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PE KHAO SAT CHAT LUONG CHUONG HAM SO VA ('NG DUNG CUA PAO HAM

(P& thi gobm: 12 cAu trac nghiém, 04 ciu ding-sai, 06 cAu tra 1oi ngan)

Bién soan theo chwong trinh GDPT 2018 cia BGD

Thoi gian lam bai: 90 phit

Pé kiém tra theo bai chuyén dé ing dung dao ham dé khdo sat va vé do thi ham so

PHAN I. Céu tric nghiém nhiéu phwong 4n lwa chon. Mdi ciu héi thi sinh chi chon mdt phwong an.

Cau 1:

Cau 2:

Cau 3:

Cho ham s6 y = f(x) c6 dao ham f'(x) = —x? — 4, Vx € R. Ménh dé nao du6i diy ding?
A. Ham s6 dong bién trén khoang (2; +). B. Ham s6 dong bién trén khoang (—2; 2).
C. Ham sb nghich bién trén khoang (—oo; +0). D. Ham sb dong bién trén khoang (—oo; —2).
Loi giai
Do ham s6 y = f(x) ¢6 dao ham f'(x) = —x? — 4 < 0,vx € R nén ham s nghich bién trén khoang
(—00; +00).

Cho ham s6 y = f(x) c6 bang bién thién nhu sau

T |—oco 0 “+o0
f'(x) + o - 0 +
4 +00
f(z)
0
— o0
Gia tri cuc tiéu cua ham sb da cho béng
A. 4. B. 2. C.0. D. 1.
Loi giai

Dua vao bang bién thién, ta c6 gié tri cuc ti€éu ciia ham s6 da cho bang 0.

Cho ham sb y = f(x) xac dinh va lién tuc trén R va co dd thi trén doan [—1; 3] nhu hinh v& dudi day.
YA
;| SRR —

(| PP ——

Tim gia tri 16n nhat Mcta ham sé y = g(x) = f(sinx + 1) trén tip R.

AM = 3. B.M=0. C.M=1. D.M = 2.
Loi giai

batt=sinx+ 1. Véivx e R, sinx € [-1;1] = t € [0; 2].

Xétham sd y = £(¢), ¢ € [0;2]. Tir dd thi da cho taco M = r[r(}g)](f(t) = f(0) = 2.
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\ , 2 R
Cau4: Tiém can xién cua d6 thi ham so y = L;H la duong thang c6 phuong trinh?
Ay=—x-1 B.y=x-1. Cy=—x+1 D.y=x+1.
Loi giai
—x2— 2
Tacoa = lim (ﬂ:x) = lim $= -1,
xX—>+ow x+2 x>+ X4“+2x
b= —x?>—3x+4 (x| = 1 —x+4 "
_x—lﬂloo x+2 x_x—lHloox+2_
—Z 4 —x2_
Tuong tu: lim [ﬁzx =—1, lim [ﬂ — (—1)x] =-1
X—>—00 x+2 X——0 x+2

—x?-3x+4

e 1a duong thang c6 phuong trinh y = —x — 1.

Tiém can xién cua do6 thi ham s6 y =

Cau 5: Duong cong ¢ hinh sau 1a d6 thi ciia ham s6 nao?

vl
_1\ 2 .-
0 x
—4
Ay=-x3+3x2—-4. B.y =x3—4. C.y=x%-4. D.y = —x%—4.
Loi gidi
Xét dang hinh cua d6 thi, ta loai dugc ham s6 y = x2 — 4 vay = —x? — 4.
Do lir+n y = —oo nén ta loai ham s6 y = x3 — 4 va nhan ham s6 y = —x3 + 3x% — 4.
X—>+0o0
Ciu 6: Cho d0 thi ham sé y = f(x)nhu hinh v&.
|“1
1 2 X

0 \m“_;;
TN

—2

A. Ham sb dong bién trén khoang (—oo; 1) va (1; ).
B. Ham s6 nghich bién trén R.
C. Ham s6 nghich bién trén khoang (—o0; 1) va (1; +0).
D. Ham s6 dong bién trén R.
Loi giai
Db thi ham sd y = f(x) di xudng tir trai qua phai va nhan duong thang x = 1 1am tiém can dung.
Do d6, ham s6 y = f(x) nghich bién trén khoang (—oo; 1) va (1; +0).

