Trudng THPT An Phudc DE THI THU TNTHPT LAN 1 NAM 2026
DE CHINH THUC Bai thi: TOAN
(Dé thi c6 4 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé)

Ho tén thi sinh: .............................. —
S6 bao danh: ... Ma de 1201

PHAN I. Cau tric nghiém nhiéu phuong an lwa chon. Hoc sinh chon mot phuong dn ding
duy nhat cho maéi cau (gom 12 cau,).

Cau 1. Khéo sat thoi gian doc sach trong tuan (don vi: gio) ctia 40 hoc sinh, ta thu duge bang mau
so lieu ghép nhom sau:

Thai gian (gio) | [0;2) | [2;4) | [4;6) | [6;8) | [8;10)
S6 hoc sinh 5 9 12 10 4

Trung vi clia mau so6 lieu ghép nhém trén bang
@) 5,0. 4,5. ©) 5.,5. D) 4,0.

Cau 2. Trong khong gian Oxyz, cho hai diém A(2;1; —1) va B(0; 3; 1). Phuong trinh mit cau dudng
kinh AB la

@A) (z4+ 1)+ (y+2)2+ 22 =12 B (z— 12+ (y—2)? + 22 =12.
© (- 1)+ (y—20°+2> =3, @ (z+1)°+(y+2?°+2° =3

Cau 3. Trong khong gian Oxyz, phuong trinh chinh tic clia duong thing di qua hai diém M (1; —2; 3)
va N(2;0;1) la

r—2 'y z-—1 r—1 y+2 =z2-3
@1_—2_3' 1_—2_2'
r—1 y+2 =z2-3 r—1 y+2 =z2-3
©3_—2_4‘ ®1_2_—2‘

Cau 4.

Cho hinh chép S.ABC' ¢6 day ABC la tam giac vuong tai B, canh bén S
SA vuong goc véi mat phang day. Biét SA = a va AB = av/3 (tham khao

hinh vé&). S6 do géc phang nhi dién [S, BC, A] bang

@A) 90°. 60°. ©) 45°. D) 30°.

AN C

Cau 5.
Cho hinh hop ABCD.A'B'C'D’ (tham khéo hinh vé).

Vecto téng AB + AD + AA bang vecto nao dudi day?

@ AC. ® AC. © BD. ® AC.

202 —x +2

la dudng thing c6 phuong trinh
r+1

Cau 6. Duong tiém can xién ctia do thi ham s6 y =
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@y:2$—3. B y=z—1. © y=2z. @y:2x+1.
Cau 7. Tap nghiém clia bat phuong trinh logs(z — 2) < 2 1a
@) (—o0; 11]. (2;8]. © (2:11]. © [2:11].

Cau 8. Ho tat ca cdc nguyen ham ctia ham s6 f(z) = 2z + ¢ 1a

B 22 —e* +C. ©2+e"+C. D) 22 +e*Inz + C.

@ 2% +e" + C.
Cau 9. Cho cap s6 nhan (u,) c6 s6 hang dau u; = 3 va cong boi ¢ = 2. Tong clia 5 s6 hang dau
tien ciia cap s6 nhan d6 bang
@A) 93. 48. ©) 45. D) 96.
Cau 10.
~ - 2 A/

Cho hinh ling tru ABC.A’B’C’ (tham khéo hinh vé&). Mat phang (ABC)
song song v4i mat phéng nao dudi day? ’
@) (ACC'A)). (AB'C’). (© (ABB'A)). ) (BCC'B).
B’ : c’

Cau 11. Cho hai ham s6 y = f(x) va y = g(z) lién tuc trén doan [a;b]. Dién tich S clia hinh phang
gi6i han béi do thi ctia hai ham s6 d6 va hai duong thing = a, z = b dudc tinh theo cong thiic nao

dudi day?

@S—w/ £(2) — g(x)] dz. ® S =
© s - / [£(z) — g()] de. ® S - / |(2) — 9(x)] dz.

Cau 12. Nghiém cua phuong trinh 2cosz =1 la
@ v =+5 + k2w (k € Z).

@x:j:%—i-kw(keZ).

(2) = g(x)] dz|.

a:::thrkw(keZ).
@x:j:%—i-kZW(kEZ).

PHAN II. Cau tric nghiém ding sai. Trong méi ¢ a), b), ¢), d) ¢ mdi cau, hoc sinh chon ding
hodc sai (gom 4 cau,).
Cau 1. Tai mot bénh vién, nguoi ta 4p dung mot phuong phap xét nghiém ra soat nhanh déi véi
mot loai Virus X. Dit lieu thong ké y té cho thay ti 1é nguoi dan thyc sy nhiém loai Virus nay trong
cong dong 1a 2%. Kha nang ciia bo xét nghiém nhu sau: Néu mot nguoi thiye sy nhiém Virus X, xét
nghiém sé cho két qua duong tinh véi xac suat 95%; nhung néu mot ngusi khong nhiém bénh, xét
nghiém van c6 thé bao duong tinh (duong tinh gid) véi xac suat 4%. Chon ngau nhién mot ngusi
tham gia ra soat. Goi A 1a bién c¢d "Nguoi dé thuyc sy nhiém Virus X" va B 1a bién ¢6 "Nguoi d6 co
két qua xét nghiém duong tinh".

a) Xac suat mot nguoi bat ky nhan két qua duong tinh 1a 0,0582.

b) Xac suat mot ngudi nhan két qué xét nghiem duong tinh biét ring ngudi dé khong nhiém bénh

1a 0,96.

c) P(A) = 0,02 va P(B|A) = 0,95.

d) Néu mot nguoi cam trén tay to két qua duong tinh, kha nang ngudi dé thyce sy méc bénh 1a
rat cao (trén 50%), do d6 béc si c6 theé lap titc dua ngudi nay vio phac do diéu tri manh.
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r? — 3z +3
r—1
x? — 2z
(z—1)*
b) Ham s6 da cho nghich bién trén khoang (0;2).
c) Diém ciec tic¢u ctia do thi ham s6 1a (2;1).
d) Gi4 tri 16n nhét ctia ham s6 trén doan [—2;0] bang 0.

Cau 2. Cho ham s6 y = f(z) =

a) Dao ham cta ham s6 1a f/'(z) =

Cau 3. Trong khong gian véi he truc toa do Ozyz (don vi do trén céc truc 1a mét), mot thiét bi
lin khong ngusi 1ai xuat phét tit diém A(1;1;1). Thiét bi lan di chuyén theo mot quy dao la duong
thang v6i huéng luon duge xac dinh bdi vects @ = (2;2;1). Biét rang téc do di chuyén ctia thiét bi
tai thoi diém t (giay) ké tit Iic xuat phat duge mo phong bdi ham s6 v(t) = 2t + 2 (m/s).
a) Mat phing di qua diém xuat phat A va vuong goéc véi qui dao chuyén dong ctia thiét bi lan
c6 phuong trinh tong quat 1a 2z + 2y + 2z — 5 = 0.
b) Quing dudng thiét bi lin di chuyén duge sau 3 giay dau tién ké tit lic xuat phét 1a 15 mét.
c) Phuong trinh chinh tic ctia dudng thang mo tid quy dao chuyén dong ctia thiét bi lan 1a
r—2 y—2 z-1
11
d) Gia st ving canh bao an ninh ctia mot tram quan sat ngam 1a khoi cau (S): 2?2 + y? + 22 —
221 — 22y + 217 < 0. Tai thoi diém ¢ = 3 (gidy), thiét bi lin vAn nam ngoai viing canh bao an
ninh nay.

Cau 4. Trong mot moi truong nudi cay thi nghiem, s6 lugng vi khuan N(¢) (con) sau thsi gian t
(gid) sinh sdi véi toc do ti 1e thuan véi sé lugng vi khuan hién c6, tiic 14 théa man phuong trinh dao
ham N'(t) = k- N(t) (v6i k 1 hing s6 sinh truéng). Biét ring ban dau (¢ = 0) ¢6 500 con vi khuan
va sau 3 gio thi sé luong vi khuan tang lén thanh 4000 con.

a) Ham s6 c6 dang N(t) = A-eM (v6i A > 0 1a hing sd).

b) S6 lugng vi khuan c6 trong moi trudng nudi cay sau 6 gic 14 16 000 con.

c) A=500vak=In2.

d) Sau nita ngay nuoi cdy, sé lugng vi khuan sé vugt qua moc 2 triéu con.

PHAN III. Cau tric nghiém tra 15i ngan. Hoc sinh trd 10i két qud vao phan dugc yéu cau (gom
6 cau,).

Cau 1. Trong dgt phong chong dich, mot bénh vién trung wong can phan bo khan cap 15 thimg vat
tu y té (cic thung giong hét nhau) cho 3 tram y té co s6 1a A, B va C. Theo quy dinh danh gia rai
ro, tram A phai nhan dugc it nhat 4 thung, tram B nhan it nhat 3 thing va tram C nhan it nhat
1 thiing. Hdi bénh vién c6 tat cd bao nhiéu cach phan bo 15 thiing vat tu nay dé thoéa méan cac yéu
cau trén? KQ:

Cau 2. Mot he thong phan tai mang tu dong phan phéi ngdu nhién 7 géi dit lieu (gidng het nhau)
cho 4 may chi xit Iy (dugc danh s6 1, 2, 3, 4). He théng dugc lap trinh dé ddm bao m&i may chi
déu nhan duge it nhat 1 géi dit lieu nhim duy tri hoat dong lién tuc. Tinh xac sudt dé may chi s6
1 nhan duge dung 2 géi dit lieu (viét két qua dudi dang s6 thap phan). KQ:

Cau 3.
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Mot thung 0 rigu vang bang g soi c6 dang 1a mot khdi tron xoay.
Néu céat thing béi mot mit phang chita truc déi xing ctia thing thi
duong vién ngoai ctia thiét dién 1a mot phan cia duong parabol. Biét
thuing c6 chiéu dai 10 dm, duong kinh hai mi#t day bang nhau va bang
6 dm, phan phinh to nhat & gitta thung c6 dudsng kinh bang 8 dm.
Hay tinh dung tich ctia thing 0 rugu nay (don vi: lit, lam tron két
qué dén hang don vi). (Biét 1 lit = 1 dm® va gid st b6 qua do day
cia v6 go).

KQ:

Cau 4. Mot ho lam nghé deét vai tho cam & lang My Nghiep thuoc xa Ninh Phude tinh Khanh Hoa
san xuat mdi ngay dugc r mét vai thd cam (1 < z < 18). Tong chi phi san xuit x mét vai thd
cam (tinh bing nghin dong) cho bdi ham s6 C(x) = 2 — 322 — 20z + 500. Gia sit ho lam nghé dét
thd cam nay ban hét san pham mdi ngay véi gia 220 nghin dong/mét. Hoi ho lam nghé dét thd
cam can san xuat va ban ra moi ngdy bao nhieu mét vai tho cam dé thu duge loi nhuan t6i da?

KQ:

Cau 5.

Tai mot khu du lich sinh théi, nguoi ta thiét ké mot mai vom kinh
c6 dang hinh chép ti giac deu S.ABC'D. Day ABCD la hinh vuong
tam O c6 do dai canh bang 6 m. Cot tru SO dé mai vom vudng goc
v6i mat san (ABCD) va c6 chiéu cao 4 m. Dé giing mot dai den
LED trang trf tit canh day AB sang canh bén SC, cac ki su can tinh
toan khodng cach ngan nhat giita hai thanh thép thang dit doc theo
hai duong thing AB va SC. Tinh khodng cach nay (don vi: mét,
viét két qua dudi dang s6 thap phan).

