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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: HAI PUONG THANG VUONG GOC
DE TEST SO 01

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

thi sinh chi chon mgt phuwong an.
Cho hinh hop chit nhat ABCD.A’B'C'D’. Puong thang AD vudng goc véi dudng thang nio sau
day?
A. BB'. B. B'D'. C. AD'. D. B'D.
Cho hinh chép S.ABCD ¢6 day ABCD 14 hinh thoi, SAB=SAD =90°. Goi H,K lin lugt la
hinh chiéu vudng goéc ciia diém A trén cic canh SB,SD . Puong thang HK vudng goc voi
duong thing nao sau day?
A. AC. B. SB. C. SD. D. AB.
Ta biét hinh hop chir nhat c6 6 mat 1a cac hinh chit nhat. Quan sat mdt bé nuoi ca canh hinh hop
chit nhét sau va cho biét goc giita hai duong thang AA’ va C'D’ bang gbc nio sau day?
B -
| D
:

| o
A
A. (A'A,AB). B. (A'A,AD). C. (A'A, AB). D. (A'A,AB').

An’

D061 voi nha go truyén thong, trong cac cau kién hoanh, qué giang, rui, cft trong ing dugc danh
s0 1,2,3,4, trong hinh sau, nhitng cap cau kién nao vuong goc véi nhau?

"l

! 1) ! L

A.1-4,2-4;1-3 B. 2-4;1-3 C.1-4,3-4;1-2 D.1-4,2-4,3-4
Cho hinh lap phwong ABCD.A'B'C'D’ . Géc giira hai duong thang BA' va CD bang

A. 60°. B. 90°. C. 45°. D. 30°.
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Cau 6:

Cau 7:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD ¢ tt ca cac canh déu bang a . Goi 7 va J lan luot 1a trung diém cua
SC va BC. Goc gitra hai duong thang IJ va SC bang

A. 60°. B. 45°. C. 90°. D. 30°.

Cho hinh ling try tam giac déu ABC.A'B’C’cd AB =a; A4’ = a3 . Géc giita hai duong thing
AB’ va CC’ bang

A. 30°. B. 60°. C. 45°. D. 90°.
Cho hinh lap phuong ABCD.4,B,C,D, . Goc giita hai dudng thing AC va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.

Cho hinh chép tir gide S.ABCD ¢ tét ca cac canh déu bang a . S6 do goc gitra hai duong thang
SA4 va CD bang

A. 30°. B. 90°. C. 60°. D. 45°.
Cho lang try ABCA'B'C" ¢6 tit ca cac canh bang nhau (tham khao hinh B
veE)
Goc giira hai dudng thang AB va C'A’ bang
A. 30°. B. 60°.
C. 45°. D. 90°. '
A B’
C'

Cho hinh 1ap phuwong ABCD.A'B'C'D’ . Tinh goc giita hai duong thing CD' va AC".

A. 45°. B. 60°.

C. 90°. D. 30°.

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang a . Tinh goc tao bai duong thang 4'B va
duong thang B'C .

A. 60°. B. 45°. C. 30°. D. 90°.

PHAN II: Ciu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi

Cau 1:

sinh chgn ding hoic sai.
Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’ (nhu vé& bén), goi M, N, E, F lan lugt
1a trung diém cia BC, AB, AA', A'D'.

A F D’
B ! '’
Ee
b /- Jp
N, ‘/
B M C
Ménh deé Dung | Sai

a) | Canh MN va AA’ vudng gbc vdi nhau.

b) | Géc gitta MN va CD' bang goc gitta AC va CD'.
¢) | Goc giita EF va CC' bang goc giita AD'va CC'.
d) | Goc giita EF va CD’ bang 30°.
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Cau 2:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD cé day ABCD 1a hinh vudng, canh bén va canh day déu bang a. Goi
I va | lan luot 1 trung diém ctia SC va BC. Goi G 1a trong tim ASBC
Ménh dé Ping | Sai

a) | Goc gilta I] va SA bang 90°.

b) | Goc giita I] véi CD bang 60°.

¢) | Cosin cua goc giita BI véi SA ban

V3
g3.

d) | Cosin ctia goc giita DG va SB bang %

Cho hinh chop S.ABCD c6 day 1a vuong canh a. Canh bén SA =a va vuong goc véi AB va
AD, SC=a\3.

Ménh dé Pung | Sai
(a) | SALBC
()| SALCD
(¢) | BCLSB

(d) | K 13 hinh chiéu ciia A 1én SB thi SC L AK
Cho hinh chép S.ABCD c6 day la hinh thoi. Goi M,N theo thu tu la trung diém cua doan
SB,SD.

Ménh dé Ping | Sai
a) | MN//BD
b) | MN va AC la hai dudng thang chéo nhau
¢) | ACLBD
d) | (MN,AC)=90

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 15i tir cdu 1 dén céu 6.

Cau 1:

Cau 2:
Cau 3:

Cau 5:

Cau 6:

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat voi 4B =2a, BC =a . Cac canh bén
ctia hinh chop cing bang a~/2 . Tinh goc gitra hai duong thang 4B va SC .

Cho hinh chép tt giac déu S.ABCD c¢6 SA = AB = a . Tinh gbc gitra hai dudong thang S4 va CD
Cho hinh hdp chit nhat ABCD.A'B'C'D’ ¢c6 AB = AD = V2 , AA'=2. Tinh cosin gbc gilra hai
duong thang AB' va CD'. (két qua 1am tron dén hang phan trim)

Cho ling tru déu ABC.A'B'C’ o tt ca cac canh bang a. Goi M, N lan luot 13 trung diém cua
céc canh AB,B'C'. Goi « la goc giita hai duong thang AC, MN. Tinh tanc .

Cho hinh chop S-ABCD c5 ABCD 3 hinh chir nhat. Biét 4B=av2 AD=2a 54 | (4BCD)
va SA= a2 . Goc giira hai duong thang SC va 4B bang

Hinh chop S.ABC ¢6 S4, SB, SC d6i mdt vudng gdc voi nhau va S4=SB=SC. Goi [ latrung
diém cua AB . Tinh goc giita SI va BC.

PHAN IV. Ty luin

Cau 1:

Cho t&r dién ABCD c¢6 AB,AC,AD d6i mdt vudng goc voi nhau, biét AB=AC=AD=1.
Chimg minh hai dudng thing AB va CD vudng goc.

Cho hinh chép S.ABCD c6 day 1a hinh vuong canh 2a, ASAB déu va SC = 2a\/5 .Goi H, K
lan luot 1a trung diém ctia AB, CD . Ching minh hai dudng thang AK va SH vudng goc.
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Cau 3:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c¢6 ddy ABCD1a hinh chit nhat c6 AB =a; AD = a2, 84 1 (ABCD)
va SA=2a.

a) Tinh cosin goc giita hai duong thang BCva SD .

b) Goi 7 1a trung diém caa CD. Tinh cosin goc giita hai dudng thing SBva AI .

Cho hinh lang try ABC.A'B'C’ c6 day la tam giac déu canh «, hinh chiéu cia diém 4’ xudng
mit ddy (ABC)trung véi trung diém cta BC . Biét canh bén tao véi mit ddy mot goc 60°.

a) Tinh tan goc tao bdi B'C' va A'C.

b) Cosin goc tao boi CC' va AB.

Cho ti dién ABCD c6 AB vudng goc v6i mat phang (BCD) . Biét tam giac BCD vuodng tai C

_ a6

va AB = 6
2

goc giita hai duong thing AB va CE .

,AC=a\2,CD=a.Goi E 1a trung diém ctia AC (tham khdo hinh v& bén). Tinh

A
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HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Cau 3:

thi sinh chi chon mgt phuwong an.
Cho hinh hop chit nhat ABCD.A'B'C'D’. Puong thang AD vudng goc véi dudng thang nio sau

day?
A. BB'. B. B'D'. C. AD'. D. B'D.
Loi gidi
B C
A/ D
iBif_ _____ o Cl
A D

Do (AD,BB') - (m) — ADD' =90°

Cho hinh chép S.ABCD ¢6 diy ABCD 1 hinh thoi, SAB = SAD =90°. Goi H,K 1an luot 1
hinh chiéu vudng goc cua diém A trén cac canh SB,SD . Puong thang HK vudng goc voi

duong thang nao sau day?
A. AC. B. SB. C.SD. D. AB.
Loi gidi

Ta co: SAB=SAD =90°

AB = AD (Vi ABCD 12 hinh thoi)

SA canh chung

= ASAB=ASAD = AH = AK, SB=SD, SH =5SK

Theo dinh li Thales S—H = S—K = HK// BD
SB SD

Ma AC L BD (Vi BD, AC la hai duong chéo cua hinh thoi)

= HK 1 AC
Ta biét hinh hop chir nhat c6 6 mat 1a cac hinh chit nhat. Quan sat mdt bé nuoi ca canh hinh hop
chit nhét sau va cho biét goc giita hai duong thang AA’ va C'D’ bang gbc nio sau day?

B C’

il i

A ) D

A.’

Page 5

Swu tam va bién soan



Cau 4:

Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
A. (A'A,AB). B. (A'A,AD). C. (A'A, AB). D. (A'A,AB').
Loi gidi
Do D'C’ song song véi AB
Nén goc giita hai duong thing AA’ va C'D’ bang goc (A'A, AB)

Poi véi nha gd truyén thong, trong cac cau kién hoanh, qua giang, rui, cot twong ing duoc danh
s0 1,2,3.,4, trong hinh sau, nhitng cap cau kién nao vuéng goc voi nhau?

P ey o

‘I

- F . L/

A.1-4,2-4;1-3 B. 2-4;1-3 C.1-4,3-4;1-2 D.1-4,2-4,3-4
Loi gidgi

Ta c6 céc cip dudng thang vudng goc nhau ¢ trong hinh 1a 1 va 4, 1va 3, 2 va 4.

Cho hinh 1ap phuwong ABCD.A'B'C'D’ . Géc giita hai duong thang BA' va CD bang

A. 60°. B. 90°. C. 45°. D. 30°.
Loi giai
A’ BF
D’ S«
B *B
D = C

Taco AB||CD nén (m):(BA',AB).
Vi ABB'A’ 13 hinh vudng nén (m) — ABA' = 45° .

Cho hinh chép S.ABCD c6 tt ca cac canh déu bang a . Goi 7 va J 1an luot 1a trung diém cua
SC va BC . Géc giira hai duong thang IJ va SC bang
A. 60°. B. 45°. C. 90°. D. 30°.

Loi giai
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Cau 7:

Cau 8:

Cau 9:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D& thiy ASBC 1a tam gidc déu. Do 1J//SB nén (1J,SC)=(SB,SC) = BSC = 60°.

Cho hinh lang try tam giac déu ABC.A'B’C’ ¢ AB =a; A4’ = a3 . Goc giita hai duong thing
AB’ va CC’ bang

A. 30°. B. 60°. C. 45°, D. 90°.
Loi giai
A C
B
AR\ c
B'

Vi A4’/ /CC> nén goc gitta CC’ va AB' bang goc giita AA’ va AB’> va bing goc A"AB'
A'B'_ a

Véi AB=a; AL = a3 thi tand'AB' = — A'AB'=30"
“FF
Cho hinh lap phwong ABCD.A,B,C,D, . Géc giita hai duong thang AC va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.
Loi giai
Al -D1
TN
| \\
B : ~ G
! N
! ~
A JL I -=D
/ N o
’ \“\
B c

Tacod AC|| 4 C,, do d6 goc giita (4C,D4,)=(A4,C,,D4,), bing goc DAC,.
Do DA,; 4,C,,DC, 1a cac dudng chéo hinh vudng nén bang nhau. Vay ADA,C, déu,
Viy goc DA,C, bang 60°.
Cho hinh chép tir giac S.4ABCD c¢6 tit ca cac canh déu bang . S6 do goc giita hai dudng thang
SA4 va CD bang
A. 30°. B. 90°. C. 60°. D. 45°.
Loi giai
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Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

Vi AB||CD = (S4,CD) = (54, AB).
Tam giac SAB déu canh a = SAB = 60° . Vay (Sg,—C\D) =60°.
Cho lang try ABCA'B'C" ¢6 tt ca cac canh bang nhau (tham khao hinh v&)

A B
A’ B
C'
Goc gitra hai dudng thing 4B va C'A’ bang
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Ta c6 tam gidc ABC 1a tam giac déu suy ra BAC =60°.

Lai c6 CA// C'A' = (AB,C'4’) = (AB,CA) = BAC = 60°.

Vay goc giita hai duong thing AB va C'4’ bang 60°.

Cho hinh lap phuong 4ABCD.A'B'C'D' . Tinh géc giita hai duong thang CD' va AC'.

A. 45°. B. 60°. C. 90°. D. 30°.
A’ D’

CJ'

B’ i

[

[

I ’
o
1

B c
Tacé CD' L C'D (tinh chat duong chéo hinh vudng), CD' L C'B’ (tinh chat hinh 1ap phuong).
Suyra CD' L (AB’C'D) = CD' L AC'. Vay gbc giita hai duong thang CD' va AC" bang 90°.
Cho hinh 1ap phuwong ABCD.A'B'C'D' ¢6 canh bang a . Tinh goc tao bai duong thang A4'B va
duong thing B'C .
A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

C B
N
|
D | N4
N
I N
| I\
N
| N\
| AN
N\
| N
)— — — —— — — —
BV
//C'
7
7
D’ A’

Xét ADA'B ¢6 A'D = A'B = BD nén ADA'B 1a tam giac déu= DA'B =60°.
Taco B'C /| AD = (A'B;B'C)=(A'B;A'D)=DA'B=60°.

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi ¥ a), b), ¢), d) & mdi cau, thi
sinh chon ding hoac sai.

Cau5: Trong khong gian, cho hinh 1ap phwong ABCD.A'B'C'D’ (nhu v& bén), goi M, N, E, F 1an luot
1a trung diém cta BC, AB, AA', A'D'.

A F D'
B : (8
Ev
Ap ] J--Jp
N7
B M C
Ménh de Ping | Sai

a) | Canh MN va AA’ vudng gbéc voi nhau.

b) | Goc gitta MN va CD’ bang goc gitta AC va CD'.
¢) | Goc giita EF va CC' bang goc giita AD'va CC’.
d) | Goc gitra EF va CD’ bang 30°.

Loi gidgi
| aybing | b)Ping | obing | d)Sai |

a) Dung
Canh MN va AA' vuéng géc véi nhau.
Ta co: MN // AC (dudng trung binh)

Ma (AC,AA') ~90° = (Z\m) —90°

b) Duing

Géc gitta MN va CD' bang géc gita AC va CD'.
Ta c6: MN// AC (duodng trung binh)

Nén goc gitta MN va CD’ bang goc gitta AC va CD'.
¢) Dung

Géc gitta EF va CC' bang géc gitta AD'va CC'.
Tacé: EF// AD' (duong trung binh)
Nén goc gitta EF va CC’ bang goc gitta AD'va CC'.
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Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

d) Sai
Géc giita EF va CD' bang 30°.
Tacé: EF// AD' (duong trung binh)
Nén goc gitta EF va CD' bang goc (m) .
Xét tam giac ACD' ¢c6 AD'=CD'= AC (cung la duong chéo cac mat bén la cac hinh vudng
bang nhau) nén tam giac ACD’ déu.
Vay (m) — AD'C = 60°.

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng, canh bén va canh day déu bang a. Goi
I va ] lan luot 1a trung diém cia SC va BC. Goi G la trong tam ASBC
Ménh dé

a) | Goc gilta I] va SA bang 90°.

b) | Goc gita I] véi CD bang 60°.

Pung | Sai

¢) | Cosin ctia goc gitra BI véi SA bing

B
3

d) | Cosin ciia goc giita DG va SB bang %

Léi gidi
| b)Ping | c¢)Ping |
g

| a)Sai d)Sai |

a) Sai
Géc giita 1] va SA bang 90°.

Tacé I]//SB= (I],SA) - (S/B,Eq) — ASB =60°.

b) Dung
Géc gitta 1] véi CD bang 60°.

Ta c6 OJ la duong trung binh cuia ABCD nén O] //CD = (I]/,C\D) = (U,/O\])

Xét AIOJco: O] =
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Vay AIO] déu nén goc gitta I] va CD bang (1],/5]) = 1/]5 =60°.
¢) Dung

Cosin ciia goc giita BI véi SA bang 73

Taco OI //SA nén (Eﬁ):(m,m).

2 2
a3 {LIT_ a2
—  BI*+10*-BO? 2 2 2 3

Trong AIOB, ta c6 cosOIB = = =—,
8 2.BI.OI a\/g

Do d6 cos(B/IE‘l) :g.
d) Sai

Cosin ctia géc gita DG va SB bang %

Ké GK//SB, K e BC . Khi do6 goc gitra DG va SB chinh la goc gitta DG va GK.

AJGK dbng dang AJSB nén ta c6: — GK ]K G 1:GK— u]K——]B—lE:E.
SB JB ]S 3 372 6
Dodé CK=CJ+JK=24+2-22
2 6 3
2
Ma: DK =+/DC? +CK? = a2+(%j :*/13_3”.

Ap dung dinh 1y cosin trong ABDI , ta co:

2 2
a\/g 2 [ av3
2y ay2) - 2
—  BI’+BD*-DI* (2j ( ) (2J 6

cosDBl=—— "B~ 3
. . g3.a\/5

Ap dung dinh 1y cosin trong ABDG, ta c6:

2
DG =+BD? + BG? — 2BD.BG.cos DBG = (a\/_) [ﬁ a2 N3 N6

3 3 3
Ap dung dinh 1y cosin trong AKDG , ta cé:

> 2
a2+(a - NEL
—— GD’+GK’-DK’ _ 3 1
. a
3

[98)

cos DGK =
2.GD.GK )

]

Suy ra goc giita hai duong thang DG va GK bang 60°.

Do d6 cosin ctia goc giita DG va SB bang %
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau7: Cho hinh chop S.ABCD c6 day la vuong canh a. Canh bén SA =a va vuong géc voi AB va

AD, SC=a3.
Ménh dé Dung | Sai

(a) | SALBC
(b) | SALCD
(¢c) | BCLSB
(d) | K 13 hinh chiéu cia A 1én SB thi SC L AK
Loi gidi
¢) Pung ‘ d) Pung ‘

‘ a) Ding ‘ b) Piling

a) Dung
SA 1 BC.
Tacé BC// AD ma SAL AD=SA L BC.
b) Dung
SALCD.
Taco CD//AB ma SAL AB=SAL1CD.
¢) Dung
BC LSB.
Tacé SB=+/SA>+ AB> =a\2, BC =a.
Vay SC* =3a* =SB*+ BC*, = ASBC vuéng tai B. Vay BC LSB.
d) Dung
K la hinh chiéu cia A lén SB thi SC 1 AK.
Tacd ASAB vuong cantai A va K 1a hinh chiéu ciia A 1én SB
Nén K 1a trung diém SB.
Goi I 1a trung diém BC, khi d6 KI # SC. Suyra (SC, AK)=(KI, AK).

a2 a3

Trong AAKI, tacod AK——SB—— KI——SC—— Al =+ AB* +BI* =

aVs
5
2

Suy ra AI” = 5% = AK> +KI*, = AAKI vuéng tai K.

Vay KA 1L KI= KA 1L SC.
Cau 8: Cho hinh chop S.ABCD cé day 1a hinh thoi. Goi M,N theo tht ty 1a trung diém cua doan

SB,SD.
Ménh dé Dung | Sai
a) | MN//BD
b) | MN va AC 1a hai duong thang chéo nhau
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

¢) | ACLBD | |
a) ‘ (MN, AC) =90 ‘ ’
Loi gidgi
‘ a) Ding ‘ b) Piling ‘ ¢) Pung ‘ d) Puing ‘

a) Dung
MN //BD.
Xét tam giac SBD ¢6 MN la duong trung binh, suy ra MN //BD . (1)
b) Dung
MN va AC la hai dwong thang chéo nhau.
c¢) Dung
AC L BD
Mat khac: AC L BD (hai dudng chéo trong hinh thoi). (2)
d) Dung
(MN, AC)=90’

Tu (1) va (2) suy ra AC L MN hay (MN,AC)=90".
PHAN III. Cau tric nghiém tra 16i ngin. Thi sinh tra 15i tir cdu 1 dén cau 6.
Cau 1:  Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat voi AB =2a, BC =a. Cac canh bén
ctia hinh chop cing bang a~/2 . Tinh goc gitra hai duong thang 4B va SC.
Loi giai

Tra loi: 45

Do AB//CD nén gbc giita hai duong thang 4B va SC bang goc giita hai duong thing CD va
SC.

X¢ét tam gide SCD tacdé CD =2a, SC =a~2, SD =a2 thoa man SC* + SD*> = CD* nén
tam giac SCD vuong tai S'. Vay goc SCD = 45° hay goc giita hai dudng thing AB va SC
bang 45°.
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép tir giac déu S.ABCD ¢6 SA = AB = a . Tinh goc giita hai duong thang SA va CD
Loi giai

Tra loi: 60

Taco CD// AB do @6 goc giita SA va CD bang goc gitta SA va AB bang goc SAB

Do S.4BCD 14 hinh chép tt giac déu c6 SA4 = AB nén ASAB 1 tam giac déu, do d6

SAB = 60°.

Vay goc gitta SA va CD bang 60°.

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB=AD=+2, AA'=2. Tinh cosin géc giita hai
duong thang 4B’ va CD'. (két qua 1am tron dén hang phan trim)

Loi giai
Tra 1oi: 0,33
4 D’
/
5 , | o
N / ;
N
o?\ |
AN
/ -t f===ay
-
/ -~
2
B ¢

Tacé: CD'// A'B nén (AB',CD')=(AB',A'B) va goi O la giao diém cia AB' va A'B.

Ta co: OA=OB=%AB'=%\/2+ =%.

6 6 5

2
Suy ra: cosAOB—OA +OB" —AB 4 4
204.0B 2£ £

1 . Vay cos(4B',CD’ ):l
3 3
Cho lang tru déu ABC.A'B'C'c6 tht ca céac canh bang a. Goi M, N lan luot 13 trung diém cia
céc canh AB,B'C'. Goi a la goc giita hai duong thang AC, MN. Tinh tane .
Loi giai
Tra loi: 2
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Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A C

C'

Bf
Goi P la trung diém A4'B’ khi d6 ta co AC//PN .
Do d6 goc gitta hai dwong thing 4C, MN chinh la goc giita duong thang MN, PN .

Tic la (AC,MN)=(MN,PN)=a.

. 5
Trong tam giac vuong MPN c6: MP = AA' = a, PN =% suy ra MN = %.
Vay tana = tanA?]\TP:@: 2.
PN

Cho hinh chop S-ABCD c5 ABCD 3 hinh chir nhat. Biét 4B=av2, AD=2a 54 | (4BCD)
va 84 = a\/z. Goc gitra hai duong thang SC va 4B bang

Loi giai
Tra loi: 0,5

Goc gitta duong thang SC va 4B bang goc giira hai duong thang SC va CD.
Mat khac: CD 1L S4,CD L AD nén CD L SD hay tam giac SCD vuong tai D.

cossp=-Do_AB___ a2 L
SC SA+AC* 2d* +2d° +4d* 2
Suy ra goc SCD = 60° nén goc gitta dudng thang SC va AB bang 60°.
Hinh chop S.ABC c¢6 SA, SB, SC d6i mt vuong goc voi nhau va S4=SB=SC. Goi [ 1atrung

diém cua AB . Tinh goc giita SI va BC.

Loi giai
Tra 1oi: 60
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

51 B

A

Goi K 1a trung diém ctia AC . Khi d6 (SI,BC)=(SI,KI)= SIK .
Taco AB=BC=CA= SI=IK =SK
Tam giac SIK 14 tam giac déu nén SIK = 60°.
PHAN IV. Ty luin
Caul: Cho tr dién ABCD c6 AB,AC,AD d6i mot vudng goc voi nhau, biét AB= AC=AD=1.
Chtng minh hai duong thang AB va CD vudng goc.
Loi gidi
Theo dinh li Pythagore, ta tinh dugc BC =CD = BD = J2.
Goi M,N, P lan luot 12 trung diém cua cac canh BC, AC, AD.

Tam giac ABC c6 MN la duong trung binh
MN //AB
MN = 1 AB= 1

2 2
Tam gidc ACD c6 NP la duong trung binh
NP//CD

nén
Npolopo Y2
2 2

BC_\2
2 2

Tam giac ABC vudng tai A co dudng trung tuyén AM =

Tam gidc AMP vuodng tai A co:
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tam gidc MNP c6: MN* :i,NPZ :%,MPZ =% hay MN’+NP* = MP*.
Suy ra tam gidc MNP vuong tai N .

Vay (AB,CD)=(MN,NP)=90" hay AB LCD.

Cho hinh chép S.ABCD c6 day 14 hinh vuéng canh 2a, ASAB déuva SC = 2a\/§ .Goi H, K
1an Iugt 14 trung diém ciia AB, CD . Chimg minh hai duong thing AK va SH vudng goc.
Loi gidi

AH=AK=a

Ta cod = AHCK 1a hinh binh hanh = AK//CH.
AH /] AK

Do ASAB déu canh 2a nén SH =%\/§ = a\/g.

Xét AHBC ¢6 HC =vBH? + BC* =a+/5 .
2 2
Xét ASHC co: SH? + HC? = (aﬁ ) +(a\/§ ) =8a? = SC?
= ASHC vudng tai H = SH L HC.
Ma AK//CH = SH 1 AK
Cho hinh chép S.ABCD c¢6 ddy ABCD1a hinh chit nhat c6 AB =a; AD = a2, 84 1 (ABCD)
va SA=2a.
a) Tinh cosin goc giita hai duong thang BCva SD .

b) Goi 7 la trung diém caa CD. Tinh cosin goc giita hai dudng thing SBva AI .
Loi giai

S

a) Do BC//AD = (SD;BC) = (SD; AD) = SDA
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AD AD _ b

SD Jap?+s542 3

b) Goi M, K lan lugt 14 trung diém ctia AB va SAthi MK la duong trung binh clia tam giac
SAB . Khi d6 MK//SB, mat khac MC//AI .

ASAD vudng tai A = cos SDA =

e —

Suy ra (SB; AI) =(MK;CM).

3a

2 2
SB_NSA"+A4B :“*E;Mcz MBZ+BC2:7;KC: KA>+ AC? =24

Taco: MK =

2 2 2

2 2 2
Khi d6 coskMC =M ¥ MC - RO 1 o(sBial)=——.
2.KM .MC 35 345

Cho hinh ling tru ABC.A'B'C" c¢6 day la tam gidc déu canh «, hinh chiéu cua diém 4’ xubng
mit ddy (4BC)tring véi trung diém cia BC. Biét canh bén tao v6i mat ddy mot goc 60°.
a) Tinh tan goc tao boi B'C' va A'C.
b) Cosin gbc tao boi CC' va AB.
Loi giai

B! C!

a) Goi H 1a trung diém BC.Taco: BC//B'C'= (B C; AC)=(BC;A'C)= A'CH .

—

Mit khic A'H L (ABC)=> (Ad';( ABC))= A"AH = 60°.

ax/§ 3a

Khi do: AH:T:>A'H:AHtan6O°:7.

!

. — AH
Xét tam giac vuong A'HC'ta c6 tan A'CH = e

=3. Véytan(B/’CT;A’\C)=3.
b) Do CC'/ /A4 = (CC'; AB) = (AA’; AB). Ta cb: A'd=~\ A'H* + HA> = a3

12 2 'rp2
aB=Nar? s ag =0 s gap A4 +AB - AB =£.
2 2 AA'AB 4
V3
o

Vay cos(CC'; 4B) =
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Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho tir dién ABCD c6 AB vudng gbc véi mit phang (BCD). Biét tam gidc BCD vudng tai C

va AB=2

26 ,AC=a~\2,CD=a.Goi E 1a trung diém ctia AC (tham khdo hinh v& bén). Tinh
goc gitra hai duong thang 4B va CE.

A

C

Goi H la trung diém BD = EH //AB = EH 1 (BCD)

2
Vay EH L CH ,tacd BC=+ AC? - AB* = “2

Suy ra BD =/BC? +CD? = "26 :CH:%: "f

AB
Laico EH :7: a46 =CH = AEHC vudng can tai H

Do d6 (AB;CE) = (EH;CE) = CEH = 45°.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

| CHUONG |

BAI: HAI PUONG THANG VUONG GOC

PE TEST SO 02

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Caiu 6:

thi sinh chi chon mot phuong an.

Cho hinh chép S.ABCD ¢6 day ABCD 14 hinh chit nhat. Goi M, N lan luot 14 trung diém ciia
SC va SD (tham khao hinh v¢).

Khang dinh nao duéi day dung?

A. MN 1L AC. B. MN L BD. C. MN 1 AB. D. MN L BC.

Cho hinh lap phuong ABCD.A'B'C’'D’. Pudng thang nao sau ddy vudng goc v6i duong thang
BC'?

A. A'D. B. AC. C. BB'. D. AD'.

Cho hinh 1ap phuong ABCD.A'B'C'D’ . Pudng thang nao sau ddy vudng goc véi BD .

A. CC'. B. B'C'. C. AB. D. B'C.

Cho hinh hop ABCD.A'B'C'D’ ¢6 cic mit 1a hinh thoi. Phat biéu nao sau day 1a dang?

A. ABL AD. B. BD L A'C". C. DD' 1L DC. D. BD 1 AB.

Cho hinh chép S.ABCD c¢6 ddy ABCD 14 hinh thoi. Goi I, ] lan luot Ia trung diém cia SA va
SC . Phat biéu nao sau day la ding?

A. AB L AD. B. [ LSA. C.IJLBD. D. BD L AB.

Cho hinh lap phuong ABCD.A'B'C'D’ . Géc giira hai dudng thang 4'D va B'C’ bang
A. 90 . B. 60 C. 30. D. 45°.
Cho hinh lang try dimg ABC.4A'B'C' c6 day la tam gidc déu canh bang a~/3 va canh bén bang

a . Goc giita duong thing BB' va AC' bang
A. 90°. B. 45°. C. 60°. D. 30°.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.ABC c6 d6 dai cac canh SA=SB=SC=A4AB=AC=a va BC = a2 . Goc
giita hai duong thing 4B va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.

a2

Cho hinh chép tir giac déu S.4BCD c6 day 1a hinh vuéng ABCD tdm O canh a, SO = -

goc gitra hai duong thang 4B va SD 1a

A. 120°. B. 60°. C. 30°. D. 90°.

Cho hinh hop chit nhat ABCD.A'B'C'D" Bijét AB=AA'=a AD= a\2 . Tinh goc gitra A'C vy
DD'.

I

-
e
-
~u
.
...
.

-
teal
-~

A. 90°. B. 30°. C. 60°.

Cho hinh chop S.ABCD c6 day 1a hinh vuéng, AC =2a
, SA=a2 va SA vudng goc v6i day (tham khéo hinh
ve€ bén).

Goc gitra hai dudng thang BC va SD

A. 90°. B. 30°.
C. 45°. D. 60°.

Cho tir dién déu ABCD. Goi M,N lan luot 13 trung
diém cac canh AB va BC. Tinh s6 do goc giita hai duong thing MN va CD.
A. 30°. B. 60°. C. 45°. D. 90°.

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi y a), b), ¢), d) & mdi cau, thi

sinh chon ding hoac sai.

Ciu 1:  Cho hinh 1ap phwong ABCD.A'B'C'D’.
Ménh dé Piing | Sai
a) | BD//B'D'
b) | (AC,B'D')=90
¢) | Tam giac ACD' déu
d) | (AC,A'B)=30
Page 2
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Cau 2:

Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho tir dién déu ABCD c¢6 canh bang a, M 1a trung diém canh BC, N 1a trung diém cia AC

Ménh dé Ping | Sai

a) | MN//AB

w2

b) MD:ND:T

¢) | (AB,DM)=(MN,DM)

NE)
d) | cos(AB,DM)=—
(48,DM)=":

Cho hinh chép S.ABCD, ¢6 ddy ABCD 1a hinh thang vuéng tai A va D. Goi E 1a trung diém

5 4 A ‘. . 261\/5
cua AB.Biét AB=2a, AD =DC =a,dong thoi SA 1L AB,SA 1 AD va SA = 3

Ménh dé Piing | Sai

a) | (SB,DC)=SBA

b) | tan SBA = £

¢) | DE//BC

d) | (SD,BC)~52,42'

Cho hinh chép S.ABCD c¢6 déy 1a hinh thoi canh a. Cho biét SA = a\/g , SA1LAB,SA L AD.
Ménh dé Ping | Sai

a) | (AB,SA)=90
b) | SALCD
¢) | (SD,BC)=(SD,CD)

d) | SDA =60°

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Cau 3:
Cau 4:

Ciu 5:

Caiu 6:

Cho hinh chép S.4BCD c¢6 tit ca cac canh déu bang nhau. Goi I va J lan luot 1a trung diém
ciia SC va BC. 86 do cua goc (1J,CD) bang

Cho hinh chép S.ABCD c¢6 day ABCD 14 hinh thoi. Goi M, N lan luot 13 trung diém cua SB
, SD. Goc giita duong thaing MN va AC bang bao nhiéu do?

Cho hinh 1ap phuong 4BCD.A'B'C'D' . Tinh goc giita hai duong thang A'B va B'C

Cho hinh chép S.4BCD co day 1a hinh chit nhit AB=2a, BC=a2, Sd=a vi
SA L (ABCD). Goi M la trung diém SD. Tinh tane véi o géc giita hai duong thing S4 va
CM . (két qua 1am tron dén hang phan trim)

Cho hinh lang try tam giac déu canh day bang a, canh bén c6 do dai 2. Tinh goc gitra hai
duong thang AB' va BC'.

a3

Cho ta dién ABCD ¢6 AB=CD =a, IJ—— (1,J lan luogt 1a trung diém cua BC va AD).

Xac dinh sé do goc giita hai dudng thang AB va CD.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cho tr dién ABCD véi day BCD la tam gidc vuong can tai C. Cac diém M, N, P,QO lan luot
1a trung diém ctia 4B, AC, BC,CD . Tinh goc giita MN va PQ

Cho tir dién ABCD c¢6 tit ca cac canh déu bang nhau. Chimg minh hai dudng thang AB va CD
vudng goc.

Cho hinh chop S.ABC c¢6 SA=SB=SC=AB=a; AC=av2 va BC = a~/3 . Tinh cosin goc
giita hai duong thing SC va AB.

Cho hinh chop S.ABCD c6 day la hinh thoi canh a, ABC =60°. Tam giac SAB can tai Sva
thugc mat phang vuong goc voi day. Bict rang SC tao voi day mot goc 30°. Tinh cosin cua géc
giira

a) SDva BC.

b) DH va SC véi H 1a chan duong cao ha tir S xuéng mit day (ABCD).

Cho tir dién ABCD c6 AB vudng gbc véi mit phiang (BCD). Biét tam gidc BCD vuéng tai C

va AB = a\z/g ,AC = a\/z, CD =a.Goi E latrung diém ciia AC (tham khao hinh v& bén). Tinh
goc gitra hai duong thang 4B va DE .

A
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET

PHAN L. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 101 tir cdu 1 dén cau 12. Mi cau hoi
thi sinh chi chon m¢t phuong an.

Caul: Cho hinh chép S.ABCD c6 didy ABCD 1a hinh chit nhat. Goi M, N lan luot 13 trung diém cua
SC va SD (tham khao hinh v¢).

Khang dinh nao duéi day dung?

A. MN 1L AC. B. MN 1L BD. C. MN L AB. D. MN 1 BC.
Loi gidi

Ta co6 MN la duong trung binh cta tam giac SCD . Suy ra MN//CD

MN//CD
Ta co { I = MN 1 BC

BC LCD
Cau2:  Cho hinh lap phuong ABCD.A'B'C'D’. Puong thang nio sau day vudng goc véi duong thang
BC'?
A. AD. B. AC. C. BB'. D. AD'.
Léi gidi

B C'

ALZ D

Taco: A'D//B'C, BCLBC'= A'D 1L BC'

Ciu 3: Cho hinh 1ap phuong ABCD.A'B'C'D’. Pudng thang nao sau ddy vudng goc véi BD .
A. CC'. B. B'C'. C. AB. D. BC.
Léi gidi
A Jod

B == C
Puong thang vudng goc véi BD 1a CC'.

Cau4: Cho hinh hop ABCD.A'B'C'D’ ¢6 cac mit 13 hinh thoi. Phat biéu nao sau day 1a dang?
A. AB1 AD. B. BD 1L AC'. C.DD' 1 DC. D. BD 1L AB.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A D

b’—— e

Do (m) _ (BD,AC) ~90° (Vi BD, AC 14 hai dudng chéo cua hinh thoi)

Cau5:  Cho hinh chép S.ABCD c6 day ABCD 14 hinh thoi. Goi I,] 1an lugt Ia trung diém ctia SA va
SC . Phat biéu nao sau day la dung?
A. ABL AD. B. I[] LSA. C.IJLBD. D. BD 1 AB.
Loi gidi

Do I,] lan luot 1a trung diém cta SA va SC

= 1IJ// AC
Ma AC L BD (Vi BD, AC la hai duong chéo cua hinh thoi)
= 1] L BD
Céau 6:  Cho hinh lap phuong ABCD.A'B'C'D' . Géc giita hai duong thang 4'D va B'C’ bang

A. 90 . B. 60" . C.30. D. 45°.

Loi giai

A B

P —
“xl
B B
D” c’

Vi B'C'|| A'D' nén (A4'D,B'C")=(A'D,A'D')=DA'D' =45

Cau7:  Cho hinh ling try ding ABC.A'B'C' c6 day 1a tam gidc déu canh bang a3 va canh bén bang
a . Goc giita duong thang BB' va AC' bang
A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A C'

Tacd BB'//CC' = (BB, AC")=(CC',AC")= ACC.

Khi d6 AACC" vuong tai C nén tanA/C'\C:%:&:\/g:A/é'\C:@O.
a

Vay goc gitra duong thing BB' va AC' bang 60°.

Cho hinh chop S.ABC c6 d6 dai cac canh SA=SB=SC=A4AB=AC=a va BC = a2 . Goc
giita hai duong thing 4B va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.

Loi giai

Goi M,N,Q lan luot 13 trung diém cua S4,SB, AC .

MN //AB
MQ//SC

Mit khac, ta c6 { = (4B,SC) = (MN,MQ).

Tacs AN = 3_NC:\/SC2+BC2_SBz :\/a2+2a2_a_2:ax/§
2 2 4 2 4 2
2 2 2 3a2+5a2 2
A A 2 T4
Xe¢t tam giac NAC co NQ:\/N FNCT_ACT |4 4 _a_zﬁ.
2 4 2 4 2
2 2 2 £+a—2—ﬁ
Xét tam gidc MNQ co6 cos]@=MN - MO” ~ NO -4 4 4 =—l.
2MN.MQO ,aa 2
272

= NMQ =120° = (MN, MQ) = 180° —120° = 60°.

Page 7

Swu tam va bién soan



Cau 9:

Cau 10:

Cau 11:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

o 2
Cho hinh chép tr giac deu S.ABCD c6 day la hinh vuéng ABCD tam O canh a, SO = a2 ,
goc gitra hai duong thang 4B va SD 1a
A. 120°. B. 60°. C. 30°. D. 90°.
Loi giai

a2

Ta co: AB//CD = (AB,SD)=(CD,SD); OD = %BD = .

2
2 2
SD =/ SO* + OD* :1/%+%:a — SD=SC=CD=a= ASCD déu= SDC = 60°.

Suy ra (4B,SD) = (CD,SD)=SDC = 60°.

Cho hinh hop chit nhat 4BCD.A'B'C'D' Biét AB=AA'=a  AD=a\2 Tinh géc gitta 4'C va
DD'.

I

-
.
LY
S
LY

A. 90°. B. 30°. C. 60°. D. 45°.
Loi giai

Vi AA'D'D 1a chit nhat nén DD'/AA' = (4'C,DD')=(A'C,A4')= A4C.

Tacé AC =\ AB? + BC? =\a? + 24> = a 3.

Khi dé: tan(m):jjzﬁzﬁ:m:mo
a

Cho hinh chép S.ABCD c6 day 1a hinh vuong, AC =2a, S4= a2 va S4 vuong goc voi day
(tham khdo hinh v€ bén).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goc giita hai dudng thang BC va SD

A. 90°. B. 30°. D. 60°.

Vi AD || BC nén nén (BC;SD)=(;45;E))=S/DT4 (@ nhon vi ASDA vudng tai A4 ).

ABCD 1a hinh vudng c6 duong chéo AC =2a = AD = a2
Tam giac vudng SDA c6 SA = AD = a~/2 , nén tam gidc nay vudng can tai 4 = SDA = 45° .
Viay m =45°.

CAu 12: Cho tr dién déu ABCD.Goi M,N lan luot 1a trung diém cac canh 4B va BC. Tinh s6 do goc
giita hai duong thang MN va CD.
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
A

Goi P la trung diém cta BD.
Ta c6 MN,NP,MP lan luot 1a duong trung binh cua tam giac ABC,BCD, ABD .

Do d6: MN// AC, MN :%AC
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

NP//CD, NP:%CD .

MP/I AD , MP =%AD.

Suy ra ABCD 1a tir dién déu = AC = CD = AD = MN = NP = MP nén tam giac MNP 1a tam
gidc déu nén (MN, CD) = (MN, NP) = MNP = 60°.

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi

Cau 1:

sinh chgn ding hoic sai.

Cho hinh 1ap phwong ABCD.A'B'C'D'.

M¢énh dé bung | Sai
a) | BD//B'D'
b) | (AC,B'D")=90
¢) | Tam giac ACD’ déu
d) | (AC,A'B)=30’
Loi gidi
‘ a) Ding ‘ b) Diing ‘ ¢) Pung ‘ d) Sai ‘
B‘ CI'
A D
.‘:‘il'z:“““"“""""_':::.- ¢
P D
a) Dung
BD//B'D'

Taco: BB'//DD’',BB'= DD’ = BDD'B' 1a hinh binh hanh = BD//B'D’.
b) bling
(AC,B'D")=90
Vivay (AC,B'D')=(AC,BD)=90" (do AC va BD la hai dwong chéo hinh vuéng ABCD ).
¢) Dung
Tam gidc ACD' déu
Taco: A'D'//BC,A'D'= BC = A'BCD' 1a hinh binh hanh = A'B//CD'.
Vivay (AC,A'B)=(AC,CD).
Goi a 1a canh cta hinh lap phuong thi AD' =CD = AC = a\/E (duong chéo cua hinh vuéng
canh a).
Suy ra tam gidc ACD' déu
d) Sai
(AC,A'B)=30

Nén (AC,CD')= ACD' = 60".
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Vay (AC,A'B)=60".

CAu2: Cho tir dién déu ABCD c6 canh b.':fmg a, M 1a trung diém canh BC, N 1a trung diém cua AC

Ménh dé Pung | Sai
a) | MN//AB
b) | MD=ND= #
¢) | (AB,DM)=(MN,DM)
3
d) | cos(AB,DM)=~—
3
Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai |
A
B D
M
e
a) Pung
MN //AB
Goi N 1a trung diém cia AC
MN /| AB(*)
Nén MN la duong trung binh cia AABC = 1 a
MN =—AB=—
2 2
b) Sai
Mp=Np="2
2
a3

Vi ABCD va AACD 1l cac tam giac déu canh bang a nén MD = ND = —
¢) Dung
(AB,DM)=(MN,DM)
Tir (*) suy ra: (AB,DM)=(MN,DM).
d) Sai

V3

cos(AB,DM)zT

Xét AMND, ta co:
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42]44]
~— MN’+MD?-ND* \2 2 2 ) 3

cos DMN = =
2MN - MD 5. PNE) 6
2 2

>0

— DMN 1a gdc nhon.
Viy (AB,DM)=(MN,DM)=DMN nén cos(AB, DM) =%.
Cho hinh chép S.ABCD, ¢6 ddy ABCD 1a hinh thang vuéng tai A va D. Goi E la trung diém

2a\/§
3
Ménh dé Pung | Sai

cia AB.Biét AB=2a, AD=DC =a, dng thdi SA L AB,SA L AD va SA =

—

a) | (SB,DC)=SBA

i
2

b) | tanSBA =

¢) | DE//BC
d) | (SD,BC)~52,42°

Loi gidi
‘ a) Pung ‘ b) Sai ‘ c) Dung ‘ d) Sai ‘

a) Pung

(SB,DC)=5BA

Vi CD//AB

— (SB,DC)=(SB, AB)=SBA.
b) Sai

tanS/Bﬁ:—3
2

2a\/§
SA 3 ﬁ
3

Xét ASAB vudng tai A, ta co: tanS/B;l = 2B = =

¢) Dung
DE//BC
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi E la trung diém cta AB.
Vi BE//CD,BE =CD =a nén BCDE la hinh binh hanh = DE//BC.
d) Sai
(SD,BC)~52,42"
Khi do: (SD, BC) =(SD, DE).
2 2 2
Ta co: SE* =SA® + AE? :4%+a2 =%;SD2 =SA*+ AD’ =7%;

DE* = AD* + AE* =2a°.

Suyra SE=SD = NF,DE:a\/E.
Ap dung dinh 1i ham cdsin cho tam giac SDE , ta duoc:
- 2 2 a2 2 .
cosSDE =P 2+sg EDES E__ 2 - \/11_2 > 0= SDE 1a goc nhon.
5.8 321 ‘a\/z

Vay (SD, BC) = (SD, DE) = SDE.
Suy ra: (SD, BC) = SDE ~ 62,42 .

Cho hinh chép S.ABCD c6 day la hinh thoi canh a. Cho biét SA = a\/g , SA1AB,SA1AD.
Ménh dé Ping | Sai

a) | (AB,SA)=90’
b) | SALCD
¢) | (SD,BC)=(SD,CD)

d) | SDA = 60°
| a)Ping |

a) Dung

(AB,SA) =90
Taco SA L AB=(SA; AB)=90°.
b) bling

SA1CD
Vi CD//AB (hai canh ddi trong hinh thoi) nén (CD,SA) =(AB,SA)=90".
Vay SALCD.
¢) Sai
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(SD,BC)=(SD,CD)

Vi BC//AD (hai canh d6i trong hinh thoi) nén (SD, BC) = (SD, AD).
d) Dung

SDA = 60°

. . - A - o
Tam gidc SAD vudng tai A c6: tanSDA = % = & = \/g =SDA=60.
a
= (SD,BC)=(SD, AD)=SDA = 60'.
PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Caul: Cho hinh chép S.ABCD c6 tat ca cac canh déu bang nhau. Goi 7 va J lan luot 14 trung diém
cta SC va BC. S6 do clia géc (1J,CD) bing

Loi giai

Tra loi: 60

Theo gia thiét ta c6 IJ 1a dudng trung binh ctia ASBC nén 1J // SB.
Vi IJ // SBva CD /I AB nén (1J,CD)=(SB, AB) = SBA=60° (Do ASAB déu).

Ciu2: Cho hinh chép S.ABCD cé day ABCD 1a hinh thoi. Goi M, N lan luot 1a trung diém ctia SB
, SD. Goc giita dudong thing MN va AC bang bao nhiéu d6?
Loi gidi
Tra loi: 90

B - e C
Tacdé MN //BD (vi MN 1a duong trung binh cua ASBD))
Lai c6 AC L BD (tinh chat ctia hinh thoi)
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— MN L AC . Do d6 (MN,-AC) —90°

Cau3: Cho hinh lap phuong 4BCD.A'B'C'D' . Tinh goc giita hai duong thang 4'B va B'C

Loi giai
Tra loi: 60
A’ D
/1 \\\
B /] N
71 Q’
| N
PR B S
! s ~|~
17 _ X
/_ -
B C

Theo tinh chat hinh lap phuong ta c6: B'C//A'D .
Do d6 goc giita hai duong thing 4'B va B'C la: goc giita hai dudng thing 4'B va A'D .
Ma tam gidc A'BD la tam gidc déunén: (4'B,B'C)=(A'B,A'D)=60".
Cau4: Cho hinh chop S.ABCD c¢6 day la hinh chtr nhat 4B =2a, BC= a2 , SA=a va

SA L (ABCD). Goi M 1a trung diém SD. Tinh tana véi a goc giira hai duong thing S4 va
CM . (két qua 1am tron dén hang phan tram)

Loi giai

Tra loi: 4,24

Goi N 1a trung diém ciia 4D, khi d6 MN//SA nén (S4,CM)=(MN,CM)=CMN =a .

2
Ta c6 MN:S—;:%, CN =v/DN* +CD* —\/(#) +(2a)’ :3“2&.

Tam gidc MNC vudng tai N néntacd tana = NC__ 2
MN a
2
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Cau5:  Cho hinh ling try tam gidc déu canh ddy bang a, canh bén co d6 dai av2. Tinh gbc gitra hai
duong thang AB' va BC'.
A C
B
A: S C’
BJ
Loi giai
Tra loi: 60
A M ¢
B
\\‘ [
A: RS [ Ci
B!

Goi I 1a giao diém ctia BC' va B'C khi d6 I 1a trung diém cua hai dudng trén, goi M 1a
trung diém cua AC.

Taco IM//AB' nén (AB';BC')=(IM;BC").

2 2

[ a2+ a\/i ] a2+ Cl\/z

TacéBM=£;1M=AB — ( ) =a*/§;BJ=BC - ( ) —“*/g.
2 2 2 2 2

Do &6 BM = IM = BI nén tam giac BIM déu, suy ra BIM = 60°.

Vay (A4B';BC")=(IM;BC") = 60°.

2 2

Ciu 6: Cho t dién ABCD ¢6 AB=CD=a,lJ = "‘f (1,J lan luogt 13 trung diém cua BC va AD).

Xac dinh s6 do goc giita hai duong thang AB va CD.
Loi giai
Tra loi: 60
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A

Goi K 1a trung diém ctia BD . Khi d6 IK song song v6i CD va JK song song v6i AB .

. IKJ
Khi d6 (4B,CD)=(KI,KJ)= .
180° — IKJ

2 2 2
Ta cod KI:KJ:EDCOS]KJ:KI +KJ J _ 4
2 2KI.KJ

Vay IKJ =120° = (4B,CD) = 60".
PHAN IV. Ty lun
Caul: Cho tir dién ABCD v6iday BCD la tam gidc vuong can tai C. Cac diém M ,N,P,Q lan [uot
1a trung diém cta 4B, AC,BC,CD . Tinh goc giita MN va PQ
Loi giai

A

Do MN song song BCva PQ song song BD nén gbc gitta MN va PQ bang goc gitta BC va
BD va bang goc CBD = 45° ( do tam giac BCD vudng cn tai C).

Cau2: Chottdién ABCD cb tt ca cac canh déu bang nhau. Chimg minh hai dudng thang AB va CD
vudng goc.
Loi giai
Gia st tir dién déu c6 cac canh bﬁng 24a.
Goi M,N, P theo tht tu 1a trung diém AC,BC,BD.

MN //AB
Vi MN 1a duong trung binh cua tam giac ABC nén AB -
MN = N a

Page 17

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

NP//CD

Vi NP la duong trung binh cua tam giac BCD nén NP cD -
=—=1

Suy ra (AB,CD) =(MN, NP)

C
Céc tam giac ABD, BCD 1a tam giac déu canh 24 nén

2a\/§
2
Tam giac ACP cantai P ¢c6 M la trung diém AC nén MP L AC.

Suy ra MP =yJCP? ~CM? =~3a% —a® =av2.
Tam giac MNP ¢6 MN’ =a’,NP* =a*, MP* =2a" hay MN* + NP> = MP’.
Suy ra tam giac MNP vudng tai N.Vay ABLCD.

AP=CP= =a+3

Cau 3: Cho hinh chop S.ABC c6 SA=SB=SC=AB=a; AC=a2 va BC = a~/3 . Tinh cosin goc
giita hai duong thing SC va AB.

Loi giai

Goi M, N, P lan luot 1a trung diém SA4, SB va AC.

... |MP//SC
Khi
MN//AB

— (SC; AB) = (MP;MN). Khi d6 ta c6: MN =22 =% yp =€ _
2 2

Mit khic ASAC vudng tai S = SP = % - “‘25 :
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2 2 2
BPZZBA +BC _AC :iaszP:a 6
2 4 2 2
SuyraPN2:PS2+PBz—SBz:iaszP:&
2 4 4 2
—  MN’+MP’-NP> 1

Khi d6 cos NMP = = = NMP =120° = ¢ = (SC; 4B) = 60°.

2.MN.MP
Cho hinh chop S.4BCD c6 day la hinh thoi canh a, ABC =60°. Tam giac SABcan tai Sva
thudc miat phang vudng goc véi day. Biét rang SC tao voi day mot goc 30°. Tinh cosin ciia goc
gilta
a) SDva BC.
b) DH va SC vé6i H 1a chan duong cao ha tir S xudng mét day (ABCD).

Loi giai

a) Do AB = BC = a, ABC = 60° = AABC déu canh a.
Goi H la trung diém ctua AB, do tam giac SABtai Snén SH L AB.
(SAB) L(ABCD)

AB =(SAB)~(ABCD) SH L (4BC).

Mait khac {

AABC déunén CH :%,(Sc;(/ﬁc)) - SCH =30°

Ta cd: SH = HC tan30° :%.

Do ABC = 60° = BAD =120° = HD =~ AH? + AD* — 2 AH.AD cos120° =

a7
T

2
Suy ra SA =~/SH? + HA ="2 ,SD =~/SH> + HD* =a+/2 .

DS? + DA* -SA* 52
2.DS.DA g8

Mat khic AD//BC = (BC;SD)=(AD;SD),cos SDA =

52
o

Do vay cos(BC;SD)
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DH / /BI
b) Goi 7 1a trung diém CD =

DH = BI = ay7

MI | /SC
Goi M la trung diém SD = uy SC_a Lai c6 BD =a~/3;SB=~/SH” + HB> =—=
2
2 2 2 2 2 2
Dodo g2 B +BS® SD* 5 o o MI’+IB’-MB :3\/ﬁ.
2 4 4 2.IM .IB 14
—— 31
Suy ra cos(DH;SC) = % :
Cau5:  Cho tir dién ABCD c6 AB vudng gbe véi mit phing (BCD) . Biét tam gidc BCD vudng tai C

af

va AB = ,AC = ax/_ 2,CD =a.Goi E latrung diém ciia AC (tham khao hinh v& bén). Tinh

gbc gilra hal duong thang AB va DE .

A

Loi giai

C

Goi H 1a trung diém cta BC khi d6: EH //AB = EH L (BCD) = FEH 1 HD.
, — 4B a6 2
Suy ra (AB:DE) = (EH: DE) . Ta cb: HE ="~ a\4/—,BC —\AC? - 4B = “\2/_

— DH =+/DC?* + CH? =

3a\/§
4

nén tanzﬁ:%:@:@:w.
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Vay (4B;DE) = (EH;DE) = DEH = 60°.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: PUONG THANG VUONG GOC VOI MAT PHANG
PE TEST SO 01

PHAN 1. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 2:

Cau 4:

Ciu 5:

thi sinh chi chon mot phuong an.

Mot chiéc ban can ddi hinh chit nhat dugc dat trén mit san nam ngang, mat ban song song vdi
mat san (nhu hinh v& bén dudi). Hinh anh niy goi nén hinh anh duong thang (duoc biéu thi boi
cac dudng thang a,b,c,d,e) vudng goc véi mit ban (ki hiéu mit phang (P)). Khing dinh nao

sau day sai?

