Cau 1:

Cau 2:

Cau 3:
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CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

HAM SO LUQNG GIAC
VA PHUONG TRINH LUQONG GIAC

BAI TOAN THU'C TE LIEN QUAN PEN LUQNG GIAC

Trén mit chiéc dong hd kim phut chi s6 3 nhu hinh v&.

Hoi khi kim gio chi s6 2 (1an dAu tién) thi kim phat quay mot goc bao nhiéu do?
Loi giai
a4 X - , Ao .3 11,
Khi kim gi¢ chi so 2 thi kim phut quay s6 vong 1a Z+ 2= ?Vong.
Nén kim gid da quay mot goc —990°.

Trén mit chiéc dong ho kim gidy chi s6 12 nhu hinh vé.
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Hoi khi kim phut chi s6 3 (1an d4u tién) thi kim gidy quay mot goc bao nhiéu do?
Loi giai

Khi kim phut chi s6 2 thi kim gidy quay sd vong 1a 5 vong.

Nén kim gio da quay mot goc —1800°.

Mot du quay & cong vién cd ban kinh bang 10m. Tc d6 cua du quay 13 3 vong/phuat. Hoi mat
bao 1au dé du quay quay dugc goc 270°?
Loi giai
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Cau 5:

Tinh duoc: 270° = ﬂﬂ = 27[ =—2r
180 2 4

Vay du quay quay dugc goc 270° khi n6 quay dugc % vong

Ta c6: PBu quay quay dugc 1 vong trong % phut

.—=— phut.

Pu quay quay dugc i vong tron 3 l l
quay quay duc 4 g g43 4

Banh xe cua mdt nguoi di xe dap quay dugc 15 vong trong 6 gidy. Tinh do dai quang duong ma

ngudi di xe di di dugc trong 10 phut, biét rang duong kinh banh xe dap 1a 660 mm.
Loi giai

Bén kinh banh xe dap la: » = % =330 mm =33 cm.

Khi banh xe quay dugc mot vong, thi ngudi 1ai xe di duge mot quing duong dai bang chu vi
banh xe va bang I, = 277 = 667 cm.

Sau khi di dugc 10 phut, banh xe quay dugc 2,5.10.60 =1500 vong.
Vay trong 10 phut, nguoi do di duoc [ =1500.667 =990007 cm.

Mot may kéo nong nghi¢p véi banh xe sau c6 duong kinh la 184 cm, banh xe trudc c6 duong
kinh 1 92cm, xe chuyén dong véi van tde khong ddi trén mot doan dudng thing. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 80 vong/phut. Tinh quing dudng di duoc cia may
kéo trong 10 phit

Loi giai

Bén kinh cua banh xe sau: % =92cm
Go6c ma banh xe sau quay dugc trong 10 phut la:
10x80x360° =288000° = 288000° x % =16007rad

Quang duong di dugc cia may kéo sau 10 phut 1a: 92x16607 = 462208(cm) =4.62208km

Hai 1i 1a mot don vi chiéu dai hang hai, dugc tinh bang d6 dai mot cung chan mot goc a = (%)

ctia duong kinh tuyén (Hinh 17). D6i s6 do o sang radian va cho biét 1 hai li bang khoang bao
nhiéu kilémét, biét ban kinh trung binh ctia Trai Dat 13 6371km . Lam tron két qua dén hang phan
tram.
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Cau 7:

Cau 9:

CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

1 T
a=|—| = rad
(60) 10800
) T
2haili =2.——-6371=3,71(km)
10800

Banh xe ctia ngudi di xe dap quay dugce 15 vong trong 4 gidy. Biét duong kinh cua banh xe 1a
680mm , héi trong 1 giay nguoi do da di dugc quang dudng bao nhiéu?

Loi giai
n 1 £ 1S, A 1
Trong 1 gidy nguoi banh xe quay dugc so vong la 7 nén banh xe quay dugc mot goc la

E.Zﬂzls—”.
4 2

Suy ra quang duong nguoi do di dugce 1a 1577[.340 =255077 mm.

Bénh xe cua bé An c6 duong kinh 30,48cm va quay dugc 11 vong trong vong 5 gidy. Bé An di
duoc quing duong 500 mét sau bao nhiéu phit (1am tron dén hang don vi)?
Loi giai
4191rx
6250

Mdi gidy bé An di dugc quing duong 1a %.27[.0,1524 = m.

Dé di duoc quang duong 500 mét bé An can di thoi gian 1a 600, 46129510 gidy xap xi 4 phut.

T

Mot vé tinh dugc dinh vi tai vi tri A trong khong gian. Tt vi tri A, v¢ tinh bt dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron véi tdm 1 tAm O cua tai dat va ban kinh 9000k .
Biét vé tinh chuyén dong hét mot vong cua quy dao trong 2 gid. Hoi vé tinh chuyén dong quing
duong 300000km sau bao nhiéu gio (Iam tron két qua dén hang don vi)?

Loi giai

Mdi gio vé tinh di dugc quing duong 1a %.27&9000 =90007km .
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Cau 10:

Cau 11:

Cau 12:

P& vé tinh di dugc quing dudng 300000k cAn di thoi gian 13 39%%%00

~10,61 gio.
V4
Tram vii ru Qudc té ISS nam trong quy dao tron cach bé mat trai Trai Dat khoang 400km . Néu
tram mat dat theo doi duoc tram vil tru ISS khi né ndm trong goc 60° ¢ tdm cua quy dao tron
nay phia trén dng — ten theo dai, thi tram vii tru ISS di di chuyén duoc bao nhiéu kilomét (Iam
tron t6i hang don vi) trong khi né dang dugc tram mit dat theo ddi? Gia sir rang duong kinh trai
dat 1a 12800km .

Loi giai

Bén kinh quy dao ctia tram vii try qudc té 1a R = 6400 + 400 = 6800 km.

péi 45°=60"— ="
180 3

Vay khi dugc tram mat dét theo ddi, tram ISS d3 di chuyén quang duong la
l= 6800.% ~7121km.

Mot may kéo nong nghi€p voi banh xe sau cd duong kinh 1a 192¢m, banh xe trudc c6 duong
kinh 12 96¢m, xe chuyén dong véi van toc khong doi trén mot doan dudng thang. Biét van toc
ctia banh xe trude 1a 150 vong/phut. Tinh van tdc banh xe trude (theo don vi vong/phut).

Loi giai

Trong vong 1 phit banh xe trude quay mot goc 150.27 = 3007 rad.
Trong vong 1 phit may kéo di dugc quang duong 1a S =3007.96 = 288007 cm.
Suy ra trong vong 1 phut banh xe sau quay mot goc 1507 .

50z

. 1
Vay van toc cia banh xe sau la =75 vong/phit.
Vs

Mot may kéo nong nghiép véi banh xe sau c6 duong kinh 1a 184 cm , banh xe trudc c6 dudng
kinh 12 92¢m , xe chuyén dong vai van tde khong doi trén mot doan dudng thang. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 80 vong/phut.

a) Tinh quang duong di dugc cua may kéo trong 10 phut.
b) Tinh van tdc ctia may kéo (theo don vi km/gid).

¢) Tinh van tdc cua banh xe trudc (theo don vi vong/phut).
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Cau 13:

Loi giai
a) Chu vi cua banh xe sau la: C, = 7.184 (cm).
Khi d6, banh xe sau di mdi vong dugc quing duong c6 d6 dai 1a 184z (cm).
Trong 10 phit, banh xe sau chuyén dong duoc 80.10 =800 (vong).
Quang duong di dugc cua may kéo trong 10 phut hay chinh 1a quang dudong di dugc khi banh
xe sau lan 800 vong 1a 800. 1847 = 147200z (cm) =1,4727(km) .

1
b) Ta c6: 10 phut = P gio.

~27,75 (km/gid).

' 1,472
Van toc ctia may kéo la v=- Z d

6
¢) Chu vi cua banh xe truédce 1a: C, = 7.92(cm).

Khi banh xe sau lin dugc 800 vong trong 10 phut thi banh xe trude lin duoc sé vong 1a
1472007

=1600 (vong).
927 (vong)

. . 1600

Van toc cua banh xe trude trong chuyén dong nay la 0 =160 (vong/phut).

Mot may kéo ndng nghi¢p vdi banh xe sau c6 duong kinh 1a 196¢m , banh xe trude c6 dudng
kinh 1a 98c¢m, xe chuyén dong véi van tdc khong doi trén mot doan dudng thang. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 90 vong/phut.

a) Tinh quang duong di dugc ciia may kéo trong 5 phut.
b) Tinh vén tdc ciia may kéo (theo don vi km/gid).
¢) Tinh vén tdc cta banh xe trudce (theo don vi vong/phut).

Loi giai

a) Ban kinh cta banh xe sau: % =98 cm
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Cau 14:

Cau 15:

Goc ma banh Xe quay sau dugc trong 5 phut

1a: 5%90x360° =162000° = 162000° x % =900r rad
Quang duong di dugc cua may kéo sau 5 phut 1a: 98x 900w = 277088(cm) = 2,77088 km
b) P6i 5 phut = RS gio

12

Vian t6c ciia may kéo la: 2,77088: é ~ 33,25 (km/h)

¢) Goc ma banh trudc quay duogc trong 5 phut 1a: 98x9007 : % =1800m(rad) = 324000°

S6 vong lan duogc cia banh xe trude 1a: 324000 : 360 = 900 (vong)

Van tbc banh trudce 1a: 900 : 5 =180 (vong/phut)

Bénh xe cia nguoi di xe dap quay dugc 15 vong trong 7 giay.
a) Tinh goc (theo d¢ va radian) ma banh xe quay duoc trong 1 giay.

b) Tinh d6 dai quing duong ma ngudi di xe da di duogc trong 1 phut, biét rang duong kinh cta
banh xe dap 1a 680 mm .

Loi giai
A r A N \ 15 B
a) 1 gidy banh xe quay dugc s6 vong la: 15:7 = = (vong)

Go6c ma banh xe quay dugc trong 1 giay: gx 360°="771°25'43" = %ﬂ' ~4,37(rad)

b) Ta c6: 1 phat = 60 giay.

— 15 .
Trong 1 phut banh xe quay dugc 60 x e =—— vong.
Chu vi cua banh xe dap 1a: C =6807x(mm) .

Quang duong ma nguoi di xe dap da di dugc trong mot phut 1a

680,55, 200 _ 612000

(mm) = 274665 (mm) ~ 274,665(m)

Mot vé tinh duoc dinh vi tai vi tri A trong khong gian. Tir vi tri 4, vé tinh bat dau chuyén dong
quanh Trai Dt theo quy dao 1a dudng tron v6i tim 14 tim O cia Trai DAit, ban kinh 12000 km .
Biét rang vé tinh chuyén dong hét mot vong cua quy dao trong 44 .

a) Hiy tinh quang duong vé tinh da chuyén dong dugc sau: 1h; 3k; 6h; 11h.

b) V¢ tinh chuyén dong dugc quing dudng 500000 (km) sau bao nhiéu gi¢r (lam tron két qua

dén hang don vi)?
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Cau 16:

Cau 17:

Loi giai
a)
Quing dudng vé tinh da chuyén dong duogc sau 4 gio 1a
12000.27 = 240007 (km)
Quing dudng vé tinh da chuyén dong duogc sau 1 gio 1a

12000.27:.% = 600077 (km)

Quing dudng vé tinh da chuyén dong duogc sau 3 gio 1a

12000.2;;% = 180007 (km)

Quing duong vé tinh da chuyén dong duoc sau 6 gio 1a

12000.27[.% = 360007 (km)

Quing duong vé tinh da chuyén dong duoc sau 11 gid 1a

12000.2”.1741 = 660007 (km)

b)
Ta thdy quing duong vé tinh da chuyén dong duoc sau 1 gio 1a: 60007 (km)
Vé tinh chuyén dong duoc quang duong 500000 (km ) trong thoi gian 1a:

500000
60007

=26,5258... ~ 27 (gid)

Mot vé tinh dugc dinh vi tai vi tri 4 trong khong gian. Tu vi tri 4, v¢ tinh bt dau chuyén dong
quanh trai dat theo quy dao 1 dudng tron c6 tim 14 tAm O cia trai dat, ban kinh 9000 km. Biét
rang vé tinh chuyén dong hét mot vong cia quy dao trong 2 gio.

a) Tinh quing duong vé tinh da chuyén dong duoc sau 3 gio.

b) V& tinh chuyén dong dugc quing duong 30000 km sau bao 1au?
Loi giai

a) Sau 2 gid vé tinh chuyén dong duoc quang duong 1a [ =27R = 2.3,14.9000 = 56520 km.

Vay sau 3 gid vé tinh chuyén dong dugc quing dudng 1a: [, = 3.96520 =84780 km.
AL 2 an ~ \ oo 30000.2 oy
b) V¢ tinh chuyén dong dugc quang duong 30000 km sau thoi gian 1a ¢ = 56520 ~1,06 gio.

Khi xe dap di chuyén, van ¥ cua banh xe quay quanh truc O theo chiéu kim dong hd véi toe do
goc khong d6i 1a 11 rad/s (Hinh v&). Ban dau van nam & vi tri 4. Hoi sau 1 phat di chuyén,
khoang cach tir van dén mat dét 12 bao nhiéu? Biét rang ban kinh O4 =38 cm, d6 day cua 16p xe
khéng dang ké.
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Cau 18:

Cau 19:

Loi giai

118800)0

Sau 1 phut di chuyén van V cach vi tri 4 mot goc a =11.60 = 660 rad =(
T

118800

Khoéng cach tir van V dén truc Ox1a: d = OV .sina = 38.sin( j ~ 9,97 (cm).

Khoang cach tir van V' dén mat dat 1a: /=38—d =38-9,97 = 28,03 (cm).

Khi xe dap di chuyén, van ¥ ctia banh xe quay quanh truc O theo chiéu kim dong hd voi toe do
goc khong d6i 13 13rad / s (Hinh 13). Ban ddu van ndm & vi tri 4 . Hoi sau mot phut di chuyén,
khoang céch tir van dén mat dat 1a bao nhiéu, biét ban kinh O4 = 62cm ? Gia sir do day cua 16p
xe khong dang ké. Két qua 1am tron dén hang phan mudi.

Hinh 13

Loi giai
Ta co, toa dd diém V biéu dién cho goc luong gidc trén c6 toa do 1a: V(62.cosa; 62.sincr)
Sau mot phit di chuyén, van V quay dugc mot goc luong gidc 1a —13.60 =780 (rad)

Khi d6, toa d6 diém V biéu dién cho goc luong giac trén co toa do
la: 7 (62.cos(~780);62.sin(~780)) hay ¥(39,3;-48)

Khoang céch tir van dén mt dat 1a: 62 +(—48) ~ 14(cm)

Thanh OM quay nguoc chiéu kim dong hd quanh truc O ctia nd trén mot mit phing thang dtng
va in bong vudng goc xudng mit dat nhu Hinh 12. Vi tri ban ddu cta thanh 1a O4. Hoi d6 dai
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CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

1 .
bong O'M’ cuia OM khi thanh quay dugc 58 vong la bao nhiéu, biét d dai thanh OM 1a 50cm

? (Két qua lam tron dén hang phan muoi).

1 l l.z'tsnh sang

MO
bong
Hinh 12
Loi giai
Sau khi thanh OM quay dugc 5 vong, vi tri cua thanh 1a OA4.
o1 ~ .. ar s 2 7w
Quay tiép % thanh s€ tao vé1 O4 mot goc a = o = 3
Do dai cia bong O'M' = OM cosa = 50.cos% =25(cm).
Cau 20: Mot dudng tron c6 ban kinh 20cm . Tim d6 dai ctia cac cung trén duong tron d6 cé sb do sau:
V4
a —_—
) 12
b) 1.5;
c) 35°;
d) 315°.

Loi giai

a) Bg dai cung dudng tron: / =20x % =5.236 (cm)

b) B¢ dai cung duong tron: /=20x1.5=30 (cm)

¢) boi 350 1%
36

P dai cung duong tron: /= 20x ;_Z ~12.2173 (cm)

d) Doi 315%%‘

 agv -
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Cau 21:

Cau 22:

Do dai cung duodng tron: /=20 x% =109.9557 (cm)
Bénh xe cia nguoi di xe dap quay dugc 11 vong trong 5 giay.
a) Tinh géc (theo d§ va radian) ma banh xe quay duoc trong 1 giay.

b) Tinh d6 dai quing duong ma ngudi di xe da di duoc trong 1 phut, biét rang duong kinh cta
banh xe dap 1a 680 mm .

Loi giai

a) 1 gidy banh xe quay duoc sé vong la: 11:5 :% (vong)

Goc ma banh xe quay dugc trong 1 gidy: %x 360°=792°=4.4x(rad)
b) Ta c6: 1 phat = 60 giay.

oy 11 .
Trong 1 phut banh xe quay dugc 60 x < =132 vong.

Chu vi ctia banh xe dap 1a: C =6807z(mm) .
Quang duong ma nguoi di xe dap da di dugc trong mot phut 1a
6807 x132 =897607(mm) = 89,767 (m)

Mot vé tinh dugc dinh vi tai vi tri 4 trong khong gian. T vi tri 4, v¢ tinh bat dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron véi tim 1a tim O cta Trai Dét, ban kinh 9000 km .
Biét rang vé tinh chuyén dong hét mot vong cua quy dao trong 2/ .

a) Hay tinh quang dudng vé tinh di chuyén dong dugc sau: 14;34;5h.

b) V& tinh chuyén dong duoc quing dudng 200000km sau bao nhiéu gior (Iam tron két qua dén
hang don vi)?

Loi giai
Gia sur v€ tinh duogc dinh tai vitri 4, chuyén dong quanh Trai DAt dugc mo ta nhu hinh vé dudi
day:
VA

‘ V'é tinh
S

0 4 x

a) V& tinh chuyén dong hét mot vong cua quy dao tirc 1a vé tinh chuyén dong duoc quing duong
bang chu vi ciia quy dao 1a dudng tron véi tim 1a tAm O ciia Trai Pat, ban kinh 9000 km.

Do d6 quing dudng vé tinh da chuyén dong dugc sau 24 1a: 27-9000 = 187 (km)
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CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

. 1
Quang duong v¢ tinh da chuyén dong duoc sau 14 la: %.1 =97 (km).

. 1
Quang duong v¢ tinh da chuyén dong dugc sau 34 la: %.3 =277r(km).

. . 18
Quang duong v¢ tinh da chuyén dong duoc sau 54 la: 77[.5 =457 (km) .

b) Ta thay vé tinh chuyén dong duoc quing duong 1a 97 (km) trong 14 .

200000
O

Vay vé tinh chuyén dong duoc quing duong 200000 km trong thoi gian la: ~ 7074

(2id).

Céu 23: Trong Hinh 15, mam banh xe 6 t6 dwoc chia thanh nim phan bang nhau. Viét cong thirc sb do
tong quat cua goc luong giac (Ox,ON).

N
Hinh 15
Loi giai
(Ox,ON)=-99" +k-360°

Céu 24: Vitricac diém B, C, D trén canh quat ddng co may bay trong Hinh 16 c6 thé dugc biéu dién cho

cac gbéc lugng giac nao sau day?

Tk ez ik hezy EakE (ke
23 6 3 2 03
Hinh 16

Loi giai
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Cau 25:

Cau 26:

q - 2
Piém B, C, D bidu didn cho goc luong gidc %+ kT”(k e7)

Hai 1i 1a mot don vi chiéu dai hang hai, duoc tinh bang d6 dai mot cung chan mot goc o = (%}

ctia duong kinh tuyén (Hinh 17). Pdi s6 do « sang radian va cho biét 1 hai li bing khoang bao
nhiéu kilomét, biét ban kinh trung binh ctia Trai Dat 1 6371km . Lam tron két qua dén hang phan
tram.

Cyc Bae

Cuye Nam

Hinh 17

Loi giai

1 V4
a=|—| = rad
[60) 10800
- /4
1 haili =——-6371=1,85(km)
10800

Trong Hinh 11, vi tri cabin ma Binh va Cuong ngdi trén vong quay duoc déanh déu voi diém B
va C.

Hinh 11

a) Chimg minh rang chiéu cao tir diém B dén mat dat bang (13+10sina) mét véi « 1a sb do
clia mot goc luong giac tia ddu OA, tia cudi OB . Tinh do cao cua diém B so v6i mat dat khi
a=-30".
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Cau 27:

b) Khi diém B cach mat dat 4m thi diém C cach mit dat bao nhiéu mét? Lam tron két qua dén
hang phan trim.

Loi giai
a) Chiéu cao tir diém B dén mit dat bing KH
- Néu diém B nim & nira duong tron trén thi o > 0,sina >0 va OK =10sina
Taco: KH =0H +0OK =13+10sin«
- Néu diém B ndm & nira dudng tron dudi thi @ <0, sina <0 va OK =10.(-sina).