Cau 6. Mot khach san cong nghé cao c6 50 phong cho thué. Néu khéach san dat gia thué mdéi phong
la 2 trieu dong/ngay thi toan bo cac phong déu duge thue hét. Nghien citu thi truong cho thay, ct
mdi lan tang gia thue them 100 nghin dong/ngay thi sé c6 theém 1 phong bi bo trong. Biét chi phi van
hanh, don dep cho mdi phong duge thué 1a 200 nghin dong/ngay (phong trong khong mat chi phi
nay). Dé lgi nhuan thu duge trong ngay tit viée cho thué phong dat tit 115 triéu dong tré lén, khach

san c6 thé thiét lap miic gia cho thué cao nhat 14 bao nhiéu trieu dong/ngay? KQ:

HET
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Trudng THPT An Phudc DE THI THU TNTHPT LAN 1 NAM 2026
DE CHINH THUC Bai thi: TOAN
(Dé thi c6 4 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé)

Ho tén thi sinh: .............................. —
S6 bao danh: ... Ma de 1202

PHAN I. Cau tric nghiém nhiéu phuong an lua chon. Hoc sinh chon mot phuong dn ding
duy nhat cho moi cau (gom 12 cau).

Cau 1.

Cho hinh chép S.ABC' ¢6 ddy ABC' la tam giac vuong tai B, canh bén S

SA vuong goc véi mit phing day. Biét SA = a va AB = a+/3 (tham khao

hinh vé&). S6 do géc phang nhi dién [S, BC, A] biang

@A) 60°. 30°. ©) 45°. D) 90°.

AN c

Cau 2. Tap nghiém clia bat phuong trinh logs(z — 2) < 2 1a
@ [2;11]. (2;8]. © (—o0;11]. @ (2;11].

Cau 3.
Cho hinh hop ABCD.A'B'C'D" (tham khéo hinh vé).

Vecto tong AB + AD + AA bang vecto nao dudi day?

@ BD'. ® AC'. © AC. ©) AC.

Cau 4. Cho cap s6 nhan (u,) c6 s6 hang dau u; = 3 va cong boi ¢ = 2. Tong clia 5 s6 hang dau
tien ciia cap so6 nhan d6 bang

@) 45. 48. © 93. D) 96.

Cau 5. Trong khong gian Oxyz, cho hai diém A(2;1; —1) va B(0; 3; 1). Phuong trinh mit cau dudng
kinh AB la

@ (z+1)%+ (y+2)2+ 22 =12, B (v —1)2+ (y—2)2+ 2% = 12.
© (z+1)+ (y+2)2+22=3. O (z—1)2+ (y—2)2+ 2% =3.

Cau 6. Khdo sat thoi gian doc sach trong tuan (don vi: gio) ctia 40 hoc sinh, ta thu duge bang mau
so lieu ghép nhém sau:

Thai gian (gio) | [0;2) | [2;4) | [4;6) | [6;8) | [8;10)
Sé hoc sinh 5 9 12 10 4

Trung vi clia mau so6 lieu ghép nhém trén bang
@A) 4,5. 4,0. ©) 5.5. D) 5,0.

202 —x +2

la dudng thing c6 phuong trinh
r+1

Cau 7. Duong tiém can xién ctia do thi ham s6 y =
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@y:x—l. B y = 2z. @y:2x+1. @y:2x—3.

Cau 8. Trong khong gian Oxyz, phuong trinh chinh tic clia duong thang di qua hai diém M (1; —2; 3)

va N(2;0;1) 1a
r—1 y+2 2-3 T —2 Y z—1
S i 1 2 3
r—1 y+2 2z2-3 r—1 y+2 2z2-3
© 3 2 4 © 1 2 2
Cau 9. Ho tat ca cdc nguyen ham ctia ham s6 f(r) = 2z + ¢ 1a
© 2% +e" +C. D) 2+e* +C.

@A) 2% —e" + C. B z°+e"Inz + C.
Cau 10. Cho hai ham s6 y = f(x) vi y = g(z) lién tuc trén doan [a;b]. Dién tich S clia hinh phang

gi6i han béi do thi clia hai ham s6 d6 va hai dudng thing = a, z = b dudc tinh theo cong thiic nao

s - / f(2) - g()] da.
© S = / f(x) - g(x)] d.

dudi day?

@ S=n / f(x) - g(x)] d.

© s = / f(@) - g(x)] de.

Cau 11.
Cho hinh lang tru ABC.A’B'C’ (tham khao hinh vé&). Mat phing (ABC) Al
song song v4i mat phéng nao dudi day? !
@) (ABB'A'). (ABC’). (© (BCC'B). @ (ACC'A)).
B’ 7 c’
Al
//‘\\
B C

Cau 12. Nghiém cua phuong trinh 2cosz =1 la

@x:ig+kw(k62). a::i-%Jrlmr(k;eZ).

@x::l:g-l—k:ZW(kEZ). @x:ﬂ:g—l—k‘Zw(szZ).

PHAN II. Cau tric nghiém dung sai. Trong moi § a), b), ¢), d) d moi cau, hoc sinh chon ding

hodc sai (gom /4 cdu,).

Cau 1. Trong mot moi truong nudi cay thi nghiem, s6 lugng vi khuan N(¢) (con) sau thsi gian t
(gid) sinh séi véi toc do ti 1é thuan véi sé lugng vi khuan hién c6, tiic 14 théa man phuong trinh dao
ham N'(t) = k- N(t) (v6i k 1a hing s6 sinh trudng). Biét ring ban dau (¢ = 0) c¢6 500 con vi khuan

va sau 3 gio thi s6 lugng vi khuan tang len thanh 4000 con.
a) S6 lugng vi khuan c6 trong moi trudng nudi ciy sau 6 gic 1 16 000 con.

b) A=1500va k=1In2.

c) Ham s6 c¢6 dang N(t) = A - ekt (v6i A > 0 1a hing s6).

d) Sau nita ngay nuoi cdy, sé lugng vi khuan sé vugt qua moc 2 triéu con.
Cau 2. Trong khong gian v6i he truc toa do Owzyz (don vi do trén cac truc 1a mét), mot thiét bi
lin khong nguoi 14i xuat phat tit diém A(1;1;1). Thiét bi lan di chuyén theo mot quy dao la dudng
thang v6i huéng luon duge xac dinh bdi vects @ = (2;2;1). Biét rang téc do di chuyén ctia thiét bi
tai thoi diém t (giay) ké tit Iic xuat phat duge mo phong bdi ham s6 v(t) = 2t + 2 (m/s).
Trang 2
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a) Mit phang di qua diém xuat phat A va vuong géc véi qui dao chuyén dong ctia thiét bi lan
c6 phuong trinh tong quat 1a 2z + 2y + 2 — 5 = 0.
b) Phuong trinh chinh tic ctia duong théng mo td quy dao chuyén dong ciia thiét bi lan la
r—2 y—2 =z-1
1 - 1 N Z 1 i N e Z
c) Quéang duong thiét bi lan di chuyéen dugce sau 3 giay dau tién ke tir lic xuat phat 1a 15 mét.

d) Gia st ving cdnh bao an ninh ctia mot tram quan sat ngam 1a khoi cau (S): 2?2 + y? + 22 —
221 — 22y + 217 < 0. Tai thoi diém ¢ = 3 (gidy), thiét bi lin vAn nam ngoai ving canh bao an

ninh nay.
) 23 3
Cau 3. Cho ham s6 y = f(z) = %
x —
a) Ham s6 da cho nghich bién trén khoang (0;2).
22 — 21

b) Dao ham ciia ham 6 1a f'(z) = o1
T —

c) Diém cyc tiéu ctia d6 thi ham s6 1a (2;1).
d) Gia tri 16n nhat ctia ham s6 trén doan [—2; 0] bang 0.

Cau 4. Tai mot bénh vién, ngudi ta 4p dung mot phuong phap xét nghiém ra soit nhanh déi véi
mot loai Virus X. Dit lieu thong ké y té cho thay ti 1é nguoi dan thyc sy nhiém loai Virus nay trong
cong dong 1a 2%. Kha nang ciia bo xét nghiém nhu sau: Néu mot ngudi thue sy nhidm Virus X, xét
nghiém sé cho két qua duong tinh véi xac suat 95%; nhung néu mot ngudsi khong nhiém bénh, xét
nghiém van c6 thé béo duong tinh (duong tinh gid) véi xac suat 4%. Chon ngau nhién mot ngudi
tham gia ra soat. Goi A 1a bién ¢6 "Ngudi d6 thuyc syt nhiém Virus X" va B 1a bién ¢6 "Nguoi dé co
két qua xét nghiem duong tinh".
a) P(A)=0,02va P(B|A)=0,95.
b) Xac suat mot ngudi nhan két qua xét nghiém duong tinh biét rang ngudi dé khong nhiém bénh
13 0,96.
c) Xac suat mot nguoi bat ky nhan két qua duong tinh 1a 0,0582.
d) Néu mot nguoi cam trén tay to két qua duong tinh, kha nang nguoi dé thiyc syt méc bénh 1a
rat cao (trén 50%), do d6 béc si c6 thé lap titc dua ngudi nay vao phac do didu tri manh.

PHAN III. Cau tric nghiém tra 15i ngan. Hoc sinh trd 10i két qud vao phan dugc yéu cau (gom
6 cau).

Cau 1. Mot he théng phan tai mang tu dong phan phéi ngdu nhién 7 géi dit ligu (gidng het nhau)
cho 4 may chi xit Iy (duge danh s6 1, 2, 3, 4). He théng duge 1ap trinh dé ddm bao m&i may chi
déu nhan duge it nhat 1 goi dit lieu nhim duy tri hoat dong liéen tuc. Tinh xac sudt dé may chi s6
1 nhan duge dang 2 gbi dit lieu (viét két qua dudi dang s6 thap phan). KQ:

Cau 2.

Tai mot khu du lich sinh théi, ngudi ta thiét ké mot mai vom kinh
c6 dang hinh chép tit giac deu S.ABCD. Day ABCD 1a hinh vuong
tam O c6 do dai canh bang 6 m. Cot tru SO dé mai vom vuong goc
v6i mit sain (ABCD) va c6 chiéu cao 4 m. Dé giang mot dai den
LED trang trf tit canh day AB sang canh bén SC, cac ki su can tinh
toan khodng cach ngan nhat giita hai thanh thép thang dit doc theo
hai duong thing AB va SC. Tinh khodng cach nay (don vi: mét,
viét két qua dudi dang s6 thap phan).
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Cau 3. Mot ho lam nghé dét vai tho cam & lang My Nghiep thuoc xa Ninh Phude tinh Khanh Hoa
san xuat mdi ngdy dugc r mét vai thd cam (1 < z < 18). Tong chi phi san xuit x mét vai thd
cam (tinh bang nghin dong) cho bdi ham s6 C(x) = 2% — 322 — 20z + 500. Gia st ho 1am nghé dét
thd cam nay ban hét san pham mdi ngay v6i gia 220 nghin dong/mét. Hdi ho lam nghé dét thd
cam can san xuat va ban ra moi ngdy bao nhiéu mét vai tho cam dé thu dudc lgi nhuan t6i da?

KQ:

Cau 4. Trong dot phong chéng dich, mot bénh vién trung wong can phan b6 khan cap 15 thiing vat
tu y té (cic thung giong hét nhau) cho 3 tram y té co s6 1a A, B va C. Theo quy dinh danh gia rai
ro, tram A phai nhan dugc it nhat 4 thung, tram B nhan it nhat 3 thiing va tram C nhan it nhat
1 thiing. Hdi bénh vién c6 tat ca bao nhiéu cach phan bo 15 thiing vat tu nay dé thoéa méan cac yéu
cau trén? KQ:

Cau 5. Mot khach san cong nghé cao c6 50 phong cho thué. Néu khach san dat gia thué mdi phong
1a 2 trieu dong/ngay thi toan bo cdc phong déu duge thue hét. Nghien citu thi truong cho thay, ct
mdi lan tang gia thue them 100 nghin dong/ngay thi sé c6 thém 1 phong bi bo trong. Biét chi phi van
hanh, don dep cho mdi phong duge thué la 200 nghin dong/ngay (phong trong khong méat chi phi
nay). Dé loi nhuan thu duge trong ngay tit viée cho thué phong dat tit 115 triéu dong tré lén, khach

san c6 thé thiét lap miic gia cho thué cao nhat 14 bao nhiéu trieu dong/ngay? KQ:

Cau 6.