A.d L (P). B.aLl(P). C.bL(P D.cL(P).

Cho hinh choép S.ABCD c6 day ABCD 1a hinh chix nhat va SB 1 BC . Ménh dé nio sau day la
dang?

A. SA 1 (ABCD). B. SB 1L (ABCD).  C. BC L(S4C). D. BC L (S4B).

Cho hinh chép S.ABCD c6 tit ca cac canh bén va canh day bang nhau va 4BCD 14 hinh vudng
tam O. Khang dinh nao sau day la khang dinh dung ?

A. SA 1 (ABCD) B. SO L (ABCD) C. 4B 1 (SBC) D. AC 1 (SBC)

Cho hinh chép S.4ABCD c6 day la hinh vuéng va S4 vudng goc véi day. Khang dinh nao sau
day ding?

A. AC L(SCD). B. BD 1 (SAD). C. AC L (SBD). D. BD 1 (SAC).
Cho hinh chdp S.ABCD c¢6 day 14 hinh thoi tim O va SO L (4BCD). Khi d6 duong thang AC

vudng goc voi mit phing nao sau dy?
A. (S4B). B. (S4D). C. (SCD). D. (SBD).
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Ciu 6:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4ABCD c6 day 1a hinh vudng, S4 vudng goc v6i mit phang ddy. Ménh dé nao
dudi day ding?

A. BAJ_(SAC). B. BA L (SBC). C. BAJ_(SAD). D. BA L (SCD).

Cho hinh chép S.ABCD c6 SA L(ABCD), day ABCD la hinh vuéng. Tu 4 ké AM L SB.
Khang dinh nao sau day 1 ding?

A. AM 1 (SBD). B. AM 1 (SBC). C. BC L (84D). D. AM 1 (SAD).

Cho tr dién OABCc6 OA, OB, OC déi mdt vuong goc voi nhau. Ké OH vudng goc voi mat
phang (ABC)tai H . Khing dinh nao sau day la sai?

A. BC 1 (4HO). B. 04 1 (OBC). C. AH 1 BC. D. AH 1 (OBC).

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat, canh bén S4 vudng goc véi mit phang
day. Goi AE, AF lan luot 1a dudng cao cla tam gidc S4B va tam gidc SAD. Khang dinh nao
dudi day la dang?

A. SC L (AFB). B. SC L (AEF). C. SC L(4EC). D. SC L (A4ED).

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhét, canh bén S4 vudng goc véi day. Goi
H, K 1an luot 14 hinh chiéu cua 4 1én SC, SD. Khrfmg dinh nao sau day dung?

A. AH 1(SCD). B. AK 1 (SBD). C. SC L(A4HK). D. SD 1 (AHK).

Cho hinh chép S.4BCD cé day 1a hinh vudéng canh a. Tam gidc SAB déu va SC = a2 . Goi
H, K 1an luot 1a trung diém ciia 4B va CD. Ménh dé nao sau déy 13 sai?

A. BC L (SAB). B. SH | (ABCD) . C. 4B L (SAD) . D. CD L (SHK).

Cho hinh 1ap phwong ABCD.A'B'C'D'. Pudng thang AC' vudng géc véi mat phang nao sau
day?

A. AC' L(BB'D'D).  B. AC' L(ABCD). C. AC' L(A4A'D'D). D. AC' L(A'BD).

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi y a), b), ¢), d) & mdi cau, thi

Cau 1:

Cau 2:

sinh chon ding hoac sai.
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng va SA L (ABCD).
Ménh dé Ping | Sai

a) | BC L(SAB).

(
b) | CD L(SAD).

¢) | AC L(SBD).

d) | BD L(SAC).

Cho hinh chép S.ABCD c¢6 day 1a hinh chir nhat va SA vudng goc voi mit phang day. Goi H, K
theo thi tu 1 hinh chiéu ciia A trén cac canh SB,SD.

Ménh dé Piing | Sai
a) | Tam giac SBC vudng
b) | Tam giac SCD vuong
¢) | SC L(AHK)
d) | HKL1SC
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Kim tir thap Cheops 13 kim ty thap 16n nhét trong cac kim tu thap & Ai Cép, duoc xay dung vao
thé ki thir 26 trudec Cong nguyén va la mot trong bay ki quan ctia thé gidi co dai. Kim tu thap ¢
dang hinh chop véi day 1a hinh vudng c6 canh dai khoang 230, céc canh bén bang nhau va dai
khoang 219m (kich thudc hién nay). Kim tir thap Cheops dugc md phdng boi hinh chéop
S.ABCD véi O 1a giao diém cua hai duong chéo AC va BD nhu hinh bén dudi. (Theo
britannica.com).

Ménh dé Piing | Sai
Goc tao boi canh bén SC va canh ddy AB cta kim ty thap (gan
ding) 1a 48,3°.

b) | Duong thang SO vudng goc véi mat phang day (ABCD).

¢) | Puong thang SO vudng goc canh day AB va BC.

Biét rang d6 dai SO chinh 1a chiéu cao cua kim tir thap Cheops, ta
tinh dugc SO ~ 146,67 m

Cho hinh chép S.ABC ¢6 SA 1 (ABC) vatam giac ABC vudngtai B. Goi H, K 1a hinh chiéu
vudng goc cia A trén cac canh SB,SC.

Ménh dé bung | Sai

d)

a) | Tam giac SBC cantai B.

b) | AH vudng goc voi mat phang (SBC )

¢) | (SC,HK)=90’

d) | Gia si HK cat BC tai D.Khid6 (AC,AD)=90°.

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 1i tir cu 1 dén cau 6.

Cau 1:

Cau 2:

Cho hinh chép S.ABCD c6 canh bén SA L (ABC) va day ABC la tam giac can & B. Goi H
va K lan luot 1a trung diém ciia AC va SC . Goc ciia hai duong thang BH,SC bang bao nhiéu
do?

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudéng. Goi H la trung diém cua AB va
SH 1 (ABCD) ; goi K 1a trung diém ctia canh AD. Xac dinh goc cua hai duong thing AC va
SK.

Cho hinh chop S.4BCD c6 day 1a hinh binh hanh 4ABCD, SA=SC, SB = SD = 4cm , dudong cao
cua hinh chop la 242 . Tinh d6 dai doan BD ( két qua lam tron dén hang phan trim)?
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Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4ABCD c¢6 ABCD 13 hinh thoi tim Ocanh a, ABC =60, SO 1 (ABCD) v
SO = %. Tinh goc giita hai dudng thing SC va AB? (két qua 1am tron dén hang don vi theo

don vi d9).

Mot cot bong ré duoc gin xudng nén san phang. Ngudi ta gin mot diém C ¢ dinh cua cot sao
cho C nam trén mit phang song song voi nén san va diém A dit ¢ chan cot bong rd nhu hinh
v&. Nguoi ta mudn budc mot sgi day cing vao hai diém 4 va C . Hoi soi day c6 d6 dai bang bao
nhiéu mm? (két qua lam tron dén hang don vi).

=8

1200 mm
3050 mm

A

Cho hinh chép S.ABCD c¢6 day ABCD 1a nira luc giac déu voi canh a. Canh SA vudng goc
voi day va SA = a\/g . M 1a mot diém khac B va ¢ trén SB sao cho AM vudng goc voi MD

. Khi do, ti s6 sM béng
SB

PHAN IV. Tu luin

Cau 1:

Cau 2:

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a. Goi O la tam cua hinh vuéng
ABCD . Biét S4 L (ABCD) va SA=a. Ching minh rdng BD 1 SC .

Cho tir dién ABCD c¢6 hai mit ABC va BCD 1a hai tam giac can c6 chung day BC. Piém [
1a trung diém ciia canh BC.

a) Chimg minh BC L (A4DI).
b) Goi AH la dudng cao trong tam gidc ADI . Ching minh ring AH L (BCD).
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Cau 3:

Cau 4:
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Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thoi tam Ova c6d SA=SC,SB=SD.
a) Chimg minh ring SO L (ABCD).
b) Goi 1,K lan luot 1a trung diém cua B4 va BC. Ching minh rang IK 1 (SBD) va IK L SD

Cho hinh chép S.4ABC c6 day ABC la tam gidc cantai A4, diém I va H lan luot la trung diém
cia AB va BC. Trén doan CI va SA lan luot léy hai diém M,N sao cho MC=2MI,
NA=2NS.Biét SH L (ABC). Chimg minh MN L (ABC).
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HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 2:

Cau 4:

thi sinh chi chon mgt phuwong an.

Mot chiée ban can ddi hinh chit nhat dugc dat trén mat san nam ngang, mat ban song song vdi
mit san (nhu hinh v& bén dudi). Hinh anh ndy goi nén hinh anh dudng thing (duoc biéu thi boi
cac dudng thang a,b,c,d,e) vudng goc véi mit ban (ki hiéu mit phang (P)). Khing dinh nao

é\

sau day sai?

b
c
A.dL(P). B.al(P). C.bL(P). D.cL(P).
Loi giai
Taco: d < (P).
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat va SB L BC . Ménh dé ndo sau day la
diung?
A. SA 1 (ABCD). B. SB L (ABCD). C. BC L(S4C). D. BC 1 (S4B).

Loi giai

N

BC 1 SB,BC 1 AB
Tacoé: SBNAB={B} = BC L(S4B).
SB,AB (SAB)
Cho hinh chép S.4BCD c¢6 tit ca cac canh bén va canh day bang nhau va ABCD 14 hinh vudng
tam O . Khang dinh nao sau day la khdng dinh dung ?
A. SA L (ABCD) B. SO L (ABCD) C. AB L (SBC) D. AC 1(SBC)

Loi giai
Hinh chép S.4BCD cé tat ca cac canh bén va canh day bang nhau suy ra SO L (ABCD)
Cho hinh chdp S.ABCD c6 day 1a hinh vudng va S4 vudng goc v6i day. Khing dinh nao sau
day dung?

Page 6

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B
A. AC L(SCD). B. BD 1 (S4D).  C. ACL(SBD).  D.BD L(S4C).

Loi giai

Vi ABCD 1a hinh vuéng nén BD 1 AC va SA L (ABCD) nén BD 1 SA.
Vay BD 1 (SAC).
Cau5:  Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O va SO L (ABCD). Khi d6 duong thaing AC
vudng goc voi mit phang nio sau day?
A. (S4B). B. (S4D). C. (SCD). D. (SBD).
Loi giai

Ta co: SO L(ABCD)= AC L SO, SO = (SBD).
Mat khac: ABCD 1a hinh thoi = AC L BD, BD < (SBD).
Suy ra: SONBD =0 = AC 1 (SBD).
Ciu 6:  Cho hinh chdp S.4BCD c6 day 1a hinh vudng, S4 vudng goc v6i mit phang ddy. Ménh dé nao
dudi day ding?
A. BAL(84C). B. BA L (SBC). C. BAL(S4D). D. BA L (SCD).

Loi giai
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SA 1L AB
Ta co: { B—)BAL(SAD).

Cau7: Cho hinh chép S.ABCDc6 S4 L(ABCD), ddy ABCD la hinh vudng. Tor 4 ké AM 1 SB.
Khang dinh nao sau day 13 ding?

A. AM 1 (SBD). B. AM 1 (SBC). C. BC 1 (S4D). D. AM 1 (SAD).
Loi gidi
s
M
&
B
C
D
Ta co:
AM 1 SB
BC 1 AB
= BC 1 (SAB)= BC 1. AM .
BC 1 S84 (doSA 1. (ABCD))
= AM 1 (SBC)

Cau8: Cho tr di€n OABCcd OA, OB, OC d61i mét vudng goc véoi nhau. Ké OH vudng goc voi mat
phiang (ABC)tai H . Khing dinh nao sau day la sai?

A. BC L(A4HO). B. 04 1 (0BC). C. 4H 1 BC. D. AH 1 (OBC).

Loi giai

= 04 1 (OBC)= 04 1 BC (1). Viy B diing.
041 0C

Talai c6 OH 1 (ABC)= OH L BC (2). Tu (1) va (2) suy ra BC L (AHO) = AH L BC .

L OA 1L OB
Theo dé bai ta co
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gid sit AH 1 (OBC) ma OA4 L (OBC) suy ra 4;H;O thang hang (v6 1y)

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat, canh bén S4 vudng goc véi mit phang
day. Goi AE, AF lan luot 1a dudng cao cua tam gidc SAB va tam giac SAD. Khang dinh nao
dudi day la dang?

A. SC 1L (AFB). B. SC L (A4EF). C. SC 1L (AEC). D. SC L (A4ED).

Loi gidi

Vi 54 vudng géc véi mit phang (4BCD) = SA L BC.
Ma AB L BC nénsuyra BC L (SAB)= BC L AE — (SAB).
Tam gidc SAB c6 duong cao AE = AE 1L SB ma AE | BC = AE 1 (SBC)= AE 1 SC.

Tuong tu, ta ching minh dugc AF L SC.Do do SC L (AEF).

Cho hinh chop S.ABCD c6 ddy ABCD la hinh chir nhat, canh bén S4 vudng goc véi day. Goi
H, K lan luot 1a hinh chiéu cua 4 1én SC, SD. Khéng dinh nao sau day dung?
A. AH 1(SCD). B. AK 1 (SBD). C. SC L (4HK). D. SD 1 (AHK).

Loi giai

CD 1S4
© CD 1 AD
Talaico AK L SD
Suy ra AK 1 (SCD) (*)= 4K L SC ma AH L SC nén SC L (AHK) (**) nén C dung.

}:>CDJ_(SAD):>CDJ_AK.

Ta c6 (SBD) va (SCD) phan biét; cit nhau va tir (*) suy ra B sai.

Tacd AH va AH phan biét; cit nhau va tir (*) suy ra A sai.
Tacé SC va SD phan biét; cat nhau va tir (**) suy ra D sai.
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Céu 11: Cho hinh chép S.ABCD c6 day 13 hinh vudng canh a. Tam gidc SAB déu va SC = a2 . Goi
H,K lan luot 1a trung diém ctia AB va CD.Ménh dé nao sau day la sai?

A. BC L (S4B). B. SH L(ABCD). C. AB1(SAD).  D.CD L(SHK).

Loi giai

Ta c6 tam gidc SAB déu canh ¢ nén SB=AB=a.
Mit khac tam gidc SBC c6 SB*> + BC? = SC? =24”.
Suy ra tam gidc SBC vudng can tai B. Hay BC 1 SB
Ma BC 1 AB . Suyra BC 1(S4B).Do do A dung.

Tir BC L (SAB)= BC L SH .

Tam giac SAB déu ma H 1a trung diém ciia AB nén SH 1 AB.

Tirvasuy ra SH L (ABCD). Do do B diing.

Tam giac SAB déu nén AB khong vudng goc véi mit phang (SAD). Do d6 C sai.

AB L HK
Ta c6 { = AB L (SHK)= CD L (SHK). Do d6 D ding

AB L SH
Céu 12: Cho hinh lap phuong ABCD.A'B'C'D'. Puong thang AC' vudng gbc voi mit phang nao sau
day?
A. AC' L(BB'D'D).  B. AC' L(ABCD). C. AC' L(AA'D'D). D. AC' L(A4'BD).
Loi giai
Iy Y
:
|
Arf— B
|
pho|-Je
AK B

= BD 1 (44'C'C)= BD 1 AC'(1)
BD L A4

o og, |AD L AD(do ADD'A' la hv)
a Co:
D'C' L(ADD'A')= D'C' L A'D

) {BD 1 4C
Ta co:

= A'D L(AD'C")= A'D 1 AC'(2)

Tir (1),(2)= AC' L (A'BD).
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PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi y a), b), ¢), d) & mdi cau, thi
sinh chon ding hoac sai.
Cau1:  Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh vudng va SA L (ABCD).

Ménh dé Ping | Sai

a) | BC L(SAB).

b) | CD L(SAD).

(
¢) | AC L(SBD).
d) | BD L(SAC).

d) Dung

a) Dung
BC L (SAB).

[BCLAB
T4 pc 154 (dosa 1 (aBcD)) P (548).

b) Dung
CD L (SAD).

CD 1 AD
Ta co

CD LS4 (do SAJ_(ABCD))SCDL(SAD)'

c) Sai
AC 1 (SBD).
Giasit AC L(SBD)= AC L SB—*“*1 AC 1 (SAB)= AC L AB: Vo li.

d) Dung
BD L (SAC).

(BD1AC
T8¢ 18D 1 54 (dosa 1 (aBcD)) ™ 0 (54€).

Cau2: Chohinhchép S.ABCD c6 day la hinh chit nhat va SA vudng goc v6i mit phang day. Goi H,K
theo thir ty 1 hinh chiéu ctia A trén cac canh SB,SD.
‘ Ménh dé ‘ Dung ‘ Sai
a) ‘ Tam gidc SBC vudng ‘ ‘

Page 11

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

b) | Tam giac SCD vudng
¢) | SC L(AHK)

d) | HKL1SC
Loi gidi
‘ a) DPung ‘ b) Pung ‘ c¢) bing ‘ d) Ping
a) Dung
Tam giac SBC vuéng.
BC L AB
Ta co: = BC L (SAB).
BC L SA (SA L(ABCD))
BC L (SAB) .
Vi = BC L SB hay ASBC vuong tai B.
SB(SAB)
b) Duing

Tam giac SCD vuong.

CD 1 AD
Ta co:

cp 154 (54 1(aBcp))~ Pt (54D).

CD 1 (SAD)
i = CD L SD hay ASCD vuéng tai D.

SD < (SAD)
¢) Dung

SC L (AHK)

AH 1 SB
Ta cé: = AH 1 (SBC)= AH 1 SC.(1)
{AH 1 BC (Bc 1 (SAB))

AK L SD

fuong {AK 1CD (CDL(SAD)

):>AKJ_(SCD):>AKJ_SC.(2)

Tir (1) va (2) suy ra SC L (AHK),
d) Dung
HK 1.5C.
Ma HK < (AHK) nén HK LSC.
Cau3: Kim ty thap Cheops 1a kim ty thap 16n nhit trong cac kim ty thap & Ai Cap, dugc xay dung vao
thé ki thir 26 trudc Cong nguyén va 1a mot trong bay ki quan cua thé gioi cd dai. Kim tu thap c6
dang hinh chép véi ddy 1a hinh vudng ¢ canh dai khoang 230 , cic canh bén bang nhau va dai
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khoang 219m (kich thudc hién nay). Kim tir thap Cheops dugc md phong boi hinh chép
S.ABCD véi O 1a giao diém cua hai dudong chéo AC va BD nhu hinh bén dudi. (Theo
britannica.com).

by

Ménh dé Piing | Sai
Goc tao boi canh bén SC va canh diy AB cua kim ty thap (gan
D | dting) 1a 48,3°

b) | Puong thang SO vudng goc v6i mat phang day (ABCD).

¢) | Pudng thing SO vudng goc canh day AB va BC.

Biét rang d6 dai SO chinh 1a chiéu cao ctia kim tir thap Cheops, ta

D | finh duge SO ~ 146,67 m
Loi gidi
‘ a) Sai ‘ b) Piling ‘ ¢) Pung ‘ d) Ping
S
219m
H C
a) Sai

Géc tao béi canh bén SC va canh ddy AB ciia kim tw thdp (gan ding) la 48,3°.
Tinh goc tao bdi canh bén SC va canh day AB cua kim ty thap.
Vi ABCD 1a hinh vuong nén AB||CD.

Khi d6 (SC, AB) =(SC,CD)=5CD.

Goi H la trung diém ctua CD, suy ra DHzHCchngz():llSm
Vi tam giac SCD ¢6 SC =SD nén tam giac SCD cantai S ma SH 1a trung tuyén nén SH 1a
duong cao tam giac SCD .

Xét tam giac SHC vuodng tai H, ta co: cosSCD cosS/C?I— ZICC = ;113 S/C\D ~ 58,3°.

Vay goc tao boi canh bén SC va canh day AB cua kim tir thap khoang 58,3°.
b) Dung
Puong thang SO vudng goc véi mdt phang ddy (ABCD).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét ASAC cantai S, taco: SO 1a duong cao cuia ASAC nén SO L AC
Xét ASBD cantai S, tacé: SO la duong cao cua ASBD nén SO L BD

SO LAC
Ta co: 4SO L BD = SO L (ABCD).
AC,BD < (ABCD)
¢) Dung 7
Duong thang SO vudng goc canh day AB va BC.
SO L(ABCD)
° {AB, BC < (ABCD)

d) Dung
Biét rang dg dai SO chinh la chiéu cao ciia kim tir thap Cheops, ta tinh dwoc SO ~146,67m

= S0 1 AB, SO L BC.

Do chiéu cao ctia kim tir thap chinh 14 chiéu cao ctia tam giac SAC nén can tinh canh SO, véi
O 1a trung diém AC, ta co:
Tam giac SAC c6 canh SA =SC nén tam giac SAC cantai S.

S D C

219m O

D H C A B
Xét hinh vudng ABCD , ta c6: AC = AB\2 =23082m.

:AO:OC=£=23O‘E=115\/5m.

2 2
Xét tam giac SOC vuodng tai O, ta c6:

SO=+/SC*-0C?* = \/2192 —(115\5)2 =7J439 m ~ 146,67 m .

Vay chiéu cao ctia kim tir thap Cheops khoang 146,67 m .

Cho hinh chép S.ABC c¢6 SA L (ABC) vatam giac ABC vudngtai B. Goi H, K 1a hinh chiéu
vuong goc cia A trén cac canh SB,SC.

Ménh dé Ping | Sai

a) | Tam giac SBC cantai B.

b) | AH vudng goc voi mat phang (SBC )

¢) | (SC,HK)=90’

d) | Gia sit HK cat BC tai D.Khid6 (AC,AD)=90°.
Loi gidi
| a)Sai | b)Ping | o Ping | d)Ping
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S

a) Sai

Tam gidc SBC can tai B.

~ |BCLAB
a co:
BC 1L SA(do SA L (ABQ))

ma SBc (SAB) nén BC L SB hay tam giac SBC vuong tai B.
b) Dung

AH vuéng goc véi mdt phang (SBC).

— BC L (SAB),

AH 1 SB
Ta co: = AH 1 (SBC).
{AH 1 BC (BC L (SAB))

¢) Dung
(SC,HK) =90

SC L AK
Ta co: = SC L (AHK),
{sc 1 AH (AH L (SBC))

ma HK < (AHK) nén SC L HK hay (SC,HK)=90".
d) Dung
Gia sir HK cat BC tai D. Khi dé (AC,AD)=90°.

Vi (AHK)=(ADK) ma SC 1 (AHK) nén SC L (ADK)=SC L AD. (1)
Mit khac SA L AD (do SA L(ABC); AD =(ABC) ). (2)
Tir (1) va (2) suy ra AD L (SAC)= AD L AC hay (AC, AD)=90'

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 1i tir cau 1 dén cau 6.

Cau 1:

Cho hinh chép S.ABCD c6 canh bén SA L(ABC) va day ABC la tam gidc can ¢ B. Goi H
va K lan lugt 13 trung diém ciia AC va SC . Géc ciia hai duong thang BH,SC bang bao nhiéu
do?

Loi gidi
Tra loi: 90
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

B
Tam gidc ABC can tai B c6 duong trung tuyén BH nén BH 1L AC. (1)
Mat khac BH L SA do SA L(ABC). (2)

Tir (1) va (2) suy ra BH 1 (SAC), ma SC =(SAC) nén BH LSC.
Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudéng. Goi H 1a trung diém cia AB va

SH 1 (ABCD) ; goi K 1a trung diém cua canh AD. Xac dinh goc cta hai duong thang AC va
SK.

Loi giai

Tra loi: 90

Vi HK la duong trung binh cta tam giac ABD nén HK//BD,
Ma BD 1 AC= HK L AC.(1)

Mit khac SH L AC (do SH 1 (ABCD)).(2)
Tir (1) va (2) suy ra AC L (SHK).
Ta lai c6 SK = (SHK) nén AC L SK hay (AC,SK)=90".

Cho hinh chép S.4BCD cé day 1 hinh binh hanh ABCD, S4=SC, SB = SD = 4cm , dudng cao
cua hinh chép 142+/2 . Tinh dé dai doan BD ( két qua 1am tron dén hang phén tram)?
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Loi giai
Tra 1oi: 5,66
(SO L AC | LA o .
Ta co SO L BD nén SO L (ABCD). Suyra SO = 2+/2 1 chiéu cao cua hinh chop.

Xét tam gidc SBO c¢6 OB =+SB*—SO* =22 nén BD =42 ~5,66
Cho hinh chép S.4ABCD ¢6 ABCD 14 hinh thoi tim Ocanh a, ABC =60", SO L (ABCD) va
SO = %. Tinh goc gitta hai duong thang SC va 4B ? (két qua lam tron dén hang don vi theo

don vi dJ).
Loi giai
Tra loi: 69

\)

D
ViAB song song véi DC néntacé (SC,4B)=(SC,CD).

a a

23,00:5.
2 2 2 2 2

Tacé SD*> =0D’ +SO* = & & =2 scr=0ct+s0 = &) £ 4] =4
2 2 2 2 2

2 2 o2 -
Xét tam gide SCDta 6 cos SCD =2 D" =507 _ V2 h~ g
2.0S.CD 4

Mot ¢t bong 16 duge gan xuodng nén san phang. Nguoi ta gan mot diem C & dinh cua cot sao

Ta c6 tam giac ADC 1a tam giac déu canh a, DO =

cho C nam trén mat phang song song véi nén san va diém A dat & chan cdt bong ré nhu hinh
v€. Nguoi ta muon budc mot soi day cang vao hai diém 4 va C. Hoi soi day c6 do dai bang bao
nhiéu mm? (két qua lam tron dén hang don vi).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

C
1 — i, @
1200 mm
3050 mm
A

Loi giai
Tra loi: 3278
C
K,
12
3050 mm
B A

Goi B hinh chiéu vudng goc ctia C xudng nén san, khi d6 tam giac ABC vudng tai B va
AB =1200 mm, BC =3050 mm.

AC? = AB* + BC* =1200” +3050° = AC ~3278 mm.
Cho hinh chép S.ABCD cé day ABCD 14 nira luc giac déu v6i canh 4. Canh SA vudng goc

voi day va SA = 3. M la mot diém khac B va & trén SB sao cho AM vuédng goc véi MD
. Khi do, ti s6 M bang
SB

Loi giai
Trd loi: 0,75
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S

B C
Ap dung tinh chat nira luc giac déu, ta co BD L AB.
Ma hinh chiéu vudng goc ciia dudng thang AM 1én (ABCD) la AB.
Vay BD 1 AM.
Két hop AM L MD, ta duoc AM L (SBD). Suyra AM LSB.

2 2
Khi do SS]\;I _SMSB _SA" _3a” _3

SB> SB’ 44 4

PHAN IV. Ty lun

Cau 1:

Cau 2:

Cho hinh chop S.4ABCD c¢6 ddy ABCD 1a hinh vudng canh a. Goi O la tdm cta hinh vudng
ABCD . Biét S4 L (ABCD) va SA=a. Ching minh ring BD L SC.

Loi giai

-

SA L (ABCD)
Ta co: — BD 1 54 (1)

BD < (ABCD)
Ta lai c6 ABCD la hinh vuéng = BD L AC (2)
Tur (1), (2) va SANAC ={4} = BD 1 (SAC).
Ma SC < (SAC) = BD L SC.

Cho tir dién ABCD c¢6 hai mit ABC va BCD l1a hai tam giac can c6 chung day BC. Piém /
1a trung diém ctia canh BC.

a) Chimg minh BC L (4DI).
b) Goi AH 1a dudng cao trong tam gidc ADI . Chimg minh rang AH 1 (BCD) .

Loi giai
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4

C

Al 1 BC
a) Do cac tam giac ABC va BCD la hai tam giadc can nén tai 4 va D ta co6: {DI | BC (trong

tam gidc can dudng trung tuyén dong thoi 1a duong cao). Do d6 BC L (AID).

b) Do AH la dudng cao trong tam giac ADI nén AH 1 DI .

Mit khac BC L (AID)=> BC L AH .

Do do 4H 1 (BCD).

Cho hinh chop S.ABCD c6 day ABCD 1a hinh thoi tdim Ova c6 SA=SC,SB=SD.

a) Chimg minh ring SO L (4BCD).

b) Goi 1,K lan lugt 1a trung diém ctia B4 va BC. Chimg minh rang IK 1 (SBD) va IK L SD

Loi gidi

a) Do S4=AC = ASAC cantai S co trung tuyén SO dong thoi 1a duong cao
Suy ra SO L AC. Tuong ty ta c6: SO L BD = SO 1 (ABCD).

b) Do ABCD 1a hinh thoi nén AC L BD

Mit khac SO L (ABCD)= AC L SO

Do vay AC L (SBD).

Suy ra /K la duong trung binh trong tam giac BAC nén IK // AC
Ma AC L (SBD)=>IK L (SBD).
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Cau4: Cho hinh chép S.ABC c6 ddy ABC la tam giac can tai A, diém I va H lan luot 1 trung diém
cia AB va BC. Trén doan CI va SA lan luot léy hai diém M,N sao cho MC=2MI,

NA=2NS.Biét SH L (ABC). Chimg minh MN L (4BC).

Loi giai

Do diém M thudc duong trung tuyén CI va MC =2MI = M 1a trong tAm tam giac ABC

=M =AH nCI . Taco: N—A=M—A=2:>MN//SH.
NS MH

Mt khac: SH L (4BC)= MN L (4BC).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: PUONG THANG VUONG GOC VOI MAT PHANG
PE TEST SO 02

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. M&i cau hoi

Cau l:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

thi sinh chi chon mgt phuwong an.

Cho diém M va mit phang (&) c6 bao nhiéu duong thang di qua diém M va vudng géc véi
mit phang (a)?

A 2, B. Vo s0. C.0. D. 1.

Cho tir dién S.ABC c6 ddy ABC 1a tam giac vudng tai B va S4 vudng goc véi mit phang
(ABC). Goi M , N lan luot 13 hinh chiéu vudng goc ctia 4 trén canh SB va SC . Khang dinh
nao sau day sai?

A. AM 1 SC. B. AM 1 MN . C. S4 1L BC. D. AN L SB.

Cho tir di€én OABC c6 ba canh OA4, OB, OC d6i mdt vudng goc voi nhau. Goi H 14 tryc tam
clia tam gidc ABC. Khang dinh nao sau day sai?

A. AB1OC. B. OH L(4BC).  C.OH LBC. D. OH 1 OA.

Cho hinh chép S.4BC c6 day 1a tam gidc can tai 4, S4 vudng goc voi day, M 1a trung diém cua
BC, J 1a trung diém cua BM . Khang dinh nao sau day dung?

A. BC L(84M). B. BC L (SAC). C. BC L(84B). D. BC L (S4J).

Cho hinh chép S.ABCD c6 day 13 hinh chit nhat tim O, canh SA4 vudng goc véi mit phing day.
Goi H va K lan luot 12 hinh chiéu ciia 4 1én SB va SD . Héi duong thang SC vudng goc véi
mit phang ndo trong cic mit phang sau day?

A. (AHD) B. (SBD). C. (4KB) D. (AHK)

Cho hinh chép S.ABC ¢6 SA L (ABC) va AB 1 BC . Hinh chop ¢6 bao nhiéu mat la tam giac
vuong?

A. 4. B. 3. C.2. D. 1.

Cho hinh chép S.ABC c6 SA L (ABC) va day 1a tam giac déu ABC. Goi H la trung diém cua
AC, K 1a diém nam giita S va C. Khang dinh nao sau day sai?

A. BH 1 AK . B. SA 1 BH . C. BC L 4AK. D. SC L BH .

Cho tr dién ABCD c6 AB = AC va DB=DC. Goi E la trung D

diém ciia BC . Khing dinh nao sau day sai?

A. BC L AD. B. BC L AE.
C. AB L DE. D. BC L (A4DE). 4 ¢
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho tir dién ABCDc6 DA vudng goc v6i mit phang (ABC), tam gisc 2

ABC vuéng tai B, AH 1a duong cao cua tam gidc DAB . Khing dinh
nao sau day dung?

A. BD 1 AC. B. AB L DC. (
C. AH 1 AC. D. AH 1 DC. 4 ¢

>
B

Cho tr dién OABC c6 OA,0B,0C d6i mot vuong goc voi nhau. Goi H 1a tryc tam tam giac
ABC . Khang dinh ndo sau day 1a sai.

A. AB 1 OC. B. OHL(ABC). C. OH 1 BC. D. OH 1 AO.
Cho hinh chép tam gidc S.ABC ¢6 SA =SB va AC = CB. Khang dinh nio sau day dung?
A. BCL(SAC). B. SB 1 AB. C. SAL(ABC). D. 4B 1 SC.

Cho ti dién S.ABCD c6 ddy ABCD 1a hinh chit nhat va S4 vudng goc véi mit phang (ABC )
. Goi M , N lan luot 13 hinh chiéu vudng goc cia 4 trén canh SB va SD . Mit phang (AMN)
cit SC tai K.

Khang dinh 1 : AK 1 SC

Khang dinh 2 : AM 1 SC

Khang dinh 3 : BD 1. SC

C6 bao nhiéu khang dinh dang trong cac khang dinh trén ?

A. 1. B. 0. C.3. D. 2.

PHAN II: CAu tric nghiém ding sai. Thi sinh tra 10i cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi

Cau 1:

Cau 2:

sinh chon ding hoac sai.
Cho hinh chop S.ABCD, day la hinh thoi tam O va SA=SC,SB=S5D.
Ménh dé Pung | Sai

a) | SOLAC
b) | SO L(ABCD)

¢) | AC L(SBD)

d) | (AC,SB)=60°

Cho hinh chép SABC c6 canh bén SA vudng goc v6i miat phang day. Goi H, K lan luot 1a truc
tam cac tam gidc SBC va ABC (biét rang cac truc tim ndy khong tring véi cac dinh cua tam
giac ABC va SBC).

Ménh dé Piing | Sai
a) | BC L(SAH).
b) | SB L (CHK).
¢) | HK L(SBC).
d) | BC L(SAB).
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABC c6 ddy ABC 1a tam giac déu canh a. Biét SA =a+/2 va SA vudng goc
v6i mat day. Goi M 1a trung diém ctia BC va H 13 hinh chiéu vuong goc ciia A 1én SM .
Ménh dé Dung | Sai
a) | Puong thang BC vudng goc véi duong thang AH .

b) | Duong thing AH vudng goc v6i mit phang (SBC )

Puong thang SH 14 hinh chiéu cua duong thang SA 1én mit phing
9| (sBo).

d) | Do dai doan thang AH bang f—;l.

Cho tir dién OABC c¢6 OA,OB,OC d6i mot vuong goc. Ké OH 1 (ABC) tai H.

Ménh dé Ping | Sai
a) | OALBC,0OBLACOCLAB
b) | Tam giac ABC c6 ba goc nhon.

¢) | H latrong tam cua tam giac ABC.
11 N 1 N 1
OH®* OA* OB* 0C’

d)

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:
Cau 2:

Cau 3:

Cau 4:

Cho tir dién ABCD c¢6 AB= AC va DB=DC . Xéc dinh goc ctia hai duong thang BC, AD .
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng va SA L (ABCD). Goi I,],K 1an lugt
1a trung diém cia AB,BC va SB. Xac dinh goc cua hai duong thiang KJ, BD .

Cho hinh chép S.ABCDc6 ddy ABCD 1a hinh vuéng. Goi H,K lan luot 1a trung diém cta
AB,AD . Biét SH L (ABCD) . Goc giira hai duong thang BK,SC bang bao nhiéu d6?

Mot cay ang-ten thang dung v6i mat dat va duoc bude gidng boi 4 day cap tir mot diém B cach
chan A cua ang-ten 4m . Khoang cach tr 4 dén cac chan budc diy giang lan lugt bang 3m, 3
m, 3 m, 4 m. Tong chiéu dai day cap dung dé gidng cot dng-ten 1a bao nhiéu mét? (khong tinh cac
moi nodi, lam tron dén hang phan chuc).
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Ciu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Mot chiéc thang c6 dang hinh thang cin cao 6 m, hai chin thang cach nhau
80 cm, hai ngon thang cach nhau 60 cm . Thang dugc dua vao bo tuong
nhu hinh bén. Tinh goc tao gitta dudng thang chan tudng va canh cot thang
(tinh gan dung theo don vi d9, lam tron két qua dén hang don vi).

O céc thanh phd 16n dé giam tinh trang tic nghén giao thong va nham dam bao an toan thi & cac
ngd tu ngudi ta thuong xay dung cac cau vuot danh cho ngudi di bo. Hoi nhitng phuong tién
tham gia giao thong phai c6 chiéu cao nhu thé nao dé di chuyén an toan bén dudi cau vuot. Biét
rang dudng din 1én cau dai 12 mét va hop v6i mat dudng mot goc 30°?

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cho hinh chép S.4BCD cé day 1a hinh vudng canh a, S4 L (ABCD).Goi M va N lan luot 1a
hinh chiéu cta diém 4 trén cac dudng thing SB va SD.

a) Chimg minh ring BC L (S4B),CD L (S4D).

b) Chimg minh ring AM L (SBC), AN L (SCD).

¢) Chimg minh ring SC L (AMN) va MN //BD .

d) Goi K la giao diém cua SC vé6i mit phang (AMN ). Ching minh ring ttr gidc AMKN c6
hai dudng chéo vudng goc.

Cho hinh chép S.4BCc6d SA L(ABC), cac tam gisc ABC va SBC la cac tam giac nhon. Goi

H va K lan luot 13 tryc tdm ciia cic tam gidc 4BC va SBC. Chig minh rang:
a) AH,SK,BC dbng quy.

b) SC L(BHK).
¢) HK L (SBC).

Cho hinh chop S.ABCD c6 day la hinh thang vuong tai 4 vaD, AB=2CD va SA vudng goc
v6i day. Goi M 1a trung diém ctia 4B va H,I,K lan luot 13 hinh chiéu vuéng goc ctia 4 1én
SM ,SC,SD . Chirng minh rang HK 1 Al .
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 2:

Cau 3:

thi sinh chi chon mgt phuwong an.
Cho diém M va mit phang (&) c6 bao nhiéu duong thang di qua diém M va vudng géc véi
mit phang (a)?
A. 2. B. Vo sd. C.0. D. 1.

Loi giai
Theo tinh chit qua mot diém cho trudc chi c6 duy nhat mot dudng thang vudng goc voi mot
mit phang cho trudc.
Cho tir dién S.ABC c6 day ABC 1a tam giac vudng tai B va S4 vudng gbc vi mit phang
(4BC). Goi M ,N 1an luot 13 hinh chiéu vudng goc cia A4 trén canh SB va SC . Khang dinh

nao sau day sai?
A. AM 1 SC. B. AM 1 MN . C. S4 1L BC. D. AN 1L SB.
Loi giai

Ta co: SA L (ABC)=> SA L BC ma BC L AB = BC L (SAB), AM = (SAB)= BC L AM .
. {AM 1 SB
Vi
AM 1 BC
|4M L(SBC)
1 MN < (SBC)

= AM 1 (SBC) = AM L SC

= AM 1 MN

SA L (ABC)= SA L BC

Giastt AN 1. SB= AN 1 (SBC)= AN 1L BC.

Ma BC 1 S4 nén BC 1 (SAC)=BC 1L AC

Vay AN L SB la sai.

Cho ttr di€én OABC c6 ba canh OA4, OB, OC d6i mot vudng goc voi nhau. Goi H 14 trye tam
ctia tam giac 4ABC. Khang dinh nao sau day sai?

A. AB 1 OC. B. OHJ_(ABC). C. OH 1 BC. D. OH 1 0A.

Loi giai
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

. |OC L 04 R . .
Ta co = OC L AB. Vay phuong an A dung.

OC 1L OB
OA | OB

Ta co = 04 1 BC (1)
041 0C

Goi I 1a chan dudng cao ké tir dinh 4 cua tam gidc ABC.Taco AI L BC (2)

Tir (1) va (2) suy ra BC L(AIO), ma OH c(AIO) nén OH L BC (3)

Twong ty nhu trén, ta cling c6 OH L AC (4)

Tir (3) va (4) suyra OH L(A4BC).

Vay cac phuong an B, C dung.

Tam giac AIO vuong tai O, H € Al va H # I nén phuong an D sai.

Cho hinh chdp S.ABC c6 day 1a tam gidc cin tai 4, S4 vudng goc voi ddy, M 1a trung diém cia
BC, J 14 trung diém cua BM . Khing dinh nao sau dy ding?

A. BC L(84M). B. BC L(SAC). C. BC L (S4B). D. BC L(84J).

Loi giai

SN\

Tacod SAL(ABC)= S4 L BC (1).

AABC céntai A = AM 1 BC (2).

Tir (1) va (2) suyra BC L(SAM).

Cho hinh chép S.4BCD c6 day 1a hinh chit nhat tim O, canh S4 vudng gbc voi mit phing day.
Goi H va K lan luot 14 hinh chiéu ctia 4 1én SB va SD . Hoi duong thang SC vudng goc voi
mit phang ndo trong cic mit phang sau day?

A. (AHD) B. (SBD). C. (4KB) D. (AHK)

Loi giai
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Cau 6:

Cau 7:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

CD 1 SA,CD 1 AD = CD 1 (SAD) = CD L AK

AK 1 CD,AK 1 SD=> AK 1 (SCD)=> AK 1 SC

Chtmg minh tvong tu AH LSC

AK 1 (SCD)= 4K L SC

AH 1 (SBC)= AH 1 SC

Tir do suy ra SC L (AHK)

Cho hinh chop S.4BC ¢6 SA L(ABC) va AB L BC . Hinh chop c6 bao nhiéu mat la tam giac

vuong?
A 4. B. 3. C.2. D. 1.
Loi giai

SA 1 AB
Vi S4 1 (4ABC)= {84 L AC nén cac tam gidc SAB va tam giac SAC vudng tai 4.
SA 1 BC
BC 1 54
BC 1 4B
Vay hinh chép S.ABC c6 bon mit 1a cac tam giac vudng.
Cho hinh chép S.4BC c6 SA L (ABC) va day 1 tam gidc déu ABC. Goi H la trung diém cua

Ta cling co { = BC L SB nén tam giac SBC va tam giac ABC vuong tai B.

AC, K 1a diém nam giita S va C . Khang dinh nao sau day sai?
A. BH 1 AK . B. SA 1 BH . C. BC L AK. D. SC 1 BH .
Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

B
Vi AABC déunén BC khong vudng goc voi AC
Suy ra BC khéng vudng goc véi (SAC)

Vay BC khong vudng goc voi AK
Cho tir dién ABCD c¢6 AB = AC va DB=DC.Goi E la trung diém cua BC . Khang dinh nao
sau day sai?

D
A C
E
B
A. BC L AD. B. BC L AE. C. AB 1L DE. D. BC L(ADE).
Loi gidi
D
A C
E
B

Taco: BC L AE ( AE 1a duong trung tuyén ctia tam gidc ABC can tai A). (Cau B diing)

Mit khac: BC L DE (DE 1a dudng trung tuyén cua tam giac DBC can tai D).

Do d6 BC L (ADE). (Cau D ding)=> BC L AD. (Cau A ding)

Vay céu C 1a khang dinh sai.

Cho tir dién ABCDc6 DA vudng gbe véi mit phing (ABC), tam gide ABC vudng tai B, AH

12 duong cao cua tam giac DAB . Khang dinh ndo sau ddy dang?
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Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D
(
A C
’
B
A. BD 1 AC. B. AB L DC. C. AH 1 AC. D. 4H 1 DC.
Loi gidi
DA 1 (ABC)= DAL BC,ma AB 1L BC = BC 1 (ABD)= BC L AH
AH 1 BD
u = AH 1L (BCD)=> AH 1 DC
AH 1 BC

Cho tir dién OABC c6 OA,0B,0C d6i mot vudng goc véi nhau. Goi H 1a truc tdm tam giac
ABC . Khing dinh nao sau day 12 sai.

A. AB1OC. B. OH L(A4BC).  C.OH LBC. D. OH 1 40.

Loi giai

C

OC 1 OB(gt)

ma OBNOA=0e(04B).
OC L OA(gt)

Xét phuong an A4 : Do {

Nén OC L (0O4B)= OC L AB.Vay A dung.Vi thé, loai 4.

AB 1 CH
Xét phuong an B va C: Do { AB 1 OC(cmt) = AB L (COH)= AB 1 OH .
CHﬁOC=CE(COH)
BC 1 AH
Lai vi: { BC 1 04(04 L (COB)) = BC L(AOH)= BC 1 OH
OA AH = Ae(AOH
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Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

OH 1 CB
Ngoaira <OH 1 AB = OH 1 (ABC).
CB N AB=Be(ABC)
Cho hinh chép tam gidc S.ABC ¢6 SA =SB va AC = CB. Khing dinh ndo sau ddy dung?
A. BC 1(84C). B. SB L AB. C. S4 1 (4BC). D. AB 1 SC.
Loi giai
S

H

B
Ciach 1: Goi H 1a trung diém ctia AB. Vi SA=SB va AC=CB nén SH 1 AB va CH 1 AB

Suy ra AB L (SHC).Do do6 AB L SC.

Cich 2: Vi S4=SB va AC=CB nén S va C clng nam trén mit phang trung tryc ctia AB .
Do doé AB L SC.

Cho tit dién S.ABCD c6 ddy ABCD la hinh chit nhit va S4 vudng géc v6i mit phang (ABC)
.Goi M , N lan luot 14 hinh chiéu vuong goc cua A trén canh SB va SD. Mat phfmg (AMN)
cit SC tai K.

Khang dinh 1 : AK 1L SC

Khing dinh 2 : AM 1 SC

Khing dinh 3 : BD 1 SC

C6 bao nhiéu khang dinh ding trong cac khang dinh trén ?

Al B. 0. C.3. D.2
Loi giai
Gia sit SC 1L BD = AC 1 BD. Vay khang dinh 3 sai.
CD L AD
= CD 1 (SAD)= CD 1 AN
CD 1S4
AN 1 SD
= AN 1 (SCD)= AN L SC
AN L CD

Tuong ty AM L SC.
SC L AK

. Khang dinh 1 va 2 dung.
SC L AM

Khi d6 : SCJ_(AMN):>{

Viy ¢6 2 khang dinh dung.

Page 10

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi y a), b), ¢), d) & mdi cau, thi

Cau 1:

Cau 2:

sinh chon ding hoac sai.
Cho hinh chop S.ABCD, day 1a hinh thoi tam O va SA=SC,SB=SD.

Ménh dé Pung | Sai
a) | SOL1LAC
b) | SO L(ABCD)
¢) | AC L(SBD)
d) | (AC,SB)=60°
Loi gidi
| a)ybing | b)Ping | obing | d)Sai |

S

a) Dung
SO L AC
Tam giac SAC cantai S (do SA=SC), ma O la trung diém AC nén SO L AC. (1)
b) Dung
SO L (ABCD)
Tam giac SBD cantai S (do SB=SD), ma O la trung diém BD nén SO L BD . (2)
Tir (1) va (2) suy ra SO L (ABCD).
¢) Dung
AC L(SBD)
AC L BD
Ta co: = AC L (SBD)
AC 150 (SO L(ABCD))
d) Sai
(AC,SB)=60°.
Ma SB < (SBD) nén AC L SB=(AC,SB)=90°.
Cho hinh chép SABC c6 canh bén SA vudng goc v6i mit phang day. Goi H, K lan luot 1a truc

tam cac tam giac SBC va ABC (biét rang céac truc tim nay khong tring véi cac dinh ciia tam

giac ABC va SBC).

Ménh dé Ping | Sai
a) | BC L(SAH).
b) | SB L(CHK).
¢) | HK L(SBC).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

d) ‘ BC L(SAB).

Léi gidi
| aybing | b)Ping | obing | d)Sai |

S

a) Dung
BC L(SAH).

Ta co {BC oA pel (SAH).

BC 1 SH

b) Dung
SB L (CHK).

Cé{

CK 1 AB
CK LSA

=CK 1 (SAB)= CK L SB.

Lai c6 CH L SB. Tur d6 suy ra SB_L(CHK).

¢) Dung
HK 1 (SBC).

Cé{

BC L (SAH)= BC L HK
SBL(CHK)= SB L HK
d) Sai

= HK L (SBC).

BC L(SAB).

Gia st BC L(SAB), suy ra CB L AB (mAu thun gia thiét K = B).

Cau 3: Cho hinh chép S.ABCc6 day ABC la tam giac déu canh a. Biét SA =42 va SA vudng goc
v6i mit day. Goi M 14 trung diém ciia BC va H 1a hinh chiéu vuong goc ciia A 1én SM .

Ménh dé Ping | Sai
a) | Puong thing BC vudng goc voi duong thing AH .
b) | Puong thaing AH vudng goc véi mit phang (SBC )
Pudng thang SH 13 hinh chiéu ciia dudng thang SA 1én mit phang
9| (sBc).
A qae 2 N 6a
d) | Do dai doan thang AH bang 'TE
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Léi gidi
| aybing | b)Ping | obing | d)Sai |

S

a) Dung
Puong thang BC vuéng goc véi dwong thang AH .
Goi M 1a trung diém ctia BC va H 1a hinh chiéu vudng goc ciia A 1én SM nén AH 1 SM

BC L AM
Mat khéc: { BC L SA (do SA L (ABC))=>BC L (SAM).
AM, SA < (SAM)
Ma AH = (SAM) nén BC L AH.
b) Dung
Puong thang AH vuéng goc véi mdt phang (SBC )
AH 1 SM
Ta c6: { AH L BC = AH 1 (SBC).
SM, BC =(SBC)
¢) Dung
Puong thang SH 1a hinh chiéu ciia dwong thang SA 1én mdt phang (SBC).
AH 1 (SBC) nén SH 14 hinh chiéu ciia SA 1én (SBC)
d) Sai

D6 dai doan thang AH bang ?—Ell.

Xét tam giac SAM vudng tai A, ta co: ! ! 1 = ! 1 _ 11

AR SAT AM? N > 6
(a2 {aﬁj
2

= AH’ :@:AH: 266 :
11 11
Cau4: Cho tirdién OABC c6 OA,OB,OC d6i mot vudng goc. Ké OH L (ABC) tai H.
Ménh dé Pung | Sai
a) | OAL1LBC,0OBLAC,0OCL AB

b) | Tam giac ABC c6 ba goc nhon.

¢) | H latrong tam cua tam giac ABC.
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d) =

1 R
OH® OA’ OB 0C’

Léi gidi
| a)ybing | b)Ping | ¢)Sai | d)Ping |

A

a) Dung
OA 1 BC,0B L AC,0C 1L AB.

- |OALOB
Ta co:
OA 1 0C

OB LOA
OB 1L0OC

{oc 1LOA

= OA L (OBC)= OA L BC;
= OB 1 (OAC)= OB L AC;

= OC 1 (OAB)=0OC L AB
OC LOB

b) Dung
Tam giac ABC co ba goc nhon.
Ké duong cao OK ctia tam gidc vuéng OBC thi K nam giita B va C.
. |BCLOK
Vi
BC LOA
Do d6 AK la dudng cao cua tam giac ABC, dong thoi K nam gitra B va C
Nén cac goc ZEE' ,ITC\B la goc nhon.
Tuong tu, ké dudng cao OE cua tam giac vuéng OAB thi E nam giira hai diém A;B.
~ |ABLOE
a co:
AB 1 0OC
Do d6 CE 1a dudng cao tam giac ABC , ddng thoi E nidm giita hai diém A va B
Nén cac goc Iﬁ ,@ la géc nhon.
Vay tam giac ABC c6 ba goc déu 1a goc nhon.
c) Sai
H la trong tam cua tam giac ABC.
, {BC 10A
Ta co:

= BC L (OAK)=> BC L AK

= AB 1(OCE)=> AB LCE.

— BC L (OAH)=> BC L AH (1)
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ABL1OC
Tuong ty — AB 1 (OCH)= AB L CH .(2)
AB 1 OH

Tu (1) va (2) suy ra H la tryc tam cua tam giac ABC .
d) Dung
1 1 1 1
= + + .
OH®* 0A®* OB> 0C?

1 1
= +
OK?> OB*> 0C?

1 s 1
OH?’ O0A* OK?

Tam giac OBC vuong tai O c6 duong cao OK nén

3)

Tam giac OAK vudng tai O c6 duong cao OH nén .(4)

1 1 1

Thay (3) vao (4), ta dugc: = + + .
y@)vao(®) OH> O0A’ OB® OC

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 10i tir cau 1 dén cau 6.

Cau 1:

Cau 2:

Cho tir dién ABCD ¢6 AB= AC va DB = DC . Xé4c dinh goc ctia hai duong thang BC, AD.
Loi gidi

Trd loi: 90

D

Goi E latrung diém doan BC.

Vi AABC cantai A c6 AE la duong trung tuyén nén AE L BC. (1)

Tuong tu, ADBC can tai D ¢6 DE 1a duong trung tuyén nén DE 1 BC. (2)

Tu (1) va (2) suyra BC L (ADE), ma AD < (ADE) nén BC L AD.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng va SA L (ABCD). Goi I,],K 1an lugt

1a trung diém cia AB, BC va SB. Xac dinh goc cua hai duong thiang KJ, BD .

Loi giai

Tra loi: 90

Vi SA L (ABCD)
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Nén hinh chiéu ciia SC 1én (ABCD) 1a AC, ma BD 1 AC nén BD 1 SC.
Tir do, ta c6 BD L (SAC).

Ta co IK,IJ lan lugt 1a duong trung binh cta cac tam giac SAB, ABC
Nén IK//SA; IJ//AC .

Suy ra (IJK)//(SAC).

IJK)//(SAC
i d6: (TK)/( ):BDL(I]K),
BD 1 (SAC)
ma K] = (IJK) nén K] L BD.
Cho hinh chép S.ABCDcé day ABCD la hinh vudng. Goi H,K lan lugt 13 trung diém cua

AB,AD . Biét SH L (ABCD) . Goc gifta hai duong thang BK,SC bang bao nhiéu do?

Loi gidi

Tra loi: 90

Xét ABCH, AABK c6 CBH = BAK =90°: BC = AB; BH = AK .

Suy ra ABCH =AABK = B, =C, .

Laic6 B +B, =90° = C, + B, =90° = BK L CH

 BKLCH

Ta co:
BK L SH

Mot ciy dng-ten thang dimg v6i mat dat va duoc budce gidng béi 4 day cap tir mot diém B cach
chan A cia dng-ten 4m . Khoang cach tir 4 dén cac chan budc day giang lan lugt bang 3m, 3

}:BKJ_(SCH):BKJ_SC

m, 3 m, 4 m. Tong chiéu dai day cap dung dé gidng cot ang-ten 1 bao nhidu mét? (khong tinh cac
méi ndi, 1am tron dén hang phan chuc).

Page 16

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tra loi: 20,7
Loi giai
Vi ang-ten thang ding v6i mat dat nén AB vudng goc voi mat dat. Do do, tong chiéu dai ddy cap

dung dé giding cot dng-ten 1a: 3+/3% +4% +/42 +4> ~ 20,7 m.

Cau5: Mot chiéc thang c6 dang hinh thang can cao 6 m, hai chin thang cdch nhau 80 ¢cm, hai ngon
thang cach nhau 60 cm . Thang dugc dua vao bo twdng nhu hinh bén. Tinh gbc tao gitra duong
thang chan tuong va canh cot thang (tinh gan dang theo don vi d6, 1am tron két qua dén hang
don vi).

