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PHAN I. Cau tric nghiém nhiéu phwong 4n lya chon (3,0 diém)
Céu 1. Cho ham s6 y = x® — 3x2. Ménh dé ndo dudi day dung?

A. Ham sb nghich bién trén khoang (0; 2). B. Ham s dong bién trén khoang (0; 2).
C. Ham s nghich bién trén khoang (2; +0). D. Ham sb nghich bién trén khoang (—oo; 0).
Céau 2. Tiém can ngang cia d6 thi ham sé y = % c6 phuong trinh la
Ay =-2. B.x = —2. Cy== D.x=—-.
Cau 3. Haim s6 y = x® — 3x% + 1 ¢6 diém cuc tiéu la
A.x =-3. B.x=1. C.x =2. D.x =0.
Céu 4. Gia tri 16n nhét ciia ham s6 f(x) = —x* + 2x2 + 3 trén doan [0; 2] bing
A. 3. B. -5. C.4. D. 0.
Céu 5. Cho ham s6 f(x) xac dinh trén R va c6 bang xét dau ciia f'(x) nhu sau:
i —00 -2 () 2 +co
f'(x) ‘ + 0 - 0 + 0 <+
S6 diém cuec tri ctia ham s d3 cho la
A. 2. B. 1. C.0. D. 3.
Céu 6. Cho ham s6 f(x) c6 bang bién thién nhu sau:
xr -0 -1 0 1 +00

f(z) -0 + 0 - 0

+
R 3 +00
o N SN

Ham s di cho dong bién trén khoang nao sau day?
A. (—1;0). B. (—o0; —1). C. (—1; +00). D. (0; 1).

Cau 7. Buong cong ¢ hinh dudi day 1a d6 thi ciia ham s6 nao trong cac ham so sau?
y

7 a0 1
-1

Ay =x* —2x2% B.y = x3 — 3x. C.y = —x3+ 3x. D.y = x3 — 3x2.
Cau 8. Cho ham s6 y = f(x) xéc dinh, lién tuc trén doan [—2; 2] va c6 db thi 1a dudong cong trong hinh v&
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Goi M, m lan luot la gia tri 1on nhét va nho nhat cia ham sb trén doan [—2;2]. Gid trictaM — m bﬁng
A. 0. B. 4. C.8. D. 2.
Cau 9. Cho ham s6 bac bay = f(x) c¢6 d6 thi nhu hinh v&

S6 nghiém ctia phuong trinh f(x) = 2 1a

A. 2. B. 3. C. 1L D. 4.
Cau 10. Mot vat phuyén dong theo quy luat s(t) = —t* + 6t + 15¢, vdi t (gidy) la khoang thoi gian tinh tir
lac bat dau chuyén dong va s (mét) la quang duong vat di dugc trong khoang thoi gian do. Tinh vén toc tiac
thoi cua vat tai thoi diém t = 2 gidy.

A. 15 (m/s). B. 27 (m/s). C. 24 (m/s). D. 36 (m/s).
Cau 11. Tiém can dimg ciia d6 thi ham s6 y = % c6 phuong trinh 1a

A.x=1 B. x = 3. C.y=1 D.y =3.
Cau 12. Ham s ndo sau day dong bién trén khoang (—oo; 4+00)?

Ay = x* +2x2. B.y=x3+3x—1. C.y=—x3—x. D.yzi—t;.

PHAN II. Ciu tric nghiém ding sai (4,0 diém)

Cau 1. Cho ham s bac ba f(x) = §x3 —x? —3x + 2.
a) Pao ham cua ham sb da cho 1a f'(x) = x% — 2x — 3.
b) Tap nghiém cua phuong trinh f'(x) = 01a S = {3}.
o) f(1) > f(2).

d) Gia tri cuc dai ciia ham s6 £ (x) 12 ycp = %

x%—x-2

Céu 2. Cho ham s6 f(x) = —
a) Tap xac dinh ciahamsb1aD = R\ {1}.

r 2_
b) Pao ham cua ham s§ 1a f'(x) == (x_zf;B.

