UUNG DUNG DAO HAM DE KHAO

SAT VA VE DO THI HAM SO

§1. TINH DON PIEU VA CUC TRI CUA HAM $O

LY THUVET CAN NHO

1. Tinh don diéu ctia ham sb

binh nghia 1.1. Gia st K 1a mét khoang, moét doan hoac mot nira khoang va y = f(x) la ham
sO xac dinh trén K.

® Ham sb6 y = f(x) dugc goi 1a dong bién trén K néu Vxq, xp € K, x1 < xo = f (x1) < f (x2).

® Ham sby = f(x) dugc goi la nghich bién trén K néu Vxq, xp € K, x1 < x3 = f (x1) > f (x2).

Luuy

® Néu ham s6 dong bién trén K thi do thi ctia ham s6 di 1én tir trai sang phai (H.1.3a). Néu ham
s6 nghich bién trén K thi do thi ciia ham sb di xubng tir trai sang phai (H.1.3b).

y Y
| . f(x)
| |
f(x) : |
| |
| |
| | | |
| | | |
o L x 0 . L x
a b a b
a) Ham s6 dong bién trén (a; b) b) Ham s6 nghich bién trén (a; b)

@ Ham s6 dong bién hay nghich bién trén K con duge goi chung la don diéu trén K. Viéc tim
cac khoang dong bien, nghich bien ctia ham so con dugc goi la tim cac khoang don diéu (hay
xét tinh don diéu) caa ham so.

@ Khi xét tinh don diéu ctia ham sb ma khong chi r6 tap K thi ta hiéu 1a xét trén tap xac dinh
cua ham so do.

Dinhly 1.1. Gia st ham sb y = f(x) c6 dao ham trén K va f’(x) = 0 tai mot s6 htru han diém
trén K. Khi do:

@ Néu f'(x) > 0 v6i moi x € K thi ham s6 y = f(x) dong bién trén K.

® Néu f'(x) < 0v6i moi x € K thi ham sb v = f(x) nghich bién trén K.
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Chuong 1. UNG DUNG PAO HAM PE KHAO SAT VA VE pd THI HAM SO m

A Chiéu nguroc lai ciia cic khing dinh trén cing diing, nghia la néu ham séy = f(x) dong bién
(nghich bién) trén K thi f'(x) > 0 (f'(x) < 0) vdi moi x € K.

2. Cuyc tri cia ham sb
Dinh nghia 1.2. Cho ham s6 y = f(x) xac dinh va lién tuc trén khoang (a;b) (a c6 thé 1a —co, b
c6 thé 1a +o0) va diém xq € (a; b).

@ Néu ton tai s6 1 > 0sao cho f(x) < f(xp) véi moi x € (xo — h,xo +h) C (a;b) va x # xo
thi ta n6i ham s6 f(x) dat cuc dai tai xo.

@ Néu ton tai s6 1 > 0sao cho f(x) > f (xp) véi moi x € (xo —h,x9 +h) C (a;b) va x # xo
thi ta n6i ham so f(x) dat cyc tiéu tai x.

A @ Néu ham séy = f(x) dat cuc dai tai xo thi xo duoc goi la diém cuc dai ctia ham sé f(x).
Khi dé, f (xo) duoc goi la gid tri cwc dai ciia ham sé f(x) va ki hiéu la fcp hay ycp. Diém
My (xo; f (x0)) duoc goi la diém cuc dai ctia @6 thi ham so.

@ Néu ham s6 y = f(x) dat cuc tiéu tai xo thi xo duoc goi la diém cuc tiéu ciia ham sé f(x).
Khi dé, f (xo) dugc goi la gid tri cwc tiéu ciia ham sé f(x) va ki hiéu 1o fcr hay yer. Diém
My (xo; f (x0)) duoc goi la diém cuc tiéu ciia do thi ham so.

@ Cic diém cuc dai va diém cyc tiéu dugc goi chung la diém cwc tri. Gid tri cuc dai va gid tri cuc
tiéu duoc goi chung 1a gid tri cuc tri (hay cuc tri) ciia ham so.

Phuong phap 1.1. Céac budc xét tinh don diéu va tim cuc tri cta ham s6 y = f(x)
@ Tim tap xac dinh ctia ham s6 y = f(x);
@ Tinh f’(x). Tim cac diém ma tai d6 dao ham f’(x) bang 0 hodc f’(x) khong ton tai;

@ Lap bang bién thién ctia ham s6 va suy ra tinh don diéu, cyc tri cia ham sd.

Vi DU MINH HOQA
8 Vicu1

Tim cac khoang don diéu va cac diém cyc tri ctia ham s6 sau (ham da thiic)

a)y=—x>+322—4 b)y=2-3"+1; 0) y =x>+3x*+3x +2;
d) y = —2x* +4x?%; e) y=xt+4x3—1; f)y y=—-1lex*+x—1.
o LOi gidi.

T

Tim cac khoang don diéu va cuc tri cia cadc ham so sau
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(5 1. TINH DON DIEU VA CUC TRI CUA HAM SO

2) _2x+41 b) _ 3x+41 0 X4 2x+2
Y= xF1’ Y= x-1 Y= "1
4 —2x2+2x+1
= . — /%2 — Dy —
d)y x+x, ey x> —2x; f) y “ox 13
o’ LOi gidii.

LR
Thé tich V (don vi: centimét khdi) ctia 1 kg nudce tai nhiét do T (0°C < T < 30°C) dugc tinh bgi

cong thic
V(T) = 999,87 — 0,06426T + 0,0085043T> — 0,0000679T>

Hai thé tich V(T), 0°C < T < 30°C, gidm trong khoang nhiét do nao?

o LOi gidi.

@ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang @ Tim khodng don diéu va cuc tri cia ham sd cho truéc

@ Tim tap xac dinh 2 cia ham s6 y = f(x) .

® Tinh dao ham f’(x). Tim cac diém x; (i = 1,2,...,n) thudc 2 ma tai d6 dao ham bféng 0
hoac khong xac dinh.

® Sap xép cac diém x; theo thi tu ting dan, xét dau i va 1ap bang bién thién. Tir day, néu
cac khoang dong bién, nghich bién va cac diém cyc tri.

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. M6i cau héi hoc sinh chi chon mét phuwong
an.

| Caul

Cho ham s6 y = 7x> + 5x? + x — 1. Ham s6 nghich bién trén khoang nao duéi day?

(A) (o0, +00). (—;,—FOO).
Oo(ntulie):  ®(h

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO m

Cho ham s6 y = 3x* — 6x2 + 3. Ham s6 nghich bién trén khoang nao duéi day?

(A) (~1;0) va (1;+00). (B) (0, +c0). © 1. D) (~o0; —1) va (0; 1).

o L& gidi.

. 2 A n .
Chohamsoy = _x +_ T Ham so dong bien trén khoang nao?
(A) (—00; —1) va (—1; +00). (—00; +00).
©)(-1,+00). D) (—o0; ~1) U(~1; +0).

o L& gidi.

Cho ham sb6 y = —x* 4+ 2x% — 2. DBiém cuc dai ctia d6 thi ham sb 1a
y

A (©;-2). x=0.
(©)x = +1. (D) (—1; —1) va (1; —1).

o L& gidi.

Tim diém cuc dai ctia d6 thi ham s6 y = x® — 6x% + 9x + 30.

A)x=1. x=3. (C) A(3;30). (D) B(1;34).

o L& gidi.
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1. TINH DON PIEU VA CUC TRI CUA HAM SO

2
2 R » A RS % X< —2x -+ 9
Tim diém cuc tiéu cta do thi hamsoy = ————.

x—2
(A)x=—1. x=5. (©) A(~1; —4). (D) B(5;8).

o LS gidi.

x+1
x—1

A)2. 1. ©s. D) o.

S6 diém cyc tri ciia ham sb y =

o L3i gidi.

3 — x — 3. Ménh dé nao dudi day ding?

) 1
Chohamsoy = —3%
@ Ham s6 dong bién trén (—oo; 1) va trén (1; +oo).
Ham s6 nghich bién trén RR.
(C) Ham s6 déng bién trén (—1;1).
@ Ham s6 dong bién trén R.

o LS gidi.

Goi x; 1a diém cyc dai va x, 1a diém cuc tiéu cta ham sb ham s6 y = —x3 + 3x + 2. Tinh
X1 + 2x5.

A)2. 1. © 1. D)o.

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

Khoéang cach gitra hai diém cuc tri ciia d6 thi ham s6 y = x® — 3x? + 4 bang

(A) 2+/5. 2v/2. ©2. D) 4.

o L3 gidi.

Ham s6 y = x* — 2x% + 1 dong bién trén khodng nao duéi day?

(A (—1;0). (—1; 400). (©)(=3:9). (D) (—o0; —1).

o L& gidi.

. 1 1 . .

Chohamsoy = —Zx4 + Exz — 3. Khang dinh nao sau day la khang dinh dung?
(A) Ham sb dat cyc tiéu tai x = —3. Ham s6 dat cuc tiéu tai x = 0.
@ Ham s6 dat cuc dai tai x = 0. @ Ham sb dat cuc tiéu tai x = —1.

o’ LOi gidi.
3x —1

Cho ham sd y = Ménh dé nao dudi day la dung?

x—2"
@ Ham s6 nghich bién trén R.

Ham s6 dong bién trén cac khoang (—o0;2) va (2; +0).
(C) Ham s6 nghich bién trén cac khoang (—c0;2) va (2; +0).
(D) Ham s6 ddng bién trén R \ {2}.

o LOi gidi.
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{9 1. TINH DON DIEU VA CUC TRI CUA HAM SO

| Cautd

Cho ham sy = X2

T3 Ménh dé nao dudi day dung?

@ Ham s6 nghich bién trén khoang (—oo; —3) U (—3; +00).
Ham s6 dong bién trén khodng (—oo; —3) va (—3; +).
(C) Ham s6 nghich bién trén khoang (—oo; —3) va (—3; +00).

@ Ham s6 dong bién trén khoang (—oo; —3) U (—3; +0).

o LS gidi.

Cho ham s6 y = x? + 4In(3 — x). Tim gid tri cyc dai ycp ctia ham sb da cho.

@yCDZZ- yCD=4. @yCD=1—|—4ln2. @ycpzl.

o LS gidi.

Cho ham s6 y = f(x) xac dinh trén R va ¢6 dao ham y’ = f’(x) = 3x® — 3x2. Ménh dé nao sau
day sai?

@ Trén khoang (1; +o0) ham s dong bién. Trén khoang (—1; 1) ham s6 nghich bién.

@ Do thi ham so c6 hai diém cuc tri. @ Do thi ham so c6 mot diem cuc tiéu.

o LS gidi.

Cho ham s6 y = f(x) lién tuc trén R va c6 dao ham f'(x) = x(x — 1)?(x — 2)3. S6 diém cuc tri
cliaham s6 y = f(x) la

A 1. ® 2. ©o. @s.

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 10 )

PHAN II Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & mbi cau, hoc sinh chon ding
hoac sai.

Cho ham sb y = f(x) = vV —x2 + 4x. Khi d6

—x+2
a) fl(x) = ——.
fi(x) V=
¢) Ham so dong bien trén khoang (0;2). d) f(x) > V3 véimoi x € [3;4].

b) Ham s6 nghich bién trén (2; +oo).

o L& gidi.

Cho ham s6 y = f(x) = sin 2x — 2x. Khi d6
a) f'(x) =cos2x —2.
b) Ham s6 luén nghich bién trén R.
) sin2a—sin2b <2a—2b<a<bvéimoia, b € R..
d) sin2x < 2x vdi moi x > 0.

o L& gidi.

Cho ham s6 y = x3 — 3x? + 4 ¢6 do6 thi (C). Goi A, B la hai diém cyc tri cta (C).
a) Tap xac dinh ctia ham sb la R.
b) Ham sb dong bién trén khoang (0;2).
¢) Phuong trinh dudng thang qua hai diém cuc tri ctia d6 thi ham s 1a 2x +y — 4 = 0.
d) Dién tich ctia tam gidc OAB bang 4, véi O 1a goc toa do.

o L& gidi.

. 24 2x+2 R N . . .
Chohamsoy = % c6 do thi (C). Goi A, B lan luot la diém cuc tiéu va diém cuc dai

cua (C).
a) Tap xac dinh ctia ham sb la R.
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C11 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

b) Ham s6 nghich bién trén khoang (—2;0).
¢) Toa do diém A(—2; —2), B(0;2).
d) Khoang cach gitta hai diém cyc trila AB = 2+/5.

o LOi gidi.

Cho ham s6 y = f(x) = x® — 2x? + x — 5. Trong cac khang dinh sau, khang dinh nao ding
khang dinh nao sai?

1 <
a) flx)>0&sx¢ (5;1). b) Tap xac dinh cua ham so 1a R.
o f(x)=3x?—4x+1. d) Ham s6 dat cuc dai tai x = 1.

o LS gidi.

Cho ham sb y = f(x) = 6x* — 3x2 + 4. Trong cac khang dinh sau, khang dinh nao diing, khang
dinh nao sai?

a) Tacd fl(x) >0 x € (— ;—%) U (O;%).
b) Tacé f'(x) = 24x> — 6x.
¢) Tap xac dinh cia ham s61a 2 = R.

. 1
d) Ham so dat cuc dai tai x = j:E.

o LS gidi.

; -1 : : .
Chohamsoy = ij Trong cac khang dinh sau, khang dinh nao dung? khang dinh nao sai?
a) Tap xac dinh ciahamsbla 2 = R.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 12 )

X | —o0 2 —+00
y - -
1 Yoo
y \ \
b) Béang bién thién ctia ham s6 la - 1
-1
C) Dao hém yl = m

d) Ham s6 dong bién trén khodng (—o0;2) va (2; +o0).

o L& gidi.

. ; o o s 4 X243x+3 ..
Goi ycp, ycr lan luct 1a gia tri cuc dai va gia tri cuc tiéu cuia ham so y = 12 Gia tri
X
2 o R - 2 2 M
cua biéu thuc y&p — 2y&r bang

o L& gidi.

Tim diém cuc tiéu ctia ham sb f(x) = (x — 3)e”.

o L& gidi.

Biét do thi ham s6 y = ax® + bx? + cx + d ¢6 hai diém cyc tri 1a (—1;18) va (3; —16). Tinh tong
P=a+b+c+d.

o LOi gidi.

LE QUANG XE- 0967 003 131




13 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

D0 thi ctia ham s6 y = x> — 3x2 — 9x + 1 ¢6 hai diém cyc tri A va B. Biét khoang cach tur gbc

toa do O dén duong thang AB = #. Khi d6 30 - 2 — b bang

o LOi gidi.

Z X % 2 - 4 5 2 2 2
Biét do thi (C) cia ham so y = % c6 hai diém cuc tri. Puong thang di qua hai diém

cuc tri ctia d6 thi ham s6 (C) tao vdi hai truc toa dd mot tam gidc co dién tich S béng bao nhiéu?

o LOi gidi.

Goi A, B, C la ba diém cuc tri ctia d6 thi ham s6 y = x* — 2x% + 4. Ban kinh dudng tron noi tiép
tam gidc ABC gan bang bao nhiéu (lam tron tron dén phan mudi)?

o LOi gidi.

Cho ham s6 y = f(x) = x° + 2x? 4+ x — 3 dat cuc tiéu tai x = 4, cyc dai tai x = b. Khi d6
3-a+ 6 bbang bao nhiéu?

o LS gidi.

Dang @ Tim khodng don diéu va cuc tri clia ham s6 dua vaio bang bién thién

® Nam virng cac khai niém lién quan den don diéu va cuc tri cua ham so.

®@ Dua vao bang bién thién dé két luan tinh don diéu va cuc tri ctia ham sé.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 14 )

1. HE THONG BAI TAP

PHAN L. Céu tric nghiém nhiéu phuong an lua chon. M6i cau héi hoc sinh chi chon mot phuong
an.

Cho ham sb y = f(x) c6 bang bién thién nhu bén dudi. Pd thi ham s6 dat cuc dai tai diém nao
sau day?

1 5
X —00 —5 5 —+o0
f(x) - 0 + 0 -
+o0 73
fo | T~ s 9~
9 —00

B2 B(ED el o)

Cho ham s6 y = f(x) c6 bang bién thién nhu hinh bén dudi. Diém cyc tiéu cia ham s6 la

x| —o0 1 0 1 +o0
£(x) + 0o - 0 + o -

f(x) w/////’6\\\\\\5/////”6\\\\\*w

® x=0. ©x=6. D) x = +1.

®
|

o L& gidi.

Cho ham s y = f(x) c6 bang bién thién nhu bén duéi. Gia tri cuc dai ctia ham sb da cho bang
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15 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

1
X —00 -2 ~3 400
£/(x) + 0 - 0 +
10 +o0
f(x) / T~ 145 —
—00 27
145 1
(A) 10. 7, — D ==

o LOi gidi.

Cho ham sb y = f(x) c6 bang bién thién nhu hinh X | —o0 -2 2 400
bén. Ménh dé nao sau day la ménh deé dung? (%) + 0 — o0 +
(A) Ham sb dong bién trén khoang (—oo; 3). 3 +oo
Ham s6 nghich bién trén khoang (—2; +o). f(x) / \ /
@ Ham s6 dat cuc dai tai x = 3. —00 0
(D) Ham sb dat cyc tiéu tai x = 2.

o LS gidi.

Cho ham s6 y = f(x) c6 bang bién thién bén dudi

X |—oo -2 0 2 400
f(x) + 0 - - 0 +
—4 —+o00 —+0o0
@ 7N N7
—00 —00 4

Khang dinh nao sau day 1a khang dinh sai?
@ Ham s6 ¢6 hai diém cuc tri.
Toa do diém cuc dai ctia d6 thi ham sb 1a (—2; —4).
@ Ham s6 nghich bién trén khoang (—2;2).
@ Ham s6 dong bién trén khoang (3; +o0).
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 16 )

o L& gidi.

a) Ham s6 dong bién trén khoang (—o0; 1). . ‘ e (@ 1 7 too
b) Ham sb dong bién trén khoang (1; +co). ;
¢) Ham s6 dat cuc dai tai x = 2. Yy + 0 - + 0 +

d) Ham sb c6 mot diém cuc dai va hai diém cuc tiéu.

o L& gidi.

e s s oRe o s e ale e o e e s e e tfe e s e e g s e e e se,e e s o s e 2 e s e s e s e s s s S¥e e e o e s 4t oo e s e e e e e e s S e s e e e s me e s e sie e e s e s e e e e see o

hoac sai.