Tra loi: 89

Goi A, B 14 hai diém tai hai vi tri chan thang va C,D 13 hai diém tai hai vi tri ngon thang, EF 1a
duong chan tuong. Taco EF //AB nén (EF, AC)=(AB,AC)= BAC .

AB-CD _

Ké CH vudng goc voi AB tai H , khi d6 AH = 10( cm)=0,1( m).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tam gidc ACH vudng tai H nén cosCAH =j—2[ = Oél
Vay goc tao giita dudng thing chan tuong va canh cot thang bang 89°.

Cau 6: O cac thanh phd 16n dé giam tinh trang tic nghén giao thong va nhim dam bao an toan thi & cac
ngi tu nguoi ta thudng xay dung cac cau vuot danh cho nguoi di bd. Hoi nhitng phuong tién
tham gia giao théng phai c6 chiéu cao nhu thé nao dé di chuyén an toan bén dudi ciu vuot. Biét
rang duong dan 1én cau dai 12 mét va hop véi mat duong mot goc 30°?

:L,suyra CAH ~89°.
60

Loi giai
Tra loi: 6
Khoéng cach tir mat duong dén cau vuot 1a BH = AB.sin30° = 6 (mét)
Vay nhitng phuong tién tham gia giao thong chiéu cao phai nho hon 6 mét.
PHAN IV. Ty luin
Cau 1:  Cho hinh chép S.ABCD c6 day la hinh vuong canh a, S4 1 (ABCD). Goi M va N lanluot la
hinh chiéu cta diém 4 trén cic dudng thing SB va SD.
a) Chimg minh ring BC L (SAB),CD L (S4D).
b) Chimg minh ring AM L (SBC), AN L(SCD).
¢) Chimg minh ring SC L (AMN) va MN //BD .
d) Goi K 14 giao diém ctia SC véi miat phang (AMN ). Chimg minh rang t&r gidc AMKN c6

hai dudng chéo vudng goc.

a)Do S4 L (ABCD)= SA L BC.

BC 1L AB

Mt khac ABCD 1a hinh vuéng nén BC L AB. Khi do = BC 1 (S4B).
BC 154
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Tuwong tu ching minh trén ta c6: CD L (SAD).
b) Do BC L (SAB)=> BC L AM . Mitkhéc AM L SB=> AM L (SBC)
Tuong ty ta co: AN L (SCD).

{AM L (SBC) {AM 1LSC
) = = SC L (AMN).

AN L (SCD) AN 1 SC

Hai tam giac vuong SAB va SAD bang nhau co cac dudng cao tuong tmg 1a AM va AN nén
CM = DN . Mat khéac tam giac SBD can tai dinh S nén MN //BD .

d) Do ABCD la hinh vuéng nén AC L BD , mit khdc SA L BD = BD 1 (SAC).
Do MN //BD=> MN 1 (SAC)= MN 1 AK .
Cho hinh chop S.4BCc6 S4 L (ABC), cac tam gidc ABC va SBC la cac tam giac nhon. Goi

H va K lan luot 1a tryc tim cia cac tam giac ABC va SBC. Chung minh rang:
a) AH,SK,BC dong quy.

b) SC L (BHK).

¢) HK 1 (SBC).

& Loi giai

BC 1 AM
BC 1S4

Mit khac SK 1. BC = S,K,M thang hang do d6 AH,SK,BC dong quy tai diém M .
b) Do H la tryc tdm tam gidc ABC nén BH 1 AC
Mt khac BH L SA=> BH 1 (SAC)= BH 1 SC.

a)GiésﬁrAHJ_BCtaiM.Tacé:{ = BC 1 (SAM )= BC L SM

Lai co: BK 1. SC = SC L (BHK).
¢)Do SC L (BHK )= SC L HK . Mit khic BC 1 (SAM )= BC L HK .
Do d6 HK 1 (SBC).

Cho hinh chop S.4BCD c6 day la hinh thang vuong tai 4 vaD, AB=2CD va SA vudng goc
v6i day. Goi M 1a trung diém cia AB va H,I,K 1an luot 13 hinh chiéu vudng goc cia A 1én
SM ,SC,SD . Chimng minh rang HK 1 Al .
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Ta c6 hinh choép S.AMCD c6 day 1a hinh vuoéng, S4 1 (AMCD) nén ASAM = ASAD .
Do AH va AK lan luot 1a hai dudng cao ha tir dinh 4 xudng canh huyén cta hai tam giac
vudng nodi trén nén AH = AK , tir 6 suy ra SH = SK = HK//MD (1).

MD 1 AC

Talaico: MD L SA = DM L(SAC)(2)
SANAC = 4

HK 1 (SAC)

= HK 1 Al .
AIC(SAC)

Tu (1) va (2) suy ra: {
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

| CHUONG |

BAI: PHEP CHIEU VUONG GOC - GOC GIUA PUONG THANG VA MAT PHANG
PE TEST SO 01

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi
thi sinh chi chon mot phuong an.

Caul: Cho hinh 1ap phwong ABCD.A'B'C'D’ (tham khdo hinh vé). Hinh chiéu vudng goc ctia diém C’
trén mit phang (ABCD) 1a diém
/1-' .D’
B, o)
A* ——————————————————— D
B C
A. C. B. A. C.D. D. B.
Cau2: Cho hinh chép S.ABCD c6 day 1a hinh vudng, SA vudng gbc v6i mit phiang day (tham khdo
hinh vé). Hinh chiéu vudng goc cua tam gidc ASCD mit phang (ABCD) la
S
B* C
A. AABC B. AACD. C. ABCD. D. AABD.
Cau 3:

Cho hinh 1ap phuong ABCD.A'B'C'D' (tham khao hinh bén). Gia tri sin ctia goc giira duong
thing AC’ va mit phang (ABCD) bang

i 71
A g, YO | AP
3 3 5
C. ﬁ D. ﬂ *B ___________________ B
2 2
A D
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Cau 4:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABC ¢6 SA vudng goc véi mit phang (ABC), SA =2a, tam gidc ABC vudng

cantai B va AB=+2a .(minh hoa nhu hinh v& bén).
S

B
Goc gitra dudng thang SC va mat phiang (ABC) bang
A. 60°. B. 45°. C. 30°. D. 90°.
Cho hinh chép S.ABC c6 SA vudng goc v6i mit phang (ABC), SA =2a, tam gidc ABC vudng
tai B, AB=a, BC =a~/3. Goc giita dudng thing SC va mit phing (ABC) bang
A. 90°. B. 30°. C. 60°. D. 45°.
Cho hinh lang tru ding ABC.A'B'C" ¢6 day ABC la tam giac vuong can tai B c6 4B =a,
AA' = a2 . Goc giita duong thing 4'C v6i mat phing (A4'B'B) béng
A. 60°. B. 30°. C. 45°. D. 90°.
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB = a2 , AD =a, canh bén S4
vudng goc v6i mit phing day va SA=a. S6 do cua goc giita dudong thing SC va mit phang
(S4B) bang
A. 30°. B. 90°. C. 60°. D. 45°.

Cho hinh chép tir gidc déu S.4BCD c6 canh AB =a va SA=2q . Tinh tan cua goc giita duong
thing S4 va mit phing (ABCD) .

5
A. 3. B. V7. C.+f5. D.%.
Cho hinh chép S.ABCD c6 ddy 4BCD la hinh vuong canh a, SD =4 va SD vudng goc voi
mit phang day. Tinh goc giita duong thang S4 va mit phing (SBD).

A. 60°. B. 14°. C. 45°. D. 30°.
Cho hinh 14p phuong ABCD.A'B'C'D' canh a. Goi a la gbc gitta A'C va (ADD'A’). Chon
khing dinh dung trong cc khang dinh sau?

A. o =30°. B. oo =45°. C. tana = !

5

D. tana =

ek
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cau 11: Cho hinh lang try ding ABC.A'B'C' ¢6 day ABC la tam giac vuong tai B cd canh
AB = ﬁ, BC=+/3 va canh A4’ =+/15.Goéc giita duong thing A'C va mit phang (ABC) bang

Ar (rr

-

A. 30°. B. 60°. C. 45°. D. 90°.
Cau 12: Cho hinh chép tir gide déu S.4BCD ¢ tét ca cac canh bang . Goi M 1a trung diém ctia SD .
Tang cla goc giita duong thang BM va mit phang (ABCD) bing

™

A. Q B. ﬁ C. % D. l
2 3 3 3
PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi
sinh chgn ding hoic sai.
CAu1:  Cho hinh chép S-ABCD ¢4 day ABCD 14 hinh thoi tam O . Biét SA=5C vy SB=5D
Ménh dé bung | Sai

a) | Hinh chiéu vuong goc ciia diém S 1én (ABCD) la diém O.

b) | Hinh chiéu vudng goc ciia duong thang SO 1én (ABCD) la diém O.

¢) | Hinh chiéu vuong goc ciia ASAB 1én (ABCD) la AOAB.

d) | Hinh chiéu vudng goc cia ABCD lén (SBD) 1a ASBD.
Cau 2:  Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuéng canh a, canh bén SA vudng goc voi mat

phang ddy va SA = a2
Ménh dé Dung | Sai
a) | AB lahinh chiéu ctia SB trén mit phang (ABCD)

b) | (SB,(ABCD))~ 54,75

¢) | (SC,(ABCD))=45

d) | (SC,(SAB))=60"
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép tam giac déu S.ABC c¢6 canh ddy bang a3 , canh bén bang 2a. Goi M 1a trung
diém cta canh BC . Khi do:
Ménh dé Ping | Sai

a) | SO L(ABC

)
b) | (SA,(ABC))=(54,04)
))=

¢) | (SA,(ABC))=60

d) | (SM,(ABC))=~70,9.

Pai Kim ty thap Giza c6 dang la mot hinh chop tir giac S.ABCD , ¢6 day la hinh vuéng canh dai
230 mét, hinh chiéu cua dinh trén mit phang day tring v6i tim cta hinh vudng day va co chiéu
cao 146 mét. Goi O la chan dudng cao cia Kim tu thap.

a) Canh ctia Kim ty thap tao voi ddy mot goc gan bang 42°. (két qua 1am tron dén hang don vi)
b) Goi 7 1a trung diém canh CD, goc giita SI va mit day ciia Kim tu thap gan bang 52°. (két
qua 1am tron dén hang don vi)

¢) Géc giita duong thang SO va mit phang (SCD) gn bang 48°. (két qua lam tron dén hang
don vi)

d) Tia ning mat troi in bong ctia dinh Kim tyr thap trén mat dét, cach chan kim ty thap 93 mét.
Khi d6, goc giira tia ning va mat dat gan bang 35°. (két qua lam tron dén hang don vi)

PHAN III. Cau tric nghiém tra 1o ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cho hinh chop S.ABCD c¢6 day ABCD lahinh chitnhatcé 4B =a, BC =2a va SA L (ABCD)
, canh S4=a~/15. Géc tao béi dudng thing SC va mit phing (ABCD) bang

Cho hinh 13p phuong ABCD- A'B'C'D’. Tinh goc giita A'C v6i mat phang ( ABCD). (tinh theo
do, lam tron két qua dén hang phan chuc).

Cho hinh chép S.4BCD c¢6 ddy ABCD 13 hinh vudng tim O va cac canh déu bang a . Biét goc
giita duong thang S4 va mit phang (SBD) 1a a°, tim « .

Mot con didu duoc tha voi ddy ciang, tao voi mat dat mot goc 45 . Poan day diéu (tir ddu & mat
dat dén dau & con diéu) dai 10m . Hoi hinh chiéu vudéng goc trén mit dat ctia con diéu cach dau
day diéu trén mat dit bao nhiéu centimét (két qua 1am tron dén chit s6 hang don vi)?
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Caiu 5:

Caiu 6:

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Mot kim tu thap co dang hinh chop tir gidc v6i day 1a hinh vudéng canh 180 , hinh chiéu cua
dinh trén mat dat tring v6i tim ctia hinh vudng day va chiéu cao 1a 100m . Tinh sé do goc giira
canh bén va mat day cua kim ty thap doé (lam tron dén do).

Mot chiée 18u du lich hinh chép c6 day 1a luc gidc déu va
hinh chiéu cua dinh 18u trén mat dét tring voi tim cua luc
giac day, khung 1&u 1am bang tre (nhu hinh). Nguoi ta muén . b
treo 1 day dén trang tri doc theo cot & gitra cua 1éu tir dinh
xudng san. Po dai cua ddy dén can chudn bj 14 bao nhiéu
mét néu biét goc giita cac thanh tre voi mat san 1a 30°; tim
16t san hinh luc giac déu c6 dién tich 18 mét vudng (1am
tron két qua dén hang phan mudi)?

Cho hinh chép tir gidc S.ABCD cb ddy ABCD 1a hinh chir nhat. Biét AB=a, AD=2a,
SA=a\2 va 54 vudng goc voi day. Tinh goc gitra SC va mit phang (SAB).

Cho hinh chép S.4ABCD c6 day la hinh thang vuong tai 4 va B c¢6 AD =2a,CD =a va tam
giac ACD vudng tai C, canh bén S4 = a3 va vudng goc vai day. Tinh goc gitta duong SC
va mit phing (4BCD)

Cho hinh 1ap phuong A4BCD.A'B'C'D' ¢6 canh bang a. Goi M, N 14 hai diém thay d6i lan

2\/§a
3

lugt trén cac canh AB, A'D' sao cho MN = . Tinh géc giita duong thang MN va mat

phéng (A4BCD)
Cho hinh lang try tam gidc déu ABC.A'B'C’ cb tit ca cac canh bang a. Tinh goc giira dudng
thang AB' va mit phang (ABC).

Cho hinh chép S.4BCD déy 13 hinh thoi canh 2a, ABC = 60°,S4 = a+/3 va S4 1 (4ABCD). Tinh

goc gilta SA va mit phang (SBD).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Cau 3:

thi sinh chi chon mgt phuwong an.
Cho hinh 1ap phwong ABCD.A'B'C'D’ (tham khdo hinh vé). Hinh chiéu vudng goc cta diém C’
trén mit phang (ABCD) 1a diém

A. C. B. A. C.D. D. B.

Loi gidi
Do ABCD.A'B'C'D' 14 hinh lap phuong nén C'C L (ABCD)=>C’ la hinh chiéu vudng goc
ctia C trén (ABCD)

Cho hinh chop S.ABCD c6 day 1a hinh vudng, SA vudng goc v6i mat phiang day (tham khdo
hinh vé). Hinh chiéu vudng goc cua tam gidc ASCD mit phang (ABCD) la
S

B* C
A. AABC B. AACD. C. ABCD. D. AABD.
Loi gidi
Taco SA L (ABCD) nén AC, AD lan luot 14 hinh chiéu vuéng goc cia SC,SD trén mat
phing (ABCD).
Do d6 AACD 1a hinh chiéu cia ASCD trén mit phang (ABCD) .

Cho hinh 13p phuong ABCD.A'B'C'D' (tham khao hinh bén). Gia tri sin cua goc gitra duong
thing AC’ va mit phang (4ABCD) bang

B’ Viled

T —
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

INEE B Y6, ¥ p. 2.
- 3 3 2 2

Loi giai
Ta oo (AC',(4BCD))=(4CAC)=CAC =a.
Gia str hinh 18p phuong c6 canh 13 a
cc’ a 3

Trong tam giac A'AC ta co sina = = =—.
AC 2a* +a* 3
Cau4:  Cho hinh chép S.4BC c6 S4 vudng gbc v6i mit phang (ABC), SA =2a, tam gidc ABC vudng

cantai B va AB=+2a .(minh hoa nhu hinh v€ bén).
S

B
Goc gitra dudng thang SC va mat phiang (ABC) bang
A. 60°. B. 45°. C. 30°. D. 90°.

Loi giai

B

{SCm(ABc)={c} S
Ta co: - (SC,(ABC)) = (SC,AC) = SCA.

SA 1 (ABC)

Ma: AC =~/ AB* + BC? =~J2d% +2a* =2a = S4.
Vi ASAC vudng can tai 4 nén ta co SCA = 45°.

Cau5:  Chohinh chop S.4ABC c¢6 S4 vudng goc voi mit phing (ABC), SA =2a ,tam giac ABC vudng
tai B, AB=a, BC = a3 . Goc giita dudng thing SC va mit phing (ABC) bang

A. 90°. B. 30°. C. 60°. D. 45°.
Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6: S4 vudng goc v6i mit phing (ABC)
= A 1a hinh chiéu ciia S 1én mét phang (ABC)
= AC la hinh chiéu cia SC 1én mit phang (ABC)

:m:(m:@

AABC vudng tai B = AC? = AB*> + BC* =a” +3a”> =4a”> = AC =2a
— S4 2 —= "
tanSCA =4 =29 | 5C4=45 = [SC,(4BC)]=45.
AC 2a
Cau 6: Cho hinh lang try ding ABC.A'B'C' c¢6 day ABC la tam giac vudng céan tai B c6 AB=a,
AA' = a2 . Goc giita dudng thang 4'C véi mat phing (A4'B'B) béng

A. 60°. B. 30°. C. 45°. D. 90°.
Loi giai

) {BC 1 4B
a Co.

= BC L (AA'B'B).
BC L A4’

= Géc gitta A'C va mat phang (44'B'B) la CAB.

Taco: AB=vAA? + AB* =a\/3, BC=AB=a

—tancaB=2C - L _ crp-30

AB 3
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Cau 7:

Cau 9:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c¢é6 day ABCD la hinh chit nhat, AB = a2 , AD =a, canh bén S4
vudng goc v6i mit phing day va SA=a. S6 do cua goc giita dudong thing SC va mit phang
(S4B) bang

A. 30°. B. 90°. C. 60°. D. 45°.
Loi giai

B C
C6 CB L (SAB) nén goc giita duong thang SC va mit phang (S4B) bang goc giita duong thing
SC va SB.
C6 SB = ar/3; tan@:%:izfsﬁz:«;o‘i

N

Cho hinh chép tir gidc déu S.4BCD cd canh AB =a va S4 = 2a . Tinh tan cia goc giita dudng
thang S4 va mat phiang (ABCD) .

A 3. B. V7. C. 5. D.ﬁ.

Loi giai

Goéc giita duong thang S4 va mit phang (4BCD) 1a goc S40.

ABA?2 2
Vi 4BCD 1a hinh vuong nén A0 = T\f = %.

a4

Tam giac S40 vudng tai O nén SO =847 - 40* = 5

Ttr do suy ra tan@zj—gzﬁ.

Cho hinh chép S.ABCD c6 ddy 4ABCD la hinh vuong canh a, SD =4 va SD vudng goc voi
mit phang day. Tinh goc giita dudong thang S4 va mit phing (SBD).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. 60°. B. 14°. C. 45°. D. 30°.
Loi giai
Ta co: S4n(SBD)={S}

Lai c6 4O L BD; AO L SD = 40 L (SBD) nén (SA,(SBD))=0SA.

ASDA co: SAZ\/SD2+AD2 :\/a2+a2 :a\/z

AC a2
Hinh vuoéng 4BCD cé: AO:TZT
a2
As40 c6: sinosa=29 -2 _ L 554300,
SA4 a2 2

Cau 10: Cho hinh ldp phwong ABCD.A'B'C'D' canh a. Goi « la goc gitta A'C va (ADD'A’). Chon
khang dinh dung trong cac khang dinh sau?

1
A. a=30°. B. o =45°. C. tana =—. D. tana =—.
Loi giai
A’ B
//‘:;\‘
D Y -
/ | \
/I I \
/ : \

/I ! \

/ ! \\

/ ! \

/ AI \

/ /l_ ______ [N B

/I //// \\
D /// \
a C
CD 1 4D
Ta co = CD 1 (4DD'4A").
CD 1 A4
' N 13 < A N , 5 ’ N '~ CD a 1
Suy ra A'D 1a hinh chiéu vudng goc ciia 4'C 1én (4'D'DA) = tang=——=—==—=.
AD a2 2

Cau 11: Cho hinh lang tru ding ABC.A'B'C' ¢6 day ABC la tam giac vuong tai B ¢ canh
AB =+/2, BC =3 vacanh 44’ =15 . Géc giita duong thing 4'C va mit phing (ABC) bang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A '
A C
B
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
A C

Ta c6: AC 1a hinh chiéu cia 4'C 1én mit phing (A4BC).
Géc giita duong thang 4'C va mit phing (A4BC) 1a goc ACA.

Lai c6 AC =~ AB* + BC* :./(\5)2+(\6)2 -J5.

——  AA" 415
Trong tam giac vudng A'AC c6 tan A'CA=—=—+= \/g )
gHme 8 AC 5

Suy ra A'CA = 60°.
Cau 12: Cho hinh chép tir gidc déu S.ABCD ¢ tét ca cac canh bang . Goi M 1a trung diém cta SD .
Tang ctia goc gitra duong thing BM va mit phang (4BCD) bang

ol
I
W | —

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2
Goi O 14 tim cita hinh vuéng. Ta ¢6 SO L (ABCD) va SO = ,|a* —% =

Goi M 1a trung diém cia OD ta c6 MH //SO nén H 1a hinh chiéu ciia M 1én mit phang
1 a2

(ABCD) vi MH =—S0=""%.
2 4

Do d6 goc giita duong thang BM va mit phang (ABCD) 1a MBH .

a2

Khi d6 ta co tan@zﬁz 4 =—,
BH 3a2 3
4

Vay tang clia goc gitta duong thing BM va mit phang (ABCD) bang %
PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & mdi cau, thi
sinh chgn ding hoic sai.
Cau1:  Cho hinh chop S-ABCD ¢ day ABCD |4 hinh thoi tam O . Biét SA=5C ya SB=5D
M¢nh dé bung | Sai
a) | Hinh chiéu vuong goc ciia diém S 1én (ABCD) la diém O.

b) | Hinh chiéu vudng goc ciia duong thang SO 1én (ABCD) la diém O.

¢) | Hinh chiéu vuong goc ciia ASAB 1én (ABCD) 1a AOAB.

d) | Hinh chiéu vudng goc cia ABCD lén (SBD) 1a ASBD.

Loi gidi

‘ a) DPung ‘ b) Ping ‘ c¢) Dung ‘ d) Sai ‘
g

a) Dung
Hinh chiéu vuéng géc ciia diém S lén (ABCD) la diém O .
Xét ASAC ¢c6 SA=5C nén SO L AC.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét ASBD ¢6 SB=SD nén SO L BD.
SO L AC

Vi <50 L BD = SO L (ABCD) nén hinh chiéu ctia diém S trén (ABCD) 1a diém O.
ACNBD

b) Dung

Hinh chiéu vuéng goc ciia duwong thang SO lén (ABCD) la diém O.

Do SO L (ABCD) tai O, O €(ABCD) nén hinh chiéu cta dudng thang SO trén (ABCD) la

diém O .

¢) Dung

Hinh chiéu vudng goc ciia ASAB lén (ABCD) la AOAB.

Do SO L (ABCD) tai O; A, B thudc (ABCD)

Nén hinh chiéu cia ASAB 1én (ABCD) la AOAB

d) Sai

Hinh chiéu vuéng géc cia ABCD lén (SBD) la ASBD.

CO LSO
COL1BD

Ma O eBD: B,D thudc (ABCD)

= CO L(SBD) tai O.

= Hinh chiéu vudéng goc cia ABCD 1én (SBD) 1a doan thang BD.
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén SA vudng goc voi mat

phang day va SA = a2 .
Ménh dé Pung | Sai

a) | AB lahinh chiéu ctia SB trén mit phang (ABCD)

b) | (SB,(ABCD))= 54,75

¢) | (SC,(ABCD))=45

d) | (SC,(SAB))=60".

Léi gidi
| a)ybing | b)Ping | obing | d)Sai |

S
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
a) Dung
AB la hinh chiéu ciia SB trén mdt phang (ABCD).
Ta c6: SA L(ABCD)=> AB la hinh chiéu ctia SB trén mt phang (ABCD).
b) Dung
(SB,(ABCD)) ~ 54,75

Viviy (SB,(ABCD))=(SB, AB) = SBA.

Tam giac SAB vudng tai A co: tanSBA = i;; & =\2= SBA ~ 54,74
a

Viy (SB,(ABCD))=SBA~54,75".
¢) Dung
(sC,(ABCD))=
Tacé AC 14 hinh chiéu ctia SC trén mat phing (ABCD)

Neén (SC,(ABCD))=(SC, AC)=5CA =45 (do ASAC vudng cin c6 SA= AC =av2).
d) Sai
(SC,(SAB))=60'.

BC 1 AB
Ta co: = BC L (SAB).
{BC 1SA (SA 1 (SAB))

Suy ra SB 14 hinh chiéu cta SC trén mit phang (SAB ) .

Do viy (SC,(SAB))=(SC,5B)=CSB.

Tam giac SAB vudng tai A co: SB = m =a3.

Tam giac SBC vudng tai B c6: tan(ﬁ = g—g -1 :g = C/SE =30

a3
Vay (SC,(SAB))=CSB=30"

Cho hinh chép tam giac déu S.ABC c6 canh day bang a3 , canh bén bang 2a. Goi M 1a trung
diém cua canh BC . Khi do:

Ménh dé Ping | Sai

a) | SO L(ABC)

b) | (SA,(ABC))=(SA,04)
¢) | (SA,(ABC))=60

o | (5M.(45C)) =709

Loi gidgi
| a)bing | b)Ping | Sai | d)Sai |
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a) bung
SO L(ABC)
Goi O 1a tam duodng tron ngoai tiép tam giac déu ABC(O thudc AM).
Vi S.ABC 1a hinh chép tam giac déu nén SO L (ABC) .
b) Duing
(SA,(ABC))=(5A4,04)
Ta c6 OA 1a hinh chiéu ciia SA trén mit phang (ABC ) .

Suy ra (SA,(ABC))=(SA,04)=SA0.
c) Sai
(54,(ABC)) =60

Ta co: OA=2AM =g.a\/§-\/§ =a.
3 3 2
Xét tam gidec SOA vuong tai O: SO =SA* ~ AO* =/(2a) —a* =a\3
— 1 ==
Trong tam giac SOA vuodng tai O c6: cosSAO :2i:5: SAO =60 .
a

Vay (SA,(ABC))=5A0=60".
d) Sai
(SM,(ABC))~70,9".
Ta c6: OM 14 hinh chiéu cia SM trén (ABC )
Neén (SM, (ABC)) =(SM,OM ) =SMO.

Ta co:

1 1 a3\3 _a

OM=—AM=—-
3 32 2

SO=VSA*-0A® =\/(2a) ~a* =a\f3.

Tam giac SMO vudng tai O cé:
SO a3

tan SMO =23 =SMO~73,9".

[N
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vay (SM,(ABC))=5MO~ 73,9’
Pai Kim tu thap Giza c6 dang 1a mot hinh chop tir giac S.ABCD , c¢6 day la hinh vuéng canh dai
230 mét, hinh chiéu cua dinh trén mit phang day trung véi tAm cta hinh vudng day va co chiéu
cao 146 mét. Goi O la chan dudng cao cia Kim ty thap.

a) Canh cua Kim ty thap tao voi ddy mot goc gan bang 42°. (két qua 1am tron dén hang don vi)
b) Goi 7 1a trung diém canh CD, gbc gitta SI va mit day cua Kim tu thap gan bang 52°. (két
qué lam tron dén hang don vi)

¢) Goc giita duong thang SO va mit phang (SCD) gan bang 48°. (két qua lam tron dén hang
don vi)

d) Tia nang mit troi in bong cua dinh Kim tu thap trén mat dat, cach chan kim ty thap 93 mét.
Khi dé, goc giita tia ndng va mat dat gan bang 35°. (két qua 1am tron dén hang don vi)

Loi gidi

‘ a) Ding ‘ b) Diing ‘ ¢) Pung ‘ d) Sai ‘

a) Dung

Ta c6 SO L (ABCD) nén goc gitta SA va (ABCD) 1a S40.

AO=£=115\/5. Suy ra tan.S{A\O:&: 146 — SAO ~42°.
2 A0 1152

b) DPung

Tac6 SO L (ABCD) nén goc gitta SI va (ABCD) 1a SIO .

Ta co tanglb:&:mzs/']szT.
10 115

¢) bing
Goi / latrung diém CD.Ké OH L SI,H e SI thi OH L (SCD).

Suy ra goc gitta SO va (SCD) 1a OSI .
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta co: tan5\SI=g=£:>5\SIz38°.

SO 6
d) Sai
Goi S’ lavi tri bong ctia dinh S trén mat dat, I 1a trung diém CD.
Ta c6 SO L (ABCD) nén goc giita S'S va (ABCD) 1a SSO.
Tacd S'O=ST+10=93+115=208 mét

Taco tani?'\Oz 50 :%359’\0%350.

!

PHAN III. Cau tric nghiém tra 16i ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.
Cho hinh ch6p S.ABCD ¢6 déy ABCD 1a hinh chitnhatcé AB=a, BC =2a va SA L (ABCD)

Cau 1:

Cau 2:

, canh A4 =av/15 . Géc tao béi duong thang SC va mat phang (ABCD) bang

Loi giai

Tra loi: 60

Vi S4 1 (ABCD) nén AC 1a hinh chiéu vudng goc ctia SC trén mit phing (ABCD).

Do d6 goc tao boi dudng thang SC va mit phang (ABCD) la gée SCA.

Tam gidc ABC, c6 AC =~ AB’ + BC”’ =a5.

Tam giac SAC, c6 tan@:j—é:ﬁ:@:60°.

Cho hinh lap phuong ABCD-A'B'C'D’. Tinh géc giita A'C véi miat phang (ABCD). (tinh theo

dé, lam tron két qua dén hang phan chuc).

Loi gidi
Tra loi: 35,3
!
4 D’
Y,
Vi
B" MY !
L | C
¢ b
' .
oY N
N
! \
1 \ s
' v .
1 ' ~
1 \ “e
--‘:_"J """""""" .D
B C

Taco: AA' L(ABCD) nén AC la hinh chiéu cia A'C trén (ABCD).

Swu tam va bién soan
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Suy ra (A'C,(ABCD))=(A'C, AC) = A'CA.

Gia str canh hinh 1ap phuong 1a a thi AA'=a, AC=a/2 .
Tam giac AA'C vuodng tai A co:

tanA'CA=24 =g:> A'CA~35,26..

AC 42
Vay (A'C,(ABCD))= A'CA ~35,3
Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh vudng tim O va cac canh déu bang « . Biét goc
gitra duong théng SA va mat phéng (SBD) 1a ¢’ , tim « .

Loi gidi

Tra loi: 45

Tacé: SO L AC; SO L BD nén SO 1 (ABCD).Vi AO L (SBD) nén SO 14 hinh chiéu vudng
goc ciia SA trén mat phing (SBD), do d6 goc giita dudng thing S4 va mit phang (SBD) bang
goc gitra hai duong thang S4 va SO . Ma (S4,S0) = ASO nén goc gitra duong thang S4 va
mit phang (SBD) bang goc ASO . Xét tam gidc SAC c6 S4* +SC? = AC? va SA=SC nén
tam giac SAC vudng can tai S, suy ra ASO = 45", Vay goc gitta duong thing S4 va mit
phang (SBD) bang 45" .
Mot con diéu duoc tha véi day cang, tao vdi mat dat mot gbéc 45" . Doan day diéu (tur dau & mat
dat dén dau ¢ con diéu) dai 10m . Hoi hinh chiéu vudng goc trén mat dat ciia con diéu cach dau
day diéu trén mat dit bao nhiéu centimét (két qua 1am tron dén chit s6 hang don vi)?

Loi giai
Tra loi: 707
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Cau 5:

Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi A 1avi tri con diéu, B 14 vi tri dAu day diéu trén mat dit, A 1a hinh chiéu vuong goc cua
A trén mat dat. Tam giac 4ABH vuédng tai H , gbc ABH bang 60" va AB=10m =1000cm.
Tacd: AH = AB-sin45 = 707(cm).

Mot kim tu thap c6 dang hinh chop tir gide v6i day 1a hinh vudéng canh 180m , hinh chiéu cia
dinh trén mat dat trang voi tAm ctia hinh vudéng day va chiéu cao 1a 100m . Tinh sé do goc giita
canh bén va mat day cta kim ty thap d6 (1am tron dén do).

Tra loi: 38

Xét hinh chop tir gidc S.ABCD c¢6 chiéu cao 100m va canh hinh vudéng day 180m .
Goi O la tam hinh vuéng ABCD thi SO L (ABCD)=> SO L 4B.

Cé AO 14 hinh chiéu vudng géc cta S4 trén mit phing (ABCD)
Suy ra (m) =S40

tan 540 = 22 - 190 :ﬂ:(m):s%zsso
04 V209

180—
2

Vay gbc gitra canh bén va mat day ctua kim tu thap 1a 38° .\

Mot chiée 18u du lich hinh chép c6 day 1a luc giac déu va hinh chiéu cua dinh 18u trén mat dat
trung voi tim cua luc gidc day, khung 1éu 1am bang tre (nhu hinh). Ngudi ta mudn treo 1 day dén
trang tri doc theo cot & giita ciia 1éu tir dinh xubng san. P dai cia day dén can chuén bi 1a bao
nhiéu mét néu biét goc gitra cac thanh tre véi mat san 13 30°; tAm 16t san hinh luc giac déu cé
dién tich 18 mét vudng (1am tron két qua dén hang phan mudi)?
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tra loi: 1,5

Goi O la tam hinh luc gidc ABCDEF thi SO L (ABCDEF)= SO L OB.
C6 OB 1 hinh chiéu vudng géc cua SB trén mat phang (ABCDEF)

Suy ra (me\EF)) = SBO =30°.

Tir gia thiét, ta ¢ S peppr =18=>S,,, =3; S, = OB’ g —3=0B=243
Tam gidc SOB vuong tai O, co:

tan SBO = % — SO = OB tan SBO = 24/3.tan30° ~ 1, 5m

PHAN IV. Ty luin
Caul: Cho hinh chép tir giac S.ABCD c6 ddy ABCD la hinh chit nhat. Biét AB=a, AD=2a,
SA=a~2 va 54 vudng goc voi day. Tinh goc gitra SC va mat phang (SAB).
Loi giai
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Taco S4 L (ABCD) suyra SA L BC.
Ma ABCD la hinh vuéng nén BC L AB.
Do d6 BC L (SAB) nén (SC,(SAB))=CSB.

Tam giac SAB vudng tai 4 nén SB=+/SA* + AB* = a3 .
Tam gidc SBC vudng tai B nén tan CSB = BC_ 24 2 & — CSB = arctan%.

SB a3 3

Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4 va B ¢6 AD =2a,CD =a va tam
giac ACD vudng tai C, canh bén S4 = a3 va vuong goc voi day. Tinh goc gitra duong SC
va mit phing (ABCD)

Loi giai
s

B
Taco SA L (ABCD) nén AC 1a hinh chiéu cua SC 1én mit phang (4BCD).
Do d6 géc gitta duong SC va mit phing (ABCD) 1a goc SCA.

Tam gidc ACD vuong tai C néntacd AC = \/AD2 —CD? = \/4a2 —a* =a\3

Tam gidc SAC vudng can tai 4 nén SCA = 45°.

Vay goc gilta duong SC va mit phang (ABCD) bang 45°.

Cho hinh 1ap phwong ABCD.A'B'C'D' ¢6 canh bang a. Goi M , N 1a hai diém thay dbi 1an

luot trén cac canh AB, A'D' sao cho MN = Z\fa . Tinh goc giira dudong thaing MN va mit
phing (ABCD)
Loi giai
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Cau 4:

Ciu 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Al N D'
:
B’ 1 ; c (ol
| A
| RS
| L
| 1
AJ', I
Vb - -;,-_-H-* ----#D
{Lm’,_«”—‘
B C

Goi H 1a hinh chiéu vudng géc ctia N 1én canh 4D .
Khi d6 tac6 NH L (ABCD) = (MN,(ABCD))= NMH .
NH =DD'=a.
ANMH vudng tai H:sin]VAlTJ:ﬂ: a =£.
NM  23a 2
3

Viy (MN,(ABCD))= NMH = 60° .
Cho hinh ling try tam giac déu ABC.A'B'C' ¢6 tit ca cic canh bang 4. Tinh goc giita duong
thang AB' va mit phing (ABC).

Loi gii
A c’
/:/
f’////
- B -
MK~ -
G

AL - =N\ - A---=-dc

B

Tinh goc giita dudng thang AB' va mit phing (A4BC).

Tac6 ABC.A'B'C' 1a lang try tam gidc déu = BB’ L (ABC), AB'n(ABC)=4

= (4B',(ABC))=B'4B.

Tam giac B'AB vudng cén tai B nén BAB = 45°.

Vay (4B',(4BC))=45°.

Cho hinh chép S.4BCD day 13 hinh thoi canh 2a, ABC = 60°,54 = a+/3 va SA L (ABCD). Tinh
goc gilta SA va mit phang (SBD).

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi O=AC N BD, H 14 hinh chiéu ciia 4 trén SO .

AABC déu :AO:%AC:a.

Tacd BD L AO,BD 1 SA=> BD 1 (SAO)= BD L AH .Ma SO L AH = AH 1 (SBD)
= (84,(SBD))=(S4,5H) = ASH = 4S0.

— 84 a3

Khi do: tanASO:E: — 3 = 450 = 60°.

a
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: PHEP CHIEU VUONG GOC - GOC GIUA PUONG THANG VA MAT PHANG

PE TEST SO 02

PHAN I. Cau tric nghi¢m nhiéu phwong an lya chon. Thi sinh tra 10i tir cdu 1 dén cau 12. Mdi cau hoi

Cau 1:

Cau 2:

Cau 3:

thi sinh chi chon m¢t phuong an.

Cho hinh chép S.ABC ¢6 SA vudng goc voi mit phang (ABC), (tham 3§

khdo hinh vé). Hinh chiéu vudng goc ciia dudng thang SB trén mit phang
(ABC) 1a duong thang

A. BC B. AB.
C. AC. D. SA. B

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢c6 AB=AD =2 va AA'= 232 (tham khao hinh bén).
Géc giita duong thing CA' va mit phing (ABCD) bing

A. 30°. B. 45°. C. 60°. D. 90".

Cho hinh chép S.4BC c6 SA vudng goc voi mit phing (ABC), SA=+2a, tam giac ABC

vudng can tai B va AC = 2a (minh hoa nhu hinh bén). Géc giita duong thang SB va mit phing
(ABC) bing

A. 30°. B. 45°. D. 90°.
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Cau 4:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABC va c6 day ABC la tam giac vuong tai B, AB =a,BC =3a; SA vudng
goc voi miat phang day va S4 = V304 . Goc giita duong thang SC va mit day bang

S
A C
B

A. 45°. B. 90°. C. 60°. D. 30°.

\ , Y R A ., A 361\/5
Cho hinh chép S.ABCD c6 day 1a hinh thoi tam O tam gidc ABD déu canh a2 ; SA = 5
va vudng gbc véi mit phing day. Goc gitta duong thing SO va mit phang (ABCD) bang:
A. 60°. B. 45°. C. 30°. D. 90°.
Cho hinh chép S.4BCD ¢6 ddy 4BCD 14 hinh vudéng canh a , hinh chiéu vudng goc cua s

a\3

1én mit day 1a trung diém A2 cua canh AD,SM = - Goi N 1a trung diém ctia canh BC . Tinh

sin clia goc gitra SN va mat phang (SBM).
2 3 3
A, ——. B. —. C. —. D.
35 35 2

Cho hinh chop S.4BCco didy ABC 1a tam giac vudng tai 4. Tam gidc SBC 14 tam gidc déu va
nam trong mat phang vudng goc véi day. S6 do clia goc gitta duong thang sS4 va (4ABC )béng

| =

A. 45°, B. 60°. C. 30, D. 75°.

Cho hinh chép S.ABCD c6 day la hinh vudng canh a3 , SA vudng goc v6i mit phang dat va
SA = a2 . Goc giita dudng thing SC va mit phing (ABCD) béng

A. 45°. B. 30°. C. 60°. D. 90°.

Cho hinh chép S.ABCD goi M 1a trung diém canh AB . Biét day 1a hinh vudng canh bang «,
SM 1 (ABCD), tam gi4c SAB déu (minh hoa nhu hinh v&).

N

&
Ki hiéu ¢ goc gitta SDva (ABCD), khi d6 tan¢ bang

NE Ji5 Ji5

A, —. B. —. C.—. D.
5 5 3

w|&
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 10: Cho khbi liang try dimg ABC.A'B'C' ¢6 BB=a, ddy ABC 1a tam giic vudng cén tai B va
AC = a3 . Géc giita C'4 va mp (ABC) bang
A. 60°. B. 90°. C. 45°. D. 30°.

Cau 11: Cho hinh ling try dimg ABC.A'B'C’ biét tam giac ABC vudng tai B, 4 cr
AB=a, BC=a\2,44 = % . Goi I 1a trung diém cua A'B'. Tinh

goc giita dudng thang CI va mit phang (A4BC).

A. 30°. B. 45°.

C. 60°. D. 90°. B

Cau 12: Cho hinh chop S.ABCD c6 (SAB)L(ABCD), ¢6 day ABCD la hinh vudng, tam gidc S4B

vuong tai S, SA=a,5SB =a\3. Gia tri tan cta goc gitra duong thang SC va mat phang

(4BCD) 1a
A.g. B.?. C.1£71. D. 3.

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & mdi ciu, thi
sinh chgn ding hoic sai.

Cau 1:  Cho khdi chop S.ABC ¢6 S4 L (ABC), tam giac ABC vudngtai B, AC=2a, BC=a.
a) Hinh chiéu vudng goc ciia diém S 1én mét phing (4BC) 1a C.
b) Hinh chiéu vudng géc cta diém A4 1én mt phang (SBC) 1a B.
¢) Hinh chiéu vuéng goc cia ASBC 1én mit phang (ABC) la A4BC.

2

d) Hinh chiéu vudng géc cia ASBC 1én mit phiang (ABC) c6 dién tich bang %.

Cau 2:  Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat, AB=a, AD = a3 . S4 vudng goc
v6i (ABCD) va SA=a/3.Goi O la tam ctia hinh chit nhat ABCD (tham khao hinh v@).

a) Goc giita dudng thang SO va mit phang (ABCD) la goc SOA .
b) Géc giita duong thing SD va mit phang (ABCD) bang 45°.
¢) Goc giita duong thang SB va mit phang (SAD) bang 60°.

d) Goi « 1a goc gitta duong thang SC va mit phang (SAB). Taco tana = ?
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 vudng gdoc voi mat
phang day va S4 = a~/2 nhu hinh v&.

s

B =G
a) Goc giira duong thang SA va mit phang (4BCD) bang 90°.
b) Goc giira duong thang SB va mit phing (ABCD) bang 30°.
¢) Goc giita duong thang SC va mit phang (4BCD) bang 45°.
d) Goc giita duong thang SC va mit phang (SAB) bang 30°.

Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh a, canh bén SA vudng goc véi day
vd SA=a.Goi E, F lan lugt 1a hinh chiéu cia A 1én SB, SD. Khi dé:

Ménh dé Ping | Sai

a) | Goc gilra duong thang AE va mit phang (SBC ) bang 90°.

(
(
(
(

d) | Goc gitra duong thang SC va mit phang ( AEF ) bang 30°.

b) | Goc gitra duong thaing AF va mit phang SCD) bang 60°.

¢) | Goc gilta duong thang SA va mat phang (SBC ) bang 45°.

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Mot hop phan khong bui co dang hinh hop chir nhat, chiéu cao hop phan bang 8,2cm va day cua
1n6 c6 hai kich thudc 1a 8,5¢m;10,5cm (xem hinh vé sau). Tim goc phang nhi dién [A, B'D’, A']

(tinh theo d3, lam tron két qua dén hang phan chuc).

A B
D i C
= Al
T Toom
D' 10,5 cm (o4

Cho hinh chép déu S.ABCD c6 day tim O canh a va canh bén 1a a+/7 . Tinh goc gitra canh bén
SB va mit phang day? (tinh theo dp, lam tron két qua dén hang phan chuc).
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Cau 3:

Cau 4:

Cau 5:

Ciu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat, canh bén S4 vudng goc v6i mit phang
day. Cho biét SA=3, AB=2, AD =3. Goi a la goc giita S4 va (SBD), tinh sina (lam tron
két qua dén hang phan tram).
Cho hinh chop S-ABCD ¢4 54 1 (4BCD), SA=a  ABCD |3 hinh thoi, ABC =60° AB=2a
Goc gitra duong thang S4 va mit phing (SCD) bang bao nhiéu d6?
Trong mdt khoang thoi gian dau ké tir khi cit canh, may bay bay theo mot dudng thing. Goc cat
canh ctia né 13 goc giira dudng thang d6 va mit phang ndm ngang noi cat canh. May bay cat canh
va bay thang vé6i van tbc 210km / h véi goc cat canh 12°. Sau 2 phut ké tir khi ct canh, do cao
ciia may bay so v6i mit dat (phing, nim ngang) 12 bao nhiéu mét? (két qud lam tron dén hang
don vi).
Mot cay cot co cao 2,2 m & san truong dugc xdy theo phuong thing ding so véi mit san, ngudi
ta dung mot soi day cot tir dinh ctia cot ¢ dén mot diém dudi san va chiéu dai cua day 1a 3m.
Gia st day duoc kéo thing va khong co dan, khi d6 sé do goc (tinh theo don vi do) tao boi soi
day va mat san 1a bao nhiéu? (Lam tron két qua dén hang don vi).

c

2,2m

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cho hinh chép S.4BC c6 day la tam gidc vudng tai C, goi M la trung diém AB. Biét
SM L (ABC) va tam gidc SAB déu. Tinh géc giita SC va (ABC)

Cho hinh chép S.4BCD c¢6 day ABCD 1a hinh vudng canh 2a, S4 vudng goc véi mit phang
déy va SA=2a. Tinh goc giita dudng thang SD va mit phang (SAC)

Cho hinh lang try dimg ABC.A'B'C' c6 day la tam giac vuong tai 4, AB=a, AC =a~3 va
AA' =2a. Tinh goc giita dudng thang BC' va mit phang (A'B'C’)

Cho hinh chép S.ABCD ¢6 déy 12 hinh thoi canh 2a, ABC =60°, SA = a~/3 va SA 1 (ABCD)
. Tinh géc gitta S4 va mit phing (SBD).

Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh a; S4 = a2 va S4 vuong goc voi
mit day (ABCD).Goi M ; N lan luot 1a hinh chiéu vudng géc ctia dinh A 1én c4c canh SB

va SD. Tinh géc giita duong thing SB va mit phang (AMN)
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
HUONG DAN GIAI CHI TIET

PHAN L. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 101 tir cdu 1 dén cau 12. Mi cau hoi
thi sinh chi chon m¢t phuong an.

Cau1:  Cho hinh chép S.ABC ¢6 SA vudng goc v6i mit phing (ABC), (tham khéo hinh vé). Hinh

chiéu vudng goc ciia dudng thang SB trén mit phang (ABC ) 1a duong thang
s

A. BC

I

. AB. C. AC. D. SA.
Loi gidi
Tac6 SBN(ABC)=B

Va SA L (ABC)= A la hinh chiéu vudng goc cia S trén (ABC)

Do d6 AB 14 hinh chiéu vudng géc ctia SB 1én mp (ABC )

Cau 2: Cho hinh hgp chit nhdt ABCD.A'B'C'D' c6 AB=AD =2 va AA'= 2\2 (tham khdo hinh bén).
Goc gitra duong thang CA' va mit phang (ABCD) bang

A, o

:
%
Y
Ay Hglts
& %
B l [
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Goéc can tim 14 A'CA = « . Vi déy 1a hinh vudng nén AC = ABV2 =22 va

!

tana=—A:1:>a=45°.
AC

Chu3: Cho hinh chép S.4BC c6 SA vudng gbc véi mit phang (ABC), SA= J2a, tam giac ABC

vudng can tai B va AC =2a (minh hoa nhu hinh bén). Goc giita duong thang SB va mit phang
(ABC) bang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi

Taco: SBN(ABC)=B; SAL(ABC) tai 4.
= Hinh chiéu vuéng goc ciia SB 1én mit phing (ABC) 1a 4B.
= Goéc gitra duong thang SB va mit phang (ABC) 1a a = SBA .

A
Do tam gidc ABC vudngcantai B va AC =2a nén AB = AC =2a=54.

2

Suy ra tam gidc S4B vuong can tai 4.
Do d6: o = SBA = 45°.
Vay goc gitta duong thing SB va mit phang (ABC) bang 45°.
Cho hinh chép S.ABC va c6 day ABC la tam giac vuong tai B, AB =a,BC =3a; SA vudng
gdc voi mit phiang day va SA = V304 . Goc giita duong thang SC va mat ddy bang
S

A. 45°. B. 90°. C. 60°. D. 30°.
Loi giai

Do AC la hinh chiéu vudng goc ciia SC trén mit phing (ABC) nén (SC,(ABC))=SCA
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Caiu 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta co: AC = AB% + BC? = a/10

Khi 46 tan sC4 = 54— @930 =3 =5C4=60".
AC  a+10
N , , , N1 A ., A 3(1\/5
Cho hinh chép S.ABCD c6 day 1a hinh thoi tam O ; tam giac ABD déu canh a\/z ;0 SA = 5
va vudng goc véi mit phiang day. Goc gitta duong thing SO va mat phang (ABCD) bang:
A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai

a6

Do tam gidc ABD déu canh a2 nén AO = a+/2.sin60° = -
Do S4 L (ABCD) nén AO la hinh chiéu cia SO 1én mit phang (ABCD)

= (m) = (m) = SOA (do tam gidc SAO vudng tai A)

Ma tan S04 == =3 = (S0:(4BCD)) = S04 = 60°.

Cho hinh chép S.4BCD c6 ddy 4BCD 13 hinh vudng canh a, hinh chiéu vuéng goc cia S

. av'3 .
1én mat day 1a trung diém A cua canh AD,SM = T\/— .Goi N latrung diém cua canh BC . Tinh

sin clia goc gitra SN va mit phang (SBM).
A B. — ¥ D
L 2o \/g . . 35 . . 2 . .

N | =
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Cau 7:

Cau 8:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

NP 1. MB __ —
Ké NP L MB. Ta co: = NP L (SBM) = (SN,(SBM)) — NSP
NP 1. SM
o 2 2 2 J7
Xét tam gidc vudng SNM ,taco: SN* =SM* + MN° = SN = TG
. 1 1 1 1
Xét tam giac vudng NBM ,tacod : > = s+—5=>NP=—=a
NP*  MN?® NB J5

Xett i4c vud t S . sin NSP NP_1 2 2
¢t tam giac vuong SNP,ta co : = = =
S TR NS 57 35

Cho hinh chép S.4BCco ddy ABC 1a tam giac vudng tai 4. Tam gidc SBC 1a tam gidc déu va
nam trong mat phang vudng goc véi day. S6 do clia goc gitta duong thang sS4 va (4ABC )béng

A. 45, B. 60°. C. 30°. D. 75°.
Loi giai

s

A
Goi H la trung diém cua BC, (SBC) la tam giac déu va nam trong mit phang vudng goc véi
day néntaco SH L (ABC).
Khi d6 ta c6 hinh chiéu vudng goc cua sS4 1én (ABC) la AH . Suy ra gbc gilta S4 va (ABC)

bang goc gitta SA4 va AH bang goc SAH .

3 .
Ta co: AH = %BC, SH = BC%. Do @6 trong tam gidc SAH ta co tan SHA = % =3.
Vay gbc SAH = 60°.
Cho hinh chép S.ABCD c6 déy 1a hinh vuéng canh a3, 54 vudng goc v6i mit phang dit va
SA=a~2 . Goc giita duong thing SC va mat phing (ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.
Loi gii
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Cau 9:

Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

$4 L (4BCD)= (SC;(4BCD)) = SCA

AC = AB? = BC* =~34* + 3d* = a6
SA L(ABCD)=> SA L AC
ASAC vudng tai A => tan SCA = = a3 _ 1 5Ga-30"

AC a6 B

Cho hinh chép S.4ABCD goi M la trung diém canh 4B . Biét day 1a hinh vudéng canh bang a,
SM 1 (ABCD), tam gidc SAB déu (minh hoa nhu hinh v&).

N

B o
Ki hiéu ¢ goc gitta SDva (ABCD), khi d6 tan¢ bang

V3 J15 J15

A2 B. - c. =, D.
5 5 3
Loi giai

w|&

a\3

Vi tam gidc SAB déunén M la trung diém ctua AB va SM = -

Tacé ¢ = (m)) = (SD,DM ) = SDM , MD = AM” + AD” = ag

a3
Mat khac, tanST)Z\\/I=SM= 2 =\/E.
MD a5 5
2

Cho khdi lang try dimg ABC.A'B'C' ¢6 B'B=a, ddy ABC la tam giic vudng can tai B va
AC = a3 . Géc giita C'4 vamp (ABC) bing

A. 60°. B. 90°. C. 45°. D. 30°.
Loi giai
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Cau 11:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ Fos

.
y
y
’
4 .
/
.
.,
.
.

Tacé BB=a= CC'=a vaAC = a3

Goc gitta C'A va mp (ABC)béng goc duong thang C'A va CA bang goc C'AC

. ' /\
ancic=CCo @ _ VB3 cric 300,
AC a3 3
Cho hinh ling try ding ABC.A'B'C' biét tam giac ABC vudng tai B,

3

AB=a, BC =aJ2,44 = aT . Goi I 1a trung diém ctia A'B’. Tinh goc giita duong thang CI

va mit phing (A4BC).

A’ '

BV

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

A’ c’

B

Goi « la géc giita dudng thang CI va mit phing (4BC)
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Cau 12:

CHUYEN PE VII — TOAN — 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi H 1a hinh chiéu cta / trén mit phang (ABC), suy ra H 1a trung diém cta AB.
Khi d6 a =(CH,CI)=ICH .
Xét tam gidac THC vuong tai H , c6:

2
2
H=44="3 cr- BH2+BC2=\/(%j +(av2) =37a

2
V3
H 59 1 . .
tan [CH = ——= =—. Vay a=(CH,CI)=ICH =30°.
an CH éa \/5 ay ( )
2

Cho hinh chop S.4ABCD ¢6 (SAB) L (ABCD), ¢6 day ABCD la hinh vudng, tam giac S4B

vuong tai S, SA=a,5SB =a\3. Gia tri tan cta goc gitra duong thang SC va mat phang
(ABCD) la
V21

A, —.
7

Ké SH 1 AB tai H,suyra SH L(ABCD).

Khi d6 (SC,(4BCD))=(SC,HC)=SCH .

2 2
Tacé AB=~SA2 + SB: =2a; HB=°2_ -3¢ _3 .
BA 2a 2
5 SA.SB B a.a\/g B a\/g

HC =\ HB> +BC?* ==qa; SH =
2 AB 2a 2

Viay tanS/C?I=£=a\/gzs—a=\/g

HC 2 2 5°

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi cau, thi

Cau 1:

sinh chon ding hoac sai.

Cho khdi chép S.ABC ¢6 SA L (ABC), tam gidc ABC vudngtai B, AC=2a, BC=a.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
a) Hinh chiéu vudng goc ciia diém S 1én mit phang (4BC) 1a C.
b) Hinh chiéu vudng géc clia diém A4 1én mit phing (SBC) 1a B.

¢) Hinh chiéu vudng goéc cia ASBC 1én mit phing (ABC) la AABC.

2

d) Hinh chiéu vudng géc cia ASBC 1én mit phing (A4BC) c6 dién tich bing %.

Loi giai

‘ a) Sai ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
s

N

a) Sai

Do SA vuéng géc v6i mit ddy nén hinh chiéu vudng goc ciia S 1én mat phang (ABC) 1a A4
suy ra ménh deé sai.

b) Sai

SA L BC
{ = BC L (S4B).