Mot thiing 0 ritgu vang bang gb soi c6 dang 1a mot khoi tron xoay.
Néu cét thiing béi mot mit phang chita truc déi xing ctia thiing thi
duong vién ngoai clia thiét dién 14 mot phan ciia duong parabol. Biét
thung c6 chieu dai 10 dm, duong kinh hai m#t day bang nhau va bang
6 dm, phan phinh to nhat & gitta thung c¢6 duong kinh bang 8 dm.
Hay tinh dung tich ctia thing 0 rugu nay (don vi: lit, lam tron két
qua dén hang don vi). (Biét 1 lit = 1 dm® va gid st b6 qua do day
ctia v6 go).

KQ:
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Trudng THPT An Phudc DE THI THU TNTHPT LAN 1 NAM 2026
DE CHINH THUC Bai thi: TOAN
(Dé thi c6 11 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé)

Ho tén thi sinh: .............................. —
S6 bao danh: ... Ma de 1201

PHAN I. Cau tric nghiém nhiéu phuong an lwa chon. Hoc sinh chon mot phuong dn ding
duy nhat cho méi cau (gom 12 cau,).

Cau 1. Khéo sat thoi gian doc sach trong tuan (don vi: gio) ctia 40 hoc sinh, ta thu duge bang mau
so lieu ghép nhém sau:

Thoi gian (gio) | [0;2) | [2;4) | [4;6) | [6;8) | [8;10)
S6 hoc sinh 5 12 10 4

Trung vi clia mau s6 lieu ghép nhém trén bang

@ 5,0. 4,5. © 5,5. D) 4,0.
Loi giai.
C6 mau la n = 40. Vi tri ctia trung vi la g = 20.

Tan s6 tich lfiy clia cac nhom lan luot 1a: cf; = 5, cfy = 14, cfs = 26, cfy = 36, cfs = 40.
Vi 14 < 20 < 26 nén nhém chita trung vi 1a nhém tha ba: [4;6).
. 2 —cfi_
Ap dung cong thic tinh trung vi: M, = a + z—fkl - h, ta co:
my

20_14x2:4+%x2:4+1:5.

M, =4+

Vay trung vi ctia mau so lieu 1a 5,0.
Chon dap an @ ............................................................................... O

Cau 2. Trong khong gian Oxyz, cho hai diém A(2;1; —1) va B(0; 3;1). Phuong trinh mat cau duong
kinh AB 1a

@A) (x+1)2 4 (y+2)? + 22 =12. B (z—1)2+ (y—2)2+ 22 =12.
© (2 -1+ (y—2)2+22=3. D) (x4 1)+ (y +2)* + 22 = 3.
Lai giai.

Tam I cua mjxicéu la trung diém ciia doan thang AB, suy ra I(1;2;0).

Ta c6 vectd AB = (—2;2;2), suy ra duong kinh AB = /(—2)2 + 22 + 22 = /12 = 21/3.

Béan kinh mit cau la R = AQ—B:\/§:>R2:3.

Vay phuong trinh mat cau la: (z —1)* + (y — 2)? + 2% = 3.

Chon dap an @ ............................................................................... O

Cau 3. Trong khong gian Oxyz, phuong trinh chinh tic ciia duong thang di qua hai diém M (1; —2; 3)
va N(2;0;1) 1a

r—2 y z-—1 r—1 y+2 2-3
@1_—2_3' 1_—2_2'

r—1 y+2 2-3 r—1 y+2 =2-3
©3*—2*4' ®1*2*—2'

Lai giai.
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Duong thang M N nhan vectd M N = (1;2; —2) lam mot vecto chi phuong.
. —1 2 -3
Két hop véi viee di qua diém M (1; —2;3), ta c6 phuong trinh chinh tic: z = yte_z .

2 -2
Chon dap an @ ............................................................................... 0
Cau 4.
Cho hinh chép S.ABC c¢6 day ABC' la tam giac vudng tai B, canh bén S
SA vuong goc véi mat phang day. Biét SA = a va AB = av/3 (tham khao
hinh vé&). S6 do géc phang nhi dién [S, BC, A] bang
@A) 90°. 60°. ©) 45°. D) 30°.
AR C
\$
B

Lo gidi.
Goc nhi dien [S, BO, A] ¢6 canh la dudng thang BC.
Ta c6 BC L AB (do AABC vuong tai B) va BC' L SA (do SA L (ABC)).
Suy ra BC' L (SAB) = BC L SB.
Vi AB L BC va SB L BC nén SBA chinh la géc phang nhi dién ctia géc nhi dién [S, BC, A].

SA 1 —
Xét tam giac vuong SAB vudng tai A, ta c6: tan SBA = — & - 3BA=30

AB av'3 \/§
Chon dap an @ ............................................................................... O
Cau 5.
Cho hinh hop ABC'D A'B’ C”D’ (tham khéo hinh vé).
Vecto tong AB + AD + AA bang vects nao dudi day?

@ AC. AC. © BD'. ®) AC.

Lo gidi.
Theo quy tic hinh hop, ta c¢é téng ba vecto xuat phéat tit cing mot dinh bing vecto duong chéo
khong gian xuat phat _tit dinh do.
Do vay: AB+ AD + AA' = AC".

Chon dap an (B) ... o O
~ N o ~ ca P PN T 2 2‘%'2 —x+2 N N 2 2 N
Cau 6. Duong tiém can xién cia do thi ham s6 y = il la duong thang c6 phuong trinh
x
@y:2x—3. By=2z—1. © y = 2z. @y:2x—|—1.
Loi giai.
202 — 1 + 2
Thuc hién phép chia da thic, ta c6: y = ———— =22 — 3
fc hién phép chia da c,ac;y 1 T +m+1
Vi lim [y— (2z—3)] = lim = 0 nén duong thang y = 2r — 3 1a tiém can xién ctia do thi
T—+o00 z—too T + 1
ham so.
Chon dap an @ ............................................................................... O
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Cau 7. Tap nghiem ctia bat phuong trinh log;(z — 2) < 2 1a
@) (—o0; 11]. (2;8]. © (2;11]. @) [2; 11].
Loi giai.
Diéu kién xac dinh: z —2>0< 2 > 2.
Bat phuong trinh da cho tuong duong: ¢+ —2<3? e r-2<9 &z <11.
Két hgp véi diéu kien, ta duge tap nghiem la S = (2; 11].

Chon dap an @ ............................................................................... O
Cau 8. Ho tat ca cdc nguyen ham ctia ham s6 f(r) = 2z + ¢ 1a
@A) 2% +e" + C. B z° —e" + C. ©2+e"+C. D) 22 +e*Inz + C.
Loi giai.
Ap dung céc cong thie nguyen ham co ban, ta co: / (2z +e")dz =2?+e" +C.
O

Chon dap an @ ...............................................................................
Cau 9. Cho cap s6 nhan (u,) c6 s6 hang dau u; = 3 va cong boi ¢ = 2. Tong clia 5 s6 hang dau
tien ciia cap s6 nhan d6 biang

@) 93. 48. (©) 45. D) 96.

Lai giai.

Ap dung cong thic tinh tdng n sb hang dau tien cia cap s6 nhan: S, = uy

1—2° 1—32
T R
Chon dap an @ ...............................................................................
Cau 10.

Cho hinh lang tru ABC.A’B'C’ (tham khéo hinh vé). Mat phang (ABC) A
song song v6i mit phang nao dudi day? f

@) (AcC'A.  ® (AB'CY). (© (ABB'A). (D (BCC'B). !
B’ T c’

=3-31=93.

Ta c6: S5 =3 -

Loi giai.
Theo tinh chat co ban clia hinh lang try, hai mat day luon song song v6i nhau.
Do d6, mit phang day (ABC) song song v6i mat phang day (A'B'C").
Chon dap an (B) ... o
Cau 11. Cho hai ham s6 y = f(x) va y = g(z) lién tuc trén doan [a; b]. Dién tich S clia hinh phang
gi6i han béi do thi clia hai ham s6 d6 va hai dudng thing = a, z = b dudc tinh theo cong thiic nao
dudi day?

@ 5= [ |f@) - g() dr. 5=
© 5= / f(2) - g()] de. © s = / (@) - g(x)] de.

a

/ f(2) - g(a)] dal.

Lai gidi.
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Cong thitc chuan tinh dién tich hinh phang gi6i han béi hai dd thi ham s6 y = f(z),y = g(x) va cac
b
duong thang x = a,z =b1a S = / |f(z) — g(z)| da.

Chon dap an @ ............................................................................... O
Cau 12. Nghiém cua phuong trinh 2cosx =1 la

@« =+5 +k2r (k € Z). ® a =+ +kn (k€ D).

<3x:ig+mmkem. <Qx:ig+mnwezy

Loi giai.
) 1 s T

Ta c6 cosx = 3 <:>cosa;:cos§ S rx= i§+k27r (keZ).
Chon dap an @ ............................................................................... O

PHAN II. Cau tric nghiém ding sai. Trong méi 4 a), b), ¢), d) ¢ méi cau, hoc sinh chon ding
hodc sai (gom /4 cdu,).
Cau 1. Tai mot bénh vién, ngusi ta 4p dung mot phuong phap xét nghiém ra soit nhanh déi véi
mot loai Virus X. Dit lieu thong ké y té cho thay ti 1é nguoi dan thyc sy nhiém loai Virus nay trong
cong dong 1a 2%. Kha nang ciia bo xét nghiém nhu sau: Néu mot ngudi thie sy nhidm Virus X, xét
nghiém sé cho két qua duong tinh véi xac suat 95%; nhung néu mot nguoi khong nhiém beénh, xét
nghiém van c6 thé béo duong tinh (duong tinh gid) véi xac suat 4%. Chon ngau nhién mot ngudi
tham gia ra soat. Goi A 1a bién ¢6 "Nguoi d6 thyc sy nhiém Virus X" va B 1a bién ¢6 "Nguoi dé c6
két qua xét nghiem duong tinh".
a) Xac suat mot nguoi bat ky nhan két qua duong tinh 13 0,0582.
b) XAc suat mot ngusi nhan két qua xét nghiem duong tinh biét ring ngudi d6 khong nhiém bénh
13 0,96.
c) P(A)=0,02va P(B|A) =0,95.
d) Néu mot nguoi cam trén tay to két qua duong tinh, kha nang nguoi dé thiyc sut méc bénh 1a
rat cao (trén 50%), do d6 béc si c6 thé lap titc dua ngudi nay vao phac do didu tri manh.
Loi gidi.
a) (D) [Mtic do: Hiéu] [Nang Iyc: GQ] Ta ¢6 P(A) = 1 — P(A) = 1 — 0,02 = 0,98. Sit dung
cong thitc x4c suat toan phan, xac suat c6 két qua duong tinh chung la:

P(B) = P(A) - P(B|A) + P(A) - P(B|A)

P(B) = 0,02 x 0,95+ 0,98 x 0,04 = 0,0190 + 0,0392 = 0,0582.
Menh dé c¢) Ding.

b) @ [Mitc do: Biét] [Nang luc: GQJ Bién c¢6 "ngusi d6 khong nhiém bénh" 1a A. Viec xét
nghiém ra duong tinh véi ngusi khong bénh (dwong tinh gia) 1a 4%. Do dé, bang ngon ngit
bién ¢6 ta c6 P(B|A) = 0,04 (chi khong phai 0,96). S6 0,96 1a ti lé am tinh that. Ménh dé b)
Sai.