¢) Do thi ham sb c6 mot duong tiém can ding 1a x = 1 va mdt duong tiém cén xién la y = x.

d) Khoang cach tir tim dbi xung cua dd thi ham s trén dén géc toa do O béng 2.
Céu 3. Mot bé chira ban dﬁu ¢6 200 lit nude tinh khiét (chua co chat khir trung). Cir mdi phit, nguoi ta bom
thém vao bé 40 lit nudc, dong thoi cho thém 20 gam chat khir trung (gia st chat khir trang hoa tan ngay, dung
dich duoc khl}ﬁy deu va su thay doi the tic}l do thém chat ran 1a khong dang ké). Goi f(t) la nong do chat khu
trung trong bé (don vi: gam/lit) tai thoi diem t phat (¢ = 0).

a) Tai thoi diém t phut, thé tich dung dich trong bé 1a V(£) = 200 + 40t (lit).

b) Tai thoi diém t phit, khdi lwong chit khir tring trong bé 1a m(t) = 200 + 20t (gam).

t
2t+10
d) Khi thoi gian t ting l1én vo han (t — +o0), néng do chat khir trung trong bé sé tién dan dén ngudng 0,5
gam/lit va khong bao gi¢ vugt qua ngudng nay.
Cau 4. Cho d6 thj cia ham sd loi nhuin y = P(x) (don vi: triéu déng) phu thudc vao gia ban x ctia mdt san
pham (don vi: trim nghin ddng) cia mot startup cong nghé nhu hinh v& dudi day. Biét rang d6 thi ham sb
P(x) la mt dudng parabol.

¢) Nong do chat khtr tring trong bé tai thoi diém t phut duoc biéu dién bai ham s6 f(t) = (gam/lit).
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a) Doanh nghiép hoa von (loi nhuan bang 0) khi dinh gia ban san pham 1a 100 000 dong hodc 700 000 dong.
b) Loi nhuén cia doanh nghiép dat gia tri 16n nhét 1a 90 triéu dong khi gia ban mdi san pham la 400 000
dong.

¢) Tdc do thay d6i cua loi nhuan (loi nhuan bién) P’ (x) mang gi tri duong khi gia ban x € (4; 7).

d) Néu doanh nghiép quyét dinh ban san pham vai gia 200 000 dong thi 1gi nhuan thu duoc 14 60 triéu dong.

PHAN III Céu tric nghiém tra 1oi ngz‘m (3,0 diém)

Cau 1. Mt thuong hi¢u my pham cao cap thiét ké hop trung bay cho dong nudc hoa méi. Hop dung bén ngoai
1a mot khbi nhya mica trong sudt c6 dang nira mit cau voi ban kinh R = 10 cm, dugc Gp khit 1én mot mat de
phang. Bén trong hop, lo dyng nudc hoa bang thuy tinh c6 dang kh01 hop chir nhat. Bé lo nuge hoa duge cb
dinh chic chian ma khong can thém mut xdp 16t, nha thiét ké yéu cau mit day cua lo phai nam sat trén mat dé
hop, dong thoi 4 dinh phia trén cia lo phai vira cham khit vao mit trong ctia vom mica. Biét rang dé dam bao
ty 1€ thAm my cua thuong hiéu, chiéu dai mat day lo nude hoa ludn phai gép ddi chidu rong.

Hoi nha san xuét co thé thiét ké 1o nudc hoa co dung tich 16n nhat 14 bao nhiéu cm?® ? (B6 qua bé day cua 16p
v6 thuy tinh va nhya mica; lam tron dén hang don vi).

Céu 2. S6 nguoi nhiém mot loai virus 1ay nhiém trong cong dong sau t ngay (ké tir khi phat hién ca bénh dau
tién) dugc mo hinh hoa xap xi boi ham s6 I(t) = —t3 + 15t% + 10 (ngudi). Toc do truyén bénh dat gia tri
16n nhét vao ngay thir may keé tir khi phat hién ca bénh dau tién?