Vi AB 1 BC
Trong (SAB) ké AH L SB (H € SB).

Vi BC 1(8S4B)= BC L AH .

Nén AH L (SBC),hay H lahinh chiéu ciia 4 1én (SBC) suy ra ménh d¢ sai.

c¢) bing

Do SA4 vudng géc v6i miit ddy nén hinh chiéu vudng géc ciia ASBC 1én mit phing (ABC) 1a
AABC suy ra ménh d¢ dung.

d) Sai

Tam gidc ABC vudng & B = AB =+ AC* - BC? =a/3

] 1 a3

=8 5= EAB.BC = Ea 3a= suy ra ménh dé sai.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 2: Cho hinh chép S.ABCD c6 day ABCD 1la hinh chit nhat, AB=a, AD = a3 . S4 vuodng goc
voi (ABCD) va SA=av3. Goi O la tam cuda hinh chit nhat ABCD (tham khéo hinh v¢).

a) Goc gitta duong thing SO va mit phing (4BCD) 1a goc SOA .
b) Géc gitta duong thang SD va mit phang (ABCD) bang 45°.
¢) Géc gitta duong thing SB va mit phing (SAD) bang 60°.

d) Goi o 1a géc gitra duong thing SC va mat phang (S4B). Taco tana = g

Loi giai

‘ a) Pung ‘ b) Ping ‘ ¢) Sai ‘ d) bung

a) Dung

Taco SA L (ABCD) nén goc giita SO va (ABCD) 1a SOA.
b) Piling

Taco SA L (ABCD) nén goc gita SD va (ABCD) 1a SDA.
Tam gidc SAD vudng can tai 4 nén SDA = 45°.

Vay goc gitta SD va (4ABCD) bing 45°.

¢) Sai

Taco AB L (SAD) nén goc gitta SB va (SAD) 1a BSA.

Tam giac SAB vuodng tai A co: tan BSA :ﬁzi :£:> BSA =30°.
SA a3 3

Vay goc gilta SB va (SAD) béang 30°.
d) Ping

BC 1 AB
Tacod { y = BC 1 (S4B)

Suy ra goc gitta SC va (S4B) 1a goc CSB=a .
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta co: SB=+/SA> + AB*> =2a
BC_a\/g_ﬁ

Tam gidc SBC vudng tai B co6: tana = —
SB 2a 2

3
Vay tana =—.
dy 5

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 vudng gdoc voi mat
phing day va SA =a+2 nhu hinh vé&.

a) Goc giira duong thang SA va mit phang (4BCD) bang 90°.
b) Goc giita duong thang SB va mit phing (ABCD) bing 30°.
¢) Goc giita duong thang SC va mit phang (4BCD) bang 45°.
d) Goc gitta dudong thang SC va mit phang (S4B) bang 30°.

Loi gidi

| a)ybing | b)Sai | obing | d)Ping
S

a) biang

Ta co: S4 L (ABCD) nén goc giita dudng thang S4 va mat phiang (4BCD) bang 90°.
b) Sai

Hinh chiéu vudéng gbéc ctia SB 1én mit phing (ABCD) la AB . Vivay

(SB,(ABCD)) = (SB, AB) = SBA.
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tam gidc SAB vudng tai A co: tan SBA = % = ay2 =2 = SBA~ 54,74°
a

Vay (SB,(ABCD)) = SBA ~54,75°.

c¢) bing

Ta cé AC 1a hinh chiéu cua SC trén mit phiang (4BCD) nén

(SC,(ABCD)) = (SC, AC) = SCA =45° (do tam gidc SAC vudng can co SA= AC =a2).

d) Pung

BC 1 4B
Ta co: = BC 1 (S4B).

BC 1 SA( do SA L (SAB))
Suy ra SB 1a hinh chiéu cua SC trén mat phang (SAB).
Do vy (SC,(SAB)) =(SC,SB)=CSB.
Tam giac SAB vuodng tai A co: SB=~/SA"+ AB* = a3,
Tam giac SBC vudng tai B co:
an B =2C ¢ _ V3 c5p 30
SB a3 3

Vay (SC,(SAB)) = CSB =30°.
Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh a, canh bén SA vudng goc voi day

va SA=a.Goi E, F lan luot 1a hinh chiéu cia A 1én SB, SD. Khi do6:
Ménh dé Pung | Sai

a) | Goc gilra duong thang AE va mit phang (SBC ) bang 90°.

bang 45°.

b) | Goc gitra duong thaing AF va mit phang (SCD) bang 60°.
¢) | Goc gitra duong thiang SA va mit phang (SBC

)
)

d) | Goc gitra duong thang SC va mit phang (AEF bang 30°.
Loi gidi
| a)Ping | b)Sai | obing | d)Sai |

a) Dung
Géc giita dwong thang AE va mat phang (SBC ) bang 90°.
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BC L AB
Ta c6 = BC 1 (SAB)= BC L AE (1)
BC L SA

Laico AE LSB (2)
AE 1 BC

Tir (1) & (2) ta o6
v ()aCO{AEJ_SB

= AE L (SBC) =| AE;(SBC) | -90°

b) Sai
Géc giita dwong thang AF va mat phang (SCD) bang 60°.

Chirng minh tuong tu cau (a) tacd AF L (SCD) = [F,(SC\D)} =90°

¢) Dung

Géc giira dwong thang SA va mdt phang (SBC) bang 45°.

Tacé AE L (SBC) tai E. Nén (SA;(SBC))=(SA;SE).

Ma AASE vuong tai E=> ASE <90°=> (SA;(SBC)) = (SA;SE) = ASE.

Xét ASAB vudng tai A: SA=SB=a= ASAB vudng can = ASB = 45° hay ASE = 45°.

d) Sai
Géc gitka dwong thang SC va mdt phang (AEF) bang 30°.

BC 1L AB
Ta cé = BC L (SAB)= BC L AE (1).
1SA
Lai co6 AE L SB (2) (theo gia thiét).
‘  [AELBC
Tu (1) & (2)tacod
AE 1 SB

Tuong tu ta chirng minh dugec SC 1L AF (4)
Tir (3) & (4) suy ra SC 1 (AEF) = [SE_(_AE\P)} —90°.

= AE 1 (SBC)= AE LSC (3)

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 15i tir cdu 1 dén ciu 6.

Cau 1:

Mot hop phan khong bui ¢ dang hinh hop chir nhat, chiéu cao hop phin bang 8,2cm va day cua
1n6 c6 hai kich thudc 1a 8,5¢m;10,5¢cm (xem hinh vé& sau). Tim goc phang nhi dién [A, B'D’, A']

(tinh theo @3, lam tron két qua dén hang phan chuc).

4 B
D C
% GA el
,,,,, - _______------"""'""”"-" T
D' 10,5 cm c’
Loi gidi

Tra 1oi: 51,1
Trong (A’B'C'D'), ké A'H 1 B'D' tai H.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B'D'1 A'H
Ta co:

Ty , o= BD' L(AAH)= BD' L AH.
B'D J_AA’(do AA J_(A’BCD’))

Do d6 AHA' la goc phfmg nhi dién [A, B'D’, A’] .

A B
2%
D BT C
tl : .‘ e -
1 b
g L -
a oy -
/ -—"'-..:: ------ = \:%I ------------ 35 o
D’ 10,5 cm c’

Tam gidc A'B'D’ vudng tai A" ¢6 duong cao A’H nén

1 1 1 ! !. ! !

LA S ABAD 357 .
AH* AB? AD JAB?+AD? 24730

Tam gidc AHA' vudng tai A" co:

tan AHA' = AA = 8,2 = AHA'~51,14
A'H 357
24730

Cho hinh chép déu S.ABCD c6 day tam O canh a va canh bén 1a a+/7 . Tinh goc gitra canh bén
SB va mit phang day? (tinh theo dj, lam tron két qua dén hang phan chuc).

Loi gidi
Tra loi: 74,5

aRREEEEESEETES- 1

-
-

Ta co: SO L (ABCD) tai O va SB cit (ABCD) tai B
= OB 1a hinh chiéu cua SB trén (ABCD)

= (SB,(ABCD))=(SB,0B)=S5BO

Ta co: OB:%.

&
Xét ASOB vuéng tai 0:cosSBO = BO__2 _14 — SBO~74,5
SB J7a 14

Vay (SB,(ABCD))~74,5".
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD ¢6 ddy ABCD 14 hinh chit nhat, canh bén S4 vudng gdc voi mit phing
day. Cho biét SA=3, AB=2, AD =3. Goi a la gic giita SA va (SBD), tinh sina (lam tron
két qua dén hang phan tram).

Loi giai

Tra 1oi: 0,49

Goi I 1a hinh chiéu cia 4 trén BD = Al 1 BD
Ma S4 L BD (do SAvuédng gbc véi mit phang day) nén: BD L (SAI)
Goi H 14 hinh chiéu cua A trén SI = AH 1 SI
Mit khac BD 1 (SA4I)=BD L AH
T d6 suy ra 4H 1 (SBD) = H 14 hinh chiéu vudng goc ctia A trén (SBD)
Suy ra gbc gitta SA va mat phéng (SBD)1a goc gitta SA va SH
Khi d6: o = ASH = ASI
1 1
Al AD  aB
AB.AD 23 613

CJ4B 1 aD? 243 13

Xét tam giac ABD vudng tai A:

Al

Xét tam gidc SAI vuongtai A: SI =+/SA*+AI° =, |3° +(

613 jz 3221

13 13
613
Khid(’):sina:ﬂ: 13 zzﬁz0,49.
ST 34221 17
13

Cho hinh chép S-4BCD ¢y S4 1 (ABCD), SA=a ABCD |3 hinh thoi, 4BC =60° AB=2a
Goc giita duong thing 54 va mat phing (SCD) bang bao nhiéu d6?
Loi giai

Tra loi: 60
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

+ C6 ABCD 1a hinh thoi, ABC = 60° nén AABC; AACD 1a céc tam giac déu canh 2a. Goi K
1a trung diém CD vi tam gidc AACD déu canh CD=2a = AK = a3

. AK 1. CD
+ Tur gia thict ta co {SA L¢D = CD 1 (S4K) . Trong tam giac vuong ASAK ke duong cao

AH
AH 1 CD g ,

+ Ta co = AH 1 (SCD) = SH 1a hinh chi¢u vudng goc cua SA4 trén mat phang
AH 1 SK

(SCD)

— Goc ASH = ASK 1a goc gitra duong thing S4 va mit phang (SCD)

. — AK —= o
+ Trong tam gidc ASAK c6 tan ASK = X7l = & =3 = ASK = ASH = 60°.
a
Trong mdt khoang thoi gian dau ké tir khi cit canh, may bay bay theo mot dudng thing. Goc cat
canh ctia no 1a goc gitta duong thang d6 va mat phang nam ngang noi cit canh. May bay cit canh
va bay thang vé6i van tbc 210km / h voi goc cat canh 12°. Sau 2 phut ké tir khi ct canh, do cao
clia may bay so voi mat dat (phiang, nim ngang) 1a bao nhiéu mét? (két qua lam tron dén hang
don vi).
Loi giai
Tra 1oi: 1455

+) Gia str may bay xuét phat tai diém A, sau 2 phiit bay vi tri cia may bay la diém S . Hinh
chiéu vudng goc cua diém S trén mat dat 1a diém B.

Khi d6, goc cét canh ctia may bay la SAB=12".

Page 20

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
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+) Sau 2 phit may bay bay dugc quang duong: SA4 = 210.6—2O =7 (km) = 7000(m)

+) Vi tam gidc SAB vudng tai B nén do cao ctia may bay so voi miat dat 1a:
SB = SA4.sin A =7000.sin12° ~1455(m) .

Ciu 6: Mot cay cdt co cao 2,2 m 6 sin trudng duoc xdy theo phuong thang dimg so v6i mat san, ngudi
ta dung mot soi day cot tir dinh cta cdt co dén mot diém dudi san va chiéu dai cua day la 3m.
Gia str day duoc kéo thang va khong co din, khi d6 sé do goc (tinh theo don vi do) tao bdi soi
day va mat san 1a bao nhiéu? (Lam tron két qua dén hang don vi).

C

2,2m

Tra loi: 47

A 1a hinh chiéu vuong goc ciia C 1én mit phang san nén 4B 1a hinh chiéu vudng goc cia CB
1én mit phing san.
Khi d6 goc gitra day CB v6i mat san la goc CBA.

sinﬁzgz 2,2 nén @z47°.
CB 3

PHAN IV. Ty luin

Caul: Cho hinh chép S.ABC c6 day la tam giac vudng tai C, goi M la trung diém AB. Biét
SM L (ABC) va tam gidc SAB déu. Tinh goc giita SC va (ABC)

Loi giai
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S

AK T > C
M

B
Vi SM L (4BC) nén (SC;(ABC))=(SC;MC)=SCM .

. ) 1
Day la tam giac vuong tai C nén CM = EAB )

. 3 AB~3
Tam gidc SAB déu nén SM :T\/—.

Xét ASMC vudng tai M : tan SCM = % =3 = SCM =60°. Viy (SC;(4BC))=60°.

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, SA4 vudng goc v6i mit phang
déy va S4 =2a. Tinh goc giita duong thang SD va mit phing (SAC)

Loi giai

DO L AC
Ta c():{ = DO L (SAC).

DO 1 §4
Do d6: SO 1a hinh chiéu vudng géc ctia SD trén (SAC).

Khi d6: Géc giita dudng thing SD va mit phang (SAC)bang goc DSO.
1
Déy ABCD 1a hinh vuéng canh 2a nén BD =2+2a = DO = S DB = V2a.

Tam gidc SAD vudng can tai Anén SD = 2av2 .

Tam gidc SOD vudng tai O nén sin DSO = bo = V2a = 1 — DSO =30°.
SD 2J2a 2
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Cau 3:

Cau 4:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh lang try dimg ABC.A'B'C' c6 day la tam giac vuong tai 4, AB=a, AC =a~3 va
AA' =2a. Tinh goc giita dudng thang BC' va mit phang (A'B'C’)

Loi gidi

N

Ta co: (BC';(A'B'C’))=(BC';BC")=BCB'.
B'C' =a* +3a* =2a = B'C' = BB' =24 . Suy ra ABB'C’ vudng can tai B'.
Do d6 BC'B'=45°. Viy (BC';(A'B'C’))=45°

Cho hinh chép S.4BCD ¢ déy 13 hinh thoi canh 2a, 4BC =60°, SA=ax/3 va S4 L (ABCD)
. Tinh goc giita SA va mit phang (SBD).

Loi gidi

Do S4 L BD,AC 1 BD = BD L (SAC).

Goi H 14 hinh chiéu ctia 4 trén SO. Khidé AH L SO,AH L BD=> AH 1 (SBD).
Do d6 hinh chiéu cia S4 xudng (SBD) 1a SH.

Viy goc gitta S4 va (SBD) 1a ASH = ASO..

Ta c6 AABC déu canh 2a = AO=a

Xét ASAO cb tanA/sz%:i:»ZS?):soc’.

NG

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vuong canh a; S4 = a2 va S4 vuong goc voi
mit ddy (4BCD).Goi M ; N lan luot 1 hinh chiéu vudng géc cua dinh 4 1én céc canh SB

va SD . Tinh géc giita duong thing SB va mit phang (AMN)
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Loi gidi

Goi P=SCN(AMN); O=ACNBD = MN; AP; SO dong quy tai /

 (SALBC
Ta co: = BC L (SAB) = BC 1 AM
AB 1 BC

Ma AM L SB nén AM L (SBC)= AM L SC

SA L CD
= CD 1 (84D) = CD 1 AN
AD 1. CD

Ma AN L SD nén AN L (SCD)= AN L SC

Do d6 SC L(AMN)=> AP L SC va PM la hinh chiéu cia SM trén mit phing (4AMN ) hay
PM 1a hinh chiéu ciia SB trén mit phang (AMN)

= (m) = (m = SMP (do tam gidc SMP vuéng tai P)

Tir gt= Tam gidc SAC vudng cantai 4 = P la trung diém SC
= [ la trong tam tam gidc SAC
Lai c6: ASAB =ASAD = SA =SB va AM = AN = ASAM = ASAN

M SNy ep = SM S 2 :—SB_—\/SAZ AB? = 2"*f
SB SD SB SO 3
Mit khac SP:%SC:%\/M +AC?* =a

SP 3

Do d6 sin SMP =—— = = (SB;( AMN)) = SMP = 60°.
M 2
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: HAI MAT PHANG VUONG GOC
PE TEST SO 01

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

thi sinh chi chon mot phuong an.

Cho hinh chép S.ABCD ¢6 déy ABCD la hinh vudng tam O, S4 L (ABCD). Khang dinh nao
sau day sai?

A. (SBC)L(S4B).  B.(SAB)L(ABCD). C.(SAC)L(ABCD). D. (SAC)L(S4D).
Cho hinh chép tir giac déu S.4BCD . Tim ménh d¢ sai trong cac ménh dé dudl day

A. (ABCD) L(SBD). B.(SAB)L(ABCD). C.(SAC)L(SBD). D.(SAC)L(ABCD).
Cho hinh chop S.ABC c¢6 day ABC la tam giac can tai B, canh bén S4 vudng goc véi day,
1a trung diém AC, H 1a hinh chiéu caa / 1én SC . Khing dinh nao sau ddy dung?

A. (BIH)L(SBC).  B.(SAC)L(S4B). C.(SBC)L(A4BC). D.(S4C)L(SBC).
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi va SB vudng goc v6i mit phang (ABCD)
. Mit phing nao sau ddy vudéng goc véi mit phang (SBD)?

A. (SBC). B. (84D). C. (sCD). D. (54C).

Cho hinh chop S.4BC c6 SA4,SB,SC d6i mot vudng goc nhauva SA=SC=a, SB = . Goc

gitta hai mt phiang (SAC)va (ABC) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Cho hinh chop ttr gidc déu S.ABCD . Phét biéu nao sau ddy ding?

A. Géc phang nhi dién [S,AB,C] 1a SBC.  B.Géc phing nhi dién [ D,SA,C] 1a DAC.
C. Géc phang nhi dién [S,AC,B] 1a SOB.  D.Géc phing nhi di¢n [ D,SA,B] 1a BSD.
Cho hinh chép S.ABC nhu hinh v&. Biét SA 1 (ABC), H la diém thudc doan thang BC . Xac
dinh géc nhi dién [ H,SA, B].

A. HAB. B. HBA. C. CHA. D. CAH .
Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng, hai duong thang AC va BD cit nhau

tai O, SO L (ABCD) , tam giac SAC 14 tam giac déu. Goi M 14 trung diém ctia canh AB. Xéc
dinh goc nhi dién [ M, SO, D].

A. MOD. B. SOM . C. SOD. D. MOA.
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Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho tir dién OABC ¢y OA OB OC d5i mot vuong géc va OB=0C =aJ6, OA=4_ Tinh
goc nhi dién [ A, BC,0O]

A. 60°. B. 30°. C. 45°. D. 90°.

Cho hinh chép S.ABCD c6 day la hinh vuong canh a, tam gidc déu SAB ndm trong mdt phang
vudng goc voi ddy. Ta co tan cua goc tao bai hai mit phing (S4B) va (SCD) bang

A.#. B. 2. C.g. D.?.

Cho hinh hop chit nhat ABCD.A'B'C'D', BC=a, AC =2a, A'A= a3 . Tinh goc gilra mat
phiang (BCD'A') va mit phing (ABCD).

A. 30°. B. 45°. C. 60°. D. 90°.

Cho hinh ling try xién ABC.A'B'C'cé day 1a tam giac déu ABC . Hinh chiéu cia 4' 1én mat
phang ABC latrong tim G , hinh ling tru c6 canh bang 6a va canh bén bang a21. Géc gitra
hai mit phing (4'BC) va (ABC) bang

A. 60°. B. 30°. C. 90°. D. 45°.

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi cau, thi

Cau 1:

Cau 3:

sinh chgn ding hoic sai.

Cho hinh chép S.ABCD c6 day 1a hinh chit nhat ¢6 canh 4B =2a, AD = a, tam giac SAB déu
va nam trong mat phang vudng goc véi day. Goi H,K lan luot 1a trung diém 4B va CD.

a) SH 1 (ABCD).

b) Goc gitta SC va (ABCD)1a SCA.

¢) Goc gitra SB va CD1a 90°.

d) Goc phang nhi dién [S,CD, A] bang 60°

Cho ti dién ABCD c¢6 AB,AC,AD di mot vuéng goc v&i nhau. Biét ring

AB=AC=a,AD=a\3.
Ménh dé Ding | Sai

a) | AC L(ABD)

b) | (CD,(ABD))=30

¢) | Goc phang nhj dién [ A,BC,D|~87,79°

d) | Goc phing nhj dién [C, AB,D =90’
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh biang a, SA L(ABCD) va

Ménh dé Puing | Sai
a) S6 do cua goc nhi dién [S, AB, D} bang s6 do goc SDA.

b) Sé do cua gdc nhi di¢n [S, AD, B] béng 90°.
c) S6 do cua goc nhi dién [S, BD,C] bang sé do ciia goc SCO .
d) | S do cita goc nhi dién [ S,BD,C | bang 135°.
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Hinh v& bén dudi md td mdt nha xudng c6 bon birc tudng va hai mai nha déu 1a cac hinh chir
nhat voi cac kich thudc ghi trén hinh.

Q
15m 10m
F G
, P
Bl C
e 25m
A 20m D

a) Birc tuong (ABFE) vudng géc voi mit dat (4BCD).
b) Géc tao béi hai bt tuong (ADHE) va (BCGF) bang 90°.
¢) Goc ddc gitra méi nha (EFQP) so v6i mat dat (ABCD) c6 s6 do xap xi bang 29° (lam tron

dén hang don vj).
d) Goc nhi dién tao boi hai mai nha co s6 do xép xi bﬁng 104,5° (lam tron dén mot chir sb thap

phan).

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 10i tir cau 1 dén cau 6.

Cau 1:

Cau 3:

Cho hinh chop S.4BC c6 déy 1a tam giac vuong tai B, SA L (ABC), SA= AB=1.Matbén (SBC)
hop v6i mit day mot goc bang bao nhiéu do?

Cho 04, 0B, 0C dbi mdt vudng goc va khong ddng phing. Biét 04 = 0B = a3, 0C =a . Tim
s6 do do cua goc tao béi hai mét phang (ABC) va (O4B). (két qua lam tron dén hang phan
chuc).

Trong ctra s6 ¢ hinh bén, canh va khung cira 1 cac nira hinh tron c¢6 duong kinh D =100 cm,
ban 1& duoc gin ¢ diém chinh gitta O cta cac cung tron khung va cénh ctra. Khi cira mé, dudng
kinh ctua khung va duong kinh cua canh song song vdi nhau va cach nhau mét khoang d (cm) ;

khi ctra dong, hai dudng kinh d6 trang nhau. Hiy tim khoang cach d 16n nhit dé goc nhi dién

tao boi canh va khung ctra khong vuot qua 60°.
o
»>
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Cau 4:

Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Mot may nuéce nong sir dung ning luong mit troi co cac kich thude nhu hinh duéi day. Cac éng
héap nhiét chan khéng d6 tao v6i mit san thuong mot goc bang bao nhiéu d6 (lam tron két qua
dén hang don vi)?

1,2311

Cho hinh hop chit nhat ABCD-A'B'C'D’ ¢6 AB=a, AD =2a, AA' =3a. Tinh goc phing nhj
dién [A', BD,A] ? (tinh theo do, lam tron két qud dén hang phan chuc).

Cho hinh chép déu S.ABCD c6 day tam O canh a va canh bén la a+/7 . Tinh goc phang nhi
dién [S, BC,O] ? (tinh theo do, lam tron két qud dén hang don vi).

PHAN IV. Ty luin

Cau 1:

Cho hinh chép S.4BC ¢6 SA L(ABC).Goi H 1a hinh chiéu cia 4 trén BC.
a) Chimg minh ring (S4B) L (ABC) va (SAH) L (SBC).

a3

b) Gia st tam giac ABC vudng tai A,A/B% =30",4C=a,S54 =T. Tinh s do cua goc nhi
dién [S,BC, 4].

Cho hinh ling try dimg ABC.A'B'C’ ¢6 cac canh bén bang a2 va day 1a tam giac vuong tai 4
, AB=a, AC = a~/3 . Tinh tan goc tao bdi hai mat phing (A'BC) va (BCC'B').

Cho hinh 14p phuong ABCD.A'B'C'D’ tam O. Goi I 1a tAm cta hinh vuéng A'B'C'D" va M la
diém thudc doan thang OI sao cho MO =2MI . Tinh cosin clia gbc tao boi hai mit phang
(MC'D') va (MAB)
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HUONG DAN GIAI CHI TIET
PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi
thi sinh chi chon mgt phuwong an.

Caul: Cho hinh chép S.4BCD c6 ddy ABCD la hinh vuéng tim O, SA L (ABCD). Khang dinh ndo
sau day sai?
A. (SBC)L(84B).  B.(S4B)L(ABCD). C.(SAC)L(ABCD). D. (SAC)L(S4D).

Loi giai

BC L 4B
' { = BC 1 (S4B)=> (SBC) L (S48B).

Ta co
BC 1 84
Taco S4 L (ABCD) = (SAB) 1 (ABCD) va (SAC) 1 (ABCD).
Cau2: Cho hinh chép tir gidc déu S.4BCD . Tim ménh dé sai trong cic ménh d& dudl day
A. (ABCD) L(SBD). B.(S4B)L(ABCD). C.(SAC)L(SBD). D.(SAC)L(ABCD).
Loi giai
S

MO 1 AB
SM 1 AB

Tam giac SMO vudng tai O nén ¢ = 90°.

Goi M 14 trung diém ctua AB . Suyra { = ((W)) = SMO = Q.

Do do (ABCD) khong vudng goc v6i mit phang (SAB ) .

Cau 3:  Cho hinh chép S.4BC c6 day ABC la tam giac can tai B, canh bén S4 vudng goc voi day, /
1a trung diém AC, H 13 hinh chiéu cua / 1én SC . Khing dinh nao sau ddy ding?
A. (BIH)L(SBC).  B.(S4C)L(S4B). C.(SBC)L(A4BC). D.(S4C)L(SBC).

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

BI L AC(gt)
Ta co: = BI 1 (SAC)>SC= SC L BI (1).

BI 1 SA(S4 L(4BC))
Theo gia thiét: SC L IH (2).
Tir (1) va (2) suyra: SC L(BIH).Ma SC = (SBC) nén (BIH) L (SBC).

Cau4: Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh thoi va SB vudng goc véi mit phing (ABCD)
. Mit phang nao sau day vudng goc voi mit phang (SBD)?
A. (SBC). B. (84D). C. (scD). D. (54C).
Loi giai
S
AC L BD
Ta c6 = AC L(SBD)=>(SAC) L(SBD).
AC L SB
- , N ‘ a2 .,
Cau 5: Chohinh chép S.ABC c6 S4,5B,5C d61 mot vudng géc nhauva S4A=SC=a, SB = - Goc
gitta hai mt phing (SAC)va (ABC) bang
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
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Cau 6:

Cau 7:

Cau 8:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi M 1a trung diém AC nén SM L AC;BM L AC suy ra goc giita hai mat phang (S4C)va

ABC) bang gbc gifta hai dudng thang ( SM; BM |ban @
( ggocg g thang g

Tinh dugc AC =a~2;SM =§= ay2

suy ra tam giac SBM vuong can tai Snén goc

SMB =45".
Cho hinh chép tir giac déu S.ABCD . Phat biéu ndo sau day dung?
A. Géc phang nhi dién [S,AB,C] 1a SBC.  B.Géc phing nhi dién [ D,SA,C] 1a DAC.

C. Géc phing nhi dién [ S, AC,B] 1a SOB.  D. Géc phang nhi dién [ D,SA,B] 1a BSD .

Loi giai

C D
Goi O 1a tam ctia hinh vuong ABCD = SO 1 (ABCD) = SO L AC, SO LBD.
Taco SO L AC va BO L AC, suyra S/(—)TS la goc phéng nhi dién [S,AC,B].
Cho hinh chép S.ABC nhu hinh v&. Biét SA L (ABC), H la diém thuc doan thang BC . Xac
dinh goc nhi dién [ H,SA, B].

A. HAB. B. HBA. C. CHA. D. CAH .
Loi giGi

AB L SA
AH 1 SA
Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng, hai dudng thing AC va BD cit nhau
tai O, SO L (ABCD) , tam giac SAC 1a tam giac déu. Goi M 1a trung diém cta canh AB. Xac

Vi SAL(ABC):{ = (H,SA,B)= HAB

dinh goc nhi dién [ M,SO, D |.

A. MOD. B. SOM . C. SOD. D. MOA.
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Cau 9:

Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi giai

Vi SO L (ABCD)
Nén OM, OD cung vudng goc véi SO

—

Do d6 MOD 1a mét goc phang ciia nhi dién [ M,SO,D].

Cho tir dign OABC ¢g OA OB OC gsi mot vudng goc va OB=0C =av6, OA=4a _ Tinh
gbc nhi dién [A,BC,O]

A. 60°. B. 30°. C. 45°. D. 90°.
Loi gidi
A
ON c
1
B

Goi I 1a trung diém caa BC = AI 1 BC.Ma OA 1 BC nén Al 1L BC.
(OBC)n(ABC)=BC

Taco: | BC L Al —[A,BC,0]=0IA.
BC L OI

Ta co: OI_—BC_—\/OB2+OC2 a3,
0A 3

Xét tam giac OAI vudng tai A co tan OIA = oL = EY — OIA =30°.

Vay [ A,BC,0]=30°.

Cho hinh chép S.4BCD c6 day 1a hinh vudéng canh a, tam giac déu SAB nim trong mat phiang
vudng goc voi ddy. Ta cé tan cta goc tao boi hai mit phing (SAB) va (SCD) bang

A.ﬁ. B. 2. c.ﬁ. D.ﬁ.
3 3 3
Loi giai
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Goi H 1a trung diém AB
Tacé: H 1a trung diém AB thi SH L AB (vi tam giac SAB déu)
(SAB) L(ABCD)
a = SH 1L (ABCD)
(SAB)~(ABCD) = AB
AB||CD

SAB)(SCD)=Sx // AB I/ CD
Se(SAB)m(SCD):( JN(SCD)= S ¢

Mat khac {

(SAB)(SCD) = Sx
M {(S4B)> SH LSx = ((54B),(SCD)) = HSK . vi K 1 trung diém CD.
(SCD) O SK 1 Sx

. . — HK 2 N R —
Xét tam giac HSK vudng tai H co: tan HSK = K = T\/g = tan((SAB),(SCD)) =
Cau 11: Cho hinh hdp chir nhat ABCD.A'B'C'D', BC=a, AC =2a, A'A= a\/g. Tinh goc gitra mat

phang (BCD'A') va mit phang (ABCD).

23
=

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
D' c
A L

A B
e BN P C

A B

AB 1 BC

Ta c6: ABCD.A'B'C'D' 1a hinh hop chir nhat= 4 BA' 1. BC
(ABCD)~(A'D'CB) = BC
Géc giita mat phang (BCD'4') va mit phang (4BCD) 1a goc ABA'.

n A=A a\3 :“‘5:1:@1=45°.
AB  J4c*~BC? a3

Vay géc gita mit phang (BCD'4') va mit phang (4BCD) bang 45°.
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Cau 12: Cho hinh ling try xién ABC.A'B'C’co day la tam giac déu ABC . Hinh chiéu ctia A' 1én mit
phang ABC la trong tim G , hinh ling tru c6 canh bang 6a va canh bén bang aN21. Géc gitra
hai mét phang (4'BC) va (ABC) bang
A. 60°. B. 30°. C. 90°. D. 45°.

Loi giai

Goi M la trung diém cta canh BC.
Tam giac ABC déunén ta cé: AM L BC (1).
Hinh chiéu cia A4'1a trong tim G nén 4'G L (A4BC)= A'G L BC (2).

Tir (1) va (2) tasuyra BC L(A'GM )= BC L A'M .
Ta lai 6 (ABC)\(A'BC) = BC = ((4'BC);(4BC))=(GM; AM )= AMG = ¢
Ta c6: GMz%AM:%&t?:ax/g; AGz%GM:2a\/§

Tam gidc A'AGvuodngtai G nén: A'G=+AA" - AG’ = \/a\/7 Za\f)

A
Ta co: tan(a— G

=3. Suy ra ¢ =60°.

e

PHAN II: Ciu tric nghle;m ding sai. Thi sinh tra 10i cAu héi. Trong méi y a), b), ¢), d) & mbi cau, thi

Cau 1:

sinh chon ding hoac sai.
Cho hinh chép S.ABCD c6 day 1a hinh chit nhat ¢6 canh 4B =2a, AD = a, tam giac SAB déu
va nam trong mit phing vudng goéc voi day. Goi H,K lan luot 1a trung diém AB va CD.
a) SH L (ABCD).
b) Goc gitta SC va (ABCD)1a SCA.
¢) Goc giita SB va CD1a 90,
d) Goc phang nhi dién [S,CD, A] bang 60°
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Pung
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Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

a) DPung

Goi H lan luot 14 trung diém AB . Ta lai c6 tam giac SAB déunén SH L AB.

Mit khac (S4B) L (ABCD), suy ra SH 1 (ABCD) . Suy ra ménh dé trén ding.

b) Sai

Ta co6 SCN(ABCD)={C} va SH L(ABCD) suy ra goc giita SC va (ABCD)la SCH .Suy
ra ménh dé trén sai.

¢) Sai

Ta co AB//CDnén (SB;CD)=(SB;AB)= SBA Ma tam gidc SAB déu nén SBA=60". Suy ra
ménh dé trén sai.

d) Dung

Vi H,K lan luot 1a trung diém cia AB,CD . Suyra SH 1 (ABCD) va HK 1 CD.

. CD L HK
Khi (’):{ = CD L (SHK)=CD L SK .

CD L SH
(SCD) A (ACD)=CD
Taco: 4 HK 1 CD = [S,CD, 4]=SKH = ¢.
SK 1 CD

Tam giac SAB déu canh 2a nén dudng cao SH =

2a2\/§=a\/§'

Tacé HK = BC =a (tinh chat duong trung binh cua hinh chir nhat).
SH a3

Do d6 tanS/K?I:—:
HK a

Cho ti dién ABCD c¢6 AB,AC,AD di mot vudéng goc v6i nhau. Biét ring
AB=AC=a,AD=a\3.

=3 = SKH =60 Suy ra ménh d& trén diing.

Ménh dé Pung | Sai

a) | AC L(ABD)

b) | (CD,(ABD))=30

¢) | Goc phang nhi dién [ A, BC, D |~87,79°

d) | Goc phang nhj di¢n [ C, AB, D |=90°
Loi gidi
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Pung
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D

a) Piung
AC L (ABD)

AC 1L AB
Ta co: = AC L (ABD).

AC L AD
b) bling

(CD,(ABD)) =30
Khi d6 AD 1a hinh chiéu ciia CD trén (ABD).
Taco: (CD,(ABD)) ~(CD, AD)=CDA.

Tam giac ACD vuodng tai A co: tanﬁzA—C a1 L Cpa=30".

AD o3 3
Vay (CD,(ABD))=CDA=30'.
c) Sai
Gdc phing nhi dién | A,BC,D |~87,79’
Goi M la trung diém BC thi AM L BC (do AB=AC).

. [AD 1L AB
i = AD 1 (ABC)= AD 1 BC.
AD 1 AC

BC L AM
a co: = BC 1L (ADM)=> BC L DM.
BC L AD

Khi do: (AM,DM) = AMD la géc phéng nhi di¢n [ 4,BC,D].

Tam gidc ABC vudng can tai A nén duodng cao AM = % .
Tam giac ADM vuong tai A co: tan AMD = AD ﬂ - J6 = AMD ~ 67,79’
AM g2
2

d) Piang
Gdc phang nhi dién | C, AB,D | =90°
Vi ABLAC,AB L AD
Nén (AC, AD)=CAD 1a géc phing nhi dién [C, AB,D] va CAD =90’
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudéng canh bang a, SAJ_(ABCD) va

SA = &_

2
Ménh dé bung | Sai

a) S6 do cua gdc nhi dién [S, AB, D] bfmg s6 do goc SDA.

b) S6 do cua gbc nhi di¢n [S,AD,B] bfmg 90°.

¢) S6 do cua gdc nhi di¢n [S, BD,C] béng s6 do cua goc SCO.

d) Sé do cua gdc nhi di¢n [S,BD,C] béng 135°.
Loi gidi
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung

a) Sai

Sé do ciia goc nhi dién [S, AB, D] bcing 56 do goc SDA.

Taco: SAL AB,AD 1 AB.

Do d6: goc phang nhi dién [S,AB,D] bang goc SAD .

b) Dung

S6 do cua goc nhi dién [S, AD, B] bcing 90°.

Taco: SALAD, AB1L AD.

Do d6, s6 do ciia goc nhi dién [S, AD, B} bang s6 do goc 5473 =90°.
c) Sai

Sé do ciia goc nhi dién [S, BD,C] bcing s6 do ciia goc SCO.

Goi O 1a giao diém cua AC va BD, khidé CO L BD,SO LBD.
Do d6, goc phang nhi dién [ S,BD,C | bang goc SOC.

d) Piang

Sé do ciia goc nhi dién [S,BD,C] bcing 135°.

Xét ASAO, c6 AO = % —SA va gbe SAO 1a géc vuong

Nén ASAO]la tam giac vuong can tai A, suy ra SOA =45°; SOC =135°.
Vay s6 do cua gbc nhi di¢n [S,BD,C] béng 135°.
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Cau4: Hinh v€ bén dudi mo6 td mot nha xudng c6 bon burc tuong va hai mai nha déu 1a cac hinh chix
nhat voi cac kich thudc ghi trén hinh.

Q
15m 10m
F G
, P
T C
25m
A 20m D

a) Buc tuong (ABFE ) vudng goc véi mat dat (ABCD).
b) Géc tao béi hai bt tuong (ADHE) va (BCGF) bang 90°.
¢) Goc ddc gitra méi nha (EFQP) so v6i mat dat (ABCD) c6 s6 do xap xi bang 29° (lam tron

dén hang don vj).
d) Géc nhi dién tao boi hai mai nha co sé do xap xi bang 104,5° (Iam tron dén mot chir sé thap

phan).
Loi giai
‘ a) DPung ‘ b) Sai ‘ c¢) Ping ‘ d) Ping ‘
A 20m D
a) Ding.
Céc birc tuong va miat dt vudng goc véi nhau.
b) Sai.

Hai btc tuong (ADHE) va (BCGF) dbi dién nhau nén song song véi nhau. Do d6 géc giita hai
burc tudng nay bang 0°. Vay b) sai.
c¢) Pung.
Géc doc gilra mai nha (EFQP) so véi mit dat (4BCD) 1a géc gitra hai mit phing (EFQP) va
(EFGH). D6 1a gbc PEH .

— EP’+EH’-PH’> 15°+20°-10° 7

Trong tam gidc PEH , ta cO: cos PEH = =—.
2.EP.EH 2.15.20 8
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Suy ra PEH ~29°. Do d6, goc déc giita mai nha (EFQP) so véi mit dat (ABCD) ¢6 s6 do xap

xi bang 29°. Vay c) ding.
d) Dung.
Goc nhi dién tao boi hai mai nha 1a goc nhi dién c¢6 canh 1a duong thang PQ, hai mat 1an luot 14
hai nira mt phing (PQOFE) va (POGH).
Do PO vudng goc v6i hai dudng thang PE va PH nén goc phang nhi dién tao boi hai mai nha
la géc EPH .
2 2 2 2 2 2
Trong tam gidc PEH , ta cO: cos EPH = PE”+PH” —EH = 157 +107 220 =—l.
2.EP.EH 2.15.10 4

Suy ra EPH ~ 104,5°. Do d6, gbc phang nhi dién tao bai hai mai nha c6 sé do xap xi bang

104,5°. Vay d) diung.

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 15i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Cho hinh chop S.4BC c6 day 1a tam giac vudng tai B, SA L (ABC), SA= AB=1.Mitbén (SBC)

hop v&i mit day mot goc bang bao nhiéu do?
Loi giai

Tra loi: 45

Taco SAL(ABC) nén SA L BC ma AB L BC.
Suy ra BC L (SAB)= SB L BC.
(SBC)(4BC) = BC

AB 1 BC = ((SBC),(4BC)) = SBA.
SB L BC
saa=S4 1

tan SBA = 2% — Z =1 = SBA = 45°.
AB 1

Vay goc gilta (SBC) va mit day (ABC) bang 45°.
Cho 04, OB, OC d6i mot vudng goc va khong dong phang. Biét OA4 = OB = aN3,0C =a. Tim
s6 do d ciia goc tao béi hai mat phang (4BC) va (O4B). (két qua lam tron dén hang phan

chuc).
Loi giai
Tra loi: 39,2
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Caiu 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

C,

Goi M 1a trung diém ctia AB.

Xét AOAB ¢6: OA=OB = a3 = AOAB cantai O.

Ma OM 1a trung truyén nén OM ciing la duong cao= OM L AB.
Laicé: OC LOA4,0C LOB=0OC 1L (OAB) = O0C L AB.

Ma OM L AB nén AB L(OCM )= AB L CM

= ((04B),(4BC))=(CM,0M ) = OMC .

Xét AOAB vudng can tai O nén OM = —AB = —\/0A2 +O0B* =

_— 2 _—

Xét tam gidc OCM vudng tai O c6 tan OMC = oc _ = = OMC =39,2°.
oM 6

Vay géc giita hai mat phang (ABC) va (OA4B) béng 39,2°.
Trong cira s6 & hinh bén, canh va khung cira 1a cac nira hinh tron ¢6 duong kinh D =100 cm),
ban 1& duoc gin ¢ diém chinh gitta O cta cac cung tron khung va canh ctra. Khi cira mé, dudng
kinh ctua khung va duong kinh cua canh song song v6i nhau va cach nhau mét khoang d (cm) ;
khi ctra dong, hai duong kinh d6 tring nhau. Hay tim khoang cach o 16n nhat dé goc nhi dién
tao boi canh va khung ctra khong vuot qua 60°.

Loi giai
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Tra loi: 50

D2

< D2 B

Goi A, B lan luogt 1a tdam ntra duong tron khung ctra va ntra hinh tron canh ctra khi ctra mé.

Goc nhi dién giita hai nira mét phang tuong tng 13 AOB=a , ap dung dinh 1y c6sin cho tam
gidc OAB ta dugc:

DY (DY _ . (DY ,(DY _,
2 2 2 max
0OA"+0OB" - AB~ \ 2 2 S 2 2

cosa = > 5 =c0s 60°
2.04.0B (D) (D)
2. — 2. —
2 2
2 _ 0
. =D (1=c0s60°) _ 500 d_ =50 (cm)

Khoang cach 16n nhat ¢ dé goc nhi dién gitra hai nira mat phang khong vuot qua 60° 1a
50 cm.
Cau4: Mot may nude nong st dung ning lwong mit troi ¢ cac kich thude nhu hinh dudi ddy. Cac dng
héap nhiét chan khéng d6 tao v6i mit san thuong mot goc bang bao nhiéu d6 (1am tron két qua
dén hang don vi)?
1,2311

Tra loi: 32

B o
V& AC biéu dién cho dng hap nhiét chan khong, nhu vay goc giita dng hdp nhiét chan khong

v6i mat san bang BAC . Ta co:
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Cau 5:

Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

BC

tan BAC = —— = 1,23
BA

— BAC ~32°.

Viy goc gitta 6ng hap nhiét chan khong voi mit san thuong bang khoang 32°.
Cho hinh hép chit nhat ABCD-A'B'C'D’ ¢6 AB=a, AD =2a, AA’ =3a. Tinh géc phang nhi

dién [ A", BD, A |? (tinh theo dg, lam tron két qud dén hang phan chuc).

Loi gidai
Tra loi: 73,4
A B
1:||\ |
Di ) :" C!
/ AL-—'\ ——————————————— -z=pB3
’, L \\-.\‘\\ e -
! -7
i _ T 7 ~ N
D C

Ké AI L BD
Ma BD L A’A= BD 1(AA'l)
(A'BD)(ABD)=BD
Ta c6: | Trong (ABD), Al L BD =[A',BD,A]=A'IA

Trong(A'BD), A L BD
Taco: Al = ! = ! = 2\/5 a
\/ R B 5
AB>  AD? a  (2a)
Xét AAAT vuong tai A: tan ATA = A2 230 _ 35 = ATA~T3,4".

Al s 2
—a
5
Cho hinh chép déu S.ABCD c6 day tam O canh a va canh bén la a+/7 . Tinh goc phang nhi

dién [ S, BC,O|? (tinh theo dg, lam tron két qua dén hang don vi).

Loi giai
Tra loi: 79

L CQ

-

Page 18

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(SBC)n(ABCD)=BC
Ta ¢6: { Trong(ABCD),0I L BC =[S,BC,0]=5I0

Trong(SBC),SI 1 BC
2
Ta cé: OI =§,so =\SB>-OB* = \/(aﬁ)z {#J Z@g
J26a
Xét ASOI vudng tai O: tan SIO :SO_(? = i =26 = SIO~79°
2
=[S,BC,0]~79

PHAN IV. Ty luin
Céu1:  Cho hinh chép S.4BC ¢6 SA L (ABC). Goi H la hinh chiéu cia 4 trén BC.

a) Chimg minh rang (SAB) L (ABC) va (SAH) L (SBC).

a . A s , .
. Tinh s6 do cua gbc nhi

b) Gia st tam giac ABC vuong tai 4, ABC =30°, AC = a,SA = 23

dién [S,BC, 4].

Loi giai

a) SA L(A4BC);S4 < (SAB)= (S4B) L(ABC)

AH 1 BC

SA 1 BC(S4 L(ABC))p = BC L(SAH); BC = (SBC)=>(SAH) L (SBC)
AH NSA=1{4}

b) Tacé AH L BC,BC L SH(BC L(SAH))=>[S,BC, A]=(SH,AH )= SHA

Xét tam gidc ABC vudng tai A c6 ABC =30° = ACH = 60"

Xét tam giac ACH vuong tai H c6sin ACH = i—g = AH =a-sin60" = "23

Xét tam gidc SHA vuong tai A co tanSHA = jf] _3, a\2/§ = 1= SHA = 45"
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vay [S,BC, 4] =45"
Cho hinh lang try dimg ABC.A'B'C’ ¢6 cac canh bén bang a2 va day l1a tam giac vudng tai 4
, AB=a, AC = a~/3 . Tinh tan géc tao boi hai mit phang (A4'BC) va (BCC'B').

Loi giai
A’ c’

\ AN
\ N
\\ B?\
\ ~
N ~

B

Ké AM 1 BC tai M .Laico AA' L BC . Suyra BC L (AMA')= BC L A'M .

Suyra ((A'BC),(BB'C'C))=(AM,AM )= AMA=¢.

Xét AABC vuong tai 4 ¢6 AM 1a duong cao= > = 12 + 1 > :AM:&
AM AB AC 2
. v a2 26
YTum T o 3
2

Cho hinh 14p phuong ABCD.A'B'C'D’ tam O. Goi I 1a tAm cta hinh vuéng A'B'C'D" va M la
diém thudc doan thang OI sao cho MO =2MI . Tinh cosin clia gbc tao boi hai mit phang
(MC'D') va (MAB)

Loi giai

DF

B
Giao tuyén cua (MAB) va (MC'D') 1a dudng thing PQ//AB//C'D' nhu hinh v&.
Goi H,K lan luot 13 trung diém cua C'D' va AB.Tacé: MH 1 PQ; MK L PQ.
Suy ra ((MC'D'");(MAB)) = (MH; MK ).

V10 V34

Chuan héa canh hinh 1ap phuong bang 1 ta tinh duoc: MH = o MK = ra HK =42
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2 2 2 [
Xét tam gidc HMK ta co: cos HMK = MH_+ MK~ HK = 83 .
2MH .MK 85

7485

Suy ra cosin ciia goc giita hai mat phing (MAB) va (MC'D') bang TR
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: HAI MAT PHANG VUONG GOC

PE TEST SO 02

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 3:

Cau 5:

thi sinh chi chon mot phuong an.

Cho hinh chép S.4ABC c6 ddy ABC la tam giac vudng can tai B, SA vudng goc voi day. Goi
M 14 trung diém cta AC . Khing dinh ndo sau day sai?

A. BM L AC. B. (SBM) L(SAC). C.(S4B)L(SBC). D.(S4B)L(SAC).

Cho hinh chép S.ABCc6 day AABC 1a tam gidc déu, canh bén SA vudng goc voi day, M la
trung diém AC, N 13 hinh chiéu cia B 1én SC (nhu hinh minh hoa bén dué6i). Khing dinh nao
sau day dang?

S

A. (BMN)L(SBC). B.(SAC)L(S4B). C.(BMN)L(ABC). D. (S4C)L(SBC).
Cho hinh chép S.4BCc6 ddy la tam gidc vudng tai B; SA4 L (ABC). Goc gilta (SBC) va
(ABC) la goc nao?

A. SBC. B. SBA. C. SCB. D. SCA.

Cho hinh chép déu S.ABCD c6 tat ca cac canh déu bang a. Goi a 1a goc giita hai mit phang
(SBD) va (SCD). Ménh dé nao sau day ding?

A. tana =+/6. B. tana=g. C. tana=§. D. tana =+/2.

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat voi 4B =a, canh bén S4 vudng goc
v6i ddy va S4=a. Géc giita hai mit phang (SAD) va (SBC) béng
A. 45°. B. 30°. C. 60°. D. 90°
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Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢ canh bang a. Goi o la goc gitta hai mit phang
(ACD') va (ABCD) . Gié tri clia sinar bang:

1 1 6
A, — B. — C. — D. \/5
NG NG 3
Cho hinh chép déu S.ABCcod ABC la tam gidc déu canh a, canh bén S4 = a 621 . Gia tri goc

a giita hai mét phang (SBC) va (4BC)bang
A. 30°. B. 45°. C. 60°. D. 90°.

Cho hinh chép S.ABC c6 ABC latam giaccantai 4, AB=a, BC = a3 . Canh bén S4 vudng

gbc véi mit day. Tinh goc tao béi hai mit phang (S4B) va (SAC).
S,

A. 30° B. 45° C. 60° D. 90°

Cho hai mit phang (P),(Q) ¢ giao tuyén 1a duong thang CD. Piém A e(P);B e(Q) va
AO, BO cuing vuéng géc véi CD. M 1a mot diém bét ki thupe CD (M #O). Xac dinh géc
nhj dién [ A,CD, B]

A. AOB. B. AMO . C. AMB. D. OAB.

Cho hinh chop S.ABCD véi day ABCD 1a hinh vuong c6 canh 2a, SA = a\/g va vudng goc
v6i ddy. SO do cua goc nhi dién [ S,BD, A |?
A. 90°. B. 30°. C. 60°. D. 45°.
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Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép tir gidc S.ABCD c¢6 day 1a hinh chitr nhat canh AB=4a, AD =3a. Cac canh bén
déu c6 df dai 5a. Tinh goc nhi dién [ S, BC,O]

A. a~75°46". B. ax71°21". C. a~68°31". D. a~65°21".

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi tim O, dudng thang SO vudng goc voi
mit phing (ABCD). Biét AB =SB = a2, SO = a . Tinh tan ctia géc giita hai mit phing (S4B)
va (S4D).

A.ﬁ. B. 1. C.\3. D. 2V2.

2

PHAN II: CAu tric nghiém ding sai. Thi sinh tra 10i cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi

Cau 1:

sinh chon ding hoac sai.

Cho hinh chép S.ABCD c6 day 1a hinh vudng. Canh bén S4 vudng goc véi mit phang day nhu
hinh v& sau day. S

a) (SAB) L (ABCD).

b) Goc gifra (SBC) va (4BCD)l1a SCD

¢) Géc giita (SCD) va (ABCD)1a SDA .

d) S6 do cuia goc nhi dién [B,S4, D] bang 90°.

Hinh anh mdy tinnh xach tay dat trén gia d& nghién mot goc 30° so voi mit ban. Man hinh may
tinh m& vudng goc voi mat ban nhu hinh vé sau

a) Goc gitra hai mit phang chira ban phim may tinh va mat ban bang 30°.
b) Goc giira hai mét phang chira man hinh va mét phiang chira ban phim bing 30°.
¢) Goc nhi dién gitra man hinh va ban phim bang 120°.

d) Goc nhi dién giita man hinh va mit ban bang 90°.

Page 3

Swu tam va bién soan



Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh lang try tam giac déu ABC-A'B'C’ ¢6 canh day bang 2a va canh bén bang 3a.
Ménh deé Pung | Sai
a) | Goi M la trung diém A'B', tacé C'M = a2
b) | Goc phing nhi dién [C, A'B',C"] béng 60
¢) | Goi K la trung diém AB,M la trung diém A'B’, khi d6: A'B' L MK
d) | Goc phang nhi dién [ A, A'B',C | bing 30’

Trong lao dong, mit phang nghiéng thudng duoc st dung vi tinh tién dung cta nd. Hinh v& sau
minh hoa mot mit phang nghiéng dung dé van chuyén do, c6 d6 nghiéng so véi mit phiang nam
ngang 1a 30°, vin chuyén 1én mit phang c6 d cao 1m . Quan sat hinh vé& va xac dinh tinh dang

sai cua cac ménh deé sau:

Ménh dé Pung | Sai

a) @(du’qc goi 1a goc gitra duong thang d va mit phang (Q)

b) C/AT< 1 géc phang nhi dién cua goc nhi dién [C, AB,K]

¢) | Mat phang nghiéng c6 do dai khoang 1,73 m

Biét chiéu rong ctia mit phang nghiéng dang sir dung 1a 1m, khi d6

NG

d) : :
sin cua goc gitra duong thang BC va mat phang (Q) la rE

PHAN III. Cau tric nghiém tra 161 ngan. Thi sinh tra 1i tir cau 1 dén cau 6.

Cau 1:
Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cho hinh chép ttr gide déu S.ABCD . S6 do cua goc nhi dién [S,AC, B] bing

Cho hinh chép S.4BCD c6 SA L(ABCD) day ABCD 14 hinh thoi canh a, AC=a. S6 do gbc
nhi dién [B,S4,D] bang

Cho hinh chép tam giac déu S.ABC co6 day tam O, canh a va canh bén 1a 2a. Tinh goc phang
nhi dién [S, BC,O] ? (tinh theo do, lam tron két qua dén hang phdn chuc).

Cho hinh lang tru tir gidc déu ABCD.A'B'C'D' ¢6 canh day bing a, canh bén bing a+/3 . Tinh
cosin cla goc gitta hai mit phiang (4BCD) va (ABC').

Kim tu thap Memphis tai bang Tennessee (M¥) c6 dang hinh chép tir gidc déu véi chidu cao
98m va canh day 180m . Biét tang cia s6 do gdc nhi dién tao bdi mat bén va mat day ctuia kim

3 m .o m oz ., \ , cr s ,
tu thap d6 bang —, biét —t61 gidn va m,n € N, tinh gié tri biéu thuc m —n.
n n

Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Tinh s6 do (theo don vi d6) ctia goc nhi
dién [B,A4'C,D].
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PHAN IV. Ty luin

Céul: Cho hinh chép S.ABCD c6 canh bén SB L (ABCD) va ABCD la hinh chit nhat. Biét
SB =2a,AB =3a,BC =4a va gbc a la goc gitta mit phang (SAC) va mit phang ddy. Khi d6
hay tinh tan« .