¢) M) [Mitc do: Biét] [Nang hyc: GQ] Theo théng ke, ¢6 2% ngudi dan nhidm bénh nen
P(A) = 0,02. Xac suat xét nghiem duong tinh khi nguoi dé ¢6 benh 14 95% nen P(B|A) = 0,95.
Meénh dé a) Dung,.
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d) @ [Mitc do: Van dung] [Nang luc: GQ] Can tinh xac suat ngudi d6 thyc sy mic bénh
khi da c6 két qua duong tinh, tic 1a P(A|B). Ap dung cong thitc Bayes:

P(A)-P(B|A) 00190 190
(41B) P(B) 00582 5w 3205 = 32,65%

Danh gia thuyc tién: Kha nang thuc sy ¢6 bénh du xét nghiém duong tinh chi khodng 32,65%
(do can bénh nay von rat hiém véi ti 1e 2%). Vi 32,65% < 50%, kha nang bi nhan dién nham
(duong tinh gid) vAn cao hon. Bac si khong thé diéu tri ngay lap titc ma can chi dinh lam thém
xét nghiém chuyén sau (nhu PCR) dé khang dinh. Ménh dé d) Sai.

Ngusi kham

0,02
0,98

(C6 bérdKhong bénh)

e

B (DuongBfilpfeng itiiy@i) tinh that)
So do hinh cay mo phéng nghich li duong tinh gid trong y té

Chon dap an ’ a dung ‘ b sai | ¢ ding ‘ d sai ‘ ...................................................
. 23 3
Cau 2. Cho ham s6 y = f(x) = %
x_
2
. -2
a) Dao ham ctia ham s6 la f/(x) = H :

b) Ham s6 da cho nghich bién trén khoang (0;2).
c) Diém ciec tiéu ctia do thi ham s6 1a (2;1).
d) Gia tri 16n nhét ctia ham s6 trén doan [—2; 0] bang 0.
Loi giai.
. 20— 3)(x —1) — (22 =3 3
a) (D) [Mitc do: Biét] [Nang lwe: TD] Ta ¢6 f/(z) = (22 =3)( ( ) 1)(2x r+3) =
x J—

22 — 2z
(x —1)*
Cho f'(z) =0 & 22— 22 = 0 & z = 0 hodc z = 2. C4 hai nghiém déu théa man diéu kien
x # 1. Ménh dé a) Dung.
) -2z <0 0<z<2
b)()ﬂwmnm:B@ﬂ[NﬁglmxTDyhméﬁ@ﬂ<O¢¢{x%lx %f
T x # 1.

Ham s6 nghich bién trén cac khoang (0; 1) va (1;2). Khong thé két luan nghich bién trén khoang
) Sai.

(0;2) vi ham sb gidn doan tai z = 1. Ménh dé
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c)

d)

(D) [Mitc do: Biét] [Nang lyc: TD] Béang xét dau f'(x) cho thiy f'(z) déi déu tit am sang
duong khi qua x = 2.

Do dé ham s6 dat cue tiéu tai 2 = 2. Gia tri cyc tiéu f(2) = 1. Suy ra diém cuec tiéu ciia dd
thi ham s6 1a (2;1). Ménh dé ¢) Dung,.

(S) [Mitc do: Hiéu] [Nang Iyc: GQ] Xét ham s6 tren doan [—2;0]. Ta théy tren doan nay
r<0=2%—-22>0,dod6 f/(x) >0, ham s6 dong bién.
Gi4 tri 16n nhat trén doan [—2;0] la f(0) = —3 (khong phai bang 0). Meénh dé d) Sai.

Chon dap an ’ a dung ’ b sai | c ding ‘ d sai ‘ ................................................... O

Cau 3. Trong khong gian véi he truc toa do Ozyz (don vi do trén céac truc 1a mét), mot thiét bi
lin khong ngusi lai xuat phét tit diém A(1;1;1). Thiét bi lin di chuyén theo mot quy dao la dudng
thang v6i huéng luon duge xac dinh bdi vects @ = (2;2;1). Biét ring téc do di chuyén ctia thiét bi
tai thoi diém t (giay) ké tit lic xuat phat duge mo phéng bdi ham s6 v(t) = 2t +2 (m/s).

a)

b)
c)

d)

b)

d)

Mit phing di qua diém xuit phat A va vuong géc véi quy dao chuyén dong ciia thiét bi lin
c6 phuong trinh tong quat 1a 2z + 2y + 2z — 5 = 0.
Quang duong thiét bi lan di chuyén dude sau 3 giay dau tién ké tir lic xuat phét 1a 15 mét.
Phuong trinh chinh tic clia dudng thing mo td quy dao chuyén dong ctia thiét bi lan la
r—2 y—2 z-—1

111 . o
Gia st viing canh bdo an ninh clia mot tram quan sat ngam la khéi cau (S): 22 + y* + 2% —
221 — 22y + 217 < 0. Tai thoi diém ¢ = 3 (giay), thiét bi lan vAn nam ngoai viing canh bao an
ninh nay.

Lai gidi.

@ [Mitc do: Biét] [Niang luc: TD] Quy dao chuyén dong ctia thiét bi lan 1a duong thing
nhan % = (2;2;1) lam vecto chi phuong. Do d6, mit phiang vuong géc véi quy dao sé nhan
n="u=(2;2; 1) lam vecto phap tuyén.

Phuong trinh mat phang di qua A(1;1;1) c6 dang:

2@ -1 +2(y—1)+1(z—1)=02x+2y+2—-5=0.
Meénh dé a) Dung,.
@ [Mitc do: Hiéu] [Nang luc: MH] Quing duong thiét bi lin di chuyén duge sau 3 giay
dau tién duge tinh bang tich phan ctia ham van tbc:

S:/gv(t)dt:/3(2t+2)dt: [t2+2t}§:32+2(3)=15 (mét).

Ménh dé ¢) Ding.

(S) [Mitc do: Hiéu] [Nang lye: TD] Dudng thing mo ta quy dao di qua diém A(1;1;1) va
x—1 y—1 =z-1

) S 22 1
Phuong trinh é ménh de b) da bi bay nham 1an vi tri gitta toa do diem va toa do vecto (mot
161 hoc sinh rat hay sai). Ménh dé b) Sai.

c6 vecto chi phuong @ = (2;2;1) nén phuong trinh chinh tic phéai la

(D) [Miic do: Van dung] [Niang lyc: MH] Tai thoi diém ¢ = 3, quang dudng thiét b lan di
duge la S =15 m. Goi M la vi trf cua th thiét bi ltic nay. Vi thiét bi di chuyén thing tit A theo
huéng clia vecto ¥ nén vecto do doi AM @ ciing huéng véi u.

Do dai cta W 1a |7] = v22 + 22+ 12 = 3.
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- 15

u = ?(2; 2;1) =5(2;2;1) = (10; 105 5).

Suy ra toa do diém M la: M=A+AM = (1+10;1—|—10;1—|—5) = (11;11;6).
Khéi cau viing canh bao c6 bat phuong trinh 22 + y? + 22 — 222 — 22y + 217 < 0.
22 =22

Tu phuong trinh nay, ta xac dinh duge tam [ (_T’ — 5 O) = [(11;11;0) va ban kinh

R=+112+112 402 — 217 = /242 — 217 = v/25 = 5.
Khoang cach tut M dén tam I la:

Ta c¢6 mbi lien hé: AM =

sl

IM = /(11 —11)2 4+ (11 — 11)2 + (6 — 0)2 = V/36 = 6.

ViIM =6 > R =5, nén tai thoi diéem ¢t = 3 (giay), thiét bi lin van chua di vao phan khong
gian bén trong ciia khoi cau canh bédo (nam ngoai). Ménh dé d) Ding.

Chon dap an ’ a ding ‘ b ding ‘ ¢ sai ‘ d dang ‘ ................................................. O

Cau 4. Trong mot moi trudng nudi cay thi nghiem, s6 lugng vi khuan N(¢) (con) sau thoi gian ¢
(gid) sinh s6i véi toc do ti 1e thuan véi s6 lugng vi khuan hién c6, tiic 14 théa man phuong trinh dao
ham N’(t) = k- N(t) (v6i k 1a hing sb sinh trudng). Biét ring ban dau (¢ = 0) ¢6 500 con vi khuan
va sau 3 gio thi s6 lugng vi khuan tang len thanh 4000 con.

a) Ham s6 c6 dang N(t) = A - ekt (v6i A > 0 1a hiing s6).

b) S6 lugng vi khuan c6 trong mai trugng nuoi cay sau 6 gio 1a 16 000 con.

) A=500vak=1In2.

d) Sau nita ngay nudi cay, so6 lugng vi khuan sé vugt qua mbc 2 trieu con.

Loi giéi.
'(t) N'(t)
a) (D) [Mitc do: Hiéu] [Nang luc: GQ] Ta co N / O /kdt = In|N(t)| =
kt + C4.

Vi s6 lugng vi khuan N(t) > 0 nén N(t) = e+ = 01 . ekt = 0. M (v6i C = e“* > 0). Menh
dé a) Duang.

b) @ [Mitc do: Hiéu] [Nang luwc: MH] Tit két qué trén, ham s6 mo hinh la N (¢) = 500-e!"2 =
500 - 2¢.
Sau 6 gig (t = 6), s6 lugng vi khuan 1a N(6) = 500 - 26 = 500 - 64 = 32000 (con) chit khong
phéi 16 000. Menh dé ¢) Sai.

¢) (D) [Mitc do: Hiéu] [Nang lwc: MH] Thai didm ban dau t = 0, ta c6 N(0) = 500 = C'-¢® =
500 = C' = 500.
Sau 3 gid, N(3) = 4000 = 500-e3* = 4000 = e** = 8 = eF = 2 = k = In2. Meénh dé b) Dung.

d) D) [Mic do: Van dung] [Néng luc: MH] Nita ngay tuong duong véi t = 12 gio.
S6 luong vi khuan tai thoi diém nay la N(12) =500 - 2'2 = 500 - 4096 = 2048 000 (con).
Vi 2048000 > 2000000 nén sb luong vi khuan da vugt moc 2 trieu con. Ménh dé d) Diang.

Chon dap an |a ding | bsai | c ding [ ddiing | ... O

PHAN III. Cau tric nghiém tra 18i ngin. Hoc sinh trd 10i két qud vao phan dugc yéu cau (gom
6 cau).

Cau 1. Trong dgt phong chéng dich, mot bénh vieén trung wong can phan boé khan cap 15 thiing vat
tu y té (cac thung giéng het nhau) cho 3 tram y té co s 1a A, B va C. Theo quy dinh danh gia rti
ro, tram A phai nhan dudgc it nhat 4 thung, tram B nhan it nhat 3 thiing va tram C nhan it nhat
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1 thiing. Ho6i bénh vien c¢6 tat ca bao nhiéu cach phan bo 15 thing vat tu nay dé thoa man cac yeu

cau trén? Dap an: m
Lo giai.
Yéu cau can dat: Rén luyén va van dung phuong phép vach ngan Euler (Stars and Bars) dé chia
nhém déi tuong théa man dieu kién phiic hop.
Goi x4, x5, xc 1an lugt 1a s6 thing vat tu phan bd cho 3 tram y té. Ta c¢6 phuong trinh tdng
s6 thing: x4 + zp + x¢ = 15. Diéu kién rang buoc: w4 > 4, xg > 3, x¢ > 1 (v6i z; € N). Dit
ya=24—4>0,yp =25 —3 >0, yo = v¢c — 1 > 0. Thé vao phuong trinh ban dau, ta dugc:

(Yya+4)+(yp+3)+ e +1) =15 ys+yp +yc =17

S6 cach phan b chinh 14 s6 nghiem nguyen khong am ciia phuong trinh y4 + v + yo = 7. Ap dung
thuat toan chia keo Euler (bai toan vach ngén) chia n = 7 phan tit cho & = 3 nhom, s6 cach chia la:

Crno1 = Cis 1 =G4 =
Hoc sinh dién: 36.