X2 +2x42
x+1

Cau7: Diém cyc dai cua do thi hamsoy = la:
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A.x = =2. B.x =0. C.(-2;-2). D. (0; —2).
Loi giai
. L xPH2x42 ., L. . . . r x2+42x
Ham 0 y = ——— ¢6 tdp xé4c dinh la R\{—1} va c6é dao ham y = Gior
. , X =-2
y =0 .
Gidi phuong trinh:y =0 [x —0
Bang bién thién:
T |—o0 —2 -1 0 +oo
f'(z) - 0 +
+oo “+o00

+ 0 —
—2

Vay diém cuc dai ctia do thi ham s 1a (—2; —2).

2 . \ A , A s ‘A ) \ A 2x+4
Khang dinh nao sau day dung vé tinh don di¢u cia ham s y = - ?

A. Ham s6 dong bién trén cac khoang (—oo; 1)va (1; +0).

B. Ham s6 nghich bién trén cac khoang (—oo; 1) U (1; +0).

C. Ham sd nghich bién trén cac khoang (—oo; 1)va (1; 400).
D. Ham s dong bién trén céc khoang (—oo; —1) va (—1; +0).

Loi giai
Tép xac dinh D = R\{1}.
, __ 2x+4 " 6
Tacoy = i A G2 >0,Vx # 1.

Vay ham sb dong bién trén cac khoang (—oo; 1)va (1; ).

Mot chat diém chuyén dong thang véi phuong trinh s(t) = t3 + 3t — 1, trong d6 t tinh bang gidy va
s(t) tinh bang mét. Tinh van tdc ciia chat diém tai thoi diém t = 5 (gidy)?

A.139 (2). B.78 (%), C.30 (). D.77 (Z).
Loi gidi
Ta co: v(t) = s'(t) = 3t? + 3.

Van tée ciia chit diém tai thoi diém £ = 5 1a v(5) =78 (2).

Céu 10: D6 thi trong hinh bén dudi 1a d6 thi ctia ham sd

_ xZ4x+1
x+1

D.y

x+1° ‘ x+1°
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Cau 11:

Cau 12:
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Loi giai
A © 1N AL . g0 R A c1a £ 1
Do thi ham s6 cat truc tung tai diém (0; 1) nén loai ham s6 y = x — oL
T £ 4 .2 " C s A x%—x+1
Do thi ham s6 di qua diém (—2; —3) nén loai ham s6 y = T

Thé tich V (don vi: cm?) cua 1kg nudc tai nhiét d6 T (don vi: °C) dugc tinh boi ham sé V(T), T €
[0; 30]. Biét ham s6 V(T) co bang bién thién nhu sau:

T |o T 30
V/(T) — 0 +
V(0 V(30)
V(T)
V(Th)

V6i Ty =~ 3,97°C. Hoi thé tich V(T) giam trong khoang nhiét d6 nao?
A. (0;3,97). B. (0;5) C. (0;10). D. (0; 30).

Loi giai
Tir bang bién thién suy ra, thé tich V(T giam trong khoang nhiét d6 tir 0°C dén 3,97°C.
Gia st su 1ay lan cia mot loai virus & mot dja phuong ¢ thé duge mé hinh hoa bang ham sé N(t) =
—t3 +12t%, 0 < t < 12, trong d6 N 1a s6 nguoi bi nhiém bénh (tinh bang trim ngudi) va t 1a thoi
gian (tuan). Hoi s nguoi bi nhiém bénh ting trong khoang thoi gian nao?

A. (0;10) B. (0;8). C. (8;10). D. (8;12).
Loi giai
r ' 2 t=0
Taco N'(t) = —3t +24t=0<:)[ -0
Béng bién thién
i 0 8 12
N'(t) + 0 -

Tir bang bién thién ta thdy sb nguoi bi nhidém bénh ting trong khoang thoi gian (0; 8).

PHAN II. Ciu tric nghiém ding sai. Trong mdi y a), b), ¢), d) & mdi ciu, thi sinh chon diing hoic sai.

Cau 1:

Cho ham s y = f(x) c6 dao ham trén Rva ham s6 y = f '(x)1a ham s6 bac ba c¢6 do thi 1a duong cong
trong hinh v&. Xét tinh dung sai cua cc khang dinh sau:

Iy =)

a) Ham s6 y = f(x) ddng bién trén khoang (—oo; —2).
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Cau 2:
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b) Ham s6 y = f(x) c6 hai di€ém cuc tri.

c) f'(2) = 4.

d) Ham s6 g(x) = f(x) — %xz + x + 2024 d6ng bién trén khoang (—g; _E)'

Loi giai

a) Sai: Vi tir d6 thi ciia ham s y = f'(x) ta thay f’(x) > 0 véi Vx > 1 nén ham s dong bién trén
khoang (1; +o0).

b) Sai: Vi tir @6 thi ctia ham s6 y = f'(x) ta thdy f’(x) chi d6i ddu mot 1an qua x = 1 nén ham sd co
mot diém cuec tri.