Cau2: Trong khong gian cho tam gidc déu SAB va hinh vudng ABCD canh a nam trong hai mt phang
vudng goc. Goi a 1a goc giita hai mat phang (S4B) va (SCD). Khi d6 hay tinh tanc .

Cau3: Cho hinh lang try dimg ABC.A'B'C" ¢6 tét ca cac canh bang nhau. Goi ¢ s do ctia goc phang
nhi dién [A',B'C',A] . Tinh ¢?

Céu4: Cho mit phang (P) va diém M ndm ngoai (P). K& MA vudng goc v6i mit phang (P) va
MB, MC 1a hai dudng xién d6i voi mit phing (P). Cho biét MA=a; MB,MC tao v&i mit
phang (P) céc gbe 30° va MB L MC.

a) Tinh d6 dai BC
b) Tinh s6 do nhi dién [M,BC, 4].
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HUONG DAN GIAI CHI TIET

PHAN L. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 101 tir cdu 1 dén cau 12. Mi cau hoi

Cau 1:

Cau 2:

thi sinh chi chon m¢t phuong an.

Cho hinh chép S.4ABC c6 ddy ABC la tam giac vudng can tai B, SA vudng goc voi day. Goi
M 1a trung diém cta AC . Khing dinh nao sau day sai?

A. BM 1 AC. B. (SBM) 1 (SAC) . C. (SAB) 1 (SBC) . D. (SAB) 1 (SAC) .

Loi giai

S

Xét phuong an A: AABC cantai B, M latrung diém AC = BM 1 AC nén phuong an A dung.

BM 1S4

Xét phuong an B: {BM L AC =BM | (SAC) = (SBM) 1 (SAC) nén phuong an B dling.

BC L AB
Xét phuong an C: {BC g BCL (S4B)= (SBC) L (SA4B) nén phuong 4n C dung.

(SAB)N(SAC) =54

Taco: L AC L SA(SA 1 (ABC)) = ((S4B),(SAC)) = BAC = 45° nén phuong an D sai.
AB 1 S4(S4 L (4BC))

Cho hinh chép S.ABCco day AABC 1a tam gidc déu, canh bén SA vudng goc voi day, M la
trung diém AC, N 1a hinh chiéu ctia B 1én SC (nhu hinh minh hoa bén dué6i). Khing dinh nao
sau day dang?

S
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
A. (BMN)L(SBC). B.(SAC)L(S4B). C.(BMN)L(ABC). D.(SAC)L(SBC).
Loi giai
Taco:S4 L (ABC) = BM L SA4
Ma BM L AC ( Tinh chét dudng trung tuyén trong do tam giac déu)
= BM 1 (SAC)>SC=SC LBM (1).
Theo gid thiét: SC L BN (2).
Tir (1) va (2)suy ra: SC L (BMN).
Ma SC = (SBC)nén (BMN) L (SBC).

Cho hinh chép S.4BCc6 ddy la tam gidc vuong tai B; SA4 L (ABC). Goc gilta (SBC) va
(ABC) la goc nao?

A. SBC. B. SBA. C. SCB. D. SCA.
Loi gidi

BC 1 4B
Ta co: = BC 1 (S4B)= BC L SB.
BC 1S4

Suy ra ((SBC);(ABC)) — SBA

Cho hinh chép déu S.ABCD c6 tét ca cac canh déu bang a. Goi « 1a goc giita hai mit phang
(SBD) va (SCD). Ménh d nao sau ddy ding?

A. tana =+/6 . B. tana=%. C. tana=?. D. tana =2 .

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Trong mit phang(ABCD), goi O = ACNBD . Do hinh chép S.4BCD déunén SO L (ABCD)

Goi M 1a trung diém cta SD . Tam giac SCD déunén CM L SD.
Tam giac SBD c6 SB=SD =a, BD =a~/2 nén tam gidc SBD vuéng tai S (dinh li Pytago d4o)
Suy ra SB L SD ma OM || SB nén OM 1 SD.

SBD)(SCD) = SD

(

Taco: (SBD)>OM LSD = ((SBD)(SCD))=0MC.
(SCD)>CM L SD

. [ocLBD

Lai co: { = 0C L(SBD)=0C L OM .

OC 1 50

Xét tam gide vuong MOC, ¢ tan CMO =-2C — a2 2 _ J2.
OM 2 a

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat véi AB =a, canh bén S4 vudng goc
v6i ddy va SA=a. Géc giira hai mit phing (SAD) va (SBC) bang
A. 45°. B. 30°. C. 60°. D. 90°

Loi giai

S x

Ta c6: (SBC)N(SAD) = Sx // BC /| AD
Ta d€ dang ching minh duge BC L (S4B)= BC L SB= Sx L SB

Lai c6: S4 1L (ABCD) = SA L AD = S4 1 Sx
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Vay géc gitta mit phang (SBC) va (S4D) l1a géc BSA=45°,

Cau 6: Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bang a. Goi a la goc giita hai mat phing
(ACD') va (ABCD) . Gi4 trj cua sina béng:

AL B L c Yo D. 2
V2 3 3
Loi giai
B’ c'
a/ D’
B C
N S e DLy
J :;45[0:/
Al 0 /p

(ACD")N(A4BCD) = AC
OD' = (ACD')

OD < (ABCD)

OD' L AC,0D 1 AC

Ta co: :((m))=(m)=a.

Suy ra goc giita hai mit phang (ACD') va (ABCD) bang (m) )

Xét tam gidc ODD' vuong tai D, sina = DD, = lzD == a == ﬁ
oD" DD +0D \/ 2 (aﬁj 3
a” +
2
A \ . A . \ ‘s A A a\/i cro s
Cau7:  Cho hinh chép déu S.ABCcd ABC la tam giac déu canh a, canh bén S4 = . Gia tri géc
a giita hai mét phang (SBC) va (A4BC)bang
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
Goi G la trong tam ctia AABC. Vi hinh chép S.ABC déunén SG L (ABC) .
Trong mit phing(ABC), k¢ AM L BC.
Ta c6: GM 14 hinh chiéu ciia SM trén mat phang (ABC) nén SM L BC.
Lai co:
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Cau 8:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
(SBC)(4BC)=BC
(SBC)>SM LBC = ((SBC)(ABC))=SMA=SMG.
(ABC)> AM 1L BC

lax/§ ax/§

Xét AABC déu cd6 AM 1a dudng trung tuyén, G 1a trong tim nén GM = %AM =37, T

Tam giac SMB vuong tai M nén:

2 ) 5
v =sgt gyt <| WAL (@) @ gy a
6 2) 3 NE)

Tam giac SGM vuodng tai G nén:

cosSiG =M a3 B 1 e g
SM 6 a 2
Cho hinh chép S.ABC c6 ABC latam giaccantai 4, AB=a, BC = a3 . Canh bén S4 vudng

gbc véi mit day. Tinh goc tao béi hai mt phiang (S4B) va (SAC).
S

A. 30° B. 45° C. 60° D. 90°
Loi giai

Ta c6(SAC)N(S4B) =S4

AB <(SAB),AB 1 SA do SA L (A4BC).
AC <(84C),AC 1 S4 do SA L (ABCD).
Do d6 ((SAC),(S4B)) = (4B, AC).

2 2 2 2 2 2
Khi do: cosBAC:AB +AC”-BC _a +a” —3a 1

2.AB.AC 24° 2

Do d6 BAC =120". Do d6 ((SAC),(S4B))= (4B, AC) = 60°
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cau9: Cho hai mit phing (P),(Q) ¢ giao tuyén 1a duong thing CD. Piém A e(P);B e(Q) va
AO, BO cting vudng géc véi CD. M 1a mot diém bat ki thupe CD (M #O). Xac dinh géc

nhi dién | A,CD, B

—_—

A. AOB. B. AMO. C. AMB. D. OAB.
Loi gidi
Theo dinh nghia, gbc nhi di¢n [A,CD, B] la géc 1@ .
Cau 10:  Cho hinh chop S.ABCD véi day ABCD 1a hinh vuong c¢6 canh 2a, SA = a\/g va vuong goc
v6i déy. 86 do clia goc nhi dién [ S,BD, A]?

A. 90°. B. 30°. C. 60°. D. 45°.
Loi gidi

Tur A ta ké duong vudng goc téi BD , thi chan duong vudng goc la tam O cua hinh vuong, tir
day dé thay SO L BD, nén goc giira hai mat phang 1a goc S/Oz\‘l .
SA

Xét ASOA ¢6 tanﬁ = a = & = \/g . Vﬁy g(')c Cé.l’l tim béng 60°.
av2

Cau 11: Cho hinh chép tir giac S.ABCD c6 day la hinh chir nhat canh AB=4a, AD =3a. Cac canh bén
déu c6 df dai 5a. Tinh goc nhi dién [ S, BC,O]

A. a=75°46" . B. a~71°21". C. a~68°31". D. o= 65°21".
Loi giai
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Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S
i

Goi O, H lan luot 1a trung diém cua AC va BC.

2
Xét tam gidc SHC vudng tai H ta co6: SH =+/SC>*—HC’ = (561)2 —(%aj = Eﬂ

Vi SA=5B=SC=SD =5a nén SO L(ABCD).
Ta c6: (SBC)n(ABCD)=BC, SH L BC, OH L BC, suy ra goc [ S,BC,0 |bing SHO =a.

OH __2a :4@:%65021'.
SH 91, 91

2
Cho hinh chép S.ABCD c¢6 ddy ABCD 14 hinh thoi tim O, duong thang SO vudng goc véi

mit phing (ABCD). Biét AB =SB = a2, SO = a . Tinh tan ctia gbc giita hai mit phing (S4B)
va (S4D).

A2
2

Xét tam giac SOH vudng tai O, ta c6: cosa =

D. 24/2.

Goi M trung diém SA.Tacod ASAB cantai B=BM 1. S4 (1)

Vi SO 1 (ABCD)=> SO L BD, lai ¢6 O trung diém BD = ASBD can tai S
nén SD =SB =a\2 = ASAD cantai D nén DM LS4 (2)
Lai co (SAB)N(SAD) =S4 (3)

Tir (1):(2);(3) = ((S4B),(S4D)) = BMD hoic ((SAB),(SAD))=180°— BMD .
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2
Xét ASOB vuéng tai O = OB =/SB> - SO* = (aﬁ) —~a*=a=BD=2a.

Xét AAOB vuong tai O c6 OA=~AB*~OB* =4=04=0C =a.

Xét ASOC:SC:aﬁ:OM:%SC:“zz.
BD 1 AC )
Vi = BD 1 (SAC) nén BD 1 MO . Mt khac OD = OB nén ABDM can tai M .
BD 1 SO
, A . 2 2 a\/g a 6
Xét ABOM vuong tai O = BM =~ OM~ + OB :T:DM:BM: S
2 2 pn?
Xét ABDM = cos(BMD) = BM_+DM”~BD =—1:>cos((SAB );(SAD)) =l.
2BM .DM 3 3

Vay tan((S4B );(S4D)) =

PHAN II: Ciu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi
sinh chon ding hoac sai.

Caul: Cho hinh chép S.4BCD c6 day 1a hinh vudéng. Canh bén S4 vudng goc v6i mit phang day nhu
hinh v& sau day.

a) (SAB) L (ABCD).

b) Géc gifra (SBC) va (ABCD)la SCD

¢) Goc giita (SCD) va (ABCD)1a SDA .

d) Sé do ctia goc nhi dién [B,S4, D] bing 90°.

Loi giai
| a)ybing | b)Sai | obing | d)Ping
a) Pung
Ta c6 SA L (ABCD) = (SAB) L (ABCD)
b) Sai

Giao tuyén (SBC) va (ABCD)1a BC va AB L BC, SB 1 BC
Géc giita (SBC) va (ABCD)1a SBA
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
¢) bung
Giao tuyén (SCD) va (4BCD)1a CD va AD 1. CD, SD 1 CD
Goc gitta (SCD) va (ABCD) la SDA
d) Pung
Taco BA L SA vi DA L SA nén [B,S4,D]= BAD =90°.

Hinh d4nh mdy tinnh xé4ch tay dat trén gia d& nghién mot goc 30° so véi mat ban. Man hinh may
tinh m& vudng goéc voi mat ban nhu hinh vé sau

a) Goc gitra hai mit phang chira ban phim may tinh va mit ban bang 30°.

b) Goc giira hai mét phang chira man hinh va mét phang chira ban phim bang 30°.
¢) Goc nhi dién gitra man hinh va ban phim bang 120°.

d) Goc nhi dién giita man hinh va mit ban bang 90°.

Loi gidi
‘ a) Ding ‘ b) Sai | ¢) Pung | d) Ping |

a) biang
Goc gitra ban phim may tinh va mat ban bang goc mé cua gia dd va bang 30°.
b) Sai
Goc giita hai mat phang chira man hinh va mit phing chtra ban phim bang 90° —30° = 60°.
c¢) bung
Goc nhj dién giita man hinh va ban phim bang 180° —60° =120°.
d) Dung
Goc nhi dién giita man hinh va mit ban bang 90°.
Cho hinh lang try tam giac déu ABC-A'B'C’ ¢6 canh ddy bang 2a va canh bén bang 3a.
Ménh dé bung | Sai

a) | Goi M la trung diém A'B',tacoé C'M =av2

b) | Géc phang nhj dién [ C, A'B',C’] bang 60

¢) | Goi K 1a trung diém AB,M la trung diém A'B’, khi d6: A'B' L MK

d) | Goc phang nhi dién [A, A’B',C] bang 30°
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Léi gidi
| a)Sai | b)Ping | o Ping | d)Ping
A (&

a) Sai

Goi M la trung diém A'B', ta cé6 C'M = a2
Taco: C'M = 2112\/5 =a3.

b) Dung

Gécphcfng nhi dién I:C,A'B',C':l bc%ng 60’

Goi M 1a trung diém A'B’, suyra C'M 1L A'B’ (do tam giac A'B'C’ déu).
Mit khac CC' L A'B' (do ABC-A'B'C' la lang try dang).

Suyra A'B' L(CMC') hay A'B'LCM.

Vay (CM,C'M)=CMC' 1 géc phang nhi dién [C, A'B',C"].

Suy ra tanC/M\C' cC
C'M u[

—J3=CMC' =60

c¢) Dung
Goi K la trung diém AB, M la trung diém A'B', khi dé: A'B' 1L MK
Goi K la trung diém AB thi MK 1a dudng trung binh ciia hinh chit nhat ABB'A’
= MK//AA'= A'B' 1. MK ;
d) Dung
Gécphcfng nhi dién [A,A'B’,C:' bcing 30°
Talaico A'B' L CM (cau a).
Vay (MK,CM) = CMK la goc phing nhi dién [ A, A'B',C véi CMK =90"—60" =30
Trong lao dong, mit phang nghiéng thudng duoc sir dung vi tinh tién dung ctia né. Hinh vé sau
minh hoa mot mit phang nghiéng dung dé van chuyén dd, c6 do nghiéng so v6i mat phang ndm
ngang 1a 30°, van chuyén 1én mit phiang c6 do cao 1m . Quan st hinh v& va xac dinh tinh dung

sai cua cac ménh dé sau:
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Ménh dé Piing | Sai

a) E/ﬁ(duqc goi 1a goc giira duong thang d va mat phiang (Q)

b) 647( la goc phéng nhi dién cua goéc nhi dién [C, AB, K]

¢) | Mat phang nghiéng c6 do dai khoang 1,73 m

Biét chiéu rong ctia mit phang nghiéng dang sir dung 1a 1m, khi d6

d) : :
sin cua goc gilra duong thang BC va mat phang (Q) la g
Loi giai
| ayPing | b)Sai | ¢)Sai | d)Ping |
a) Dung

EA\K dwoc goi la goc gitta duong thang d va mdt phang (Q)
Do CK L (Q) nén @(duo’c g0i 1a goc gitra duong thang CA va mit phang (Q)
b) Sai

647(1& goc phcfng nhi dién cua goc nhi dién [C, AB,K]

Do CA, AK khéng vudng goc voi AB nén CAK khéng 1a goc phang nhi dién cua [C ,AB, K]

c) Sai
Mt phang nghiéng c6 d¢ dai khodng 1,73 m

Ta co sin@( :C—K,CK = l(m),(f/BF( =30°= BC=— ! = 2(m).
BC sin30°
d) Dung
Biét chiéu réng ciia mdt phang nghiéng dang sir dung la 1m, khi dé sin cia géc giita dwong

NG

thang BC va mdt phang (Q) la —.

5
AB:I,BC:2:>AC:\/§:>sinC/AT<:Z—Ié=§

PHAN III. Cau tric nghiém tra 16 ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.
Cau 1: Cho hinh chop t&r giac déu S.4BCD . Sé do cua goc nhi dién [S,AC,B] bang
Loi giai

Tra loi: 90
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Goi 0=ACmBD:>SOJ_(ABCD):>{

SOLAC — ,
Ta co { 4C = BOS la mdt goc phang ctia goc nhi dién [S,AC,B] .

Ma SO L OB = BOS =90".
Cau2: Cho hinh chép S.ABCD c6 SA L(ABCD) day ABCD la hinh thoi canh a, AC=a. S6 do gbc

nhi dién [B,S4,D] bang
Loi gidi

Tra loi: 120

Vi S4 L(ABCD) nén AB va AD vudng gbc v6i SA.
Vay BAD 14 mot gbe phing ciia goc nhi dién [B,SA,D] .
Hinh thoi ABCD c6 canh biang a va AC=a nén cic tam giac ABC, ACD déu. Do dé
BAD =120".
Vay sé do cua goc nhi dién [B,S4, D] bang 120°.
Cau3: Cho hinh chép tam giac déu S.ABC co6 day tdm O, canh a va canh bén 1a 2a. Tinh géc phing
nhi dién | S, BC,O |? (tinh theo dp, lam tron két qua dén hang phan chuc).
Loi gidi
Tra loi: 81,4

Page 17

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

(SBC)n(ABC)=BC
Ta c6: { Trong( ABC),0I L BC=[S,BC,0]=5I0
Trong(SBC),SI L BC

g 2.3 _ a3
3

2 3

6: O

Va Ol =

UJ|»—

;fizaVr ,S0=+/SB ~OB? = (2@2—[3%§J =l%§a
3
a3

6

Xét ASOI vuong tai O tanSIO = ‘2—(1) =

=211 = SI0 ~81,4°

::[&chﬂszM

Cau4:  Cho hinh ling try tr gidc déu ABCD.A'B'C'D’ ¢6 canh déy bang a, canh bén bang a3 . Tinh
cosin cta goc gitta hai mit phang (4BCD) va (ABC').
Loi gidi
Tra loi: 60

D’ c’

)
- B

Vi ABCD.A'B'C'D’ 1a hinh ling tru tt gidc déu nén n6 14 hinh hop chit nhat c6 hai day 1a hinh
vuéng = AB L (BCC'B')= AB L BC'.

BC' 1 4B
Taco 1 CB L AB = ((ABCD);(ABC"))=(BC’;BC)=CBC.
C'C L BC
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Xét tam gidc C'BC vudng tai C ¢ BC'=~/CC™ + BC* =~Nd® +3a* =2a

~cosCBCO=BC _a _1
BC'" 2a 2

, .1
Vay cosin ciia goc giita hai mat phang (ABCD) va (ABC') bang 5

Kim tu thap Memphis tai bang Tennessee (M) c6 dang hinh chép tir giac déu véi chiéu cao
98m va canh day 180m . Biét tang ctia s do goc nhi dién tao boi mat bén va mat dy cta kim

. £ 1y m . o.om . ., \ , TR ,
tu thap d6 bang —, bict —toi gidn va m,n € N, tinh gia tri biéu thuc m—n.
n n

Loi giai

Tra loi: 4

Xét hinh chép tir gidc déu S.ABCD c6 chiéu cao 98m va canh day 180m .

Goi O la tam hinh vuéng ABCD thi SO 1 (ABCD)= SO 1 AB. (1)

Goi M 1atrung diém AB thi OM la dudng trung binh cua tam gidc ABC, suy ra

oM :B—2C= 90(m) va OM L AB. (2)

T (1) va (2) suy ra SMO 1a goc phang nhi dién [(SAB), AB,(ABCD)] v&i
tanS/M\O:EZ%:Q:m=49;n:45:>m—n=4.
OM 90 45
Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang « . Tinh sé do (theo don vi d6) cua goc nhi
dién [B,4'C,D].
Loi giai

Tra loi: 120
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B c’
I
1
]
I
|
J
I
I
I
I
1

s = D
Vi ABCD.A'B'C'D' 1a hinh 1ap phuong nén A4'BC = AA'DC (c.c.c) va
BD 1 (AA'C'C)=BD 1 A'C.

Trong mit phang(4'DC) ké DH L A'C

Suyra A'C L (BDH)= A'C 1. BH .

Vi (A'BC)N(A'DC)= A'C nén BHD 13 mét géc phang nhi dién [B,4'C,D].

XétAA'DCcd A'D 1 DC,AD =a\2,DC =a,AC =a\J3 = DH.A'C = A'D.DC = DH = a\E

Vi AA'BC = AA'DC = BH = DH .
Xét ABDH © BD* = BH* + DH? —2BH .DH .cos BHD

24°

2 2 o P 1 —
2a” 247, 3 cosBHD:cosBHD:—E:BHD:IZOO.

3

24k =

PHAN IV. Ty luin

Cau 1:

Cho hinh chép S.ABCD c6 canh bén SB 1 (ABCD) va ABCD 1a hinh chir nhit. Biét

SB =2a, AB =3a,BC =4a va gbc a la goc gilta mit phang (SAC) va mit phang day. Khi do
hay tinh tanc .

Loi giai

S

Ké BH | AC= o =SHB .
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

, BA.BC 3ada 12a SB 20 5
Tacd HB = = = =Stang=——=—7"-=—.
JBA*+BC*  5a BH 12a 6
5

Trong khong gian cho tam giac déu SAB va hinh vuong ABCD canh a nam trong hai mat phang
vudng goc. Goi a 1a goc giita hai mat phang (S4B) va (SCD). Khi d6 hdy tinh tanc .

Loi gidi

Goi H,M lan luot 1a trung diém cua AB,CD.
Tacd: SH 1 AB, (SAB) 1 (ABCD), (SAB)m(ABCD) =AB.Suyra SH | (ABCD).

Do do: AB L SH,MN . Suyra AB L (SHM ), ma AB//CD nén (SHM )L (SAB),(SCD).

Vay o =MSH .

Xét tam giac SMH vudng tai H co: SH=§, HM =a.Suyra tana=%=¥.

Cho hinh lang tru ding ABC.A'B'C’ ¢6 tat ca cac canh bang nhau. Goi ¢ s do cua goc phing
nhi dién [A',B'C’, A] . Tinh ¢?
Loi giai
Goi H 1a trung diém cua canh B'C'. Suyra A'H L B'C".
A C

A!
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B'C'1 AH
Ta co: :B'C'L(A’AH):B’C'J_AH.

B'C' L A4
(AB'C")n(A'B'C')=B'C’
AH LBC = ((4B'C"),(A'B'C))=(A'H,AH) = AHA.
AH L B'C’

——  AA’ 2 2
Xét AA'AH vuodng tai A, ta céd: tan A'HA = — 3

AH a3 B 3

2
Cho mit phing (P) va diém M ndm ngoai (P). K& MA vudng goc v6i mit phang (P) va
MB, MC 1a hai duong xién d6i voi mat phing (P). Cho biét MA=a; MB,MC tao v&i mit
phang (P) céc goc 30° va MB L MC.
a) Tinh d¢ dai BC
b) Tinh s6 do nhi dién [M,BC, 4].

a) Vi M4 1 (P)nén MBAva MCA 1a goc gitta MB va MC véi (P).
Theo gia thiét. MBA = MCA =30° .

Tu dé: MB = MC =2ava AB = AC =a+/3.

Do MB 1 MC nén BC = MBN2 ttcla BC =2a+/>2.

b. Goi / 1a trung diém ciia BC thi BC L (MIA)

Tir d6 MIA 14 goc phing nhi dién [M,BC,A].

— 1 MA
Pat MIA=g. Taco M]:EBcza\E; sin(p:ﬁ:—:ﬂo:%o

Vay géc nhi dién [M,BC, 4] bang 45°
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: KHOANG CACH
DE TEST SO 01

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau l:

Cau 2:

Cau 4:

Caiu 6:

thi sinh chi chon mgt phuwong an.

Cho hinh chop S.4BCD c6 day 1a hinh vudng canh a va S4 | (ABCD), S4 = a. Khoang cach
tr S dén mit phing (4ABCD) 1a

3a

D. —.
4

Cho hinh chép S.4BCD c6 day la hinh vudng canh a. S4 vudng goc véi miat phang day
(ABCD) va S4 = a~/3 . Tinh khodng céch giita hai duong thing CB va SA4.

A. av2. B.a. C.

[NSNEN

A.%. B. 2a. C.a\2. D. a.

Cho hinh chop S.ABCD c6 diay ABCD la hinh vuéng canh a, S4 L (ABCD). Tinh khoang
cach tr diém B dén mp (SAC).

a

AL B. D.

2
2 4
Cho lang try déu ABC.A'B'C’, biét AB = AA'=a. Khoang cach tir diém 4 dén mat phang
(BCC'B') bang

2' C.a 2' a
2 3

A a3 B, 93 c. o3

3 2
Cho hinh chop S.4BC co6 day la tam giac vudng tai B, AB=1; SA L (ABC),S4=1.Khoang
cach tir diém A dén mp (SBC) bang

A 2. B.g. C.1. D.%.

Cho hinh chép S.ABC ¢6 SA4 vudng géc véi mit phing (ABC), aABC la tam gidc déu canh

D. a.

bang a . Khoang cach tir C dén mit phang (SAB) bang

A.%. B. a. C. 2a.

p. Y32
3

Cho hinh chép S.4BC c6 day ABC la tam giac déu canh . Canh bén S4 = a3 va vuong goc
v6i mit ddy (ABC). Tinh khoang cach d tir 4 dén mit phing (SBC).

B.d=a. C.d= . D.d:ﬂ.
5 5 2

A. d
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh +/3a, canh bén SD =~/6a va SD
vudng goc v6i mit phang ddy. Khoang cach giita hai duong thang SB va CD bang

A. 3a. B. \2a. C. 2a. D. a.

Cho hinh chép S.ABCD c6 day 1a hinh chit nhat véi 4B =2a,BC = a, tam giac déu SAB nim
trong mit phang vudng goc véi day. Khoang cach giita BC va SD 1a

J5 25

5 3
A. —a. B. —a. C.—a. D. a3 .
5 5 2
Cho tir dién déu ABCD c6 canh bang 2a . Tinh khoang cach giira 2 duong thing 4B va CD.

A. a3, B. a2. C. “‘5. D. &.

2 3
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng tam O, canh a. Canh bén S4 vudng goc

voi day, goc SBD=60° . Tinh theo a khoang céach gitta hai dudng thing AB va SO .

av2, g, 46 c. a3 p. 2
2 4 3

Cho lang tru dimg tam giac ABC.A'B'C' c¢6 day la mdt tam giac vudng cén tai B,

AB = AA' =2a, M 1a trung diém BC . Khoang cich giita hai duong thang AM va B'C bang

A.

5 .
5

B. 2% C “ﬁ. D. a\3.

AL .
2 3 7

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi ¥ a), b), ¢), d) & mdi cau, thi

Cau l:

Cau 2:

sinh chon ding hoac sai.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh a tam O, canh bén SA vudng goc
v6i mit phing day (ABCD) va SA=a.Goi H, K lan luot 1 hinh chiéu vuéng géc ciia 4 1én
canh SD va O 1én canh SC.

a) OK la doan vudng goc chung cua BD va SC.

b) Poan vuong goc chung cua SD va AB 1a AD.

¢) Khoang cach giita hai duong thang SD va 4B la

a2
-

av?2

=
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat véi AB = a2, AC =a+/3 . Canh bén
S4 =2a va vudng gbéc voi mat ddy (4BCD) . Khi do:

d) Khoang cach giira hai duong thang SC va BD la

a3
-

a) Khoang céch tir diém A4 dén mat phang (SBC) bang

2a\/§

3
¢)Ké AK 1 SD, K € SD , khi d6 AK 1a duong vudng goc chung ciia hai dudng thang SD, AB .

a5
5

b) Khoang cach tir diém D dén mit phang (SBC ) bang

d) Khoéng céch giita hai duong thang SD, AB bang:
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Cau 3: Cho hinh chop S.ABC c6 day la tam gidc vuong can dinh B, AB=a, S4 vudng goc v4i mat
phang day va S4 =2a . Cac khang dinh sau I ding hay sai?
a) Khoang cach tir C dén mit phang (SAB) bang CB

2\/§a

b) Khoang cach tir 4 dén mat phang (SBC) bang

J_a

¢) Khoang cach tir B dén mit phang (SAC ) bang ——

) 2 . 1
d) Goi M la trung diém cuia 4B . Khoang cach d gitta SM va BC la \/za .
Cau4: Cho hinh lap phuong ABCD.A'B'C'D' cb céc canh bang a.

Ar DI‘

\/_a

a) Khoang cach tir diém A4 dén duong thang 4'B bang ~——

i
2)

b) Khoang cach tir diém A4 dén mit phang (4'BD) béng

¢) Khoang cach giira hai duong thang 4'B va B'C bang %.

fa

d) Khoang céch giita hai duong thang 4'B va B'D bang

PHAN III. Cau tric nghiém tra 16 ngin. Thi sinh tra 10i tir cu 1 den cau 6.

Cau 1:  Cho hinh lang tru dung ABC.A'B'C' c6 day la tam giac ABC, AA'=2. Tinh khoang cach tir
A dén mit phang (4'B'C")

Cau 2: Cho hinh chop S.ABCD co6 day la hinh vuong canh 1, SA4 L (ABCD), SA= V2. Tinh khoang
céch gitta AD dén mat phang (SBC) (lam tron sé thdp phdn dén hang phan muwoi)

Cau 3: Cho hinh chop S.ABC c6 ddy ABC la tam gidc déu canh 1, canh bén SA4 vuong goc voi mat

phang day, S4 = ? Tinh khoang céch tir diém A dén mit phang (SBC) (lam tron dén chit s6

thap phan thir hai)

CAu4: Cho hinh chép tam gidc déu S.4ABC c6 do dai canh dy bang 1, canh bén bing /3. Goi O la
tam cua ddy ABC, goi d,, d, lan luot 1a khodng cach tir 4 va O dén mat phang (SBC). Tong
d =d, +d, la bao nhiéu? (lam tron dén chit s6 thap phan thir hai)
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Caiu 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Nguoi ta dung mot cai 1éu cém trai c6 dang hinh chop tur giac déu co tat ca cac canh bﬁng nhau
va bang 3m trén mat dat bang phang. Sau d6 tir dinh cua 1éu, ngudi ta gan mot bong dén sao cho
khoang cach tir dinh 1éu dén bong dén bang 30cm . Khoang cach tir bong dén dén mat dét xap xi
bao nhiéu mét? (1am tron dén hang phan muoi)

Cho hinh chép S.4ABC c6 day 1a tam giac déu canh bang 3. Tam gidc SAB 1a tam giac déu va
nam trong mit phang vudng goc voi mit phang (AB C ) . Khoang cach giita hai duong thang S4

va BC bang bao nhiéu? (lam tron dén hang phan trim)

PHAN IV. Ty lun

Cau 1:

Cau 2:

Cau 3:

Cho hinh chép S.4BC c6 day 1a tam gidc vudng tai B ¢ AB=a,BC =a/3 . Biét SA=2a va
SA4=(4BC).

a) Tinh khodng c4ch tir 4 dén mit phang (SBC).

b) Goi M 1a trung diém ciia AC. Tinh khodng cach tir 4 dén mit phang (SBM )

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat c6 AB =a, AD =2a,SA vudng goéc voi
day va SA=a.

a) Tinh khoang cach tir 4 dén mt phang (SCD) va (SBC).

b) Tinh khoang céch tir 4 dén mét phang (SBD).

Cho hinh chép S.4BCD c6 day 1a hinh vuéng ABCD canh a va SA L (ABCD). Biét mit phing
(SBC ) tao v6i day mot goc 60°.Tinh khoang cach giita hai duong thang BD va SC .
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HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 3:

thi sinh chi chon mgt phuwong an.
Cho hinh chép S.ABCD c6 day la hinh vuong canh a va S4 L (ABCD), SA4 = a. Khoang cach
tr S dén mit phing (4BCD) 1a

A. a2 B. a. C.

[NSNEN
N

Loi giai

Vi SA L(ABCD) nén d(S,(ABCD))=SA=a.
Cho hinh chép S.4BCD c6 day la hinh vudng canh a. S4 vudng goc véi miat phang day
(ABCD) va S4 = a~/3 . Tinh khodng céch giita hai duong thing CB va SA4.

A.%. B. 2a. C.aV2. D. a.

Ta c6 do ABCD la hinh vuéng nén AB L BC.Matkhac SA L (ABCD) nén SA L AB

Tir d6 ta co6 AB 1a doan vudng goc chung ctia 2 duong thing CB va SA.

Vay d(BC,S4)=a.

Cho hinh chop S.ABCD ¢ diy ABCD la hinh vuéng canh a, SA L(ABCD). Tinh khoang
cach tir diém B dén mp (SAC).

B. av2 C a2 p. 2

AL . . . a2
2 = 3 4
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Loi gidi
;

Goi ACNBD ={0}

Vi S4 L (ABCD)= SA L BO

Ta co:

BO L S4,BO 1 AC

SA<(SAC),AC = (SAC) = BO L(SAC)
SANAC ={4}

= d(B,(S4C)) = BO=~BD =B + AD* = L+ =
27 2 2

a2
5

Cau4: Cho lang try déu ABC.A'B'C’, biét AB= AA' =a. Khoang cich tir diém 4 dén mit phing
(BCC'B') bing

A. a3 . B. "f. C. "f. D.a.
Loi giai
-Bf
A/ o
BL..
Al -l

Goi M la trung diém BC = AM = % (dudng cao trong tam giac déu canh a)

Ta c6: AM 1 BC (do AABC déu)
Mit khac: AM 1 BB' (do lang tru ABC.A'B'C’ 1a lang tru déu)
Suyra AM L (BCC'B')=>d(A4,(BCC'B'))=AM = %

Cau5:  Cho hinh chép S.4BC c6 day la tam gidc vudng tai B, AB=1; S4 L (ABC),S4=1. Khoang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
cach tir diém A dén mp (SBC) béng

A V2. B.

NS

C. 1. D.

l\).| 5

Loi giai

ASAB dung AK | SB
Do S4 L (ABC) =S4 1 BC

C6 BC L AB,suyra BC L(SAB) = BC L AK
Vay AK 1 (SBC),d(A4,(SBC))=AK .

C6 SAAB = AK SB=> AK =448 _ 1
SB 2

Chu 6:  Cho hinh chép S.4ABC c6 SA vudng gbc v6i mit phang (ABC), aABC la tam gidc déu canh
bang a . Khoang cach tir C dén mit phiang (S4B) béing

Loi giai

a3

Goi H la trung diém AB.Tacé CH L (SAB) nén d(C,(S4B))=CH = >

Cau7: Cho hinh chép S.ABC c6 day ABC la tam giac déu canh @ . Canh bén S4 = a3 va vudng goc
v6i mit ddy (ABC). Tinh khodng cach d tir A dén mit phing (SBC).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

o5 a5 o

A.d= B.d=a. C.d D. d=

5 =7 5 2
Loi giai

V& AH 1 BC tai H = BC L (SAH).
V& 4K | SH tai K ma AK | BC = AK 1 (SBC) tai K .

a3

Do d6 AK =d(4,(SBC)). Do H la trung diém ctia BC nén AH = -

\/’&

A AH
Vay AK = 5 =

JSA> + AH? \/(a\/_) (a\/—}

Cau 8:  Cho hinh chop S.ABCD c6 day ABCD la hinh vuong canh V3a, canh bén SD =+/6a va SD
vudng goc v6i mit phang ddy. Khoang cach giita hai duong thang SB va CD bang
A \3a. B. V2a. C. 2a. D. a.
Loi giai

_a15

AB 1.8SD
Taco { AB L AD = AB L (SAD)
SDNAD =D trong (S4D)
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Cau 9:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

V& DH 1 S4 tai H trong mit phang (SA4D)
DH 1 AB

Taco < DH 1 SA = DH 1 (SAB)
AB NS4 = A trong (SAB)

Vi CD||(S4B) nén d(SB;CD)=d((SAB);CD)=d((SAB); D)= DH .

D.DA 24’
aSAD vuong tai D voi1 duong cao DH ¢6 DH = S = 32 =a\2

VSD*+DA>  3a
Cho hinh chép S.ABCD c6 day 1a hinh chit nhat v6i AB =2a, BC = a, tam giac déu SAB nim
trong mit phiang vudng goc voi day. Khoang cach gitta BC va SD 1a

J5

A a. D. a3 .
BC//AD
Ta c6 { AD = (SAD)= BC//(SAD), do d6 d (BC,SD)=d(BC,(SAD))=d(B,(S4D)).
BC ¢ (S4D)
Tam gidc SAB déu, goi H la trung diém S4 thi BH L SA4 (1).
SAB) L (ABCD
Ta co {( )L ):s AD 1 (SAB) = (SAB) L(S4D) (2).
AD 1 AB
\ \ , 2ax/§
Tir (1) va (2) suy ra BH L (SAD), do dé d(B,(SAD))=BH = - a3 .
Céau 10: Cho tir dién déu ABCD c6 canh bang 2a . Tinh khoang céch giita 2 duong thang 4B va CD.
A. av3. B. av2. C. “f. D.#.
Loi giai
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Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi M, N lan luot 1a trung diém cua 4B va CD.
Khi d6 NA = NB =a~/3 nén tam gidc ANB can, suy ra NM 1 AB . Chung minh tuong tu ta co
NM 1 DC,nén d(AB;CD)=MN .

Xét tam gide vudng ANM ta cd MN =~JAN? — AM> =\3a* —a*> = a2 .

Vayd (4B,CD)=MN =av2.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng tam O, canh a. Canh bén S4 vudng goc

voi day, goc SBD=60°. Tinh theo a khoang cach gitra hai duong thing 4B va SO.

av2, g, 96 c. o3, D. 2

2 4 3 -
Loi giai

A. .
5

Goi M, N lan luot la trung diém cua BC, AD . Dung AH 1 SN
Khi d6 d(A4B;S0)=d(AB,(SMN))=d(A,(SMN))= AH
Do tam gidc SBD ¢6 SBD=60°va SB = SDnén SBD la tam gidc déu

Suyra SD=BD=a2,dod6 SA=~/SD* - AD* =a.
1 1 1

2 = 2 + 2

AH- SA~ AN

Cho lang tru dung tam giac ABC.A'B'C' c6 day la mdt tam giac vudng can tai B,
AB = AA' =2a, M 1a trung diém BC . Khoang cich giita hai duong thang AM va B'C bang

Ta c6 @AH=$=d(AB,So).

B. 24 o 7 D. av3.

AL Ry .
2 =73 7
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

2a

2a

B!

Goi N la trung diém BB’ = MN //B'C= B'C//(AMN) .

Khi d6 d(AM,B'C)=d(B'C,(AMN))=d(C,(AMN)).

Tac6 BCN(AMN)=M va MB=MC nén d(C,(ABM))=d(B,(ABM)).

Goi h la khoang cach tir B dén mit phing (ABM ). Tt dién BAMN c6 BA,BM,BN d6i mét
1 1 1 1

. a1
vuon oc nen: — = = + +
SE h* BH* BA* BM? BN?

AB=2a=BC.
BN:lBB’:lAA’:2—a:a.

2 2 2
BM:lBCza.

2

1 1 1 9 4q* 2a
Suyra —=——+—+4+—=——=Shi=— = =",
y o o4d* &P &P 4dP 9 3

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & mdi ciu, thi
sinh chon ding hoac sai.

Cau 1:  Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuong canh a tam O, canh bén SA vudng goc
v6i mit phang day (ABCD) va SA=a.Goi H, K lan luot 1a hinh chiéu vuéng géc ciia 4 1én
canh SD va O 1én canh SC.

a) OK la doan vuong goc chung cua BD va SC .
b) Poan vuong goc chung cua SD va AB 1a AD.

¢) Khoang céch giita hai duong thang SD va 4B 1a a;/i .
av?2

d) Khoang cach giita hai duong thang SC va BD la 5

Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
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Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

BD 1 AC
BD 1S54

ABCD va OK 1 SC thi OK la doan vudng goc chung cua BD va SC.

AD 1 4B
= AB L(SAD)=> AB 1 AH . Matkhc, AH 1.SD . Vay AH 1a

a) bung: Ta c6 { = BD 1 (SAC)= BD L OK . Goi O la tam cua hinh vudng

b) Sai: Ta cé

doan vudng gdoc chung cia SD va 4B
c) Pung: AH la doan vudng goc chung cua SD va AB . Tam gidc SAD vudng cantai A co

dudng cao AH nén AH=%SD— a2 . Vay d(4B,SD)= AHZG;/E.

d) Sai: Tacdé OK la doan vudng géc chung cia BD va SC.

Khi d6 d(BD,SC):OK:%AI (1 1a trung diém cua SC).

Taco =ty 1 1,1 _ 3 :AK—a[ Viy d(BD,SC)= a6
AK®  AS® AC° a° 2a° 2a 6

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat véi AB = a2, AC =a+/3 . Canh bén
S4 =2a va vudng gbéc voi mat ddy (4BCD) . Khi do:

o3

a) Khoang céch tir diém A4 dén mat phang (SBC) bang

2a\/§
3

b) Khoang cach tir diém D dén mt phang (SBC) bang

¢)Ké AK 1 SD, K € SD , khi d6 AK 1a duong vudng goc chung ciia hai dudng thang SD, AB .

d) Khoéng céch giita hai duong thing SD, AB bang: a;/g
Loi giai
‘ a) Sai ‘ b) Piling ‘ ¢) Pung ‘ d) Sai ‘
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a) Trong mit phang (SAB), ké AH 1 SB tai H.(1)
BC 1 4B

Ta co: = BC 1L (SAB)= AH L BC.(2)
BC 1 54

Tu (1) va (2) suy ra AH 1 (SBC) hay d(A,(SBC)) = AH .

Tam giac SAB vuong tai 4 c6 duong cao AH nén:

1 11 SA- AB 2a-a2  2a\3
s=——+——=>AH = = = .
AH®  SA> 4B JSA + 4B a4dr+240 3
Vay d(A4,(SBC)) = AH = 2a;/§ .
, 2a\/§
b) Ta c6: AD//BC = AD | [(SBC) = d(D.(SBC)) = d(4,(SBC) ===

¢) Trong mat phang (SAD), ké AK L SD tai K . (3)

AB 1 §4
a co: = AB 1 (SAD)=> AB 1 AK .(4)

1 AD
Tir (3) va (4) suy ra AK 1a dudng vudng goc chung ciia hai duong thang chéo nhau 4B, SD .
d) Vi 4K 13 duong vudng goc chung cua hai dudng thang chéo nhau AB,SD
Nén suy ra d(AB,SD) = AK .

Tam gidc ACD vudng tai D nén AD = \/AC2 -CD’ = \/3612 -2a° =a.

Tam gidc SAD vuong tai 4 c6 duong cao AK nén

1 1 1 SA-AD 2a-a 2a\5
s=—7F+ = AK = = = .
AK*  S4*> 4D JSA? + AD*  Nad> +d> 5
Viy d(AB,SD) = AK = 2";/§ .

Cho hinh chép S.4BC c6 day la tam giac vuong can dinh B, AB=a, SA vudng goc véi mat
phang ddy va S4 =2a . Cac khang dinh sau 1a dung hay sai?
a) Khoang céch tir C dén mit phing (SAB) bang CB

2\/§a
s

b) Khoéng cach tir 4 dén mat phang (SBC) bang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

¢) Khoang cach tir B dén mt phang (SAC) bang %.
d) Goi M 1a trung diém ctia AB . Khoang cach d giita SM va BC 1a J:_;a .
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Sai |
s
’
4 C
B

a) Blng : Ta c6 {BC +AB = BC 1 (S4B)= d(C;(S4B))=CB. Vay a) ding.
BC 1 54

b) Dung : Ké AE L SB.Khid6 AE L BC = AE 1 (SBC)

= AE la khoang céch tir 4 dén mit phing (SBC).

2
Tacd 12: 12+ 12= 12+L2:_52 :>AE2:4a :>AE:2\/§a_
AE SA- AB da° a 4q 5 5

c) Sai: Ké BK L AC.Khidé BK LS4 = BK L(SAC), va K la trung diém cia AC

= BK la khodng cach tir B dén mit phing (SAC).

Ta ¢ BK :%AC :%\/ABZ +BC? = “22 .

S

A C

M
.

d) Sai: Goi N 1a trung diém ciia AC .
Tac6 BC//(SMN)= d(BC,SM)=d(BC,(SMN))=d(B,(SMN))=d (4,(SMN)).
Ké AH LSM , H e SM ,tacd AH L(SMN) = d(A4,(SMN))=AH .

Ta cod AM=%.
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
SA.AM

2a+/1
Xét tam gidc SAM vuong tai 4 c6 AH 1a dudng cao, suy ra AH = = a\/77‘

NSA® + AM? 17
2a\/ﬁ
17

Vay d(BC,SM )=

Cho hinh 1ap phuwong ABCD.A'B'C'D" ¢6 cac canh bang a.
Af DI‘

fa

a) Khoang cach tir diém 4 dén duong thing 4'B bang ——

fa

b) Khoang cach tir diém A4 dén mit phang (4'BD) béng

¢) Khoang cach giira hai duong thang 4'B va B'C bang %.

fa

d) Khoang céch giita hai duong thang 4'B va B'D bang

Loi giai
‘ a) DPung ‘ b) Ping ¢) Sai ‘ d) Sai ‘
A ‘
'l\\\ D
'I \ “ S
LY
B R ol
~ ! ¥
N )
N T Y
\\‘, IR TSR
HNG
5N o Y “\\
] N N~ ~ \ ~k
1 \\ 1 \‘
D AN MU b
;! b \ o
[
] . - -\
I t’ P ae -7
I} ’_,-”’
B (@

ABCD.A'B'C'D' 1a hinh lap phuong c6 cac canh bang a nén c6 tat ca cac mat 1a hinh vudéng
canh a.Goi H 1a tAm cta hinh vuéng ABB'A' va M 1a trung diém cta canh AD .

1 J2
—da
2

a) bung: d(A,A'B)=AH=EAB'=

1 1 1 1
—= =+ >+ Qz%.Dodc') hzﬁa
h AB® AD” AA a 3

b) Dung: d(4,(4'BD))=h thi

Page 15

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
¢) Sai: A'Bc(A'BD).
B'C//A'D , A'D<(A'BD) nén B'C//(A'BD) .
Do d6 d(A4'B,B'C)=d(B'C,(4'BD))=d(C,(4'BD)).

NG

Mitkhidc AC(A4'BD)=N latrungdiémctia AC nén d(C,(4'BD))=d(4,(4'BD)) =3

3

Do d6 d(A'B,B'C):Ta.

d) Sai: 4'Bc(A'BM ).

B'D//HM,HM c(A'BM) nén B'D//(A'BM).

Do d6 d(A4'B,B'D)=d(B'D,(4'BM))=d(D,(4'BM)).

Mit khac 4D ~(A'BM )=M la trung diém ciia AD nén d (D,(A'BM ))=d(A4,(A'BM))=k

1 1 1 1 1 1 1 6
Khi d6 — = + + }
k> AA”  AB* AM?® & 4° (af a’

J6

Do do6 d(A'B,B'C):?a.

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 1i tir cau 1 dén cau 6.

Cau 1:

Cau 2:

Cho hinh lang tru ding ABC.A'B'C' c6 day la tam giac ABC, AA'=2. Tinh khoang céach tur
A dén mit phang (4'B'C")

Loi giai
Tra loi: 2

Bl

Taco: A4' L (A'B'C") (hinh lang tru ding)
=> d(A4;(A'B'C")=AA"'=2
Cho hinh chop S.ABCD c¢é day la hinh vudng canh 1, S4 L (ABCD), SA= V2. Tinh khoang
cach gitta AD dén mit phang (SBC) (lam tron sé thdp phdn dén hang phdn muwoi)
Loi giai
Tra loi: 0,8
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

- Vi ABCD 14 hinh vuéng nén AD//BC => AD//(SBC)
Khi d6, d(AD;(SBC)) = d(4;(SBC))
-Ké AH L SB tai H
BC 184
BC L BA}
=> BC L (S4B)
=>BC 1 AH
Vi AH L SB va AH L BC nén AH L (SBC)

=> d(AD;(SBC)) =d(4;(SBC)) = AH
- Xét tam giac vuong SAB, co
1 1 1 1 1

- Ta co:

A ST AR (ﬁ)z IRt

NG

=> AH="2~0,8
3

Cho hinh chop S.4BC c6 day ABC 1a tam giac déu canh 1, canh bén SA vudng gbéc voi mit

phang day, S4 = ? Tinh khoang céch tir diém 4 dén mit phang (SBC) (lam tron dén chit s6

thap phan thir hai)

Loi giai

Tra loi: 0,71

Goi E la trung diém BC thi BC L AE vi AABC déu.

Swu tam va bién soan
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Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dung AF L SE (1) tai F.

Taco: BC L SA,BC L AE = BC 1 (SAE)= BC L AF (2).
Tir (1) va (2), suy ra: AF 1 (SBC).

Vay d(4,(SBC)) = AF .

| 1 V2

—=——+ 2:2:AF:—zO,71.
AF SA-  AE 2

Cho hinh chép tam giac déu S.ABC c6 do dai canh day bang 1, canh bén bang V3. Goi O 1a
tam cua ddy ABC, goi d,, d, lan luot 1a khodng cach tir 4 va O dén mat phang (SBC). Tong

Xét tam gidc SAE vudng tai A4, ta co:

d =d, +d, la bao nhiéu? (lam tron dén chit s6 thap phan thir hai)

Loi giai

Tra 1oi: 1,14

Tacod: AM =£, A0=£, oM =£, SO =~/S4> — 40* = /3—l =ﬁ.
2 3 6 3 3
Lai c6 : d, =d(4,(SBC))= 4H =30K , d,=d(0,(SBC))=0K .
Suyra: d=d +d,=3d,+d, =4d, =40K =4. SOOM _ _ 822 ~1,14.
SO* +om* 33

Nguoi ta dung mot cai 1éu cam trai c6 dang hinh chop tir giac déu co tit ca cac canh bang nhau
va bang 3m trén mit dit bang phing. Sau d6 tir dinh cua 18u, nguoi ta gin mot bong dén sao cho
khoang céch tir dinh 1éu dén bong dén bang 30cm . Khoang cach tir bong dén dén mat dat xap xi

bao nhiéu mét? (lam tron dén hang phan mudi)
Loi giai
Tra loi: 1,8
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cai 1éu duoc minh hoa bdi hinh chép ti giac déu S.ABCD .
Goi O la tam ctia day, M 1a vi tri bong dén. Khi d6 khoang cach tir bong dén dén mit dat bang
d6 dai doan thang MO .

2
Tacéd: SO =~/SA — 40" = 32_(¥J zg
32

MO = SO -SM 272—0,3 ~1,8
Vay khoang cach tir bong dén dén mat dat xap xi 1,8 m .

Céiu 6:  Cho hinh chép S.4BC c6 day la tam gidc déu canh bang 3. Tam gidc SAB la tam giac déu va
nam trong mit phang vudng goc voi mit phang (AB C ) . Khoang cach giita hai duong thang S4

va BC bang bao nhiéu? (lam tron dén hang phan trim)

Loi giai

Tra loi: 2,32

Goi H la trung diém ctia doan thang AB . Tam giac SAB déunén SH 1 AB.
Taco:

(SAB) L (A4BC)

(SAB)N(ABC) = AB ;= SH L (ABC)

SH | AB

Ké Ax//BC,suyra BC//(S4,Ax).
d(BC,S4)=d(BC,(S4,4x))=d(B,(S4, Ax)) = 2d (H,(54, Ax))

Ké HI L Ax,I € Ax,ké HK L SI,K e SI. Taco d(H,(SA4,4x))=HK .

Ta co: IH=AH.sin60°=¥, SH=¥.

Tam giadc SHI co: ! == 12 + 12 :>HK=£.
HK® HI* HS 10

Vay d(BC,SA) =2HK = 3\(53 ~2,32.

PHAN IV. Ty luin
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Cau 1:

Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh chép S.4ABC c6 day la tam gidc vuong tai B c6 AB=a,BC = a3 . Biét SA=2a va
SA=(A4BC).
a) Tinh khodng c4ch tir 4 dén mit phang (SBC).

b) Goi M la trung diém ctia AC. Tinh khodng céch tir 4 dén mit phing (SBM )

Loi giai

S

a) Taco: AB L BC, mitkhac BC L SA=> BC 1 (S4B).

AH 1 SB

= AH 1 (SBC).
AH 1 BC

Dung AHJ_SB:>{

B SA.AB _2_a
Jsa2+ 48> 5

AE 1 BM
SA L BM

Khi d6 d(4;(SBC))= AH

b) Dung AE | BM,AF 1 SE ta cc’):{ = BM 1 (SAE)= BM 1 AF

AF L SE

= AF L (SBM)
AF 1 BM

Khi do: {
Tacod: AB=a,AC =~ AB* + AC* =2a. Do BM la duong trung tuyén tng v4i canh huyén nén

BM:%AC:AM:AB:a:AABM d&u canh a:>AE=%.

AESA 24357
JAE  +547 19
Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat c6 AB =a, AD =2a,S4 vudng goc voi
dayva SA=a.
a) Tinh khoang cach tir 4 dén mt phang (SCD) va (SBC).

Khi d6 d(4;(SBM)) =

b) Tinh khoang céach tir 4 dén mét phang (SBD).

Loi giai
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

BC 1 84
a) Dung AN L SB . Do = BC L AN .
BC 1 4B

= AN L(SBC)= d(4;(SBC))= AN - S4B vy d(4;(SBC))=

NYEET

Tuong ty d (4;(SCD)) =AM = _ 544D _2a

Jsa2+4p> 5

b) Dung AE L BD, AF | SE .
Ta ching minh dugc d(A;(SBD)) =d=AF

VidSLABLAD= = L 1, 20
& AB' AD A 3

Cho hinh chop S.4ABCD c6 day 1a hinh vuéng ABCD canh a va SA L (ABCD) . Biét mat phang

(SBC ) tao v&i ddy mot goc 60° .Tinh khoang cach giita hai duong thang BD va SC.

Loi giai

— BC L (S4B). Do d6 ((SBC);(4BCD)) = SBA = 60°

BC 1L AB
0
BC 154

Suy ra S4 = ABtan 60° = a3 .