Tacod : KH =0OH -OK =13-10-(-sina) =13+10sina
Khi a=—30°,KH=13+10-_71=8

b) Goi (04,0C)=f.Tacod: f=a—90

Khi KH =4. Suyra sinazﬁ,a<0

2
sin B =—/l1—sin’ o = — 1_(%j =£
Piém C cach miat dat 1a: 13+10sin 8 ~12,96

Thanh OM quay nguoc chiéu kim dong hd quanh truc O ctia nd trén mot mit phing thang dtng
va in bong vudng goc xudng mit dat nhu Hinh 12. Vi tri ban du cta thanh 1a O4. Hoi d6 dai

1 .
bong O'M’ cua OM khi thanh quay duoc 35 vong la bao nhiéu, bi¢t do dai thanh OM 1la

15¢m ? Két qua 1am tron dén hang phan muoi.

1 l l:’mh sang

M 0"
bang
Hinh 12

Loi giai

Sau khi thanh OM quay dugc 3 vong, vi tri cia thanh 1a OA4.
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Cau 28:

Cau 29:

Cau 30:

1 2
Quay ti€p 10’ thanh s€ tao véi O4 mot goc o = 1—” =%

Do dai cia bong O'M '=0OM cosa =15- cos% =12,1(cm).
Khi xe dap di chuyén, van ¥ cua banh xe quay quanh truc O theo chiéu kim dong hd véi téc do
goc khong d6i 13 11rad /s (Hinh 13). Ban ddu van ndm & vi tri 4 . Hoi sau mot phut di chuyén,

khoang céach tir van dén mat dat 1a bao nhiéu, biét ban kinh O4 =58cm ? Gia sir do day cua 16p
xe khong dang ké. Két qua 1am tron dén hang phan mudi.

\
;
e

Hinh 13
Loi gidi
Sau mot phut di chuyén, van V quay dugc mot goc 1a 11.60 =660 (rad)

Khoang cach tir van dén mat dit 1a: 58+ 58.sin 660 ~ 57,7(cm)

Mot chiéc quat trin nam canh quay véi tbe do 45 vong trong mot phut. Chon chidu quay cia quat
1a chiéu thuan. Sau 3 gidy, quat quay dugc mot goc co sé do bao nhiéu radian?
Loi giai

Trong 3 gidy, quat quay duogc: 3 % :% (vong)

Vay quat quay dugc mot goc: 27[.% = 977[ (rad)

Banh xe cua nguoi di xe dap quay duoc 12 vong trong 6 giay.
a) Tinh gbc (theo do va radian) ma banh xe quay duoc trong 1 gidy.

b) Tinh quing dudng ma ngudi di xe da di duoc trong 1 phut, biét ring duong kinh banh xe dap
la 860mm .

Loi giai

: 12 .
a) Trong 1 gidy, banh xe quay dugc o =2 vong, tirc 1a quay dugc mot goc 47 (rad) hay 720

b) Trong 1 phut, quang dudng ma nguoi di xe da di duoc la:
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Cau 31:

Cau 32:

Cau 33:

1 =430-47-60=1032007(mm).
Kim gio dai 6cm va kim phit dai 11¢m cta dong hd chi 4 gio. Hoi thoi gian it nhat dé 2 kim
vudng goc voi nhau 13 bao nhiéu? Luc d6 téng quing duong hai ddu mat kim gid va kim phat di
duoc la bao nhiéu?

Loi giai
Mot gio, kim phit quét duge mdt goc lugng gidc 27 ; kim gio quét duge mot goc % Hiéu van
Uiz

the giita kim phut va kim gio 1a 27 —% =

N ‘- A s 2T
Vao lac 4 gio hai kim tao v&i nhau mdt goc 1a 3

Khoang thoi gian it nhét d& hai kim vudng géc véi nhau 1a (27” - %j : % - % (gid)
. L L
Vay sau 1 (g10) hai kim s& vuong goc véi nhau.
. 3 1 1 2
Tong quang duong hai dau mat kim di dugcla I =R-a = 6-—~£+11-H-277 =%(cm).

Kim phut va kim gio ciia ddng hd 16n nha Buu dién Thanh phd Ha Noi theo thi tw dai 1,75m va
1,26m . Hoi trong 15 phut, miii kim phut vach nén cung tron ¢6 d6 dai bao nhiéu mét? Ciing cau
hoi d6 cho miii kim gio.

Loi giai

a) Trong 15 phut thi miii kim phut vach nén mét cung tron c6 do dai bang 7 do dai duong tron,

do d6 do dai ctia cung nay bang

l~27z~R=l-27z-1,75=171z2,75(m).
4 4 8

Ce A T |
b) Trong 15 phut thi miii kim gi¢ vach nén mét cung tron c6 do dai bang 11 duong tron, do
d6 d6 dai ciia cung nay bang

L

1 1
412

1 21
271 -R=—-—27-1,26=——n = 0,16(m).
4 12 400
Huyén li Quan Ba tinh Ha Giang va huyén li Cai Nuéc tinh Ca Mau cing nam & 105 kinh déng,
nhung Quan Ba ¢ 23° vi bac, Cai Nudc ¢ vi do 9 bic. Hay tinh d6 dai cung kinh tuyén nbi hai
huyén li d6 (khoang cach theo dudng chim bay), coi Trai Pt c6 ban kinh 6378km .

Loi giai

Goc & tam chin cung kinh tuyén ndi huyén Quan Ba tinh Ha Giang va huyén Céi Nudc tinh Ca

Mau c6 s6 do bang 23 -9 =14". Vay do dai cung kinh tuyén d6 bang % ~1558(km)
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Cau 34:

Cau 35:

Mot chiéc quat tran ndm canh quay véi téc do 175 vong trong mot phit. Chon chidu quay cia
quat 1a chiéu duong.
a) Sau 5 gidy, canh quat quay dugc mot goc c¢6 s6 do bao nhiéu radian?

b) Sau thoi gian bao lau canh quat quay dugc mot goc co sb do 427 2
Loi giai

: 175 35 3
a) Sau 1 gidy, canh quat quay duogc 0 = Y (vong) theo chi¢u duong.

A A X . 35 35
Suy ra sau 1 gidy, canh quat quay dugc mot goc cé so do l1a 'eR =22

. 35 175
Vay sau 5 gidy, canh quat quay dugc mot géc co6 so do 1a Tﬂﬁ = % .

b) Thoi gian dé canh quat quay duoc mot goc ¢ sé do 427 1a

42r: 3577[ =7,2 giay.

Trong chidng dua nudc rut, banh xe cua mot van dong vién dua xe dap quay duge 30 vong trong
8 gidy. Chon chiéu quay ciia banh xe 1a chiéu duong. Xét van V' cua banh xe.

a) Sau 1 phat, van ¥ d6 quay dugc mot goc co sb do bao nhiéu radian?

b) Biét rang ban kinh cta banh xe 1a 35¢cm. Do dai quing duong ma van dong vién dua xe dap
da di dugc trong 1 phut la bao nhiéu mét?

Loi giai
A - 30 .
a) Sau 1 gidy, van V' cua banh xe quay duoc ) =3,75 (vong).

Sau 1 phut, van V' cua banh xe quay dugc 3,75.60 = 225 (vong).
Suy ra sau 1 pht, van ¥ cta banh xe quay duoc mot goc co sd do 1a 225.27 = 4507 .
b) Mdi goc ¢ tim v6i s6 do 1 rad chan mdt cung c6 do dai bang ban kinh banh xe » =0,35m .

Do d6 do dai quang duong ma van dong vién dua xe dap da di dugc trong 1 phut la
4507 -0,35 = 494,8(m).
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Mot vé tinh duoc dinh vi tai vi tri A trong khong gian. Tir vi tri 4, vé tinh bat dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron voi tm 1a tAm O cta Trai Dat. Gia st vé tinh chuyén
dong hét mot vong ciia quy dao trong 24 theo chiéu kim dong ho. Khi vé tinh chuyén dong duoc
3, ban kinh cta vong quay quét mot goc luong giac c¢6 sé do bang bao nhiéu? (Tinh theo don
vi radian).
Loi giai

Theo gia thiét, vé tinh chuyén dong theo chiéu kim dong hd nén sau 2 4, ban kinh ctia vong quay
khi vé tinh chuyén dong quét duoc mot goc luong giac bang —27(rad) .

Vay khi vé tinh chuyén dong dwoc 3/ thi ban kinh ciia vong quay quét duge mot goc lugng giac
bang 37 (rad).

Mot vong quay Mit Troi quay mdi vong khoang 15 phut. Tai vi tri quan sat, ban Linh thay vong

quay chuyén dong theo chiéu kim déng ho. Khi vong quay chuyén dong dwoc 10 phat, ban kinh

clia vong quay quét mot goc lugng giac c6 s6 do bang bao nhiéu? (Tinh theo don vi radian).
Loi giai

Do vong quay Mit Trdi quay mdi vong khoang 15 phut va chuyén dong theo chiéu kim dong hd

nén sau 15 phut, ban kinh ctia vong quay quét mot goc lugng giac c6 sé do bang —27(rad) .

Do d6, sau 10 phat, ban kinh cia vong quay quét mot goc luong gidc co sb do bang

_2—”-102 47 (rad).
15 3

Mot qua bong Golf ké tir luc duoc danh dén luc cham mat dat da di chuyén dugc mdt khoang

2 .
V,.sin2¢

cach d (mét) theo phuong nam ngang. Biét rang d = trong do v, (m / s) 1a van tc ban

dau cia qua bong, g 1a gia toc trong trudng va ¢ 1a goc danh qua bong so voi phuwong nam ngang.
Tinh gid tri cia cos2¢, sing khi v, = 15(m/s) g= 10(m/s2) ,d= 18(m).
Loi giai

,.sin 2 15)". .
Yo S0 2P (/7nén 18:—( ) & sin2p=——=—.
g 10 225 5

Taco d=

2
0° <p<45° =0° <20 <90° = cos2¢ >0 nén cos2¢p = 1—(?) :%

l-cos2¢p 1
2 o

Mot van dong vién ban sing nam trén mat dat d€ gam ban cac muc tiéu khac nhau trén mét birc

Vi 0° <p<45° = cos2p=1-2sin" ¢ < sinp =

tuong thang dimg. Van dong vién ban trang mot muc tiéu cach mat dat 25 (m) tai mot goc ngam
(g6c hop boi phuong ngam véi phuong ngang). Néu giam goc ngam di mot nira thi van dong
vién ban tring muc tiéu cach mét dat 10(m). Tinh khodng céch tir van dong vién dén birc tuong?

Loi giai
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Cau 40:

25m

10m

z
2
d

Goi d 1a khoang cach tir van dong vién dén buc tuong, o 1a géc ngam luc dau cia van dong

n , 25 a 10
vién. Taco tanag =—; tan—=—.
d 2 d
a 20
2tan — —
Cong thirc nhan doi: tana:—2:>£: d <:>§=22Ld<:>d2=500
1—tan2g d 1_100 d d -100
2 d’

& d =105 =22,36(m)

Trong hinh bén dudi, ba diém M, N,P nim ¢ ddu cic canh quat cta tua-bin gid. Biét cac canh
N e A 5 + R re - A \ r o~ r ’ B 2 N A

quat dai 31m , d6 cao cua di€ém M so véi mat dat 1a 40m , goc gilta cac canh quat 1a ?ﬂ va so

do goc (0O4,0M) 1a « .

P

|

o A X
R :

N T
3 A tlm
40m
i Y. ¥

a) Tinh sina va cosa .

b) Tinh sin cta cac goc luong gidc (O4,0ON) va (OA,OP), tir @6 tinh chiéu cao cua cac diém

N va P so véi mit dat (theo don vi mét). Lam tron két qua dén hang phan tram.

Loi giai
20 20Y 561
a) sina=—— =>cosa =,|1- =
31 31 31

b)
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Cau 41:

sin(OA4,0N) = sin[a —%Tj = sina~c0527ﬂ—cosa~sin27ﬂ

Y B AR

2 31 2

Chiéu cao diém N so v&i mat dat la: 60+31 .(—0,34) =49,46m
sin(OA,OP) = sin(a +2T7[j =sina - cos%[ +cosa - sinzTﬁ ~ 0,98

Chiéu cao diém P so véi mat dat 1a: 60+31.0,98 =90,38m .

Mot soi cap R duogc gén vao mot cot thfmg dimg & vi tri cach mat dat 33m . Mot soi cap S khéc
cling duoc gin vao cot d6 ¢ vi tri cach miat dat 25m . Biét rang hai soi cap trén cung duoc gin
vo&i mat dat tai mot vi tri cach chan cot 35m (nhu hinh v€ bén dudi).

A
!
- — R
A
33m B
25m S
¥
Y__¥Y_ p
35m o

a) Tinh tana , & 46 « 1a goc gitra hai sgi cap trén.

b) Tim goéc o (lam tron két qua dén hang don vi theo don vi do).

Loi gidi
AH
a) Xét AAOH vuong tai H , ta co6: tanff = —— 22.
HO 35
Dit BOH =y
BH 2
Xét ABOH vuong tai H, ta co: tanyz—:—szé.
HO 35 7
—— tanf —tany
tanag =tan| f—BOH |=tan(f—-y)=————
('B ) (ﬂ }/) 1+ tanftany
3.5 8
.35 7 _35_28
3357827 205
35 7 9

2
Viy tana = —8
205

28 A A J 5 ’ 7 A A JR B \
b) Tu tan o = 205 de tim so do goc « , ta st dung may tinh cam tay, ta dugc ket qua lam tron

két qua dén hang don vi theo don vi dd 1a 8°.
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Viy a = 8°.

Céu 42: C6 hai chung cu cao ting xay canh nhau v&i khoang cach giira chiing 1a HK = 50m . Bé dam bao
an ninh, trén ndc chung cu thtr hai nguoi ta lip camera ¢ vi tri C. Goi 4, B lan luot 1a vi tri
thip nhat, cao nhat trén chung cu thir nhit ma camera c6 thé quan sat dugc (Hinh 19). Hiy tinh
s6 do goc ACB (pham vi camera c6 thé quan sat dugc & chung cu thir nhat). Biét rang chiéu cao
ctia chung cu thr hai 1a 70m, AH =2m, BH = 50m (1am tron két qua dén hang phan mudi theo

don vi dJ).
¢
B
2
|
A
H K
Hinh 19
Loi giai
Ké AM 1 CK, BN 1 CK (hinh v€) ta co:
(
B
LN
2
!
l Dy
——— .
H A
BN = AM = HK =50m;
CN =CK-NK =CK —BH =70-50=20m;
MN = AB=BH — AH =50-2 =48m;
CM =CN+MN =20+48=68 (m)
Dit BCN =a, ACM = 3.
Xét ABCN vuong tai N co: tana = ﬂ = ﬂ = é ;
CN 20 2
Xét AACM vudng tai M c6: tanfl = AM = 50 = é;
CM 68 34

Ta co: tan ACB = tan(B/C]\V—A/C]\\l) =tan(a - j)

5 25
_tana—tanf ) 34 120
I+tanatanf |, 5 25 193°
2 34

— tan ACB = tan(a — )
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Cau 43:

Cau 44:

Suy ra: ACB =31,87176..°~31,9°.

Trong Hinh 4, pit-tong M ciia dong co chuyén dong tinh tién qua lai doc theo xi-lanh 1am quay
truc khuyu 4. Ban dau 7, 4, M thang hang. Cho o 1a goc quay cua truc khuyu, O 13 vi tri ctia

re oA . T \1s -4 , A , A 4 f: AA 1A:
pit-tong khi o = 5 va H la hinh chiéu cia 4 1én Ix. Truc khuyu 74 rat ngan so vdoi do dai

thanh truyén AM nén c6 thé xem nhu d6 dai MH khong d6i va gan bang MA .

\ g g - E -, - -
' . .
g - i
4 L i = | o
g r
'

X em)

! T
e ] |
;
. !
True khuyu f4 pit=tong M
Hinh 4
a) Biét 14 =7 cm , viét cong thirc tinh toa 46 x,, ctia diém M trén tryc Ox theo o .

b) Ban dau « = 0. Sau 1 phut chuyén dong, x,, = —4cm . Xac dinh x,, sau 2 phat chuyén dong.
Lam tron két qua dén hang phan muoi.
Loi giai
a) Khi a:% thi M &vitrdi O, Hovitr I.Taco 10=HM = AM
x, =IM -0l =IH+HM —-OI =IH + AM — AM =IH =14 -cosx
x,, =7cosa

b) Sau khi chuyén dong 1 phut, truc khuyu quay duoc mot goc 13 o
., —4
Khi d6 x,, =—4cm . Suyra cosa ==

Sau khi chuyén dong 2 phut, truc khuyu quay dwgc mot goc 1a 2a

4\’ 17
X :7-cos2(x:7.(2cos2a—l):7. 2|l ——| -1 |=——~-2,4
Y 7 7

Khi nhidn mot phim trén dién thoai cdm ung, ban phim s€ tao ra hai am thuan, két hop véi nhau
dé tao ra Am thanh nhan dang duy nhit phim. Hinh cho thay tin s thap f, va tan s6 cao /> lién

quan dén mdi phim. Nhan mot phim sé& tao ra séng 4m y = sin(27rflt)+ sin(272'f2t) ,0do ¢t la

bién thoi gian (tinh bang gidy).
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Cau 45:

Cau 46:

Tan sé cao
1209 1336 1477 Hz

Lo 4 o

697Hz_.
Tén,sé 770 Hz_» @
thap g52 Hz—— @
941 Hz—>[j @ @

a) Tim ham s6 mé hinh ho4 am thanh duoc tao ra khi nhan phim 4.

b) Bién d6i cong thire vira tim dugc ¢ cau a vé dang tich cia mgt ham s6 sin va mot ham sb cosin.
Loi giai

a) y=sin(272770¢t) +sin(271209¢) = sin(15407¢) + sin(24187¢)

b)
154071 + 24187t 154071 — 241871
2 2

sin(15407t) +sin(24187x¢t) = 2sin =2sin(1979xt) cos(—878xt)

Trong Vit li, phuong trinh tong quat ciia mot vat dao dong diéu hoa cho bai cong thirc
x(t) = Acos(wt + @) , trong do ¢ 1a thoi diém (tinh bang giay), x(¢) 1a li d cua vat tai thoi diém
t,A labién do dao dong (A4 >0) va ¢ €[—x;x] 1a pha ban dau cua dao dong.

Xét hai dao dong diéu hoa c6 phuong trinh:

x,(t) = 2cos(%t +%] (cm),
X, () = 2cos(§t —g] (cm).

Tim dao dong tong hop x(7) = x,(¢) + x,(f) va st dung cong thirc bién doi tong thanh tich dé tim

bién d6 va pha ban dau cua dao dong tong hop nay.

Loi gidi
T T T 7
x()=x)+x,(t)=2coss| —t+— |+2cos| —t——
(1) =x,(0)+ x,(2) (3 6] (3 3j
=2|2cos zt—i cosz =2\/§cos Zt—i
3 12 4 3 12

Bién do la 4 =2+/2, pha ban déu la ¢,:_%

Trong kién trc, cac vom cong bang da thudng co hinh nira duong tron dé c6 thé chiu luc tot.
Trong hinh bén, vom cong dugc ghép boi sau phién da hai bén tao thanh cac cung 4B, BC,
CD,EF,FG,GH bang nhau va mot phién da chdt ¢ dinh. Néu biét chiéu rong cong va khoang
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cach tir diém B dén dudng kinh AH , 1am thé ndo dé tinh duoc khoang cach tir diém C dén 4H
?

Loi giai

Do cac cung AB, BC bang nhau nén goc luong giac (OC,0B) = (OB, 04)
Suy ra (OC,04)=2-(0OB,04)

Ta co:

BB’ = R-sin(OB,0A4)

CC’" =R -sin(OC,04)

Do ta biét duoc BB, dudng kinh AH nén co thé tinh dugc R va sin(OB,0A)
Tir d6 tinh duoc sin( OC,04) va biét duge khoang cach tir diém C dén AH .

Céu 47: cho biét vom cong rong 120cm va khoang cach tir B dén duong kinh 44 13 27 cm . Tinh sin«
va cosa , tir 6 tinh khoang cach tir diém C dén duong kinh 4H . Lam tron két qua dén hang
phan mudi.

W — . R
o, 2
¥ :

o

Hinh 2
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Cau 48:

Cau 49:

Taco AH =120. Suyra R=120:2 = 60(cm)

. BB 27 9
sihng=—="—=—
R 60 20
cosa =+/l-sin*a = ;(1)9 docéO<a<%
CC = R. sin2a = R. 2-sina-cosa:60-2-%-%z48,2(cm)

Trong Hinh 4, pit-tong M ciia dong co chuyén dong tinh tién qua lai doc theo xi-lanh 1am quay
truc khuyu 74. Ban dau I, 4,M thing hang. Cho o 1a gbc quay cua truc khuyu, O 1a vi tri ciia

. T v s - A , A ) A < fr A An:
pit-tong khi o =— va H 1a hinh chiéu cua 4 lén Ix. Truc khuyu 74 rat ngan so véi do dai

thanh truyén AM nén c6 thé xem nhu d6 dai MH khong d6i va gan bang MA .