Cho ham s6 y = f(x) c6 bang bién thién bén dudi

X | —o0 —2 0 2 —+00
f'(x) + 0 - - 0 +
—4 —+o0 +o00
@ 7N N
—0o0 —00 4

Khang dinh nao sau day la khang dinh sai?
a) Ham s6 c6 hai diém cuc tri.
b) Toa do diém cuc dai ctia do thi ham s6 1a (—2; —4).
¢) Ham s6 nghich bién trén khoang (—2;2).
d) Ham s6 dong bién trén khoang (3; +o0).

o L& gidi.

Cho ham sé bacba y = f(x) = ax® + bx? + cx + d c6 bang bién thién nhu sau
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A7 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

X —00 0 2 +o00
f'(x) + 0 - 0 +
~1 +00
f(x) T~
o0 -3
Khi do
a) f(x)<0,Vx< -2 b) f'(—2) < f'(1).
¢ b>0. d) ¢>0.

o LS gidi.

Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh vé.

X ‘—oo —1 1 “+o0
(%) \ n 0 - 0 +

Xét tinh dung, sai ctia cdc ménh dé sau:
a) Ham s6 c6 2 diém cuc tri.
b) Ham s6 nghich bién trén khoang (—1; 1).
¢) Ham sb dong bién trén khoang (1; +o).
d) Ham s6 f(1 — x) nghich bién trén khoang (—1;1).

o LOi gidi.

X |—oo -3 -2 +00
y + 0 + 0 -
5
y o/ \
/
—Oo0 — o0

Xét tinh dung sai cia cic ménh dé sau.
a) Ham s6 dong bién trén khoang (—3; —2).
b) Ham s6 dong bién trén khodng (—oo; 5).
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

¢) Ham s6 nghich bién trén khoang (—2; +oc0).
d) Ham s6 dong bién trén khoang (—o0; —2).

o L& gidi.

Cho ham s6 y = x — In(1 + x). Xét tinh dung sai cua cac ménh dé sau:

a) Ham s6 c6 tap xac dinh la (—1; +o0). b) Ham s6 dong bién trén (—1; +o0).
¢) Ham s6 dat cuc tiéu tai diém x = 0. d) Ham s6 dong bién trén (—1;0).
o LS gidi.

Dang @ Tim khodng don diéu va cuc tri clia ham sé dua vaio dé thi ham sé

® Nam viung cac khai niém lién quan dén don diéu va cuc tri ciia ham sb.

@ Dua vao do thi cung kién thire da hoc dé suy ra tinh don diéu va cuc tri cia ham sO

9. HE THONG BAI TAP

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Mbi cau héi hoc sinh chi chon mét phuong

an.
Cho ham s6 y = f(x) c6 dd thi nhu hinh vé bén. Ham s6 y = f(x) nghich y
bién trén khodng nao dudi day? 2
) (V2;+0). (-2;2).
V2jo| \ V2

(©) (—o0;0). D) (0; v2). v v .

o L& gidi.
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19 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

| Cau2

Cho ham s6 y = f(x) xac dinh va lién tuc trén R. Biét rang ham s6 y
f(x) c6 dao ham f’(x) va ham s6 y = f'(x) c6 do thi nhu hinh vé. Khi
do6 nhéan xét nao sau day duang?

@ Ham s6 f(x) khong c6 cuc tri. 1
D6 thi ham s6 f(x) c6 dung 2 diém cuc tiéu. / \
@ D06 thi ham s6 f(x) c6 dung mot cuc dai. -1 1 &

(D) Ham s6 f(x) ¢6 3 cuc tri.

o LS gidi.

Cho ham s6 y = f(x) ¢6 d6 thi nhu hinh vé bén. Ménh dé nao sau day

y
l1a ménh dé sai? 2
(A) Ham s6 dat cuc dai tai x = 0. / \ /
Ham s6 c6 gia tri cuc tiéu bang —2. o % e
@ Ham s6 dong bién trén (—oo;2). / \/
3 G w

(D) Ham s nghich bién trén (0;2).

o LS gidi.

Ham s6 y = f(x) c6 d6 thi 1a dudng cong trong hinh vé bén. Ham s y
y = f(x) dat cyc tiéu tai diém nao dudi day? S
4

@x:2. ® x=0. i
©x=—2. @x:4. i

o LOi gidi.

PHAN II Cau tric nghiém ding sai. Trong méi ¥ a), b), ¢), d) & mdi cau, hoc sinh chon ding
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

hoac sai.

Cho ham s6 y = f(x) = x® + ax? + bx + ¢ c6 d6 thi nhu hinh bén y
a) Ham s6 y = f(x) c6 hai diém cyc trila 0 va 2.
b) Gia tri b bang 0.
2

¢) Giatric= —-2.
— 3 _ Gr2
d) f(x) =x"—6x"+2. / O\i/ X
24~~~ ‘

o L& gidi.

O«

Cho ham s6 y = f(x) = ax® + bx? + cx + d c6 dd thi nhu hinh vé bén. Khi
—7)

do
a) Ham s6 c6 hai diém cuc tri.

o f'(x) <0trén (0;1).

b) f(x) < 0 trén (—oo;0).
d) f'(=3) < fi(-1).

—4
o L3 gidi.
Cho bang bién thién ctia ham s6 y = f(x) = ax® + bx? + cx + d (a # 0) nhu sau.
X —00 0 —+o0
f(x) + 0+
+00
—c0
a) a>0. b) b <O. ¢ c>0. d d=0.

o L& gidi.
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2 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

Duong cong trong hinh vé bén la dd thi ctia ham sb Y= jj; is voic # 0, Y
ad — bc # 0. Xét tinh dung sai clia cic ménh dé sau.

S R .2 . bY: . 2
a) Ham so xac dinh v&i moi x # 1.
b) lim y = —cova lim y = +oo.
x—1- X—++o00 o1 X

¢) Phuong trinh iy’ = 0 v6 nghiém.
d) Ham s6 ludn nghich bién trén tirng khoang xac dinh.

o LS gidi.

X —00 —7) “+00
y T = 0 =
—+o00
y ) — %
/ \
—0 —00

Xét tinh duing sai ctia cdc ménh dé sau.
a) Ham s6 da cho khong xéac dinh tai x = —2.
b) lim f(x) = +oova lim f(x) = —oco.
x—2- x—27+
¢) Ham s6 da cho nghich bién trén khoang (1; +co).
d) Ham s6 da cho dong bién trén khoang (—oo; 2).

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

(2

| Caue

Méi khang dinh sau diing hay sai?
a) d= -1
b) a <O0.
¢) Ham s6 dong bién trén khoang (1;2).
d y(2) <o.

Cho ham s6 y = ax® + bx?> + cx +d (a,b,c,d € R) c6 do6 thi nhu hinh bén.

o L& gidi.

ax +b
o cx+d
vdic # 0, ad — be # 0. Xét tinh dung sai ctia cac ménh deé sau.

a) Ham s6 nghich bién trén tap xac dinh 2 = R\ {1}.

b) Ham sb nghich bién trén (—oo; —1] U [3; +-00).

¢) Ham s6 nghich bién trén méi khoang (—oo; 1) va (1; +oo).

d) £(2024) < £(2025).

Duong cong trong hinh vé bén 1a dd thi cia ham s6 y =

—1 N

o L& gidi.

Duong cong trong hinh vé bén 1a do thi ctia ham sb6 y =

V6i ¢ # 0, ad — be # 0. Xét tinh dung sai cia cdc ménh dé sau.
a) Phuong trinh ' = 0 v nghiém.
b) f'(2) > 0.
o f'(x) <O0trén (0;1).
d) f'(-3) < fi(-1).

ax+b
cx+d

—1 N

o L& gidi.
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1. TINH DON PIEU VA CUC TRI CUA HAM SO

(25)

PHAN III. Cau tric nghiém tra 16i ngan. Hoc sinh tra 16i vao 6 két qua

Cho a # 0,b* — 3ac > 0. Ham s6 y = ax> + bx? + cx + d c6 tat cd bao nhiéu diém cuc tri?

o LS gidi.

. N o« R . ? X . N A 1 A 2 - .,
Goi (P) la parabol qua 3 diém cuc tri cua d6 thi ham so y = Zx4 — mx? + m?. Tim tat ca cac gia

tri thuc ctia tham s6 m dé (P) qua A(2;24).

o LS gidi.

Tim khodng don diéu va cuc tri clia ham s dua vaio dé thi ham sé y =
f'(x)
® Dua vao do thiy = f'(x) dé dé xac dinh dau cta f'(x).

®@ Tir dau ctia f’(x) dé suy ra tinh don diéu va cyc tri cia ham s6 y = f/(x).

3. HE THONG BAI TAP
PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Mbi cau héi hoc sinh chi chon mét phuong
an.

| Caul

Cho ham s6 y = f(x) c6 do thi f'(x) 1a parabol nhu hinh vé bén. khi d6 ham \

s0 nghich bién trén khoang

A (1), ® (L+w).  (©(-1;3). (D) (—o0; —1). 1§

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

| Cau2

Cho ham s6 y = f(x) c6 do thi f/(x) la parabol nhu hinh vé bén. Khi d6 y
ham s6 dat cuc tiéu tai diém \\ / N

@le. x:—l. @x:3. @x:Z. 1\i

o L& gidi.

P A S R R R S N I I B S S R R R R R TR T RS- R R S R R SR N R A I

hoac sai.

| Caul

Cho ham s6 y = f(x) c6 d6 thi f'(x) 1a parabol nhu hinh vé bén. Xét tinh y
diing sai cia m&i khang dinh sau \\ / .

a) f'(-1)=0. -
b) Ham sb dong bién trén (1; +oo). _

¢) Ham s6 nghich bién trén khoang (—1;3). \i
d) Ham s6 nghich bién trén (—oo; —1).

o LOi gidi.

Cho ham s6 y = f(x) lién tuc va xac dinh trén R. Biét f(x) c6 dao ham y
f'(x) vaham sb y = f’(x) c6 do thi nhu hinh vé. Xét tinh ding sai cta
cac ménh dé sau.

a) Ham s6 f(x) dong bién trén R.

b) Ham s6 f(x) c6 mot cyc tri. 10 1 X
¢) Ham s6 f(x) nghich bién trén khodng (—oo; 0).

d) Ham s6 f(x) nghich bién trén khoang (0; +c0).

o L& gidi.
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| Cau3

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R, va do thi caa f’(x) trén
R nhu hinh vé. Xét tinh ding sai cia cdc ménh dé sau.
a) Ham sby = f(x) nghich bién trén (—oo; +00).
b) Ham s6 y = f(x) dong bién trén (1; +oco).
¢) Ham sb y = f(x) nghich bién trén (—2; +oo).
d) Ham sby = f(x) dong bién trén (—oo;0). _2

o LS gidi.

Cho ham s y = f(x) c6 d6 thi f/(x) nhu hinh vé bén. Xét tinh ding sai y F1(x)
cua cac ménh de sau.
a) Ham sby = f(x) nghich bién trén (0; d). g
b) Ham s6 y = f(x) nghich bién trén (—oo;a). al b

¢) Hamsby = f(x) dong bién trén (b; d). X
d) Ham s6y = f(x) nghich bién trén (a; b).

o LS gidi.

Cho ham s6 y = f(x) c6 dao ham trén khoang (a;b) vac6 dothiy = v
f'(x) nhu hinh bén. Xét tinh dting sai ctia cdc ménh dé sau.
a) Ham s6 nghich bién trong khoang (x1; x7).
b) f'(x) > 0,Vx € (x2;b).
¢) Ham sb nghich bién trong khoang (a; x,).
d) f'(x) <0,Vx € (a;x7).

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

(o)

| Cau

Chohamsby = f(x) = ax® + bx? +cx +d (véia, b, c,d 1a cac s6 thuc va a # 0)
c6 dd thi ham sb f'(x) nhu hinh vé bén. Khi d6

a) Ham s6 f(x) c6 hai diém cuc tri.

b) Diém cuc tiéu ctia ham sb f(x)1a x = 1.

¢) Diém cyc dai ctia ham s6 f(x)1a x = 0.

d) Ham s6 f(x) dong bién trén (1;2).

y

o L& gidi.

2
rrorTe iix; 2 o T (O A B e BB vt i e ()

a) Tap xacdinh 2 = R\ {2}.
2
x“+4x+3
by yy =2 20
VY=o
¢) A va Bnam veé hai phia cta tryc tung.
d) Duong thang di qua hai diém cyc tri ctia dd thi ham s6 1a y = 2x + 1.

Cho ham sb y =

o L& gidi.

Chohamsby = x4+ 3x> —mx +1
a) v =3x*+6x—m.
b) V6i m =9, ham sb dong bién trén khoang (—3;1).
¢) Véim = —3, ham s nghich bién trén khoang (—oo; —1).
d) Ham s6 dong bién trén khodng (—o0; 0) khi m < —3.

o L& gidi.

Choham s6 y = v/x2 — 2mx +9
a) m = 0 ham s khong c6 cyc tri.
b) m = 1ham sb dat cuc tiéu tai x = 1.
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o1 ) 1. TINH DON PIEU VA CUC TRI CUA HAM SO

X —m

Va2 —2mx+9

d) C67 gia tri nguyén ctia tham s6 m dé ham sb c6 cuc tri.

o y =

o LS gidi.

(m + 1)x% — 2mx + 6m
x—1-
a) V6im = —1 thi ham so dong bien trén (2; +c0).
b) Vé&i m = 0 thi ham s6 nghich bién trén (1; +o0).
¢) Ham s6 dong bién trén mbi khodng xac dinh khi va chi khi m € [a; b]. Khi d6 a + 5b = 0.

d) Ham s6 c6 hai diém cuc trj khi va chi khi m € (—%;—1).

Cho ham s6 y =

o LS gidi.

4. Cau trdc nghiém tra 18i ngdn.

Thi sinh tra 15i tir cAu 1 dén cau 6.

: : 1
Mot vat c6 chuyén dong thang duoc xdc dinh bdi phuong trinh s(t) = §t3 — 312 + 5t + 2 v6i

t > 0, t tinh bang giay va s tinh bang mét. Bat dau tir thai diém nao (gidy) thi van toc ctia vat
tang?

o LS gidi.

Mot con ca hoi boi ngugc dong dé vugt khoang cach 1a 300 km. Van téc dong nude 1a 6 km/h.
Néu van toc boi ctia ca khi nude yén la v km/h thi nang luong tiéu hao ctia ca trong ¢ gid duoc
cho béi cong thiic E(v) = cv’t, trong d6 ¢ 1a hang sb va E tinh bang Jun. Van téc boi ctia ca khi
nudc ding yén 1a bao nhiéu thi ning lugng tiéu hao ctia ca bat dau tang dan?

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 28 )

Cho ham s6 y = f(x) c6 dao ham f’(x) = (x*> — 1)(x — 4), Vx € R. Ham s6 g(x) = f(3 — x) c6
bao nhiéu diém cuc dai?

o L& gidi.

Thé tich V (cm3) ctia 1 kg nudce tainhiét do T (0 < T < 30) don vi °C dugc tinh theo cong thtc
V(T) = 999,87 — 0,06426T + 0,0085043T% — 0,0000679T°.

Thé tich nudc V(T) giam trong khoang nhiét do (a; b) v6i b lam tron dén hang don vi. Tinh téng
a+b.

o L& gidi.

1 800 m? va chiéu sau 2 m (tham khao hinh vé). Biét rang chi phi xay
méi don vi dién tich ctia day bé gip hai lan so v6i thanh bé. Goi x va
y 1a kich thudc bé nhu hinh vé. Khao sat mbi quan hé gitra chi phi xay
dung bé f(x) va kich thudc x ta thu dugc bang bién thién nhu sau:

Ngudi ta muon xay mot bé boi c6 dang hinh hop chir nhat, thé tich / ___________ /

X 0 a +o0
f(x) = 0 +
+oo +o0
fo| T
f(a)
Tinh gia tri 2a.
of' LOi gidi
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| Cauté

Ngudi ta mudn thiét ké mot 10ng nudi cd c6 bé mat hinh chi
nhat bao gdm phan méit nudc c6 dién tich bang 54 m? va phan
dudng di xung quanh c6 thiét ké nhu hinh vé (don vi: mét). Khi
kich thuéc a thay d6i trong khoang (3; +o0) thi gia tri ham s6 mo
ta dién tich 1i di theo kich thudc a sé gidm dén gia tri So rdi tang
lén. Xac dinh gia tri Sp.

o LS gidi.

BAI TAP TU LUVEN

PHAN I. Cau tric nghiém nhiéu phuong an lua chon. M6i cau héi hoc sinh chi chon mét phuwong
an.

8 — bx

ChO ham 86 y = m

2 o ; 7
@ Ham so dong bien trén khoang (—oo ; —%) .
Ham s6 dong bién trén khoang (—oo ; —Z) .

. Khang dinh nao sau day la sai?

@ Ham s6 dong bién trén khoang (—Z ; —|—oo) .

(D) Ham sb nghich bién trén khoang (—oo ;— 3Z7> .

o LOi gidi.

Cho ham s6 c6 bang bién thién nhu sau
—4 1
X —00 — — “+o0
3 2
y + 0 - 0 +
218 400
Y 7 — 7
— 00 4
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 30 )

Khang dinh nao sau day la diung?

@ Ham s6 nghich bién trén khoang (— e— g) .

2 s ’ 41
Ham so6 dong bien trén khoang (— 3 E)

) . 7
@ Ham so6 nghich bién trén khoang (E ; —|—oo> .

2 s ; 7
(D) Ham s6 dong bien trén khoang (— g = 5) :

o L& gidi.

Cho ham s6 ¢6 d6 thi nhu hinh bén. Khang dinh nao sau day la ding? !
(A) Ham s nghich bién trén khoang (—oo; 1).
Ham s6 nghich bién trén khoang (—oo; 0).