¢) Sai: Tir d6 thi ta c6 ham sb f'(x) c6 dang: f'(x) = a(x + 2)?(x — 1).

Do thi ham sé y = f'(x) di qua (0; —4) nén: —4 = a(0 + 2)?(0— 1) @ a = 1.
Vayf(x) =(x+2)2?(x-1)=>f(2)=(2+2)?*2-1) = 16.

d)Pung: Taco: g(x) =f (x)—x+1=0 f(x) =x—1.

V& duong thang y = x — 1 trén cing hé truc toa do véi d6 thi ham sb

y=f().

x =-3
Khido: f(x) =x—1& [x =-1.
x=1
Bang bién thién cua ham s6 g(x).
T —00 -3 -1 1 +oo
g'(z) — 0 + 0 — 0 4=

g(—1

S

g(1)

+oo
o(x) \ /
g(—3)

Ham s6 g(x) dong bién trén khoang (—3; —1) nén g(x) dong bién trén khoang (— g; — S)

Cho ham sé y = f(x) lién tuc trén R va c6 do thi nhu hinh v& duéi day. Xét tinh dung sai ca cac

khang dinh sau:
AY
'\ / z
N\
—2
a) Ham s6 f(x) khong c6 dao ham tai x = —2 vax = 2

b) Ham sb f(x) ¢ ba diém cuc tri
¢) Gia tri nho nhat cia ham sé f(x) bang —2 dat duoc tai x = 0
d) Ham s6 f(x) khong c6 gié tri 1on nhat
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Cau 3:

Cau 4:
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Loi giai

a) bung: Ham s f(x) khong c6 dao ham tai x = —2 vax = 2

b) Sai: Ham s6 f(x) chi c6 mot diém cuc trjilax = 0

¢) Plng: Gia tri nhé nhat ctia ham sd f(x) bang —2 dat duogc tai x = 0

d) Sai: Ta thay f(x) < 2,Vx € R va c6 xay ra ddu bang nén ham s f(x) c6 gia tri 1on nhat.
. 24 ax

Chohamsby = f(x) == L s

——¢0 d6 thi 1a (€). Xét tinh dung sai cta cac khang dinh sau:
a) S6 khoang dong bién va nghich bién ctia ham sé 14 bang nhau

P

b) Ham s f (x) dat cuc dai tai diém c6 toa do (—1;2)
¢) Puong thang x = 1 12 duong tiém cén ding cua dd thi ham sb £ (x)

d) Phuong trinh dudng tiém can xién ctia do thi ham sb f(x) lay = 2x + 5

Loi giai
\ £ xX%+4x-1 , . , e
Hamsoy = ——— C0 tdp Xdc dinh D = R\{1}.
’ 2_ - = —
Xétdaohamy == 22— 0o —2c-3=0 [F 2!

- 0

f'(z) +
+co

+ o -
2 +oo
— 00 — 50 10

a) Ding: Ham s6 dong bién trén cic khoang (—oo;—1) va (3;+) va nghich bién trén cac
khoang(—1; 1) va (1; 3).
b) Ptng: P4 thi ham s6 dat cuc dai tai diém (—1; 2)

c) bung: Xét liqu = —oova lirﬁy = +o00 nén duong thang x = 1 1a tiém can dung cta dd thi ham
x—-1" xX—
L x2+4x—1
Oy =——
d) Sai: Xét lim[y — (x + 5)] = lim x4_1 = 0 nén duong thing y = x + 5 1a tiém can xién caa dd thi
X—00 X—00 -
ha £ x%+4x-1
amsoy = ——

Chi phi nhién liéu ctia mot chiéc tau chay trén song duoc chia 1am hai phan. Phan thtr nhat khong phu
thudc vao van toc va bang 480 nghin dong trén 1 gio. Phan thi hai ti 16 thuan voi lap phuong cia van
tdc, khi v = 10 (km/gid) thi phan thir hai bang 30 nghin dong/gio. Xét tinh diing sai clia cic ménh dé
sau:
a) Khi van téc v = 10 (km/gio) thi chi phi nguyén liéu cho phan thir nhat trén 1km duong song la
48000 dong.
b) Ham s6 xac dinh téng chi phi nguyén liéu trén 1km dudng song vai van toe x (km/h) 1af (x) =
480 3
— + 0,03x°.