\ ? g ——_ o - .
[ N
: - ¥
r \ i = [ " e
. *
I

X em)

i
g - -

]

]

i

i

1

True khuyu L4 pit-thng M
Hinh4

a) Biét 14 =8cm , viét cong thtre tinh toa d§ x,, cua diém M trén truc Ox theo « .

b) Ban dau o =0. Sau 1 phut chuyén dong, x,, =—3cm. Xac dinh x,, sau 2 phut chuyén dong.
Lam tron két qua dén hang phan muoi.

Loi gidi
a) Khi a:% thi M ovitri O, Hovitri I.Taco I0=HM = AM

Xy, =IM-0Ol=IH+HM —-OI =IH + AM — AM =1H =14-cosa

x,, =8cosa

b) Sau khi chuyén dong 1 phut, truc khuyu quay duge mét goc 13 o

Khi d6 x,, =-3cm. Suy ra cosa =_?

Sau khi chuyén dong 2 phut, truc khuyu quay duoc mot goc 1a 2a

X, =8-cos2a = 8.(2(:052 a —1) =-5,75

Trong Hinh 5, ba diém M, N, P nam ¢ dau cc canh quat ctia tua-bin gio. Biét cac canh quat dai
31m, d6 cao ciia diém M so véi mat dat 1a 30m, goc gilta cac canh quat 1a 2?7[ va sd do goc

(04,0M) 13 «..
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Cau 50:

a) Tinh sina va cosa .

b) Tinh sin cua cac goc luong gidc (O4,0N) va (OA4,0P), tir d6 tinh chiéu cao cua cac diém

N va P so voi miat dat (theo don vi mét). Lam tron két qua dén hang phan tram.

Loi giai
. -30 30 46l
a) sina=—— =cosa=,[1-| — | =——
31 31 31

b) sin(O4,0ON) = sin(a _2%) = sina~c0527”—cosa-sin2§ ~0,27
Chiéu cao diém N so v&i mit dat 1a: 60+31.0,27 = 68,37 (m)
sin(OA,OP) = sin(a +27ﬂj = sina-cosz—”—+cosa-sin2—ﬁ ~0,7

Chiéu cao diém P so v&i mat dat1a: 60+31.0,7 =81,7 (m)

Hiéu dién thé va cuong do dong dién trong mot thiét bi dién 1an luot duge cho boi cac biéu thire
sau:

u =40sin(1207¢)+10sin(3607zt) (V);

i =4sin(1207¢) + sin(3607¢) (A).

(Ngudn: Ron Larson, Intermediate Algebra, Cengage)

Biét rang cong suét tiéu thy tirc thoi cta thiét bi d6 dugc tinh theo cong thirc: P =u-i(W). Hay
viét biéu thic biéu thi cong sudt tidu thu tirc thoi & dang khong c6 luy thira va tich cua cac biéu
thirc luong giéc.

Loi giai
Ta co:

P=u-i=[40sin(1207¢)+10sin(3607¢)]-[4sin(1207¢) +sin(3607¢)]

=160sin*(1207¢) +10sin*(3607¢) +80sin(1207¢) sin(3607¢)

=80[1—cos(2407¢)]+ 5[1 —cos(720xt)]+40[cos(3607¢ —1207t) — cos(360xt +12071)]
=85-80co0s(2407xt)—5cos(7207xt) +40cos(240xt) —40cos(4807¢)
=85-40c0s(2407t)—5cos(720xt) —40cos(480xt)(W).
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Cau 51:

Cau 52:

Mot soi cap R dugce gén vao mot cot théng dang & vi tri cach mat dat 14m . Mot soi cap S khéc

cling dugc gan vao cot do ¢ vi tri cdch mat dat 12m . Biét rang hai sgi cép trén cung dugc gan

véi mat dat tai mot vi tri cach chan cot 15m (Hinh 18).

I2m

H 15m 0

Hinh 18
a) Tinh tana , 6 A6 « 1a goc gitra hai sgi cap trén.

b) Tim goc a (lam tron két qua dén hang don vi theo don vi d0).

Loi giai

AH 14

a) Xét AAOH vuong tai H,taco: tan f=——=—.

HO 15

Pit BOH =y

, R ) , BH 12 4
Xét ABOH vudng tait H,taco: tany =——=—=—.
HO 15 5

14 4 2
tana = tan(,B—B/O?I) =tan(f—y) =

tanf—tany 15 5 15 _ 10

155 75

Vay tanazﬁ.
131

10 . .
b) Tu tan a = B de tim so do goc «a , ta st dung may tinh cam tay

Ta duoc két qua lam tron két qua dén hang don vi theo don vi do 1a 4.

Vay a ~4

1+ tan 3 tan y _1_,_&,&_&_5

C6 hai chung cu cao tang xay canh nhau v6i khoang cach gitra chung 1a HK = 20m . Dé dam bao

an ninh, trén néc chung cu thir hai nguoi ta lép camera & vi tri C. Goi A4, B 1an luot 14 vi tri thép

nhit, cao nhat trén chung cu thir nhit ma camera c6 thé quan sat duoc (Hinh 19). Hay tinh s6 do
géc ACB (pham vi camera c6 thé quan sat duoc ¢ chung cu thir nhét). Biét ring chiéu cao cua
chung cu thtr hai 1a CK =32m, AH =6m,BH =24m (lam tron két qua dén hang phan mudi

theo don vi d9).

Swu tdm va bién soan
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C

(3% ]

Hinh 19

Loi giai

Ké AM L CK,BN L CK (hinh vé) ta cé: BN = AM = HK = 20(m)
CN =CK - NK = CK — BH =32-24 =8(m);

MN = AB =BH — AH =24—-6=18(m)
CM =CN +MN =8+18=26(m)

Pit BCN =a, ACM = 3.

B 20 5
Xét ABCN vuong tai N co: tana:_N:_:_;
CN 8 2

AM 20 1
Xét AACM vudng tai M co: tanﬂz—:—oz—o;
CM 26 13

Ta ¢6: tan ACB = tan(l?é]\\/— m) = tan(a — )

S_10
tna—tanf _ 3 13 _45 _ T5m oor
l+tana tan 1_,_5.& 76 ’

2 13

:>tanA/C?S’=

Vay goc ACB (pham vi camera c6 thé quan sat dugc ¢ chung cu thir nhat) c¢6 sé do xap xi 0,01°.

Céu 53: Mot thanh xa go hinh hop chit nhat duoc cit ra tir mot khdi gd hinh tru c6 dudng kinh 30¢m .
a) Chtrng minh riang dién tich mit cat cta thanh xa gb duoc tinh boi cong thirc

S(6) =450sin20(cm* ), & d6 goc @ duoc chi ra trong hinh v& dudi day.
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b) Tim goc @ dé dién tich mat cit cua thanh xa gb 13 16n nhét.

Loi giai
a) Mit cit ctia thanh xa g6 (hinh dudi) 13 hinh chir nhat ¢6 hai kich thudc 14 4B =30cos@ va
BC =30sind.

Vay dién tich mat cit1a S = AB-BC =30-30sin&cos @ = 450sin20.

b) Tacd S =450sin26 < 450. Vay dién tich mit cit cua thanh xa gd 16n nhat khi sin26 =1 hay
goc 0=45".

Cau 54: Thanh OM quay nguoc chiéu kim dong hd quanh gbc O ciia n6 trén mot mit phang thiang ding
va in bong vudng goc xudng mit dit nhu hinh bén. Vi tri ban dau cia thanh 13 04 . Hoi d6 dai

’ ' . 60 . 4 .
bong O M cua OM khi thanh quay duoc e vong 1a bao nhiéu, bi¢t do dai thanh OM 1a 10cm

?

anh sang

f( \*\.
¥ LY
¥ 4 S
! g A
! % \
I N 1
1 J/ f
|
) ‘\/ s 4
5 ‘{ \ )f
~ 4
o
&
4 § r
Vi O
bong

Két qua 1am tron dén hang phan muoi.
Loi gidi
60 1207

Taco a= 2w =
13 13
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Cau 55:

Cau 56:

1207

~7,5cm.

Suyra OM' = OM cosa |= ‘IOCOS
Do dai cua ngay tir lac Mat Troi moc dén lac Mat Troi 1an & mot thanh phd X trong ngay thir ¢
ctia nam duoc tinh xap xi bai cong thirc

d(t):4sin[327”5(t—80)}+12, teZ val<t<365.

Thanh phé X vao ngay 31 thang 1 c6 bao nhiéu gid c6 Mit Troi chiéu sang? Lam tron két qua
dén hang phan muoi.

Loi gidi
d(31)=9,01 gio.

Mot sgi cap R dugc gin vao mot cot thang dimg & vi tri cach mat dat 14m . Mot soi cap S khac
cling duoc gin vao cot 46 & vi tri cach mat dat 12m . Biét rang hai soi cap trén ciing duoc gan
v&i mat dat tai mot vi tri cach chan cot 15 m (Hinh 3).

‘;I

15m

Hinh 3

a) Tinh tana , 6 d6 « 1a goc gitra hai sgi cap trén.

b) Tinh s6 do goc & (1am tron két qua dén hang don vi theo don vi d9).

Loi giai
a) Ta co: a = AOH - BOH .
—— AH 14
Trong tam gidc vuong AOH ,tan AOH = ——=—.
OH 15

—— BH 12 4
Trong tam giac vuong BOH,tan BOH = ——=—=—.
OH 15 5
- - 14 4
tan AOH —tanBOH _ |5 5 _ 10
I+tan AOH -tan BOH |, 14 4 131
15 5

Viy tana = tan(A/OT-I —B/O7[) =

b) T két qua cau atacod: a~4 .

CAu 57: Trén mot manh dat hinh vuéng ABCD, bac An dat mot chiéc dén pin tai vi tri 4 chiéu chum

sang phan ki sang phia goc C . Bac An nhan thiy goc chiéu sang ctia dén pin gidi han boi hai tia
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AM va AN, & d6 cac diém M,N lan lugt thudc cac canh BC,CD sao cho

BM :%BC,DN =%DC

M

Hinh 4

a) Tinh tan(m/[ + DAN ).

b) Goc chiéu sang cuia dén pin bang bao nhiéu do?

Loi giai
a) Trong tam gidc vudng ABM ,tan BAM = M = l
B4 2
s o ——~ DN
Trong tam giac vuong ADN,tan DAN = —=—.
D4 3
1.1
Do @6, tan(m +E4]\V) _ tan BA%itanD/Aﬁ =2 3
I-tan BAM tanDAN (_1 1
23

b) Dotan(BAM + DAN) =1 nén BAM + DAN =45
Suy ra MAN =90" — (BAM + DAN) = 45",

Vay goc chiéu sang cua dén pin bang 45 .

Céu 58: Huyét 4p cua mdi nguoi thay ddi trong ngay. Gia st huyét 4p tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao d6 & trang thai nghi ngoi tai thoi diém ¢

dugc cho bdi cong thic: B(r) =80+ 7sin%, trong d6 ¢ 1a sb gid tinh tir lic nira dém va B(r)

tinh bang mmHg (milimét thuy ngan). Tim huyét 4p tAm truong ctia ngudi ndy vao cac thoi diém
sau:
a) 6 gid sang;

b) 10 gio 30 phut sang;

¢) 12 gio trua;
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Cau 59:

Cau 60:

Cau 61:

d) 8 gio toi.
Loi giai
Y LT
a) t=6,B(t) =80+ 7sm§ =80+ 7sm5 =87(mmHg)

b) t = 10,5, B(t) = 80 + Tsin L™

=82.6788(mmHg)
. 127 .
c)t=12,B(t) =80+ 7sm§ =80+ 7sinm = 80(mmHg)
. 20m . Sm
d) t =20,B(t) =80 + 7sm7 =80+ 7s1n? =73.9378(mmHg)

MJi ngay, nguoi ta quan sat thiy mit troi moc dau tién tai My 1a tai ving ntii dao & Maine. Thoi
diém mit troi moc dugc bicu dién theo cong thire #(m)=1,665sin(m+3)+5,485, véi ¢ 1a thoi
diém (dugc tinh tir ntra dém) va m 1a thang (tinh tir thang 1). Hay cho biét vao thang 3 thi mit
troi moc lac miy gio?

Loi giai
Ta co: t(3) =1,665 sin(3 + 3) +5,485~5,0197 ~ 5 gid 1 phut.
Vay vao thang 3 thi mat tro1 moc lac khoang 5 gid 1 phut.
Huyét ap ctia mdi nguoi thay doi trong ngay. Gia sir huyét ap tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao do & trang thai nghi ngoi tai thoi diém ¢
duogc cho bdi cong thure

B()=a+bsinZ (a.b>0
12

trong do ¢ 1a sb gi0 tinh tir luc nra dém va B (t) tinh béng mmHg (milimét thuy ngan). Biét
huyét ap tAm truong thip nhat 1a 78mmHg va huyét ap tim trwong 16n nhét 1a 92mmHg , hoi
huyét 4p tim truong cua ngudi d6 vao thoi diém 2 gid 30 phut chiéu nam trong khoang nio sau
day.

Loi giai

min

Vi a,b>0 va —lﬁsinl%tsl nén B(t) =a+b,B(t) =a—b néntacd

a+b=92 a=285
o )
a—-b="78 b=17

Tai thoi diém 2 gid 30 phit chidu thi thoi gian £ =14,5 gio.

r.14,5

Huyét 4p tam truong cia ngudi d6 1a B(14,5) =85+ 7sin ~ 80, 74mmHg .

Huyét ap ctia mdi nguoi thay doi trong ngay. Gia sir huyét ap tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao d6 & trang thai nghi ngoi tai thoi diém ¢

dugc cho béi cong thue: B(1)=82+7 sin%, trong d6 ¢ 1a s6 gio tinh tir lac nira dém va B(r)
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Cau 62:

Caiu 63:

tinh bang mmHg (milimét thuy ngan). Tim huyét 4p tAm truong ctia ngudi ndy vao cac thoi diém
sau (1am tron dén 4 chir sb thap phan):
a) 5 gio sang;

b) 9 gio 30 phtt sang;
¢) 13 gio chiéu;
d) 9 gio toi.
Loi giai
a)t=5B(5)=82+ 7sini—; ~ 88,7615(mmHg)

b) t=9,5,B(9,5) =80+ 7sin 912 T

~86.2613(mmHg)
. 137n
c)t=13,B(13)=80+ 7smE r 80,1883(mmHg)
. 2ln
d)t=21,B(21)=80+ 7smE = 77,0503(mmHg)

Gia st khi mot con song bién di qua mot cai coc ¢ ngoai khoi, chiéu cao cta nude duge mo hinh
R e T . < an p N < A p
hoé bdi ham s6 A(t) =100cos (Etj , trong d6 h(¢) 1a d6 cao tinh bang centimét trén myc nudc

bién trung binh tai thoi diém ¢ giay.
a) Tim chu ki cta song.

b) Tim chiéu cao cta song, tirc 1a khoang cach theo phuong thing dimg giita day va dinh cia
song.
Loi giai
S 1s 2r A
a) Chukicuaséngla T = = 30 (giay).

15

b) Chiéu cao ctia song tic 1a chiéu cao cua nude dat duge trong mot chu ki dao dong.
Ta co: A(30) =100 cos(%x 30} = 100(cm).

Vay chiéu cao ctia song 1a 100(cm).

Guong nude (hay con goi 1a con nudce) khong chi la cong cu phuc vu sdn xuat nong nghiép, ma
da tré thanh hinh anh quen thudc cta ban lang va la mot nét van hoé déc trung cua dong bao dan
toc mién nui phia Bac.
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l"‘k,t,amu ||'H|’|I'J"| .-'i-"f.hrirr{ o u‘ac.ﬂ. cont)

Mot chiéc guéng nudc ¢6 dang hinh tron ban kinh 3,5m ; truc ctia n6d dat cach mat nuéc 3m.

Khi gudng quay déu, khoang cach /(m) tir mdt ong dung nude gén tai mot diém ciia gudng

dén miat nude duoc tinh theo cong thirc 4 =

i (2ﬂx—%j+3,véi X

(phit) 13 thoi gian quay cua gudng (x >0).

a) Hay chi ra mot s6 gia tri cia x dé dng dung nudc cach mat nude 3m .

b) Hay chi ra mot s6 gia tri cua x dé 6ng dung nudc cach mat nude 6,5m .
Loi giai

a) Dé dng dung nude cach mit nude 3m, ta c6 phuong trinh:

3,55in(27rx—%j+3:3

3,5sin(2ﬂx—£j+3 “3e
2 . T
3,551n(27rx—5j+3:—3
sin(2ﬂx—£j=0
2

<~ 6

3,5sin| 27x — = | = ——— < ~1(VN)

2 3.5

<:>27rx—%:k7r<:>x: 2k4+1;keZ

Vi x>0 nén mot $6 gia tri ctia x la: i;é;z;...
444

ox -l>|_‘

b) Bé ng dung nudc cach mit nudce , ta co6 phuong trinh:

3,5s1n(27zx——j+3 6,5

3,55in(27rx—%j+3 —6,5<
3,551n(27zx——j +3=-6,5
sin(2ﬂx—£):1
2
< 9,5
3,5sin| 27x— 2 | == 22 < —1(VN)
2) 3.5

2k +1

<:>27zx—%:%+k27r<:>x: kel
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5
Vi x>0 nén mot sb gia tri cua x la: X

l\)I»—‘

3.
2
Cuon

T
2"
ong

Cau 64: Trong Hinh 11, vi tri cabin ma Binh va
va C.

ngdi trén vong quay dugc danh dau véi diém B

R=10m

e
-

= (R i fi=13m

H ..-;.'--:.-..‘r-
Mit dit

Hinh 11

a) Chirng minh rang chiéu cao tir diém B dén mit dat bang (13+10sina) mét véi « 1a sb do
cua mot goc luong giac tia dau OA, tia cudi OB . Tinh dd cao cua diém B so v&i mat dat khi
a=-30".

b) Khi diém B cach mit dat 15m thi diém C cach mat dat bao nhiéu mét? Lam tron két qua dén
hang phan tram.

Loi giai
a) Chiéu cao tir diém B dén mit dat bang KH
- Néu diém B nim ¢ nira duong tron trén thi @ > 0,sina >0 va OK =10sina
Taco: KH=0H+0OK =13+10sina
- Néu diém B nim & nira duong tron duéi thi o <0, sine <0 va OK =10.(-sina).
Taco :KH =0H -0OK =13-10-(-sina) =13+10sin«x
-1
Khi a=—30°,KH=13+10~7:8
b) Goi (0O4,0C) = .Taco: f=a—-90°
-2 1

Khi diém B cach mit dat 15m thi KH =15. Suy ra sinazﬁz—g,a<0

5

2
sin B =—/1-sin’a =— 1_(_?1j =ﬂ

Piém C cach mat dat 1a: 13+10sin B ~ 3,20
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Céu 65: Trong vat li, phuong trinh tong quat cia mot vat dao dong diéu hoa cho boi cong thirc
x(t) = Acos(at +¢), trog d6 t 1a thoi diém (tinh bing gidy), x(¢) 1a i do ciia vat tai thoi diém

t,A la bién d¢ dao dong (A >0) va g€ [—71'; 71'] 1a pha ban dau cta dao dong.
Xét hai dao dong diéu hoa c6 phuong trinh:

% (1) = 2cos(%t+%)(cm)
x(1)= 2cos(%t—%j(cm)

Tim dao dong tong hop x(¢)=x, (¢)+x, () va sit dung cong thirc bién doi tong thanh tich dé
tim bién do va pha ban dau cta dao dong tong hop nay.

Loi giai
T T T T
t)=x(t)+x,(t)=2coss| —t+— |+2cos| —t——
1) =503, (1) = 2e0ss| Z % o 2cos( T 7
=2| 2cos zt—l cosz :2«/§c0s Et—i
312 4 312
Bién do 1a 4 =22, pha ban ddu la ¢ =—-——

Céu 66: Khi du quay hoat dong, van tc theo phuong ngang ctia mot cabin M phuy thudc vao goc luong
gidc a = (Ox,0M) theo ham s6 v, =0,5.sina (m/s) (Hinh 11).

a) Tim gi4 tri 16n nhat va gia tri nho nhat ca v,

b) Dua vao d6 thi ctia ham s sin, hdy cho biét trong vong quay dau tién (0 <« <27), goc o
¢ trong cac khoang nao thi v_ tang.

Loi giai

a) Do —1<sina <1 nén —0,5<0,5.sina <0,5

Vay gié tri 16n nhét ciia v, 1a 0,5(m) khi sina =1 va gia tri nho nhat ctia v, 1a —0,5 (m) khi
sina =—1.
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Cau 67:

Cau 68:

b) Dya vao db thi ham s6 sin, ta thdy vong quay dau tién ( 0< < 2a), v, taingkhi 7 <a <2x

Khoang cach tir tim mot gudng nudc dén mat nude va ban kinh cua gudng déu bang 3m. Xét
gau G cta gudng. Ban dau gau G nam & vi tri 4 (Hinh 12).