) 2 7
@ Ham so nghich bién trén khoang (5 ; +oo) .

(D) Ham s6 ddng bién trén khoang (—oo; 1).

o L& gidi.

A 2 - ., . 2 A R N A 1
Tim tat ca cac gia tri thuc cta tham so m dé ham so y = —§x3 — mx? 4+ 2m — 3)x —m + 2
nghich bién trén RR.

Am<-3m>1 (B -3<m<1. ©-3<m<1. D) m<1.

o L& gidi.
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Choham s6y = —x% — mx? + (4m + 9)x + 5, véi m 1a tham s6 thuc. C6 bao nhiéu gia tri nguyén

ctia m dé ham s6 nghich bién trén (—oo; +00)?

(A)5. ® 6. ©7. D) 4.

o LS gidi.

Cho ham sb y = 7x3 + 9x2 — 3x — 4. Khang dinh nao sau day 1a sai?
. . 1
@ Giatricucdaiy = 1. Ham so dat cuc tiéu tai x = 2
o o 1 <oz o
@ Gia tri cuc tieu y = 2 @ Ham so dat cuc dai tai x = —1.

o LOi gidi.

Cho ham s6 y = f(x) xac dinh trén R va c6 bang bién thién nhu hinh vé sau

X | —oo 10 12 +o0
y + 0 = 0 +
-3 —00
y / \ ; /’
— 0

Ham sb6 y = f(x) dat cuc dai tai

@leo. ® x=8s. @x:12. @x:17.

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 32 )

Cho ham sb ¢6 d6 thi nhu hinh bén. Khéng dinh nao sai?

. A LA e 3 . .

@ Ham s6 c6 mét cuc tiéu tai x = 1 va dat cuc dai tai x = 0.
o . © el 2 113

Gia tri cuc daiy = —1 va gia tri cuc tituy = 3

U e 3
@Ham SO cO mot cuc tieu ta1 x = —7r

o x L 3
@Hamsocomotcucdaltalx:—Z.

o L& gidi.

Cac khoang dong bién ctia ham s6 y = x* — 8x% —41a

(A) (—o00; —2) va (2; +co). ®) (—2;0) va (0; +o0).
(©) (—o00; —2) va (0;2). ©) (—2;0) va (2; o).
o LOi gidi.

Ham s6 y = x* — 2x? + 1 nghich bién trén cac khoang nao sau day?

(A) (—o0; —1) va (0;1). ®) (—o00; —1) va (0; +0).
(©) (—0;0) va (1; +00). (D) (—1;0) va (1; 40).
o L gidi.

N A X + 1 z A P A P S .
Chohamsoy = -t Trong cdc ménh dé sau, ménh dé nao sai?
x —

(A) Ham s nghich bién trén tirng khoang xac dinh ctia né.
Ham s6 nghich bién trén tap xac dinh ctia no.
@ Ham s6 nghich bién trén khoang (3; +0).
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@ Ham s6 nghich bién trén khodng (—oo; 3).

o LOi gidi.

. 1 1 \
Chohamsoy = §x3 — —x? —12x — 1. Ménh dé nao sau day dting?

2
@ Ham s6 nghich bién trén khodng (—3; +c0).
Ham s6 dong bién trén khoang (—oc; 4).
@ Ham s6 dong bién trén khoang (—3;4).
@ Ham s6 dong bién trén khoadng (4; +o0).

o LOi gidi.

Ham s6 nao sau day khéng dong bién trén (—oo; +0)

Ay=x5+x3-1. By=x>+2 @yzi;; Dy=x+1

o LOi gidi.

Cho ham s6 y = x — 2,/x. Ménh dé nao sau day dting?
(A) Ham sb nghich bién trén khoang (1; +o0). (B) Ham sb ddng bién trén khoang (2; +o0).
(C) Ham s6 déng bién trén khoang (0; +o0). (D) Ham s6 nghich bién trén khoang (—oo; 1).

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 34 )

Cho ham sb y = f(x) xac dinh lién tuc va lién tuc trén R va c6 bang bién thién nhu sau

X | —o0 2 400
y = 0 T
—+00 “+00
0

Khang dinh nao sau day diing?

@ Ham s6 ¢6 2 cuc tri. Ham sb c6 gia tri cuc dai béng 2.
@ Ham s6 c6 gia tri cuc tiéu béng 0. @ Ham s6 c6 gia tri cuc dai tai x = 0.
o’ LOi gidii.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau. Ménh dé nao dudi day la sai?

X | —oo 0 2 +oo
y < 0 = 0 =
3 400
— 00 O

(A) Ham s6 khéng dat cuyc tiéu tai diém x = 2.
Ham s6 dat cuc dai tai diém x = 0.
@ Gia tri cuc dai cia ham sd la y = 3.

(D) Gia tri cuc tiéu ctia ham s6 1a y = 0.

o L& gidi.
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Cho ham s6 y = f(x) c6 bang bién thién nhu sau

X | —oo 0 2 +00
y' + 0 - 0 +
3 +o0
— 00 0

Tim gia tri cuc dai ycp va gia tri cuc tiéu ycr ciia ham sb da cho.
@yCDZ?)VéyCT:Z. yCDZZVélyCT:O.
@]/CD:?’Vé]/CT:?’- @]/CDZ3V§1]/CT:0-

o LS gidi.

N
e s s e 4o e e e s e e o s e o s e e e S A S St 3.t e e e e gt ele e e e e s e e g¥e s s e o8 s 4oae s as e s ot e s S e s o e e e se s e e se e e s s s e e s e g0 s

PHAN TI. Cau trac nghiém ding sai. Trong mo6i y a), b), ¢), d) ¢ moi cau, hoc sinh chon diing
hoac sai.

Pao ham f’(x) ctia ham s6 y = f(x) c6 d6 thi nhu hinh bén duéi. Xét tinh ding sai cta cac
ménh dé sau

a) Ham sb dat cuc tiéu tai x = —1. b) Ham sb dong bién trén (—1;2) va (4;5).
¢) Ham s6 nghich bién trén (2;4). d) Ham s6 f(x + 2) dat cuc dai tai x = 0.
y
y=f)
-2 —-1/0 2 4 5 x

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

Cho ham sb y = f(x) xac dinh trén R va c6 bang bién thién nhu hinh vé.

X —00 —1 1 +o0

£(x) + 0 - 0 +

Xét tinh dting, sai ctia cac ménh dé sau.
a) Ham s6 c6 2 cuc tri.
b) Ham sb nghich bién trén khoang (—1; 1).
¢) Ham s6 dong bién trén khoang (1; +oo).
d) Ham s6 f(1 — x) dong bién trén khoang (—1;1).

o L& gidi.

Cho ham s6 y = f(x) xac dinh trén R va c6 do thi ctia ham s6 y = f'(x) 1a dudong cong & hinh
ve dudi.

a) Ham s6 f(x) dat cuc dai tai x = 0.

b) Ham s6 f(x) nghich bién trong khoang (0; 2).

¢) Ham sb f(x) c6 2 khodng dong bién va 2 khoang nghich bién.

d) Ham s6 f(x) c6 3 diém cuc tri.

y=f(x)

Cho ham s6 y = f(x) lién tuc trén doan [0; 15—6] thoa man
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f (%) =f'1)=f (;) = 0 va c6 do thi la duong cong nhu hinh dudi.

e | €
QA=

—_

e ]

a) x = 11a diém cuc dai ctia ham sb.

1 . . .
b) x = 3 X = ; la diém cuc tiéu ciia ham so.
< < 1
c¢) Ham so da cho nghich bién trén (5 ; 1) va (g ; —|—oo).

d) Gia tri 16n nhat ctia ham s6 1a 3.

o LS gidi.

Cho ham sb y= flx) = G — 39€2 — 1. Cac ménh dé sau dung hay sai?
a) Ham so da cho nghich bien trén R.
b) Ham sb da cho dong bién trén (3; +).
¢) Ham s6 da cho nghich bién trén (1;2).
d) Ham s6 g(x) = f(x) + 2 dong bién trén (—oo;0).

o LOi gidi.

Cho ham s6 y = f(x) c6 dd thi nhu hinh vé bén. Cac ménh dé sau y
dung hay sai?
a) Ham s6 da cho nghich bién trén khoang (—2,0).
b) Ham sb da cho dong bién trén khoang (—3; 1).
¢) Ham s6 da cho dong bién trén khoang (2; +o).
d) Ham s6 f = |f(x)| nghich bién trén khoang (—2,0). _/3 5 \/ 1 9
~1

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

Cho ham sb y=fx)= x* — 2x? — 3. Cac ménh dé sau dung hay sai?
a) Ham so da cho dat cuc dai tai x = 0.
b) Ham s6 da cho dat cuc tiéu tai x = —3.
¢) Ham sb da cho ¢6 gid tri cuc dai va cyc tiéu lan luot 1a —4, —3.
d) Do thi ham sb g(x) = f(x) + 3 c6 diém cuyc dai 1a (0;0) .

o L& gidi.

Cho ham s6 y = f(x) c6 d6 thi nhu hinh vé bén dudi.
a) Ham s6 da cho chi ¢6 2 cuc tri.
b) Ham s6 da cho c6 gia tri cuc tiéu x = —2.
¢) Ham s6 da cho c6 gid tri cuc daiy = —1.
d) Do thi ham s6 y = |f(x)| c6 diém cuc dai la (0, 2).

o L& gidi.

x*+3x+43
x+2
a) Tap xacdinh 2 = R\ {2}.
x? +4x +3
b) Yy =—F—
)y (x +2)
¢) A va Bnam vé hai phia ctia truc tung.

Choham sy =

c6 do thi (C) va A, B 1a hai diém cuc tri cta (C).

d) Puong thang di qua hai diém cuc tri ctia d6 thi ham sé 1a y = 2x + 1.

o L& gidi.
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| Caut0

Choham sy = x% +3x? — mx + 1
a) y =3x*+6x—m.
b) V6i m =9, ham sb dong bién trén khoang (—3;1).
¢) Vi m = —3, ham s6 nghich bién trén khoang (—oo; —1).
d) Ham s6 dong bién trén khoang (—o0;0) khi m < —3.

o LS gidi.

Cho ham s6 y = v/x2 — 2mx + 9
a) m = 0hamsb khong c6 cuc tri.
b) m = 1ham sb dat cuc tiéu tai x = 1.
X —m

Q vy = )
Y Va2 —2mx +9

d) C67 gia tri nguyén ctia tham s6 m dé ham sb c6 cuc tri.

o LS gidi.

(m 4+ 1)x% — 2mx + 6m
x—1
a) V6im = —1 thi ham so dong bien trén (2; +c0).
b) V&i m = 0 thi ham s6 nghich bién trén (1; +o0).
¢) Ham s6 dong bién trén mbi khoang xac dinh khi va chi khim € [a; b]. Khi d6 a + 5b = 0.

é . 1
d) Ham so c6 hai diém cuc tri khi va chi khi m € (—5;—1).

Cho ham s6 y =

o LOi gidi.

o s 8 oRe o o s s s o s o 2 s o s o/ s o o o o s s s s s s epe 2o 8 o o o ¢fe o o s 8 s 6 s s e o 0 s s spe 2.0 s 6 s s o s o s s £ s 6 o s B e s s s s s s s s s s s o s s s s s s e s s s s e s

Mot vat c6 chuyén dong thang duoc xac dinh boi phuong trinh s(t) = 51‘3 — 312 + 5t + 2 véi

t > 0, t tinh bang gidy va s tinh bang mét. Bat dau tu thoi diém nao (gidy) thi van tc ctia vat
tang?
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO (40 )

o L& gidi.

Mot con ca hoi boi nguge dong dé vuot khoang cach 1a 300 km. Van toc dong nuée 1a 6 km/h.
Néu van toc boi ctia ca khi nudc yén 1a v km/h thi ndng lugng tiéu hao ctia ca trong ¢ git dugc
cho bdi cong thic E(v) = cv’t, trong do c la hé“mg s6 va E tinh bé”mg Jun. Van téc boi ctia ca khi
nudc ding yén 1a bao nhiéu thi nang luong tiéu hao cta ca bat dau tang dan?

o L& gidi.

Thé tich V (cm?) ctia 1 kg nudc tai nhiét do T (0 < T < 30) don vi °C duoc tinh theo cong thirc
V(T) = 999,87 — 0,06426T + 0,0085043T2 — 0,0000679T°.

Thé tich nudc V(T) gidm trong khoang nhiét do (a; b) v6i b lam tron dén hang don vi. Tinh téng
a-+b.

o L& gidi.

Hang ngay muc nudc cia mot con kénh 1én xubng theo thiy triéu. Do sdu h (m) ctia muc
nudc trong kénh tai thoi diém ¢ (gio) (0 < t < 24) trong ngay dugc xac dinh bdi cong thic

t A
h = 2cos (71T—2 + g) + 5. Goi (a; b) 1a khodng thoi gian 16n nhat trong ngay ma dé sau cia muc

nudc trong kénh ting dan. Tinh gia tri ctia a + b.

o LOi gidi.

Xi nghiép A san xuat doc quyén mot loai sdn pham. Biét rang ham téng chi phi san xuét la
TC = x> —77x* +1000x + 40000 va ham doanh thu la TR = —2x% + 1312x, véi x la sb san
phdm. Lgi nhuéan ctia xi nghiép A dugc xac dinh bang ham s6 f(x) = TR — TC, cuc dai lgi
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nhuan cta xi nghiép A khi d6 dat bao nhiéu san phdm?

o LS gidi.

Khi loai thuéc A duogc tiém vao bénh nhan, néng do mg/1 cua thudc trong mau sau x phut
2 o re A . 30x
duoc xac dinh bdi cong thuc C(x) = 22
cho bénh nhan, ta can tim khoang thoi gian ma nong dé cta thubc trong mau dang tang. Em
hay cho biét ham nong do thudc trong mau C(x) dat gid tri cyc dai 1a bao nhiéu trong khoang

thoi gian 6 phut sau khi tiém (lam tron dén hang phan muoi)?

. Dé dua ra nhitng 16i khuyén va cach x1r li phtt hgp

o LS gidi.

Mot tAm bat hinh vuéng canh 20 m nhu hinh vé dudi day. Ngudi ta dy tinh cat phan t6 dam
clia tam bat roi gdp va may lai, nhdm muc dich pht 1én thap den trang tri dé tranh hu hai thap
khi troi mua.

v

Biét khéi chép hinh thanh sau khi gap va may lai can thé tich 16n nhat thi mdi pht kin thap
den. Hoi phan dién tich tam bat bi cat 1a bao nhiéu dé ddm bao yéu cau trén?

o LS gidi.
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| Caus

Ngudi ta thdy rang trong vong 3 ndm tinh tir dau ndm 2020, gia thanh P ctia mét loai san pham
vao thang thu t thay déi theo cong thic

P(t) = 80t> — 3600t* + 48 000t + 100 000 (ddng) véi 0 < t < 36.

Biét gia thanh dat cyc dai vao thoi diém t; va gia thanh dat cuc tiéu vao thoi diém t,. Khi d6,
gid tri caa 2t; + t, bang bao nhiéu?

o LOi gidi.

Mot doanh nghiép du dinh san xuat khong qua 500 san phadm. Néu doanh nghiép san xuat
x sdn phdm (1 < x < 500) thi doanh thu nhan dugc khi ban hét s6 san pham do6 1a F(x) =
x> —1999x2 + 1001000x + 250000 (dong), trong khi chi phi san xuat binh quan cho mét san

pham la G(x) = x + 1000 + 250x000

loi nhuén thu dugc 1a 16n nhat?

(dong). Doanh nghiép can san xuat bao nhiéu san pham dé

o LOi gidi.
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§2. GIA TRI LON NHAT - NHO NHAT CUA HAM sO

LY THUVET CAN NHO

Dinh nghia 2.1. Cho ham s6 y = f(x) xac dinh trén tap 2. Ta c6

fx) < MNx e P y

@ M la gia tri 16n nhat ctia ham sb néu
la th {Elxo € Z: f(xo) = M. Ve f(a)

|
|
-

Kihiéu |max f(x) = M
XED

@)
v
=
NG

Q¢ --------=

f(x) >nVx e

® n la gia tri nhé nhat ctia ham s6 néu {Elxo €D flxg)=n. \:/b X
flx0) 4= - >

Ki hig . —
i 1eu§ré1§f(x) n

A ® Khi yéu cdu tim max min ciia ham s6 ma khong ndi 16 xét trén tdp nao, thi ta hiéu la tim max
min trén mién xdc dinh cua ham so do.

@ D¢ tim max min ciia ham s0 y = f(x) trén mién 9, ta thuong lgp bing bién thién ciia ham so
y = f(x) trén 9. Tix bing bién thién, ta két ludn:
e Diém 6 vi tri cao nhat — Két lugn max;
e Diém & v tri thip nhat — Két lugn min.
® DE tim max min ciia ham sé y = f(x) trén doan [a; b] (f(x) lién tuc trén doan [a; b] va cé dao

ham trén (a; b) (co thé trir mot so hitu han cdc diém) va f'(x) = 0 chi tai mot s6 hitu han cdc
diém trong (a; b)), thi ta cd thé gidi nhu sau:

Gidi f'(x) = 0 tim cdc nghiém xo € (a; b);
Tim cdc diém x; € (a;b) ma tai d6 dao ham khong xdc dinh (néu cd).
Tinh todn f(a), f(xo), f(x;), f(b) (%)

Goi M, n lan luot 1a s 16n nhdt va so nhé nhit cia cdc két qud tinh todn & budc (%) thi

M: ,' et 1
?;g?f(x) n r[glbr]lf(x)

@ Ta c6 thé dimg cdc bat ding thitc cd sin dé ddanh gid biéu thiic can tim max, min. Bat ding thiic
Co-si cho n so khong dm ay, ay,..., an:

a1 +ar+ ...+ a, > nYajar...a,

Dau "=" xdy rakhi a; = a = ... = ay,.

Vi DU MINH HOA
& Vicy |

Tim gia tri I6n nhat va nho nhat (néu c6) cia ham so sau trén doan da chi ra.