BD 1 AC

Goi O 1a tAm hinh vudng ABCD ta co: = BD 1 (SAC)
BD 1 54
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dung OM 1 SC khi @6 OM 1a duong vudng goc chung ctiia BD va SC.

o3 Lﬁ
Ta c6: ACAS ~ ACMO(g—g)=> f;g Ai’é:()M:Sf;gC: 2 Lzlﬁ a\30.
Js4? +AC
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: KHOANG CACH
DE TEST SO 02

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén cau 12. M&i cau hoi

Cau 1:

Cau 2:

Caiu 3:

Cau 4:

thi sinh chi chon mot phuong an.
Cho hinh chép S.4BCD ¢6 ddy ABCD 1a hinh chit nhat. Khoang cach tir diém C dén duong
thang 4D la

A. CB. B. C4. C. CD. D. CS.
Cho hinh chép S.4BCD c6 day la hinh vuong canh a, S4 L (ABCD) , SA=a\3. Khoang cach

tir diém 4 dén mat phang (SBC ) bang
A. av3. B, 43 C. 2a43. p, V3.
2 4
Cho hinh hdp chit nhat 4BCD.A'B'C'D' ¢6 AB = a3 , AD=a, AA'=2a.Khoang cach tir 4
dén mit phang (BDD'B') béng
p, 3

2
Cho hinh chép S.4BC c6 day la tam giac vuong tai B, AB=a, AC =3a va SA vudng gboc voi

A. 2a. B. a\/g. C.a.

mit phing ddy. Khoang cach tir C dén mét phang (SAB) bang

A.2a. B. 2a. C.a. D. 2V2a.

Cho hinh chép S.4BC c6 day la tam giac vuong tai 4, AB=a, AC=av2 va SA 1 (A4BC),
SA=a.Khoang cach tir 4 dén mit phang (SBC) bang

Aa\/§ a2 a\/ﬁ
.—2. s )

2 D.
2 5
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Khoang cach tir diém 4 dén mit phang
(BDD'B') bing
a2

A. a3 . B. “f. C.2a. D. ==,

B C.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau7: Cho hinh lang tru déng ABC.A'B'C’ c6 ddy ABC 1a tam gidc vudng tai B, AB=a, AA' = a3
. Khoang céch tir di€ém 4 dén mit phing (A4'BC) bang
INEAER B, 93 c. a2 p. &Y

4 2 3 3

Cau 8: Cho hinh chép S.ABCD cé day la hinh vuong canh a, S4 vuong goc véi day, SA = a . Khoang
céch gitta hai duong thang SB va CD la
A. a3, B. av2. C. 2a. D. a.

Ciu9: Ban Khang muén dyng mét chiéc Léu nho c6 dang hinh chép (tham khao hinh v&) trang tri cho
sinh nhat em trai. Mt day cua chiéc Léu c6 kich thudc 14120 x 160 cm. Bé dung dwoc Léu co
chiéu cao 150cm thi ban Khang can chuén bj bon thanh g dung khung c6 chiéu dai tdi thiéu bao
nhiéu? Biét rang cac thanh gd c6 khoang cach tir chan dén dinh Léu bang nhau.

‘ X p
| )

A. 30411 cm. B. 50411 cm. C. 504/13 cm. D. 30413 cm.

Céu 10: Cho hinh chép S.ABC c¢6 canhbén SA = a va vudng goc voi day, AB = a . Khoang cach tir diém
A dén SB bing:

a\/E. a\/g. C.E. D. av2.
2 2 2
Cau 11: Cho hinh ling try déu ABC.A'B'C’ ¢6 AB=a. Goi M,N lan luot 1a trung diém ciia AB va
BC. Khoang cach giita MN va mit phing (ACC'a’) bang

N % : 2

B. . C. 2 . D. .
4 2 4 2

A.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 12: Cho hinh hop dimg ABCD.A'B'C'D', day 1a cac hinh thoi c6 canh bing a+/3, ABC = 60°.Goi

M 14 diém thudc canh BB'. Tinh khoang cach gitra hai duong thang AM va C'D.
NES B. 2%, c. o3 p. 3%,
4 4 2 2

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & mdi cau, thi

Cau 1:

Cau 2:

Cau 3:

sinh chgn ding hoic sai.
Cho hinh chop S-4BC ¢o 54 1 (ABC), SA=a tam giadc 4BC 13 tam giac déu canh 4.

a2

a) Khoang cach giira hai duong thiang S4 va BC 1a —

af

b) Khoang cach tir C dén mat phang (S4B) la ——

ar

¢) Khoang cach tir 4 dén mit phang (SBC) la

d) Goi G 1a trong tim tam gidc ABC . Khoang céch tir G dén mit phing (SBC) la a\z/f_l
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thang vuéng tai 4 va B,

SA L (ABCD);SA=a;AB=BC=a;AD =2a

a) Khoang cach tir diém D dén canh BC 1a a2

b) Khoang cach tir diém 4 dén (SBC) 1a a.

(

a\/6
3

Cho hinh hgp chir nhat ABCD.A'B'C'D" ¢6 day ABCD la hinh vudng canh a, 44" =2a.
a) Do dai A'C bing a3 .

b) Khoang c4ch tir 4 dén mit phang (BCC'B') bang a.

¢) Khoang céach giita B'D' va AC bang 2a.

d) Khoang cach gitta BD va CD' bang %.

Cho hinh chép S.4BCD c6 day la hinh vuéng ABCD canh a, canh bén S4 L (ABCD) va
SA=a\6.

a) Khoang cach tir § dén duong thing AC bang 2/2a.

b) Khoang c4ch tir diém C dén mit phang (SAD) bang a.

¢) Khoang cach giira hai duong thang SB va CD bang a.

a/6
>
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PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Cau 3:

Caiu 5:

Cau 6:

Cho hinh chép S.ABCD c6 day 1 hinh thoi canh 1. Tam giac ABC déu, hinh chiéu vudng goc
H cta dinh S trén mit phing (ABCD) tring véi trong tim ciia tam gidc 4BC . Puong thang

SD hop v6i mit phang (4BCD) gée 30°. Tinh khoang cach d tir B dén mit phang (SCD).

(1am tron dén chir s6 hang phan tram)
Cho hinh lang tru tir gidc déu ABCD.A'B'C'D' ¢6 canh day béng 2.Goi M,N,P lan luot la

trung diém cia 4D, DC, A'D'. Tinh d((MNP),(ACC")) (Iam tron két qua dén hang phan

tram).

Trong mot chuyén du lich anh An dung gid do ba chan dé kep dién thoai chup hinh (mot chiéc
gi4 d& cdu tao gdm hai phan: Phan thir nhat 1 chan; phan thir hai 1a dau kep dién thoai nhu hinh
v&). Biét rang gia d& dugc md ra sao cho ba goc chan cach déu nhau mot khoang cach bang 120
cm. Tinh chiéu cao cta gia d&, biét chan cta gia 45 dai 130 cm va dau kep dién thoai dai 15 cm
(két qua tinh Centimet).

Cho hinh chép S.4BC c6 day ABC 1a tam giac vudng tai 4, biét
SA=AC =4\/§; AB=4 va SA vudng goc véi mat day (tham khdo
hinh vé). Khoang cach giita hai duong thing 4B va SC bang

B
Cho hinh chép tam giac déu S.ABC co canh day bang 1, G 1a trong tim tam gidc ABC . Goc
giita mat bén va day bang 60°. Tinh khoang cach tir G dén mit phang (SBC).
Kim tu thap Kheops & Ai Cép c6 dang 1a hinh chop tir gidc déu co canh day dai 262 mét, canh
bén dai 230 mét. Khi xay dung kim ty thap ngudi Ai Cap cd dai d tinh toan xay dung mot dudng
ham ldy sang ty nhién tir mot mit bén dén tim day ngan nhit. Khoang cach xay duong ham dé
13 bao nhiéu? (lam tron dén chir sé thdp phdn thir nhat).
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PHAN IV. Ty luin

Cau 1:  Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh vudng canh bang 2024, S4 L (ABCD) va mat
bén (SCD) hop véi mat day (ABCD) mot goc 60°. Tinh khoang cach tir diém B dén mit
phing (SCD) ?

Cau 2:  Cho hinh chop S.ABCD c¢6 day la hinh thang vuong tai A va B, AD =2AB =2BC =2a, canh
bén S4 vuéng goc véi (ABCD), SA=ax3 (tham khdo hinh ve).

B C

Tinh khoang cach tir 4 dén (SBC)

Cau3: Cho hinh lap phwong ABCD.A'B'C'D’ ¢6 canh bang a. Tinh khoang cach tir diém A téi mit
phing (A'BD)

Cau4: Cho hinh chop S.ABC c6 S4 L (ABC), SA=a.Tam gidc ABC vuong cantai 4, BC = a2 .
Goi M 1a trung diém cta 4B . Tinh khoang cach tir M dén mit phang (SBC )
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HUONG DAN GIAI CHI TIET
PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi
thi sinh chi chon mgt phuwong an.
Caul: Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat. Khoang céch tir diém C dén dudng
thang 4D la

A. CB. B. C4.

Vi CD L 4D nén khoang cach tir diém C dén duong thing 4D 1a CD.
Cau 2: Cho hinh chép S.ABCD c6 day la hinh vudng canh a, SA L (ABCD), SA = a3. Khoang cach
tir di€ém A dén mit phang (SBC) bang

A. a\3. B. & C. 2a+3. D. "f

-2

K¢ AH L SB. Ma AH 1 BC (do
ra AH 1 (SBC).
Do do
ABSA a3
JaB* + 45?2
Cau 3:  Cho hinh hp chit nhat ABCD.A'B'C'D' ¢6 AB = a3 , AD=a, AA'=2a.Khoang cach tir 4
dén mit phing (BDD'B') bang

B BCJ_(SAB)), suy

d(4;(SBC))= AH =

Dﬁ.

A. 2a. B. a3 . C.a. D. —
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Cau 4:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

AL D

B C’
Ké AI L BD tai I (1).
Do BB' L (ABCD) nén BB' L Al (2).

Tir (1) va (2) suy ra A L(BDD'B') hay d(A,(BDD'B'))=AI .

avN3.a

AB.AD
Xét tam gidc vuong ABD ,tacd Al = = = ay3 )
JAB*+AD* \Ba*+a* 2

_aV3

==

Cho hinh chép S.ABC c6 day la tam giac vuong tai B, AB=a, AC =3a va S4 vudng goc voi
mit phing ddy. Khoang cach tir C dén mét phang (SAB) bang

Vay d(4,(BDD'B'))

A.2a. B. 2a. C.a. D. 24/2a.
Loi giai
SAL(ABC)= SALCB
CB L AB
Ta cb = CB L (S4B).
CB 1S4

Do d6 d(C,(SAB))=CB=+AC* - 4B* =2\2a.
Cho hinh chép S.4BC c6 day la tam gidc vuong tai 4, AB=a, AC=av2 va SA 1 (A4BC),
SA=a.Khoang cach tir 4 dén mit phang (SBC) bang

A. a3 ay2

. B. <. C. . D.
2 2 5 5
Loi giai
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S,

Goi I 1a hinh chiéu ciia 4 trén BC, H 1a hinh chiéu cua A trén SI .

Ta co:
SA L (ABC)=SA L BC
= BC 1(S41)= BC L AH
Al 1L BC = AH 1 (SBC)
SI L AH
Do d6: d(4,(SBC))= AH
1 1 1 1 1 1 1 5 a10
AH? SA2+ABz+AC2 a2+a2+2a2 2a2:>
a~10
Vay d(A4,(SBC)) = .
ay d(4,(SBC))=—

Cau 6:  Cho hinh lap phuong ABCD.A'B'C'D' ¢6 canh bang a . Khoang cach tir diém 4 dén mit phing
(BDD'B') bing

A. a3, B. af. C.2a. Q..

Loi giai
A’ o
1
1 C’
B’ N
1
1
1
|
1
[}
|
|
|
Al
/’K\ - b
P ‘_:k’\—
/’ ’’’’’ [} ~ o

vy}
Q

Ké 40 L BD, O€BD.

A0 L BD
Ta co { ,=> A0 1 (BDD'B') = d(4,((BDD'B'))) = 40.
A0 L BB

! ! =i+i:>A0=“*E.

Xét tam giac vudong ABD ta cod = +
8 8 AO* AB* 4AD* 4 & 2
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av?2
Vay d(A4,((BDD'B"))) ==
 d(4((80D)) =2
CAu7: Cho hinh ling tru dimg ABC.A'B'C' ¢6 day ABC latam gidc vudng tai B, AB=a, AA' = a3

. Khoang cach tir diém 4 dén mit phang (A'BC ) bang

A O3 Q.&. c. D2 p, @6
4 2 3 3
Loi giai
A C’
A
A
BC 1 4B
Ta c6 } = BC L (A'AB) = (A'AB) L(A'BC)
BC 1 44

Ké AH L A'B = AH L (A'BC).Do 46 d(A,(4'BC))=AH
1 11 1

= =+ =
AH? AA?  AB* 3d® & 3d°

a

Xét tam giac vuong A'AB co

2
oAl =20 4 =93 gy d(4,(4BC))= 3
4 2 2

Cau 8:  Cho hinh chop S.ABCD c6 day la hinh vuong canh a, S4 vudong goc véi day, S4 =a . Khoang

cach giira hai duong thang SB va CD 1a

A. a3 . B. av2. C. 2a. D. a:

Loi giai
S

Vi CD /| AB nén d(SB,CD)=d(CD,(S4B))=d(D,(S4B))=A4D=a.

Cau 9: Ban Khang muén duyng mot chiéc Léu nho c6 dang hinh chép (tham khao hinh v&) trang tri cho
sinh nhat em trai. Mt ddy cta chiéc Léu c6 kich thudc 1a120x 160 cm. Bé dung duoc Léu c6
chiéu cao 150cm thi ban Khang cin chuan bi bon thanh gd dung khung c6 chiéu dai tdi thiéu bao
nhiéu? Biét rang cac thanh gd c6 khoang cach tir chan dén dinh Léu bang nhau.
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CHUYEN PE VII — TOAN — 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. 30\/ﬁ cm. D. 30\/E cm.

Do hinh chép S.4BCD 14 hinh chép c6 cac canh bén bang nhau nén SO L (ABCD) do d6 duong
cao ctia hinh chop bang SO =150 (cm).

Ta cb: AADC vudng tai D cb6 AC = AD> + DC? =/120* +160* = 200 (cm)

= A0 =100(cm).

Tam gidc ASAO vudng tai Ocod SA=~/SO* + A0 =/150> +100” = 50v/13 (cm).

Véy mdi thanh gd c6 chidu dai téi thiéu 50v/13 cm.

Cho hinh chép S.4BC c6 canh bén S4 = a va vudng goc véi ddy, 4B = a. Khoang cach tir diém
A dén SB bang:
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s

A.. B. “‘2/3. c.%. D. a\/2.

Loi giai
Trong (SAB) ké AH L SB tai H . Suy ra khoang cach tirdiém 4 dén SB bang do dai AH .
Do SA L (ABC)= SA L AB.

Tam giac SAB vuong tai 4 va AH 1a dudong cao.
1 1 1 1 2

= + =—+—=—.
AH? SA*> AB* & & &

Suy ra:

:>AH=a

2

o

Cau 11: Cho hinh ling try déu ABC.A'B'C’ ¢6 AB=a. Goi M,N lan luot 1a trung diém ciia AB va
BC. Khoang c4ch giita MN va mit phang (ACC'A’) béng

A. B. “*6. c. D2 D. “\E.
2 4 2

Loi giai

a3

Ké BK L AC. Ma tam giac ABC déu canh a nén BK = -

Ké MH L AC, ma MH 1 A4’ (do AA' L (ABC)),suyra MH L(ACC'A").
Tacd M,N latrung diém cua AB, AC nén MN //AC = MN//(ACC'A').

Do do d (MN.(ACC'A")) = d(M;(ACC'A")) = MH = - BK = Lals _al3
27 22 4
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Cau 12: Cho hinh hop dimg ABCD.A'B'C'D', day 1a cac hinh thoi c6 canh bing a+/3, ABC = 60°.Goi

M 14 diém thudc canh BB'. Tinh khoang cach gitra hai duong thang AM va C'D.
NES 3a c. a3 p. B&
4 2 - 2

B. —.
4

Loi giai
A’ D’

C'

|

|

My, |
|

|

/ ~
# H
B C
D@ thiy (ABB'A')//(CDD'C')= AM //(CDD'C").
Taco d(AM,C'D)=d(AM (CDD'C"))=d(4;(CDD'C")).
Ké AH 1 CD, ma AH L CC' (do CC' L(ABCD)),
suyra AH 1 (CDD'C')=>d(4,(CDD'C"))= AH.

WE =D

a\/g.\/g=3_a.

2 2

Lai co6 ABCD 1 hinh thoi va ABC = 60° = AACD déu canh a~/3 = AH =

PHAN II: Ciu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi

Cau 1:

sinh chgn ding hoic sai.
Cho hinh chép S-4BC ¢ S4 1L (ABC), SA=a, tam gisc 4BC 1a tam giac déu canh 4.

a) Khoang cach giita hai duong thang S4 va BC la a

2
5

b) Khoéng cach tir C dén mit phang (S4B) la %
a21
3

c) Khoang cach tir 4 dén mit phang (SBC) la

d) Goi G 1a trong tim tam gidc 4BC . Khoang céch tir G dén mit phing (SBC) la af
Loi giai
| a)Sai | b)Sai | ¢Sai | d)Ping |
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S

a) Sai: M 1a trung diém BC.
a\3

Tam gisc ABC déunén AM 1 BC va AM == ma SA L(ABC)= S4 L AM

Vay khoang cach giira hai duong thang S4 va BC la AM = %.

a3

b) Sai: N 1a trung diém AB . Tam gidc ABC déunén CN L AB va CN :T

Suyra S4 L (ABC)= SA L CN.Vay CN L (S4B).

a3
Suy ra d(C,(S4B))=CN = —

c) Sai: Ké AH 1 AM tai H
Tacé BC L AM ; SA L (ABC)= SA L BC

Vay BC L(SAM )= BC L AH
Vay AH 1 (SBC)
Suy ra d(4,(S4B))=AH

) ) 1 1 1 1 7
Tam giac SAM vudng tai 4 co s=—>+ S=—+ —=—
AH SA~ AM~ a [ a3 ] 3a
2

3a® ax/ﬁ
7

Suyra AszT:AH:

d) Bung: Ta co oM = d(G’(SBC)) :l
AM  d(4,(SBC)) 3

la\/i a\/ﬁ

1
=d|(G,(SBC))==d|(A4,(SBC))=—. =
(6.(58C) =L a((s50)) =L 02 o
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thang vuong tai 4 va B,
SA L (ABCD);SA=a;AB=BC=a;AD =2a

a) Khoang cach tir diém D dén canh BC 1a a2 .
b) Khoang cach tir diém 4 dén (SBC) 14 a.
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¢) Khoang cach tir diém 4 dén (SCD) 1a & 66 .

a\/6

d) Khoang cach giita hai duong thang AC va SD la 3

Loi giai
| a)Sai | b)Sai | ¢©Sai | d)Ping

a) Sai: Khoang cach tir diém D dén canh BC 1a av2.

D@ thay AD//BC nénkhoang cach d (D;BC)=d(4;BC)=AB=a

b) Sai: Khoang cach tir diém 4 dén (SBC) 1a a.

dung duong cao AH cua tam giac SAB, suy ra dugc AH | (SBC) nén

2 2
d(A,(SBC))= At = [ 2545 _af2
AS*+AB® 2

a/6

¢) Sai: Khoang cach tir diém A4 dén (SCD) la et

Goi I 1atrung diém AD, nhan thdy t&r gidc ABCI 13 hinh vuéng canh a,

Xét trong tam gidc ACD ¢6 CI 1a dudng trung tuyén va CI = a = IA = ID , tir 46 suy ra tam giac
ACD vuodng tai C.

Dung duong cao AK cia tam gidc SAC, d& dang chimg minh duge 4K L (SCD)

2
2) a’
Suy ra d(A4,(SCD))= 4K = ( ) _ af
d) Pung: Khoang céach giita hai duong thang AC va SD 1a a36 .

Duyng hinh chit nhit ACDE , taco AC//DE nén AC//(SDE).

AE =CD=\CI* + ID* =\d* +a* = a2
Do d6 d(AC,DE)=d(AC,(SDE))=d(4,(SDE)).
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dung dudng cao AJ trong tam gidc SAE , ta chimg minh duoc 4J L (SDE).

2
2 2 a\/a a’
Tir d6 suy ra d (A4,(SDE))= AJ = ‘/ Ab; A5 - = ( ) _ a6
AE* + AS 3

Cho hinh hgp chir nhat ABCD.A'B'C'D" ¢6 day ABCD la hinh vudng canh a, 44" =2a.
a) Do dai 4'C bang a3 .

b) Khoéng c4ch tir 4 dén mit phang (BCC'B') bang a.

¢) Khoang céch giita B'D' va AC bang 2a.

d) Khoang cach gitta BD va CD' bang %.

Loi giai
‘ a) Sai ‘ b) Piling ‘ ¢) Pung ‘ d) Sai ‘
A D’
B! l -
TN S c’
I N N
/ . N
;! \
| \
I 4 \ N
/ N ="D
R S
B C

a) Sai: Ta c6: A'C=+ A4+ AC* =~ A4”+ AB* + AC* = a6
AB 1 BC
AB L BB'

¢)bung: CoB'D'<(A4'B'C'D")||(ABCD) > AC = d(B'D"; AC) =
d((4'B'C'D");(ABCD))=2a.

d) Sai: Ta c6: CD'//A'B=CD'//(A'BD)> BD

= d(BD;CD")=d(CD';(A'BD))=d(C;(A'BD))=d(4;(4'BD)
Tathdy A.4'BD lata dién c6 AB,AD,AA' d61 mot vudng goc

1 L1 11119 2a
- =t = d(4;(4'BD))==2.
T O[a(4BD)] 447 4B AD' 4 & o 4 (4:(4'5D)) =3

b) bung: Ta co: { = AB 1 (BCC'B") = d(A;(BCC'B')): AB=a

Cho hinh chép S.ABCD c6 day la hinh vuéng ABCD canh a, canh bén S4 | (ABCD) va
SA=aN6.

a) Khoang cach tir S dén duong thang AC bang 2\2a.

b) Khoang cach tir diém C dén mit phang (S4D) bang a.

¢) Khoang cach giira hai duong thang SB va CD bang a.

a6

d) Khoang cach giita hai duong thang SC va BD bang -
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi
‘ a) Sai ‘ b) Piling ‘ ¢) Pung ‘ d) Sai ‘

a) Sai: Ta ¢6 SA L (ABCD)= SA L AC. Viy d(S,AC)=SA4=a6.
CD L AD
CD 1 S4

BC 1 AB
¢) bung: Ta co6 BC LA™ BC 1 (S4B)= BC L SB.Matkhac BC L CD.

b) Dung: Ta ¢6 { = CD 1(S84D). Vay d(C,(S4D))=CD=a.

= BC la doan vudng goc chung ciia SB va CD. Vay d(SB,CD)=BC=a.
d) Sai:

Goi O la tam hinh vuéng ABCD.
. |BD L AC
Ta co
BD 1 S4

Trong mit phang (SAC): tr O ké OH L SC tai H .
Taco OH L SC va OH 1 BD(do BD 1(SAC),0H <(SAC)). Vay OH la doan vudng goc
chung cua SC va BD.

= BD 1 (SAC) tai O.

a2 e
Ta co sinA/C\S=ﬁ=O—H:>OH=OC'SA= 2 =a\/6.
sSC  oC SC 2J2a 4

a6

Vay d(SC,BD)=0H ==~

PHAN III. Cau tric nghiém tra 16i ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.
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Cau 1:

Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh chép S.ABCD c6 day 1a hinh thoi canh 1. Tam gidc ABC déu, hinh chiéu vudng goc
H cta dinh S trén mit phang (ABCD) tring véi trong tim ciia tam gidc 4BC . Puong thang
SD hop voi miat phang (ABCD) goc 30°. Tinh khoang cach d tir B dén mit phang (SCD).

(lam tron dén chit s6 hang phan trim)

Loi giai

Tra loi: 0,65

Xac dinh 30° =m)=@=@ va SHzHD.tanSﬁz%.

Do BH N(SCD)=D=>d| B,(SCD)| =%.d[H,(SCD):| =%.d[H,(SCD)].

Tacé HC L AB= HC L CD.
K¢ HK 1 SC.Khid6 d| H,(SCD)|=HK .

Tam giac vuong $SHCS, c6 HK = SHHC __ 221 .

JsHt+HC: 21
3 V21

Viy d| B,(SCD) |=—HK =——=0,65.

by d| B,(SCD)] =3 =

Cho hinh lang try t& giac déu ABCD.A'B'C'D' ¢b canh day béng 2.Goi M,N,P lan luot 1a
trung diém cia 4D, DC, A'D'. Tinh d((MNP),(ACC')) (lam tron két qua dén hang phan

tram).

Loi gidi
Tra loi: 0,71
A B
Y/ [0
s
DL
TN ¢
]
bk
PO
,lf- ------------------- B’
//P s
DI 0 \'\ Cl

Vi MN la dudng trung binh cua tam gidc DAC nén MN // AC (1)
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

MP 13 dudng trung binh cia DAA'D' nén MP//CC’ (2)
Tu (1),(2) suy ra (MNP)//(ACC").
Goi O= ACABD, I = MN N BD,

... [orLA4c
Khi d6 = 0l L(ACC').
ol L.cc’

. , , 1 1 242 2
Vay d((MNP),(ACC"))=d(1,(ACC"))=0I = SDO=2.—==—-~071.

Trong mot chuyén du lich anh An dung gid do ba chan dé kep dién thoai chup hinh (mot chiéc
gi4 d& c4u tao gdbm hai phan: Phan thir nhét 13 chin; phan th hai 1 dau kep dién thoai nhu hinh
v&). Biét ring gia d& dwoc mé ra sao cho ba gbc chan cach déu nhau mot khoang cach bang 120
cm. Tinh chiéu cao cua gia do, biét chan cua gia do dai 130 cm va dau kep dién thoai dai 15 cm
(két qua tinh Centimet).

Tra loi: 125

Phén chan gia d& c6 dang hinh chop déu S.ABC
Goi O la trong tim tam gidc 4BC khi d6 SO L (ABC)
Theo bai AB=BC=AC=120cm; SA=SB=SC =130cm

12043

Goi M 1a trung diém ctia BC ta c6: AM = 5

=60+/3 suyra AO:%AM =404/3
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Cau 4:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam giac vudng SA0 ta cod: SO =+/S4° - A0° =110
Vay chiéu cao cua gia d5 1a 110+15=125(cm)
Cho hinh chép S.ABC c6 ddy ABC 1a tam giac vudng tai A, biét SA= AC = 42, 4B =4 va

SA vudng goc voi mat day (tham khdo hinh ve).
h

B

Khoéng cach giira hai duong thang 4B va SC bang
Loi giai

Tra loi: 4

K¢é AH vudng goc voi SC .

Theo gia thiét ta c6 S4 L AB; AC L AB nénsuy ra AB L (SAC).
Do d6 AB L AH = AH la doan vudng goc chung ctia 4B va SC.
= d(4B,SC) = AH .

Xét tam gidic vuong can SAC cé: SC=2.4=8 = AH = %SC —4.

Vay d(4B,SC)=4.
Cho hinh chép tam gidc déu S.ABC c6 canh ddy bang 1, G 1a trong tAm tam giac ABC . Goc
giita mat bén va day bang 60°. Tinh khoang cach tir G dén mit phang (SBC).
Loi giai
Tra l&i: 0,25
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Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

5

Goi 7 1a trung diém cua BC.
Trong mat phang (SAI) ké GH L SI. (1)
BC 1 4l
Ta co = BC L (SAI)= BC LGH. (2)
BC 1 81
Tur (1) va (2) ta c6 = GH L (SBC) = d(G:(SBC)) = GH.

(SBC)(ABC) = BC

Tacé: 1 ST L BC — ((SBC);(ABC)) = (SI; Al ) = SIA = SIG = 60"
Al L BC
Ta c6 G1=%A1=$:» GH = GI.sin 60° =§.§=%:o,25.

Kim ty thap Kheops ¢ Ai Cép c6 dang 1a hinh chop tir gidc déu co canh day dai 262 mét, canh
bén dai 230 mét. Khi xay dung kim tu thap nguoi Ai Cap c6 dai da tinh toan xay dung mot dudng
ham lay sang ty nhién tir mot mat bén dén tam day ngin nhat. Khoang cach xay duong ham dé
13 bao nhiéu? (lam tron dén chir sé thdp phdn thir nhat).

Tra 1oi: 94,5

Ta gid st cac canh va dinh cta kim ty thap nhu hinh v&. Vi S.4BCD hinh chép tir giac déu nén
SH L (ABCD) (H = ACNBD).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét ABC vuong tai 4, ta co: AC =~ AB* +BC* =~262% +2627 =2624/2 (m)

:>HC:§=131\/§ (m)

Xét SHC vuong tai H ,taco: SH =+/SC* - HC’ = \/2302 —(131\/5)2 = /18578 (m).
Ké HJ vudng goc v6i SI, suy ra HI 1a doan dudng ngin nht.
SI? =SC? - IC* =230% -131% =35739
| HI? = S~ SH? = 3573918578 = 17161
1 1 1 1 35739

Trong tam giac SHI vudng tai H, ta co: =t ——= + =
HJ= SH” HI* 18578 17161 18578.17161

Co

18578.17161
35739
PHAN IV. Ty luin

Ciu1: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang 2024, S4 L (ABCD) va mat
bén (SCD) hop voi mat day (ABCD) mot goc 60°. Tinh khoang cach tir diém B dén mit
phing (SCD) ?

= HJ? = = HJ ~94,5(m).

Loi giai

(SCD)N(ABCD)=CD

Tacé: { 4D L CD = ((SCD),(4BCD)) =( 4D, D)= SDA = 60°
SD 1 CD

Vi BA//(SCD) nén d(B,(SCD))=d(4,(SCD)).

Tir 4 ké AH L SD thi AH L CD (do CD 1 S4,CD L AD).

Do d6 d(A4,(SCD))= AH = AD.sin SDA =2024.5in 60° = 202;‘/5 .

= d(B,(SCD))=d(A4,(SCD))=101243.
Cau 2:  Cho hinh chop S.ABCD c6 day la hinh thang vuéng tai 4 va B, AD=2AB =2BC =2a, canh
bén S4 vudng goc voi (ABCD), SA= aJ3 (tham khdo hinh vé).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B

Tinh khoang c4ch tir 4 dén (SBC)

B

Loi gidi

Goi H la hinh chiéu cua 4 trén SB (1).
Ta c6: BC L AB,SA= BC 1 (SAB)= BC L AH (2).

Tir (1),(2) tacé AH L(SBC)=d(A,(SBC))=AH .

Xét tam gidc vudng SAB ,tacd: AH =

Vay d(4,(SBC))=

a3
n

SA.AB

a3

JS£+4B> 2

Cho hinh 13p phuong ABCD.A'B'C'D’ c6 canh bang a . Tinh khoang cach tir diém A toi mat

Cau 3:
phang (A'BD)
Loi giai
Ar
m D,
BI ,‘i : ‘\\
[" I \‘ C,
Y
" ! ﬂM\
"" Aitf \‘
! ,*::**‘(*****’*i::::’p
! ,,’/ \_{s\.‘_’/_,,
e
B C
2 . 1 1 1 3
co 04=Y2 Knids e — =43
2 AH® A'A° 04 3
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

av'3
T
Caud:  Cho hinh chép S.4BC ¢6 SA L (ABC), SA=a. Tam giac ABC vuéng cantai 4, BC=av/2.

Vay d(4;(4'BD))=

Goi M 1a trung diém ciia 4B . Tinh khoang cach tir M dén mat phang (SBC )

Loi giai

Goi I 1a trung diém ctua BC. Vi tam giac ABC vudng can tai 4 nén AI 1 BC.
Theo gié thiét S4 L (4BC)= BC L S4.Do d6 BC L (SAI).

Trong mit phang (SA7),ké AH L SI (1).Ma BC L(SAI) = BC L AH (2).
Tir (1) va (2) suy ra AH L (SBC) = d(A,(SBC))=AH .

a

a.

2
Taco A]:BTC:_‘“/E;AH ALAS 2 a\/§'

2 - 2 2 2 - 3
VAP + 48 [
2
a3

Vi M la trung diém cua BC nén d (M,(SBC))= %d(A, (SBC)) = %AH ==
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: THE TICH
DE TEST SO 01

PHAN 1. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Ciu 6:

thi sinh chi chon mot phuong an.
Cho khéi tir dién OABC ¢6 céc canh OA4,0B,0C d6i mot vuong goéc voi nhau va OAd=a,
OB =b, OC = ¢ . Thé tich caa khéi tir dién OABC bang

1 1
A.V:Eabc. B.V=Eabc. C.V =3abc. D. V =abc.
Cho khbi chop co dién tich day bang 3a’ va chidu cao bang 2a . Thé tich ciia khdi chop d6 bang
3
A. 6a° B. 3d’. C. 24, D. %

Mot d6 choi ¢ dang khdi chop cut tir giac déu (hinh vé bén duwdi) véi
do dai hai canh day lan lugt 1a 3cm va 5 cm, chiéu cao 12 9 cm. Thé
tich cta khdi chop cut tir giac déu d6 bang

A. 151 cm’. B. 441 cm’.
C.195cm’. D. 147 cm’.
Cho khoi chép S.ABCD c6 ddy ABCD la hinh vuéng canh a, S4 L(ABCD), géc giira canh
bén SB va mit phang day ABCD bang 60°. Thé tich khdi chop S.ABCD bang

A. 3v34%. B. & o By

33 3

Cho hinh lang tru tam giac ABC.A'B'C' ¢6 AB, AC, A4’ d6i mot vudng goc v6i nhau. Biét
AB=a, AC=2a, AA' =3a, tinh theo a thé tich ¥ ctia khdi ling tru ABC.A'B'C’.

AV =a. B. V =3a’. C.V=6ad. D. vV =2ad".

Cho khéi lang try diing ABC.A'B'C"' ¢6 AB = AC =a, AA'= a2, BAC = 45" . Tinh thé tich V/

ctia khéi lang tru di cho

D. o®.

A’ c’
3 3 ’
AL g, Y20 B
4 4
3 3
c. L. p. L.
2 6
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BC cé day la tam giac déu canh 2a, canh bén SA vudng goc véi day va
SA = a+/3 . Tinh thé tich V ctia khéi chép S.4BC.

A. V:%a3, B. V =d’. C.V=2a2. D. V:%cﬁ

Cho hinh chép S.4BCD c¢6 ddy ABCD 1a hinh chit nhat, AB =a,AD =2a,54 vudng goc véi
ddy va SA = a+/3. Thé tich ciia khéi chép S.4BCD bing

43’ 2134°
A. \/;a . B. 434°. C. \/;a . D. 2/34°.

Cho hinh chép S.ABCD c6 day 1a hinh chit nhat c6 AB =2a+/3; AD =2a. Mit bén (S4B) 1a

tam giac déu va nam trong miat phing vudng goc voi day. Thé tich khdi chop S.ABD 1a
A. H3d. B. %f. C. 4d’. D. 2434,

Cho hinh chép S4BC, day la tam gidc ABC vuong tai B, cd AB = a/3;BC =a. Tam giac
SAC cantai S va thudc mat phang vudng goc véi day, mp (SBC ) tao v4i day mot goc 60°. Thé
tich khéi chop SABC 1a

3 3

3 3 3

A.a\/_. B. L. C.a\/—. D. 24",

2 4 3
Cho hinh chép S.ABCD c6 day 1a hinh vudng canh bang 2a. Tam gidc SAB déu va nam trong
mit phang vudng goc véi mit phing (ABCD). Theé tich cua khoi chép S.4BCD la

3 3 3
NS B £V C. 4a’\3. p, 43

4 2 3
Cho khéi chop tam giac déu S.ABC biét AB=a va SA=2a . Tinh chiéu cao ctia khdi chop
S.ABC.

a~33
5

a\/§ _avl141

B. V= . C.V= . D.I/:"‘/g
3 6 3

AV =

PHAN II: CAu tric nghiém ding sai. Thi sinh tra 10i cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi

Cau 1:

sinh chon ding hoac sai.

Cho hinh chép S.4BCD ¢ déy ABCD la hinh thoi, BAD =120°, AB = a . Hai mit phing (SAB)
va (SAD) cling vudng goc véi day. Goi M 1a trung diém ciia BC, biét AMS =60°.

a) SA L (ABCD).

b) SA=3a.

B

2

c) VS.ABCD =

d) Khoang cach tir D dén mit phang (SBC) bang %Ta'
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh lang try ding ABCD.A'B'C'D’ c6 day ABCD 1a hinh chit nhat, AB=a, AD = a2 ,
AB' =av5.
a) Cong thirc tinh thé tich hinh 1ang tru 1d V ;0 yperp = Sapep-AA4"
b) Dién tich hinh chit nhat ABCD bing a’/2.
¢) Chiéu cao ctia hinh ling tru bang a.
d) Thé tich cua khéi ling tru bang 242 .
Cho hinh ling tru dimg ABC.A'B'C’ c¢6 ddy ABC la tam giac déu canh bang « va goc nhi dién
[4,BC, 4] bang 30°.
a) Goc nhi dién bang goc A'MA ,v6i M 1a trung diém cta BC.
2
b) Dién tich ddy cua hinh lang tru1a §,,. = # :
¢) Chiéu cao cta hinh ling try bang a.

3
d) Thé tich khéi ling tru bing < f .

Cho hinh chop S.ABCD c¢6 ddy ABCD 1a hinh thang vudng tai 4 va D c¢o
AB=2,AD=CD=1, SA vudng gbéc véi mit phang (4BCD), goc giira duong thang SC va

mit phang (ABCD) bang 60°. Goi M 1a trung diém cua doan thang SB .
a) Goc gilta duong thing SC va mit phang (ABCD) la géc SCD.
b) Chiéu cao cua khdi chop S.4BCD bang J6.

¢) Thé tich ciia khéi chop S.4BCD bang %

d) Thé tich cta khdi chép M.BCD bang %

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Mot chiée 16ng dén kéo quan c6 hinh lang try luc gidc déu véi canh day 8
cm. Biét tong dién tich cac mit bén cua chiée 1ong dén nay bang 1536 cm?

Tinh thé tich ctia chiéc 16ng dén do, két qua 1am tron dén hang don vi (
don vi cm?)
Mot khéi gb hinh 1ap phuwong c6 do dai canh bang x (cm) . O chinh giira mot mit cua hinh 1ap

phuong nguoi ta duc mét 16 hinh vudng théng sang mit ddi \ R

dién, tAm ctia 16 hinh vudng 14 tAm cia mit hinh 1ap phuong, J— —

cac canh 156 hinh vudng song song véi cac canh cua hinh 1ap / i 4

phuong va c6 do dai y (¢m) nhu hinh vé bén. Biét rang r’

x=80cm, y=20cm vathétich ¥ ctakhdi gb sau khi duc K |
| |

co dang a.10° (cm’) . Tim gia tri ctia a. R | ? -
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4ABC cé day 1a tam gidc ABC déu canh 2, tam giac SBA vudng tai B, tam
gidc SAC vudng tai C. Biét goc giita hai mit phang (SAB) va (ABC) bang 60°. Thé tich khoi
chop S.4ABC 1a bao nhiéu? (két qua lam tron dén hang phan tram).

Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh va AB=2A4C =4, BC = 243 . Tam
gidc SAD vudng can tai S, hai mit phang (SAD) va (ABCD) vudng goc nhau. Thé tich khdi
chop S.ABCD la bao nhiéu?

Cho khéi hop ABCD.A'B'C'D' . Biét ring thé tich khéi lang tru ABD.A'B'D' bing 2+/3. Tinh
thé tich khbi hop ABCD.A'B'C'D’ (Iam tron dén hang phan tram).

Tinh thé tich cua khdi chop tir giac déu S.ABCD c6 chiéu cao bang V3 va do dai canh bén 3
(1am tron dén hang phan tram).

PHAN IV. Ty luin

Cau l:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cho hinh chép S.ABC c¢6 canh bén SA4 vuong goc véi mat phéng day (ABC ) .Biét SA=a, tam
gidc ABC latam giac vuéng cantai 4, AB =2a.Tinhtheo a thétich ' ctakhéi chop S.4BC.
Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh chit nhat v6i AB = a, BC = a+/3 . Canh bén SA
vudng goc voi day va duong thang SC tao véi mit phang (SAB) mot goc 30°. Thé tich khéi
chép S.ABCD 1a

Cho khoi chop S.4ABC c¢6 day la tam giac déu canh 24, mat bén SBC la tam giac vudng can
tai S va (SBC ) vudng goc voi mit phang (ABC ) . Thé tich ctia khdi chop da cho bang

Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh chit nhat, 4B =a, AD =2a.Tam giac SAB la
tam giac déu va nam trong mat phang vudéng goc véi ddy. Thé tich cua khdi chop S.ABCD bang
Cho khdi chop tam giac déu co canh ddy bang a va canh bén tao voi day mot goc 60°. Thé tich
khoi chép do bang

Cho khdi lang tru diing ABC.A'B'C’ ¢b day ABC 1a tam giac vudng can tai B . Biét C'A = a2
va AC'C =45°. Thé tich ctia khdi lang try da cho bang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET
PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi
thi sinh chi chon mgt phuwong an.
CAul: Cho khdi t&r dién OABC c6 cac canh OA4,0B,0C ddi mot vuong goéc voi nhau va OAd=a,
OB =b, OC = ¢ . Thé tich ctia khéi ttr dién OABC bang

A.V=%abc. E.- C.V =3abc. D. V =abc.

Loi giai

C

Tacd OA L OB, OA L OC nén OA L (OBC), khi @6 OA4=a 1a chiéu cao cta khdi tir dién.

Dién tich day S = %OB.OC = %bc.

Thé tich khéi t dién OABC 1a V = %Sh = bc.a = gabc .

1
32

Cau2: Cho khdi chop co dién tich day bang 3a’ va chidu cao bang 2a. Thé tich ciia khdi chop d6 bang
A. 6a’. B. 3a°. C. 24", D. %3 .
Loi giai
Thé tich ctia khdi chop @6 1a: V = %.3612.201 =2a’.
Cau 3:

Mot d6 choi c6 dang khéi chop cut tir gidc déu (hinh vé bén duwdi) v6i do dai hai canh day lan
luot 12 3cm va 5 cm, chiéu cao 12 9 cm. Thé tich cta khéi chop cut tir gidc déu d6 bang

A. 151 cm’. B. 441 cm’. C. 195 cm’. D. 147 cm’.
Loi giai
Dién tich hai day cua khéi chop cut tir gidc déu 1a: 9 cm?® va 25 cm?.

7 , ‘ 1
Thé tich ctia khéi chop cut ti giae déu do 1a: 7 = 5'9'(9+ J9.25 + 25) =147 cm’.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Ciu4: Cho khéi chop S.ABCD ¢6 day ABCD 1a hinh vudng canh a, SA L (ABCD) , goc gitra canh
bén SB va mit phang ddy ABCD bang 60°. Thé tich khéi chop S.4BCD bang

A. 33d. B g C. gcf. D. a*.

W3 -

Taco SA L (ABCD) nén goc gitra dudng thang SB va mat phang ABCD 1a goc SBA.
Khi d6 ta c6: SA = AB.tan60° = a+/3 .

Thé tich khéi chép S.ABCD 1a V = %SABCD SA= %a2.a = ?cﬁ :

Cau5:  Cho hinh ling try tam gidc ABC.A'B'C’' ¢6 AB, AC, AA' d6i mot vudng goc véi nhau. Biét
AB=a, AC=2a, AA' =3a, tinh theo a thé tich V' cta khdi lang tru ABC.A'B'C’.
A.V=a. B. V =3a’. C.V=6a. D.V=2a.

Loi giai

1
Viscwe = ABACAA' = 3d’.

Cau 6:  Cho khéi ling tru ding ABC.A'B'C' ¢ AB = AC = a, AA' = a2, BAC = 45° . Tinh thé tich V'

ctia khdi lang tru di cho
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ C’

Bﬂ'

N

3 3
AL B. V2a .
4 4

3
c. L. D.
2

Loi giai
3

Thé tich khéi lang try V = § 5. AA' = %AB.A C.sin BAC.AA' = "7 :

Cau7: Cho hinh chop S.ABCco day 1a tam giac déu canh 2a, canh bén S4 vudng goc véi day va
SA = a~/3 . Tinh thé tich V ctia khéi chép S.4BC.

A. V:%f. B.V=d C.V=2dV2. D. V=%a3.

Loi giai

11
V=—hS=-~B.(2
S =23.(2q)

B
—.=a .
4

CaAu 8: Cho hinh chép S.4BCD c6 ddy ABCD l1a hinh chit nhat, 4B =a,AD =2a,54 vudng goc véi
ddy va SA = a+/3. Thé tich ciia khéi chép S.4BCD bing

A 4\/§a3 2\/§a3
3

) B. 4/34°. C. . D. 2/34°.

= 3
Loi giai
)

: , 1 1
Thé tich khdi chop: V= 2-S4.5 1y = g.a\/E ala=

YC
2a3x/§

T -
CAu9: Cho hinh chép S.ABCD c6 day 1a hinh chit nhat c6 4B =2a+/3; AD =2a. Mit bén (S4B) 1a

tam giac déu va nam trong mit phiang vudng goc voi day. Thé tich khdi chép S.ABD 1a

A. 434°. B. #ﬁ. C. 44°. D. 2/34°.
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Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Goi H 1a trung diém cuia doan thang 4B suy ra SH la duong cao cua tam gidc SAB
=SH 1 AB.
Ma (S4B) L (ABCD)= SH L (ABCD)

NG

Vi tam gidc ABC déu canh 2a~/3 nén SH = AB.T =3a.

1

Dién tich tam gidc ABD: S, ., = EAB.AD = %.2a\/§.2a =243,

Thé tich khéi chép S.ABD: V, ., = %SAABD SH = %.2512\/5 3a=23d".

Cho hinh chép SABC, day la tam giac ABC vudng tai B, c6 AB = a/3;BC =a. Tam giac
SAC cantai S va thudc mit phang vudng goc véi day, mp (SBC ) tao véi ddy mot goc 60°. Thé
tich khéi chép SABC 1a

3 3
3 3 3
A.a\/_. B. L. C.a\/_. D. 22
2 4 3
Loi giai
Theo gia thiét, trong tam giac SAC ké duong cao SH L AC = SH L (ABC ) )
Khi do V. !

SABC — ESH'SAABC .
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Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2
TacosS ,,. :la\/g.a =2 \/5
2 2
., , — BC a
Trong tam gidc ABCké HK 1 AB = SKH = 60°; HK =7 =—_
Xét tam giac SKH , ta co6 SH = tan 60°. HK = \/5% = a\2/§ .

A 1 1 a’/3 a\/§ a’
Vay VSABCZESH‘SAABCZE‘ ) . > :T.
Cho hinh chép S.ABCD c6 day 1a hinh vudng canh bang 2a. Tam giac S4B déu va nim trong
mit phang vudng goc véi mit phing (ABCD). Theé tich cua khoi chép S.4BCD la

aS\/g a3\/§ 4a3\/§

A. . B. . C. 4a°\3 . D. .

4 2 o 3
Loi giai

Goi H latrung diém cua 4B suyra SH 1 AB
Theo dé ta co SH L (ABCD)

ABTﬁ:aﬁ

Xét ASAB déu c6 duong cao SH suy ra SH =

4q° \/3

Vay thé tich khéi chop 14 V = %SH.SABCD = %a\/g.(2a)2 =

Cho khéi chop tam giac déu S.ABC biét AB=a va SA=2a . Tinh chiéu cao cta khdi chop
S.ABC.

av33. By =433 C.y =14 D.Vza*/g
9 3 6 3

AV =

Loi giai

Page 9

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Do day 1a tam giac déu nén goi 7 1a trung diém canh BC, khi d6 A7 1a duong cao ciia tam
giac day. Chiéu cao ciia chop 1a SO

2
/ 3
Theo dinh 1y Pitago ta co 4l = ,|a’ —% =i, va AOZEAI - 2a3 = a3 )

2 3 3.2 3

2
Trong tam gidc SOA vudng tai O tacd SO =, /4a2 _a? = ay/33 :

3

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi

Cau 1:

sinh chon ding hoac sai.
Cho hinh chép S.4BCD c6 déy ABCD 1a hinh thoi, BAD =120°, 4B = a . Hai mit phang (SAB)
va (S4D) ciung vudng géc voi day. Goi M 1a trung diem ciia BC, biét AMS =60°.
a) SA 1 (ABCD).
b) SA=3a.
a3

©) Vs upep = T

d) Khoang cach tir D dén mit phiang (SBC) bang %Ta.

Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Pung ‘

B

(S4B) L (ABCD)
a) Ding: Ta c6: {(S4D) L(4BCD) = SA L (ABCD)
(SAB)(S4D) = 54

Page 10

Swu tam va bién soan



Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

—— —_— N 3
b) Sai: Lai c6 BAD =120° = ABC =60° = AABC dc¢ucanh a = AM 1| BC va AM = aT
Xét ASAM :tan 60° = SA4 =84 = éa
AM 2
2 2
. 3 3
c)Sai: Tacod S ;) =28 50 = 2.i: V3
4 2
R 1 13 &3 3
Vay Vs ipep = E'SA'SABCD = gza ) = 4
d) bung: Ké AH | SM = AH 1 (SBC)= d(A,(SBC))= AH
1 1 1 1 1 16 3a
Ta co = + = + = = AH ===
AH?  SA* AM*® 94®  3d® 94’ 4
4 4

Do AD//(SBC)= d(D,(SBC))=d(A4,(SBC))= AH = %.
Cho hinh ling tru dung ABCD.A'B'C'D" ¢4 g4y ABCD 13 hinh chit nhat, 4B=a  AD= a2
AB' =av/5.
a) Cong thirc tinh thé tich hinh 1ang tru 1d V0 spcrp = Sapep-AA4"
b) Dién tich hinh chit nhat ABCD bing a*~/2.
¢) Chiéu cao cta hinh ling tru bang a.
d) Thé tich ctia khéi lang tru bing 2a°/2 .
Loi giai
‘ a) Pung ‘ b) Ping ‘ ¢) Sai ‘ d) bung

!

a) Pung: Cong thirc tinh thé tich ctia khdi chop 1a: Vyp, spen = Sapep-AA'
b) Dung: Dién tich ddy 1a: S ., = AB.AD = a.a\2 =a*2 .
2
¢) Sai: Xét tam giac vuong ABB' c6 AB” = AB*+BB” < (a\/E ) =a*+BB"” < BB =2a.
d) Dung: Thé tich khéi lang try 1a: V' =S .44 = a*\2.2a =2a°2 .
Cho hinh ling try ding ABC.A'B'C’ ¢6 day ABC la tam gic déu canh bang a va goc nhi dién
[4,BC, 4] bang 30°.
a) Goc nhi dién bang goc A/'Z\Zél, véi M 1a trung diém cua BC.
a*\3

b) Dién tich ddy cua hinh lang try1a §,,. = 1
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

¢) Chiéu cao cta hinh ling tru bang a .

3
d) Thé tich khéi ling tru bing < f .

Loi giai
| a)bing | b)Ping | Sai | d)Sai |

A’ C'

\
D

N
AN
AN !
N
N
N

\

a) Ping: Géc nhj dién [4', BC, 4] 1a goc giita hai nira mit phang (A4'BC) va (ABC) canh BC

Goi M 1a trung diém ciia BC.
Vi tam giac ABC déunén AM 1 BC.
Laicd AA' 1. BC nén BC L A'M .

Suy ra géc nhi dién [A',BC,A] la goc A'MA =30°.

2

; 3

b) Bung: Dién tich tam gidc déu ABC la: S, = i.
; 3
¢) Sai: Vi tam gidc ABC déu canh a nén AM =§.
Xét tam giac vuong A'AM c¢6 tan AMA = A4 & AA' = Q.tan 300=2
AM 2 2
2 3

d) Sai: Thé tich khéi lang tru la: ¥ =S ;.. A4’ =2 y 3 % = f .

Cho hinh chop S.ABCD c¢6 ddy ABCD 1la hinh thang vudng tai 4 va D c¢o
AB=2,AD=CD=1, S4 vudng goc véi mit phing (ABCD), goc gitta dudng thang SC va

mit phang (ABCD) bang 60°. Goi M 1a trung diém cua doan thang SB .
a) Goc gilta dudng thing SC va mit phang (ABCD) la géc SCD .
b) Chiéu cao cta khdi chép S.ABCD bang NI

¢) Thé tich ctia khéi chép S.ABCD bang g

d) Thé tich ctia khdi chép M.BCD bang %

Loi giai
a) Sai b) Diing ¢) Pung d) Dung
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a) Sai: Vi 4 1a hinh chiéu vudng goc cia S xudng mit phang (ABCD) nén goc gitta dudng
thang SC va mit phing (4BCD) la goc SCA.
b) Pung: Ta c6: h=SA4=AC.tan60° =v/2~/3 =6

, , AB+CD 241, 3 1. 13 J6
c)blng: Taco: B=S ;. = 5 AD = 5 .1:5. vVay Vs e =§Bh 255\@:7
1 1 1 . ,
d) Bung: Ta co: S,,p =E.CD.AD :E.l.l :E' Mat khac, M 1a trung diém cia doan thang SB
1 J6 1146 6
nénsuyra: d(M,(ABCD))=—d(S,(ABCD))=—_.Do d6 V, = ——=—.
yra: d(M,(4BCD)) =1 d(5.(4BCD)) = R

PHAN III. Cau tric nghiém tra 16 ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cau 2:

Mot chiée 10ng dén kéo quan c6 hinh ling try luc gidc déu voi canh day 8 cm. Biét tong dién tich
céc mit bén cua chiée 1ong dén nay bang 1536 cm?.

Tinh thé tich cua chiéc 1ong dén d6, két qua 1am tron dén hang don vi ( don vi cm?)
Loi giai

Tra loi: 5321

Goi h 1a chiéu cao cia chiéc 1ong dén.

Theo d&, ta c6: 6.8.4=1536=>h=32cm.

Dién tich mit d4y cta chiéc 10ng dénla S=6- =96+/3 cm? .

823
4

Thé tich ciia chiéc 1dng dén d6 1a ¥ =96+/3.32 ~ 5321 cm’.

Mot khéi gb hinh lap phuwong c6 do dai canh bang x (cm) . O chinh giira mot mit cua hinh 1ap

phuong nguoi ta duc mot 16 hinh vudng théng sang mit d6i dién, tAm cia 18 hinh vudng 13 tAm

cua mat hinh 1ap phuong, cac canh 10 hinh vuong song song vdi cac canh cua hinh 1ap phuong
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

va c6 d6 dai y (¢m) nhu hinh vé bén. Biét rang x =80 cm, y =20 cm va thé tich V' ctia khdi gb
sau khi duc c6 dang a.10° (cm’) . Tim gia tri clia a.

A

Loi giai
Tra loi: 432

Phén bj duc 156 gdbm 7 khdi gb c6 dang hinh hop chit nhat, trong d6 c6 6 khdi g kich thudc
20x20x30 (cm) (twong (mg v6i 6 mit ctia khdi gd hinh lap phuong ban dau) va mot khdi gd
nam & trung tdm khéi gd hinh 14p phuong ban dau c6 kich thudc 20x20x 20 (cm).
Thé tich ctia mdi khéi g6 kich thudc 20x20x30 (cm) 1a ¥, =20.20.30 =12000 (cm’).
Thé tich ctia khdi gb kich thudc 20x20x20 (cm) 1 V, =20.20.20 = 8000 (cm’).
Vay thé tich cua khdi gb sau khi duc 1a
V =80 -6V, -V, =80’ —6.12000 —8000 = 432000 (cm’) = 432.10° (cm”) .
Vay a=432.
Cho hinh chép S.4BC c6 day la tam giac ABC déu canh 2, tam giac SBA vudng tai B, tam
gidc SAC vudng tai C. Biét goc giita hai mit phang (SAB ) va (ABC ) bang 60°. Thé tich khdi
chop S.4BC 1a bao nhiéu? (két qua lam tron dén hang phan tram).