.¥ 3

Hinh 12

a) Viét ham sd 4 biéu dién chiéu cao (tinh bing mét) clia gau G so véi mit nudc theo goc
a =(04,0G).

b) Gudng nudc quay hét mdi vong trong 30 gidy. Dua vao do thi ciia ham s sin, hiy cho biét &
cac thoi diém ¢ nao trong 1 phut dau, khoang cach cta gau dén mit nudce bang 1,5m .

Loi giai
a) h=3+3.sina

b) Trong 1 phut dau, gudng nudc quay duoc 2 vong. Ta cd 0< a < 4rx

Khi 2=1,5. Suy ra sina:T.

Khi do, a:%f;a:&;a:w% hoidc 05:2377z

Trong Hinh 13, mot chiéc may bay 4 bay & do cao 500m theo mot duong thing di ngang qua
phia trén tram quan sat 7 & mit dat. Hinh chiéu vudng goc ciia 4 1én miat dat 1a H,« 1a goc

lugng giac (Tx,TA)(O<a < ).

@
/:’\Or}m
;. (r 1
H x(m)
1

Hinh 13

a) Biéu dién toa d§ x,, cta diém A trén truc Tx theo «.

WRER A A ~ A e T 2z N . \
b) Dya vao do thi ham s6 cotang, hdy cho biét véi "3 <a< EY thi x,, nam trong khoang nao.
Lam tron két qua dén hang phan muoi.
Loi gidi

a) x, =500-cotax
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Cau 69:

Cau 70:

2
b)Vdi%<a<Tﬂthi <cota<\/§
Vay x,, € {-288,7;866}

Hang ngay, muc nudc cua mét con kénh 1én xuong theo thuy tricu. g sau 4 (cm) cuia myc nudc

trong kénh tinh theo thoi gian ¢ (gio) trong mot ngay (0<r<24) cho boi cong thirc

wt 7w sr s NPy \ \ . ) A A
h=3cos [—+ —j +10 . Héi vao thoi di€ém nao trong ngay, muc nudc cua con kénh dat do cao

16n nhat?
Loi gidi
Ta c6 3c0s[ﬂ—t+£j+10ﬁl3
1273
Ma 3cos| Z+Z | 110 =13 e cos| Z2+Z | =1 24 Z o k2r <1 =24k —4(k €Z) nén
23 2 3) 123

0£24k—4S24©%£k£%:>k=l:t=20.

Vay vao thoi diém 20/ trong ngdy, muc nudc cia con kénh dat d6 cao 16n nhit 1a 13(cm) .

Gia str s6 miligam ctia cac chat 6 nhiém trong mot mét khdi khong khi trong mot thang tai mot

12

trong d6 ¢ 13 s6 ngay ké tir ngay thir Bay ciia tuan dau tién. Biét chit 6 nhidm trong mot mét khbi

thanh phé cong nghiép duge xac dinh boi cong thirc P(t)=a+bsin [27”@ —3—7ﬂ,(a,b >0),

khong khi cao nhét 1a 50 miligam va thap nhit 1a 20 miligam. Hoi trong ngay thir Hai ctia tuan
thir 2, ngay thir Tu ciia tuan thir 3 va ngay thir Ba ctia tudn thir 4 va ngay thtr Sdu ciia tuan thir
4 cua thang thi s gam chét 6 nhiém nhiéu nhit nam trong khoang nao?

Loi gidi
P(t) =a+b +h=50 —-35

Viab>0va —1<sin| 2% =37 )| <1 nén (1 — 1 19777,
70 12 P(t) =a+b  |a=b=20" |b=15

37

~ (1) = 35+155in[27ﬂ(t—5ﬂ,(a,b - 0).

S6 miligam cua ngay thir Hai cta tuan thir 2 13 P(Z) ~22,6.
S6 miligam ctia ngay thir Tu ciia tuan thir 3 1a P(11) ~45,996.
S6 miligam ctia ngay thir Ba ciia tuan thi 4 1a P(17) ~33,88.

S6 miligam cua ngay thir Sau cua tudn thi 4 13 P(ZO) =425.
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Cau 71:

Cau 72:

Cau 73:

Muc nuéc 1én xubng cua thily triéu trong mot ngay tai mot cira bién dugc tinh theo cong thirc
y =sin (@()ﬁ 73)j+1 voi x 1agio (0<x<24), y tinh theo don vi m so véi myc nude bién
Hoi vao luc 174 thi muc nudce ¢ do cao bao nhiéu so véi muc nudc bién?

Loi giai

Thay x=17 vao cong thitc y=sin(%(x+73)j+l ta co y=sin(&(l7+73))+l=2.

Vay vao luc x =17 thi myc nudc ¢ d§ cao 2m so voi myuc nudc bién.
S6 gid c6 anh sang mat troi cua Thua d6 Ha NoOi nim 2018 duoc cho boi cong thic
y =3sin (%(x + 60)] +13 v6i 1< x <365 1a sd thtr ty clia ngdy trong nim. Ngdy ndo sau day
ctia nam 2018 thi s6 gio' c6 anh sang mit troi cia Ha Noi 10n nhat?

Loi giai
Pé s6 gio co anh sang mit troi 16n nhat thi ham s6 y =3sin (%(x + 60)) +13 dat gia tri 16n

nhét. Khi do sin(%(;ﬁ@))zl<:>x=30+k360,k eZ.Vi1<x<365nén taco

1<30+4360<365< —0,08<k<0,93=k=0.
Do d6 x =30 ( thang dau tién cta nim)

Mot dao dong diéu hoa c6 phuong trinh li d6 dao dong la: x = Acos(wt + @), trong d6 ¢ 13 thoi

gian tinh bang gidy, 4 1a bién d6 dao dong va x 1a li d6 dao dong déu duoc tinh bang centimét.

. 2 . . .
Khi do, chu ki T cia dao dong la T=22. Xac dinh gid tri caa li do khi

w

r T 63T O Sy T NPT U
t=0,t :Z’t =5,t :T’t =T va v€ do thi biéu dien 1i do cuia dao dong diéu hoa trén doan
[0;2T'] trong truong hop:
a) A=3cm,p=0;

b) A=3cm,¢=—%;

c) A:3cm,go=£.
2
Loi giai

Tw T=2—7r ta co a)=2—ﬂ.
0] T

Khi d6 ta c6 phuong trinh li d§ 1a x = 4 cos(z% 4+ qo] .

a)
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-V6éi A=3cm va ¢ =0 thay vao phuong trinh li d§ x = Acos(z%-t+goj ta co:

x=3c0s(2—ﬂ-tj
T

ot =0 thi x=3cos0=3;

T
of =— thi x=3cos
4 T

T
of =— thi x=3cos il
2 T

0t=3—T thi x=3cos(
4 T

r =3cos£=0;
4 2

Tj:3cos7r:—3
2

=3cos3—”:0;
2

ot =T thi x=3cos(27ﬂ.Tj=3cos27r=3

- V& db thi biéu dién i d6 cua dao dong diéu hoa x =3cos (2% . tj trén doan [0; 2T ] :

Xét ham sé x:3cos(27”-tj cochukila T.

Ta v& d6 thi ham s x =3cos (27” . tJ trén doan [0;7'] theo bang sau:

t

0

T 3T T
2

x=3cos

&

r 3T
4 4
0 0

(O8]

Ry . 2 1 . X 2 ~ y . \
Bang cach dich chuyén d6 thi ham s6 x =3cos (77[ . t] trén doan [0;7'] song song v&i truc hoanh

\ e r 3A qa: ~ ~ PR J4 2r A
sang phai theo doan c6 d6 dai 7', ta s€ nhan dugc do thi ham s6 x =3cos (th trén doan

[T;2T].

Tir d6 ta v& duoc d thi biéu dién li d6 ciia dao dong didu hoa x = 3cos (27” - tj trén doan [0;27]

nhu sau:
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x4
3

-
[ T ¢
iy \ T \ \ . an 2 ,
b) - V61 A=3cm va (pz—z thay vao phuong trinh 1i d x:Acos[7-t+(p) ta co:
x=3cos 2—ﬂ-t—£ =3cos 1—2—ﬂ- =3sin 2—ﬂ~t
T 2 2 T T
. . (27 )
+=0 thi x:3s1n(7-0j:3s1n020
-t:Zthi x =3sin 2z T =3sin£=3;
4 T 4 2
-tzzthix:3sin 2_7z£ =3sinz=0;
2 T 2
-z‘=£ thi x =3sin 2—7[3—T :3sin3—”:—3;
4 T 4 2
. . (27 .
-t:Tth1x=3sm(7-Tj=3sm27r=0.
- V& d thi biéu dién li d6 cta dao dong diéu hoa x =3sin [27” : zj trén doan [0;277]:
, \ A . 2 , T 1A
Xét ham s0 x =3sin 7,t cochukila T.
Ta v& dd thi ham sb x=3sin(27”-tj trén doan [0;7'] theo bang sau:
0 T T 3T T
4 2 4
Page 40

Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

0

x =3sin (2—”tj
T

3

0

-3

0

Bang cach dich chuyén d6 thi ham sé x = 3sin (27” : t} trén doan [0; 7] song song vdi truc hoanh

sang phai theo doan c6 d6 dai T, ta s€ nhan duogc dd thi ham s& x =3sin (277[ . tj trén doan [7T';27]

Tir d6 ta v& duoc dd thi biéu dién li d6 cta dao dong diéu hoa x =3sin (27” : t] trén doan [0;27]

nhu sau:

x4
3

M Q
i
<
-

L=}

c)-Véi A=3cm va ¢ =§ thay vao phuong trinh 1i 40 x = Acos (27” 1+ (p} ta co:

2 s 27 b
x=3cos| —-t+— |=-3cos| 7 —| —-t+— | |=-3cos
T 2 T 2 2

+=0 thi x=—3sin(27ﬂ-0j=—3sin0=0

-t=Z thi x =-3sin 2—”2 :—3sin£:—3;
4 T

4

-t=Z thi x =—-3sin 2—7[2 =-3sinz =0;
2 T

-t=3—T thi x =—-3sin
4 T

2

27 3T

)

2

=-3sin—=3;

¢+=T thi x:—3sin(27ﬂ.Tj:—3sin27r:O

- V& @6 thi biéu dién li do cua dao dong diéu hoa x = —3sin (2?” . tj trén doan [0;27]:

ool
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D6 thi ham s6 x =—3sin (%’Hj 1a hinh d6i xtmg v&i do thi ham s6 x = 3sin (27” : tj qua truc

hoanh:

N

x=-3sin| =1 |
77 )

Y S

Loi giai
Vi hinh anh mit cit song nudc gidng voi do thi ciia ham lugng gidc y =sinx
Cau 75: Lidd s(cm) cua mot con lic ddng hd theo thoi gian ¢ (gidy) duoc cho boi ham sb s =2cos 7t .

Duya vao do thi cia ham s cosin, hiy xac dinh ¢ cac thoi diém ¢ nao trong 1 gidy dau thi li do s
nam trong doan [—1;1](cm).

Hinh 6

(Theo https://www.britannica.com/sciencel simple-harmonic-motion)
Loi gidi

Trong 3 gidy dau, 0<¢<3 nén 0< 7t <37
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Dua vao do thi ham sb cosin, ta théy coswt=1khi nt=0 va nt=2x
Vay con ldc ¢6 li @6 10n nhat tai cac thoi diém 1 =0 vat=2

Cau 76: Trong Dia li, phép chiéu hinh try dugc st dung dé vé& mot ban dd phéng nhu trong Hinh 9. Trén
ban d6 phang liy duong xich dao lam truc hoanh va kinh tuyén 0" lam truc tung. Khi d6 tung do

ctia mot diém c6 vi do ¢ (=90 < ¢ < 90) duoc cho bai ham sé y = 20tan (% (pj (cm) . Stt dung

d6 thi ham s6 tang, hiy cho biét nhitng diém ¢ vi d6 ndo nam cach xich dao khong qua 20cm
trén ban do.

:;; WY 200 W0t W0 40t
= TRV

Nguén % TT1
sang [3FJ~)

Hinh 9

(Theo https://geologyscience.com/geology/types-of-maps/)
Giai

Vi diém ndm cach xich dao khong qua 20c¢m trén ban do nén ta c6 —20< y<20.

Khi d6 —20 <20tan igp <20 hay —1<tan igp <l1.
180 180

Tacd —90 < @ <90 khi va chi khi ——<—(p
2 1807 2

Xét d6 thi ham sé y = tan x trén khoang (—— —j (Hinh 10).

y=tanx,

[ETE

Hinh 10
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Cau 77:

Cau 78:

L s ) ... T T s
Tathay —1<tan| —¢@ |<1 khivachikhi ——<—@<— hay 45<p<45.
Y (180¢j 4 180774 ™ 4

Vay trén ban 6, cac diém cach xich dao khong qua 20cm ndm & vi d6 tir —45° dén 45°.

Khi du quay hoat dong, van toc theo phuong ngang ctia mot cabin A phu thudc vao goc lugng
giac a = (Ox,0M) theo ham sb v. =0,3sina(m/s) (Hinh 11).

Hinh 11
a) Tim gia tri 16n nhét va gia tri nho nhat ca V.

b) Dura vao d6 thi ctia ham s sin, hdy cho biét trong vong quay dau tién (0 <« <27), goc «

¢ trong cac khoang nao thi v_ tang.
Loi giai
a) Do —1<sina <1 nén —-0,3<0,3sina <0,3
Vay gia tri 16n nhat ciia v, 1a 0,3(m) va gié trj nho nhat ciia v, 1a -0,3 (m).
b) Dya vao dd thi ham s sin, ta thdy vong quay dau tién ( 0< a < 2¢), v, tang khi 7 <a <27
Khoang cach tir tim mot gudng nudc dén mit nude va ban kinh ciia gudng déu bang 3m . Xét

gau G cua gudng. Ban ddu gau G nidm & vitri 4 (Hinh 12).

¥ 3

Hinh i2

a) Viét ham sb 4 biéu dién chiéu cao (tinh bang mét) cia gau G so v6i mit nudc theo goc
a =(04,0G0).

b) Gudng nudc quay hét mdi vong trong 30 gidy. Dya vao do thi ciia ham sd sin, hiy cho biét &
céc thoi diém ¢ nao trong 1 phiit dau, khoang cach ciia gau dén mit nudc bang 1,5m.

Loi giai

- pagem
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Cau 79:

Cau 80:

a) h=3+3.sina
b) Trong 1 phut dau, gudng nudc quay duoc 2 vong. Ta cd 0< a < 4rx

Khi 2=1,5. Suy ra sina:7.

Khi dé, az%;azﬁ;a:% hoéc 0{:23?7[

Trong Hinh 13, mot chiéc may bay 4 bay & do cao 500m theo mot duong thing di ngang qua
phia trén tram quan sat 7 & mit dat. Hinh chiéu vudng goc ciia 4 1én miat dat 1a H,« 1a goc

luong gidc (Tx,TA)(O<a < ).
-l

500 m
[t |

53 H x(m)
1

Hinh 13

a) Biéu dién toa d§ x,, cta diém A trén truc Tx theo « .

b) Dua vao db thi ham sé cotang, hiy cho biét véi %< a< 2?” thi x,, nam trong khoang nao.
Lam tron két qua dén hang phan muoi.

Loi giai
a) x,, =500-cota

b) Véi %<a<%” thi _f<cota<\/§

Vay x,, €{-288,7;866}

Gia str van tc v (tinh bang litgidy) cta ludng khi trong mot chu ki ho hap (tirc 1a thoi gian tir lac
bat dau ctia mot nhip thd dén khi bat dau cua nhip tho tiép theo) ctia mot ngudi nao d6 o trang

thai nghi ngoi dugc cho bdi cong thie v =0,85 sin%t, trong d6 ¢ 14 thoi gian (tinh bang giay).

a) Hay tim thoi gian ctia mot chu ki ho hap ddy du va sé chu ki ho hap trong mot phut ctia nguoi
do.

b) Biét rang qua trinh hit vao xay ra khi v >0 va qua trinh tho ra xay ra khi v<0.

Trong khoang thoi gian tir 0 dén 5 gidy, khoang thoi diém nao thi nguoi d6 hit vao? ngudi d6 tho
ra?

Loi giai
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a) Thoi gian cta mot chu ki ho hap ddy du chinh 1a mot chu ki tudn hoan cta ham v(r)va la
2
T=""=6 (gi
pu (giay)

3

Ta c6: 1 phut = 60 giay.

Do d0, s6 chu ki ho hip trong mot phit ciia ngudi d6 1a 6_60 =10 (chu ki).
b) Ta co: v=0.855in%t
. . Tt . 7t
- v<0 khi 0.8551n?>0<:>sm?>0
Ma —ISsin%tSI voi moi x € R. Do do, 0<sin%tﬁl
) .7t . Tt
- v<0 khi 0.8551n?<0<351n?<0
Ma —lﬁsin%tﬁl voimoi x e R. Do do, —lésin%t<0
" , . Tt
Voit €(0;3) tacd 0<sm?£1

. . 7t
Voi te(3;5] tacd —1< s1n% <0
Vay trong khoang thoi gian tir 0 dén 5 gidy, khoang thoi diém sau 0 gidy dén trudc 3 gidy thi
ngudi d6 hit vao va khoang thoi diém sau 3 gidy dén 5 gidy thi nguoi d6 tho ra.

Céu 81: Trong Vat li, ta biét rang phuong trinh tong quat cia mot vat dao dong diéu hoa cho bdi cong
thirc x(f) = Acos(wt + @) , trong d6 ¢ 1a thoi diém (tinh bang gidy), x(¢) 1a 1i 6 cua vat tai thoi
diém ¢, A 1a bién d6 dao dong (A4 > 0), ot + ¢ 1a pha ctia dao dong tai thoi diém ¢ va ¢ €[-7; 7]

2\ X 2
la pha ban dau ctia dao dong. Dao dong di€u hoa nay c6 chu ki T = il (ttrc 1a khoang thoi gian
@

dé vat thyc hién mdt dao dong toan phé‘ln).
Gia str mot vat dao dong diéu hoa theo phuong trinh x(¢) = —Scos4xt(cm).

a) Hiy x4c dinh bién do va pha ban dau cta dao dong.

b) Tinh pha ctia dao dong tai thoi diém ¢ =2 (gidy). Hoi trong khoang thoi gian 2 gidy, vat thuc
hién dugc bao nhiéu dao dong toan phan?

Loi giai

a) Ta co: —5cos4rt =5cos(4rnt+ 7).
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Cau 82:

Cau 83:

Khi d6 vat dao dong diéu hoa theo phuong trinh x(7) = Scos(4xt + 7)(cm) véi bién 6 dao dong
la 4 =5>0 va pha ban dau ciia dao dong la p =7 .

b) Pha ctia dao dong tai thoi diém ¢ =2 (gidy) 1a ot +@=472+7=97.

I 2r 2 1 . :
Dao dong dieu hoa co chukila 7 = il 4—” = 5 =0.5, c6 nghia la khoang thoi gian dé vat thuc
@ Vs

hién mot dao dong toan phan 14 0,5 gidy. Do do, trong khoang thoi gian 2 gidy, vat thuc hién
dugc 2:0,5=4 dao dong toan phan.

Gia st khi mot con song bién di qua mot cai coc & ngoai khoi, chiéu cao cta nudc duge mo hinh
r 1ot 1A £ T , \ 2A ; M . A .
hod bdi ham s6 A(t) =90cos (Etj , trong d6 A(t) 1a do cao tinh bang centimét trén myuc nudc

bién trung binh tai thoi diém ¢ giay.
a) Tim chu ki cua séng.

b) Tim chiéu cao cia song, tirc 1a khoang cach theo phuong thang dimg giita day va dinh cua
song.
Loi giai
S s 2r A
a) Chukicuasongla T = —~ 20 (giay).

10

b) Chiéu cao ctia song tirc 1a chiéu cao ctia nude dat dugc trong mot chu ki dao dong.
Ta c6: h(20) =90 cos(%x 20) =90(cm).

Vay chi€u cao cua song 1a 90 cm.

Do sau A(m) ciia muc nude & mot cang bién vao thoi diém ¢ (gid) sau khi thuy triéu 1én 1an dau
tién trong ngay dugc tinh xap xi boi cong thic A(f) =0,8c0s0,5¢+4 .

(Theo https://noc.ac.uk/files/documents/business/an-introduction-to-tidalmodelling.pdf)
a) Do sdu clia nudc vao thoi diém ¢ =2 1a bao nhiéu mét?

b) Mot con tau can muc nude sau ti thiéu 3,6m dé co thé di chuyén ra vao cang an toan. Dya
vao d6 thi ciia ham s cosin, hiy cho biét trong vong 12 tiéng sau khi thuy triéu 1én lan dau tién,
& nhiing thoi diém ¢ nao tau co thé ha thuy. Lam tron két qua dén hang phan tram.