3
a) f(x) = —x3 +3x%+ 10 trén [-3;1]. b) f(x) = % —2x? 4 3x + 1 trén [—3;2].
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

(u)

0) f(x) = —2x* +4x2 + 3 trén [0;2] d) f(x) = 2;‘ +3

1 trén [0; 4].

o L& gidi.

T

Tim gid tri 16n nhat va nhé nhat (néu c6) ctia ham s6 sau trén doan da chi ra.

4 4
a) f(x)=x+ p trén (0; +00); b) f(x) =3x + 2 trén (0; +00).
2
Q) f(x)= % trén R. d) f(x) = v/ —x2 + 2x trén mién xac dinh.
o L gidi.

oy

Tim gid tri 16n nhat va nhé nhat ciia ham s6 sau trén mien da chi ra.

a) y = x — sin 2x trén doan [—g; n] b) y = * ~3%+3 trén doan [0;2]
» R In? x . 5
c) y = e¥(x* — 3) trén doan [—2;2] d)y= " trén doan [1; €]
o LOi gidi.

Tim gia tri I6n nhat va nho nhat (neu ¢6) cua ham so sau trén mien da chi ra.

5sinx+1
sinx + 2

a) f(x) =

trén doan [O; %] . b) y = cos® x + 2sin® x + cos x.

o L& gidi.
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@ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang @ Tim max, min cla haim sé y = f(x) trén mién cho béi céng thirc 2

@ Tinh y'. Gidi phuong trinh y’ = 0 tim cac nghiém x; € Z va tim cac diém x; € 2 ma tai
dé y’ khong xac dinh.

® Lap bang bién thién ctia ham sb trén 2.
® Tir bang bién thién, két luan:

e Diém 6 vi tri cao nhat — Két luan max;

e Diém & vi tri thip nhat — Két luan min.

1. HE THONG BAI TAP

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. Mbi cau héi hoc sinh chi chon mét phuong
an.

Gia tri 16n nhat va nho nhat ctia ham s6 y = x® — 12x + 1 trén doan [—2; 3] an lugt la

(A) 17, —15. 10, —26. (©) —15,17. (D) 6, —26.

o LOi gidi.

Goi M, m 1an lugt 1a gid tri 16n nhat va gia tri nhé nhéat cia ham s6 y = x® + 3x2 — 9x + 1 trén
[—4;4]. Tinh tong M + m.

(A 12. 98. (©17. (D) 73.

o LOi gidi.

Gia tri 16n nhat ctia ham s6 flx) = —x* 4 12x% + 1 trén doan [—1; 2] bé“mg

(A) 33. 37. (©12. D) 1.

o LS gidi.
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Gia tri 16n nhat ciia ham s6 y = x* — 3x2 + 2 trén doan [0; 3] bang

(A) 57. 56. (C)54. (D) 55.

o L& gidi.

. 2 1
Gid tri nho nhat cia ham so y = i 7 trén doan [0; 3] la

@miny: % miny: —3, @miny: 1. @miny: -1

[0;3] [0;3] [0;3]

o LOi gidi.

iy 13 trén doan [0;4] 1a

A) 2. ; (©)s. @%.

Gia tri nho nhat cia ham so y =

o LOi gidi.
x2—3x+3

A 2 N A A 1 v
Gia tri lon nhat cita ham so y = trén doan [—2,' ﬂ bang

x—1

A 4. -3, @—;. _?

o L& gidi.
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(1)

V4 —x21a
B M=2.

Gia tri 16n nhat ctia ham s y =

AM=— ©OM=4

o L&i gidi.

V7 4+ 6x — x2.
©M=7.

Tim gia tri lon nhat M ctia ham s6 y =

(A M =4. ® M=7.

o LOi gidi.

T U e |1
Tinh gia tri l6n nhat cia ham so y = x — In x trén {E;e].

@maxyzl. maxy e—1.
x€[3se x€[ 3]

@maxy:e @maxy—1+ln2
x€[}se] x€|3e]

o LS gidi.

42 _
Choham sby = flx) = > 22
[—5,0] lan luot bﬁng
=2
(W) max f(x) = -, min f(x) =
(©) max f(x) = 0, min f(x) =2

. Khi d6 gia tri 16n nhét, gia tri nhd nhat ctia ham sb trén

max f(x) =
@ max f(x) =

[2,0] [-5,0]

o LS gidi.
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Tim gid tri 16n nhat va gia tri nho nhat ctia ham s6 f(x) = x + V13 — x2
@ max f(x) =0, min f(x)= —/13.

[-VI5vTd) —VIVT
@ max (x):\/%; min _ f(x) =0.
[-V13,v13] [-V13;V/13]
© ygxf . f(x) = V/26; 1 %%]f(x>=—m.
=15 i =2.
@ ;n*axf - flx) =15 [_%%]f(x) 2
o’ LOi gidi.

Tim gia tri lon nhat va gia tri nhé nhat ctia ham s6 f(x) = xv/81 — x2

@ max f(x) =0; mm f(x) 81 max f(x) =15 m1191] flx)=2.
@ max f(x) mm f(x) = 0. @ m9a;<] f(x) = mm f(x) 821.
o’ LOi gidi.

Tim gia tri 16n nhat ctia ham s6 f(x) = 1+ 2x — ¢* trén doan [0; 2]

A r{(;;asz(x) = 15. r[r(;gff(x) =5—¢2
@I[I(}gxf(x) = 3./5. @ r[r&gxf(x) =—-1+4+1In(4).

o L& gidi.
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Goi M, N lan luot 1a gia tri 16n nhat va nho nhat cta ham s6 y = x> — 4In(1 — x) trén doan
[—2;0]. Tinh M — N.

(A)M—N = 4In2. B M—N=—1.

(©OM-N=4In2-1. D)M—N=4In3—4.

o LS gidi.

Cho ham s6 f(x) nghich bién trén RR. Gia tri nho nhat ctia ham sb g(x) = 3227 _ f(x) trén
doan [0; 1] bfing

A)e— f(1). £(). © £(0). ©1- f0.

o LS gidi.

P R S I R I I R RN S e S R I I S PN

hoac sai.

| Caul

Cho ham s6 y = x° — 3x* + 1. Khi d6
a) Ham so dong bien trén khoang (3; +).
b) Ham sb dat cuc tiéu tai x = —3.
¢) Ham s6 dat gid tri lon nhat trén doan [1;3] taix = 1.
d) Do thi ham s6 déi xing qua diém I(1; —1).

o LS gidi.

Cho ham s6 y = x® — 3x2 — 9x + 1. Khi d6
a) Ham s6 dong bién trén khoang (—26; +c0).
b) Ham s6 dat cuc dai tai x = —1.
¢) Gia tri nho nhat ctia ham s6 trén (—1; +o0) 1a —26..
d) Khoang cach gitta hai diém cuc tri ctia d6 thi ham s6 da cho 1a 41/65.

o LS gidi.
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PHAN IIL Cau tric nghiém tra 16i ngan. Hoc sinh tra 1oi vao 6 két qua

Cho ham s6 f(x) = 2x> — 3x? + m thod man r[13151]1 f(x) = 5. Khi d6 gia tri cia m bang

o L& gidi.

Tim m dé gia tri nho nhat ctia ham s6 f(x) = 3x> — 4x% + 2(m — 10) trén doan [1;3] bang —5.

o L& gidi.

x—m?+m

1 trén doan [0; 1] bang

C6 bao nhiéu gia tri m dé gia tri nho nhat ciia ham s6 f(x) =

o L& gidi.

Gia trj 16n nhét, gia tri nho nhat cta ham s6 y = sinx — 3sin?x + 2 1an lugt 1a M, m. Tong
M + m bang

o L& gidi.

Gia tri nhd nhat ctia ham s6 f(x) = (x + 1)(x + 2)(x + 3)(x +4) + 2019 1a

o L& gidi.
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Dang @ Tim max, min clia ham sé y = f(x) dwa véo bang bién thién

® Duya vao bang bién thién ctia ham s6 trén [a; b).
® Tir bang bién thién, két luan:

e Diém ¢ vi tri cao nhat — Keét luan max;

e Diém § vi tri thip nhat — Két ludn min.

9. HE THONG BAI TAP

Ham s6 y = f(x) lién tuc trén doan [—1;3] va c6 bang bién thién nhu sau.

x | -1 0 2 3
y + 0 - 0 +

5 4
y / \ /
0 1
Goi M la gia tri 16n nhat cta ham s6 y = f(x) trén doan [—1;3]. th’mg dinh nao sau day la

khang dinh ding?
(A) M = £(0). M = f(-1). © M= @) @ M = f().

o LS gidi.

X

f'(x)

f(x)

Goi M va m lan lugt 1a gia tri Ion nhat va gia tri nho nhat ctia ham s6 da cho trén doan [—1;3].
Gia tri cia biéu thie M — m 1a

(A)5. ®) 7. © -1. D 3.
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o L& gidi.

R T A S S I I R R I I I I R R S S

hoac sai.

Cho ham s6 y = f(x) 1a ham s6 lién tuc trén R va cé bang bién thién nhu hinh vé dudi day.

X |—oo -1 0 1 +0oo
f'(x) + 0 — 0 + 0 -
4 4
f(x) Nl 7 .
— 00 3 —0Q
Xét tinh diing, sai ctia cac khang dinh sau:
a) Cuc dai ctia ham s 1a 4. b) Cuc tiéu ctia ham s6 1a 3.
¢) maxy =4. d) miny = 3.
R R
o LOi gidi.

Cho ham s6 y = f(x) 1a ham s6 lién tuc trén R va c6 bang bién thién nhu hinh vé duéi day.

X | —oo -1 0 1 +o0
fl(x) -0 + 0 — 0 +
+oo -3 +00
f(x) N b N e
—4 —4

Xét tinh diing, sai ctia cac khang dinh sau:
a) Ham s6 dong bién trén khoang (0; +c0). b) Gia tri cyc tiéu ctia ham sb la —3.
c) nllRiny = —4. d) S = —3.

o L& gidi.

LE QUANG XE- 0967 003 131




{53 2. GIA TRI LON NHAT - NHO NHAT CUA HAM O

Ham s6 y = f(x) lién tuc trén doan [—1;3] va c6 bang bién thién nhu sau. Khi d6 ta c6

x | -1 3
y + 0 - +
5 4
y / \ /
0 1

a) Trén doan [—1;3] ham s6 ¢ gid tri lon nhat béng 5.
b) Ham sb nghich bién trén (0;2).

¢) Trén doan [—1;3] ham s6 ¢ gia tri nho nhat bé’mg 1.
d f(2)=1.

o LOi gidi.

Dang @ Tim max, min clia ham sé y = f(x) dua vaio dd thi ham sé

@ Dua vao do thi ctia ham s6 trén [a; b].
@ Tu do thi, két luan:

e Diém 6 vi tri cao nhat — Két ludn max;

e Diém & vi tri thip nhat — Két luan min.

3. HE THONG BAI TAP

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon mot phuong
an.

| Caul

Cho ham s6 f(x) lién tuc trén doan [—1;5] va c¢6 do6 thi nhu hinh y
vé bén. Goi M va m lan lugt la gia tri lon nhat va nhé nhat cda
ham sb da cho trén [—1;5]. Gid tri cia M + m bang

(A) 5. ®) 6. ©s. D) 1. L/

o LOi gidi.
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nhat m ctia ham s6 y = f(x) trén doan [—1;1].
@ m=2. m= —2.
@ m=1. @ m= —1.

Cho ham s6 y = f(x) c6 d0 thi 1a dudong cong & hinh bén. Tim gia tri nho y
2

o L& gidi.

. 7
Cho ham so y = f(x) xac dinh va lién tuc trén doan |0; 5| co Y
d4 thi ctia ham s6 y = f/(x) nhu hinh vé. Héi ham sé y = f(x) i
. 7 . l
dat gia tri nho nhat trén doan [O; E} tai diém xp nao dudi day? 1 3/
0 7 x
@x0:3. x0:2. @xO:1. @xon. / z
o’ LOi gidii.
Cho ham s6 y = f(x), biét ham s6 y = f'(x) c6 do6 thi nhu hinh vé y
. p 1
dudi day. Ham so y = f(x) dat gia tri nho nhat trén doan [§ ; g} tai
diém nao sau day? l
3 1 :
@xzi. xzi. @le. @xzo. 1 3 9
2

o LOi gidi.
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| Caus

Cho ham s6 f(x) c6 d6 thi cia ham s6 y = f'(x) nhu hinh vé. Biét Y y = f'(x)
£O)+ f(1) —2f(2) = f(4) — f(3). Gid tri nh6 nhat m, gia tri lon nhat

M ctia ham so f(x) trén doan [0; 4] la
O 2
(W) m = fd), M= f(). m = f(4), M= f(2). \
© m=f(1), M= f(2). D) m = f(0), M = f(2).

o LS gidi.

PHAN II Cau tric nghiém ding sai. Trong méi ¥ a), b), ¢), d) & mdi cau, hoc sinh chon ding
hoac sai.

=

Cho ham s y = f(x) xac dinh trén tap 2 va mot sb thuc M. Xét tinh diing sai ctia cac khang

dinh sau:
a) Néu f(x) < M, Vx € Z thi m@axf(x) = M.

b) Néu f(x) > M, Vx € 2 thi mg}nf(x) = M.
¢) Néu f(x) = M, Vx € 2 thi mgile(x) = M.
d) Néu f(x) = M, Vx € Z thi mgjnf(x) = M.

o LOi gidi.

Cho ham s6 y = f(x) xac dinh, lién tuc trén R va c6 bang bién thién nhu hinh bén. Xét tinh
diing sai ctia cac khang dinh sau

X —o0 -3 -2 +o00
f'(x) + 0 + 0 -
5
f(x) /0/ \
-2 -2

a) Ham s6 dong bién trén khoang (—2;5). b) Ham sb dat cyc dai tai diém x = —2.
¢) Ham sb c6 gia tri nho nhét bang —2. d) Ham s c6 gia tri 1on nhét bang 5.
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o L& gidi.

Cho ham s6 y = x? — 4In(1 — x). Xét tinh diing sai ctia cac khéng dinh sau:
a) Tap xdc dinh ctia ham sd 1a 2 = (1; +0).

—2x2 +2x + 4

) ) 1—x '

¢) Gia tri 16n nhat cia ham so trén [—2;0] 1a 2.

d) Gia tri nho nhat ctia ham s6 trén [—2;0]1a 1 — 41n2.

b) Dao ham ciahamsdlay’ =

o L& gidi.

Choham sy = f (x) c6 daoham y = f’ (x) lién tuc trén R va do thi ciia ham s6 f/ (x) trén doan
[—2; 6] nhu hinh vé bén dudi. Xét tinh diing, sai ctia cac khang dinh sau

y

X
a) [Iglgg]f (x) = f(=1). b) [rglgg]f (x) = f(6).
<) g{l;g]f (x) = f(=2). d) [rggg]f (x) = max {f (1), f(6)}.

o L& gidi.

Cho ham s6 f(x) c6 dao ham 1a f'(x). Db thi y = f’(x) dugc cho nhu hinh vé. Biét rang f(0) +
f(3) = f(2) + f(5). Xét tinh ding, sai ctia cac khang dinh sau
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¥
T
} } + X
O 2 5

a) Ham s6 nghich bién trén khoang (—o0;0). b) Ham s6 nghich bién trén khoang (0; 2).
) r[rol.iSI]lf (x) = f(0) va e f(x) = f5). d) I[Iolg]l f(x) = f(2) va max Fx) = 5).

o LOi gidi.

Dang @ Tim max, min cGa bai todn thuc té lién mén

@ Phan tich di liéu ctia bai toan va quy yéu cau bai toan vé ham sb.

® Tim max, min ctia ham so dé tir d6 tra 16i bai toan.

4 HE THONG BAI TAP

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. M6i cau héi hoc sinh chi chon mét phuwong
an.

=

Mot trang trai méi ngay thu hoach dugc mot tan rau. Mbi ngay, néu ban rau véi gia 30000
dong/kg thi hét rau, néu gia ban ct ting thém 1000 dong/kg thi s6 rau thira lai ting thém 20
kg. SO rau thira nay dugc ban dé lam thic an cho gia stic véi gia 2000 dong/kg. Hoi s6 tién ban
rau nhiéu nhat ma trang trai c6 thé thu dugc méi ngay la bao nhiéu?

(A) 32420000 ddng. 32400000 déng.  (C) 34400000 déng. (D) 32240000 déng.

o LOi gidi.

PHAN II. Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon diing
hoac sai.
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1800 m3 va chiéu sau 2 m (hinh bén). Biét rang chi phi xdy mdi don
vi dién tich ctia ddy bé gap hai lan so vdi thanh bé. Goi x (m) va y (m)
la hai kich thu6c ctia mat day.

/

Ngudi ta mudn xay mot bé boi c6 dang hinh hop chi nhat, thé tich /ﬁ _____________ 2
y
X

a) Thé tich bé boi dugc tinh theo cong thirc V = 2x%y.

b) Mbéilién hé gittax vaylay = ?.

¢) Tong dién tich mat bén ctia bé tinh theo x, y 1a S = 4(x + y).

d) Dé tng chi phi xdy dung (bao gdom mat day va mat bén) nho6 nhat thi can chon chiéu dai
la 40 m.

o LOi gidi.

Cho ham s6 f(x) = x — V1 — x2.
a) Tap xdc dinh ctia ham s6 f(x)1a 2 = [-1;1].
b) max f(x) = f(—1).

xe[—1;1]

¢) Bat phuong trinh f(x) — m < 0 c6 nghiém khi va chi khi m > —1.

d) Codung 1 gia tri nguyén duong ctia tham s6 m dé bat phuong trinh f(x) > mx c6 nghiém
x € (0;1].

o L& gidi.

Xét ham s6 f(x) = e** — 4e* + m trén 2 = [0;1n4].
a) Khim = 1 gia tri nh6 nhét ctia ham s6 trén 2 bang —3.
b) Khim = 1 gié trj 16n nhat cda ham s6 trén 2 bang —2.
¢) DE gia tri nho nhéat ctia ham s6 trén 2 bang 5 thi m = 9.
d) C6 hai gia tri nguyén cta tham s6 m dé gia tri 16n nhat ctia ham s6 y = |f(x)| trén 2
bang 6.

o L& gidi.
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Cho ham s y = f(x) = log, (x*> — 3x +2).
a) Tap xac dinh ctia ham s6 1a (2; +o0).
b) Ham s6 ludn c6 gid tri 1on nhat va gia tri nho nhéat trén doan [—1;0].
¢) Trén doan [—1;0] ham s6 ¢6 gia tri nho nhét bf!mg 1.
d) Goimg la gia tri ctia tham s6 m dé ham s6 g(x) = 2f(® 4 m 6 gia tri nho nhét trén doan
[3;4] bang —3. Khi d6 mg € (—5;0).

o LS gidi.

Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may céc loai. Hién nay doanh nghiép
dang tap trung vao chién lugc kinh doanh xe X véi chi phi mua vao mot chiée la 27 triéu dong
va ban ra véi gia 31 triéu dong. Vdi gia ban nay, s6 lugng xe ma khach hang da mua trong mot
nam 1a 600 chiéc. Nham muc tiéu ddy manh hon nira lugng tiéu thu dong xe dang ban chay
nay, doanh nghiép du dinh gidm gia ban. Bo phan nghién cttu thi trudng udc tinh rang néu
giam 1 triéu df)ng moi chiéc xe thi sd lugng xe ban ra trong mot nam sé tang thém 200 chiéc.
Goi gia ban mdi la x (triéu déng) voi x € [27;31].

a) Vi gia ban mai la 30 triéu thi s6 xe ban ra 1a 200 chiéc.

b) Lginhuan thu dugc biéu thi qua ham sO flx) = —200x% + 12200x — 183 600.

¢) Vi gia ban mai la 30 triéu thi 1gi nhudn thu duoc la 24 000 (triéu déng).

d) Gia ban mdi la 30,5 triéu dong thi lgi nhuan thu duoc la 16n nhat.

o LS gidi.

P S S R N N I T T T R T T I O T R A

| Caul

Tir mot tam bia carton hinh vuong co d6é {77 A

/////

dai canh bang 60 cm, ngudi ta cat bén \

hinh vuéng bang nhau & bén goc roi | | ‘ /
| | 60 cm 7
| |
| |

gap thanh mot chiéc hop c6 dang hinh

hop chit nhat khong c6 nap (H.1.14). |, . K
. » . N A . ¢ v g o 7
Tinh canh cta cac hinh vudng bi catsao 7% X

cho thé tich cta chiec hop la 16n nhat. Hinh 1.14

o LOi gidi.
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Gia st su lay lan ctia mot loai virus & mot dia phuong c6 thé duge mo hinh hoa bang ham s6
N(t) = —t3 +12t2,0 < t < 12, trong d6 N 1a s6 ngudi bi nhiém bénh (tinh bang trdm ngudi) va
t 1a thoi gian (tuan). Hay udc tinh s6 nguoi toi da bi nhiém bénh & dia phuong do.

o L& gidi.

Gia st su lay lan ctia mot loai virus & mot dia phuong c6 thé duge moé hinh hoa bang ham s6
N(t) = =3 +12t2,0 < t < 12, trong d6 N 1a sb ngudi bi nhiém bénh (tinh bang tram ngudi)
va t 1a thoi gian (tuan). Pao ham N'(t) biéu thi téc d6 lay lan ctia virus (con goi 1a toc do truyén
bénh). Hoi virus sé lay lan nhanh nhat khi nao?

o L& gidi.

Trong cac hinh chit nhat c6 chu vi 1a 24 cm, hay tim hinh chir nhét ¢6 dién tich I6n nhat.

o LOi gidi.
Mot nha san xudt mudn thiét ké mot chiée hop c6 dang hinh hop chi I
nhat khong c6 nap, c6 ddy la hinh vuéng va dién tich bé mat bang : --
108 cm? nhu Hinh 1.17. Tim cac kich thuéc ctia chiée hop sao cho thé &— Z
tich ctia hop 1a 16n nhat. b

X
Hinh 1.17
o LOi gidi.
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Hop stra 1 lit duoc thiét ké dang hinh hop chit nhat véi ddy 1a hinh vuéng canh x cm. Tim x dé
dién tich toan phan ctia hop nho nhat.

o LOi gidi.

Khi lam nha kho, bdc An mudn ctra s& c6 dang hinh chir nhat v6i chu vi bang 4 m (Hinh 6).
Tim kich thudc khung ctta s6 sao cho dién tich ctra s6 16n nhat (d€ hing duge nhiéu anh sang
nhét)?

o LS gidi.

BAI TAP TU LUVEN

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon mét phuong
an.

Mot chat diém chuyén dong v6i quang dudng s(t) cho bdi cong thire s(t) = 6t2 — 13, t (gidy) la
thoi gian. Hoi trong khoang thoi gian tir 0 dén 4 gidy, van toc tic thoi cia chat diém dat gid tri
16n nhat tai thoi diém t (gidy) bang bao nhiéu?

@t:3s. B t=4s. @t:ZS. @t:6s.

o LS gidi.

Trong 3 gidy dau tién, mot chat diém chuyén dong theo phuong trinh s(f) = —# + 6t + t + 5,
trong d6 t tinh bang gidy va s tinh bang mét. Chat diém c6 van toc tic thoi 1on nhat bang bao
nhiéu trong 3 gidy dau tién do6?

@13m/s. 10m/s. ©9m/s. @12m/s.

o LS gidi.
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Tam giac vudng c6 canh huyén bang 5 cm ¢6 thé c6 dién tich 16n nhat bang bao nhiéu?

@25cm2. gcmz. @ 62—5cm2. @ 125 cm?.

4 4

o LOi gidi.

Ong Binh dy dinh stt dung hét 5,5m? kinh dé lam mdt bé c4 bang kinh c6 dang hinh hop chix
nhat khong nap, chiéu dai gp doi chiéu rong (cac mbi ghép c6 kich thudc khong dang ké). Bé
c4 c6 dung tich 16n nhat bang bao nhiéu (lam tron dén hang phan tram)?

(A) 1,01 m3. 1,17 m?. (©)1,51m?3. (D) 1,40 m3.

o L& gidi.

P R N R R T R R S S R R Y RGO R TR I - R S R S N R R S R RS )

hoac sai.

=

Ngudi ta bom xdng vao binh xang cia mot xe 6 to. Biét rang thé tich V (lit) cda lugng xang
trong binh xang duogc tinh theo thoi gian bom xang t (phut) dugc cho bdi cong thuc:

V() =300 (# — ) +4, v6i0<t<0,5

Goi V'(t) 1a tbc do tang thé tich tai thoi diém t vai 0 < t < 0,5
a) Luong xdng ban dau trong binh ban dau 1a 1 lit.
b) Luogng xang 16n nhat bom vao binh xang 1a 41,5 lit.
o V/(t) =300 (2t —3t*) +4, v6i0<t<0,5.
d) Xang chay vao binh xdng vao thoi diém & gidy thi 30 c6 toc do tang thé tich 1a 16n nhét.

o LOi gidi.

Tai mot xi nghiép chuyén san xuat vat liéu xay dung, néu trong mét ngay xi nghiép san xuat
x(m®) sén phdm thi phai bo ra cac khoan chi phi bao gdom: 4 triéu dong chi phi c6 dinh; 0, 2 triéu
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dong chi phi mdi mét khdi san pham va 0,001x? triéu dong chi phi bao du(dng may moc. Biét
rang, moi ngay xi nghlep san xuat duoc toi da 100m> san pham. Goi C(x) la tong chi phi (triéu
dong) san xuét x(m%) san phdm trong mot ngay va C la chi phi trung binh trén mdi mét khéi
san pham.

a) C=0,2x+0,001x% v6i 0 < x < 100.

b) Téng chi phi san xuat 100m> sdn phdm 1a 34 triéu dong.

0 0,001x* + 4

d)

» +0,2v6i 0 < x < 100.
c6 gid tri thip nhat bang 0,326 triéu dong (két qua 1am tron ba chit s6 thap phan).

QO

o LS gidi.

Nha méay A chuyén san xuat mot loai sdn phdm cung cap cho nha may B. Hai nha mdy thoa
thuan rang, hang thang A cung cap cho B s6 lugng san phdm theo don dit hang cta B (t6i da
100 tAn san pham). Néu so lugng dat hang la x tan san pham thi gid ban cho méi tan san phdm
la P(x) = 45 — 0,001x? (triéu dong). Chi phi dé A san xuét x tn sadn phdm trong mot thang la
C(x) = 100 + 30x (triéu déng) (gém 100 triéu déng chi phi c6 dinh va 30 triéu déng cho méi
tan san pham).

a) Chi phi dé A san xuat 10 tan san phdm trong mot thang 1a 400 triéu dong.

b) Sb tién A thu dugc khi ban 10 tan san phdm cho B 1a 600 triéu dong.

¢) Loi nhuan ma A thu dugc khi ban x tan san pham (0 < x < 100) cho B dugc biéu dién

bang cong thirc —0,013x% + 15x — 100.
d) A ban cho B khoadng 70,7 tin san pham méi thang thi thu dugc lgi nhuan 16n nhét.

o LS gidi.

Khi nu6i tom trong mot ho tu nhién, mét nha khoa hoc da th6ng ké duoc ré“mg: Néu trén moéi
mét vudng mat ho tha x con tom giéng thi cudi vu mébi con tdm c6 can ndng trung binh la
108 — x? (gam).
a) bPiéu kién xac dinh 1a x > 0.
b) Sau mot vu lugng tdm trung binh trén mébi mét vudng mat ho tu nhién niang x(108 — x2).
¢) Dé cubi vu thu hoach dugc nhiéu tom nhat trén moi mét vuong mat ho tu nhién thi can
tha 16 con tom gidng.
d) Luogng tom nhiéu nhat cudi vu cé thé thu hoach duogc trén moéi mét vuong mat ho tu
nhién la 432 (gam)..

o LOi gidi.
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Mot loai vi khuan dugc tiém mot loai thudce kich thich sy sinh san. Sau ¢ phuit, s6 vi khudn dugc
xéac dinh theo cong thire N(t) = 1000 + 30> — t3 (0 < t < 30). Hoi sau bao nhiéu giay thi s6 vi
khuén 16n nhat?

o L& gidi.

. 2 1
Tim gid tri nho nhat cia ham so y = x% + 76 trén doan [1;4].

o L& gidi.

Cho ham s6 y = e*(x?> — 3), goi M = :—b(a € N, b € IN) la gia tri 16n nhat ctia ham s6 trén doan
[—5; —2]. Tinh gia tri cua biéu thic P = a + b.

o L& gidi.

Goi gid tri 16n nhét va gia tri nho nhat ctia ham sb y = sin® x — 2 cos? x + 3sin x + 6 trén [0; 7]
lan luot 1a M, m. Tinh téng M + m.

o L& gidi.

Nguoi ta can lam mot cai bé ca c6 hai ngén, khong c6 nap & phia trén véi thé tich 1,296 m3.
Ngudi ta cat cac tam kinh ghép lai mot bé ca c6 dang hinh hop chit nhat (hinh vé minh hoa) véi
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ba kich thudc 1a a, b, c. Nguoi ta phai thiét ké cac kich thudc 1a bao nhiéu dé ton kinh nhat (gia
st d6 day cta kinh khong déang ké). Khi d6 hay tinh gia tri biéu thic T = a + b +c.

o LS gidi.

Mot ctra hang ban vai Thanh Ha véi gid ban méi kg 1a 50.000 dong. Véi gid ban nay thi clra
hang chi ban dugc khoang 25 kg. Ctra hang nay du dinh gidm gia ban, udc tinh néu clra hang
ctt gidm 4.000 dong cho moét kg thi s6 vai ban dugc ting thém 1a 50 kg. Xac dinh gia ban (don vi
nghin dong) dé ctra hang thu dugc lgi nhuan 16n nhét, biét rang gia nhap vai méi kg 1a 30.000
dong.

o LOi gidi.

2 1 ? N . 7z ~ . A
Mot vat chuyén dong theo quy ludt s = _Ets + 612 véi t la khodng thoi gian tinh tir khi vat
bat dau chuyén dong va s 1a quang duong vat di chuyén dugce trong khoang thoi gian d6. Hoi
trong khoang thoi gian 6 gidy, ké tir khi bat dau chuyén dong, van tdc 16n nhat ctia vat dat dugc
bang bao nhiéu?

o LOi gidi.

Su anh hudng khi stt dung mot loai doc t6 v6i vi khudn X duge mot nha sinh hoc mé ta bai

. t+1 4 . . A LA
ham so P(t) = ﬁ, trong do P(t) 1a so luong vi khuan sau t gio su dung doc to. Sau bao

nhiéu gio thi s6 lugng vi khudn X bat dau gidm?

o LS gidi.
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| Caus

Ong Nam can xay dung mot bé nuéc mua c6 thé tich V = 8 (m3) dang hinh hop chit nhat voi
chiéu dai gap 3 1an chiéu rong, day va ndp dé bé tong, cbt thép; xung quanh xay bang gach va
xi mang. Biét rang chi phi trung binh 1a 980.000 dong/m? va & nap d6 bé tong 1a mot khoang
hinh vudng c6 dién tich bang % dién tich ndp bé. Tinh chi phi thip nhét (triéu dong) ma ong

Nam phai chi trd (Iam tron dén hang triéu dong).

o L& gidi.

Hinh vé bén du6i mé ta doan duong di vao gara 6 to nha c6 Hién.

GARA OTO

2,6 (m)

x (m)

Doan duong dau tién c6 chiéu rong bang x m, doan duong thang vao cng gara c6 chiéu rong
2,6m. Biét kich thudc xe 6 t6 1a 5m x1,9m. Dé tinh toan va thiét ké duong di cho 6 t6 nguoi
ta coi 6 t6 nhu mot khoi hop chir nhat co kich thudc chiéu dai 5m, chiéu rong 1,9 m. Hoi chiéu
rong nho nhat ctia doan duong dau tién bang bao nhiéu mét dé 6 td c¢6 thé di vao gara dugc
(két qua lam tron dén hang phan muoi)?

o LOi gidi.
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§3. DUONG TIEM CAN CUA DO THI HAM SO
LY THUVET CAN NHG

1. Pudng tiém cadn ngang (TCN):

Dinh nghia 3.1. Puong thang y = m dugc goi la mot dudng tiém can ngang (hay tiém can
ngang) cta do thi ham s6 y = f(x) néu

xg@m f(x) = m hoac xgm f(x) =m.

—+00

Duong th:fmg y = mla tiém can ngang ctia do thi ham sb y = f(x) dugc minh hoa nhu hinh bén

dudi
y y
y= /=i y = f(x)
— I
m y =m
@) 5% (@) X
2) lim_f()=m b) lim f(x)=m

Phuong phap 3.1. Cac budc tim dudng tiém can ngang ctia do thi ham sb y = f(x)

® Tinh xl_l)l’_'liloo f(x) va x1_1>r£100 f(x).

@ Xem 6 "vi tri" nao ra két qua hiru han thi ta két ludn c6 tiém can ngang & "vi tri" dé.

2. Dudng tiém cén ding (TCD)

Dinh nghia 3.2. Duong thang x = a dugc goi la mot duong tiém can ding (haytiém can ding)
ctia do thi ham s6 y = f(x) néu it nhat mot trong cac diéu kién sau thod man:

lim f(x) = 400, lim f(x) = +oo, lim f(x) = —oo, lim f(x) = —oo.
x—a~ x—at x—a— x—at

Duong thang x = a 1a tiém can ding ctia d6 thi ham s6 y = f(x) dugc minh hoa nhu hinh bén
dudi.

Y x=a Y \yf(x) \y x=a To =g
/ U a x Oa \x O\\a x Oaﬁ X

X =a
a) lim f(x) = +oo b) lim_f(x) = +oo o) lim f(x) = —co d) lim f(x) = —o0

x—at

Phuong phap 3.2. Cac bude tim dudng tiém can ding ctia do thi ham s6 y = f(x)
@ Tim nghiém ctia mau, gia s nghiém do 1a x = xo.

@ Tinh giGi han mot bén tai xp. Néu xay ra lim f(x) = co hodc lim_f(x) = oo thi ta két luan
X=Xy X=X,
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO {68 )

x = xp la duong tiém can dung.

3. Dudng tiém cdn xién

Dinh nghia 3.3. Duong thing y = ax +b, a # 0, dugc goi 1a dudng tiém can xién (hay tiém can
xién) ctia d6 thi ham s6 y = f(x) néu

Jim [f(x) — (ax + b)] = Ohode_lim [f(x) — (ax +b)] = 0.

Duong thang y = ax + b 1a tiém can xién ctia d6 thi ham s6 y = f(x) dugc minh hoa nhu hinh

bén dudi:

y y

AV
o y = f)
) \/
N\ v
(@) X O X
a) xl_i)rg)o [f(x) = (ax+Db)] =0 a) JCl_i)rJrrloo [f(x) = (ax+Db)] =0

Phuong phap 3.3.

Cac budce tim TCX y = ax + b: Ta xac dinh hé s6 ctia a va b trong 2 truong hop sau:

® Tinha = lim @, b= xETw[f(x) — ax].

X—>+00

® Tinha = lim 1% p— im [£(x) - ax].

X——00 X

Vi DU MINH HOA
I¥ Vicy 1

Xac dinh tiém cén dung va tiém can ngang cta dd thi ham s6 cho béi cong thuc sau:

2x — 1 2x —3 _ x> —5x+4 2x — 1

VY= By =124 VVy=—m—7 7 DV= @ 542

o L& gidi.

)

Tim céc tiém can dung va tiém can xién cua do thi ham so sau:

X242 2x2 —3x — 6 2x2 +9x + 11
DY =1 y=—52 VY= "2 15
o L3i gidil.
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@ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang @ Tim tiém cén dirng va tiém cén ngang cGa dé thi ham sb

Cho ham s6 y = f(x). Dé tim tiém can ding va tiém can ngang, ta lam nhu sau:
a) Cac budc tim tiém can dung:
® Tim nghiém ctia mau, gia st nghiém do la x = xo.
@ Tinh gidi han mot bén tai xy. Néu xay ra lim f(x) = cohoac lim f(x) = cothita két
X=Xy x%xa'
luan x = x( la duong tiém can dung.
b) Cac budc tim tiém can ngang:
@ Tinh lim f(x)va Lm f(x).
x—>+oof( ) x—>—oof( )
@ Xem & "vi tri" nao ra két qua hiru han thi ta két luan c6 tiém can ngang & "vi tri" do.

ax+b

c) Luuy: Do thi ham 56y = 1 d

luén 6 TCD x = —g va TCN: y = g

1. HE THONG BAI TAP

PHAN L. Cau tric nghiém nhiéu phuong an lua chon. Mbi cau héi hoc sinh chi chon mét phuong
an.

x—1
x—2

Ay =o. ® x=2. ©y=2 (D) x =0.

o LS gidi.