A \ X 4, C N g <A 1A \ ,
Cau 3. Ham soy=x—2+;c0g1atr1cuc dai va gia tri cyc tiéu lan luot la a, b. Tinh a — b.

Cau 4. Cho ham s6 y = fc"—_*f ¢6 @6 thi (C). Biét @6 thi (C) di qua diém M(0; —1) va tiém cin ngang c6
phuong trinh y = 2. Tinh gia tri ctia f(3).
Céu 5. Mot hat chuyén dong doc theo truc toa do voi phuong trinh chuyén dong la s(t) = t3 — 9t? + 24¢t,

trong d6 s (mét) va thoi gian ¢ (gidy) tinh tir ltc bat ddu chuyén dong. Tinh tong quing duong hat d6 da di
chuyén duoc trong 5 gidy dau tién ké tir luc bat dau chuyén dong.

Cau 6. Mot cong ty logistics can van ch}lyen mot chuyén hang dep df)i tac ¢ khoang cach 150 km. Chi phi cho
chuyén di bao gom tién nhién li€u va tién cong tra cho tai x¢. Bict rang ne€u xe di chuyén vai toc do x (km/h)
thi chi phi nhién liéu cho mdi kilémét duong di duge tinh theo cong thire C(x) = ;—0 + 470 (don vi: nghin dong).
Tién cong thué tai x€ 1a 80 nghin dong cho mo6i gi¢ 1ai xe. Do quy dinh an toan giao thong, toc d6 cua xe tai
khong dugc vuot qua 70 km/h. Hoi tong chi phi nho nhat ma cong ty phai tra cho chuyén di nay 1a bao nhiéu
nghin dong?
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DPAP AN VA LOI GIAI THAM KHAO
Puoc thuc hién bdi Al & TOANMATH.com

PHAN I. TRAC NGHIEM NHIEU PHUONG AN LUA CHON.

Cau 1. Tacod ' =3x> —6x=3x(x—2); y' <0< 0<x<2. Do d6 ham s nghich bién trén khoang
(0;2). Chon A.
3—-4x

Cau 2. Taco lim Y =—2 nén tiém cdn ngang cua dd thi ham sb 1a y=-2.ChonA.
x—*too X+

Cau3.Tacod y =3x>—6x; =0 x=0 hodc x=2.Vi y' ddi diu tir am sang duong khi x di
qua x =2 nén diém cuc tiéu ctia ham s6 14 x=2. Chon C.

Cau4.Taco f’(x)=—4x3+4x=—4x(x2—l). Trén doan [0;2]: f'(x)=0<> x=0 hodc x=1.Tacd
f0)=3, f()=4, f(2)=-5. Vay max f(x) = f(1)=4. Chon C.

Céu 5. Tir bang xét ddu, f(x) d6i ddu khi x di qua x=-2 va x =0, khong doi diu khi x di qua

x=2.Vay ham s6 ¢6 2 diém cuyc tri. Chon A.

Cau 6. Tir bang bién thién, f’(x)> 0 trén khoang (—1;0) nén ham sé dong bién trén khoang (-1;0).
Chon A.

Cau 7. Do thi c6 dang d6 thi ham sd bac ba voi nhanh cudi di 1én nén hé s6 a >0, loai A va C. B
thi di qua gdc toa dd O va c6 hai diém cyc tri (-1;2), (1;-2). Him s6 y = x> —3x ¢o

y' =3x"-3=0=x==1, y(-1)=2, y(1)=-2, phi hop véi d6 thi. Chon B.
Cau 8. Tu dd thi, M = f(2)=4 vam= f(-2)=—4.Vay M —m=4—(-4)=8. Chon C.