Loi giai
a) Tai thoi diém 7=2. Ta cé: h(r) =0,8-cos(0,5-2)+4 = 4,43(m)
b)

Dua vao dd thi ham sd cos:

Nhiing thoi diém tau khong thé ha thuy 1a khi 0,8c0s0,5¢+4 < 3,6 < cos 0,5t < -0,5

@2%<0,5t<47”@4,19<t<8,38
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Cau 84:

Cau 85:

Vay thoi didm tau c6 thé ha thuy 14 (0;4,19) U (8,38;12)

Mot con lic 10 xo dao dong diéu hoa quanh vi tri can bang theo phuong trinh y = 25sin4zt & d6

y duoc duge tinh bang centimét con thoi gian ¢ dugc tinh bang giay.

1 1 |{
i £ §
S e

z < T

= -

r % - y>0
e S
Vi tri .1-"<°
can béng

a) Tim chu ki dao dong ctia con lic 10 xo.
b) Tim tan s6 dao dong cuia con lic, tirc 1a s6 1an dao dong trong mot giy.

¢) Tim khoang cach gitra diém cao nhat va thap nhat cua con lac.

Loi giai
\ 4 . A \ , . . 2 1 . " ) .
a) Hdm s0 y =25sin47x¢ tuan hoan voi chu ki 7 = P Suy ra chu ki dao dong cua con lac
V4

10 xo (trc 1a khoang thoi gian d€ con lac thyc hién dugc mot dao dong toan phan) 1a 7' = 5 giay.

. | = . i
b) Vi chu ki dao dong ctia con lac 1a 7' = 5 gidy nén trong 1 gidy con lac thyc hién duoc 2 dao
., . 1
dong, tirc 1a tan so dao dong ctia con lac la f = T =2Hz.

¢) Vi phuong trinh dao dong cta con lic 1a y=25sin4z¢, nén bién d6 dao dong cia no 1a

A =25cm . Tir d6, khoang cach gitra diém cao nhat va diém thap nhét ctia con lic 13 24 =50cm

Hing ngay, Mit Troi chiéu sang, bong ciia mot toa chung cu cao 40m in trén mat dat, do dai

bong ciia toa nha nay dugc tinh bing cong thire S(¢) = 40

V4
cot—t¢
12

& d6 S dugce tinh bang mét, con ¢ 1a s6 gio tinh tir 6 gio sang.

a) Tim do dai bong ciia toa nha tai cac thoi diém 8 gid sang, 12 gid trua, 2 gio chiéu va 5 gid 45

phiit chidu.

b) Tai thoi diém nao thi d6 dai bong cuia tod nha bang chiéu cao toa nha?

¢) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?

Loi giai

a) - Tai thoi diém 8 gid sdng ta c6 1 =8—6=2. Vay do dai bong cia toa nha tai thoi diém 8 gid
7

cot| —-2
12

séng 1a S(2) = 40 = 40/3(m).
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Cau 86:

- Tai thoi diém 12 gid truata cé £ =12—6=6. Vay do dai bong ciia toa nha tai thoi diém 12 gio
cot z. 6)
12

Tai thoi diém 12 gio trua, Mat Troi chiéu thrfmg ding tir trén dau Xuéng nén toan bd toa nha duogc

trua 13 S(6) = 40 =0(m).

chiéu xudng moéng ciia toa nha.
- Tai thoi diém 2 gid chidu ta c6 ¢t =14—6=8. Vay do dai bong cia toa nha tai thoi diém 2 gio

cot(%-Sj‘ =%(m).

chiéu 1a S(8) =40

- Tai thoi diém 5 gid 45 chiéu t6i, ta c¢6 ¢ = (17 +%) —6= ?. Vay d6 dai bong ciia toa nha tai

thoi diém 5 gior 45 chidu t6i 1a S(?j = 4o‘cot(%-?j

Q

59,86(m).

b) Do dai bong ciia toa nha bang chiéu cao toa nha khi

S(t) = 40 < 40

T
cot—t
12

40 cot =4l t=tZ v kr >t =23+ 12k(k € Z).
12 12 4

Vi 0<7<12 nén =3 hodc r =9, tic 1a tai thoi diém 9 gid sang hodc 3 gio chiéu thi bong cua
toa nha dai bang chiéu cao ciia toa nha.

PRI N ST P sy As s oA T , T
¢) Khi thoi gian tién dan dén 6 gio to1 thi 1 — 12, vi vay Et — 7, do do cotEt — —oo. Nhu
vdy, bong ctia toa nha sé tién ra vo cung.

Hai song am c6 phuong trinh 1an luot 13
f,(t)=Csinawt vaf,(t) = Csin(ot + o).

Hai song nay giao thoa v6i nhau tao ra mot 4m két hop c6 phuong trinh
f@®)=f,)+ f,(t)=Csinwt + Csin(wt + «).
a) St dung cong thic cong chi ra rang ham f(¢f) co thé viét duoc dudi dang
f(t)=Asinowt + Becoswt , 6 36 A, B 1a hai hiang sé phu thudc vao « .
b) Khi C=10 va a= %, hay tim bién d6 va pha ban du ciia song am két hop, tirc 14 tim hai
hing s k va ¢ sao cho f(t)=ksin(wt+ ).
Loi giai
a) Taco f()=fi()+ f,(1)
=Csinwt + Csin(wt + o) = Csin ot + C(sin ot cos & + cos wt sin ).

Vay f(@t)=C(+cosa)sinwt + Csina cos wt = Asin ot + B cos wt voi
A=C(l4+cosa),B=Csinc.
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Cau 87:

Cau 88:

b)Khi C=10 va a=%,tacc’>
1) :lOsina)t+105in(a)t+§j :IO-ZSin[a)t+%jcos%: IOx/gsin(a)t+%j.

Viy bién do va pha ban dau ctia séng am két hop 1an luot 1a £ = 104/3 va Q= %

Phuong trinh dao dong diéu hoa ctua mot vit tai thoi diém ¢ gidy duoc cho béi cong thic
x(t) = Acos(wt + @), trong d6 x(¢)(cm) 1a 1i do cua vat tai thoi diém ¢ gidy, 4 1a bién do dao
dong (4>0) va ¢ e[-;x] 1a pha ban ddu cua dao dong.

Xét hai dao dong diéu hoa c6 phuong trinh lan luot 1a:
T T T T
=3 —l+— : 1)=3 —l—— .
x,(?) 005(4 3j(cm) va x, () 005(4 6j(cm)

a) Xac dinh phuong trinh ciia dao dong tong hop x(¢) = x,(1)+x,().
b) Tim bién d6 va pha ban déu cua dao dong tong hop trén.
Loi giai

T T T T
a)Tacod x(¢)=x,(¢)+x,(¢)=3cos| —t+— |+3cos| —t——
) x(1) xl() x, (1) [4 3j (4 6)

T 7 T 7 T T T T

el B [y e Rl B [y

Gt le-e) GedHed)
=3.2cos

Ccos
2

b
=6co0Ss 2 6 coslz3\/§cos £t+£ .
2 2 4 12

Vay phuong trinh ciia dao dong tong hop 1a x(¢) = 342 cos (%t + %j .

b) Dao dong tong hop trén cé bién do 1a 4 = 32 cm va pha ban dau 1a ¢ = % .

Huyét ap 1a 4p luc méu can thiét tac dong 1én thanh dong mach nham dwa mau di nudi dudng cac
mo trong co thé. Nho luc co bop cua tim va strc can cia dong mach ma huyét ap duoc tao ra. Gia
str huyét ap ctia mot ngudi thay doi theo thoi gian duge cho boi cong thuc:

p(t) =120+15cos1507¢, trong 46 p(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan)

va thoi gian ¢ tinh theo don vi phut.
a) Ching minh p(f) 13 mot ham s6 tudn hoan.

b) Huyét ap cao nhét va huyét ap thap nhat 1an luot duoc goi 1a huyét ap tAm thu va huyét ap tam
truong. Tim chi sb huyét 4p ctia nguoi d6, biét rang chi s6 huyét ap duoc viét 13 huyét ap tAm
thu/huyét 4p tam truong.

Loi giai
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a) Ham s6 p(f) c6 tip xac dinh 13 R. Véi moi teR, ta cb ti% eR va
p(t+%j =120+15co0s(1507z¢ +277) =120 +15cos 1507t = p(t).

Do d6 p(¢) 1a mot ham sd tuan hoan.

b) Vi =1<c0s1507z7 <1 véimoi € R nén 105< p(r) <135 voimoi teR.

Vay chi s6 huyét ap ctia ngudi d6 1a 135/105.

A A A, 2:R A A \ \ T re ; M \
Cau 89: Mot chat diém dao dong di€u hoa theo phuong trinh s =3sin (Etj voi s tinh bang cm va ¢
tinh bang gidy. Dua vao d thi ctia ham sé sin, hdy xac dinh & cac thoi diém ¢ nao trong 4 gidy
3 3
dauthi s <——.
2
Loi giai

Trong 4 gidy dau, tacoé 0<¢<4, suyra 03%t£27r.

bat x = %t , khi d6 x €[0;27]. D6 thi ctia ham sb y =sinx trén doan [0;27] nhu sau:

Dua vao dd thi trén doan [0;27], ta co:

. . 1 11
sS—E khi 3smx£—é hay sinx <——, suy ra w2
2 2 2 6 6

Do d6 ZStSE.
3 3

Céau 90: Mot dao dong diéu hoa c6 phuong trinh li d6 dao dong 1a: x = A cos(wt + @), trong d6 ¢ 1a thoi

gian tinh bang gidy, 4 1a bién d6 dao dong va x 1a li d6 dao dong déu duoc tinh bang centimét,

2
@>0. Khi d6, chu ki T cua dao dong la T :—7[. Xéc dinh gid tri cua li do khi

w

r T 3T N S T A A A T A
t=0,t :Z’t :E’t :T’t =T va v€ do thi biéu dien li d0 ctia dao dong di¢u hoa trén doan
[0;27'] trong trudong hop:
a) A=3cm,p=0;
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b) 4 =3cm,(o=—£;

2
c) A=3cm,(p:£.

2
Loi gii
) , 2z

a)Khi A=3cm,p=0,tacd: x=3cos(wt)= 3cos(7tj .

Ta c6 bang xac dinh gié tri li d6 tai mot s6 thoi diém va db thi can vé & Hinh 9:

2 A I A T I
4 2 4
X 3 0 -3 |0 3

Hinh 9

b) Khi A:3cm,¢)=—£, ta co: x=3cos(wt—£)=3cos(2—”t—£).
2 2 T 2

Ta c6 bang xéc dinh gia tri i d6 tai mot sb thoi diém va do thi can vé ¢ Hinh 10:

t 0 T T r T
4 2 | 4
X 0 3 0 -3 0
XA

Ta c6 bang xac dinh gia tri li d6 tai mot s6 thoi diém va db thi can vé ¢ Hinh 11:
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Cau 91:

Cau 92:

t 0 T T ar | r1

4 | 2 4
x |0 3 |0 3 0
XA
3._
0
_3--

Hinh 11

Mot vong quay trd choi co ban kinh 57m , truc quay cach mat dat 57,5m, quay déu mdi vong

hét 15 phut. Khi vong quay quay déu, khoang cach A(m) tir mot cabin gén tai diém A4 cia vong
r /4 . . 2 . N .
quay dén mat dat dugc tinh bdi cong thie: A(¢) =57 sin (%t - %) +57,5 véi t 1a thoi gian quay

clia vong quay tinh bang phut (¢ >0) (Hinh 12).

Hinh 12
a) Tinh chu ki ctia ham s A(¢) ?
b) Khi # =0 (phut) thi khoang cach tir cabin dén mat dat bang bao nhiéu?

¢) Khi quay mot vong 1an thir nhét tinh tir thoi diém ¢ = 0 (phut), tai thoi diém nao ctia ¢ thi cabin
& vi tri cao nhat? O vi tri dat dugc chiéu cao 1a 86m ?

Loi giai
a) Vi vong quay tro choi quay mdi vong hét 15 phut nén chu ki ctia ham sb /4(¢) bang 15 phut.
b) Khi t =0 thi h=57 sin(—%} +57,5=0,5(m). Vay khi do khoang céch tur cabin dén mat dat

bang 0,5m.

¢) Khi quay mot vong, cabin & vi tri cao nhat khi sin (%t — %) =1 hay t=7,5 (phut); cabin dat
dugc chiéu cao 12 86m 1an dau tién khi 7 =5 (phat).

Mot qua dan phao duoc ban ra khoi nong phao véi van te ban dau c6 do 16n v, khong dbi. Tim
goc ban a dé qua dan phao bay xa nhit, bé qua sirc can ciia khong khi va coi qua dan phao dugc
ban ra tir mat dat.
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Cau 93:

Chon hé truc toa do cé géc toa do dat tai vi tri khau phao, truc Ox theo hudng khau phao nhu
hinh bén. Khi d6, theo Vat i, ta biét rang quy dao cta qua dan phéo c6 dang dudng parabol co

phuong trinh (véi g 1 gia tdc trong truong) y = 2_—g2x2 +xtan o .
2v, cos” a
-g 5 . vé sin2«a
Cho y =0 ta dugc ——=5—x" +xtana=0,suyra x=0 hodc x=——.
2v, cos” a g
2 .
Yo sin2a

Qua dan tiép dat khi x =
g

2 .3 2
vy sin2a v,

Taco x= <% d4u bang xay ra khi sin2a =1.
g

Giai phuong trinh sin 2« =1, ta duoc a:£+k7z,keZ.Do OSaS% nén a:% hay a =45°

Vay qua dan phdo s& bay xa nhét khi goc bin bing 45°.

Khi Mit Tring quay quanh Trai Dat, mat ddi dién voi Trai Dat thuong chi duge Mit Troi chiéu
sang mot phan. Cac pha ctia Mt Trang mo ta mac do phan bé mit ciia nd duge Mit Troi chiéu
sang. Khi goc gitra Mt Troi, Trai Dat va Mat Trang 1a a(0° <a< 360°) thi ti 16 F cua phan
Mit Tring duogc chiéu sang cho boi cong thire

1
F=—({1-cosa).
2( )
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_______ _Mat Trang
' L Mat Troi
A ; .

'\ Trai Dat /
\ it

(Theo trang usno.navy.mil).
Xéc dinh goc a tuong ung véi cac pha sau cua Mét Trang:
a) F'=0 (trang moi);
b) F =0,25 (tring ludi liém);
¢) F =0,5 (tring ban nguyét ddu thang hodc tring ban nguyét cubi thang);
d) F =1 (trang tron).
Loi giai

a) Voi F'=0,taco %(l—cosa):0<:>cosa:1<:>a:k27z,keZ.

b) V6i F =0,25,tacod %(l—cosa):0,25<:>cosa=
<:>cosa=cos£<:>a:%+k27r hodc az—%+k27r(keZ)
c) Véi F=0,5,taco %(l—cosa)=0.5<:>cosa:0<:>a=%+k7z(keZ).

d) Voi F=1,taco %(l—cosa)=1<:>cosa=—l<:>a=7r+k27r,keZ.

Céau 94: Mot qua dan phio dugc bin ra khoi nong phao voi van tée ban dau v, =500m /s hop voi phuong
ngang mot goc « . Trong Vat li, ta biét ring, néu bo qua sirc can cua khong khi va coi qua dan
-8

—=_—x’+xtana
2v,cos” a

duogc ban ra tir mat dat thi quy dao ciia qua dan tuan theo phuong trinh y =

,0d0 2=9,8m/s” 1a gia toc trong trudng.
a) Tinh theo gbc ban @ tam xa ma qua dan dat téi (ttrc 1a khoang cach tir vi tri ban dén diém qua
dan cham dat).

b) Tim goc ban a dé qua dan trang myc tiéu cach vi ti dat khau phao 22000 .
¢) Tim goc bin o dé qua dan dat dg cao lon nht.

Loi giai
Vi v, =500m/s,g =9,8m/s” nén ta co6 phuong trinh quy dao cua qua dan la

—49
2500000 cos’ «

-9.8

= > > X’ +xtana
2x500° cos” a

y x> +xtana hay y =
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-49
2500000 cos” a

a) Qua dan cham dat khi y =0, khi d6 y = x’ +xtana

-49
<:>x( 5 x+tana)=0
2500000cos” &

2500000 cos” a x tan o
49
2500000 cos a sin
49
1250000sin 2
49

<x=0 v x=

<Sx=0 v x=

=Sx=0v x=

Loai x = 0 (dan phao chua dugc bén).

Vay tim xa ma qua dan dat téi 1a x = 1250032s1n 2 (m).

b) bé qua dan trang muc ti€u cach vi tri dat khéu phdo 22000m thi x =22000m .

o 122200008022 _ 57000 = sin 20 = 2>

Khi &
625

9

Goi ﬁe{—fﬁ} 1a goc thoa man ﬁ:%. Khi d6 ta cé: sin 2a =sin B
S 2a=LF+k2x hoac 2a=n—f+k2xn(k €Z)

B

o a=2+kr hoic :%—§+k7r(keZ)

¢) Ham s6 y= —49 5 x? +xtan e 1a mot ham s bac hai co dd thi 1a mot parabol co toa
2500000co0s” &
do dinh /(x,;y,) 1a
b tan o 1250000 cos & sin &
.X[ == =
2 5, M 49
250000 cos” «
-49 1250000 cossina )’ 1250000 cos & sin &
J’1:f(x1)= 7 + tan @
2500000 co0s” o 49 49
M. 1250000 cos a sin
=
Hay 49 »
~625000sin” o
Y1 49
)
Do d6, d6 cao 16n nhit ciia qua dan la y_ = %

_ 625000sin’ < 625000

- dau "=" xdy ra khi sin’a =1 hay a =90".
49 49

Taco y

Page 56
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

Cau 95:

Cau 96:

Nhu vy goc ban o =90 thi qua dan dat d6 cao 16n nhét.

Gia stir mot vat dao dong diéu hoa xung quanh vi tri can bang theo phuong trinh

x=2cos(51—£j
6

O day, thoi gian ¢ tinh bang gidy va quing dudng x tinh bang centimét. Hay cho biét trong
khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri cin bang bao nhiéu lan?

Loi giai

Vi tri cAn bang cua vat dao dong diéu hoa 1a vi tri vat dimg yén, khi d6 x =0, ta co

2cos(5t—£j20<:>cos(5t—£j:0
6 6

<:>51—£=£+k,keZc>t=2—ﬁ+k£,keZ
6 2 15 5

Trong khoang thoi gian tir 0 dén 6 gidy, tirc 1a 0<7<6 hay

0<2Z jFcpes 2ap 20227
15 5 3

kY4
Vi keZ nén k € {0;1;2;3;4;5;6;7;8}.
Vay trong khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang 9 lan.
Trong hinh bén, khi ban dap xe dap quay, bong M cua dau truc quay dao dong trén mit dat
quanh diém O theo phuong trinh s =17 cos 5zt v6i s(cm) 1a toa d6 cia diém M trén truc Ox

va ¢ (gidy) 1a thoi gian ban dap quay. Lam cach nao dé xac dinh duoc cac thoi diém ma tai do
d6 dai bong OM bang 10cm ?

| & -
0 r__?“‘ M x(cm)
bong

Loi giai
Do dai bong OM bang 10em khi s =10 hodc s=-10.
Khi s =10. Taco: 17cos5xt =10
Khi s =10. Taco: 17cos5zt =-10

T d6, ta c6 thé xac dinh duge cac thoi diém ¢
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Cau 97:

Cau 98:

| CHUONG |

HAM SO LUQNG GIAC
VA PHUONG TRINH LUQONG GIAC

Phuong trinh chuyén dong ctia bong dau truc ban dap 13 x =17 cos Szt(cm) véi ¢ duoc do bang
gidy. Xac dinh cac thoi diém ¢ ma tai d6 do dai bong | x| vira bang 10cm . Lam tron két qua dén
hang phan mudi.
Loi giai

Taco |x|=10

<|17cos5xt =10

< 17cosdnt =10 v17cosSxt =-10

el7cos5xt=10

S 5nt=0,94+k2rn,keZ v Sxt=-0,94+ k27, k€ Z

< t=0,06+0,4k,keZ v t=-0,06+0,4k,k € Z

el7cosSxt=-10

SSnt=22+k2rn,keZ v Sxt=-2,2+k2r,k € Z

<t=0,14+0,4k,keZ v t=-0,14+0,4k, k€ Z

Trong Hinh 9, khi duogc kéo ra khéi vi tri cAn bang & diém O va budng tay, luc dan hoi cta 10 xo
khién vat 4 gin & dau cia 1o xo dao dong quanh O. Toa dd s(cm) cua A trén truc Ox vao thoi

diém ¢ (gidy) sau khi budng tay duoc xac dinh bdi cong thirc s = IOsin(IOt +%j . Vao cac thoi

didm nao thi s =53 cm ?