X
¢) Khi van toc v = 30 (km/gio) thi tong chi phi nguyén liéu trén 1km dudng song 1a 43000 dong.
d) Van téc cta tau dé téng chi phi nguyén liéu trén 1km duong song nho nhit 1a v = 20 (km/gid).

Loi giai
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a) DBing: Thoi gian tau chay quang duong 1km la: 1—10 (gi0)

Chi phi tién nhién liéu cho phan thtr nhét la: % - 480000 = 48000. (ddng).
b) Sai: Goi x (km/h) la van toc cua tau, x > 0

Thoi gian tau chay quang duong 1km la: i (gio)

Chi phi tién nhién ligu cho phan thir nhat la: - - 480 = == (nghin dong)
Ham chi phi cho phéan tht hai 1a p = kx3 (nghin dong/ gid)

Khi x = 10 = p = 30 = k = 0,03 nén p = 0,03x> (nghin dong/ gid)

Do d6 chi phi phan 2 dé chay 1km la: i -0,03x3 = 0,03x2 (nghin dong)
Vay tong chi phi: f(x) = ==+ 0,03x2,

¢) Diing: Téng chi phi: f(x) = ==+ 0,03x2.

Thay x = v = 30 (km/gid) vao ta co f(30) = @ + 0,03.30% = 43 (nghin dong).
d) Pung: f(x) = == +0,03x? = 224+ 2240, 03x2 > 331728 = 36.

Déu *’="" xay ra khi x = 20.

PHAN III. Céu tric nghi¢m tri 1o ngin

Cau 1:

x%+4x+2
x+2

Cho db thi ham sb f(x) =
gidtricia T biét T = a + b.

¢6 truc d6i xung 1a duong thang y = ax + b. Tinh tong tt ca cac

Loi gidi
Taco: f(x) =x+2— ﬁ,Vx € (—00; —2) U (—2; +00) nén do thi ham s6 c6 tiém can dung va tiém
can xién lan luot 1a duong x = —2 hay x + 2 =0 vaduongy = x + 2hayx —y + 2 = 0.
Do thi ham s6 da cho c¢6 céac truc ddi xtng 13 hai duong phan giac cta cac goc tao boi tiém can dung

va tiém can xi€n nén phuong trinh c6 dang la:

x-i-2+x\/yi+2:0hayy:(\/E+1)x+2+2\/ivéy:(1—\/§)x+2—2\/§.

KhidoT =a+bthiT, =3+3vV2vaT, =3—3V2.
Do d6 tong titcacac gid tricta T1a Ty + T, = (3 +3V2) + (3 -3V2) = 6.

—2x+3

¢6 do thi (C). Goi M(x1; y1), N(x5;¥,) 1 hai diém thudc(C) sao cho MN

d6i xtmg nhau qua dlem 1(1; —3). Tinh gia tri ctia biéu thirc T = |x;2 — x,2]|.

Cho ham s y =

Loi giai
Vi M (xy; y1), N(x5; y,) d6i xtng nhau qua diémI(1; —3) nén ta co hé:

{x1+x2=2 @{x2=2—x1 o N(2 = x5 —6— y,).

Yyity,=—6 (y;=—-6—-y
Tacoy—x_2x+3— —3+4->_Do M, N thudc (C) nén ta c6
x+1 x+1
3+ 6 6
) I RO e
6
6-y=Q2-x)—-3+——— |—6-—y=—-x—
y=@-x 2-x+1 omy=x-lt3
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Cau 3:

Cau 4:

Cau 5:
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6 6 3 3 x> —2x—15=0
>—-6=—4+ + = +
x+1 3—x x4+1 3—x x+—-1,x+3
x=-3=>y=-9

x=5=>y=3
Vay M(=3,-9),N(5;3) = T = |x,® — x,%| = [(=3)* — 5%| = 16.

:_1@{

60
1+0,2x

d6 p 1a gia ban (nghin dong) cua mdi don vi san pham va x 1a s lwong don vi san pham di ban. Dé
ban dugc 10 don vi san phim thi gia ban 13 bao nhiéu nghin déng?

Gia str ham nhu cu ddi véi mot loai hang hoa dugc cho boi cong thirc p = ,12 > x > 0, trong

Loi giai
60
140,210

= 20 (nghin dong).