Chohamséy = . Ham s6 ¢6 ¢6 duong tiém can ding la

a0 Bl A o e oo o
Chohamsoy = . Ham sO c6 c6 duong tiém can dung la

4dx — 1

3 3 1 1

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 70 )

’ 3x -2 A i a A N
Chohamsoy = % Ham so c6 duong tiém can ngang la

Ay =3 B®y=1 @x:l. D) x =3.

o L& gidi.

LA 3x A e o g S
Chohamsoy = . Ham s0 c6 duong tiém can ngang la

X

@x: . y=0. @ng. @y:g.

o LOi gidi.

—4x? —2x -5
—x+2
(A)y = 4x + 10. (B) y = 4x + 10. (©)y = 4x + 10. (D) y = 4x + 10.

Chohamsoy = . buong tiém can xién ctia ham so la

o L& gidi.

. 3x? —4 o e g
Chohamsoy = % Duong tiém céan xién cua ham so 1a
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3. DUONG TIEM CAN CUA PO THI HAM SO

| Cau7

Cho ham sb y= ;;C; > co bang bién thién bén dudi. Ham s6 c6 tiém can dung la
2
X | —o0 — +00
3
y -+ +
+0o0 1

s 1
Chohamsoy = s

. 6 bang bién thién bén dudi. Ham s6 c6 tiém can ding la

5x -2
2
X | —oo = +o0
5
v - -
1 +oo
v 5~ T~
— o0 5
2 1 2 2
@x—g- x—g- @1/—5 @1/—5-
o LOi gidii.
5 2 x+3 ., oA aA 2 ag Toam A 2 n9a A 5
Chohamsoy = “ar 12 bang bien thién bén dudi. Ham so c6 tiém can ngang la
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

X | —o0 % +o0
y + +
+00 _%
Y 4 / / 3
3 —o00
2 4 4 4
®y=§ x=—§. ©y=—§ @x:—g
o’ LOi gidi.

N A —X 5 s 1.2 < A e A A ) N A s ogen A N
Chohamsoy = 1 + . c6 bang bien thién bén dudi. Ham so c6 tiém cén ngang la

x+1

1

X — Q0 __
1 e

y - -

1 +00
y 4 \ \ 1
— 0

Cho ham s6 c6 dd thi nhu hinh vé bén dudi. Duong tiém can ding ctia do thi ham sb la
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Ay =-2. B y=2 ©x=-2 D) x=2.

@le. y:—z. @x:—z. @y:

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO CTh)

Cho ham sb ¢6 do thi nhu hinh vé bén dudi. Duong tiém can ngang cta dd thi ham s6 1a

Yse
__________ 1 i
ol !

—1 [ 1] X
1 i

®x=—1. y=1. @yz—l. @le.

2x — 4
x+2

ABy=2 ® x=2. ©x=-2 Dy= -2

N

la

Duong tiém can ngang ctia d6 thi ham sd y =

o L& gidi.

2x +1
x+1°

Ay =-2 B x=-2. ©y=2 D x=1.

Tim tiém can ngang ctia d6 thi ham sb y =

o L& gidi.

LE QUANG XE- 0967 003 131




{15)

3. DUONG TIEM CAN CUA PO THI HAM SO

Duong thang y = 3 1a tiém can ngang ctia do thi ham s6 nao sau day?

1—3x

x2+3x+2 1+ 3x 3x2 42
y_?' ©y_ 1Fx Dy = D—g0

o LS gidi.

1 1
x—2—|—x—. y:

x+1

5x
@yzz_x

o LS gidi.

Puong tiém can ding ctia d6 thi ham séy =

@x:—Z.

3x+1
x—2

® x=2. @y:3. @y:—%.

1a duong thang

o LS gidi.

Puong tiém can ding ctia d6 thi ham sé y =

@x:—l.

x+1
x24+4x -5

yzl,'y:—S. @le;x:—S. @x:iS.

c6 phuong trinh 1a

o LOi gidi.

LE QUANG XE- 0967 003 131




Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 76 )

. N . 2 2
Tim s6 duong tiém can ctia do thi ham so y = %
(A)1. 0. ©2. D) 3.
o’ LOi gidii.
S6 duodng tiém can ctia do thi ham s6 y = P la
(A) 1. ®) 2. ©o. D) 3.
o’ LOi gidi

Cho ham s6 y = f(x) c6 d6 thi l1a duong cong (C) va cac gidi han lim f(x) =1, lim f(x) =1,
x—27+ x—2-

. — . — 2. A X N A - 2
xl_l)Ifoo f(x) =2, xl_l)r{loo f(x) = 2. Hoi ménh dé nao sau day dung

(A) Puong thing y = 2 1a tiém can ngang ctia (C).
Duong thang y = 1 1a tiém can ngang cta (C).
@ Duong thang x = 2 1a tiém can ngang cta (C).
(D) Pudng thdng x = 2 14 tiém can ding cta (C).

o L& gidi.

S6 tiém can dung ctia do thi ham s6 y = 3;2—+9x_3 la
A) 3. ®) 2. (©o. D) 1.
o’ LOi gidii.
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Cho ham s6 y = f(x) xac dinh trén R \ {1} lién tuc trén méi khoang xac dinh va c6 bang bién

thién nhu hinh ve.
X | —o0 -1 1 +00
y - - 0 + +
—2 400 +00 —2
N | NS S
—00 1 —00

S6 dudng tiém can ctia do thi ham s6 la

@1 ® 2 ©)3. D) 4.

o LS gidi.

Cho ham s6 y = f(x) xac dinh trén R\ {0}, lién tuc trén moi khoang xac dinh va c6 bang bién
thién nhu hinh bén dudi.

X | —o0 0 1 +o0
Y - + -
+00 2
AN RN
11|l —0 —00

Chon khang dinh ding.
(A) D thi ham sb ¢6 diing mot tiém can ngang.
D6 thi ham sb ¢6 hai tiém can ngang.
@ Do thi ham sb c6 diung mot tiém can dung.

@ D6 thi ham sb khong c6 tiém dung va tiém can ngang.

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 18 )

Cho ham s6 y = f(x) ¢6 bang bién thién nhu hinh bén duéi.

X —o0 =2 0 +o00

777777777777777)

5552000557
A (0.9]

Hoi d6 thi ham sb da cho c6 bao nhiéu duong tiém can?

@2. ® 3. ©4 D@1

o L& gidi.

PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon ding
hoac sai.

Cho ham s6 y = f(x) c6 bang bién thién nhu hinh bén dudi.

Xét tinh diing, sai ctia cac khang dinh sau:
a) f(=5) < f(4). b) Ham s6 c6 gid tri nhd nhét bang 2.
¢) Do thi ham sb c6 tiém can ding x = 0.  d) D6 thi ham s6 khong c6 tiém can ngang.

o L& gidi.

—4x +5

) 2x+3
a) Ham so khong c6 cuc tri.
b) DO thi ham sb c6 tiém can ding x = —3.

Cho ham s6 ham s6 y = c6 db thi (C). Xét tinh duing sai ctia cac khang dinh sau:
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¢) D06 thi ham sb c6 tiém can ngang y = —2.
d) Cac duong tiém can cta dd thi tao vdi hai truc toa d6 mot hinh chitr nhat cé dién tich
bang 3.

o LS gidi.

Cho ham s y = —

T Trong cac khang dinh sau, khang dinh nao diing? khang dinh nao

_x pa—
sai?
a) Bang bién thién ctia ham s 1a
X | —o0 —1 “+o0
y - -
1 400
y \ \
— 00 1
b) Pao ha I = 1
) A0 ham Yy = m

¢) Tap xac dinh ciahams6la 2 = R.
d) DPuong tiém can dung va tiém can ngang ciia ham s6lax=—1; y=1.

o LS gidi.

- 2x — : : .
Cho ham so y = _J; +?1. Trong cac khang dinh sau, khang dinh nao dung? khang dinh nao
sai?

a) Bang bién thién cia ham so la
X | —o0 1 —+00
y - -
-2 —+o0
y \ \
—00 -2

b) Tam ddi xing ctia ham s 1a I (1; —2).
¢) Duong tiém can ding ctia d6 thi ham s6 1a x = —2.
d) DPuong tiém can ngang ctia ham sdlay = 1.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO (80 )

o LOi gidi.
2
’ 6x — 2 2
Chohamsoy = %, v6i m la tham so.

a) Tap xdc dinh ctia ham s6 la R\ {—2}.
b) DO thi ham sb c6 tiém can ngang khi m > 0.
¢) Do thi ham sb c6 tiém can ding khi m # 0.

. NN 7
d) Tap hop tat ca gia tri ctia m dé do thi c6 hai duong tiém canla R \ {E} .

o L& gidi.

e s s oRe 0 s 5 8 5 o o 2 4 0 0 0 olh o o v 5 s S S e s 0 e spe 2.8 L e s s tfe s 9 8 8 6 s s sLe S0 8 e 0pe T8 S S S S 5,0 1o £ O e v e me e e s e e e e e e e s e e e e e e e

PHAN Iii. Cau'trac nghiém tra 16i ngan. Hoc sinh tra 1i vao 6 két qua

Dan Tim tiém cdn dirng va tiém cén xién cla doé thi ham sb
ang . : . . .

a) Céacbudc tim TCX y = ax + b: Ta xac dinh hé sbctaavab trong 2 truong hop sau:

® Tinha = lim m,b = lim [f(x) — ax].

X—+4oo X X—r—+00

@ Tinha = lim @, b= xl_i&loo[f(x) — ax].

x——00
b) Luuy:
® Néu a = 0 thi tiém can xién chinh la tiém cin ngang.
2
AQ 2l s 2 2 z ax-+bx+c 2 PR p A 2. A
@ Doi voi ham so phan thuac f(x) = S ta co thé chia da thuc, bien doi ve
mx +n

dang
f(x)=a'x+b'+

e o
o viie # 0

Suy ra y = a’x + b’ la dudng tiém can xién ctia do thi ham so.

9. HE THONG BAI TAP

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon mot phuong
an.

Pudng tiém can xién ctia d6 thi ham sy = f(x) = 2x — 1 —

RN c6 phuong trinh la

@yzx—l—l. y=2x—1. @yzx—l. @y=2x+1.
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o LOi gidi.

Puong tiém can xién cta do6 thi hamséy = f(x) = x + 3 +

r . s
1 © phuong trinh la

@y:Zx—i—l. y:x—3. @y:x—i-S. @yzzx—l,

o L&i gidi.

2
A A PN ? X . N A x + 3x
Tim tiém cén xién ctia do thi ham so y = f(x) = ey ot

@y:2x—5. y:x—Z. @y:x—l—S. @y:x—S.

o LS gidi.

2
Y WP £ 067 AP 208 = 2
Tiém céan xién cua do thi ham so y = —+ 5 la
X

@1/:—2- B y=1. @y:x+2. @y:x.

o LOi gidi.

x2 —3x+1
x—2

@y=x+1. B y=-3x+1 @y:x—z. @y:x—l.

Tim tiém can xién ctia do thi ham sb f(x) =

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO (82 )

a2 =3y S .
Duong tiém can xién ctia do thi ham so y = 15 di qua diém nao sau day?
X

(A (5;3). (—4; —5). (©) (6;-1). D) (2;—10).

o L& gidi.

Giao diém ctia duong tiém can ding va duong tiém can xién cta d6 thi ham s6 y =

2x2 —3x+2

——1a
x—1

@) (1;2). (1;1). © 1;-1). D) (1;0).

o L& gidi.

PHAN IIL Cau tric nghiém tra 16i ngan. Hoc sinh tra 15i vao 6 két qua

(v6i m 1a tham sb) tao voi hai truc

Ay N . S . A a » N g .9 % 2x
Biet rang hai duong tiém can cta do thi ham so y =
x J—

toa d6 mot hinh chir nhat c¢6 dién tich bang 2. Hdi ¢6 bao nhiéu gia tri m thoa man diéu kién?

o LOi gidi.
2 e , 2x? —
C6 bao nhiéu gia tri m nguyén duong thudc [0;2024] dé do thi ham so y = % co
tiém can dung?
o LOi gidi.
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2x2 —3x+m

X —m
khong co tiém can dung

Cho ham s6 y = c6 do thi (C). C6 tht ca bao nhiéu gia tri cia tham s6 m dé (C)

o LOi gidi.

N 2 -2
C6 bao nhiéu gia tri nguyén m € [—4;4] dé do thihamsoy = — a

xTM co dljng 3 dubng

tiém can.

o LS gidi.

ax +1
bx — 2’

, : 1
thang x = 1 lam tiém can ding va duong thang y = 5 lam tiém can ngang.

Cho ham sb y = khi d6 a + b bang bao nhiéu dé d6 thi ctia ham s6 trén nhan duong

o Lo gidi.

Mot cong ty san xuat do gia dung udc tinh chi phi dé san xuat x (sdn pham) la C(x) = 2x + 50
(triéu dong).

Khi do f(x) = @ 1a chi phi san xuét trung binh cho méi san pham. Chiing té rang ham s6
f(x) gidm va limy_, 1 f(x) = 2. Tinh chat nay néi 1én diéu gi?

o LS gidi.
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Dé loai bd p% mot loai tao doc khdi mot hd nudc, ngudi ta wdce tinh chi phi bé ra la

45p N y
= < .
C(p) 100 — p (triéu dong), v6i 0 < p < 100

Biét rang tiém can ding cta do6 thi ham s6 C(p) c6 dang p = a. Khi d6 4 bang bao nhiéu?

o L& gidi.

BAI TAP TU LUVEN

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon moét phuong
an.

o , 2 _ 0y 42
Biét d thi ham sb y = %

A)4. ® 2. ©s. D) 3.

o L& gidi.

c6 tiém can xién la duong thang y = ax + b. Tinh a® + 2b.

Biét tiém can xién ctia d6 thi ham s6 y =
dién tich tam gidc OAB la:

A)2. ® 4. ©)s. D) 3.

o L& gidi.

P cat truc toa do tai hai diém A va B. Khi d6

Duong thang y = x + 1 1a tiém can xién ctia d6 thi ham s6 nao duéi day?

_ 2 2

X241 x—2 2x +1

o L& gidi.
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\ ’ 1
Duong tiém can xién cda do thi ham so f(x) =2x — 1 — P c6 phuong trinh la:
@y:x+1. y:2x—1. @y:x—l. @y:2x+1.

o LS gidi.

R £ 1
Puong tiém can xién cta do thi ham so f(x) = x +3 + 1 c6 phuong trinh 1a
@y:2x+1. y:x—3. @y:x+3. @y:2x—1.

o LS gidi.

x2 + 3x
x—2

@y:2x—5. y:x—Z. @y: + 5. @yzx—S.

Tim duong tiém cn xién ctia do thi ham s6 f(x) =

o LS gidi.

Tim dudng tiém can xién cta do thi ham sé f(x) = %
@y:x+1. y:—3x+1. @y:x—l. @y:x—z.

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 86 )

2x2 — 3x
x+5

(A (5;3). (—4; —5). (©) (6;—1). D) (2;-10).

Puong tiém can xién ctia d6 thi ham sb f(x) = di qua diém nao sau day?

o L& gidi.

g

A 2 A A 2 22X g S £ 2 4
SO cac gia tri nguyén cua tham so m thudc [—2025; 2025] dé do thi ham so y = xx *

can ding nam bén tréi truc tung 1a

(A) 2020. 2025. (C) 4041. (D) 4042.

o L& gidi.

PHAN II Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & méi cau, hoc sinh chon diing
hoac sai.

| Caul

Choham sy =

772 — Pgg AL )
=7
a) Ham so0 c6 hai duong tiém can.

b) Giao diém ctia hai tiém can la I(—2; —6).

¢) Khoang cach tir O dén duong tiém can xién bang 4+/2.
d) Tiém can xién ctia ham sb di qua diém M(0; —4).

. Cac ménh dé sau dung hay sai?

o L& gidi.

. 3
Cho ham s6 (C): y = j‘cfl
a) DO thi ham s6 c6 tiém can ding x = 1.
b) D6 thi ham s6 c6 tiém can ngang y = 1.
¢) Tam dbi xiing ctia d6 thi ham s6 (C) c6 toa do 1a I(1;1).

Céc ménh deé sau dung hay sai?
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d) Tiép tuyén ctia do thi ham s6 (C) tai diém A(—3;0) c6 phuong trinh la y = —%x —1.

o LS gidi.

Cac ménh dé sau diing hay sai?
a) DO thi ham sb c6 hai duong tiém can.
b) Tam ddi xing ctia do6 thi ham s6 1a diém A(1;1).
¢) Hamsby = f(x) c6 dao ham y’ > 0,Vx # —1.
d) Ham s6 nghich bién trén tap xac dinh.

o LS gidi.

Cho céc phat biéu sau

a) Néu chi c6 diéu kién lim+ f(x) = +oo thi duong thang x = a khong dugc goi la duong
X—a

tiém can dung cta do thi ham sb f(x).
b) Duong théng y = m dugc goi la mdt duong tiém can ngang (hay tiém can ngang) cta do
thi ham sb f(x) néu 1_i>m f(x) = m hoac 1_1>r£1 f(x) = m.
X——00 X [ee]

¢) Duong théng y =ax +b,a # 0, dugc goi la tiém can xién (hay tiém can xién) ctia do thi
ham sb f(x) néu 1_1>rJ1r1 [f(x) — (ax + b)] = 0.
X ()

d) Tiém canxiény = ax +b,a # 0 cta f(x) v6ihé s6 a = 1_1)1}_1 ]@
X e

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO ¢ 88 )

3(x% +1)(x — 3)

Cho ham sby =
4 (x+1)3
a) Ham so khong c6 tiém can ngang. b) Ham so c6 dung mot tiém can ngang.
¢) Ham s6 c6 mot tiém can xién. d) Ham s6 khong c6 tiém can ding.

o LOi gidi.