DA AN |30 U

Cau 2. Mot he thong phan tai mang tu dong phan phdi ngdu nhién 7 géi dit lieu (gidng het nhau)
cho 4 may chi xit Iy (dugc danh s6 1, 2, 3, 4). He théng dugc lap trinh dé ddm bao m&i may chi
déu nhan duge it nhat 1 goi dit lieu nhim duy tri hoat dong lién tuc. Tinh xac sudt dé may chi s6
1 nhan duge dung 2 géi dit lieu (viét két qua dudi dang s6 thap phan). Dap an: | 0 -
Loi giai.
Yéu cau can dat: Van dung phuong phép to hgp (vach ngan Euler) dé dém s6 phan tit ctia khong
gian mau va bién cb trong bai toan thuc té.
Goi z1, T2, T3, 74 1an luot 1a s6 goi dit lieu ma 4 may chit nhan duge. Ta c6 phuong trinh: z; +
Ty + w3+ x4 = 7 v6i dicu kien x; > 1 (Vi = 1,2,3,4). S6 phan tit ciia khong gian mau chinh 1a s6
nghiem nguyén duong clia phuong trinh trén. Ap dung bai toan chia keo Euler, s6 cach phan phéi
. _ 6! )
a: n(Q) =Ci ] =C2 = FETh 20 (cach).
Goi bién ¢6 A: "May chti s6 1 nhan dugce diung 2 géi dit lieu". Khi d6 z; = 2. Suy ra 2o+ 23 +24 =
7 —2 =5 v6i xy, 73,74 > 1. S6 cach phan phoi cho 3 may chii con lai 14 s6 nghiém nguyén duong
ctia phuong trinh x5 + 3 + 14 = 5, tuong tng véi: n(A) = Ci~} = C? = 6 (cach).
) s n(A) 6
X4 at cua bien c0 Ala P(A) = —= = — =10,3.
ac suat cua bién co A la P(A) 2@ 20 :
Hoc sinh dién: 0,3.

DA An: |0, 3| o U

Cau 3.

Mot thung 0 rigu vang bang gd soi c6 dang la mot khdi tron xoay.
Néu cét thiing béi mot mit phang chita truc déi xing ctia thing thi
duong vién ngoai clia thiét dién 13 mot phan ctia dudng parabol. Biét
thiing c6 chiéu dai 10 dm, duong kinh hai mit day bang nhau va bang
6 dm, phan phinh to nhat ¢ gitta thung c¢6 duong kinh bang 8 dm.
Hay tinh dung tich ctia thing 0 rugu nay (don vi: lit, lam tron két
qua dén hang don vi). (Biét 1 lit = 1 dm® va gid st b6 qua do day
cia v6 go).
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Loi giai.

Yéu cau can dat: Biét cach mo hinh hoa cac vat thé tron xoay lén hé truc toa do Ozy va ding
tich phan dé tinh thé tich.

Bué6c 1 (Mo hinh héa): Gan hé truc toa do Oxy sao cho truc Ox triung véi truc ddi xing clia
thiing, gbc toa do O nam tai vi tri chinh gitta ciia thung. Vi thung dai 10 dm nén than thung trai

. . . 8
dai tt hoanh d6 © = —5 dén x = 5. Ban kinh phan phinh to nhat tai x = 0 1a 7., = 5= 4 dm. Do
d6, dinh ctia parabol 1a (0;4). Phuong trinh parabol ¢6 dang y = ax?® + 4. Ban kinh tai day z = 5 1a
6 2

r=g = 3 dm. Parabol di qua diém (5;3). Thay vao phuong trinh: 3 = a(5)* + 4 & 250 = —1 =
a = —0,04. Vay phuong trinh duong bién la y = —0,042% + 4.

Budc 2 (Tinh thé tich): Dung tich thiing rugu la thé tich khéi tron xoay sinh ra khi quay phan
hinh phang giéi han béi y = —0,042%2 + 4,y = 0,z = —5, 2 = 5 quanh truc Oz.

5 5
V= 7r/ (—0,042% + 4)? dw = 27r/ (0,0016z* — 0,322% + 16) dx
0

-5

5 3
Tinh nguyén ham: F(z) = 0,0016% . 0,32% + 162. Thay can = 5:

3125 125 40 40 203
F(5)=0,0016 | — | — 0,32 | — 165)=1——4+80=81— — = —.
5 = 00016 (2 02 (22) 165 - 1= P 0.
203 406 ) .
Vay V =2n <?) = Tﬁ ~ 425,16 (dm®). Lam tron dén hang don vi, dung tich cfia thing 1a 425

lit.

Hoc sinh dién: 425.

DA An: (4D | o U
Cau 4. Mot ho lam nghé deét vai thd cam & lang My Nghiép thudc xa Ninh Phudc tinh Khanh Hoa
san xuat mdi ngay dudc z mét vai tho cam (1 < x < 18). Tong chi phi san xuat z mét vai tho
cam (tinh bing nghin dong) cho bdi ham s6 C(x) = 2 — 32% — 20z + 500. Gia st ho lam nghé dét
thd cam nay ban hét sin pham mdi ngay véi gia 220 nghin dong/mét. Hoi ho lam nghé dét thd
cam can san xuat va ban ra mdi ngdy bao nhiéu mét vai tho cam dé thu duge lgi nhuan t6i da?

Dap an: --
Loi giai.

Yéu cau can dat: Van dung dao ham ciia ham s6 bac ba dé giai quyét bai toan t6i wtu héa lgi nhuan
trong kinh té.
Tong doanh thu méi ngay khi ban z mét thd cam la:

R(z) = 220z (nghin dong).
Ham lgi nhuan moi ngay thu duge la:
P(x) = R(z) — C(x) = 220z — (2* — 32% — 202 + 500) = —2” + 32% + 2402 — 500.

Ta can tim gid tri 16n nhat ctia ham s6 P(x) trén doan [1;18]. Dao ham: P'(z) = —3z% + 6x + 240.
xz =10 (théa méan)
x = —8 (loai).

Ta tinh cac gid tri ctia ham s6 tai hai dau mit va tai diém t6i han: P(1) = —(1)3 + 3(1)% +
240(1) — 500 = —258.

Cho P'(z) = 0 < —3122 + 62 + 240 = 0 <
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P(10) = —(10)® + 3(10)2 + 240(10) — 500 = —1000 -+ 300 + 2400 — 500 = 1200.
P(18) = —(18)% + 3(18)2 + 240(18) — 500 = —5832 + 972 + 4320 — 500 = —1040.
So sénh céc gia tri, ta thay I[nao](P(a:) = P(10) = 1200.

1518

Vay ho lam nghé dét tho cam can san xuét va ban ra 10 mét vai tho cam mdi ngay dé dat lgi nhuan
toi da.

Hoc sinh dien: 10.

DA An: [L0] oo 0

Cau 5.

Tai mot khu du lich sinh théi, nguoi ta thiét ké mot mai vom kinh
c6 dang hinh chép tit giac deu S.ABCD. Day ABCD la hinh vuong
tam O c6 do dai canh bang 6 m. Cot tru SO dé mai vom vuong goc
v6i mat san (ABCD) va c6 chiéu cao 4 m. Dé giing mot dai den
LED trang trf tit canh day AB sang canh bén SC, cac ki su can tinh
toan khodng cach ngan nhat giita hai thanh thép thang dit doc theo
hai duong thing AB va SC. Tinh khodng cach nay (don vi: mét,
viét két qua dudi dang s6 thap phan). B C

4 )

L&i giai.

Yéu cau can dat: Tinh dugc khodng cach gitta hai duong thang chéo nhau trong mo hinh khong

gian thyc tién (trudng hgp c6 mot duong thang song song véi mit phang chita dudng thang con lai).
Buéc 1: Chuyén khoang cach hai dudng thing chéo nhau vé khoang cach tir diém

dén mat phang

Khoang cach ngin nhét giita hai thanh thép AB va SC chinh la khodng cach giita hai dudng théng

chéo nhau AB va SC.

Vi ABC'D la hinh vuong nén AB j/ CD, suy ra AB /| (SCD).

Ma SC c (SCD), do dé:

d(AB,SC) =d(AB,(SCD)) =d(A, (SCD)).
Mit khac, O 1a trung diém ctia AC' (giao diém hai dudng chéo) nén dudng thing AC cit mat phang
(SCD) tai C, ta c6 ti s6 khoang cach:
d(A,(SCD)) AC
d(0,(SCD)) oC
Budc 2: Tinh khoang cach tit tam O dén mit phang (SCD)
Goi H la trung diém ctia doan thing C'D. Vi ABCD la hinh vuéng tam O nén OH 1 CD va
1
OH = §AD =3 m. Vicot tru SO L (ABCD) nén SO L CD. Tu OH L. CD va SO L CD =

CD 1 (SOH) = (SCD) L (SOH) theo giao tuyén SH. Trong mat phing (SOH), ké OK 1 SH
tai K. Vi OK L SH va (SCD) L (SOH) nen OK 1 (SCD). Do d6, khoang cach tit O dén mét
phiang (SCD) chinh 1a doan OK. Xét tam giac SOH vuong tai O, c¢6 duong cao OK, 4p dung hé
thic lugng:

— 2 = d(A, (SCD)) = 2d(0, (SCD)).

11 N 11 N 1 1 N 1 25
OK?2 SO?2 OH? 42 32 16 9 144
144 12
Suy ra OK2:2—5=>OK23:2,4 (m).

Buéc 3: Két luan
Khoang cach gitta hai thanh thép AB va SC la:

d(AB,SC) =2 x 24 =48 (m).
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Hoc sinh dién: 4,8.
Dap an:

Cau 6. Mot khach san cong nghé cao c6 50 phong cho thué. Néu khéach san dat gia thué mdéi phong
la 2 trieu dong/ngay thi toan bo cac phong déu duge thue hét. Nghien citu thi truong cho thay, ct
mdi lan tang gia thue them 100 nghin dong/ngay thi sé c6 them 1 phong bi bo trong. Biét chi phi van
hanh, don dep cho méi phong duge thue 1a 200 nghin dong/ngay (phong trong khong mat chi phi nay).
Dé lgi nhuan thu dude trong ngay tit viec cho thué phong dat tit 115 trieu dong tré len, khach san
c6 thé thiét 1ap mitc gid cho thué cao nhat la bao nhiéu trigu dong/ngay? Dap an:
Loi giai.

Yéu cau can dat: Thiét lap ham muc tiéu Loi nhuan va gidi bat phuong trinh bac hai dé giai quyét
bai toan t6i uu.

Goi z 1a s6 lan tang gid them 100 nghin dong (z € N,0 < z < 50). Gid thué mdi phong
lic nay 1a: 2000 + 100z (nghin dong). S6 phong duge thué la: 50 — z (phong). Ham doanh thu:
R(z) = (2000 + 100x)(50 — ). Ham chi phi: C'(z) = 200(50 — ). Ham 1¢i nhuan:

P(z) = R(z) — C(x) = (1800 + 100x)(50 — 2) = 100(18 + 2)(50 — z) = 100(—2* + 32z + 900).
Dé lgi nhuan dat tir 115 tri¢u dong (115000 nghin dong) trd len:
100(—2? + 32 + 900) > 115000 & —22 + 322 + 900 > 1150 < 22 — 322 + 250 < 0.

Giai bat phuong trinh ta duge: 16 — v/6 < 2 < 16 + V6 < 13,55 < = < 18,45. Vi khach san muén
dat mic gia thué cao nhét nén ta can chon z 16n nhat. Vi z € N, gia tri 16n nhat théa man la
x = 18. Miic gia cho thué tuong tng la: 2000 + 100(18) = 3800 nghin dong = 3,8 trieu dong/ngay.
Hoc sinh dién: 3,8.

Dap an:

PHAN I (Cau héi tric nghiém chon 1 phuong an)

1. Al[2. c|[3. D|[4. D][5. B|l6. A]|7. cC]|[8. A||l9. Al|[10. B||11. D]|[12. A]

PHAN II (Cau héi tric nghiém chon phuong 4n ding sai)

Cau 1.

1210 c 6V

Cau 2.

0LOW

Cau 3.

(2] bJOLd)

Cau 4.