A

R

H00080 > ¢

5 0
Hinh 9

=

(Theo https://ww.britannica.com/science/simple-harmonic-motion)

Loi giai
Khi: s =-53 thi IOSin(IOt +%) =53

-

< sin 10t+£ =—
2 2

106+ =ik kel v 10t+%:ﬂ—%+k27r,kez

<:>t=_—1 lk,kEZVt=L+lk,k€Z
12 5 12 5
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Céau 99: Trong Hinh 10, ngon dén trén hai ding H cach bd bién yy mot khoang HO =1km . Pén xoay
nguoc chiéu kim dong ho véi tée do %md /s va chiéu hai ludng anh sang vé hai phia d6i dién

nhau. Khi dén xoay, diém M ma ludng anh sang cua hai ding roi vao bd bién chuyén dong doc
theo bo.

H
:._3(}_-_50
1 km

1 km

N

3" | bd bién

Hinh 10
(Theo https://www.mnhs.org/splitrock/learn/technology)
a) Ban dau ludng sang trung v6i duong thing HO . Viét ham s biéu thi toa do ¥, cua diém M
trén truc Oy theo thoi gian ¢.
b) Ngoi nha N nam trén bd bién véi toa 46 y, = —1(km). Xac dinh cac thoi diém ¢ ma dén hai
dang chiéu vao ngdi nha.

Loi gidi

T
a) Y, = tanﬁt

b) Khi y, =1 tacé tan"t=—1 2t = sk kel o t=2110k ke
10 10 4 2

Céu 100: Mot vé tinh nhan tao bay quanh Trai Dét theo mot quy dao 1a duong elip (Hinh 33). Do cao
h(km) cta vé tinh so véi bé mat Trai Pat duoc xac dinh bai cong thie h=550+450 cos%t

(Ngudn: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2021), trong d6 ¢ 1a thoi gian tinh
bang phut ké tir [uc vé tinh bay vao quy dao. Tai thoi diém ¢ bang bao nhiéu thi vé tinh cach mat

dat 1000 km; 250 km;100 km 2

Vé tinh

Hinh 33

Loi giai

Page 2
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

- Pé vé tinh cach mat dat 1000 km thi 550+ 450 cos%t =1000

= 45000511‘ =450 & cosit =1
50 50

o Zit=k2n(keZ,t>0)
50

o=k 22 100k (k € Z)
V4

Vay tai cac thoi diém ¢ =100k (voi keZ,t>0) (phut) ké tir lac vé tinh bay vao quy dao thi v¢
tinh cach mat dat 1000 km .

- Pé vé tinh cach mit dit 250 km thi 550+ 450 cos%t =250

 450c0s 1 = —300 <> cos ot =2
50 50 3
T tx234k27
RN (keZ,t>0)
L tn=23+k27
50

(Dung méy tinh cam tay (chuyén vé ché d¢ "radian") bam lién tiép EEE ta

duoc két qua gan dang 1a 2,3)

z£+100k

7?15 (k € Z,t > 0)
t ~——=+100k
T

t

. 11 .
Vay tai cac thoi diém ¢ = i—S +100k (vé6i k € Z,t > 0) (phut) ké tir lac vé tinh bay vao quy dao
b1

thi vé tinh cach mat dat 250 km .

- Pé vé tinh cach mit dt 100 km thi 550+ 450 cos%t ~100

& 450c0s 2=t = —450
50

T
< cos—t=-1
50

@%t=ﬁ+k2ﬂ(keZ,t20).
& t=50+100k (k € Z}

Vay tai cac thoi diém ¢ =50+100k (v6i k € Z,t >0) (phit) ké tir liic vé tinh bay vao quy dao
thi vé tinh cdch mat dat 100 km .
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Cau 101:

Cau 102:

Trén thyc t€, c6 nhiéu bai todn dan dén viéc gidi mot trong cac phuong trinh c6 dang:
sinx =m,cosx =m,tanx =m,cotx =m, trong d6 x la an s0, m 1a sO thuc cho trudc. Cac

phuong trinh d6 1a cac phuong trinh lugng gidc co ban.

A A 1s 1a A X A in "
Mot cay cau co dang cung AB cia do thi hamso y=4,2- cosg va dugc mo ta trong hé truc toa

do voi don vi truc 1a mét nhu & Hinh 38.
VA

A= | o= B
. 1 o 4
Hinh 38

=y

Mot sa lan chd khoi hang hoa duoc xép thanh hinh hdp chit nhat voi do cao 3m so v6i muc nudce
song sao cho sa lan c¢6 thé di qua dugc gdm cau. Chimg minh rang chiéu rong cua khdi hang hoa
d6 phai nho hon 12,5 m.

Loi giai

V6i moi diém M nam trén mat cau, khodng cach tr diem M dén mat nude tuong Gng voi gia
tri tung do y cuadiem M .

Xét phuong trinh: 4,2-cos£:3<:>cos£=§. Do xe[-4r;4r] nén iE —E;£ )
8 8 7 8 2 2
5
Khi d6, ta co: cos§=7<:>§zi0,775,suyra §<O,78<:>|x|< 6,24 .

Do sa lan c6 thé di qua dwoc gidm cAu nén chiéu rong cua khéi hang hoa 1a:
2|x| <12,48 <12,5(m) .
Sb gid c6 anh sang mat troi ctia mot thanh phd 4 & vi dd 40° Béc trong ngdy thtr ¢ cia mot nim
khong nhuan dugc cho boi ham s d(¢) = 3sin [é(r —80)} +12 voi teZ va 0<t<365.
(Nguén: Dai s6 va Giai tich 11 Néng cao, NXBGD Viét Nam, 2020)
a) Thanh phd A c6 ding 12 gid c¢6 anh sang mat troi vao ngdy nio trong nim?
b) Vao ngay nio trong ndm thi thanh phé 4 c6 dung 9 gio 6 anh sang mat troi?
¢) Vo ngay nao trong nam thi thanh phd 4 c6 dung 15 gid c¢6 anh sang mit troi?

Loi giai

a) Pé thanh phd 4 c6 dang 12 gio co anh sang mat troi thi:
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. T
3sin| — (1 —80) |+12=12
182
& sin| Z—(t-80) |=0
182

T
& ——(t-80)=kn(keZ
g (80 =kr(keZ)

& 1-80=182k(k € Z)
&1 =80+182k(k € Z).

Do teZ va 0<¢ <365 nén ta co:

keZ keZ
=
0<80+182k <365 —-80 <182k <285

keZ

Rt <k ef0;1
A0 g 2 kel
91 182

V61 k=0 thi r=80+182.0=80;
Véi k=1 thi r=80+182-1=262

Vay thanh phd 4 c6 ding 12 gid c6 anh sang mit trdi vao ngay thir 80 va ngay thir 262 trong
nam.

b) Bé thanh phd A c6 ding 9 gid ¢ anh sang mit troi thi:
(7
3sin| — (¢t —-80) [+12=9
182
& sin| 2 (t—-80) | =1
182

T T
©——(-80)=—=+k2r(keZ
o (80 =-ZHk2r(keZ)

< t—80=-91+364k (k € Z)
o t=-114364k (k€ Z)

Do teZ va 0<¢ <365 néntaco:

keZ kel
b=
0<—-11+364k <365 11<364k <376

keZ
<911 <94<:>k=1
364 91

V6i k=1 thi t=-11+364.1=353.
Vay thanh phd A c6 ding 9 gid ¢6 anh sang mit troi vao ngay thir 353 trong nam.

¢) Bé thanh phd 4 c6 dung 15 gid c¢6 anh sang mit troi thi:

Page 5
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC
. T
3sin| — (1 —80) |+12=15
182
o sin| 2 (¢-80) | =1
182

T Vs
= —(-80)=—+k2n(keZ
182( ) 5 ( )

& t—-80=91+364k (k € Z)
& t=171+364k (k € Z)

Do teZ va 0<¢ <365 nén ta co:

keZ keZ
=
0<171+364k <365 —171< 364k <194

kel
= = k=0
I 97
364 182

Vo6i k=0 thi r=171+364.0=171.
Vay thanh phé 4 c6 dung 15 gio c6 anh sang mit troi vao ngay thir 171 trong nam.

Céu 103: Hoi Lim (tinh Bic Ninh) duoc t6 chtrc vao mua xuan thudng cé trd choi danh du. Khi ngudi choi
du nhun déu, cay du s& dua ngudi choi du dao dong quanh vi tri can bang (Hinh 39). Nghién ctru
tro choi nay, ngudi ta thdy khoang cach A(m) tir vi tri nguoi choi du dén vi tri can bang duoc

biéu dién qua thoi gian ¢ (s) (véi ¢>0) bdi hé thuc 7 =|d | voi d =3cos {% (2¢ —1)} , trong do

ta quy udc d >0 khi vi tri can bang ¢ phia sau lung nguoi choi du va d <0 trong trudng hop
nguoc lai (Nguén: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2020). Vao thoi gian ¢
nao thi khoang cach 4 1a 3m;0m?

Vi tri can bing

Hinh 39

Loi giai

« Bé khoang cach A(m) tir vi tri ngudi choi du dén vi tri cAn bang 1a 3 m thi:

Page 6
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

Cau 104:

3cos [%(21‘ — 1)}‘ =3

Vs
3cos[£(2t—1)]=3 008{3(21—1)}:1
& 3 o
3c0s[5 (2] =3 cos[%(%—l)}:—l
[z
S -h=kox N
< <~ 2t—1=3+6k
%(2t—1)=7r+k27z -
_2t=6k+1 t—3k+l
P T 2(keZ)
_t_ * t=3k+2
Do t >0,k €Z nén k €{0;1;2;...}
relt 1B, 1 .7 13
Khi d@é 2’2727 eted—;2;—:5—:8;...¢.
2 2 2
t€{2;5;8;...}

13

Vay te l;2;1;5;—
27727772

;85 ) (giay) thi khoang cach h1a 3m.

« Dé khoang cach h(m) tir vi tri nguoi choi du dén vi tri can bang 1a 0m thi:

3cos[%(2t—l)}‘ 0o 3co{§(2t—l)} -0
@co{ﬁ(zt—l)}:0©£(2z—1)=1+kn
3 3 2
o Z@-D=Fikre2-1=>13%k
3 2 2

<:>2t=§+3k<:>t=§+§k.
4 2

Do t20,keZ nén ke{0;1;2;...} ,khido ¢ e é;E;E;... .
4 4 4
Vay te{%;%;%;..} (gidy) thi khoang cach 4 1a Om .

Hing ngay, muc nudc cua mot con kénh 1én xuong theo thuy triéu. Do sau A(m) cua myc nude

trong kénh tinh theo thoi gian ¢ (gid) trong mdt ngdy (0<t<24) cho bsi céng thuc
h=3cos (%t + lj +12 (Ngudn: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2021). Tim

t dé do sau cua muc nudc la:
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a) 15m;
b) 9m;
¢) 10,5m.
Loi gii

a) Dbé d6 sau cua muc nude 1a 15m thi:
7t Tt
h=3cos| —+1 |[+12=15<cos| —+1 |=1
6 6
7t 6
<:>Z+1:k27z(keZ)<:>t:——+12k(keZ)
V4

Do O£t<24nén0£—£+12k<24
V4

<::>££12k<24+£<:;>L£k<2+L
V4 V4 2 2

Ma k € Z nén k € {1;2}.

Véi k=1 thi t=—2112.1~10,09 (gio):
T

Voi k=2 thi t=—2 412222200 (i),
VA

Vay lac 10,09 gio va 22,09 gid thi myuc nude ¢6 do sau la 15 m.

b) Pé d6 sau ctia muc nude 1a 9m thi:
7t 7t
h=3cos(—+1 +12=9<:>cos(—+1 =-1
6 6
mt 6
<:>?+1:7r+k27r(keZ)<:>t=6——+l2k(keZ)
V4
Do 0<7<24 nén OS6—£+12k<24

T

<:>—6+££12k<18+£

w T
<:>_1+L£k<§+L
2 2rx 2 2r

Ma k eZ nén k € {0;1}.

Véi k=0 thi t= 6—é+12.0 ~ 4,09 (gio);
Vs
. . 6 "
V6i k=1thi t=6-—+12.1216,09 (gi0).
Vs
Vay luc 4,09 gio va 16,09 gio thi myc nudce cd do sau la 9 m.

¢) Bé do sau ctia muc nudc la 10,5 m thi:
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Cau 105:

h :3cos(%t+lj+l2:10,5

wt ) 1
& cos| —+1 |=——
&)

ﬂ—t+1:2—ﬂ+k2ﬂ

o |6 32 (keZ)
ﬂ—t+1:——7[+k27r
L 6 3

r=4-S 0k
=N ”6 (keZ)
t=—-4-—+12k(2)

T

-Do 0<¢<24 nén (1) taco: 0S4—£+12k<24
/4

<:>—4+££12k<20+E
i T

<:>—1+Lsk<§+L
3 2x 3 2«

Ma k eZ nén k € {0;1}.

Vi k=0 thi £ =4-2412.0~2,09 (giv):
T

Vi k=1 thi t=4-24+12.1~14,0 (gi0).
T

-Do 0<¢<24 nén tr (2) ta co: O£—4—£+12k<24

Vs
<:>4+2312k<28+£<:>1+L£/’c<1+L
T T 3 2rx 3 2«

Ma keZ nén k e{l;2}.

Voi k=1 thi 1 =—4-2412.126,09 (gio):
T

Voi k=2 thi t=—4-21122~18,09 (gio).
T

Vay lac 2,09 gio, 6,09 gio, 14,09 gio va 18,09 gio thi muc nudce c6 do sau la 10,5 m.

A A 1t 1 £ X A a A
Mot cay cau c6 dang cung OA cua d6 thi ham s6 y =4,8- Sll’lg va dugc mo ta trong h¢ truc toa

do voi don vi truc 1a mét nhu & Hinh 40.

Swu tdm va bién soan
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¥

0‘ A X

Hinh 40
a) Gia su chiéu rong cua con song la d¢ dai doan thang OA4 . Tim chi€u rdng do6 (lam tron két qua
dén hang phan muoi).

b) Mot sa lan ché khéi hang hoa dugc xép thanh hinh hdp chir nhat v6i d6 cao 3,6m so voi muc

nudc song sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu rong ctia khbi hang
hoa do6 phai nhé hon 13,1 m .

(Ngudn: https://shutterstock.com)

¢) Mot sa lan khéc ciing chd khéi hang hoa duoc xép thanh hinh hdp chir nhat voi chiéu rong cua
khéi hang hoa d6 1a 9m sao cho sa lan c6 thé di qua dugc gdm cau. Chimg minh rang chiéu cao
ctia khéi hang hoa d6 phai nho hon 4,3m.

Loi giai

a) Hai vitri O va A4 1a hai vi tri chan cAu, tai hai vi tri nay taco: y=0

@4,8.sing=o@sing=0@§=lm(ke2)@x=9kn(keZ)

Quan sat do thi ta théy, dd thi ham s6 y = 4,8~sing cat truc hoanh tai diém O va 4 lién tiép
nhau véi x>0.

Xét k=0,taco x,=0;

Xét k=1,tacd x,=9r7.

Ma x, =0 nén day la hoanh d¢ cua O, do d6 x, =97 la hoanh d¢ cua diém 4.

Khidéo O4=97~28,3.

Vay chiéu rong ciia con séng xap xi 28,3 m.

b) Do sa lan ¢6 do cao 3,6 m so v&i muc nude song nén khi sa lan di qua gam cau thi ung voi
y=3,6.
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~ 0,848+ k2

O | =

<:>4,8.sing:3,6 @singz— &
~7—0,848+ k27w

O | =

x~7,632+18kx
(keZ)

=
x~97—-7,632+18krx

Xét k=0, tacd x, ~7,632;x, ~20,642.

R . X , croge \ \ A A A o~ 2A FE X . X
Ta bicu dien cac gia tri x vura tim dugc trén hé truc toa do v€ do6 thi ham s6 y =4,8- sm§ nhu

sau:
. X
v=4,8.51n—
' 9
11 V=30
3,6 . !
I |
I I
| B' I I | 'C I
OI 76323 ' om 20,642 or A

Khi do6 dé sa lan c6 thé di qua dugc gam cau thi khoi hang héa c6 d6 cao 3,6 m phai co chiéu

rong nhé hon d¢ dai doan th::ing BC trén hinh v¢.

Ma BC ~20,642-7,632=13,01(m) <13,1(m).

Vay chiéu rong cua khdi hang hoa d6 phai nhé hon 13,1m.

¢) Gia sir sa lan cho khéi hang dugc mé ta boi hinh chir nhat MNPQ
vA

Khi d6 QP =9;04=28,3 va 00 = PA.
Ma 0Q + QP+ PA=04= 00+9+00 ~28,3= 00 ~ 9,65

. 9,65

Khidé v, :4,8-sin%”:4,8-sin%z4,8-sm ~4,22(m) <4,3(m).

Vay dé sa lan c6 thé di qua dwoc gam cau thi chiéu cao cta khdi hang hoa d6 phai nho hon 4,3

m.
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Céu 106: Cho van téc v(cm/s) cta mot con lic don theo thoi gian ¢ (gidy) dugce cho bai cong thirc

v:—3sin(l,5t+%j.

(Theo https://www.britannica.com/science/simple-harmonic-motion)
Xéc dinh cdc thoi diém ¢ ma tai do:
a) Van tdc con lac dat gia tri 16n nhat;
b) Van tdc con lic bf?mg ,S5cm/s .
Loi giai

a) Van tdc con lac dat gia tri 1on nhét khi sin (I,St +%) =-1

L5t 5= s ponkelet= M ke
3 2 9 3

b) Khi v=1,5 Ta co:

sin 1,51+£ =_—1
3 2

@1,5”%:%"%27{,1{62 v 1,5t+%:%+k2ﬂ,kez

et ey = ke
9 ' 3 33

Cau 107: Huyét ap 1a ap luc can thiét tac dong 1én thanh ciia dong mach dé dua méau tir tim dén nuoi dudng
cac mo trong co thé. Huyét ap dugc tao ra do luc co bép cia co tim va sirc can cia thanh dong
mach. M&i 1an tim dap, huyét 4p clia chung ta ting rdi giam gitta cic nhip. Huyét 4p t6i da va
huyét ap t6i thiéu dugc goi twong tmg 13 huyét ap tdm thu va tdm truong. Chi sé huyét ap cta
chung ta dugc viét 1a huyét 4p tAm thu/huyét ap tdm trwong. Chi s6 huyét ap 120/80 1a binh
thuong. Gia st huyét 4p cia mot ngudi nao d6 dwoc moé hinh hod bdi ham s
p(t)=115+25sin(160x¢),
trong 46 p(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
phut.

a) Tim chu ki ciia ham s§ p(?).

b) Tim s nhip tim mdi phut.

¢) Tim chi sb huyét 4p. So sanh huyét 4p ciia ngudi ndy voi huyét ap binh thuong.
Loi giai

a) Chu ki cia ham sé p(¢)1a T 2 L
160z 80

N 1
b) Thoi gian gitra hai lan timdép 1a 7' = 20 (phut)
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Cau 108:

. x 1
S6 nhip tim moi phut 1a 1 :% =80 nhip.

¢) Taco: —1<sin(1607¢) <1 véi moi r e R
< —25<25sin(1607¢) <25 véimoi t e R
& 115+(-25) < 115+25sin(1607¢) <115+ 25 véimoi £ e R

< 90< p(r) <140 véimoi t e R

. . . 140 . ; . s
Do do, chi s6 huyét ap cua nguoi nay la %Vé chi s0 huyét &p ctia ngudi ndy cao hon mirc binh
thuong.

Khi mét tia sang truyén tir khong khi vao mit nudc thi mot phan tia sang bi phan xa trén bé mat,
ph?m con lai bi khuc xa nhu trong Hinh.

S S
R
o 1AL LA A o Ll A L1 (. SIni
Goc téi 1 lién hé véi goe khuce xa » boi Pinh luat khuc xa anh sing —— = —=.
sinr  n
1

O day, n, va n, tuong ung la chiét suat ciia moi truong 1 (khong khi) va méi trudng 2 (nude).
Cho biét goc t6i i =50°, hdy tinh goc khic xa, biét rang chiét suit ctia khong khi bang 1 con
chiét suit cua nude 1a 1,33.

Loi giai

.. .. o . sini n
Theo bairata co: i =50 ,nl =1,n2 =1,33, thay vao —l =2 ta duoc:
sinr  n,

sin30 133 prxp - sinr - 0)
sinr 1
. sin 50
=sinr =
1.33

< sinr = 0,57597 (Thoa man)

& sinrr sin(35°10' )

& r=3510 +4k360° v r~180" —3510 + k360" (k € Z)
< r=3510 +k360° v r~14450 + k360 (k € Z)

Ma 0 <r<90 nénr=~3510.
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Cau 109:

Vay goc khuc xa #3510 .