Cho dd thi ctia ham s6 f(x) nhu hinh sau

11, y=x+1

x = —1
-1

a) y = x + 11a duong tiém can ngang ctia ham sb f(x).

b) ham sb f(x) c6 mot duong tiém can dung va mot duong tiém can xién .
x% +2x+2

) x+1

d) ham so f(x) c6 duong tiém can xién la y = x + 1.

¢) do thi ham s6 c6 phuong trinh 1a f(x) =

o L& gidi.

ax+b
xX+c

D0 thi trong hinh 1a ciia ham s6 y = (a,b,c € R). Khi d6 téng a + b + ¢ bang
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\ x=1

a) Ham s6 c6 tiém can nganglay = —1.

b) Ham sb c6 tiém can diung la x = 1.

¢ a+b+c=0.

d) Ham sb dong bién trén cac khoang xac dinh.

o LS gidi.

(m+1)x*+2x — 1

Chohamséy = 1 v6i m 1a tham sé.
a) V&im = —1d6 thi ham s6 ¢6 tiém can ngang y = 2.

b) Vé&im = 0do thi ham s6 c6 tiém can xiény = x — 1.
¢) V&im = 2 thi dudng tiém can xién ctia d6 thi ham s tao véi hai truc toa do mot tam giac
L gea o vy 9
c6 dién tich bang >
d) Vé&im = 1, tich khoang cach tir mot diém bét ki trén dd thi dén cac duong tiém can bang
35
5

o LS gidi.

A= o e
Chohamsoy = 7z —3 O do thi (C). ;
a) Tiém can dung cta d6 thi ham s6 1a duong théng X==

5
b) Toa do giao diém hai duong tiém can thudc duong thang x —y — 1 = 0.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO {90 )

c¢) Duong théng 2x+y—1=0 cat tiém can dung, tiém can ngang cta dd thi ham sb tai céc
diém A va B. Dién tich ctia tam gidc IAB bang - Voillagiao diém hai duong tiém can.
d) Goi I 1a giao diém ctia hai tiém can ctia do thi ham s6. Khoang céach tir I dén mot tiép

4 4% n 2 Ao s 1
tuyen bat ky ctia do thi ham so da cho dat gid tri 16n nhat bang 7

o L& gidi.

2
X +j’: SHM 5 b thi (C).
a) Khim = 0, titm can ding cta d6 thi ham sb 1a x = 2.
b) Khi m = 0, giao diém ctia tiém can ding do thi va duong thang x —y — 1 = 0 thudc
parabol y = x2.
¢) Khim = 0,lay M la diém bat ky trén do thi (C), goi d; 1a khodng cach tir M dén duong
tiém can ding, goi d, 1a khoang cach tir M dén duong théng y=—x+2Tichdy-dy =7.
d) Goi S la tap hop céc gid tri nguyén duong ctia m dé ham s khong c6 tiém can ding. S6
phan tr cta Sla 1.

Cho ham sb y =

o L& gidi.

2
éjz—’;lfn 6 d thi (C).
a) Khim = 0, do thi ham so0 ¢6 tiém can ngang y = 1.
b) Khim = 0, do6 thi ham s6 c6 3 duong tiém can.
¢) Cé hai gia tri ctia m dé d6 thi ham s6 c6 ding 1 tiém can ding.
d) Goi S 1a tap hop céc gia tri nguyén ctia m € [—8;8] dé ham s6 c6 ba duong tiém can. S6
phan tir cta S1a 7.

Cho ham sb y =

o L& gidi.

R S S R N N A R A T T N S T I 0 T S R I A Y

PHAN Iii. Cau'tric nghiém tra 161 ngan. Hoc sinh tra 161 vao 6 két qua.

x—2

x2 —2mx —m—2
dung 2 duong tiém can. Tinh a + b.

a

Cho ham s6 y = ’

« A ) a A e .2 N X . N A -
. Biet v6i m = b (a,b € N, - toi gian) thi do6 thi ham so ¢6
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o LOi gidi.

x+1
x2 4+ 2mx +3m + 4

C6 bao nhiéu gia tri thuc ctia tham s6 m dé do6 thi ham sy = c6 dung mot

duong tiém can dung la

o LS gidi.

P A . Y — 2 1
Biét d6 thi ham sb y = ( m n)x2 + mx +
X-+mx+n—6

lam hai duong tiém can. Tinh m + n.

(m,n 1a tham sb) nhan truc hoanh va truc trung

o LS gidi.

< 2mx+m a el . £ o s ea s o
Cho ham s0 y = ————. C6 bao nhiéu gia tri thuc cua tham s6 m dé duong tiém can dung,

tiém can ngang cua dod thi ham sb cung voi hai truc toa do tao thanh mot hinh chit nhat c6 dién
tich bang 8.

o LS gidi.

m +1)x*>+3

N 7z x4 + 1
do thi ham s6 di qua diém A(1; —3).

Cho ham s6 y = , m 1a tham s6. Tim gid tri ctia m dé duong tiém can ngang cta

o LOi gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 92 )

| 2
2 N .z 2 FEEP c 1 A mx- —1 2 . N N A
Co bao nhiéu gia tri cua m dé do thi ham so y = 2 —3x12 dung 2 duong tiém can?

o’ LOi gidii.
. N X . 2 N A 1 N A ~ N A - . N
Goi (Cp,) 1a dO thi cia ham so y = mx + p (%), m la tham so. Tim m dé ham so (*) co cuc tri va
2 ~ N o R R 2 A N .« A N .« A > 1
khoang cach tir diém cuc tiéu cua (Cy,) den duong tiém can xién bang ﬁ
o’ LOi gidii.
| 5 , . A m A i A 2o EE 52|
Tim hé so goc k cua duong tiém can xién cta do thi hamso y = x2+—x—|—1
o’ LOi gidii.
2
2 2 4 S ‘A ~ z oA ~ » N Q LS A x*+2x+3
| Tinh tong so duong tiém can ding va tiém can ngang cua do thi ham so y = po )
o’ LOi gidii.

Chi phi xuét ban x cuén tap chi (bao gdm: lwong can by, cong nhan vién, gidy in...) dugc cho
bdi C(x) = x> —2000x + 108 dong. Chi phi phat hanh cho méi cuén 1a 4 nghin déng. Ham sb

M(x) = @ voi T(x) 1a tong chi phi (xuat ban va phat hanh) cho x cudn tap chi, duoc goi la
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chi phi trung binh cho mot cuén tap chi khi xuat ban x cudn. Khi s6 lugng cudn tap chi phat
hanh cuyc 16n thi chi phi trung binh cho moi cubn tap chi M(x) sé tiém can voi duong thang
y = ax + b. Tinh gia tri biéu thic a + b.

o LS gidi.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO (94 )

§4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM $O

LY THUVET CAN NHO

1. S¢ d0 khdao sat ham s6 y= f(x)

@ Budc 1. Tim tap xac dinh ctia ham sb.

@ Budc 2. Khao sat su bién thién ctia ham s6

— Tinh dao ham . Tim cac diém ma tai d6 i’ bang 0 hodc dao ham khéng ton tai.
— Tim cac gidi han tai v6 cuc, gidi han vo cuc va tim tiém can ctia do thi ham so.

— Lap bang bién thién; xac dinh chiéu bién thién va cyc tri ctia ham sb.

@ Budc 3. Cho thém diém va vé do thi ciia ham s6 dya vao bang bién thién.

2. Ham s bac ba y = ax® + bx®> + ox +d

a) TH1. y’ = 0 ¢6 hai nghiém phén biét x; va x,. Khi d6, ham sO ¢6 hai diém cuc tri x = x7 va
X = Xo.

b) TH2. y’ = 0 c6 nghiém kép xj. Khi d6, ham sO khong c6 cuc tri.

/”I/ \“\
/o X 0 \ x

c) TH3. 1y’ = 0 vd nghiém. Khi d6, ham s6 khéng c6 cuc tri.

/ 0 x 0 \ x
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

95
. ax+b
. Ha oy=—— —
3. Ham so y ijLd(C7£0,ad bc # 0)
a) Tap xac dinh D = R\ {—g};
. , ad—cb
b) Dao ham y' = xrd

c) Do thi nhan giao diém cta hai duong tiém can lam tam déi xing.

d) Hinh dang do thi:

y >0 : : y <0
e al
_______________ N ST
IE //— \\ EI
i [ ]o x ol \' 4 x
e L c
] ax?> +bx + ¢ ; .
.Ham so y = Tmxin (a # 0,m # 0) (da thdc td khong chia hét cho da thdc mau)

am-x2+2an-x + b —m.c
(mx + n)?

a) Tap xac dinh D = R\ {—%};Dao ham v’ =

b) Ham s6 2 diém cyc tri khi y’ = 0 c6 2 nghiém phan biét; Ham s6 khong c6 cyc tri khiy’ = 0
vo nghiém.

¢) Do thi nhdn giao diém cua tiém can ding va tiém can xién lam tam doi xing.

d) Hinh dang do thi:

a >0,y = 0c62nghiém phan biét a <0,y = 0c62nghiém phan biét
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v

!
!
!
|
|
|
|
|
|
|
|
!
!
I
7
|
[
|
|
|
|
|
|
!
!
|
|
|
|

|
I
|
l
I
I
l
|
|
|
|
|
I

N
‘\
T
I
|
|
|
|
|
|
|
|
I
I
|

a >0, =0 v nghiém a <0,y =0vénghiém
Vi DU MINH HOA
1. Ham bac y = ax® +bx*> + cx+d, a # 0
iy
Khao sat su bién thién va vé do thi cic ham sb sau:
a)y:x3—3x2+1; b)y:x3+3x2+3x+2;

o L& gidi.

@ PHAN LOAI VA PHUGNG PHAP GIAI TOAN

Dang @ Khdo sdt va vé dé thi ham sé y = ax3 + bx? + cx +d

® Budc 1. Tim tap xac dinh D = R.
® Budc 2. Khao sat su bién thién ctia ham sb

— Tinh dao ham y’ = 3ax? + 2bx +c.
— Tim céc gidi han tai vo cuc, gidi han vo cuc va tim tiém can cta dod thi ham sb.

— Lap bang bien thién; xac dinh chieu bien thién va cuc tri cia ham so.

@ Budc 3. Cho thém diém va vé do thi ciia ham s6 dya vao bang bién thién.

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon mot phuong
an.

Bang bién thién & hinh bén la ctia mot trong bén ham sb sau day.
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

Héi d6 1a ham s6 nao?
Ay =—x3—2x2+5.
@y = —x3—3x+5.

X |—oo 0 2 +o00
F(x) + 0 — 0 +
5 +o00
f(x) - TN . -

B y=x3—3x2+5.

Dy =x*+3x2+5.

o LS gidi.

Héi d6 1a ham s6 nao?
@ y= — 5 AL B
©y=xt+222+1.

Bang bién thién & hinh bén 1a ctiia mot trong bon ham sb sau day.

—00 0 2 +00
! - 0 + 0 -
+o0 5
Yy . ) TN
— 00

y:x3—3x2—1.

Dy=—-x3+322+1.

o LS gidi.

Héi d6 1a ham s6 nao?

Bang bién thién & hinh bén 1a ciia mot trong bon ham sb sau day.

Ay =x3—3x2+x+3.
©y=x—3x2+3x+1.

—00 1 —+o0
' + 0  +
y — 7
—
—00

y:x3—3x+4.

D)y = x3+3x2+5.
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO

o L& gidi.

Puong cong bén 1a dd thi ctia mot trong bon ham sb da cho sau day. Hoi
d6 1a ham s6 nao?
A)y=-x3+x2-2 ® y=2x3+322-2. o
©y=x3—3x+2. D y=x2—3x—2. / \/ g

o L& gidi.

Puong cong bén 1a do thi ciia mot trong bon ham s6 da cho sau day.
Héi d6 1a ham s6 nao?
(A)y=x3+3x—2. B y=x3-3x+2.

©y=—x>+3x+2. Dy=—-x3-3x—2.

o L& gidi.

Puong cong bén 1a do thi ciia mot trong bon ham sd da cho sau day. Hoi y
d6 la ham s6 nao? ~-13
Ay=—23+3x2+1. B y=—-x2-3x—1 |
@y:x4—|—2x2—1. @y:x3—3x+1. i 1
—10] \ x
[ 15[\

o L& gidi.
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=

Dudng cong bén la dd thi ctia mot trong bon ham s6 da cho sau day. Héi d6 | v
1a ham s6 nao? 41 2
Ay =x3—3x2—4. B y=-x—4 o x
©y=-x3+3x2-2. Dy=—-x3+322-4.
—4

o LOi gidi.

Duong cong bén la d6 thi cia mot trong bén ham s6 da cho sau day. Héi d6 v
1a ham s6 nao?

By=x-1 ®) y=(x+1). ol 1
©y=(x—17 Dy=x3+1. x

o LS gidi.

Cho ham s6 y = ax® + bx? + cx + d c6 dd thi nhu hinh vé bén. y

Khang dinh nao sau day la ding?
(Aa>0,b>0c>0d>0 B a<0,b<0,c>0,d>0. 1

X
(©a>0b<0,c<0,d>0.Da>0b<0,c>0,d>0. /O \/

o LS gidi.
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100

Cho ham s6 y = ax® + bx? + cx + d ¢6 do thi nhu hinh vé bén. Ménh
dé nao dudi day ding?
Aa<0,b>0c>0d>0 B a<0,b<0,c=0d>0.
(©a<0,b>0,c=0d>0. Da>0,b<0,c>0,d>0.

o L& gidi.

Cho ham s6 y = ax® + bx? + cx + d 6 bang bién thién nhu hinh bén.

x | —oo ~1 2 +o0
f'(x)

-~ 0 + 0 -
f(x) \ / \
0
Trong cac hé s6 a, b, ¢ va d c6 bao nhiéu s6 4m?

A) 2. ® 1. (©)4.

o L& gidi.

PHAN II Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & méi cau, hoc sinh chon diing

hoac sai.

=

Cho ham s6 y = f(x) = ax® + bx? + cx + d c6 d6 thi nhu hinh vé.
a) Ham s6 dat cuc tiéu tai x = 1.
b) D6 thi ham sb cat truc Oy tai diém (0; 1).
¢) Ham s6 dong bién trén khodng (—oo; —1).
d 2a+3b+c=09.

o L& gidi.

LE QUANG XE- 0967 003 131




101 4, KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

Cho ham sb bac ba f(x) = ax>® + bx? + cx + d c6 d6 thi nhu hinh vé.
Tinh tong T =?.
a) Do thi ham sb cat truc tung tai diém (0; 1).
b) Duong thang di qua diém (0; 1) lu6n cat do thi tai ba diém phan biét
c6 hoanh d¢ lap thanh 1 cap sb cong.
¢ a—b+c+d=-1. / —1 \i/ x
d) Do thi ham sb di qua diém (3;18). |

W=

o LOi gidi.

Chohams6y = f(x) = ax® +bx* +cx +d co6bang x| —o0 ) 0 +00
bién thién nhu hinh bén. Y -0 + o0 -—

a) Ham s6 dat gid tri 16n nhat 1a 4.

b) Duong thang y = 2 cat dd thi ham s6 y = f(x) 4
tai 3 diém phan biét. Yy \ / \

c¢) Trong bdnhésba, b, c,dcod dung hai s6 am.
d) Do thi ham sb di qua diém (—4;20).

o LS gidi.

Cho ham sb y = f(x) = ax® + bx? + cx + d c6 d6 thi nhu hinh vé bén. Khi ~ y
do 3f--
a) Ham s6 nghich bién trén khoang (1;2).
b) Diém cyc tiéu cia hamsdlay = —1.
¢) Gia tri 16n nhat ctia ham s6 trén [0; 3] 1a 3. 0

d) f(2) > 0. ’ ;
N IERVA

o LS gidi.
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102

| Caus

Khi doé
a) Ham s6 c6 hai diém cuc tri.
o f(x) <O0trén (0;1).

Cho ham s6 y = f(x) = ax® + bx? + cx + d c6 dd thi nhu hinh vé bén.

b) f(x) < 0 trén (—oo;0).
d) f'(=3) < fi(-1).

—2

o L& gidi.

BAI TAP REN LUVEN

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Méi cau héi hoc sinh chi chon mot phuong

an.

=

Ay=x—3x+1
@y:—x3+3x—|—1.

D0 thi ham s6 nao dudi day c6 dang nhu dudng cong trong hinh bén?

B y=x*+4x2+1.
Dy=—x*+2x2+1.

o L& gidi.

d6 1a ham s6 nao?
A y=—x3+x2—2.
©y=x3-3x+2

Dudng cong bén la d6 thi ctia mét trong bén ham s6 da cho sau day. Hoi

B y=x3+3x2-2.

D)y =x*—3x—2.

o LOi gidi.
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Pudng cong bén 1a do thi ctia mot trong bon ham sb da cho sau y
day. Héi d6 laham s6 nao> |

= x3+3x — 2. = x% —3x +2. !
By y
©y=—-x3+3x+2. Dy=—x>-3x—-2

N boococococooooooos

o LS gidi.

Duong cong hinh bén 1a do thi ctia mot trong bén ham sb dudi day. Ham ) y
d6 1a ham s6 nao?
Ay =x3—3x+2. B y=x*—2+1.

©y=x*+x2+1. Dy=—x3+3x+2.

o L3i gidi.

Bang bién thién & hinh bén 1a cia mot trong bén ham sb sau day. Hoéi d6 1a ham s6 nao?
—00 0 2 +00
% + 0 - o0 +
5 +o00
— 0 1
(A)y=—x3—2x2+5. B y=x3—3x2+5.
(©y=—x>—3x+5. (D) y = x3 4+ 3x2 +5.

LE QUANG XE- 0967 003 131




Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 104

o L& gidi.