Loi giai
Tra loi: 1,15
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

D

[&-'--
P )

P \

P

Goi D 1a hinh chiéu ciia S 1én mat phang (ABC ) ,suyra SD L (ABC ) :
Tacd SD L AB va SB L AB(gt),suyra AB L(SBD)= BA L BD.
Tuong tw c6 AC L DC hay tam giac ACD vuong 6 C'.

D@ thay ASBA=ASCA (canh huyén va canh géc vudng), suy ra SB =SC . Tir d6 ta chimg minh
dugc ASBD = ASCD nén ciing c6 DB =DC.

—

Vay DA 1a duong trung tryc cia BC, nén ciing 1a duong phan giac cia goc BAC .

Ta ¢c6 DAC = 30°, suy ra DC :i. Ngoai ra goc giita hai mit phing (SAB) va (ABC) la

3
— — 8D — 2
SBD =60°, suy ra tan SBD =——=> SD = BDtan SBD =—— /3 =2.
BD NE)
A 1 1223 . 243
Vay VS.ABC :§'SAABC'SD:§' 4 2:T

Két qua lam tron 1a: 1,15.

Cho hinh chop §S.ABCD c6 day ABCD 1a hinh binh hanh va 4B=2A4C =4, BC = 24/3. Tam
gidc SAD vuéng can tai S, hai mit phiang (SAD) va (ABCD) vudng goc nhau. Thé tich khoi
chop S.ABCD la bao nhiéu?

Loi giai

Tra loi: 4

Theo  gia  thit  AB=24C=4,BC=2J3 nén tam gidc  ABC  c¢b
AB=4, AC=2, BC=2/3 = AB*> = AC*> + BC?, do d6 ABC la tam gidc vudng tai C.
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Ciu 5:

Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Suyra S,z =28 50 = CACB =43 .

Goi H 1a trung diém ctua AD, tam giac SAD vudng can tai Snén SH 1 AD .
Mit khéc (SAD) L(ABCD)= SH L (ABCD).

Lai c6 tam giac SAD vudng can tai S = SH = %AD =3.

Vay thé tich khéi chép S.4BCD 14V, . = %SH.SABCD _ %.ﬁ 43=4.

Cho khéi hop ABCD.A'B'C'D' . Biét ring thé tich khéi lang tru ABD.A'B'D' bing 2+/3. Tinh
thé tich khéi hop ABCD.A'B'C'D’ (1am tron dén hang phan trim).

Loi giai
Tra 1oi: 6,93
B c
A i D
=8 c
B bt B >
A' f” \.‘\ D\

Vi thé tich ciia hai khéi ling tru ABD.A'B'D' va CBD.C'B'D' bang nhau nén thé tich khoi
hop ABCD.A'B'C'D' 1a 43 ~6,93.
Tinh thé tich cua khdi chop tir giac déu S.ABCD c6 chiéu cao bang V3 va do dai canh bén 3

(1am tron dén hang phan tram).

Loi giai

Tra loi: 6.93

Theo d&: SO=+/3 vi SA=SB=SC=SD=3.

2
Tam gidc SAO vuéng tai O ¢6: A0 =~/S4> —SO* = |3 —(JE) =6,
Do d6: AC=240=2+6.

Tam giac ADC vudng tai D cé: sin DAC =i—g<:> DC = AC.sinli{E'=2\/g.g=2\/§.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
2 1 1 2
Vay thé tich cta hinh chop S.ABCD 1 ¥ =5 50 SO = g.(2\/3 ) B =4/3~6,93.
PHAN IV. Ty luin
Cau 1: Cho hinh chdp S.4BC c6 canh bén S4 vudng goc vi mit phang day (ABC ) Biét SA=a, tam
gidc ABC latam giac vuéng cantai 4, AB =2a.Tinhtheo a thétich V' ctakhdichop S.4BC.
Loi giai

S

C

: : : 1 1
Dién tich tam gidc ABC vudng cantai 4 13 S, = EAB.AC = 52a.2a =2a’.

. . 1 1 2a°
Thé tich khdi chop S.ABC 1: Vy e =< SAS e =5 024" = %

Cau2: Cho hinh chép S.ABCD c6 day ABCD 1 hinh chit nhit véi AB = a, BC = a+/3 . Canh bén SA
vudng goc voi day va duong thang SC tao véi mit phang (SAB) mot goc 30°. Thé tich khdi
chép S.ABCD 1a

Loi giai

Vi 84 L (ABCD) = SA L BC(1)

Vi ABCD 1a hinh vuéng = AB L BC (2)
Tu (1) va (2) = BC L(SAB) =SB la hinh chiéu ciia SC trén (S4B).

- se5m)- 525

—

Vi BC L(SAB)= BC 1 SB=ASBC vudng tai B = (SC,SB)= BSC =30°.

Taco tan BSC = 2C o sp— B¢ _3,
SB tan 30°
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam gidc vudng SAB c6 SA> = SB* - AB* =9a° —a* =84*> = SA =242 .
Tacé S, = AB.BC =+l3a" .

1 1 2\6a’
Suy 12 Vs spcp =3 -S4:S sucn :§.2a\/§.a2\/— - */3_" ,

Cho khdi chop S.4BC co day la tam giac déu canh 2a, mit bén SBC 1a tam giac vudng can
tai S va (SBC ) vudng goc voi mit phang (ABC ) Thé tich ctia khdi chop da cho bang

Loi gidi
S

(SBC) L(4BC)
(SBC)n(A4BC)=BC
SM L BC

SM < (SBC)

Dung SM 1 BC, taco = SM 1 (ABC).

Do ASBC vudngcan ¢ S, suyra SM = %.BC =a.

1 I (2a) A3 _Ba>

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, 4B =a, AD =2a.Tam giac S4B la
tam gidc déu va ndm trong mat phang vudng goc véi day. Thé tich cua khdi chép S.ABCD bang
Loi giai

1
|
[}
|
1
|
[}
|
[}
|
[}
I
1
I
[}
A

B c
Lay H € AB sao cho SH 1 AB (do tam giac SAB déunén H ciing la trung diém ctia 4B)
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Ciu 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

SH 1 AB
AB =(SAB)n(ABCD)
= SH 1 (A4BCD).
SH < (S4B)
(S4B) L (ABCD)
3
Ta co SH = #; S wep = ABAD =2a* . Vay Vs = %SABCD SH =1 3‘/5 .

Cho khdi chop tam giac déu co canh ddy bang a va canh bén tao voi day mot goc 60°. Thé tich

khéi chép d6 bang
Loi giai
=3
A B
H
C
Goi H 1a trung diém BC va G 1a trong tim tam giac 4BC.Tacod SG L (ABC).
2
Tam gidc ABC déucanh a nén S, ;- =£ va AG =£AH =g-£= a3 .
4 3 3 2 3
(54,(4BC))=S4G = 60°.
L , a3
Trong tam giac vudng SGA, ta cd6 SG = AG.tan SAG = — V3=a

2 3
Vay Vs apc :é'SG'SAABC Zé'“' ¢ f = a1\2/§ .
Cho khéi lang try dimg ABC.A'B'C’ ¢6 ddy ABC 1 tam giac vudng can tai B . Biét C'A = a2
va AC'C =45°. Thé tich ciia khéi ling tru da cho bang
Loi giai
A '
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Trong AACC’ c6 AC:AC'.sinA/(%:ax/E.g:a; CC’:AC'.cosA/C??:ax/E.%:a.

_AC _aV2
22
1

2 3
Thé tich ciia khdi ling tru 13 V. e = CC'S,pe = CC'o BA* = a%% = "T .

Trong ABAC c6 AC* = BA* + BC* < AC* =2BA’ = BA
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI: THE TICH
DE TEST SO 02

PHAN 1. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

thi sinh chi chon mot phuong an.

Cho khdi chop co dién tich ddy S =12 va chiéu cao & =5. Thé tich ctia khbi chép da cho bang
A. 60. B. 20. C. 30. D. 80.

Cho khéi lang tru c6 dién tich day bang 15 va chiéu cao bang 10. Tinh thé tich ¥ cta khdi ling
tru da cho.

A. TV =50. B. V=75. C.Vzé. D. V' =150.

3

Cho khéi hop ABCD.A'B'C'D' ¢6 ddy ABCD 13 hinh thoi canh 2a, ABC =120° . Ad'= a2, goc
giita A4' va mat phang (4BCD) bang 45° .Tinh thé tich khbi hop.
A.ad’. B. \3d’. C. 43a°. D. 2434’
Cho khdi chop cut déu ABC.A'B'C'cod duong cao i =3cm, hai mat day ABC, A'B'C'c6 canh
tuong ung 4cm , 2cm .Tinh thé tich khdi chop cut.
A. 4em’. B. 43cm’. C. T\3cm’ . D. 633cm’
Cho khéi chép S.ABC co day 1a tam giac vuong can tai 4, AB=2; SA vudng goc v6i day va
S4 =3 (tham khao hinh v¢).

S

B
Thé tich khéi chép da cho bang
A. 12, B. 2. C.6.. D. 4.
Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vudng tai 4, B. Bict S4 vudng goéc voi
ddy, AB=BC =2a;AD =4a; gbc gitta (SCD) va day bang 60°. Tinh thé tich khéi chop
S.ABCD.

3 3 3
A. 8v6 . B. 46 a . C 876 a . D. 46 &°.

3 3 T
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tinh thé tich ciia khi tir dién déu biét chiéu cao ttr dién bang « .
A. £a3. B. ﬁa"’. C. \/€a3. D. £a3.
8 3
Cho khdi chép tam giac déu S.ABC c6 canh day AB=2a, canh bén SA = a~2 . Thé tich khéi chop
da cho bang:
A N24. B. £a3. C. £a3. D. £a3.
3 6 2

Cho hinh ling tru démg tam giac ABC.A'B'C'co day 1a tam giac déu canh bang « . Biét mit
phang (A4'BC)tao véi ddy mot goc 60°. Thé tich khéi lang tru da cho 1a

2 2 3 3 3 3 3 3
5288 ey ¢ p, 8

4 8 8 4

Cho khéi lang try dimg ABC.A'B'C’ c6 day 1a tam gidc vudng can tai A, AC = AA' =2 (tham
khao hinh v¢)

Thé tich khéi lang tru di cho bang

A2, B. 2. c.g. D. 4.

3
Cho hinh lang try dimg ABC.A'B'C' ¢6 day la tam gidc déu canh a, A4'= a~/2 . Thé tich ¥
ctia khdi lang tru bang
Jea' By oo c.y-oa b, y = 6o
2 4 6 12
Cho khéi chép cut déu ABCD.A'B'C'D', day ABCD va A'B'C'D’ ¢6 d6 dai canh lan luot 1a 6a
va 3a, 6 dai canh bén bang 4a. Tinh thé tich ctia khéi chop cut déu ABCD.A'B'C'D’ .

3a3x/ﬂ a3x/R C 21a3\/% a3x/ﬂ
. .—2 . S

A V=

B. . D.
2 2

A.

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi

Cau 1:

sinh chon ding hoac sai. ‘

Cho hinh chép S.4BC c6 day ABC la tam giac déu canh a, canh bén S4 vudng goc vdi mat
phing (ABC), biét goc giira canh SC va mit ddy bang 60°.

a) Chiéu cao cta hinh chop S.ABC 1a SA.

b) Géc gilta SC va mt phang (4BCD) bang géc SCA.

2
¢) Dién tich tam giac ABC bing 4 2\/5 .

3

d) Thé tich khéi chop S.4BC bing “T.
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Cau 2:

Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh lang try ding ABC.A'B'C’ c6 day la tam giac vuong cantai 4 ¢c6 AB=AC=a.
a’3
S

a) Dién tich ddy cua ling trula S ,. = a’.

Biét dién tich tam gidc 4’BC bang

b) Po dai duong cao cua ling tru bing %.

3

¢) Thé tich khéi lang tru la ¥ = “7

3
a

d) Thé tich khéi chop A.A'B'C' 1a V'= <
Cho hinh ling tru tam giac déu ABC.A'B'C’' ¢ canh day bang 6 . Biét ring goc giira (4'BC) va
(4BC) 1a 30°.

a) Dién tich day cua hinh lang tru da cho la S, = 93

b) Hinh ling try d4 cho c6 chiéu cao 4 = 343

c) Thé tich khéi lang truy ABC.A'B'C' 14 V p. yyer = 2743 .

d) Thé tich cta ta dién 4'AMN bang 33 véi M ,N 1an luot 1a trung diém canh BB',CC'.
Cho hinh chép S.ABC ¢ ABC 1a tam giac déu canh a va canh bén S4 vudng goc véi day, véi

sa=2.
2

a) Dién tich day cua hinh chép S.ABC la

a’\3
R
a*\3

8
¢) Géc tao boi mat phang (SBC ) va mit phing (ABC ) bang 60°.

b) Thé tich ctia khdi chop S.4BC bing

d) Goi P,Q lan luot 1a trung diém SB, SC . Thé tich khéi chép 4.BCOP bang

a’\3
12

PHAN III. Cau tric nghiém tra 1oi ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.

Cau 1:

Cho hinh chép S.4BCD c6 day 1a hinh thoi canh bang ~/2 ; ABC = 60°; canh S4 vudng goc véi
day, goc gitta mit phang (SCD) va mit ddy bang 60°. Tinh thé tich khdi chop S.4BCD ( két
quda lam tron dén hang phan tram).

Cho hinh chop S.ABCD c6 day la hinh vudng, canh S4 vudng goc vai day, goc giltra duong
thang SB va mit day bang 60°. Goi M, N, P lan luot 12 hinh chiéu vudng goc cia A 1én cac
dudng thing SB, SC,SD, khoang cach giita hai dwong thing MN va BD bing 3+/2 . Tinh thé
tich khoi chop S.ABCD (két qua lam tron dén hang don vi).
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Cau 3:

Cau 4:

Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Mot sot dung dd co dang hinh chop cut déu (tham khao hinh bén
dudi). Bay va miéng sot 1a cac hinh vuong tuong tng co6 di¢n tich
lan luot 1a 400 (cmz) va 900(cm2), canh bén cua sot dai 15¢m.

Tinh thé tich cta sot 1am tron dén hang don vi. (don vi cm® )

Nguoi ta dinh ddo mot cai hAm c6 dang hinh chép cut tir giac déu (tham khao hinh bén dudi) co
hai canh ddy 1a 14m va 10m . Mit bén tao v6i day nho thanh mot goc nhi dién c6 s do bang

135°. Tinh s6 mét khdi dat can phai di chuyén ra khoi ham ( két qua lam tron dén hang don vi).

Cho khéi ling tru ABC.4'B'C'co ddy ABC la tam giac vuong tai 4, AB =a, BC =2a . Hinh

chiéu vudng goc cua dinh 4’ 1én mit phang (ABC ) 1a trung diém H cua canh 4C . Goc giira hai

a’, trong d6

mit phing (BCB'C")va (ABC) bang 60°. Thé tich khéi lang tru da cho béng KNk

k,m 1a cac s ty nhién nguyén t6 ciing nhau. Tinh gié tri biéu thirc m —k .
Nguoi ta phai cua mot than cay hinh try c6 duong kinh 122, chiéu dai 4m dé duoc mot ciy xa

hinh khdi chir nhat. Hoi thé tich 16n nhét cua khéi gd sau khi cua xong 1a bao nhiéu m*?

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Cau 6:

Cho khdi chép S.ABC c6 ddy ABC latam gidc déu canh a, hai mitbén (S4B) va (SAC) cing

vuong goc voi day va SC = a~/3 . Thé tich khéi chop bang

Cho khéi chop S.ABCD ¢6 ABCD 1a hinh chit nhat tim O; AC =2A4B =2a; SA vudng goc
v6i mit phang ddy. Tinh thé tich khdi chop S.ABCD biét rang SD = a5,

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat, ASAB déu canh a va ndm trong mat
phang vudng goc v6i (ABCD). Biét SC tao voi (ABCD) mot goc bang 30°. Tinh thé tich V
ctia khéi chép S.ABCD .

Cho hinh chép tir giac déu S.ABCD c6 chiéu cao bang V3a va d6 dai canh bén bang J5a. Thé
tich ciia khéi chop S.ABCD bang

Cho hinh ling try dimg ABC.A'B'C’ ¢6 day 1a AABC vudng tai A, biét AB=a, AC =2a va
A'B =3a . Thé tich cia khi lang tru ABC.A'B'C’' bang

Cho hinh lang try tam giac déu ABC.A'B'C' ¢6 AB=a, goc giita duong thang A4'C va mit
phang (ABC) bang 45°. Theé tich khoi lang tru ABC.4'B'C’ bang
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET

PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi

Cau 1:

Cau 2:

Cau 3:

Cau 4:

thi sinh chi chon mgt phuwong an.
Cho khdi chop co dién tich day S =12 va chiéu cao & = 5. Thé tich ctia khbi chép da cho bang
A. 60. B. 20" C. 30. D. 80.

Loi giai
Thé tich cua khdi chop dd cho 1a V = %.h.S = %.5.12 =20.
Cho khdi lang try c6 dién tich day bang 15 va chiéu cao bang 10. Tinh thé tich ¥ cua khdi lang
tru da cho.

A. ¥V =50. B.V =75. C.V=23—5. Q.-

Loi giai
Taco: V'=15.10=150.
Cho khéi hop ABCD.A'B'C'D' ¢6 ddy ABCD 1a hinh thoi canh 2a, ABC =120°. A44'= a2 , goc
giita A4' va mit phang (4BCD)bang 45° .Tinh thé tich khdi hop.
A a’ B. \3d° C. 43d’. p. 23Ba’]
Loi giai

A

-
[T

Goi E 1a hinh chiéu vudng goc ctia A'trén mp (ABCD) .
Ta c6 chiéu cao ctia hinh hop 1a h = A'E = AA'sin45° =q.
Dién tich day S ,,.,, =2.S,5c = 2.%2a.2a.sin120° = 23a?

Thé tich khdi hop 1a V = h.S ., = 2+/3a>.
Cho khdi chop cut déu ABC.A'B'C'cod duong cao & =3cm, hai mat day ABC, A'B'C'cé canh
tuwong tng 4cm , 2cm .Tinh thé tich khéi chop cut.

A. 4em’. B. 43cm’. C. - D. 63/3cm’

Loi giai
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Cau 5:

Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

424\/5 = 4\/§(sz) 3Saspe = 224\/5 = \/g(cmz)

Dién tich day S, ;. =

Chiéu cao hinh chép cut 13 = EF = 3(cm)
Thé tich chop cut 1a

1 1
V =< hSsime + Sarwe + N 5.3.(4\/3 ++/3+24/3) = 73(em?)
Cho khéi chop S.ABC c6 day 1a tam giac vudng can tai 4, AB=2; SA vudng goc voi day va
S4 =3 (tham khao hinh v§).
S

B
Thé tich khéi chép da cho bang
A. 12. B. 2. C.6.. D. 4.
Loi giai
2 o 1 1 11 11
Thé tich khoi chop da cho V' = gB.h = ESAABC'SA =—.—AB.ACS4= —.5.2.2.3 =2.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vudng tai A, B. Biét SA vudng goc voi
ddy, AB=BC =2a;AD =4a; goéc gitta (SCD) va day bang 60°. Tinh thé tich khdi chop
S.ABCD.

8v6a’ : B. Hod : C. 86 .

3 3 15
Loi giai

A.

D. 4\/8 a.
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Cau 7:

Cau 8:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Tam giac ACD vudng tai C = DC L AC,DC L. S4= DC 1 (SAC)= DC L SC
= ((SCD),(ABCD))=SCA = 60"

AC = AB> + BC? = 2\2a = $4 = AC.tan 60 = 2/6a

;SASABCD 1) fea. (4a+§a)2a_4\/g3

Tinh thé tich ctia khdi tir dién déu biét chiéu cao tir dién bang a .

VS.ABCD

Xét tir dién déu ABCD canh AB = x, Pla trung diém BC, duong cao DH =a

AP = X\/_ = AH = i . Ap dung dinh 1i Pi-ta-go trong tam gidc ADH ta co:

x° 2 a\/g

DH2+HA2:DA2:>a2+?=x = x= >

xz\/g _ 3a2f 1 1 pis a3\/§
- 8 3 AABC — 8 *

4 V y VABCD

Cho khdi chép tam giac déu S.ABC c6 canh didy AB=2a, canh bén SA = a~2 . Thé tich khéi chop

Do do6: S, 5 =

d3 cho bang:
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A.\/§a3. B\/Ea \/53. \/53

. —a. C. —a D. —a’.
6 2
Loi giai
5

b
Goi H 1a trong tim cuia tam giac ABC va M 1a trung diém ctia BC

2 23a

Ta co AM=a\/§:>AH=§AM= 3

2
Mit khic SH =/SA* - AH® = \/(\/Ea)z {”f"} =@a

1 1
< Sune-SH = g.(2a)2.

V3 Jéa 2a®

43 3

Ciau9: Cho hinh ling try ding tam gidc ABC.A'B'C'co day 1a tam giac déu canh bang a . Biét mit
phéng (4'BC)tao v6i ddy mot goc 60°. Thé tich khoi lang tru da cho 1a

Vay thé tich ciia khdi chop da cho la: ¥ =

2 3 3 3
A.2a\/§. B.a\/g. Q‘Sa\/g. D.3a\/§.
4 8 8 4
Loi giai
A’

o3

Do déy ABC déunén cac canh A'B=A'C.Ké AK L BC = AKA' =60° va 4K = 2

a3

2
3a a’N3  3a’3
Khi d6 V e ype = A4S, o = 2 B30\ .

2 4 8
Cau 10: Cho khdi lang tru dimg ABC.A'B'C’ ¢6 day la tam giac vudng can tai 4, AC = AA' =2 (tham

khéo hinh v¢)
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ c’

Thé tich khéi lang tru di cho bang

IS
~

A2 B. 2. C.
3

Loi giai
A’ c’

Bf

A\'{
1 1

Taco Sype = ABAC=222=2.

Thé tich khéi lang tru 1d V0 yper = Sype-AA =22=4.

Céu 11: Cho hinh ling try dimg 4BC.4'B'C' ¢ day la tam giac déu canh a, A4'= a2 . Thé tich ¥
ctia khdi lang try bang

3 3 3 3
A.V:\/ga . E.V:\/ga : C.V:‘@ : D.V:*@
2 4 6 12
Loi giai
A c’

a*\3

Dién tich tam gidc 4ABC 1a S =

NN

Vay thé tich khéi lang tru 1a V = 44".S = a~/2. y y

Page 9

Swu tam va bién soan



Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho khdi chop cut déu ABCD.A'B'C'D', day ABCD va A'B'C'D' ¢6 do dai canh lan luot 13 6a
va 3a, do dai canh bén bang 4a. Tinh thé tich cta khéi chop cut déu ABCD.A'B'C'D’ .
3a3\/ﬂ a3\/R 21a3m a3\/ﬂ

2 2 2

C.

A. . B. D.
2

Loi giai

*) Dién tich hinh vudng ABCD 1a S, =(6a)’ =364’
*) Dién tich hinh vuong 4'B'C'D' 1a S, =(3a)’ =94’
*) Chiéu cao ctia khéi chop cut déu ABCD.A'B'C'D' 1a OO’ = B'H
1 3042
2

Tacod: BB =4a, BH:ZBD:%.&:\/_:

2
Trong tam giac vuong B'BH vudngtai H: B'H =~/BB'* —BH* = \/(4a)2 —(361;/5} = a\/46

2

Suy ra: OO'=B'H =

aN46
2
*) Thé tich ciia khéi chop cut déu ABCD.A'B'C'D' 1a

3
v =§.OO'.(S1 +5,+5,5, ) =%. "‘%.(3&12 +9a> ++36a>.94’ :—21"2*/E

2

PHAN II: Cau tric nghiém ding sai. Thi sinh tra 16i cAu héi. Trong méi ¥ a), b), ¢), d) & mdi cau, thi

Cau 1:

sinh chon ding hoac sai.
Cho hinh chép S.4BC c6 day ABC la tam giac déu canh a, canh bén S4 vudng goc véi mat
phing (ABC), biét goc giira canh SC va mit ddy bang 60°.
a) Chiéu cao ctia hinh chop S.ABC 1a SA.
b) Géc gilta SC va mit phang (4BCD) bang géc SCA.
a’\3
2

3

d) Thé tich khdi chép S.4BCbing %.

¢) Dién tich tam giac ABC bang

Loi gidi
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Pung ‘
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Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

B
a) Ping: S4 L (ABC) suy ra chiéu cao ciia hinh chép S.4BC 1a SA.

b) Ding: Tacdé SCN(ABC)=C, SAL(ABC) suyra AC lahinh chiéu cia SC 1én mit phang
(4BCD)

Vay géc gitta SC va mit phang (4ABCD) béng goc gitta hai duong thing AC, SC va bing goc
SCA.

3

¢) Sai: Dién tich tam giac ABC 1a S

ABC =

d) Pang: Chiéu cao hinh chép S.4BC 1a SA= AC.tan60° =a+/3 .

2 3
e EPN R

Thé tich khéi chép S.ABCla v =373
Cho hinh lang tru dtmg ABC.A'B'C’ c6 day la tam giac vuong can tai 4 c6 AB=AC =a.
a*\3

>

a) Dién tich day cua lang tryla S, = a.

Biét dién tich tam giac 4'BC bang

b) Do dai dudng cao cua ling tru bing %.

3

¢) Thé tich khéi lang tru 1a ¥ = “7
5 2 a3
d) Thé tich khdi chép 4.4'B'C' 1a V"=~
Loi gidi
| a)Sai | b)Sai | c¢Ping | d)Ping
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ (o4

2

a) Sai: Dién tich ddy cua lang trula S ;. = L

b) Sai: Dung AH 1 BC,c6 BC L A4' = BC L (A'HA)= BC L A'H.

28
Mit khac BC =V AB> + AC* = a2 = A'H = Z245¢ = \Ea.

BC
Do AH =B—2C - “*2/5 — Ad' =JA'H? — AH? =a.

3

c) Pung: Thé tich khéi lang tru1a: V' =S ,..A4" = %.
3

1
Q) Piing: V'= .8 e A4 = %

Cho hinh ling tru tam giac déu ABC.A'B'C’' ¢ canh day bang 6 . Biét ring goc giira (4'BC) va
(4BC) 1a 30°.

a) Dién tich day cua hinh lang tru da cho la S, = 93

b) Hinh lang tru da cho c6 chiéu cao h = 3.3

¢) Thé tich khéi lang try ABC.A'B'C' 1a V e ype =273

d) Thé tich cua t dién A'AMN bang 33 véi M, N lan luot 1a trung diém canh BB’,CC’.
Loi giai
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A ¢

62.\6 9\/5'

ABC — =
4

a) Ping: Tacod S

(A'BC)N(ABC)=BC
o > , (A'A4l) L BC(A'A L BC,AI L BC)
b) Sai: Goi / 1a trung diém doan thang 4B . Ta co
(A'AI)N(A'BC)=A'l
(A'AI)N(ABC) = Al
Nén ((4'BC),(ABC))=(A'1,4I)= A'14=30".
tan30° = A4 = A'A=Al.tan30° = 6££ =3 hay h=3.
Al 2 3
¢) Dlng: Ta ¢ Ve ype =S o A'A=93.3=274/3.
. . 1 12 1
d) Sai: Ta co V,pey, = EVA'B’C’CB :E‘EVA’B'C'ABC :EVA’B'C'ABC'
. 1 12 1
Va v o = EVAB'C'CB = E'EVA’B’C’ABC = gVA’B’C’ABC'

1 1
D0 46 V puy =5V ic.rwe = g.27\/5 =93

Cho hinh chép S.ABC ¢ ABC 1a tam giac déu canh a va canh bén S4 vudng goc véi day, véi

sa=2,
2

a’\3
1

a) Dién tich day cua hinh chop S.ABC la

a*\f3

b) Thé tich cua khéi chép S.4BC bang

8
¢) Géc tao boi mit phang (SBC) va mit phang (ABC) bang 60°.
. A \ R A or A r S a3 \/g
d) Goi P,Q lan luot 1a trung diém SB, SC . Thé tich khoi chop 4.BCQOP bang >
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Sai ‘

Swu tam va bién soan
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S
0
P
A C
M
B
2 2
a) bung : Dién tich day cta hinh chép S.4ABC 1a S, ,,. = AB4\/§ =4 ;/g .
NN

. : ‘. 1 1 a
b) Sai : Thé tich cta khoi chop S.ABC 1a 7, =—S8SA4S8, =—.—.
) u p s.aBC =3 apc =35y 24
¢) Sai: Goi M 1a trung diém cua canh BC.
Tacod: BC L AM (AM 1a dudng trung tuyén ciia AABC déu)

BC 1.84(S4 L(A4BC))
Do d6: BC L(SAM )= BC L SM
(SBC)(ABC)=BC
Ta c6: 1SM L BC,SM < (SBC)
AM 1 BC,AM < (ABC)
Do dé: géc tao boi mit phang (SBC) va mit phang (ABC) 1a géc SMA

a3
2

Xét tam giac déu ABC: AM =

—— 84
Xét tam giac vuong SMA c6: tan SMA = s =

M‘ilw\a
(98]
w|§‘

Suy ra: SMA =30°
Viy goc tao boi mat phang (SBC) va mit phiang (A4BC) bang 30°.
v
d) Sai: Ta co: Vsarg 54 SP SO | 1 1_1
Ve SASBSC 22 4
1 1 @3 a3

Suy ra VS.APQ = ZVS.ABC = Z 4 92

3 3 3
Do do: 1V a\/g—a\/g:a\/g

A.BCOP — Vs asc — VS.APQ = 4 9 3

PHAN III. Cau tric nghiém tra 16 ngin. Thi sinh tra 10i tir cdu 1 dén cau 6.
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Cau 1:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4ABCD c6 day 1a hinh thoi canh bang ~/2 ; ABC = 60°; canh S4 vudng goc véi
déy, goc gilta mat phang (SCD) va mit ddy bang 60°. Tinh thé tich khéi chép S.4BCD ( két

qud lam tron dén hang phan tram).

Loi giai

Tra loi: 1,22

* Do ABC = 60° nén hai tam gidc ABC va ADC 14 hai tam giac déu canh bang /2 . Goi M 1a

2
trung diém CD ta c6 AM =~ AD* — MD? \/(\/5)2 —(QJ zﬁ.

2
*Vi AM 1. CD va SA | CD(do SA4 L (ABCD)) nén ta co6 SM L CD suy ra goc gilta mat

phing (SCD) va mit ddy la goc SMA . Vay SMA =60°.

* Tam giac SAM vudng tai A nén tan SMA = tan 60° = %
= SA = AM .tan 60° =£.J— =£.
2 2
S oon =28 b0 = 2%.AM.CD = ?.\/E =3.
) 1 132 = 6
*Vay Vsaneo =354 4pep = ET\/_ = =122

Cho hinh chép S.ABCD c6 day la hinh vudng, canh S4 vudng goc vai ddy, goc gitta duong
thang SB va mat day bang 60°. Goi M, N, P lan luot 1a hinh chiéu vudng goc ciia A4 1én cac
dudng thing SB, SC,SD, khoang cach giita hai dwong thing MN va BD bing 3+/2 . Tinh thé
tich khdi chop S.4ABCD (két qua lam tron dén hang don vi).

Loi giai
Tra loi: 493
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

* Do SA L (ABCD) nén goc giita dudng thing SB va mit day 1a gbc SBA = SBA=60° .

B
* Ta co: }:BCL(SAB):BCLAM.

Laic6 AM 1 SB néncd AM 1 (SBC)= AM 1 SC.

Hoan toan tuong ty ta chimg minh dugc AP L SC . Tir d6 suy ra cac duong thang
AM , AN, AP cing vudng goc v6i SC nén ching dong phing hay SC L ( AMNP).

*Do SAL(ABCD)nén SA L ABva SA L AD , xét hai tam giac vudbng S4B va SAD c6

AB = AD va SAchung nén chung bang nhau. Goi canh hinh vudng 13 x thi
SA4 = AB.tan 60° = x+/3

2
. P
— SB=SD = x2+(x\/§)2:2x.Le_uc(') SA2=SP.SD:>SP=3L=3—X:>S—=§

2x 2 SD 4

Tuong tu ta ¢o Sﬁ:S_P:szPHBD:d(MN,BD):
SB SD 4

d(BD,(AMNP))=d(D,(AMNP))

:éd(S;(AMNP)) =332 = d(S;(AMNP)) =9/2.

* O trén ta dd c6 SC L (AMNP) = d (S;(AMNP))=SN = SN =92

Mit khac tam gidc SAC vudng tai A ¢6 SC =~/SA” + AC* =/3x> +2x* =x/5 ma

SA? = SN.SC = (x\/§)2 — 92445 = x = 3410

1 1 2
* Véy VS.ABCD = E'SA'SABCD = 53\/5\/5(3\/5) ~493.

Mot sot dung d c6 dang hinh chép cut déu (tham khao hinh bén dudi). Pay va miéng sot 1a cac

hinh vudng tuong tng c6 dién tich lan luot 1a 400 (cmz) va 900(0m2 ) , canh bén cua sot dai

15¢m . Tinh thé tich cta sot 1am tron dén hang don vi. (don vi cm® )

Swu tam va bién soan
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Loi giai
Tra loi: 8378
Dién tich m3t day lon 1a S, =900 =307 (cm’ ), dién tich mat déy nho 1a S, =400=20°(cm’).

Do dai cac canh cua day 16n va day bé lan luot 1a 30(cm) , 20(cm)

1
Chiéu cao 1a 1 =+/15%-2.5% =5y/7(cm) . Do d6 V=§h(Sl +85, + SlSz)z8378(cm3),

Ngudi ta dinh ddo mot cai ham c6 dang hinh chop cut tir giac déu (tham khao hinh bén dudi) co
hai canh day 13 14m va 10m . Mit bén tao v6i day nho thanh mot goc nhi dién co sé do bang

135°. Tinh s6 mét khdi dat can phai di chuyén ra khoi ham ( két qud lam tron dén hang don vi).

Tra loi: 291

Goi 0,0',M,M' 1an luot 1a tim hai dy va trung diém hai canh day 16n va day nho tuong tng.
V& duong cao M'H cua hinh thang vudbng OMM 'O’ .

Ta cb: MM'O' = 135°, MMO = 45°
00' = HM' =(OM —O'M").tan M'MO = (7-5).tan 45° = 2

| L
Vzg.h.(S+\/§+S)=§.2.(142+14.10+102)z291(m3).

Vay can phai di chuyén ra khoi him khoéng 291(m3) .
Cho khdi ling tru ABC.A'B'C'c6 ddy ABC la tam giac vudng tai 4, AB=a, BC =2a . Hinh
chiéu vudng géc ctia dinh 4' 1én mét phing (A4BC) la trung diém H ctia canh AC . Géc giira hai

mit phing (BCB'C")va (ABC) bing 60°. Theé tich khéi lang try da cho béng kk a’, trong d6
k,m 1a cac s6 tu nhién nguyén té ciing nhau. Tinh gié tri biéu thic m —k .

Loi giai
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Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tra loi: 5

Taco BC=a\/3. Tt Hké HI vuong goc v6i BC..

Ta o6 AHIC ~ABACnen 1L 2 HC _ pyy _ ABHC _aV3
AB  BC BC 4
Goi K 1a trung diém ctia A'C’. Tt K ké KM vudng goc véi B'C'.

a3
1

Ta c6 AKMC'=AHIC nén KM =1H =

Goi N la diém trén B'C’ sao cho MN = MC' = A'N =2KM =

a3
=
Do A'H L (ABC) nén (A'NIH) L (ABC) = NI L BC.

Hinh thang vuong A'NIH c6 A'N > HInén HIN 1a goc tu.

Suy ra HIN =120° = A'NI = 60",
Goi H' 1a hinh chiéu cta 71én A'Nsuy ra H' 1a trung diém ctia 4'N .

— A'H = JH' = NH'.tan 60° = 22

3a azx/— 3\/§a3

Do d6 thé tich khi lang try ABC.A'B'C' 1a V = A'H.S 5. = VR .
Suyra k=3, m=8.Dodéo m—k=5.
Nguoi ta phai cua mot than cay hinh try ¢6 dudng kinh 12, chidu dai 4m dé dugc mot cay xa
hinh khéi chit nhat. Hoi thé tich 16n nhat ctia khéi gd sau khi cua xong 13 bao nhiéu m*?

Loi giai
Tra loi: 2
Goi x,y(m) lan luot 1a chiéu dai va chiéu rong ctia day khéi gd.

Theo dinh 1i Pitago ta co: x° +y° = (21")2 & x*+y° =1 (vi dudng kinh cua than cay 1a 1m).
Thé tich ctia cay xa 16n nhat khi dién tich day 16n nhét.

2

Ta c6: x2+y222xy<:>xy$%.D§u "=" xay ra khi X=y=—--

R

Thé tich khéi gb sau khi cwa xong: V =~—— 2= 4=2pm°,

PHAN IV. Ty luin
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Cau 1:

Cau 2:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho khdi chép S.ABC c6 ddy ABC 1 tam gidc déu canh a, hai mitbén (S4B) va (SAC) cing

vudng goc véi day va SC = a~/3 . Thé tich khéi chép bing

Loi giai

(SAB)m(SAC) =S54
Ta c6 <(S4B) L(A4BC) = SA 1 (A4BC).
(SAC) L (A4BC)
Trong tam gidc SAC vudng tai A c6 SA=~/SC* - AC* = a2 .

a’\3

Di¢n tich tam gidc ABC 1a S, ;- = 1

2 3
1 Lo oo

Thé tich khoi chop S.4BC 1a V = 3548 e = 1 >

Cho khdi chop S.ABCD ¢6 ABCD 1a hinh chit nhat tim O; AC =2A4B=2a; SA vudng goc
v&i mat phing day. Tinh thé tich khi chép S.4BCD biét ring SD = a+/5.

Loi gidi

Taco: AC=2A4AB=2a = AB=a.
Do ABCD la hinh chir nhat = 4B | BC.

Xét AABC vudng tai B c6: BC =+ AC? — AB* < BC =,/(2a)’ —a* = a /3.

Xét ASAD vudng tai A cb: SA=~/SD? — AD* < SAz\/(aJE)2 ~(aV3) =av2.

Do S4 L (ABCD) suy ra S4 1a duong cao ctia khdi chép.

Page 19

Swu tam va bién soan



Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 1 aS\/E_

Thé tich khdi chép S.ABCD 13 Vy 0 = ESA.SABCD = ESA.AB.BC =

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat; ASAB déu canh a va nim trong mat
phing vudng gbc véi (ABCD) . Biét SC tao véi (ABCD) mot goc bang 30°. Tinh thé tich V
ctia khéi chép S.ABCD .

Loi giai

N
N
A -
N -
S -
N -
N -
N -

B lz

Goi H 1a trung diém ctia 4B . Vi tam gidc SAB déunén SH | AB.
(S4B)(ABCD) = 4B
(SAB) L (ABCD) = SH 1 (ABCD).
SH | AB

Suy ra (SC,(ABCD))=SCH =30°.

a3

Vi SH 1a duong cao cta tam giac déu canh a nén SH = -

= CH = SH.cot30° =

a\/g\/—_3_a
2 2

2 2
Trong tam giac vudéng BHC , ta c6: BC* = HC® — HB® :9%—%: 2a* = BC=a2.

Dién tich ctia hinh chit nhat ABCD 1a S ., = AB.BC =a.aN2 =a*2 .

3
Vay thé tich hinh chop S.ABCD 1a ¥ = %SH.SABCD = %.%.az 2=1 g/g .
Cho hinh chép tir giac déu S.ABCD c¢6 chiéu cao bang J3a va do dai canh bén bang V54 . Thé

tich ciia khéi chop S.ABCD bang

Loi giai
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Ciu 5:

Caiu 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6: BO =~+/SB* - SO* =+2a.

BD=2BO=2\/§a:>AB=@=2a.

2
Thé tich khdi chop ¥ ypep = %.SABCD SO = %(2a)2 ~3a= ?cf :
Cho hinh ling try dimg ABC.A'B'C’ ¢6 day 1a AABC vudng tai A, biét AB=a, AC =2a va
A'B =3a. Thé tich ctia khdi lang try ABC.A'B'C’ bang
Loi giai
A’ C'

3a |B

Dién tich day 1a S, = %AB.AC = %.a.2a =a’.

Tam gidc ABA’ vudng tai A4 nénco AA' =\ A'B> - AB* =./(3a)’ —a* =2a/2 .
Thé tich can tinh 14 ¥ = S ,..A4" = a*2a~2 =224° .

Cho hinh lang tru tam giac déu ABC.A'B'C' ¢6 AB=a, goc giita duong thang A'C va mit
phing (ABC) bang 45°. Thé tich khdi lang tru ABC.4'B'C’ béng

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AI Cf

B

Taco (A'C,(ABC))= A'CA=45° nén sAA'C vudng cantai A suyra A4'=AC=a.

N3 a3
PR :

Vay thé tich khéi ling tru ABC.A'B'C' 1a V =Sh= ==
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| CHUONG |

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

ON TAP CUOI CHUONG
PE TEST SO 01

PHAN 1. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 3:

Cau 4:

Cau 5:

thi sinh chi chon mot phuong an.
Cho hinh 13p phuong ABCD.4'B'C'D’. Pudng thang nio sau ddy vudng goc v6i duong thang BC’
?

A. A'D. B. AC. C. BB'. D. AD'.

Cho hinh chép S.4BC c¢6 day ABC 1a tam giac déu, canh bén S4 vudng goc voi day (tham khao
hinh v€ dudi)

Khi d6 sb do goc giita hai mit phing (SAC) va (ABC) la
A. 45 . B. 90°. C. 30°. D. 60°.
Cho hinh chép S.ABCD c6 déy ABCD 1a hinh chit nhat tim O, SA L (ABCD). Goi H 1a hinh

chiéu cua 4 1én BD va K 1a hinh chiéu cua 4 1én SD. Goc phrfmg nhi dién [S ,BD,A] la

A. SKA. B. SBA. C. SHA . D. SDA .
Cho hinh 1ap phuong ABCD.A'B'C'D’ (tham khdo hinh vé).
A' Dﬁ
B’
: G
il
Pt R~ D
B C
Goc gitra hai duong thang AC va C'D’ bang goc
A. AD'C. B. BCD. C. ACD. D. ACD.
Cho hinh chép S.4BC ¢6 SA L AB, SA L AC . Khang dinh nao sau day dung?
A. 54 1 (SBC). B. S4L(4BC).  C.SAL(S4B). D. S4 L (SAC).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 6:  Cho hinh chép S.ABCD c6 déy 1a hinh chit nhat, SD L (ABCD). Ménh dé nao sau déy la dung?
A. AD 1(SCD). B. BC L (S4B). C. AC L(SBD). D. 4B 1(SBC).
Cau7: Cho hinh chép S.ABC ¢6 SA L (ABC).Goi J la trung diém cta S4, G 1a trong tm tam gic
ABC . Hinh chiéu cta duong thing JG trén mit phang (A4BC) la
A. duong thang AB.  B. duongthing BC. C.duongthing AC. D.duong thing AG .
Cau 8:  Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuéng tam O, SA vudng goc voi mat phang
day. Mit phang vudng goc véi (SAC) 1a

A. (84B). B. (SBD). C. (SBC). D. (84D).
Cau9:  Thé tich ctia khdi lang tru co dién tich ¢y S =12 va chidu cao h=4 1a
AV =24. B. V=3. C.V=16. D. V' =48.
Céau 10: Chiéu cao cta khdi chop c6 thé tich ¥ va dién tich S 1a
A.hzi. B. h—3S C.th. D.h=3—V.
4 4 S S

Cau 11: Mot thap chudng c6 hinh dang 13 hinh chép tir gidc déu c¢6 canh day dai 6 m , canh bén dai 15m
. Chiéu cao cua thap chudng bang
A.321m. B. 317 m. C. 6:J6m. D. 3v/23m.
Céu 12: M0t cai 1éu o trai hé c6 dang hinh lang tru dtng tam giac ABC.A'B'C". Cho biét AB = AC =2m
; BC=3,2m; AA'=5m . Tinh khoang céach giita hai duong thang 4B va B'C’.
A’
A

A.12m. B. 2m. C. 3,2m. D. 5m.

PHAN II: Ciu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi
sinh chon ding hoac sai.
Cau 1: Chohinhchop S.4BC c6day ABC latam giac vudngtai B, S4 L (ABC) ,AB=a, BC= a2

, SA= a\/§ .Goi AH, AK lan luot la duong cao cia ASAB, ASAC.
a) (SC,(4BC))=45°.

b) (SBC) L (S4B).

¢) (AHK) L (SBC).

d) (4K,(SBC))=60°.
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép tir giac déu S.4ABCD véi day ABCD 1a hinh vudng canh a, tim O va SO = %

.Goi M, N lan luot 1a trung diém cua 4D va BC.

a) (SMN) L (ABCD).

b) (SMN) L (S4D).

o) ((SBC);(4BCD))=30°.

d) ((SBC);(SCD))~81°.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh bang a. Mit bén SAB 13 tam giac

déu va nam trong mit phang vudng goc v4i mit day.
a) Chiéu cao hinh chép bang a.

b) Thé tich khéi chop bang %f .

¢) Khodng cach giita duong thang CD va mét phang (SAB) bang a.

d) Khoéng céch giita hai duong thang S4 va CD bang V2a.

Tir mot tAm ton hinh vuéng MNPQ c6 canh bang 4 dm, ngudi ta ct tAm ton theo cac tam giac
can MAN, NBP, PCQ, QDM bfmg nhau sau d6 go cac tam giac cdn ABN, BCP, CDQ, DAM
sao cho cac dinh M, N, P, Q tring nhau dé dugc khdi chop tir giac déu co day 1a tir giac 4BCD
. Biét duong cao ké tir 4 cua tam gidc MAN bang 1dm.

4dm M N,P,
y 0 M(N.P.Q)
D
ldm
I A
O C
B
N P

a) Canh day cta hinh chop déu duogc tao ra bang 2 dm.
b) Canh bén ctia hinh chop déu duoc tao ra béng \/g dm.

¢) Chiéu cao cua hinh chop déu dugce tao ra béng 2dm.

d) Thé tich khdi chop déu dugce tao ra bang % dm’.

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 1i tir cau 1 dén cau 6.

Cau 1:
Cau 2:

Cho hinh 1dp phuong ABCD.A'B'C'D’ . Tinh gia tri ciia cos(A4B',CD').

Do dbc ciia con dudng thang 14 tang cua goc tao boi mat phang chira mit con duong thang do
v6i mit phang nam ngang. Do dbc ctia dudng thang danh cho ngudi khuyét tat duge quy dinh 1a

khong qua % Hoi theo d6, goc tao boi dudng danh cho ngudi khuyét tat va mit phang nam

ngang khong vuot qua bao nhiéu d6? (két qua lam tron dén hang phan tram).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 3: Ban An mudn 1am mét chiéc dén 16ng bang gd hinh chop tir gidc déu, co tit ca cac canh bén va
canh day déu bang 20 cm nhu hinh v&, dugc mé hinh héa bai hinh chép ti giac déu S.4BCD.
Dé tao nét doc dao cho chiée dén, ban An mudn trang tri mdt doan ruy bang ndi tir mot diém trén
canh BD dén mot diém trén canh bén SC . Chiéu dai ngan nhat ciia doan ruy bang 13 ¢ (cm).
Tim a.

Cau4: Kim ty thap bang kinh tai bao tang Louvre & Paris c6 dang hinh chép tir gidc déu véi chiéu cao
la 21 m va canh day dai 34 m. Goc nhi dién tao bdi hai mat bén c6 chung mot canh cia kim tir
thap c6 s6 do bang bao nhiéu d6 (lam tron dén hang don vi)?

Cau5: Cho hinh chép S.ABC c6 S4 vudng goc véi day, tam giac ABC vudng can tai
B, AB =1, SA =2. Tinh khoang céach giita hai dudong thing AC va SB (lam tron dén hai chir s6
phan thap phan).

Ciu 6:  Cho miéng bia hinh vudng canh bang 5 (m) . Bé 1am mot mo hinh kim tu thap Ai Cap, ngudi ta
cit bo 4 tam giac can bang nhau ¢ canh day chinh 13 canh ciia hinh vudng ri gap 1én, ghép lai
thanh hinh choép tr giac déu (tham khao hinh vé bén dwdi). D€ md hinh c6 thé tich 16n nhat thi
canh day cia m6 hinh bang bao nhiéu? (Iam tron dén hang phan tram)

PHAN IV. Ty luin

Cau 1: Mot con diéu duge tha véi day cang, tao v&i mat dat mot g6c 60°. PBoan day diéu (tur dau & mit
dat ¢én dau ¢ con diéu) dai 10 m . Hoi khoang cach ctia con diéu cach mat dat bao nhiéu centimét
(két qua lam tron dén hang don vi)?

Page 4

Swu tam va bién soan



Cau 2:

Cau 4:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4 va D, AB=2AD =2CD =2 . Biét
SA 1 (ABCD), SA =3. Tinh dién tich hinh chiéu vudng goc cuia tam giac SBC 1én mit phang
(SAB).

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh chit nhat, 4B=2, BC = 23,841 (4BCD),
SA =2+/3 . Tinh khoang cach tir diém C dén mit phing (SBD) (1am tron két qua dén hang phan
tram)?

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 ba kich thuéc 4B =3, 4D =4, AA' = 5. Khoang cach
tr A dén mat phang (BDA') bang bao nhiéu (két qud ldy gan diing dén hang phan tram),
Cho ttr dién ABCD ¢ (ACD) L (BCD), AC=AD=BC=BD=4, CD=x(0<x<8).GQi I,
J 1an luot 12 trung diém ciia AB va CD. Vi gia tri nao cia x thi (ABC ) 1 (ABD) (lam tron
két qua dén hang phan mudi)? ‘ ’
Mot vt trang tri c6 dang hinh chop S.ABCD dugc ngin lam hai phan chira keo va banh. Biét
rang hinh chép c6 ddy ABCD 14 hinh vudng canh 1m, SA =+/3(m). Hai mit phang (S4B) va
(S4D) ciing vudng goc véi mit day. Goi (o) 1a mat phang qua AB va vudng goc véi mit phang
(SCD) 1a mit phang ngin cach hai phan nay, trén d6 ta dit mot miéng van gd sao cho cac canh
cf%a miéng van nim :trén céc canh cua khdi chép. Tinh dién tich ciia miéng van gd d6 (1am tron
két qua dén hang phan tram).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET
PHAN I. Cu tric nghi¢ém nhiéu phwong an lya chon. Thi sinh tra 10i tir ciu 1 dén cau 12. Mdi cau hoi
thi sinh chi chon mgt phuwong an.
Céau 1:  Cho hinh 1ap phuong ABCD.4'B'C’'D'. Pudng thiang nio sau ddy vudng goc v6i duong thang BC’
?
A. A'D. B. 4AC. C. BB'. D. AD'.
Loi giai
A D’

B c
Taco: A'D//B'C, B[C L BC' = A'D 1L BC'.
Cau2: Cho hinh chép S.4BC c6 ddy ABC latam giac déu, canh bén S4 vudng goc véi day (tham khao
hinh v€ dudi)

Khi d6 sb do goc giita hai mit phing (SAC) va (4ABC) la

A. 45 . B. 90°. C. 30°. D. 60°.
Loi giai

7
Do S4 L (ABC) ma SAc(SAC) = (SAC) L(A4BC).
Vay sb do géc giita hai mét phang (SAC) va (4BC) 1a 90°.

Ciu 3:  Cho hinh chép S.4ABCD c6 ddy ABCD la hinh chi¥ nhat tim O, S4 L (ABCD). Goi H 1a hinh
chiéu cia 4 1én BD va K 1a hinh chiéu cia A4 1én SD . Géc phang nhj dién [ S, BD, 4] la

A. SKA. B. SBA. C. SHA. D. SDA.
Loi giai
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Taco SH L BD va AH | BD suy ra SHA 1a gc phing nhj dién [S, BD, 4].
Céau4: Cho hinh 13p phuong ABCD.A'B'C'D" (tham khdo hinh vé).

A’ D’
B' l
—
Ai
P > D
B c
Goc giita hai dudng thing AC va C'D’ bang gbc
A. AD'C. B. BCD. C. ACD. p. JicD)
Li giai

Vi ABCD.A'B'C'D’ 1a hinh lp phuong nén C'D'//CD . Suy ra (AC,C'D')=(AC,CD)= ACD.
Cau5:  Cho hinh chép S.ABC ¢ SA L AB, SA L AC.Khang dinh nao sau day dang?

A. S4 L (SBC). B.SAL(4BC)]  C. s41(s48). D. S4 1 (84C).
Loi giai
Ta cb: SAL AB,SAL AC va AB,AC 1a hai dudng thing cit nhau nim trong (ABC )nén

SA L (ABC).
Cau 6:  Cho hinh chop S.ABCD c6 day la hinh chit nhat, SD L (4BCD). Ménh dé nao sau day la ding?

A. AD 1(SCD). B. BC1(S4B).  C. ACL(SBD).  D. ABL(SBC).

Loi giai

{AD 1L CD
Ta co:

= 4D 1 (SCD)
AD 1 SD

Page 7

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau7: Cho hinh chép S.4BC c¢6 SA L (ABC). Goi J la trung diém ctia S4, G 1a trong tAm tam gidc

ABC . Hinh chiéu cua duong thaing JG trén mit phang (ABC ) la

A. duong thing AB.  B.duong thing BC. C.dudng thing AC. D.duong thing 4G .
Loi giai

Ta c6 SAL(ABC) tai 4 ma J la trung diém ciia SA4 nén hinh chiéu cia J 1én mit phang
(ABC) la A. Hinh chiéu ciia G 1én mit phing (4BC) 1a G .
Vay hinh chiéu ctia dudng thing JG trén mit phiang (ABC) la dudng thing AG.

Cau8: Cho hinh chop S.4BCD c6 ddy ABCD 1a hinh vudng tdim O, S4 vudng goc v6i mat phing
day. Mit phang vudng goc véi (SAC) 1a

A. (S4B). B. (($BD). C. (SBC). D. (S4D).

Loi giai

SA L BD
Ma BD < (SBD) nén (SBD) L (SAC).

AC 1 BD
Tacod { = BD 1 (SAC)

Cau 9:  Thé tich ctia khdi ling tru c¢6 dién tich day S =12 va chiéu cao h=4 1a
A. V=24, B.V =3. C.V=16. D. V=48,
Loi giai
V=Sh=124=48.
Céau 10: Chiéu cao cta khdi chop co6 thé tich ¥ va dién tich S 1a
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Ah=2 B. h=22 c.h=" D. =t
V V S S
Loi giai
V= lS.h =>h= 3—V
3 S
Céu 11: Mot thap chudng c6 hinh dang 13 hinh chép tir gidc déu c¢6 canh day dai 6 m , canh bén dai 15m
. Chiéu cao cua thap chudng bang
A. 321m. B. 317 m. C. 6J6m. D. 3423 m.
Loi giai
Chiéu cao cua thap chudng 1a chiéu cao SO cua hinh chép S.ABCD .

C6 AC = AB\2 =642 (m) :AOz%AC:%/Em.

Tam giac SOA vuong tai O c6 SO =+/S4°> — A0’ =,/152 —(3\/5)2 =323 m.