(2] c1d)

PHAN III (Cau héi trac nghiém tric nghiém ngin dién sb)

Caul Cau 2. Cau 3. Cau 4. Caub Cau 6.
(36 ] (Lol I3[ Jfjlal2fs] Jyjlrfol [ Jj|{[4[.[8] J{|{[38].[8] |
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Trudng THPT An Phudc DE THI THU TNTHPT LAN 1 NAM 2026
DE CHINH THUC Bai thi: TOAN
(Dé thi c6 11 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé)

Ho tén thi sinh: .............................. —
S6 bao danh: Ma de 1202

PHAN I. Cau tric nghiém nhiéu phuong an lwa chon. Hoc sinh chon mot phuong dn ding
duy nhat cho maéi cau (gom 12 cau,).

Cau 1.

Cho hinh chép S.ABC' ¢6 ddy ABC' la tam giac vuong tai B, canh bén S

SA vuong goc véi mit phing day. Biét SA = a va AB = a+/3 (tham khao

hinh vé&). S6 do géc phang nhi dién [S, BC, A] bing

@) 60°. 30°. ©) 45°. D) 90°.

AR c

Loi giai.
Géc nhi dién [S, BC, A] ¢6 canh 1a dudng thing BC.
Ta c6 BC' L AB (do AABC vuong tai B) va BC' L SA (do SA L (ABC)).
Suy ra BC' L (SAB) = BC L SB.
Vi AB 1 BC va SB L BC nén SBA chinh 1a goc phang nh;1 dién cia goc nhi dién [S, BC, A].
S a 1

Xét tam giac vuong SAB vuong tai A, ta co: tanS/BTél =—=—= S/B\A = 30°.
g g g AB a\/g \/§
Chon dap an (B) .. ... O
Cau 2. Tap nghiém clia bat phuong trinh logg(z — 2) < 2 1a
@ [2;11]. (2; 8. ©) (—o0; 11]. D) (2;11].

Loi giai.
Diéu kién xac dinh: 2 —2 > 0 < o > 2.
Bat phuong trinh da cho tuwong duong:  —2< 3?1 -2<9& x <11
Két hop véi diéu kien, ta duge tap nghiem 1a S = (2;11].
Chon dap an @ ............................................................................... O

Cau 3.
Cho hinh hop ABCD.A'B'C'D" (tham khéo hinh vé).

Vecto téng AB + AD + AA bang vecto nao dudi day?

@ BD'. ® AC. © AC. ) AC.

Loi giai.
Theo quy tic hinh hop, ta c6 tong ba vecto xuat phéat tit cing mot dinh bang vecto dudng chéo
khong glan xuat phat ti dlnh do.
Do vay: AB + AD + AA = AC’

Chon dAp A1 (B) . ..o O
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Cau 4. Cho cap s6 nhan (u,) c6 s6 hang dau u; = 3 va cong boi ¢ = 2. Tong clia 5 s6 hang dau
tien ctia cap so6 nhan d6 bang

(A) 45. 48. ©) 93. D) 96.

Loi giai.

e 2 7 N Z Z ]- —q"

Ap dung cong thic tinh tong n s6 hang dau tién cta cap so6 nhan: S, = u; ] 7
—q
1—-2° 1-32

T /: = . = . = . ]. — .

a c6: Sy = 3 ) 3 3 3-31=93
Chon dap an @ ............................................................................... O

Cau 5. Trong khong gian Oxyz, cho hai diém A(2;1; —1) va B(0; 3; 1). Phuong trinh mit cau dudng
kinh AB la

@(37+1)2+(y+2)2+22:12. ($—1)2+(y—2)2+z2=12.
© (z+1)2+ (y+2)2+ 22 =3. @(z—1)2+(y—2)2+22:
Loi giai.

Tam I ctia mit cau la trung diém ctia doan thang AB, suy ra I(1;2;0).

Ta c6 vecto AB = (—2;2;2), suy ra duong kinh AB = /(—2)2 + 22 + 22 = /12 = 21/3.
. AB

Ban kinh mat cauléR:T:\/g:RQZS.

Vay phuong trinh mat cau la: (z — 1)% + (y — 2)? + 22 = 3.

Chon dap an (D) ...t O

Cau 6. Khéo sat thoi gian doc sach trong tuan (don vi: gio) ctia 40 hoc sinh, ta thu duge bang mau
so lieu ghép nhom sau:

Thai gian (gio) | [0;2) | [2;4) | [4;6) | [6;8) | [8;10)
Sé hoc sinh 5 9 12 10 4

Trung vi clia mau so6 lieu ghép nhém trén bang
A) 4,5. 4,0. © 5.,5. D) 5,0.
Lo giai.
C6 mau 1a n = 40. Vi tri ctia trung vi la g = 20.

Tan s6 tich lfiy clia cac nhém 1an luot 1a: cf; = 5, cfo = 14, cfs = 26, cfy = 36, cfs = 40.
Vi 14 < 20 < 26 nén nhém chita trung vi 1a nhém tha ba: [4;6).
5 —Cfre1

Ap dung cong thiic tinh trung vi: M, = a + 2z kAl h, ta co:
my
20— 14 6
M, =14 2=44+—x2=441=5.
+ 2 X + B X +
Vay trung vi ctia mau so lieu 1a 5,0.

Chon dap an (D) ..ot O
~ N o a ~ N o X FERTRN £ 2‘7;2 -+ 2 N N 2 2 N
Cau 7. Duong tiém can xién ctua do thi ham so y = —Zr1 la duong thang c¢6 phuong trinh

x
@y:x—l. y:2$. @y:2x+1. @ysz—?).

Lai giai.
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Thuc hién phép chia da thic, ta c6: y = ——— =2r — 3 .
1c hién phép chia da thic, ta c¢6: y ] x +x+1

Vi lim [y— (22 —3)] = lim = 0 nén duong thing y = 2r — 3 1a tiém can xién ctia dd thi
z—+o00 z—too r +

ham so.

Chon dap an @ ............................................................................... O

Cau 8. Trong khong gian Oxyz, phuong trinh chinh tic ctia duong thang di qua hai diém M (1; —2; 3)
va N(2;0;1) 1a

r—1 y+2 =2-3 r—2 y z-—1
@1_2_—2‘ 1_—2_3'

r—1 y+2 2-3 r—1 y+2 =2-3
©3_—2_4' ®1_—2_2‘

Lai giai.

Duong thang M N nhan vecto M N = (1;2; —2) lam mot vecto chi phuong.
r—1 y+2 =2-3

Két hgp véi viee di qua diém M (1; —2;3), ta c6 phuong trinh chinh tic:

1 2 =27
Chon dap én@ ............................................................................... O
Cau 9. Ho tat cd cdc nguyen ham ctia ham s6 f(z) = 2z + ¢ 1a
@A) 2% —e" + C. B 2> +eInz+C. (O 2?+e* +C. D) 2+e" +C.
Loi giai.

Ap dung céc cong thitc nguyen ham co ban, ta co: / 2z +e")dz =2 +e" +C.

Chon dap an @ ............................................................................... O

Cau 10. Cho hai ham s6 y = f(x) va y = g(z) lién tuc trén doan [a;b]. Dién tich S ctia hinh phang
gi6i han béi do thi ctia hai ham s6 d6 va hai duong thing = a,z = b dudc tinh theo cong thiic nao

duci day?
[ 1@ = g(a)) da|

@S—w/ F(2) — 9(x)] da. ® 5=
©5- /u o) da. ©5= [ 1)~ o)l ar

Loi giai.
Cong thiic chuan tinh dién tich hinh phing giéi han bdi hai dd thi ham s6 y = f(x),y = g(z) va cac
b
duong thang r = a,z =014 S = / |f(z) — g(z)| da.

Chon dap an @ ............................................................................... O
Cau 11.

Cho hinh ling tru ABC.A'B'C’ (tham khao hinh v&). Mit phing (ABC) Al

song song v4i mat phang nao dudi day? |

A) (ABB'A)). ® (AB'C). (© (BCC'B"). (D) (ACC'A"). !

B’ ; c’
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Loi giai.
Theo tinh chat co ban ctia hinh ling tru, hai mit day luon song song véi nhau.
Do d6, mat phéng day (ABC) song song v6i mat phang day (A'B'C").

Chon dap an (B) ... o O
Cau 12. Nghiém cua phuong trinh 2cosx =1 la
@x::l:g—l-knr(kGZ). x:j:%%—knr(k:EZ).
@x:ingka(keZ). @J;:i%—l—kZW(keZ).
Loi giai.

1
Tacécosa::5<z>cosx=cos%<z>xzi%+k27r (ke Z).

Chon dap &n (C) ... O

PHAN II. Cau tric nghiém dang sai. Trong moi § a), b), ¢), d) ¢ moi cau, hoc sinh chon ding
hodc sai (gom /4 cdu,).
Cau 1. Trong mot moi truong nudi cdy thi nghiem, sé lugng vi khuan N(t) (con) sau thsi gian ¢
(gid) sinh sdi véi toc do ti 1é thuan véi s6 lugng vi khuan hién c6, tiic 14 théa man phuong trinh dao
ham N’(t) = k- N(t) (v6i k 1a hing sb sinh trudng). Biét ring ban dau (¢ = 0) ¢6 500 con vi khuan
va sau 3 gio thi s6 lugng vi khuan tang len thanh 4000 con.

a) S6 lugng vi khuan c6 trong mai trugng nuoi cay sau 6 gio 1a 16 000 con.

b) A =500 va k= In2.

c) Ham s6 c6 dang N(t) = A - ekt (v6i A > 0 1a hing s6).

d) Sau nita ngay nudi cay, s6 lugng vi khuan sé vugt qua mbc 2 trieu con.

Loi giai.

a) (S) [Mtc do: Hiéu] [Nang lyc: MH] Tir két qué tren, ham sé mo hinh 1a N () = 5002 =
500 - 2.
Sau 6 gio (t = 6), s6 lugng vi khuan 1a N(6) = 500 - 26 = 500 - 64 = 32000 (con) chit khong
phéi 16 000. Menh dé ¢) Sai.

b) (D) [Mtic do: Hiéu] [Nang Iyc: MH] Thai diém ban dau t = 0, ta ¢6 N(0) = 500 = C-¢° =
500 = C' = 500.
Sau 3 gio, N(3) = 4000 = 500-e3* = 4000 = e3* = 8 = ¢f = 2 = k = In2. Ménh dé b) Ding.

o Y0 N'(t)
¢) (D) [Mic do: Hiéu] [Nang hyc: GQ] Ta c6 =k= dt = [ kdt = In|N(t)| =
N(t) N(t)
kt + C.
Vi 86 lugng vi khuan N(t) > 0 nén N(t) = eFH+01 = eC1 . bt = O - ek (v6i C = et > 0). Meénh
dé a) Duang.

d) @ [Mdc do: Van dung] [Nang luc: MH] Nita ngay tuong duong véi t = 12 gio.
S6 Iugng vi khuan tai thoi diém nay 1a N(12) = 500 - 2!2 = 500 - 4096 = 2 048 000 (con).
Vi 2048000 > 2000000 nén sb lugng vi khuan da vugt mbe 2 trieu con. Ménh dé d) Ding.