Mot chiéc gu(‘A)ng nudce c¢o6 dang hinh tron ban kinh 2,5 m; truc ciia n6 dat cach mat nudc 2m
(hinh bén). Khi guong quay déu, khoang cach A (mét) tinh tir mot chiéc gau gan tai diém A4 trén

R . ) 1
guong dén mat nudc la 7= y| trong d6 y =2+2,5sin Zﬂ(x—zj

v6i x 1a thoi gian quay ctia gudng (x > 0), tinh bang phit; ta quy udc rang y > 0 khi giu & trén

mat nude va y <0 khi gau ¢ dudi mat nudce.

Mo phdéng gudng nudc

a) Khi nao chiéc gau 6 vi tri cao nhat? Thap nhat?
b) Chiéc gau cach mat nude 2 mét 1an dau tién khi nao?

Loi giai

a) VilSsinZn(x—ijSl nén —2,5£2,5sin27r(x—%j£2,5 va do do ta co
—O,5=2—2,532+2,55in27z(x—ij£2+2,5=4,5Vxe]R.

Ao ey J4 o . 1 1 T 1
Suy ra, gau ¢ vi tri cao nhat khi sin27z x—Z =127 x—z :E+k27r<:>x:§+k(keZ).

5 . e s iR 35 ,
Vay gau ¢ vi tri cao nhat tai cac thoi diém g phut.

N | =

Tuong tw, giu & vi tri thap nhat khi
. 1 1 V4
sin2z| x—— |=-1< 27| x—— |=——+k2r < x=k(k € 7).
4 4 2
Viy gau & vi tri thdp nhét tai cac thoi diém 0,1,2,3,... phit.
b) Gau cach mat nude 2m khi 2+2,5sin 27r(x—%j =2

& sin 2w x—l =027 x—l =k7r<:>x=l+k(keZ).
4 4 4 2

< A A r = 7 A A LN . o3 A 1 ,
Vay chiéc gau cdch mdt nudc 2m lan dau tién tai thoi diém x = 2 phut.
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Cau 110:

Cau 111:

S6 gior ¢6 anh sang mat trdi cia mot thanh phd 4 trong ngay thir ¢ (& ddy ¢ 1a sb ngay tinh tir
ngidy 1 thang giéng) ctia mdt nim khong nhuin dugc md hinh hoa boi ham sb

L(t)= 12+2,83sin(32?ﬁ5(t—80)] ,teZ va0<t<365.

a) Vao ngdy nao trong ndm thi thanh phé 4 co it gid 4nh sang mat troi nhat?

b) Vao ngay nao trong ndm thi thanh phd 4 c6 nhiéu gio 4nh sing mat troi nhat?
¢) Vao ngay nao trong nam thi thanh phé 4 c¢6 khoang 10 gid anh sang mat troi?

Loi giai

Vi —1 <sin| 22 (t-80) | <1 nén —2.83 < 2.83sin| 2% (r—80) | <2.83. do do
365 365

9,17=12-2,83< 12+2,83sin(%(f—80)j <12+2,83=14,83Vt e R.
a) Ngay thanh phd 4 c6 it gid 4nh sang mat troi nhat Gmg véi

sin| 25 (1-80) | = -1 X (1-80) =~ v k2r = 1 =— P 1 365k (k < Z).
365 365 2 4

45
Vi 0<¢<365 nén k=1,suyrat= _T+365 =353,75. Nhu vay, vao ngay thu 353 cua nam,
ttrc 1a khoang ngay 20 thang 12 thi thanh phd 4 s& c6 it gio anh sang mat troi nhat.

b) Ngay thanh phd 4 c6 nhiéu gid anh sang mat troi nhat ing véi
sin| 22 (1-80) |21 2 (1-80) = Et k27 5 1 = 171,25+ 365k(k < Z).
365 365 2

Vi 0<t<365 nén k=0,suyra t=171,25. Nhu vy, vao ngay thi 171 ctia nam, trc 1a khoang
ngay 20 thang 6 thi thanh phd A s& c6 nhiéu gid anh sing mat troi nhat.

¢) Thanh phd 4 c6 khoang 10 gid anh sang mit trdi trong ngay néu

27
—(t—80)~=-0,78+ k27
_200 | 365

12+2,83sin[2—ﬂ(t—80)} 10 sin{z—ﬂ(t—SO)} -
365 365 283

27 (1-80)~3,93+k2x
365

t ~ 34,69 + 365k
Tur do ta dugc (keZ). Vi 0<t<365 nén k=0 suy ra t=34,69 hoac
t ~308,30+365k

t =308,30. Nhu vay, vao khoang ngay thtr 34 cua nam, tirc 1a ngay 3 thang 2 va ngay thir 308

ctia nam, tirc 12 ngay 4 thang 11 thanh phd 4 s& ¢ 10 gid anh sang mat troi.

Huyét ap 1a ap luc can thiét tic dong 1én thanh cta dong mach dé dwa méau tir tim dén nudi dudng
cac mo trong co thé. Huyét ap dugce tao ra do luc co bop ciia co tim va sirc can ctia thanh dong
mach. Mdi lan tim déap, huyét 4p cta chung ta ting rdi giam giita cac nhip. Huyét ap toi da va
huyét 4p tdi thiéu goi 1a huyét ap tdm thu va tim truong, twong tng. Chi sé huyét ap cua chung
ta duoc viét 1 tam thu/tAm truong. Chi s6 huyét 4p 120/80 1a binh thudng. Gia sir mot ngudi nao
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d6 c6 nhip tim 1a 70 1an trén phat va huyét 4p cua ngudi d6 dugc mé hinh hoa bsi ham sd
P(1) =100+ 20sin (%th
& do P(t) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo gidy.
a) Trong khoang tir 0 dén 1 gidy, hdy xac dinh s 1an huyét ap 1a 100mmHyg .

b) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap 1a 120mmHg .
Loi giai

a) Huyét ap 1a 100mmHg khi

P(t)=100<:>100+20sin(7Tﬁt)=100<:> sin(%”zj=0@7T”t=kn©t=¥(k62).

XétO<t<1c>0<¥<l<:>0<k<%<:>ke{l;2} vikeZ.

Vay trong khoang tir 0 dén 1 gidy, c6 2 1an huyét ap 1a 100 mmHg.
b) Huyét ap 1a 120mmHg khi

P(t) =120<:>100+205in(7?ﬂtj=120c>sin(7Tﬂt)=1<:>7Tﬂt =§+k27r @t:%+%(k e 7).

Xét0<t<1<:>0<i+%<1<:>—l<k<£<:>k=0VikeZ.
14 7 4 12

Vay trong khoang tir 0 dén 1 gidy, ¢6 1 1an huyét ap 1a 120 mmHg.

Cau 112: Theo Dinh luat khic xa anh sang, khi mot tia sang duogc chiéu t6i mat phan céch gitta hai moi

\ A A A Lo . A SINT RN N , A
truong trong sudt khong dong chat thi ti s6 ——, vé1 i 1a goc téi va r 1a goc khuc xa, 1a mot
sinr

hing s6 phu thudc vao chiét suat cua hai moi trudong. Biét rang khi goc toi 1a 45  thi goc khic

xa bang 30". Khi goc téi1a 60 thi goc khic xa 1a bao nhiéu?

S
i
/
-
R
N’
Lam tron két qua dén hang phan tram.
Loi giai
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Cau 113:

Cau 114:

Cau 115:

sin 45 _ sin 60 nén sinr — sin 60 sin 30 :ﬁ' Suy ra r:37,76°.

Vi . o . . o
sin 30 sin r sin 45 4

Mot qua bong duge ném xién mot goc o (0° <a< 900) tir mat dat véi toe do v, (m/s). Khoang
cach theo phuong ngang tir vi tri ban ddu cua qua bong dén vi tri bong cham dit dugc tinh boi
Vs sin2a

10

a) Tinh khoang cach d khi bong dugc ném di véi tée d6 ban dau 10m /s va goc ném 1a 30° so

cong thie d =

vo1 phuong ngang.

b) Néu tdc do ban dau ctia bong 1a 10m /s thi can ném bong v6i goc bao nhiéu do dé khoang
cach d 1a Sm?

Loi giai
a) d =53 ~8,66(m);
2 .
b) d=5©%=5@10sin2a=5<:>sin2a=%

< 2a =30 hoidc 2 =150" < a =15 hodc a =75 .

Chiéu cao h(m) ctia mot cabin trén vong quay vao thoi diém ¢ gidy sau khi bat dau chuyén dong

dugc cho bdi cong thure A(¢) =30+ 20sin (%t + %) .

a) Cabin dat do cao tdi da 13 bao nhiéu?

b) Sau bao nhiéu gidy thi cabin dat d6 cao 40m lan déau tién?
Loi giai

a) 50m;

b) 12,5 gidy.

Van tdc v,(cm/s) cua con lic don thtr nhat va van toc v,(cm/s) cua con lic don thtr hai theo

thoi gian ¢ (gidy) dugc cho boi cac cong thuc:

V() =—4 cos(%+%j va v, (f) = 2sin (2t +%j Xac dinh cac thoi didm ¢ ma tai do:

a) Van tdc ctia con lic don thir nhat bang 2cm/ s ;
b) Van tdc ctia con lic don thir nhat gip hai 1an van tdc ctia con lic don thit hai.
Loi giai

a) t=5§+k3ﬂ,keN va l=%+k3ﬂ',k€N;

b) t=19—ﬁ+k3—”,keN va t=13—7[+k3—7[,keN.
16 2 32 4
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Cau 116:

Cau 117:

H6i Lim (tinh Bic Ninh) dugc t6 chirc vao mua xuan thuong co tro choi danh du. Khi nguoi choi
du nhtin déu, cay du s& dwa ngudi choi du dao dong quanh vi tri can bang (Hinh 14). Nghién ctru
tro choi nay, ngudi ta thdy khoang cach A(m) tir vi tri nguoi choi du dén vi tri can bang duoc

biéu dién qua thoi gian #(s) (v6i £>0) boi hé thie h=|d | voi d =3cos [% (2t —l)} , trong do

ta quy udc d >0 khi vi tri can bang ¢ phia sau lung nguoi choi du va d <0 trong trudng hop
nguoc lai. Vao thoi gian ¢ nao thi khoang cach 4 1a 3m;0m?

Vi tri can bang

Giai

Do —lécos[%(%—l)}ﬁl nén —3£3c0s[%(2t—1)}£3 hay —3<d <3.Do d6, 05d |<3.

Vay  h=3  khi  |d|=3 hay cos{%(%—l)}:ilasin{%(%—l)}:O

1+3k

@%(Zt—l):kﬂcn: v6i  keZ,k>=0,h=0  khi  |d|=0  hay
A T T
cos| —2t-1) |=0=—2t-1)=—+knx
[3( )} 3( )2

5+ 6k
St=

voi keZ,k>0.

Muc nudc cao nhét tai mot cang bién 1a 16m khi thuy triéu 1én cao va sau 12 gio khi thiy triéu
xudng thap thi myc nudc thap nhit 13 10m . D6 thi ¢ Hinh 15m6 ta sy thay doi chiéu cao cua
muc nudc tai cang trong vong 24 gid tinh tir lic nira dém.

Page 18
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

: —
0 12 24 ' (h)
Hinh 15
Biét chiéu cao ciia muc nudc A(m) theo thoi gian #(h)(0<t<24) dugc cho boi cong thic

Vs . X .
h=m+acos (Etj voi m,a 1a cac so thue duong cho trude.

a) Tim m,a.
b) Tim thoi diém trong ngay khi chiéu cao ctia myc nude 1a 11,5m.
Loi giai

A 5 ; A, 1 . T \ Je A, 1.3 .
a) Chicu cao cua myc nudc cao nhat 1a m+a khi cos (Etj =1 va thap nhat bang m—a khi

a=3.

T o m+a=16 m=13
cos| —t |=—1. Theo gia thiét, ta co: =
12 m—a=10

b) Tu cau a ta c6 cong thirc: A=13+3cos (%tj Do chiéu cao cua muc nude 1a 11,5m nén

13+3cos zt =11,5 < cos lt :_l
12 12

2
/4 2
12t 3 th2x t =8+24k
= (keZ)s (keZ).
/4 2 t =-8+24k
—t=——+k2x
12 3

Ung v6i hai thoi diém trong ngay ta c6 7 =8 (h) va 1 =16 (h).

Céu 118: Mot chat diém chuyén dong déu theo chiéu ngugc chiéu kim dong ho trén dudng tron ban kinh
5¢m . Khoang cach h(cm) tir chat diém dén truc hoanh duoc tinh theo cong thic 4= y|, trong

dé y=asin (%t] v6i ¢ 1a thoi gian chuyén dong ctia chat diém tinh bang gidy (¢ >0) va chat

diém bét dau chuyén dong tir vi tri 4 (Hinh 16).
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y A

h

=Y

Hinh 16
a) Chat diém chuyén dong mot vong hét bao nhiéu gidy?
b) Tim gié tri cua a.

¢) Tim thoi diém sao cho chat diém & vi tri c6 & =2,5cm va nam phia dudi truc hoanh trong mot

vong quay dau tién.

Loi giai
a) Xét A =0 hay asin(%tj:Ocn‘:Sk véi keZ va k>0.

Ta nhan théy, tlr thoi diém ban dau, ¢t sau 5 giay, khoang céach tu chit diém dén truc hoanh lai
bang 0. Suy ra sau mdi 5 gidy, chit diém chuyén dong dugc nira vong. Vay chat diém chuyén
dong mot vong hét 10 giay.

b) Do chat diém chuyén dong mot vong hét 10 gidy nén khi ¢ =2,5 gidy thi chat diém chuyén

dong dugc mot phén tr vong theo chiéu duong, suy ra tai f=2,5 ta co

y=|y|:h:5<:>asin(%%j:5<:>a:5,

\ 1A . A . .| T \ A, 3:3A N e \
c) Tur két qua cau b, ta cod: y=5sin (gtj .Do h=2,5¢m va chat diém nam ¢ dudi truc hoanh

nén y=-2,5.Véi y=-2,5,taco:

5sin £t =-2,5<sin £t :—l
5 5 2

Ty Zogar | =200k
6 6

5 =
T T 35+ 60k
5 6

(k7).

. _r 35 55
Vi vong quay dau tién thi 0<7<10, do do6 t:?t:Z'

s 1R 35 .. T N Ty S X
Vay tai thoi diém t:? giay, t:Z gidy thi chat diém o vi tri c6 A =2,5c¢m va nam ¢ dudi

truc hoanh.
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Cau 119:

Cau 120:

Cau 121:

Trong Hinh 9, khi duogc kéo ra khoi vi tri can bang & diém O va budng tay, luc dan hoi cta 10 xo
khién vat 4 gan & dau cia 1o xo dao dong quanh O. Toa dd s(cm) ctia A trén truc Ox vao thoi

diém ¢ (gidy) sau khi budng tay duoc xac dinh boi cong thic s = IOSin[IOt + %j . Vao cac thoi

diém nao thi s = —5\/§ cm?

A

e s ele

HO00006M >

Khi: s =—5+/3 thi 105in(10t+%j - 53

—3

<> sin 10t+Z =—
2 2

<:>10t+%=%+k27[,keZ v 10t+%=ﬂ—%+k27[,kez

<:>t=_—1+lk,keZ v I:L+lk,keZ
12 5 12 5

Do séu h(m) cua muc nude & mot cang bién vao thoi diém ¢ (gio) sau khi thuy tridu 1én 1an dau
tién trong ngay duoc tinh xap xi boi cong thic 4(¢) =0,8c0s 0,57 +4 .

(Theo https://noc.ac.uk/files/documents/business/an-introduction-to-tidalmodelling.pdf)
a) Do sdu clia nudc vao thoi diém ¢ =2 1a bao nhiéu mét?

b) Mot con tau can muyc nude sdu t6i thiéu 3,6m dé c6 thé di chuyén ra vao cang an toan. Dua
vao d0 thi ctia ham 6 cosin, hdy cho biét trong vong 12 tiéng sau khi thuy triéu 1én lan dau tién,
& nhitng thoi diém ¢ ndo tau c6 thé ha thuy. Lam tron két qua dén hang phan tram.

Loi giai
a) Tai thoi diém 7 =2. Ta co: h(t) = 0,8-cos(0,5-2) +4 = 4,43(m)
b)
Dua vao dd thi ham sd cos:

Nhiing thoi diém tau khong thé ha thuy 1a khi 0,8c0s0,5¢+4 < 3,6 < cos0,5¢ <—0,5
@27”<0,5t<4?”@4,19<t<8,38

Vay thoi diém tau co thé ha thuy 1a (0;4,19)U(8,38;12)
Cho van téc v(cm/s) cia mot con lic don theo thoi gian ¢ (gidy) dugce cho boi cong thirc

v:—3sin(1,5t+%j.
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Cau 122:

(Theo https://www.britannica.com/science/simple-harmonic-motion)
Xac dinh c4c thoi diém ¢ ma tai do:

a) Van tdc con lic dat gia tri lon nhét;

b) Vén tdc con lic bang 1,5¢m /s .

Loi giai
a) Van tdc con lic dat gia tri 16n nhét khi sin[l,St +%) =-1

L5t 5T s ponkel eot= ke
3 2 9 '3

b) Khi v=1,5 Ta co:
sin(1,5t+£j:_—1
3) 2
@1,5t+§=%”+k27z,kez v 1,51+%=%+k2ﬁ,keZ

1= i hen = ke
9 3 3003

Trong Hinh 1, cdy xanh 4B nam trén duong xich dao dugc trong vudng goc v6i mat dat va co
chiéu cao 5m . Bong cia cdy 1a BE. Vao ngdy xuan phan va ha phan, diém E di chuyén trén
duong théng Bx . Goc thién dinh 6, =(AB, AE) phu thudc vao vi tri cia Mat Troi va thay doi

theo thoi gian trong ngay theo cong thirc 6, (¢) = %(r —12)rad

v6i ¢ 1a thoi gian trong ngay (theo don vi gio, 6 <t <18).

(Theo https://www.sciencedirect.com/topics/engineering/solar-hour-angle)
a) Viét ham sb biéu dién toa do cua diém E trén truc Bx theo ¢.

b) Dya vao do thi ham sé tang, hiy xac dinh cac thoi diém ma tai 6 bong cay phi qua vi tri
twong rao N biét N nam trén truc Bx véi toa d6 1a xy =—4(m). Lam tron két qua dén hang

phan muoi.
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T
a =5tan— (¢ —12
) X 12( )

b)Do 6<¢<18 nén —= <= (t-12) <>
2 12 2

Dua vao db thi ham tan:

Bong cay phu qua tuong rao khi x, <4 < tan%(t -12)< -4

@%(t—12)<—0,67<:>t<9,4

Vay thoi diém bong cay phi qua hang rao 13 6 <7 <9,4

Céu 123: Gudng nude (hay con goi 13 con nude) khong chi 1a cong cu phuc vu san xuit nong nghiép, ma

da tré thanh hinh anh quen thudc cta ban lang va 1a mot nét vin hoa dic trung ctia déng bao dan
toc mién nai phia Bic.