Cau 9. S6 nghiém cia phuong trinh (x) =2 bang s giao diém cta dd thi ham sé y = f(x) véi
duong thang y =2. Vi —1 <2 <3 nén duong thiang y =2 cat d0 thi tai 3 diém. Vay phuong trinh c6
3 nghiém. Chon B.

Cau 10. Van toc ctia vat 1a v(£) =s'(t) = =3¢ +12¢ +15. Tai 1 =2: v(2) =—12+24+15=27 (m/s).
Chon B.

. +1 . L .
Cau 11. Taco lim 3x =+o0 nén tiém can ding cia do thi ham s6 1a x =1. Chon A.

-t x—1

Cau 12. Him sd y=x"+3x—1¢o y'=3x*+3>0, Vx € R nén ham s6 dong bién trén khoang
(—o0;400) . Chon B.

PHAN II. TRAC NGHIEM DPUNG SAL
Cau 1.

a)Pung. Tacé f'(x)=x"-2x-3.


https://toanmath.com/

b) Sai. f'(x)=0<> x> —2x—3=0<> x=—1 hodic x=3. Tap nghiém 1a S ={-1;3}.

¢) bung. Ta c6 f(l):%—1—3+2:—§ va f(2)=§—4—6+2=—?.V@y > f(2).
d) bing. Taco f'(x)> 0 trén cac khoang (—o0;—1), (3;4+) va f'(x) <0 trén khoang (—1;3) nén

. 1 11
ham s6 dat cyc dai tai x=-1, y., :f(—l):—§—1+3+2:?.

Cau 2.

a) Pung. Piéu kién xac dinh: x—1#0 < x #1. Tap xac dinh D =R\ {1}.

, o @D D=(F —x-2) 2243
b) Bung. Tacod f'(x)= (x—l)z = (x—1)2

2 .
c)bing. Tacd f(x)=x 1 Vi lim f(x)=—-c nén x =1 la tiém can dung. Vi
X — x—1*

lim [ /(x)—x]= lim (—Lj =0 nén y=x la tiém can xién.

X—>+o0 X—t0 x—1

d) Sai. Tam dbi xtng cua do thi 1a giao diém cia hai dwong tiém can 7(1;1). Khi d6
Ol =1 +12 =2 #2.

Cau 3.

a) Plng. Sau ¢ phut, bé dwoc bom thém 407 lit nudc nén V' (£) =200+40¢ (lit).

b) Sai. Ban du bé chua co6 chét khir tring, sau ¢ phiit bé ¢ thém 20¢ gam chét khir tring nén
m(t) =20t (gam).

m@) 201 t

c) bung. Taco f(¢)= = = am/lit).
) Dung SO= ™ 20020 ~ 2110 &MY
, A t 1 o 1 t 1 5 e
d) Ping. Tacé lim =—=0,5.Matkhac f(t)——= ——=- <0 voimoi t>0
>+ 2410 2 2 2t+10 2 2t+10

nén f(¢)<0,5. Vay ndng do tién dan dén 0,5 gam/lit va khong bao gid vuot qua ngudng nay.

Céu 4. Do thi cit truc hoanh tai x=1, x=7 nén P(x)=k(x—1)(x—7). D4 thi cé dinh (4;90) nén
P(4)=-9k =90 < k=-10. Vay P(x)=-10(x—1)(x—-7)=-10x> +80x—70.

a) Ping. P(x)=0< x=1 hodc x =7, tirc 1a gid ban 100000 dong hoidc 700000 dong.

b) bung. Pinh cuia parabol 1a (4;90) nén loi nhuén 16n nhat 1a 90 triéu déng khi x =4, tuc la gid
ban 400000 dong.



¢) Sai. Taco P'(x)=-20x+80<0 vdi moi x € (4;7) nén lgi nhuan giam khi gia ban tang trong
khoang nay.

d) Sai. Gia ban 200000 dong tmg voi x =2, khi d6 P(2)=—-10-1-(=5) =50 (triéu dong) = 60 (tricu
dong).