Vay chiéu cao ctia thap chudng 1a 323 m.
Cau 12: Mot cai 1éu & trai hé c6 dang hinh ling try ding tam gidc ABC.A'B'C’. Cho biét AB= AC =2m
: BC=3,2m; AA' =5m. Tinh khoang cach giita hai duong thing AB va B'C'.

A'
A

A.1,2m. B. 2m. C. 3,2m. D. Sm.
Loi giai
Taco: (ABC)//(A'B'C') = d(AB,B'C')=d((4BC),(A'B'C"))=A4'=5m.
PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & mdi ciu, thi
sinh chon ding hoac sai.
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Cau 1:  Cho hinh chép S.4ABC c6 ddy ABC 1atam giac vuong tai B, SA L (ABC), AB=a, BC = a2

, SA= a3 . Goi AH , AK lan luot 1a duong cao cia ASAB, ASAC.
a) (SC,(4BC))=45°.

b) (SBC) L (S4B).

¢) (AHK) L (SBC).

d) (4K,(SBC))=60°.

Loi giai
| a)bing | b)Ping | coDing | d)Sai |

S

K

B
a) Dung.

Xét AABC vudng tai B, tacd AC =+ AB*+BC* =a\3.
Taco SA L (ABC) = (SC,(ABC))=(SC,AC)=SCA.
Xét ASAC vuodng tai A4, ta co:

SA "f_1:>S/C71 45°

3

anSCA =

b) Diing.

Ta co SA L (ABC) ma BC =(ABC) nén S4 L BC.
Laicd AB L BC (vi AABC vuodng tai B).

Do d6 BC L (SAB) ma BC c (SBC) nén (SBC) 1 (SAB).
c¢) Pung.

Tacé BC L (SAB) ma AH —(SAB) nén BC L AH .
Laico SB L AH nén AH 1 (SBC).

Mait khac AH < (AHK) nén (AHK) L (SBC).

d) Sai.

Xét ASAB vudng tai A, AH 1a duong cao, ta co :

- SB=NSA*+ 4B’ =2a
SAAB = AH.SB = AH =448 _ ay3
0 SB 2
Xét ASAC vudngtai 4, AK la dudng cao, taco :

5 SC=~SA*+AC* =a6
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SAAC = AK.SC = AH =4AC _ a6
0 SC 2

Tac6 AH L(SBC) nén (AK,(SBC))=(AK,HK)= AKH .
Xét AAHK vudng tai H , ta co:

AH 2

sinAKH——:— = Im 45¢°,
AK

a3

Cau2:  Cho hinh chép tir giac déu S.ABCD véi ddy ABCD 1a hinh vudng canh a, tim O va SO = >

.Goi M, N lan luot 1a trung diém cua 4D va BC.
a) (SMN) L (ABCD).

b) (SMN) L(S4D).

¢) ((SBC);(4BCD))=30°.

d) ((SBC);(SCD))~81°.

Loi giai
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Sai ‘

a) bung.
SO L (ABCD)
{SO < (SMN)
b) Dung.
AD L MN
{AD 150
AD 1 (SMN)
{AD c(84D)
¢) Sai.
Ta ¢6 ((SBC);(ABCD))=(SN,NO)=SNO.

= (SMN) L(4BCD).

= AD L (SMN).

= (SMN) L (S4D).
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o3

tan SNO =22 =2 = /3 = SNO = 60°.

ON a

2
Vay ((SBC);(ABCD))=60°.
d) Sai.
V& OI L SC tacé ((SBC);(SCD))=(DI,BI)
Taco op=22 - V2
2 2

S0.0C 30
\JSO? +0C? 10
oD 15

Tam gidc DOI vuong tai O, cd tan DIO = ol 3 — 2DI0 ~104°29'.

Tam giac SOC vudng tai O, c6 duong cao OI =

Suy ra ((SBC);(SCD))=(DI,BI)=180°~2DIO ~75°31'.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang a. Mit bén S4B 1a tam giac
déu va nam trong mit phang vudng goc voi mit day.

a) Chiéu cao hinh chop bang a.

b) Thé tich khdi chop bang écf )

¢) Khodng cach giita dudng thang CD va mit phang (SAB) bing a.

d) Khoang cach giita hai duong thang S4 va CD bang V2a.
Loi giai

| a)Sai | b)Ping | obPing | d)Sai |
S

a) Sai

Goi H la trung diém cua AB.Khi d6 SH 1L AB va SH = ?a .

Lai c6 (S4B) L (ABCD) nén SH L(ABCD). Vay chiéu cao hinh chép 1a SH = ga

b) bung

Thé tich khéi chép S.ABCD 1 V; ey :%SH,SABCD zéga_az _ % s

c) bung
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6 CD//AB=> CD//(SAB)=> d(CD,(S4B))=d(C.(S4B)).

(SAB) L(ABCD),CB L AB=CB 1 (SAB) = d(C,(SAB)) =CB=a.

Vay d(CD,(S4B))=a

d) Sai

Mt phing (SAB) chira S4 va song song véi CD nén d(CD,SA4) = d(CD,(SAB)) =a.

Tir mot tm t6n hinh vudng MNPQ c6 canh bang 4 dm, nguoi ta cit tm ton theo cac tam giac
cin MAN, NBP, PCQ, ODM bang nhau sau d6 go cac tam giac cin 4BN, BCP, CDQ, DAM
sao cho cac dinh M, N, P, O tring nhau dé dugc khdi chop tir giac déu co day 1a tir giac 4BCD
. Biét duong cao ké tir A cia tam gidc MAN bang 1dm.

4dm M(N, P
M Q , ( 9 7Q)
D
1dm
I A
O C
B
N P

a) Canh day cua hinh chop déu duoc tao ra béng 2dm.
b) Canh bén cua hinh chop déu duoc tao ra béng \/g dm.

¢) Chiéu cao cua hinh chép déu duoc tao ra bang 2 dm.

d) Thé tich khdi chop déu duoc tao ra bing % dm’.

Loi gidi
| a)Sai | b)Pung | c¢)Ping | d)Ping |
4dm M(N, P
v 0 M(N,P.Q)
ldm
I A
5 C
B
N P
a) Sai

Goi O la tdm hinh vuéng ABCD. Khi @6 OA=0I—AI =2—-1=1. Canh day hinh chép la
AB=+204=+/2 dm.
b) bung
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Canh bén ctia hinh chop MA =~ MI’* +I4* = J5 dm.

c) Bung
Chiéu cao hinh chop MO =+ MA*> —0A4* =/5-1=2 dm.
d) Sai

N 2
Thé tich hinh chép ¥ = %MO.SABCD = %.2.(\/5 ) =§ dm’ .

PHAN III. Cau tric nghiém tra 16i ngin. Thi sinh tra 15i tir cdu 1 dén cau 6.

Cau 1:

Cau 3:

Cho hinh l4p phuong ABCD.A'B'C'D’ . Tinh gié tri ciia cos(A4B’,CD'’).
Loi giai
Traloi: 0

A' D'

B J

Taco: CD'// BA' = (AB',CD')=(AB',BA').

Vi ABB'A'la hinh vuéng nén AB' 1 BA'

Suyra (AB',CD')=(AB',BA")=90". Do d6: cos(4B',CD')=0.

Do dbc cﬁa} con ‘duc‘rng thang 1a ’tang cua gbc ta? b6i mit phing chira mé:t con dudng thang d6
vO1 mat phang nam ngang. P doc cua duong thang danh cho nguoi khuyét tat duge quy dinh l1a

khong qua % Hoi theo d6, goc tao boi dudng danh cho ngudi khuyét tat va mat phang nim

ngang khong vugt qua bao nhiéu d6? (két qua 1am tron dén hang phan tram).
Loi giai
Tra loi: 4,76
Goi « 1a goc tao boi duong danh cho ngudi khuyét tat va mat phang nam ngang (0° < o < 90°

).

Theo dé ta co tanaé%:a£4,76”.

Viy goc tao boi duong danh cho ngudi khuyét tat va mit phang nam ngang khong vuot qua
4,76°.

Ban An mudn lam mot chiée dén 10ng bang gd hinh chop tir giac déu, co tit ca cac canh bén va
canh ddy déu bang 20 cm nhu hinh v&, dwoc mé hinh héa béi hinh chép tir giac déu S.ABCD.
Pé tao nét doc dao cho chiéc dén, ban An muébn trang tri mdt doan ruy bang ndi tir mot diém trén
canh BD dén mot diém trén canh bén SC . Chiéu dai ngin nhét cia doan ruy bang 13 a (cm).
Tim a.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tra loi: 10

+ Do dén 10ng c¢6 dang hinh chép tir gidc déu duoc mo hinh hoéa boi hinh chép tir giac déu
S.ABCD nén ABCD 1a hinh vudéng va SO L (ABCD).

+Vi BD va SC chéo nhau nén doan ruy biang ni tir mot diém trén canh BD dén mot diém trén
canh bén SC ngan nhat chinh 13 doan vudng goc chung ctia hai duong thang BD va SC .

+ 8O L(ABCD)= SO L BD.Laicé BD L AC.Dod6 BD L(SAC) tai O.

_ BD 1(S4C) ,
Ké OH 1 SCtai H. Vi = BD 1 OH tai O.
OH < (SAC)

Do d6 d(BD;SC)=OH .
+ Vi ABCD 1a hinh vuéng canh 20 cm nén OC=10J2  om;

SO =+/SC?—0C> =,/202—(10\/§)2 —10+2 cm

Tam giac HCO ddng dang véi tam gidc OCS nén ta co
SO.CO 1042.10:2
SC 20
Viy chiéu dai ngan nhat cia doan ruy bang 1a 10 cm.
Kim ty thap bang kinh tai bao tang Louvre & Paris c6 dang hinh chép tir giac déu véi chiéu cao

OH = 10 cm

la 21 m va canh day dai 34 m. Goc nhi dién tao bdi hai mdt bén c6 chung mot canh cia kim tr
thap c6 sb do bang bao nhiéu d6 (1am tron dén hang don vi)?
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Tra loi: 113

Ta md hinh hoa kim ty thap bang mét hinh chép tir giac déu S.ABCD nhu hinh v&, khi d6
SO=21va AB=34.

Goi O 1a tdm cta hinh vuéng ABCD, H 13 hinh chiéu vudng goc cta O trén SD.

Khi d6 SD L (AHC) nén AHC =[4,SD,C].

CDN2 S0.0D 2017V2 3572
2

_\/S02+OD2 _\/212_’_(17\/5)2 - \/1019 ’

Suy ra: AH =CH =\ OH?* +0C? = 843880

Tacd OD = =172 nén OH

1019
2 2 2
Viy COSAHC:AH +CH? - AC* _ 289
2AH.CH 730

hay [4,SD,C]~113".
Cho hinh chép S.ABC c¢6 SA vudng goc véi day, tam giac ABC vudng can tai
B, AB =1, SA =2. Tinh khoang céch giita hai duong thing AC va SB (lam tron dén hai chit s6
phan thap phan).

Bai giai
Tra loi: 0,67
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Ké duong thang A qua B va song song AC, Ké A vudng géc Athi A L(SAI).Ké AH L SI

tai H thi AH 1 (SBI).

Do dé: d( AC; SB)=d(AC;(SBI))= AH .

Taco: Al :lACZQ.
2 2

9

12= 12+ 12=—:>AH=3z0,67.
AH?  SA> A’ 4 3

Cho miéng bia hinh vudng canh bang 5 (m) . Dé 1am mo6t mo hinh kim tu thap Ai Cép, nguoi ta

cit bo 4 tam giac can bang nhau c6 canh day chinh 1a canh ciia hinh vudng rdi gap 1én, ghép lai
thanh hinh chop tir giac déu (tham khdo hinh vé bén duwdi). Dé mo hinh c6 thé tich 16n nhét thi
canh ddy cia mo hinh bang bao nhiéu? (1am tron dén hang phan trim)

Loi giai
Tra loi: 2,83

Goi x 1a do dai canh ctia hinh vuéng ABCD, diéu kién 0 < x < ——.
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Goi O la tdm cua hinh vuéng ABCDthi SO L (ABCD).

co s1=2=% o [sP—or =\/[5\/§sz(ﬁ)2 :\/Sﬁ(Sﬁ_z’“].

2 2 2 2 2
cov-lsos,, -1 FEEEE] L BB (E_]

2 2 3 5

Ap dung bét dang thirc C6 - si cho 5sb dwong:

, X X X X 5\/5 X X X X XXXXx 5\/5 X X x x
CO —"+—+—F—| ————————— >S5 - -] —-—----____- .
4 4 4 4

\/E 5 x’ (5\/5 xJ :>x4(£—xj< 44\/2_5
2 < .

25

4 6
e

2
Dau "=" xay ra khi x=2x/§=2,83 (m)

PHAN IV. Ty ludn

Cau 1:

Cau 2:

Mot con diéu duoc tha véi day cang, tao voi mat dat mot gbéc 60°. Poan day diéu (tur dau & mat
dat d¢én du ¢ con diéu) dai 10 m. Hoi khoang cach ctia con diéu cach mat dat bao nhiéu centimét
(két qua lam tron dén hang don vi)?
Loi giai
A

B | o
Goi A 14 vi tri con diéu, B 1a vi tri day diéu trén mat dat; A 1a hinh chiéu cia A trén mat dat.
Tam gidc ABH vuéng tai H c6 ABH =60° AB =10 m=1000 cm.
Do d6 AH = AB.sin60° =866 cm.
Cho hinh chép S.4BCD c6 day la hinh thang vuong tai 4 va D, AB=2AD =2CD =2 . Biét
SA 1 (ABCD), SA =3. Tinh dién tich hinh chiéu vudng goc cua tam giac SBC 1én mit phang
(SAB).

Loi gidi
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Cau 3:

Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi I 1a trung diém AB.
AICD 1a hinh vuéng = CI = %AB = AABC vuodng tai C

Cl 1L AB
Ta co: { = CI L (S4B)

CI 154
Hinh chiéu ctia ASBC trén mp(SAB) 1a ASIB, ¢6 I 1a trung diém cta AB.
1 11 1 3
Sz :ESASAB :E'E'SA'ABZZ-?;Q:E:LS.

Cho hinh chép S.4BCD ¢6 ddy ABCD 1a hinh chit nhat, AB=2, BC =23, S4 1 (4BCD),
SA=2+/3 . Tinh khoang cach tir diém C dén mit phing (SBD) (1am tron két qua dén hang phin

tram)?

Loi giai

Goi O 1a tAm hinh chit nhat ABCD, suy ra O la trung diém AC.
Do d6 d(C,(SBD))=d(4,(SBD)).

Goi H, I lan luot 13 hinh chiéu cua 4 1én BD, SH .

Ta co: BD L (SAH) nén BD L Al .

Mit khac Al L SH nén AI 1(SBD)

Vay d(A,(SBD))= Al .

1 11 11

Xét tam gidc ABD vuong tai A4 : = t—— =t —=—
AH- AB° AD° 4 12 3
, . R ) 1 1 1 1 5
Xeét tam gidc SAH vuong tai A : —=—+ S=— o=
AI© SA° AH® 12 3 12

Do @6 Al = 2JE ~1.55.

5
Vay d(C,(SBD))=1.55.
Cho hinh hop chir nhat ABCD.A'B'C'D' c¢6 ba kich thuéc AB=3,4D =4, A4’ =5. Khoang cach
tr A dén mat phing (BDA') bang bao nhiéu (két qua ldy gan ding dén hang phan tram).

Loi giai
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A, Df
N
m -
11\ ~
Bl
T\ . c’
AT L
I \\
/ 4
A N [ = =)D
1N -7
N——
I/’,”M
B C

1 1 1 I 1 2
Trong tam gidc ABD, dung AM 1 BD = =t =—2+—2=—5 .
AM~ AB~ AD” 3 4" 144
1 1 1 2 1
Trong tam giac AMA', dung AH | A'M = = st ——= > +_2:7_69,
AH= AM~ AA” 144 5% 3600
= AH = 36090 ~2,16.

Vay d(4,(BDA'))~2,16.
Cho ttrdién ABCD ¢6 (ACD) L(BCD), AC=AD=BC=BD=4,CD=x(0<x<8).Goi I,
J lan luot 1a trung diém cia AB va CD. Véi gid tri ndo cua x thi (ABC) L (ABD) (lam tron

két qua dén hang phan muoi)?

Loi giai

Ta c6 tam giac ACD cantai A nén AJ L CD ;tam gidc BCD cantai B nén BJ L CD.
Két hop véi gia thiét (ACD) L (BCD) ta duge AJ L BJ .
Nhan thiy:

2
AACD = ABCD(c.cc) = AJ = BJ = AB= AJ\2 = [2(4C* - CJ?) = /2(16—%)

Tuong ty ta cling c6 CI = DI .
Taco ACAB cantai C nén CI 1. AB; ADAB cantai D nén DI 1 AB.
Néu (ABC)J_(ABD) thi DI J_(ABC):> DI 1 CI & AICD vudng can tai [

2
— CD =~2CI & CD = 2(AC* - 4r) <:>CD=\/2(AC2 —Af ]

— 2 2
o= 2[16- Y | o v c1645
8 4
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

83
X=——=
3
Mot vat trang tri ¢6 dang hinh chop S.ABCD duogc ngin lam hai phan chira keo va banh. Biét
rang hinh chép c6 ddy ABCD 1a hinh vuéng canh 1m, SA=+/3 (m). Hai mt phing (S4B) va

4.6

(SAD) cing vudng goc véi mat day. Goi («) 1a mat phang qua AB va vudng goc v6i mit phang
(SCD) 1a miat phang ngin cach hai phan ndy, trén d6 ta dat mot miéng van gd sao cho cac canh
ctia miéng van nam trén cac canh cua khdi chop. Tinh dién tich ctia miéng van gd d6 (Iam tron
két qua dén hang phan tram).

Loi giai

B C
Ta c6: (SAB) L (ABCD); (SAD) L (ABCD); (SAB)(SAD) = SA
— SA L (ABCD).

Ta ¢6: CD 1. AD,CD 1. SA= CD L (SA4D).
Ma CD < (SCD)=(SCD) L (S4D)
Vé AM 1 SD(M € SD)= AM 1 (SCD)
= (ABM) L (SCD) hay (ABM) la mat phang (a) qua AB va vudng goc voi mit phang
(SCD).
Trong mit phang (SCD) ké MN //CD(N € SC).
Suyra: MN//AB = MN c («).
Viy céc giao tuyén clia () v6i cac mat caa hinh chop 1a 4B, BN, NM, MA .
Tacd: MN//AB va AB 1 AM (vi AB L (S4D))nén ABNM la hinh thang vuong tai 4 va
M .
Tam gidc SAD vuong tai A c6 AM la duong cao nén
1 11 11 4 3

T N e
(V3)

SA?
MN_SM:MN_E_SAZ_ SA? 3

MN //CD =22 — sS4 sS4 3
cD SD CD SD SD° SA"+A4AD° 4
:>MNZECD=3.
477
. 1 13 (3 73 )
Vay SABNM:EAM(MN+AB):§7(Z 1)2?20,76 (m )
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| CHUONG |

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

ON TAP CUOI CHUONG
PE TEST SO 02

PHAN 1. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10 tir cdu 1 dén ciu 12. M&i cau hoi

Cau 1:

Cau 2:

Cau 3:

thi sinh chi chon mot phuong an.
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudéng va S4 vudng goc ddy. Ménh dé nao sau
day sai?
A. BDJ_(SAC). B. BCJ_(SAB). C. ACJ_(SBD). D. CDJ_(SAD).
Cho hinh chép S.4BC c6 déy 1a tam giac khong vuong, SA4 L (ABC) va H 1a hinh chiéu vuong
goc cia S 1én BC . Hay chon khang dinh diing.
A. BC 1 4B. B. BC L SC. C. BC 1 AH . D. BC L AC.
Cho hinh chop S.4BC c6 day la tam giac vuong cantai 4, AB =a va SA vudng goc voi day.
Tinh khoang cach tir B dén (SAC)

S

>
i
I
I

Q

B

A.a 3. B.a. C.av2. D. 2a.
Cho hinh chép S.ABC ¢6 SA4 vudng goc véi ddy (ABC). H la hinh chiéu vudng goc cua A4

1én BC . Goc phang nhi dién [S,BC, 4] la:

A. SAH. B. SBA. C. SHA. D. ASH.

Cho hinh chép S.4BC ¢6 SA L (ABC); tam gidc ABC déu canh a va SA=a. Tim géc giita
dudng thang SC va mit phang (A4BC)?

A. 135°. B. 60°. C. 45°. D. 90°.
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh tam O va S4=S8C, SB=SD . Ménh
dé nao sau day sai?

A. (SBD)L(ABCD). B. SC L(SBD). C. SO L(ABCD)  D.(SAC)L(ABCD).
Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh thoi va SB vudng géc véi mét phang (ABCD)
. Mt phing nao sau ddy vudng goc v6i mit phing (SBD)?

A. (SCD). B. (SBC). C. (84C). D. (84D).

Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh vuong, S4 vuong goc vai day. Khi do goc gitra
hai mit phing (SAB) va (S4D) la

A. BSD. B. SBA. C. BAD. D. SDB.

Cho hinh chép S.4ABC c6 dién tich ddy ABC bang a>~/3 va thé tich khdi chép bang . Tinh

chiéu cao / cua hinh chép di cho.

NI B. h=9¥3. o ALY
6 2 3
Cho lang tru dung ABC.A'B'C' ¢6 day ABC 1a tam giac vuong tai B, AB=a, BC =a/3,
AA'=2a+/5 . Tinh thé tich ¥ ctia khéi lang tru da cho.
A c'

D. h=a\3.

B.‘

3 3
B.V=a'\15. C.V:a;/E. D.V=4“3ﬁ.
Cho hinh chop tir gidc S.ABCD c6 day ABCD 1a hinh chit nhét va S4 L (4BCD). Khoang cach

AV =4a°5 .

giita duong thang BC va mit phang (SAD) bang

A. AB. B. BD. C. SB. D. CA.
Tinh khoang cach d gilra hai canh ddi ciia mot ttr dién déu canh a.
A.d:%“. B.d:a‘f. C.d=§. D.d=aV2.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

PHAN II: Cau tric nghiém ding sai. Thi sinh tri 16i cAu héi. Trong méi y a), b), ¢), d) & mdi cau, thi

Cau 1:

Cau 2:

Cau 3:

sinh chon ding hoac sai.
Cho hinh chép S.ABC c6 canh bén SA vudng gbc véi miat phang (ABC), BC 1 AB, AB =1,

BC =+/3. L4y hai diém M, N lan luot 12 trung diém cta SB,

SC va diém P nam trén canh SA.

a) SA1 AB.

b) BC L (S4B).

¢) (MN,AC)=60°.

d) Tam giac MNP vuodng tai M .

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng canh a, tam giac SAD déu va nam trong
mit phing vudng goc véi mit day (4BCD). Goi H, M lan luot 14 trung diém cia cac canh
AD va AB.

a) (SC,(4BCD))=SCH .
b) S6 do cuia goc nhi dién [(ABCD),CD,(SCD)] bang 90°.

V3
8 2

¢) cdsin cuia goc giira hai mét phang (SBC) va (ABCD) ban

d) (SMD) L (SHC).

Cho hinh lang tru tam giac ABC.A'B'C’ c6 day la tam gidgc ABC can tai A, goc BAC =120°
va AB=2a. Hinh chiéu cia A' trén mit phang (ABC) tring véi trung diém H cia BC, biét
A4 =aN2.

a) Hinh chiéu vudng géc ciia duong thing A4’ 1én mit phang (ABC) 1a duong thing AH .

b) Goc A'AH 14 gbc giira dudng thing 44’ va mit phing (ABC).

¢) Goc giira hai duong thang A4’ va AH bang 60°.
d) (4'4H) L(BCC'B').
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BC c¢6 SAL(ABC), déy la tam gidc ABC vudng tai B, biét
SA= AB = BC = a . Céc phat biéu sau diing hay sai?

3

a) Thé tich khdi chép S.ABC bing %

b) Khoang cach tir 4 dén (SBC) bang

a2
3
a\/6

¢) Khoang cach tir B dén duong thing SC bang 5

d) Khoang cach giita hai dudng thang chéo nhau 4B va SC bang

a2
2

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 10i tir cau 1 dén cau 6.

Cau 1:

Ciu 2:

Cau 3:

Cho tir dién ABCD ¢6 AB= AC va DB = DC . C6 bao nhiéu khang dinh dung trong cac khing
dinh sau?

(I).CD L AB. (I).AC L BD . (IIl).BC L AD. (IV).BC L CD.

Mot cai 1éu c6 dang hinh ling try ABC.4'B'C’ ¢6 canh bén A4’ vudng goc voi day (Hinh minh
hoa). Cho biét 4B = AC =2,4m;BC =2m; AA' =3m . Tinh gbc giita hai duong thang 4'B’ va
AC . (1am tron két qua dén hang phan chuc, theo don vi d9).

A’

A

B

Kim ty thap Ké - 6p 1a kim tu thap 16n nhat trong cac kim tu thap ¢ Ai Cap, duoc xay dung vao
thé ki 26 trudc Cong nguyén va 1a mot trong bay ki quan cta thé gidi ¢o dai (hinh 7.4). Kim tu
thap c6 dang hinh chop véi day 1a hinh vudng c6 canh dai khoang 230m, cac canh bén bang nhau
va dai khoang 219m (kich thuée hién nay). Tinh s do goc tao boi canh bén va mit day? (lam
tron két qua dén hang don vi)

Hinh 7.4
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Cau 4:

Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Trong mat budi da ngoai, ban Nam mudn dung mot cai 1éu hinh kim tu thap. Biét khoang cach
tir dinh 18u t6i mot chan 18u 1a 270 (cm), goc nhi dién tao béi hai nira mit phing tuong g

chtra hai mai 18u dbi dién 1a 55°. Hoi khoang cach giita hai chan 1&u lién tiép Nam can dung

bang bao nhiéu milimet? (Lam tron dén hang don vi).
\V/
a

Cho hinh chép S-4BCD ¢4 gay ABCD 13 hinh chit nhat, 54 vuéng goc véi day 4BCD | bidt
ring SA=a AB=2a_ AD=a2 Goi H, K 1in luot Ia hinh chiéu vuéng goc cia 4 trén

SB va SD  Khoang céach tir diém B dén mit phing (AHK) bang mNna

L. Mmoo A A
(voi — la phan s6
n

t6i gian), khi d6 gia tri cia m—" 1a
Cho khéi chop tir gide S.ABCD c6 day 1a hinh binh hanh, AD =12, S4=SB=SC =SD = 3.6
. Tinh thé tich 16n nhat V' cua khdi chop S.4BCD .

PHAN IV. Ty luin

Cau 1:

Cau 2:

Cau 3:

Cho hinh chép S.ABCD c6 day ABCD la nira lyc giac déu véi canh a . Canh S4 vudng goc voi
day va S4 = a~/3. M 1amot didm khac B va & trén canh SB sao cho AM vuong goc voi MD

. A A SM M A
. Khi d6, ket qua cua ti s0 <5 bang bao nhiéu?

Cho hinh hop ding ABCD.A'B'C'D', day ABCD 1a hinh thoi canh a va BAD = 60° . Mot mat
phing tao v6i mit day mot goc 60° va cit tit ca cac canh bén cta hinh hop. Dién tich thiét dién
tao thanh bang @’vn . Tim 7.

Nguoi ta xay dung mot chan thap bang bé tong co dang khdi chop cut tir gidc déu (Hinh 46).
Canh day dudi dai 5m, canh day trén dai 2m, canh bén dai 3m. Biét r.':fmg chan thap dugc lam
bang bé tong tuoi véi gid tién 1a 1.500.000ddng /m’ . Tinh sd tién dé mua bé tong tuoi lam chan
thap theo don vi triéu dong (1am tron két qua dén hang don vi).

2m

Sm

Hinh 46
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Cau 5:

Cau 6:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh h¢p ding ABCD.A'B'C'D’ c6 AA' :$, day ABCD 1a hinh thoi canh a va goc
BAD = 60°. Goi M va N lan luot 14 trung diém cua cac canh A4'D’ va A'B’. Khoang cach tir
a

5
Ban Nam lam mdt cdi mang thoat nudc mua, mat cit 1a hinh thang can c6 d¢ dai hai canh bén va

canh ddy déu bing 20 cm, thanh méng nghiéng véi mit day mot goc @ (0°< ¢ <90°) (tham

diém A dén mit phing (BDMN) 123 &% Tim m .

khao hinh v&). Ban Nam phai nghiéng thanh mang mét goc bao nhiéu dé lugng nudc mua thoat
duoc 1a nhiéu nhat?

20
om 20cm

20cm

Cho hinh chép S.4BCD c6 didy ABCD 1a hinh vudng canh bang 10. Canh bén SA vudng goc
v6i mat phang (ABCD) va SC=10v/5. Goi M, N 1an luot 1a trung diém ctia S4 va CD. Tinh
khoang cach d gitta BD va MN (1am tron két qua dén hang phan tram).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

HUONG DAN GIAI CHI TIET
PHAN I. Ciu tric nghiém nhiéu phwong an lra chon. Thi sinh tra 10i tir cdu 1 dén ciu 12. Mi cau hoi
thi sinh chi chon mgt phuwong an.
Cho hinh chép S.ABCD ¢6 day ABCD 14 hinh vudng va SA vudng goc day. Ménh dé nao sau
day sai?

A. BD 1 (SAC). B. BC L (S4B).

Cau 1:

D. CD L (S4D).

Ta co:

s {BCLAB
BC 1 54

s {CDJ_AD
CD 1 54

s {BDLAC
BD 1 §4

= BC 1 (S4B).
= CD 1(84D).

= BD L (SAC).

Suy ra: dap an C sai.
Cau 2:

Cho hinh chép S.4BC c6 déy la tam gidc khong vudng, SA L (ABC) va H 1a hinh chiéu vudng
goc cua S 1én BC . Hay chon khang dinh diing.

A. BC L 4B. B. BC LSC. C.BCLAH. D. BC L AC.
Loi giai

Ay

BC L SH
Ta co: = BC 1 AH .
BC 1 SA4

Cau 3: Cho hinh chop S.ABC c6 day la tam gidc vuong can tai 4, AB =a va SA vuong goc voi day.

Tinh khoang cach tir B dén (SAC)
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Cau 4:

Cau 5:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

>

)
|
!

Q

A. a\3. B.a. C.a\2. D. 2a.
Loi giai

AB 1 SA
Cho hinh chép S.ABC c6 S4 vudng goc véi day (ABC). H 1a hinh chiéu vudng goc cua A4
lén BC. Géc phang nhi dién [S, BC, 4] 1a:

Ta c6: {AB A€ 4B (S4C)nén d(B,(SAC))=4B=a.

A. SAH. B. SBA. C. SHA. D. ASH.
Loi gidi

Ta c6 BC 1a giao tuyén ctia (SBC) va(ABC).

BC 154
i = BC L (SAH)= BC L SH .
BC 1 AH

Vay goc [S,BC, A]1a goc SHA .
Cho hinh chép S.4BC ¢6 SA L(ABC); tam giac ABC déu canh a va SA=a. Tim géc giita
dudng thang SC va mit phang (ABC)?

A. 135°, B. 60°. C. 45°, D. 90°.
Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

N

Géc giita dudng thang SC va mit phing (A4BC) la géc SCA.

Tam giac SAC vudng can tai A nén goc SCA =45°.

Cau 6:  Cho hinh chop S.ABCD c6 day ABCD 1a hinh binh hanh taim O va SA=SC, SB=SD . Ménh
dé nao sau day sai?
A. (8BD) L(4BCD). B.SEL(SBD)|  C.SO1(4BCD)  D.(SAC)L(4BCD).

Loi giai

Tur gia thiét suy ra SO L AC;SO L BD = SO L (ABCD) ma SO = (SBD), SO = (SAC)
= (SBD) L (ABCD); (SAC) L (ABCD). Vay SC L (SBD) la ménh dé sai.

Céu7: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi va SB vudng géc v6i mit phing (ABCD)
. Mt phing nao sau ddy vudng goc v6i mit phang (SBD)?

A. (SCD). B. (SBC). C. (84C). D. (S4D).

Loi giai

= AC L (SBD)=>(SAC) L(SBD).
AC L SB

Cau 8: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudéng, SA vudng goc véi day. Khi do goc gitra
hai mét phang (S4B) va (S4D) la

) {AC 1L BD
Taco
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Cau 9:

Cau 10:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. BSD. B. SBA. c.|BiD. D. SDB.

Loi gidi
Ta c6(SAD) N (SAB)=54.
SA L AB

Mit khac SA L (ABCD)=
SAL AD

Do d6 ((S4B),(SAD)) = (4B, AD)= BAD =90°.
Cho hinh chép S.4BC c¢6 dién tich ddy ABC bang a’+/3 va thé tich khdi chop bang «’ . Tinh

chiéu cao / cua hinh chép di cho.

A.h=%. B.h=§. . “*6.

h

ABC*

Thé tich khéi chop: V, .. = %S

3
Suyra h= 3V sape 34 = a 3.

S 4sc 612\/§
Cho lang try ding ABC.A'B'C"' ¢6 ddy ABC la tam giac vudng tai B, AB=a, BC = a3,
AA'=2a/5 . Tinh thé tich ¥ ctia khéi lang tru da cho.
A c’

B.’

Page 10

Swu tam va bién soan



Cau 11:

Cau 12:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3 3
AV =4a’5 . E.- C.V:a;/E. D.V=4a3‘/§.

Loi gidi

1 azx/g

Dién tich tam giac ABC 1a S, = EAB.BC ==

Viy thé tich khéi ling tr: Ve yper = S o AA' = a* 15 .
Cho hinh chop tir gidc S.4ABCD c¢6 ddy ABCD la hinh chir nhat va S4 L (4BCD). Khoang cach

gita duong thing BC va mit phang (SAD) bang
A. 4B B. BD. C. SB. D. CA.
Loi gidi
S

Taco SA L(ABCD)=>SA L AB, ma AD 1 AB nén AB 1 (SAD).
Lai 6 BC// AD = BC//(SAD)
Do d6 d(BC,(SAD))=d(B.(S4D))=4B.

Tinh khoang cach d gilra hai canh doi ctia mét tir dién déu canh a.

A.d:%l. g.- C.d=%. D.d=a\2.

Loi giai
A

C
Goi M, N lan luot 1a trung diém cua 4B, CD.
. : o CD 1 BN
Vi hai tam gidc BCD, ACD 1a cac tam giac déu nén
CD 1 AN
= CD L (ABN)= CD L MN (1).

Ta ¢6 AN:BNz%:AABN cantai N = MN L 4B (2).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2 2
Tir (1) va (2), suy ra d (4B,CD)=MN = BN* —BM* = ‘/%—% -

a

2
S

PHAN II: Cau tric nghiém diing sai. Thi sinh tra 10i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi

Cau 1:

sinh chgn ding hoic sai.

Cho hinh chép S.4BC c6 canh bén SA vudng gée v6i mit phing (ABC), BC L AB, AB =1,

BC=43. Léy hai diém M, N lan luot la trung diém cua SB, SC va diém P ndm trén canh

SA.

a) SAL AB.

b) BC L (S4B).

¢) (MN,AC)=60°.

d) Tam giac MNP vuodng tai M .

Loi giai

‘ a) Pung ‘ b) Ping ‘ ¢) Sai ‘ d) bung
a) bung
SAL(ABC),AB c (ABC)=> SA L 4B.
b) bling
SA L (ABC),BC < (ABC)= SA L BC.
BC 1 AB (gia thiét)
SA, AB < (S4B)
SANAB=A4
Vay BC L(S4B).
c) Sai
Ta c6 MN//BC = (MN,AC)=(BC,AC)=BCA.
Xét tam giac ABC vudng tai B, taco tan BCA = ;—g _ L — BCA =30°.

Vay (MN, AC) =30°
d) bung
Ta c6 MN//BC,BC L (SAB)=> MN L (SAB).

ma MP c (SAB)=> MN L MP = AMNP vudng tai M .

NE

Cho hinh chép S.ABCD ¢6 day ABCD 1a hinh vudng canh «, tam giac SAD déu va nam trong

mit phang vudng goc v4i mit day (ABCD) .Goi H, M lan luot 1a trung diém cua cic canh

AD va AB.

Swu tam va bién soan
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

-
-

\K-——-——-—-——-——-

NI

-
~———
e
~———

a) (SC,(4BCD))=SCH .
b) S6 do cua goc nhi dién [ (4BCD),CD,(SCD)] bang 90°.

3

¢) cdsin cuia goc giira hai mét phang (SBC) va (ABCD) bang -

d) (SMD) L (SHC).

Loi gidi
| a)Ping | b)Sai | «¢Sai | d)Ping |
a) Dung
(SAD) L (A4BCD)
(S4D)"(4BCD)=4D| _ ., L (4BCD).
SH 1 AD
SH < (S4D)

= CH la hinh chiéu vudng goc cia SC trén mit phing (ABCD).

= (SC,(4BCD))=(SC,CH)=SCH .
b) Sai
CD L 4D

= CD 1 (S4AD)=CD L SD.
CD 1 SH(SH 1 (A4BCD))

= (AD,SD)=SDA = 60° la s6 do ciia goc nhi dién [(4BCD),CD,(SCD)].
c) Sai
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Cau 3:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi K 1a trung diém cua BC.
(SBC)n(ABCD)=BC

HK L BC = ((SBC),(4BCD))=(SK,HK )= SKH .
SK L BC
sH="C HK-a= K= > a* +a* =12
4 2
cos sk = K a2V
SK  7a 7
2

-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
R

AADM = ACHD = HDM = HCD = HDM + DHC = HCD + DHC = 90° .
—CH 1. DM .
DM 1 CH

= DM 1 (SCH),DM < (SMD)=> (SMD) L (SCH).
DM 1 SH
Cho hinh lang tru tam gidc ABC.A'B'C’ c6 day 1a tam gidc ABC cén tai 4, goc BAC =120°
va AB=2a. Hinh chiéu ctia 4’ trén mit phing (A4BC) tring véi trung diém H cua BC, biét
A4 =aV2.
a) Hinh chiéu vudng géc cua duong thing A4’ 1én mat phang (ABC) 1a duong thang AH .
b) Goc A'AH 14 géc giira dudng thing 44’ va mit phing (ABC).
¢) Goc giita hai duong thang 44" va AH bang 60°.
d) (A'AH) L (BCC'B').

Loi gidi
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Pung
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

;&\I

a) Dun

T)a co j '"H 1 (ABC) nén hinh chiéu cta 44'1én mit phang (ABC) 1a duong thing AH .

b) Piling

Do hinh chiéu ctia 44'1én mat phing (ABC) 1a dudng thing AH nén géc A"AH 1a géc giita
dudng thing A4' va mit phing (ABC).

¢) Sai

Goc giita hai dudng thing AA4' va AH 1 goc A" AH .

AABC can tai A, H 13 trung diém caa BC nén ta c6 HAB = 60° .

= AH = %AB =a.

AA'AH vuong tai H .

cosA'AH:A—H: 4 =—2:m=45°.
AA" a2 2

d) Dung

AABC cantai Anéntaco AH L BC. (1)

Mit khéc A 1a hinh chiéu vudng géc ctia A’ 1én mit phang (4BC) = A'H L (ABC).

— A'H 1 BC (2)

Tir (1) va (2) ta cd BC L (A' AH).

Ma BC  (BCC'B").

= (BCC'B") L(A'4H).

Cho hinh chép S.ABC c6 SAL(ABC), day la tam giac ABC vuéng tai B, biét
SA = AB = BC = a . Céc phat biéu sau dung hay sai?

3

a) Thé tich khdi chép S.ABC bing "?

a2

b) Khoang cach tir 4 dén (SBC) béng 3
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a\/6

¢) Khoang cach tir B dén duong thang SC bang 5

d) Khoang cach giira hai duong thang chéo nhau 4B va SC bang #
Loi giai
| a)Sai | b)Sai | c¢Ping | d)Ping |

a) Sai

Thé tich khéi chép S.ABC 1a V = %.SA.SAABC =

3
a

a. =—.
6

b) Sai
Goi d la khoang cach tir 4 dén mit phang (SBC).

=V =%d.SASBC.

. BC 1 AB )
Lai co: = BC 1 (SAB)= BC L SB = ASBC vudngtai B.
BC 1 54

1 1 a2

SASBCZE'SB-BC=ECI 2.a= 3

) A N
Viy d = ==,

ASBC 2

c) Pung
Trong mat phang (SBC), k¢ BH L SC tai H,khidé d(B,SC)=BH .
11 1 1 3

Xét tam giac vuong SBC ta co:

H?> SB*> BC* 24d° d4* 24°

a6
3

= BH =
d) Ping
Dung hinh binh hanh ABCD, vi tam giac ABC vuoéng can tai B nén ABCD la hinh vudng.
CD 1 AD
Ta co
CD 1854
Lai ¢6 CD < (SDC) = (84D) L (SDC).

= CD 1 (S4D).
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Trong mit phing (SAD), dung AE 1 SD tai E. Suyra AE 1 (SDC). (1)
Taco AB// CD = AB//(SDC).
d(AB,SC)=d(AB,(SCD))=d(4,(SCD)). (2)
Tu (1) va (2) suyra d (AB,SC) = AE.

a2
>

ASAD vudng céan tai 4 nén AE =

PHAN III Cau tric nghiém tra 161 ngan. Thi sinh tra 10i tir cau 1 dén cau 6.

Cau 1:

Cho tir dién ABCD ¢6 AB= AC va DB = DC . C6 bao nhiéu khang dinh dung trong cac khing
dinh sau?

(1).CD L AB. (II).AC L BD . (IIl).BC L AD. (IV).BC LCD.
Loi giai
Tra loi: 1

M

C
Goi M 1a trung diém BC. Do tam giac 1 can tai 4 va tam giac DBC can tai D nén, co:

BC 1 DM
= BC 1 AD.
BC 1 AM

Mot céi 1éu ¢6 dang hinh lang try ABC.A'B'C’ ¢6 canh bén AA4' vudng goc v6i day (Hinh minh
hoa). Cho biét 4B = AC =2,4m;BC =2m;AA"=3m . Tinh goc giita hai duong thang A'B’ va
AC . (lam tron Kkét qua dén hang phén chuc, theo don vi d9).

Tra loi: 49,2

Page 17

Swu tam va bién soan



CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A!

Ta co:
A'B'|| AB=>(A'B', AC) = (AB, AC) = BAC
Xét tam gidc ABC co:

2 2 2
cosBAC = AB +AC —BC" 47 | pre 49,2
2-AB-AC 7

Vay (4'B', AC)~49,2°.

Kim ty thap Ké - 6p 1a kim tu thap 16n nhat trong cac kim tu thap & Ai Cép, duoc xdy dung vao
thé ki 26 truéc Cong nguyén va 1a mot trong bay ki quan ciia thé gidi co dai (hinh 7.4). Kim tu
thap c6 dang hinh chodp voi day 13 hinh vudng c6 canh dai khoang 230m, cac canh bén bang nhau
va dai khoang 219m (kich thude hién nay). Tinh s6 do goc tao boi canh bén va miat day? (lam
tron két qua dén hang don vi)

Hinh 7.4
Loi giai
Tra loi: 42
Theo gia thiét, kim tu thap Ké - 6p 1a mot hinh chop ttr giac déu S.ABCD.
S.

Goi O 1a tam cuia hinh vuéng ABCD. Khi d6 SO L (ABCD) = (S4,(ABCD))=SA40.
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Ta cé: AC=ABJ§=23OJ§:>AO=§=115\/§.

Xeét tam gidc vuong SOA c6: cos SA0 = S—j = 11251\45 = SA0 ~ 42°.

Trong mat budi di ngoai, ban Nam mubn dung mot cai 1éu hinh kim tu thap. Biét khoang cach

tr dinh 18u t¢i mot chan 1éu 1a 270 (cm), goc nhi dién tao boi hai nira mat phing twong tmg
chtra hai mai 1&u ddi dién 13 55°. Hoi khoang cach gitra hai chan 1éu lién tiép Nam can dung
bang bao nhiéu milimet? (Lam tron dén hang don vi).

Tra loi: 2264
Céi 1éu can dung c6 hinh dang 14 hinh chép tir gidc déu S.ABCD véi SA=270 (cm), gbe nhi

dién giita hai nira mit phing (SAB) va (SCD) twong (g chita hai mai 1&u déi dién bang 55°.

Khoang cach gitta hai chan 18u lién tiép cin tim 12 d6 dai canh day hinh chop S.4BCD .
bat 4B = x(cm).
Goi M,N lan luot 1a trung diém cua cac canh AB,CD .

Suy ra Z\ZST\T:SSC’,MN:)C(cm), AM zg(cm).
Tacd ASAB cantai S, M la trung diém canh AB nén ASAM vudngtai M .

2
Suy ra: SM = SN =/SA* — AM* =, [270° —% .

ASMN ¢6: MN* = SM? + SN —2.SM SN .cos MSN
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2 2
— x? = 2.(2702 —%j - 2.(2702 —%).cos 550

2( 1 cos55°
& X 1+5—

): 2.270° (1-cos55°)

., 2270°(1-cos55°)
Bl 1 cos55°
14+ ——
2 2
=X~ 226,4(cm) =X 2264(mm).
Dap s6: 2264,

Cho hinh chép S-4BCD ¢4 gay ABCD 13 hinh chit nhat, S4 vuéng goc véi day 4BCD | bidt

<X

rang SAd=a , AB=12a , AD = a2 .Goi H, K lan luot 13 hinh chiéu vudng goc ciia 4 trén

na

SB va SD . Khoang cach tir diém B dén mit phing (AHK) bang e (voi LAY phan s
n

tbi gian), khi d6 gia tri cia =" 13

Loi giai

Tra loi: -3

Goi O latamday ABCD; [ =SONHK ; N=AINSC.
T BC L(S4B)= BC L AH , suy radugc AH 1 (SBC)= AH 1 SC

Tuong ty, ta suy ra dugc = AK L SC.
Do d6 SC L (AHK).
Dua vao cac tam giac vuong, ta tinh dugc SB = a\/g,AC = a\/g, SC = a\ﬁ.

d(B,(4HK)) _ HB
d(S.(4HK)) HS’

Tacé SBN(AHK)=H =

Xét trong tam giac vuong SAB vudng tai A, AH 1a dudng cao.
SH _s4* _1_ HB_,

Ap dung hé thirc lugng, suy ra SH.SB = S4*> = BB T s

= d(B,(AHK))=4.d(S,(4HK)) (1).

Do SC L(AHK) hay SN L (AHK),nén d(S,(AHK))=SN (2).

Xét trong tam giac vuong SAC vudng tai A, do SC L(AHK) suy ra AN L SChay AN la

duong cao.
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2
Ap dung hé thirc lugng, suy ra SN.SC = S4*> = SN _ SA2 = l
SC SC 7
— SN =L5c=NT (3),
7 7

Tur (1), (2), 3) tasuy ra d (B,(AHK)) =

4\/7a
—
Khidd m=4n=7T=>m—-n=-3.

Céau 6:  Cho khbi chop tir giac S.ABCD c6 day la hinh binh hanh, AD =12, S4=SB=SC=SD = 36
. Tinh thé tich 16n nhat V' cua khdi chop S.4BCD .
Loi giai

S

Tra loi: 72
bat SO=h.

Taco: OC =/54—h? = AC =254 —h> = AB = AC* — BC* =~J72— 4}

V= é.SO.AB.AD = %h.\/72 — 4k 12 =4hAT2 - 4K
an® +(712-4n2\Y
=2 /4h2(72—4h2)£2 [ +(2 )J =72

=V <72,
Vay V,,. =72 khi 4h* =72-4h> < h=3.
PHAN IV. Ty lun
Cau7: Cho hinh chdp S.ABCD c6 ddy ABCD lanta lyc giac déu véi canh a. Canh S4 vudng goc voi

day va S4 = a3. M la mot diém khac B va ¢ trén canh SB sao cho AM vudng goc véi MD
. ; . SM . .
. Khi do, két qua cua ti s6 B bang bao nhiéu?

Loi giai
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Cau 8:

Cau 9:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

B C
Tacd BD L AB( Vi ABCD la nira lyc giac déu).
Mit khac, BD L SA. Suy ra BD 1 (SAB), ta duoc BD L AM .
Kéthop AM L MD, ta dugc AM L (SBD).Suyra AM L SB.

5 . SM  SA
Ta c6: ASMA dong dang véi ASAB = — =— = SM .SB = SA4’

S4 SB
Tacod: SB=+/SA>+ AB* =2a.
., SM  SM.SB SA> 3a* 3
[0) = 2 = > = 2 = —= 0, 75 .
SB SB*> 4da® 4

Cho hinh hop dimg ABCD.A'B'C'D', &y ABCD 14 hinh thoi canh a va BAD = 60°. Mot mit
phang tao v&i mit ddy mot goc 60° va cat tat ca cac canh bén caa hinh hop. Dién tich thiét dién
tao thanh bang a*v/n . Tim n.

Khi d

Loi giai

o 2
Dién tich hinh thoi ABCD 1a S ,,., = AB.AD.sin BAD = AB.AD.sin 60° =" f .
Hinh chiéu vudng goc cia thiét dién 1én mit phang ddy ABCD la hinh thoi ABCD. Goi S 1a
dién tich thiét dién.Theo cong thirc dién tich hinh chiéu ta c6
2
a’\3

S
S oy =S.00860° = §=—"4D 2 _2[3
cos60° 1

2
Ngudi ta xdy dung mot chan thap bang bé tong co dang khéi chop cut tir giac déu (Hinh 46).
Canh d4y du6i dai 5m, canh ddy trén dai 2m , canh bén dai 3m . Biét ring chan thap dugc lam

bang bé tong twoi voi gia tién 1a 1.500.000d0ng /m’ . Tinh sd tién dé mua bé tong tuoi 1am chan
thap theo don vi triéu déng (1am tron két qua dén hang don vi).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B e L e : 2m

3m

Sm
Hinh 46

Loi giai

Gia str chan thap 1a khoi chop cut tir giac déu ABCD.MNPQ véi ABCD 14 hinh vudng canh
Sm, MNPQ 1a hinh vuéng canh 2m, AM = BN =CP=DQ =3m.

Vi DO, NB cit nhaunén D,0Q,N,B dong phang. Ma (ABCD)//(MNPQ) nén NQ//BD

Goi I 1a giao diém ciia MP va NQ, O la giao diém ctia 4C va BD.Khi do

10 L (MNPQ),10 1 (ABCD).

Xét hinh thang QNBD, goi H 1a hinh chiéu ctia O trén BD,K 1a hinh chiéu ciia N trén BD.
Vi I0 L BD, QH 1 BD,NK 1 BD trong (ONBD) nén I0//QH //NK .

Suy ra OH 1 (MNPQ),0H L (ABCD) nén QH bang chiéu cao cua khéi chop cut déu.
Ngoaira, taco QH = NK =10 va OD = NB. Suy ra AQHD = ANKB nén ta c6 HD = BK
Bén canh d6, ONKH 1a hinh chit nhat nén ON = HK . Tur do ta co:

_BD-HK _NAD*+ 4B’ —|MN’+MQ" _5*+5* \2*12° 32
2 2 2 2

2
Xét tam giac QHD vudng tai H c6: OH =/OD* — HD* = |3* —[%} =¥(m).

HD

(m)

Dién tich ctia hai ddy 1a: S,,c, = AB> =5 =25(m’), S, = MN* =27 = 4(m’).

Suy ra thé tich cta khdi chop cut déu la:

I 1 32 39v2
V:EQH(SABCDMSABCD-SMNPQ+SMNP ):5-—2 (254254 +4)=""=(m').
39v2

2

S6 tién dé mua bé tong tuoi lam chan thap 1a:1500000- ~41,365747 (triéu dong).

a3

Cho hinh hop dung ABCD.A'B'C'D" c6 AA' = day ABCD 1a hinh thoi canh a va goc

BAD = 60°. Goi M va N lan luot 1a trung diém cua cac canh A4'D’ va A'B'. Khoang cach tir

o
5

diém A dén mit phing (BDMN) 1a .Tim m .
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

a
=\ _

)
<_
ol

e

Goi O=ACABD, O'=AC'ABD' va E=MNNAC'.
Vi MN 1a duong trung binh trong A4'B'D' nén E 1a trung diém O'4’.
V& EF 1 AC (F € AC),suyra EF L (ABCD),vi EF /| A4'//O0' nén F la trung diém OA
av'3
S
- d(4,(BDMN)) _ 40 _
d(F,(BDMN)) FO

V& FH L EO,nén FH 1 BD ,suyra FH 1 (BDMN), do d6 d(F,(BDMN))=FH .

va EF = AA' =

2 = d(A4,(BDMN))=2.d(F,(BDMN)).

D& thdy A4BD déu canh a :FO:lAO:l.&z ay3.
2 2 2 4
AEFO vudng tai F c6 FH la duong cao ing véi canh huyén nén
1 1 1 ?
—=——t— = ! ~+ ! 2:202:>FH2:3L:>FH:£
FH- EF° OF (a\/gj (a\/gJ 3a 20 10
2 4

Vay d(F,(BDMN)) = FH =

V15 en d(4,(BDMN)) = 2.9 15 _aVis.
10 10 5

Ban Nam lam mdt cai mang thoat nudc mua, mat cat 1a hinh thang can c6 d6 dai hai canh bén va
canh déy déu bing 20 cm, thinh méng nghiéng véi mét day mot goc @ (0°< ¢ <90°) (tham

khao hinh v&). Ban Nam phai nghiéng thanh mang mot goc bao nhiéu dé luong nudc mua thoat
dugc la nhiéu nhat?

20
om 20cm

20cm

Loi giai
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A B
0 >’l N

- D o % C

Luong nudc mua thoat duge nhidu nhét khi dién tich hinh thang can 4BCD 16n nhat.

Khi do6 ta c6: HK = AB=20cm, DH =CK =cos9.20, AH = BK =sin¢.20.

Do d6: S 5 = %(AB +CD).4AH = %(20 +20+2.20.c0s ¢).20.sin ¢ =400.(1+cos ¢).sing

20cm

4 20cm B

bat t=cose, vi 0°<p<90° = cosp >0, sinp>0.

= §=400(1+7)V1-1*.

1 ; I (1t +l+t+14243-3)
= §=400, . (1+1)' (3-31) <400, . y =300+3.

. s 1 1
Dau bang xay ra khi 1+¢=3-3¢ <:>t=5:>cosgo=5<:>qo=60°.

Cau 12: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh bang 10. Canh bén SA vudng goc
v6i mat phang (ABCD) va SC=10v/5. Goi M, N 1an luot 1a trung diém ctia S4 va CD. Tinh

khoang cach d gitta BD va MN (1am tron két qua dén hang phan tram).
Loi giai

Goi P 1a trung diém cua BC = BD// NP = BD // (MNP)

= d(BD,MN)=d(BD,(MNP))=d(D,(MNP)) =d(C,(MNP))S= %d(A,(MNP)) .

Goi I = ACANP.Ké AH | MI tai H.
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NP 1 54
Tacé{ = NP 1 (SAC) = NP L AH .

NP 1 AC

{AH 1L MI

= AH 1 (MNP) =>d(A,(MNP))=AH .
AH L NP

Ta c6 SA> = SC* — AC :(10J§)2 —(105)2 ~300.

1 1 1 1 1 4 16 20
Suy ra == s+—> = >+ > = + = .
AH AM~* Al (SAJ [3ch 300 1800 900
2 4
— AH =34/5.

Vay d(BD,MN)z%AH:\BzZ,M.
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