Véix=10=p =

x24+x+1

Trong hé truc toa d6(0xy), cho dd thi ham s6 (€): y = v6i x > —1 mo ta chuyén dong cia

x+1

mot chiée thuyén trén bién. Mot tram phat song dit tai diéml (—1; —1), biét hoanh d6 diém Mthudc dd

thi (C) ma tai d6 thuyén thu duoc song t6t nhat 1a x, = 7= — b (loai trir cac diéu kién anh hudng dén

L
a
viéc thu phat song). Tinh gia tri biéu thitc P = a.n + b?
Loi giai
, 1 .
Taco: M € (C) = M(xo;xo +m) voi xg > —1.

1
(x0+1)2

2
IM? = (o + 12 + (%o + 1+ =) =2(x0 + 1)? + +2. Pitt = (xo + 1)%,t > 0 thi khi
0

d(’)tacc'):IM2=2t+2+%.Xéthémséy=2t+2+%c()y'=2—tl2=0<:>t=%.
t 1 e
0 V2 o0
Y B 0 +
Yy

Dé thuyén thu duoc song tot nhat & IM ngin nhit © x, = =—1

2
Vayn=4,a=2;b=1=>an+b=09.
Trong Vit li, ta biét rang khi mic song song hai dién trd R, va R, thi dién tro twong duong R ciia mach
dién dugc tinh theo cong thic R = % (theo Vat li dai cuong, NXB Gido duc Viét Nam, 2016). Gia
1 2

st mot dién tré 100 dugc mac song song vo1 mdt bién tro x thi dién tré tuong duong R 1aham s6 y =
10x
x+10

,x > 0. Pién tré twong duong ctia mach khéng thé vuot qua bao nhiéu?
Loi giai

Ta c6: mdt dién treé 10€) dugc mac song song voi mot bién trd x nén dién tré tuong duong 1a ham so
10x

Y= voix > 0.
v s ; 0 A A 2 , A . .
Vi limy = lim 1% — 10 nén dién tr¢ tuong duong ctia mach khong bao gio vuot qua 100.
xX—>+00 x—+00 x+10
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Ciau 6: Ong Vinh dang ¢ trong rimg dé dao vang va ong ta tim thiy vang & diém X cach diém A mot khoang

3 km. Piém A nidm trén dudng bd bién (dudng bo bién 13 dudng thing). Trai cia Ong Vinh nam & vi
tri Y cach diém B mot khoang 3 km. Diém B ciing thudc duong bo bién. Biét ringAB = 3 km, AM =
NB = x kmva AX = BY = 3 km (minh hoa nhu hinh v€ sau)

.-

RUNG
3km
. p }L} - . o .
A B& bien N B
18km

Khi dang dao vang, Ong Vinh khéng may bi ran cin, chat doc lan vao mau. Sau khi bi cin, néng do
chat doc trong méau tang theo thoi gian dugc tinh theo phuong trinh y = 50 log(t + 2). Trong d6, yla
nong do, t 1a thoi gian tinh bang gio sau khi bi ran can. Ong Vinh can quay tré lai trai dé lay thudc giai
doc. Ong 4y chay trong rimg va trén bai bién véi van tdc lan lugt 1a 5 km/hva 13 km/h. Dé vé dén
trai Ong Vinh can chay tir trong rimg qua diém M, N trén bai bién. Tinh nong d6 chat doc trong méau
thap nhét khi ong Vinh vé dén trai (1am tron dap an dén hang phan chuyc).

Loi giai
Dé ndng do chét doc trong mau thap nhat khi thoi gian di chuyén vé dén tai thap nhat.
Vay nén Quing duong 6ng Vinh di chuyén vé dén trai phai thip nhét.
Quing duodng cua Ong Vinh
Theo bai ra ta c6: ong Vinh s€ di qua cac quang duong XM + MN + NY.
Tacoé: XM = NY =W;MN =18 — 2x

2Hx +91;3x) voi x € (0;9)

Thoi gian Ong Vinh chay dén Trai nghi 1a: T(x) = 2 (

Xét T '(x) = 2< o4 + —) =0eox=- (thoa man)
Béng bién thién:
T |0 E 9
4
T'(x) — 0
168
65
T(x)
162

Duya vao bang bién thién, ta thdy gia tri cta T (x) nho nhat khi x = Z

T (5) _ 162
= min T =T(z)= %5

Vay, nong d6 chat doc trong méau thap nhat la: (%nl'n)y = 501log (% + 2) ~ 32,6
HET.
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