PHAN III. TRAC NGHIEM TRA LOI NGAN.

Céu 1. Goi chiéu rong ddy lo 1a x, chiéu dai day 1a 2x, chiéu caolola & (cm), véi x>0,

0<h<10.Goi O latam cia nra mat cau (nam trén mat de). Bon dinh phia trén cua lo cing nam
trén mat cau nén cach déu O, suy ra hinh chi€u cia O 1én mdt trén cta lg 1a tdm cta hinh chir nhat

Vx? +4x7 B x\/g

mat trén, do d6 O 1a tam cua day lo. Nira dudng chéo day bang 5 = Khoang cach tur
: : , 5% , 4(10-#7)

O dén mdt dinh phia trén bang R nén 4 +T =100 < x" =——— . Thé tich lg 1a

V(h)=2x2h=§(100h—h3),véi 0<h<10.Tacb V'(h)=§(100—3h2); V'(hy=0< h =%. Vi

1043 1043

V'(h)>0 trén (O;TJ va V'(h)<0 trén [T;IO] nén ¥ (h) dat gia tri 16n nhét tai h =

1043
=

~616 (cm’). Pép sb: 616.

max

8(100_100].10\/5 320043

Khido V  =—
5 3 3 9

Cau 2. Toc d6 truyén bénh 1a 7'(r) = —3¢* +30t = 75-3(t —5)* < 75. Dau bang xay ra khi r =5. Vay
téc do truyén bénh dat gia tri 16n nhit vao ngay thir 5. Dap sd: 5.

2
Céu 3. Tap xéc dinh D =R\_{0}. Ta co y':l—izzx—f; Y =0 x=42.Taco y' >0 trén
X X

cac khoang (—o0;—-2), (2;+0) va ' <0 trén cac khoang (—2;0), (0;2). Ham sd dat cuc dai tai
x=-2,a=y(-2)=-2-2-2=-6; dat cuc tiéutai x=2, b=y(2)=2-2+2=2.Vay
a—-b=—-6-2=-8.Dap sb: -8.

ax+b A . A
=a nén tiém cdn ngang la y=a,suyra a=2. D06 thi

. o..oax+
.Taco lim

x—1 xotw x—]

Cau 4. Xét f(x)=

2x+1 ,
x+1 va f(3):%=3,5.1-)ép s6:3.5.

di qua M(0;-1) nén %z—l@bzl. Khi do f(x)=
Céu 5. Van toc cua hat 1a v(t) = s'(¢) =3¢> —18¢ + 24 = 3(t —2)(t —4) . Trén doan [0;5], v(¢) doi dau
tai =2 va ¢ =4 nén hat doi chiéu chuyén dong tai cac thoi diém nay. Ta c6 s(0)=0, s(2) =20,
s(4)=16, s(5)=20. Tong quang dudng hat di duoc trong 5 gidy dau la

15(2) = 5(0) |+ | s(4)—s(2) |+ | 5(5) —5(4) |= 20+ 4+ 4 = 28 (m). Pép sb: 28.



. . 1
Cau 6. Goi toc do cua xe 1a x (km/h), 0 <x <70. Thoi gian di hét quang duong la 150 (g10). Chi
X

phi nhién liéu la 150(% + ﬂ] =5x+ 6000 (nghin ddng). Tién cong tai xé 1a 80 150 = 12000
X

X X X

(nghin dong). Téng chi phi 1a T'(x) =5x + 18000

(nghin dong), v6i x € (0;70]. Ta cd

18000 5(x2 —3600)
T'(x)=5-—5—= 5 ;trén (0;70]: T'(x)=0<x=60.Vi T'(x) <0 trén (0;60) va
X X

T'(x) >0 trén (60;70) nén {% T(x)=T(60)=300+300=600. Vay tong chi phi nho nhat 1a 600
nghin dong. Pap sb: 600.
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