Chon dap an ’ a sai ‘ b ding | ¢ ding ‘ d ding ‘ ................................................. O

Cau 2. Trong khong gian v6i he truc toa do Ozyz (don vi do trén cac truc 1a mét), mot thiét bi
lin khong nguoi 14i xuat phat tit diém A(1;1;1). Thiét bi lan di chuyén theo mot quy dao la dudng
thang véi hudéng luon duge xac dinh béi vecto @ = (2;2;1). Biét ring toc do di chuyén ctia thiét bi
tai thoi diém t (giay) ké tit lic xuat phat duge mo phong bdi ham s6 v(t) = 2t + 2 (m/s).
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a) Mit phang di qua diém xuat phat A va vuong géc véi qui dao chuyén dong ctia thiét bi lan
c6 phuong trinh tong quat 1a 2z +2y + 2 — 5= 0.

b) Phuong trinh chinh tic ctia duong théng mo td quy dao chuyén dong ciia thiét bi lan la
r—2 y—2 =z-1

1 - 1 _/ 1 i N e Z

c) Quéang duong thiét bi lan di chuyéen dugce sau 3 giay dau tién ke tir lic xuat phat 1a 15 mét.

d) Gia st ving cdnh bao an ninh ctia mot tram quan sat ngam 1a khoi cau (S): 2?2 + y? + 22 —
221 — 22y + 217 < 0. Tai thoi diém ¢ = 3 (gidy), thiét bi lin vAn nam ngoai ving canh bao an
ninh nay.

L&i giai.

a) (D) [Mtc do: Biét] [Nang lyc: TD] Quy dao chuyén dong ciia thiét bi lan 1a duong thing
nhan @ = (2;2;1) lam vecto chi phuong. Do d6, mat phang vuong géc v6i qui dao sé nhan
n="u=(2;2; 1) lam vecto phap tuyén.

Phuong trinh mat phang di qua A(1;1;1) c6 dang:

2@ -1 +2y—1)+1(z—1)=0<2x+2y+2—-5=0.
Meénh dé a) Dung,.
b) (S) [Mitc do: Hiéu] [Nang lwe: TD] Dudng thing mo ta quy dao di qua diém A(1;1;1) va
r—1 y—-1 =z-1
) S . 2 1
Phuong trinh ¢ ménh de b) da bi bay nham lan vi tri gitta toa do diem va toa do vecto (mot
16i hoc sinh rat hay sai). Ménh dé b) Sai.

c6 vecto chi phuong ¥ = (2;2;1) nén phuong trinh chinh tic phai la

c) @ [Mitc do: Hiéu] [Nang luc: MH] Quang duong thiét bi lin di chuyén duge sau 3 giay
dau tien duge tinh bang tich phan ctia ham van toc:

S:/gv(t)dt:/3(2t+2)dt: [t2+2t]§:32+2(3):15 (mét).

Meénh dé c¢) Ding.

d) D) [Mic do: Van dung] [Nang lyc: MH] Tai thoi diém ¢ = 3, quang dudng thiét b lan di
dugce 1a S = 15 m. Goi M la vi tri cua thiét bi ltic nay. Vi thiét bi di chuyén thang tit A theo
huéng clia vects @ nén vecto do doi AM s6 cting huéng véi .

Do dai cta ¥ 1a |U| = V22 4+ 22+ 12 = 3.

) — L1
Ta c6 mbi lien he: AM = %u = 35(2 2:1) = 5(2;2;1) = (10 10;5).
u

Suy ra toa do diém M la: M = A + AM = (1+ 10; 1 + 10; 1+5)=(11;11;6).
Khdi cau viing canh bao c6 bat phuong trinh 22 + 3% + 22 — 222 — 22y + 217 < 0.
22 =22
Tt phuong trinh nay, ta xac dinh duge tam 1 (_T’ 5 0) = I(11;11;0) va ban kinh
R=+112 4112 + 02 — 217 = /242 — 217 = /25 = 5.
Khoang cach tu M dén tam I la:

IM = /(11 —11)2 + (11 — 11)2 + (6 — 0)2 = V/36 = 6.

ViIM =6 > R =5, nén tai thoi diéem ¢t = 3 (giay), thiét bi lin van chua di vao phan khong
gian bén trong ciia khoi cau canh bdo (ndm ngoai). Ménh dé d) Ding.

Chon dap an |a ding | bsai | c ding [ ddiing | ... O
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Cau 3. Cho ham s6 y = f(z) = %

a) Ham s6 da cho nghich bién trén khoang (0;2).

x? — 2x

CESE

c) Diém ciec tic¢u ctia do thi ham s6 1a (2;1).

d) Gi4 tri 16n nhat ctia ham s6 trén doan [—2;0] bang 0.
Loi giai.

b) Dao ham ciia ham 6 1a f'(z) =

T 7é 1 x # 1.
Ham s6 nghich bién trén cac khoang (0; 1) va (1;2). Khong thé két luan nghich bién trén khoang
(0;2) vi ham s6 gian doan tai z = 1. Ménh dé b) Sai.

. —22<0 0<z<2
a) (S) [Mitc do: Biét] [Nang lyc: TD] Ta ¢ f'(z) < 0 < {:c ! & !

b) (D) [Mitc do: Biét] [Nang hye: TD] Ta o6 f(z) = 2= _(;)__1)<2f“2_3“7+3> _

2% — 2z

(v —1)*

Cho f'(z) =0 22— 22 = 0 & = = 0 hodc z = 2. C4 hai nghiem déu théa man diéu kien
x # 1. Ménh dé a) Dung.

c¢) D) [Mitc do: Biét] [Nang lyc: TD] Béang xét dau f'(z) cho thiy f(z) ddi déu tit am sang
duong khi qua x = 2.
Do d6 ham s6 dat cyc tiéu tai z = 2. Gia tri cyc tieu f(2) = 1. Suy ra diém cyc ticu ctia do
thi ham s6 1a (2;1). Menh dé c¢) Diang.

d) (S) [Mtc do: Hiéu] [Nang lwc: GQ] Xét ham sb tren doan [—2;0]. Ta théy tren doan nay
r<0=2%>—-21>0,dod6 f/(x) >0, ham s6 dong bién.
Gi4 tri 16n nhat trén doan [—2;0] la f(0) = —3 (khong phai bang 0). Meénh dé d) Sai.

Chon dap an ’ a sai ‘ b dung | c ding ‘ d sai ‘ ................................................... 0

Cau 4. Tai mot bénh vién, ngusi ta ap dung mot phuong phap xét nghiém ra soat nhanh ddi véi
mot loai Virus X. Dit lieu thong ké y té cho thay ti 1é nguoi dan thyc sy nhiém loai Virus nay trong
cong dong 1a 2%. Kha nang ctia bo xét nghiém nhu sau: Néu mot nguoi thyc sy nhiém Virus X, xét
nghiém sé cho két qua duong tinh vé6i xac suat 95%; nhung néu mot ngudi khong nhiém bénh, xét
nghiém van c6 thé bao duong tinh (duong tinh gid) véi xac suat 4%. Chon ngau nhién mot ngusi
tham gia ra soat. Goi A 1a bién c¢6 "Ngudi d6 thuc syt nhiédm Virus X" va B 1a bién ¢6 "Nguoi do co
két qua xét nghiem duong tinh".
a) P(A) = 0,02 va P(B|A) = 0,95.
b) Xac suat mot ngudi nhan két qué xét nghiem duong tinh biét rang ngudi dé khong nhiém bénh
13 0,96.
c) Xac suat mot nguoi bat ky nhan két qua duong tinh 1a 0,0582.
d) Néu mot ngudi cam trén tay td két qua duong tinh, kha nang ngudi d6 thuc sy mac benh 1a
rat cao (trén 50%), do do bac si c6 thé 1ap titc dua ngudi nay vao phac do diéu tri manh.
Loi giai.
a) D) [Mitc do: Biét] [Nang lwe: GQ] Theo théng ke, c6 2% ngudi dan nhiém benh nen

P(A) = 0,02. Xac suat xét nghiem duong tinh khi nguoi dé c¢6 benh 14 95% nen P(B|A) = 0,95.
Meénh dé a) Dung.
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b)

d)

@ [Mitc do: Biét] [Nang luc: GQJ Bién c¢6 "ngusi d6 khong nhiém bénh" 1a A. Viec xét
nghiém ra duong tinh véi ngudi khong bénh (duong tinh gia) 1a 4%. Do do, bang ngon ngit
bién cb ta c6 P(B|A) = 0,04 (chit khong phai 0,96). S5 0,96 1a ti 16 am tinh that. Menh dé b)
Sai.

(D) [Mitc do: Hiéu] [Nang luc: GQ] Ta 6 P(A) =1 — P(A) = 1 —0,02 = 0,98. Stt dung
cong thitc x4c suat toan phan, xac suat c6 két qua duong tinh chung la:

P(B) = P(A) - P(B|A) + P(A) - P(B|A)

P(B) = 0,02 x 0,95+ 0,98 x 0,04 = 0,0190 + 0,0392 = 0,0582.
Menh dé c¢) Ding.

@ [Mitc dé: Van dung] [Nang luc: GQ] Can tinh xac suat ngudsi d6 thuc sy mic bénh
khi da c6 két qua duong tinh, tic 1a P(A|B). Ap dung cong thitc Bayes:

P(A)- P(B|A 1 1
(4) - P(B|A) _ 00190 _ 190 2065 _ 39 65%.

P(A|B) = = =
(41B) P(B) 0,0582 582

Danh gia thyc tién: Kha nang thuc sy ¢6 bénh dit xét nghiém duong tinh chi khodng 32,65%
(do can bénh nay von rat hiém véi ti 1& 2%). Vi 32,65% < 50%, kha nang bi nhan dién nham
(duong tinh gid) van cao hon. Bac si khong thé diéu tri ngay lap tiic ma can chi dinh lam thém
xét nghiem chuyén sau (nhu PCR) dé khang dinh. Ménh dé d) Sai.

Ngusi kham

0,02
0,98

(C6 bérdKhong bénh)

e

B (DuongBfilpfeng itiiy@i) tinh that)
So do hinh cay mo phéng nghich li duong tinh gid trong y té

Chon dap an ’ a dung ‘ b sai | ¢ ding ‘ d sai ‘ ................................................... O

PHAN III. Cau tric nghiém tra 18i ngin. Hoc sinh trd 10i két qud vao phan dugc yéu cau (gom
6 cau).

Cau 1. Mot he théng phan tai mang ty dong phan phéi ngdu nhién 7 géi dit ligu (gidng het nhau)
cho 4 may chi xit Iy (duge danh s6 1, 2, 3, 4). He théng duge 1ap trinh dé ddm bao m&i may chi
déu nhan dugc it nhat 1 goi dit lieu nhim duy tri hoat dong liéen tuc. Tinh xac suat dé may chi s6

1 nhan duge diang 2 goi dit lieu (viét két qua dudi dang s6 thap phan). Dap an: [ 0], [3] |
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Loi gidi.
Yéu cau can dat: Van dung phuong phap t6 hgp (vach ngan Euler) dé dém sb phan tit ciia khong
gian mau va bién cd trong bai toan thuec té.
Goi 21, T2, 3, 24 lan luct 1a s6 goi dit lieu ma 4 may chi nhan duge. Ta c6 phuong trinh: z; +
Ty + w3+ xy = 7 voi dicu kien z; > 1 (Vi = 1,2,3,4). S6 phan tit ctia khong gian mau chinh 1a s6
nghiem nguyén duong clia phuong trinh trén. Ap dung bai toan chia keo Euler, s6 cach phan phéi
6!
v n(Q) =0 =02 = 33 20 (céch).
Goi bién c6 A: "May chii s6 1 nhan duge ding 2 goi dit lieu". Khi d6 x1 = 2. Suy ra xo+ 23+ 14 =
7 —2 =5 vV6i Ty, 13,74 > 1. S6 cach phan phdi cho 3 may chti con lai 14 s6 nghiém nguyén duong
ctia phuong trinh x5 + x3 + x4 = 5, tuong ting véi: n(A) = Ci~} = C? = 6 (cach).
) D n(A) 6
Xéc sudt ciia bién b A Ia P(A) = 20— 2 _ 3.
ac suat cua bién c¢6 A la P(A) 2@ 20
Hoc sinh dién: 0,3.
DD AN |0, 3] 0

Cau 2.