Mot chiée guéng nudc c6 dang hinh tron ban kinh 3,5m ; truc cia n6 dat cach mat nudc 3m . Khi

gudng quay déu, khoang cach 4 (m) tir mot 6ng dung nudce gin tai mot diém cua gudng dén

mat nudc dugc tinh theo cong thuc 4 = | y|, trong d6 y =3,5sin (27Z'x —%) +3, véi x (phat) 1a

thoi gian quay cta gudng (x > 0).
a) Hay chi ra mot s6 gia tri ciia x dé dng dung nude cach mit nude 3m .
b) Hay chi ra mot s6 gia tri ciia x dé dng dung nude cach mit nude 6,5m .
Loi giai
a) Bé 6ng dung nudc cach mit nude 3m, ta cd phuong trinh:

3,55in(27zx—%j+3=3 sin(27zx—%)=0

3,55in(2ﬂx—%j+3 -3 )
3,5sin| 27x— 2 |[+3=-3  |3,5sin| 2zx— 2 | =——— <—1(VN)
2 2) 35
<:>27rx—%=k7z<:>x=2k+l;keZ
, 1
Vi x>0 nén mot so gia tri cua x 1a: —;i;g;z;...
4’444
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b) Bé dng dung nude cach mit nude 6,5m, ta ¢ phuong trinh: =6,5

3,5sin(27zx—%J+3

3,55in(27zx—%j+3=6,5 sm[zyrx—aj—l
= =

3,5sin| 27x—2 |+3=-6,5 | 3,5sin| 270 - | =22
2 2 3,5
<:>27rx—£=£+k27z<:>x=2k+l;keZ.
2 2
1
Vi x>0 nén mot sb gia tri cua x la: — i;é;z;...
2222

Céu 124: Mot vat dao dong diéu hoa voi phuong trinh x = 4 cos(67¢ +%) , (x tinh bang cm, t tinh bang

gidy). Xac dinh thoi diém vét qua vi tri x = 2¢m theo chiéu dwong 1an thir 2 ké tir thoi diém ban
dau.
Loi giai
1
Taco: x=2= 4cos(67rt+§) =2= cos(6zrt+%) = ) = cos% = 67rt+% = i%+k27r,k el

Vit qua vi tri x = 2 cm theo chiéu duong = 67t +% = % +k2r, ke

M0 (vi tri ban dau)

\17

M (vi tri + 2cm theo chiéu dwong)

= 6nt=—2—7[+k.2n =>t=—l+£20 voi k=1;2;3
3 9 3

A Al X A .. 2 5

Vay vatdi qua lan tht 2, ing vé1 k=2 =>t=— +§=§s

Cau 125: Mot vat dao dong diéu hoa theo phuong trinh x = -5 cos( 3 j (¢ tinh bang gidy, x tinh bang

centimét). Xac dinh céc thoi diém vat c6 1i d6 bang 2 cm.
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Loi giai

t=1,89+6m
Tacod x=2 2=-5cos| 2% | < cos| 2L =-0,4 = (n,melZ)
3 3 t=~-1,89+6n

Do t>0nén meNva neN".
tz1,89+6m(meN)

Vay vat c6 li do béng 2 cm tai céc thoi diém .
t~—1,89+6n(neN’)

Céu 126: Khi Mat Trang quay quanh Trai Dat, mit dbi dién voi Trai Dat thuong chi duge Mit Troi chiéu
sang mot phan. Cac pha ctia Mt Trang mo ta muc do phan bé mit ctia nd duge Mat Troi chiéu

sing. Khi goc gita Mat Tror, Trai Dat va Mat Trang 1a o(0" < <360°) thi ti 1¢ F ciia phan

. 1
Mit Trang duoc chiéu sang cho bdi cong thitc F = 5(1 —cosa ). Xac dinh goc o tuwong tmg vGi

cac pha sau cua Mat Trang:
a) FF =0 (trang moi).
b) F=0,25 (trang ludi liém).
¢) F=0,5 (tring ban nguyét dau thang hoic tring ban nguyét cudi thang).
d) F =1 (trang tron).
U _Mat Trang

# LY
o L)

Mat Troi
&

L il
L-~"
LY QS g

. Trai Dat /
% “‘

b -
.. -
i m

Loi giai

1

a) Véi F=0,tacod E(l—cosa):0<:>cosa=1<:>a=k27z,keZ.
. ! 1
b) Vbi F =0,25,taco E(l—cosa)=0,25<:>cosa=5
<:>cosa=c0s%c>a=%+k27z hoac a=—%+k27r(keZ)
1

c) Véi F=0,5,taco E(l—cosa)=0.5c>cosa:0c>a=%+k7z(keZ).

1
d) V6i F=1,tacod 5(l—cosa)=1c>cosa=—1c>a=7z+k27z,keZ.

Cau 127: Toa chung cu The Landmar tai Thanh Phé HO Chi Minh tai thoi diém nam 2022 1a ngoi nha choc

troi cao nhit Viét Nam va Dong Nam A, véi chiéu cao 461m ciing 81 ting. Hang ngay, Mit Troi
chiéu sang, bong ctia mot tod chung cu cao461m in trén mat nude, do dai bong ciia toa nha nay

dugc tinh bang cong thirc S(¢) = 461 , trong d6 S duoc tinh bang mét, con ¢ 1a s6 gid

T
cot—t¢
12

tinh tr 6 gio sang.
a) Tai thoi diém nao thi do dai bong cta toa nha bang chiéu cao toa nha?
b) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?
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Loi giai
a) Do dai bong cuia toa nha bang chiéu cao toa nha khi
S(t) =461 < 461

cot%t =461<:>c0t£t=i1<:>£t=i%+k7rc>t=i3+12k(keZ).

Vi 0<7<12 nén =3 hodc =9, tic 1 tai thoi diém 9 gid sang hodc 3 gid chidu thi bong cua toa
nha dai bang chiéu cao clia toa nha.

. e . A A X ey LA 1 . . T , T n
b) Khi thoi gian tién dan dén 6 gio toi thi 1 — 12, vi vay Et — 7, do do cotEt — —oo. Nhu vay,
bong clia toa nha sé tién ra vo cung.
Céu 128: Hang ngay, muc nude ciia mot con kénh 1én xubng theo thuy triéu. Do sau 4 (m) cia myuc nude

trong kénh tinh theo thoi gian ¢ (gio) trong modt ngay (0<7<24) cho boi cong thirc

h =3cos (%t+1)+ 0,5. Tim ¢ dé do sau ctia muc nudce la 3,5m .

Loi giai

D0 sau cua muc nudce 1a 3,5m thi h=3,5

Khi do6: 3,5:3cos(%t+lj+0,5 @cos(%t+lj:1 @cos(%t+1j:cos0 @%t+l=k2ﬂ

<:>t=w;k62 .Viosr<24ne~nosM
T T

<24 0<k<2.
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Ma keZ:ke{1;2}z>t6{6(27%1);6(47:—1)}
T

T

Cau 129: Vat nang khi dugc kéo ra khai vi tri can b?mg & diém O va budng tay, luc dan hdi cua 10 xo khién
vat A4 gan & dau cua 10 xo dao dong quanh O. Toa d6 s(cm) cla A trén truc Ox vao thoi diém

t (gidy) sau khi budéng tay dugc xac dinh bdi cong thire s =10sin (1 0z + %) . Trong 2 gidy dau

tién, 6 bao nhiéu 1an vat 4 di qua vi tri s =—-5v/3cm?

-
5 ) 1
Loi giai
Ta c6: 10sin 10t+£ =—5\/§<:>sin 101+£ :_ﬁ
2 2 2
10t+£:—2—”+n27r t:—7—ﬂ+n£
o (mnel)e 6 5(m,neZ)
T Sr T V4
10t + —=—+m2rx t=—+m—
2 3 6 5
0S—7—”+n£S2 Egngﬁ
. o 6 5 6 6 ne{6,7,8...,15}
Vi t €[0;2] thi ta c6 = o
0<ZimZer | Bep [meidl2.4
6 5 6 6

Vay ¢6 15 1an vat 4 qua vi tri s =—53cm.
Céu 130: Cho vén téc v(cm/s) cia mot con lic don theo thdi gian f(gidy) duoc cho bdi cong thirc

v=-3 sin(l,St +%)(r > 0). Xac dinh céac thoi diém ¢ ma tai d6:

a) Van tdc con lac dat gia tri lon nhat;
b) Van tde con lic béng 1,5 cm/s.

Loi giai

a) v= —3sin(1,5t+§j <3(V1)
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Va —3sin(1,5z+%j:3@sin(1,5t+§j=—1@ 1,51+%:—§+k2ﬂ(keZ)

S Y4 k4_7r

t=——+k4—ﬂ;t>0<:>—7+ >0<:>k>%. Suyra ke N ={1;2;3;...}.

Vay van tdc con lic dat gia tri 16n nhét V... =3 taicac thoi diém:

t:—s—ﬂ+k4—”(keN)
9 3

b) v=1,5<:>—3sin(1,51+§]=1,5 @Sin(l,st—}-%j:—%

T 4Ar 4r 4r
L5t+—=—+m2rx t=——+m—
Rt 3 3 (m,keZ)@ 5 ? 4 3
1,51+£:—£+k27z (=2 2E
3 3 3 3
meN ={1;2;3;..}
Do ¢ >0nén .
keN={0;1;2;..}
t=—4—ﬂ+m4—ﬂ(meN*)
9 3

Vay Van toc con lac bang 1,5 cm/s tai cac thoi diém
2 4r
t=—+ k—(k eN )
3 3

Céu 131: Hoi Lim (tinh Béc Ninh) duoc t6 chirc thuong c6 trd choi danh du. Khi ngudi choi du nhun déu,
cdy du s& dua ngudi choi du dao dong quanh vi tri can bang. Nghién ctru trd choi nay, ngudi ta
thay khoang cach tir vi tri ngudi choi du dén vi tri can bang dugc biéu dién qua thoi gian #(s)

(v6i £20) boi hé thirc h=|d| véi d = 300{%(% —1)} , trong d6 ta quy udc d >0 khi vi tri can

bang & phia sau lung ngudi choi du va d <0 trong trudng hop nguogc lai. Vao thoi gian ¢ nao
thi khoang cach 4 1a 3m?

Vi tri cdn bang

Loi giai
Dé khoang cach h(m) tir vi tri nguoi choi du dén vi tri can bang 1a 3m thi:
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3005[2(21‘—1)}:3 cos{ﬁ(%—l)}:l
3COS[£(2t—1):H =3 3 3
3

3cos[§(2t—l)}:—3 cos{%@t—l)} -1

T
F@-D=k2z 2%—1=6k 2U=6k+1 | 123+t
<~ Tlor—1=346k |2 =6k+4 " 2 (ked)
%(2;-1)27”/«27; Fmi=on P=0kES  23kg2
Do t>0,k €Z nén k €{0;1;2;...
[L1D, 713
Khi d6 272727 oted—;2,—:5—:8;...}.
2’7272
t€{2;5;8;...}
X 1 .7 13 et e :
Vay t e (5;2;5;5;?;8;..) (gidy) thi khoang cach h 1a 3m.

Cau 132: Gia st mot vat dao dong diéu hoa xung quanh vi tri cdn bang theo phuong trinh
X= 2cos(5t —%]O day, thoi gian ¢ tinh bang gidy va quang duong x tinh bang centimét. Hay

cho biét trong khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang bao nhiéu lan ?
Loi giai
Tai vi tri can béng thi x=0.
2 krm

Ta ¢6 cos| 56— 2= :0<:>5t—£:£+k7r(keZ)<:>t——
6 6 2 15 5

Do 0<¢<6nén O<?—75[+k—”<6<:>—§<k<8,89 =k €{0,1,2,3,4,5,6,7,8}.

Viy ¢6 9 gia tri k, twong tmg ta c6 9 lan vat qua vi tri can bang.
Céu 133: Hang ngdy, muc nudc ctia mot con kénh 1én xudng theo thiy tridu. Do siu 4 (cm) cua muc nudc

trong kénh tinh theo thoi gian ¢ (gio) trong modt ngay (0<r<24) cho boi cong thirc
h =3cos (ﬂ+ zj +10 . Hoi vao thoi diém nao trong ngdy, muc nude cta con kénh dat d cao

16n nhat?
Loi giai

Ta c6 3cos ”—t+£ +10<13
12 3

Ma 3cos ﬂ—t+£ +10=13 < cos 1t+£ =1 ”—t+£:k27z<:>t:24k—4(keZ) nén
12 3 12 3 12 3

OS24k—4S24<:>%Sk£%:>k=l:t:20.

Vay vao thoi diém 204 trong ngdy, myuc nudc cua con kénh dat d cao 10n nhét 1a 13(cm) .
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CAu 134: S gi0 cd anh sang mat troi cua Thu do6 Ha NoOi ndm 2023 dugc cho boi cong thuc
y =3sin (%(x + 60)j +13 v6i 1< x <365 1a sb tht ty cta ngay trong nim. Ngay nao sau ddy

ctia nam 2023 thi s gid c6 anh sang mit troi cua Ha No6i 16n nhat?

Dé sb gidr co anh sang mat troi 16n nhét thi ham s y = 3sin (%(x + 60)) +13 dat gi4 tri 16n nhat.

Khi d6 sin(%(x+60))=l<:>x=30+k360,keZ. Vi 1< x<365nén ta co

1<304+4360<365«< —0,08<k<0,93=£k=0.
Do d6 x =30 ( thang dau tién ctia nam).
Céu 135: Trong hinh v& bén cdy xanh 4B nim trén dudng xach dao duogc trong vudng goc véi mat dat va
c6 chi€u cao 5 m. Béng ctia cay la BE . Vao ngay xuadn phan va ha phan, diém E di chuyén trén
dudng thang Bx Goéc thién dinh 6, = (4B, AE) phu thudc vao vi tri ciia Mt troi thay doi theo

thoi gian trong ngay theo cong thic 6, (1) = %(t —12)rad véi ¢ 1a thoi gian trong ngdy ( theo

don vi gio, 6 <t <18)

a) Viét ham sb biéu dién toa d6 cua diém E trén truc Bx theo .

b) Dua vao d6 thi ham sb tang, hiy xac dinh cac thoi diém ma tai d6 bong cdy phu qua vi tri tuong
rio N biét N nam trén truc Bx véi toa do la xy =—4 (m). Lam tron két qua dén hang phan

muoi.
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4m B E

Loi giai

a) x=AB.tan 0 < x:Stan(%(t—U)J@x:Stanf—zt

b) x, :—4<:>Stan%:—4@%z—0,67+k7r(keZ)<:>tz—2,6+12k

Do 6<t<18 nén 6<-2,6+12k<18<0,29<k<1,7.Suyra k=1=1%=9,4
Vay khoang 9 gio 25 phut thi bong cay phu qua vi tri tudng rao N

D6 thi ctia ham s6 6, = 5tan (% (t— 12))

A
es

=]

Dua vao d6 thi ham sé dé 6. =5tan (% (t- 12)] <-4 va 6<<18 suy ra cac thoi diém dé bong
cdy phu qua hang rao N 1a 6 <t<9,4.

Céu 136: S6 gio c6 anh sang mat troi cia mot thanh phé 4 & vi d6 40° Bic trong ngay thir ¢ ctia mot
nim khoéng nhuan dugc cho boi ham s6

d(t):3sin[%(t—80)}+l2,véi e va0<1<365.
a) Thanh phd 4 c6 dung 12 gio 4nh sang mit trdi vao ngdy nao trong nim?

b) Vao ngay nao trong ndm thi thanh phé 4 c6 dung 9 gid anh sang mat troi?
Loi giai
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s , . T . T
a) V6i d =12, tacd 12 =3sin| —(#—80) |+12 <> sin| —(7—-80) [=0
182 182

V4
ﬁ(1—80)—0 /=80
Tli=262"
T (1-80)=x L7
182
Viay A c6 ding 12 gid anh sang mat troi vao cac ngay thir 80 va 262 trong nam.

b) Vi d =9, tacd 9=3sin| ——(—80) |+12 < sin| ——(r-80) |=—1
182 182

L(t_g()):_ﬁ
& 182 2<:>t=353.

Vs RY/4

0=

Viay A c6 ding 9 gio anh sdng mat troi vao ngay thir 353 trong nam.
Cau 137: Khi mdt tia sang truyén tor khong khi vao mat nudc thi mot phﬁn tia sang bi phéan xa trén bé mat,
phﬁn con lai bi khtic xa nhu trong Hinh 1.26. Géc té1 i lién h¢ vdi goc khiic xa » boi dinh luét
sini  n,

khuc xa anh sang — .
sinr  n

O day, n, va n, twong tng la chiét suat cia moi truong 1 (khong khi) va méi truong 2 (nude). Cho

biét goc toi i =50°, hiy tinh goc khic xa, biét rang chiét suat ciia khong khi bang 1 con chiét

suat cua nudce la 1,33.

Loi giai
Theo Caura ta c6: i =50°n, =1,n, =1,33 thay vao ﬂ LA duoc:
sinr  n,
sin30% L33 )= sinr = 389 L 0.57507 (thoa man)
sinr 1 ,33
r~35°10"+ k360° r~35°10"+ k360°
= & (keZ)
r ~180°—-35°10"+ k360° r ~144°50' + k360°

Ma 0°<7r<90°= r~35°10
Vay goc khuc xa r» =35°10

A Ar AL A , , REE A X A o A
Cau 138: Mot cay cau c6 dang cung OA cua do thi ham so y = 4,8.sm§ va dugc mo ta trong hé truc toa

do voi don vi truc 1a mét nhu & Hinh 40.
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a) Gia sr chiéu rong ciia con soéng 1a d6 dai doan thing OA . Tim chiéu rong d6 (lam tron két qua
dén hang phan muoi).

b) Mot sa lan cho khéi hang hoa duoc xép thanh hinh hop chir nhat véi d6 cao 3,6 m so véi muc
nudc song sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu rong ctia khbi hang
héa do6 phai nho hon 13,1 m.

¢) Mot sa lan khac ciing ché khdi hang hoa duge xép thanh hinh hop chit nhat v6i chiéu rong cia
khéi hang hoa d6 14 9 m sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu cao
ctia khéi hang hoa d6 phai nho hon 4,3 m.

y K

0 A X

Loi giai

a) y=4,8.sing(x20).Cho y =0, ta tim dugc x =0hodc x =97 ~28,3. Vay chiéu rong con

song la 04 = 28,3(m)
. X x, =7,6+18kn
b) V6i y=3,6. Tacod 3,6=4,8.sin— <
9 x, #20,6+18km
Vay chiéu rong khdi hang cho phép khodng x, —x, ~13(m).
¢) Tai vi tri dinh cau, tacé y =y, =4,8= x~14,1. Dé si lan chd khbi hang hoa rong 9m qua

cau thi vi tri khdi hang hoa phai ¢ trong khu vic x=9,6 dén x=18,6.

e . 9,6 . 18,6
Khi do, xz9,6:>yz4,8sm?z4,2, xz18,6:>yz4,831nTz4,2<4,3.
Vay khéi hang hoéa cao t6i da khoang4,2 (m).

Cau 139: Huyét ap 1a 4p luc can thiét tac dong 1én thanh ciia dong mach dé dua méau tir tim dén nuoi dudng
cac mo trong co thé. Huyét ap dugc tao ra do luc co bép cia co tim va sirc can cia thanh dong
mach. M&i 1an tim dap, huyét 4p ciia chung ta ting rdi giam gitta cic nhip. Huyét 4p t6i da va
huyét ap tdi thiéu goi 1 huyét ap tam thu va tdm truong, twong tng. Chi sé huyét ap cta chung
ta duoc viét 1a tAm thu/tAm truong. Chi s6 huyét 4p 120/80 1a binh thuong. Gia sir mot ngudi nao
d6 c6 nhip tim 1a 70 1an trén phat va huyét ap cua ngudi d6 dugc méd hinh hoa béi ham sb

P(t) =100+20sin (%t} o do P(t) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va

thoi gian t tinh theo gidy.
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a) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s lan huyét ap 1a 100 mmHg.
b) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap 1a 120 mmHg.
Loi giai

a) Huyét ap 1a 100mmHg khi P(¢)=100 <:>100+20$in[7%tj=100@sin(%tj=0
<:>7—7[t=k7z
3

@tz%(keZ)

Vi O<t<1<:>O<%<%<:>O<k<%<:>ke{l;2}vikeZ

Vay trong khoang tir 0 gidy dén 1 gidy c6 2 1an huyét ap 1a 100mmHg
b) Huyét 4p 1a 120mmHg khi P(f) =120 < 100+ 20sin (%”rj =120 < sin (%”zj =1

S Z vkor =24 % ke
30 2 14 7

Véi 0<t<1<:>0<i+%<1<:>_71<k<%<:>k:0 vikeZ

Vay trong khoang tir 0 gidy dén 1 gidy c6 1 1an huyét ap 1a 120mmHg .

Céu 140: Mot chiéc may bay dugc yéu ciu bay cho ha canh gan san bay quéc té Tan Son Nhit Cong thirc
d (x) =70 Sin(O, 65x)+ 150 biéu dién cho khoang cich tir may bay dén sin bay trong khoang
thoi gian x. Trong d6, d tinh bang dim va x tinh bang phut.

a) Khi may bay bt dau bay cho ha canh, x =0, né cach Tan Son Nhat bao xa?

b) Trong thoi gian 20 phut dau tién sau khi may bay bay cho ha canh, vao thoi gian x bang bao
nhiéu thi may bay cach san bay dung 100 dam?

¢) Trong khi may bay dang bay cho ha canh, c6 bao gio n6 cach san bay 70 dam hay khong? Tai
sao?

Loi giai
a) Khi mdy bay bit dau bay chd ha canh, x =0, ta c6: d(0)=70sin(0)+150=150
Vay may bay cach san bay Tan Son Nhét 150 dam.
b) May bay cach san bay dtng 100 dam, khi do:
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x~ 15,7237

~6,0572

d(x) =100 < 70sin (0,65x)+150 =100 <:>sin(0,65x):_%:> x 6T
X =90,

x ~ 18,1089

¢) Gia sir may bay cach san bay 70 dam, khi d6: d (x) =70 < 70sin(0,65x)+150 =70

< sin(0,65x) = —g <-1.
Phuong trinh vo nghiém. Do d6, khi may bay bay chd ha canh thi khong thé cach sin bay 70 dam.

Céu 141: Mot vat duoc ban 1én trén tao voi phuong ngang mot goc 6 va véi van tde ban dau v, feet/s
(xem hinh minh hoa). Néu bo qua strc can ciia khong khi, tim xa R cta vat d6 dugc cho boi ham
. 1 . . 2 g z
s0 R(0)= 3—2v§ sin26. Tim géc @ dé R dat gia tri 16n nhat.
el R
- [+ ] -

-
” ~
~

A ‘%EI

< R

Loi giai

Taco R(6)=—; sin(2¢9)£$v§.

Do d6 maxR(H):?jszg khi sin(260) =1 20 =90° < 0 =45°.

Vay voi goc @ =45° thi R dat gia tri 16n nhét.
TOAN THU'C TE LIEN QUAN PEN LUQNG GIAC
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