Tai mot khu du lich sinh thai, ngudi ta thiét ké mot mai vom kinh
c6 dang hinh chép tit giac deu S.ABCD. Day ABC D la hinh vuong
tam O c6 do dai canh bang 6 m. Cot tru SO dé mai vom vuong goc
v6i mat sain (ABCD) va ¢6 chiéu cao 4 m. Dé giang mot dai den
LED trang trf tit canh day AB sang canh bén SC, cac ki su can tinh
toan khoang céch ngan nhét giita hai thanh thép thang dit doc theo
hai dudng thing AB va SC. Tinh khodng céch nay (don vi: mét,
viét két qua dudi dang s6 thap phan). B c

4,

L&i giai.

Yéu cau can dat: Tinh dugc khodng cach giita hai dusng thing chéo nhau trong moé hinh khong

gian thyc tién (truong hgp c6 mot duong thang song song véi mit phang chita duong thang con lai).
Budc 1: Chuyén khoang cach hai dudng thing chéo nhau vé khoang cich tir diém

dén mat phing

Khoang cach ngin nhat giita hai thanh thép AB va SC chinh la khoang cach gitta hai duong thing

chéo nhau AB va SC.

Vi ABCD la hinh vuong nén AB /| CD, suy ra AB /| (SCD,).

Ma SC C (SCD), do do:

d(AB,SC) = d(AB, (SCD)) = d(A, (SCD)).

Mit khac, O 1a trung diém ctia AC' (giao diém hai dudng chéo) nén dudng thing AC cit mat phang
(SCD) tai C, ta c6 ti s6 khoang cach:
d(A,(SCD)) AC

d(0,(SCD)) ~ 0C ~ 2= d(A, (SCD)) =2d(0,(SCD)).

Buéc 2: Tinh khoang cach tit tam O dén mit phang (SCD)
Goi H la trung diém ctia doan thang C'D. Vi ABCD la hinh vuong tam O nén OH L CD va

1
OH = §AD =3 m. Vi cot tru SO L (ABCD) nén SO L CD. Tt OH L. CD va SO 1L CD =

CD L (SOH) = (SCD) L (SOH) theo giao tuyén SH. Trong mat phing (SOH), ké OK 1 SH
tai K. Vi OK L SH va (SCD) L (SOH) nén OK L (SCD). Do d6, khoang cach tit O dén mat
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phéng (SCD) chinh la doan OK. Xét tam giac SOH vuong tai O, c6 duong cao OK, 4p dung he
thic lugng:

11 N 1 _1+1_1+1_25
OK?2 SO2 OH? 42 32 16 9 144’
144 12
SuyraOKQZ%ﬁOK:E:ZZL(m).

Budc 3: Két luan
Khoang céach gitta hai thanh thép AB va SC' la:

d(AB,SC) =2 x 2,4 = 4,8 (m).

Hoc sinh dién: 4,8.
DA AN |4 | U

Cau 3. Mot ho lam nghé dét vai thd cam & lang My Nghiép thudc xa Ninh Phuéce tinh Khanh Hoa
san xuat mdi ngay dudc z mét vai tho cam (1 < x < 18). Tong chi phi san xuat z mét vai tho
cam (tinh bing nghin ddng) cho bdi ham s6 C(x) = 2 — 32% — 20z + 500. Gia st ho lam nghé dat
thd cam nay ban hét sin pham mdi ngay véi gia 220 nghin dong/mét. Hoi ho lam nghé dét thd
cam can san xuat va ban ra mdi ngdy bao nhiéu mét vai tho cam dé thu dugc lgi nhuan t6i da?

Dap an: --
Loi giai.

Yéu cau can dat: Van dung dao ham ciia ham s6 bac ba dé giai quyét bai toan t6i uu hoéa loi nhuan
trong kinh té.
Tong doanh thu méi ngay khi ban z mét thd cam la:

R(x) = 220x (nghin dong).
Ham 1gi nhuan méi ngay thu duge la:
P(z) = R(z) — C(x) = 2202 — (2* — 32 — 202 + 500) = —a° + 32% + 240z — 500.

Ta can tim gia tri 16n nhat ctia ham s6 P(x) trén doan [1;18]. Dao ham: P'(z) = —3z* + 6x + 240.
x = 10 (théa méan)
r = —8 (loai).
Ta tinh cac gid tri ctia ham s6 tai hai dau mit va tai diém t6i han: P(1) = —(1)3 + 3(1)% +
240(1) — 500 = —258.
P(10) = —(10)® + 3(10)2 + 240(10) — 500 = —1000 -+ 300 + 2400 — 500 = 1200.
P(18) = —(18)% + 3(18)2 + 240(18) — 500 = —5832 + 972 + 4320 — 500 = —1040.
So sanh cac gié tri, ta thay r[??é]cP(as) = P(10) = 1200.

Cho P'(z) =0& —32? + 62+ 240 =0 &

Vay ho lam nghé dét tho cam can san xuat va ban ra 10 mét vai tho cam mdi ngay dé dat lgi nhuan
t61 da.
Hoc sinh dién: 10.

DA An: L0 U

Cau 4. Trong dgt phong chong dich, mot bénh vién trung wong can phan bo khan cap 15 thimg vat
tu y té (cic thung giong hét nhau) cho 3 tram y té co s6 1a A, B va C. Theo quy dinh danh gia rui
ro, tram A phai nhan dugc it nhat 4 thung, tram B nhan it nhat 3 thung va tram C nhan it nhat
1 thiing. Hdi bénh vién c6 tat ca bao nhiéu cach phan bo 15 thiing vat tu nay dé thoéa man cac yéu

cau trén? Dap an: ‘ 3 --

Lai gidi.
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Yéu cau can dat: Rén luyén va van dung phuong phap vach ngian Euler (Stars and Bars) dé chia
nhém déi tuong théa man dieu kién phic hop.

Goi 24,25, ¢ lan luot 1a s6 thing vat tu phan bo cho 3 tram y té. Ta c6 phuong trinh tong
s6 thung: x4 + zp + ¢ = 15. Diéu kién rang buoc: w4 > 4, v > 3, ¢ > 1 (v6i z; € N). Dat
ya=24—4>0,ys =25 —3 >0, yo = v¢c — 1 > 0. Thé vao phuong trinh ban dau, ta dugc:

Wa+4)+ s +3)+(e+1) =15 ya+yp+yc="T.

S6 cach phan b chinh 13 s6 nghiem nguyen khong am ciia phuong trinh y4 + yg + yo = 7. Ap dung
thuat toan chia keo Euler (bai toan vach ngén) chia n = 7 phan t1t cho & = 3 nhém, s6 cach chia la:

9x8

k—1 _ 13—-1 — (2 _
On—‘rk—l - C(7+371 - C’9 - 2

= 36 (cach).
Hoc sinh dién: 36.

DA An: |30 U

Cau 5. Mot khach san cong nghé cao c6 50 phong cho thué. Néu khéach san dat gia thue méi phong
la 2 trieu dong/ngay thi toan bo cac phong déu duge thue hét. Nghien citu thi truong cho thay, ct
mdi lan tang gia thue them 100 nghin dong/ngay thi sé c6 them 1 phong bi bo trong. Biét chi phi van
hanh, don dep cho méi phong duge thue 1a 200 nghin dong/ngay (phong trong khong mat chi phi nay).
Dé lgi nhuan thu dude trong ngay tit viec cho thué phong dat tit 115 trieu dong tré len, khach san
c6 thé thiét lap muc gié cho thué cao nhét 1a bao nhieu trieu déng/ngay? Déap an:| 3|, |8 |
Lo gidi.

Yéu cau can dat: Thiét lap ham muc tiéu Lgi nhuan va giai bat phuong trinh bac hai dé giai quyét
bai toan tbi uu.

Goi z 1a s6 lan tang gid them 100 nghin dong (z € N,0 < z < 50). Gid thué mdi phong
lac nay la: 2000 + 100z (nghin dong). S6 phong duge thueé la: 50 — z (phong). Ham doanh thu:
R(x) = (2000 + 100z)(50 — ). Ham chi phi: C(x) = 200(50 — x). Ham lgi nhuan:

P(z) = R(z) — C(z) = (1800 + 100z)(50 — z) = 100(18 + z)(50 — x) = 100(—z* + 32z + 900).
Dé lgi nhuan dat tit 115 trieu dong (115000 nghin dong) trd len:
100(—2? + 32z +900) > 115000 < —z2 + 32z + 900 > 1150 < 2% — 322 + 250 < 0.

Giai bat phuong trinh ta duge: 16 — v6 < 2 < 16 + V6 < 13,55 < = < 18,45. Vi khach san mudn
dat mic gia thué cao nhét nén ta can chon x 16n nhat. Vi x € N, gia tri 16n nhat thoéa man la
x = 18. Miic gia cho thué tuong ting la: 2000 + 100(18) = 3800 nghin dong = 3,8 trieu dong/ngay.
Hoc sinh dién: 3,8.

DA AN |3 8 0

Cau 6.

Mot thiing 0 ritgu vang bang gb soi c6 dang 1a mot khoi tron xoay.
Néu cét thiing béi mot mit phang chita truc déi xing ctia thing thi
duong vién ngoai clia thiét dién 14 mot phan ciia duong parabol. Biét
thung c6 chieu dai 10 dm, duong kinh hai mit day bang nhau va bang
6 dm, phan phinh to nhat ¢ gitta thung c¢6 duong kinh bang 8 dm.
Hay tinh dung tich ctia thing 0 rugu nay (don vi: lit, lam tron két
qua dén hang don vi). (Biét 1 lit = 1 dm® va gid st b6 qua do day
ctia v6 go).

Dip an:
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Loi giai.

Yéu cau can dat: Biét cach mo hinh hoa cac vat thé tron xoay lén hé truc toa do Ozy va ding
tich phan dé tinh thé tich.

Bué6c 1 (Mo hinh héa): Gan hé truc toa do Oxy sao cho truc Ox triung véi truc ddi xing clia
thiing, gbc toa do O nam tai vi tri chinh gitta ciia thung. Vi thung dai 10 dm nén than thung trai

. . . 8
dai tt hoanh d6 © = —5 dén x = 5. Ban kinh phan phinh to nhat tai x = 0 1a 7., = 5= 4 dm. Do
d6, dinh ctia parabol 1a (0;4). Phuong trinh parabol ¢6 dang y = ax?® + 4. Ban kinh tai day z = 5 1a
6 2

r=g = 3 dm. Parabol di qua diém (5;3). Thay vao phuong trinh: 3 = a(5)? + 4 & 250 = —1 =
a = —0,04. Vay phuong trinh duong bién la y = —0,042% + 4.

Budc 2 (Tinh thé tich): Dung tich thiing rugu la thé tich khéi tron xoay sinh ra khi quay phan
hinh phang giéi han béi y = —0,042%2 + 4,y = 0,z = —5, 2 = 5 quanh truc Oz.

5 5
V = 7r/ (—0,042% + 4)? dw = 27?/ (0,0016z* — 0,322% + 16) dx
0

-5

5 3
Tinh nguyén ham: F(z) = 0,0016% - 0,32% + 162. Thay can = 5:

3125 125 40 40 203
F(5)=0,0016 | — | — 0,32 | — 165)=1——4+80=81— — = —.
5 = 00016 (2 02 (22) 165 - 1= P 0.
203 406 ) .
Vay V =2n <?) = Tﬁ ~ 425,16 (dm®). Lam tron dén hang don vi, dung tich cfia thing 1a 425

lit.
Hoc sinh dién: 425.

DA An: (4D | o U

PHAN I (Cau héi tric nghiém chon 1 phuong an)

1. B||2. D|[3. B||4. c||5. D||6. D||[7 DJ|[8. A|l9. c]|10. C|[11. B||12. C]

PHAN II (Cau héi trac nghiém chon phuong an ding sai)

caul. @QOO® cau2 OOLOO® caus. OO
Cau 4. e@e@

PHAN III (Cau héi trac nghiém tric nghiém ngin dién sd)

Cau 1. Cau 2. Cau 3. Cau 4. Cau 5. Cau 6.
Lol I3 el I8 Jpjlafol [ Jjsfel [ Jj|3l. 8] Jj|[al2][5] |

)
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