Ham s6 nao duéi day c6 bang bién thién nhu sau

—00 —1 1 +o0
y + 0 - 0 +

y +m\_z/z\_m

= x> —3x. = —x3+3x. = x? —2x. D)y =—x2+2x.
Ay y y y

o LOi gidi.
Pudng cong ¢ hinh bén 1a d6 thi cia mot trong bén ham sb & dudi day. y
Ham s6 d6 1a ham s6 nao?
Ay =2x3—x2+6x+1. By =2x3 — 6x2 +6x + 1.
©y=2x3—6x2—6x+1. D)y = —2x3 —6x2 — 6x + 1.
3 T I
/ 01 x
o LOi gidi.

Cho ham s6 y = ax® + bx?> +cx +d (a, b, ¢, d € R) c6 bang bién thién nhu hinh bén. Cé bao
nhiéu sb duong trong cac sba, b, c, d?
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—00 0 4 +o00
% + 0 - 0 +
3 +00
y / \ /
—o0 -5
(A)2 4. ©1. D)3

Choham s6 y = ax® + bx? + cx +d c6 d0 thi nhu hinh vé. Trong y
cacgiatria, b, c, d c6d bao nhiéu gia tri am?

A3, ® 1. (©)4. D) 2.

o L&i gidi.

Chohamsby = f(x) = ax® + bx? + cx + d c6 d6 thi nhu hinh vé. Tinh gia y
tri cha biéuthic T = f(a—b+c—d+5)+ f(f(a+ b+ c+d +3) + 3). 4

AT=2 ®T=-4 (©T=38. DT = -6

O\ 1
1 : x
-2 ___I

o LS gidi.
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Cho ham s6 y = f(x) c6 d6 thi nhu hinh. Tim s6 nghiém ctia phuong trinh 4f(x) — 3 = 0.

o L& gidi.

Ne-——-——-—-—-—-—- - ==

D) 1.

o L& gidi.

Cho ham s6 y = f(x) c6 d6 thi nhu hinh. Tim s6 nghiém ctia phuong trinh 2£(x) + 3 = 0.
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

X
(A4 2. D) 3.
o’ LOi gidi
Cho ham s6 y = f(x) c6 bang bién thién nhu sau
X | —o0 =1l 3 +00
y 0 - 0 +
4 +o00
—00 _2

S6 nghiém phuong trinh f(x) +2 =01a

(A)1. ® 2.

©s. D) o.

o LS gidi.

Cho ham s6 f(x) c6 bang bién thién nhu sau
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108

400

_|_

S6 nghiém ctia phuong trinh 2f(x) +3 =0 1a

A) 3. ® 1. (©)4.

AN N

oo

o L& gidi.

Cho ham s6 y = f(x) c6 d6 thi nhu hinh vé bén canh. Tim
m dé phuong trinh f(x) = m c6 bon nghiém phan biét.

@—4<m§—3. —4<m<—3.
(©)—-4<m< -3. (D) m > —4.

o L& gidi.

Cho ham sb y = f(x) xac dinh, lién tuc trén R va c6 bang bién thién sau

X | —00 -1 0 1 +00

vy, - 0 4+ 0 - 0 +

y 00\1/0\1/00

Tim tat ca cac gia tri ciia tham s6 m dé phuong trinh f(x) — 1 = m c6 dung hai nghiém.

Am=-2m>-1. Bm=-2m>-1. (C)—2<m< —1.

@m>0,m:—1.
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

o LOi gidi.

Cho ham sy = gx‘o’ —2x2 +1 ¢6 db thi (C) va duong thang d : y = —m. Tim tap hop tat ca cac

gia tri ctia tham s6 m dé d cat (C) tai ba diém phan biét.

bl el o) ()

o LS gidi.
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o L& gidi.

Cho ham sby = f(x) c6 bang bién thién dudi. Tim s6 nghiém ctia phuong trinh 2 2(x) — 3f(x) +
1=0.

—00 —1 1 +o00
' + 0 - 0 +
3
/ / \ /
1
1 3

N
e s s oRe e s e 0 s 6 s o e s e e Cooooe e A s s t,t v e e s e soe aie e e e s s e C¥e s g e o b b gt s e e se en0 s s S e s e e s s e e e s s e o s s s s s gee s e

PHAN TI. Cau trac nghiém diing sai. Trong moi y a), b), ¢), d) & moi cau, hoc sinh chon diing
hoac sai.

Cho ham s6 y = f(x) = ax3 + bx? + cx + d ¢6 do thi nhu hinh vé sau.

y

/.
I

Céc ménh dé sau dung hay sai?
a) Do thi ham sb cat truc hoanh tai duy nhat mot diém.
b) f(1)=0.
¢ ad > 0.
d) bc <O.

o L& gidi.
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| Cau2

Cho ham s6 y = ax® + bx? + cx + d ¢6 d6 thi nhu hinh dudi.

Yy

Cac ménh dé sau dung hay sai?
a) Ham s6 c6 mot diém cuc tri.
b) D4 thi ham sb cat truc tung tai diém c6 tung d6 duong.
¢) Db thi ham sb cat truc hoanh tai duy nhat mot diém.
a<0

d) Ham s6 ¢c6 >
b —3ac >0

o LS gidi.

Cho ham s6 bacba y = f(x) c6 d6 thi (C).

Céc ménh dé sau dung hay sai?
a) Phuong trinh f(x) = m c6 ba nghiém phan biét khi va chi khi —1 <m < 3.
b) lim f(x) = +oco.
X—+o0
o f'(x) >0,Vx € (1;+o0).
d) f(x)=x>-3x+1.

o LS gidi.
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| Causd

Cho ham s bacba y = f(x) = ax® + bx? + cx +d, (a # 0) c6 d6 thi (C) nhu hinh vé.

Céc ménh dé sau dung hay sai?
a) a>0.
b) d <O0.

d f(a+b+c+d) =1

¢) Gid tri nho nhat cia ham s6 trén (0;

+o0) la 1.

o L& gidi.

Céc ménh dé sau dung hay sai?
a) a>0.

c) bc<O.

X —0o0 0 X1 4 ~+o00
y’ = = 0 + =
+o0 11
—_ s
6 —00

b) d > 0.

d) f(16a+8b+3c+d+1) = —§.

3 6

o LOi gidi.

Cho ham s6 y = f(x) c6 bang bién thién dudi. Hay xét tinh dting sai ctia cdc ménh dé sau
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

a) Ham s6 dong bién trén khoang (1; 3).
b) Ham sb c6 gid tri nho nhat la 1.

¢) D06 thi ham sb c6 duong tiém can ngang lay = 1.
d) Phuong trinh 2f%(x) — 3f(x) + 1 = 0 ¢6 3 nghiém.

o LS gidi.

PHAN III. Cau tric nghiém tra 16i ngan. Hoc sinh tra 16i vao 6 két qua.

| Caul

ctia biéu thuc T = 3[f(4) — f(0)] bang

Cho ham s6 f(x) = %x?’ + bx? + cx + d ¢6 d6 thi nhu hinh bén. Gia tri Y

o LS gidi.

Gid tri a + b + c bang

X —00 -1 +o00
f "(x) + 0 = +
o0 @
) \ / T~
0 —00

o LS gidi.
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Cho ham s6 y = f(x) = ax® + bx? + cx + d c6 dao ham 1a ham sb véi d6 y
thi nhu hinh vé. Biét ré’mg do thi ham s6 y = f(x) tiép xuc voi truc hoanh
tai diém c6 hoanh d6 am. Khi d6 dd thi ham s cét truc tung tai diém c6
tung do la bao nhiéu?

o L& gidi.

Cho ham s6 y = f(x) = ax® + bx> + cx — 1, (a # 0) c6 bang bién thién dudi day

—00 1 +00
y + 0 +
“+00
—00
Tong 3a + 2b + c bang
o LOi gidi.

Biét ham s6 f(x) = x> + ax? + bx + ¢ dat cuc dai tai diém x = —3, f(—3) = 28 va do thi cta

ham s6 cat truc tung tai diém c6 tung do bang 1. Tinh S = a2 + b% — 2,

o L& gidi.
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4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

x+b

Dang @ Khdo sat val vé do thi ham sé phan thirc hiru fi y = Ty

Ta khao sat theo so dd
d

® Budc 1. Tim tap xdc dinh D = R\ {_E}

® Budc 2. Khao sat su bién thién ctia ham s6
ad —cb
(cx +d)?
— Tim céc gidi han tai vo cuc, gi6i han vo cuc va tim tiém can cta do6 thi ham sb.

— Tinh dao ham y' =

— Lap bang bién thién; xac dinh chiéu bién thién va cuc tri ctia ham sé.

® Budc 3. Cho thém diém va vé do thi cia ham s6 dua vao bang bién thién.

1. Vi DU MINH HOA HAM SO NHAT BIEN

Khao sat su bién thién va vé dd thi cic ham sb sau:

x—1 2x+1_ 5+x
a)y_ +1/ b)y:x_ll y z_x'

o LS gidi.

...........................................................................

2x—1 4x—6 3 +5
®y="7  ®y=-—=  ©Oy=>—. @y=—.
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Puong cong trong hinh vé bén 1a do thi ciia mot trong bon ham y
s6 sau. Hoi d6 1a ham s6 nao?
x J—
@ y= . y=x+2
x—2
2x+1
@y:x4—3x2—|—1. @y: 5o _ ’
x—1
() X
o LOi gidi.
Puong cong trong hinh vé bén 1a d6 thi ciia mot trong bon ham Yy
s6 sau. Hoi d6 la do thi ctia ham sb nao? I
x—2 x+2 E
®y_x+1' y_x—Z' 21/
x—2 x+2 :
@y:x_l. @y:x—l' :TT'/T.__;__M/;;
| X
ol1: /2
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o LOi gidi.

a;c _; Cb (a,b,c € R) co do thi nhu hinh vé bén. Gia y

tri ctia biéu thirc 24 + b — 3¢ bang

(A) —3. 4. 2
©7. D) 5. / e

Chohamsby =

o
(@) 1i 2 X
o’ LOi gidi.
oz ax —b A s . y
Chohamsoy:Cx+2(a,b,ce]R;c;«EO)codoth;nhuhmh :
vé bén. Gia tri cia biéu thitc a + b + ¢ bang o | \
(A) —3. 5. (©) -4 D) 3. 12 3 x
Sbeiuiuingy [
_9 l
2 :

o LS gidi.
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Hay xac dinh 4, b dé ham s6 y = 2x " c6 dd thi nhu hinh vé?

(Aa=1;b= -2 Ba=b=2.

©a=-1b=-2. Da=b=-2. o

_2\\_1 9 X
o’ LOi gidi.
S e 2 ax —b . - 2 : y
Cho d6 thi ham so y = 1 nhu hinh vé. Tim khang dinh |
duang? E
(A)a<0,b<0. Bo<b<a.
©b<0<a. @a<b<o0. T
1] |
—2\%15 x
_ E

o L& gidi.

Choham sy = Zi —l_':écl (a, b, ¢ € R) c6 bang bién thién nhu sau.
X —00 1 —+ o0
f'(x) + +
+o0 3
— o0

Trong céac s6a, b, ¢ c6 bao nhiéu sbd duong?

(A)o. ® 1. ©2.

o L& gidi.
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Cho ham s6 y = Zi IZ véia > 0 c6 db thi nhu hinh vé bén. Ménh dé nao 4 L

sau day dung?

(A)b<0,c<0,d<0. B)b>0,c<0,d<0. ~

i X
(©b<0,c>0,d<0. D)b>0,c>0d<0. :
o’ LOi gidi.
N = A S N . & % ax—l—b a NS a 0 y
Hinh vé bén la do thi cta ham so y = o d.Menh dé nao sau day |
la duing? J
(A)ab > 0,bd < 0. B ab<0ad>0.  — I
@ab<0,ad<0. @bd>0,ad>0. E/O/_x
o’ LOi gidi.
3 ~ 20 o N X g TS % ax+b y
Hinh vé duéi day la do thi ham so y = g # 0,ad —cb # 0.
Ménh dé nao sau day diing?
(A)ad > 0vaab < 0. (B) bd < 0vaab > 0.
X
(©)ad < 0vaab < 0. (D) ad > 0vabd > 0. o

o LS gidi.
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PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon ding
hoac sai.

| Caul

; xX+a
hoham soy = ——, (a,b,c € Z). y
Cho arflsoy bag+c’(a ceZ)
a) Do thi ham so c6 tiém can dung x = 1. 2
b) D6 thi ham s6 c6 tiém can ngang y = 0. //1

¢) Ham s6 dong bién trén R.
d) a—-3b—2c= -3

o L& gidi.

ax — 1

Cho ham sb f(x) = (a,b,c € R) c6 bang bién thién nhu sau

bx+c¢
X —00 3 “+00
f'(x) — -
1 +oo
fo | 2 S
— o0 2

a) Ham s6 nghich bién trén khoang (—oo, —) .

. . 1
b) D6 thi ham so c6 tiém can dung x = >
o Do thi giao v6i truc hoanh tai diém c6 hoanh d6 nhé hon 3.
2
d b> 5hoécb<0.

o L& gidi.
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I ax-+b

Cho ham s6 f(x) = :[ :

ham s6 y = f/(x) nhén x = —1 lam tiém can dung
nhu hinh vé bén. Biét rang gid tri 16n nhat ciia ham s
y = f(x) trén doan [—3; —2] bang 8. 3
a) f'(0)=3.
b) Ham sb f(x) nghich bién trén khoang (—1; +c0).
¢) Gia tri cta f(—3) bang 8.
d) Gid tri ctia f(2) bang 4.

véia, b, c,d € Rcodd thi Y

o LOi gidi.

2 2x —2
Chohamséy = =~ Khi dé
N
a) Ham so dong bien trén khoang (—oo; —1) va (1; 4-0).
b) DO thi ham sb c6 tiém can ding la x = 1.
¢) DO thi ham sb c6 tiém can ngang la x = —1.
d) Tam dbi xing cta do6 thila I(—1;2).

o LOi gidi.

Cho hamsb y = ii Khi do
3
a) Ham s6 c6 daohamlay’ = G

b) D0 thi ham s6 di qua diém A(2;4).
N , 5 1 2 g
¢) DO thi ham so va duong thang d: y = —3¥ 3 c6 2 diém chung.
d) Phuong trinh tiép tuyén ctia do thi ham s6 tai diém c6 hanh do béng 2lay = —3x +10.

o LS gidi.

W s s oRu o e s s o e 0 0 o o eZe o o s o e 2 g e o o o e 8 Mo o o s e s o s s s 6 5 0 e e s o s e e e s s e e s RS e e o s o g s s e s e u e e e s s ese e s e e e e e e o e e s e e e s

an.
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| Caul

A N % X+a
Biet ham so y =
x

o (a1a cac s6 thuc cho trudc, a # 1) c6 d6 thi nhu Y
trong hinh bén. Ménh dé nao dudi day ding?
Ay <0,VxeR. By >0, Vx £ —1. N
©y <0, Vx £ —1. D)y >0, VxR

o L& gidi.

QAL T 2 X+a N 2. A 2 2 .0 2  a S
Bietham so y = > (a 1a cac so thuc cho trude, a # —2) c¢6 bang bien thién nhu trong hinh
x J—

bén. Ménh dé nao dudi day dung?

X | —00 2 —+0o0
y T T
+o0 1
y / /
1 —00

Ay <0, VxeR. By >0,vx#£2 (©y <0 Vx#2 Dy >0, VxeR

o L& gidi.

Cho duong cong hinh vé dudi day la do6 thi cia mot ham s6 trong y

bdn ham s6 dugc liét ké & bon phuong an A, B, C, D duéi day. Hoi
d6 1a ham sb nao?
2x +1 2x +3
2x —1 2x — 2
©y= x+1° @y_x—l' ©
-1 1 x
o’ LOi gidii.
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Puong cong trong hinh bén la d6 thi ciia ham s6 nao dudéi day? y
2x +1 x+1 —X x—1
®y=57= ®y=1= ©y=1=. Oy=173
1
-1 o1 X
-1
o’ LOi gidi.
N S 20 A S N 9 __© N % 1—x
Duong cong nao dudi day la do6 thi cia ham so y = | ?
Yy
1
NN
1 X
1 -1
1 O X
i
Yy Yy
2 1 2
___ 9 x
-1
1| O x
-1
o LOi gidi.
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Pudng cong & hinh bén 1a do thi ciia ham s6 nao sau day? Y
x+1 —x+1 !
®y_x_1' ®y= x+1° |
x—1 —X —
©y_x+1' @y_x—l-l' —2:—1:LO X
Co -1
s
o LOi gidi.
Dudng cong trong hinh vé bén 1a do thi ctia ham s6 nao dudi day y
?
2x —1 x+1
@]/— x—1" y_x—l'
©y=x*+22+1. Dy=x>—3x—1.
1 1
O X
o Lo gidi.

Bang bién thién trong hinh bén la ctia ham s6 nao trong cac ham s da cho?
— 0 1 +o0
y T +
+o0 -1
y _— _—
-1 —00
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Bang bién thién & hinh vé bén la cia ham s6 nao trong cac ham sb sau?
y - -
1 +00
— 00 1
x+1 x+2 x+1 2x +1
® S ox—1 y_x—l' © C1-x @y_2x+3

4. KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

—x—3 —x—2 _x+3 _ x—2
‘ By= ®y= . ©y="—7 ©y=—>7

Choham sd f(x) = 1 (4,b,¢c € R) c6 bang bién thién nhur hinh bén dusi
bx +c¢ &

X —00 2 —+o0

f'(x) + +
—+o0

f@) | 1 I

—Q0

Trong cac sb a, b va c c6 bao nhiéu sb duong?

@2. ® 3. ©1 Do.

o LOi gidi.

PHAN II. Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon diing

hoac sai.
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| Caul

. 2
Chohamsoy = ;;J_ri_ 5

(a,b € R) ¢6 d6 thi nhu hinh bén. y

Céc ménh dé sau day ding hay sai?
1
a) Tiém can dungla x = 2; tiém can ngang lay = ~5
b) Giao diém véi truc tung 1a diém c6 tung do6 duong.
¢) Giao diém vdi truc hoanh 1a di€ém c6 hoanh d6 duong.

d) Hamsbédacholay = %_21

o L& gidi.

Choham sy = bxx_—

ac (a,b,¢ € R) c6 db thi nhu hinh bén.

Cac ménh dé sau day dung hay sai?
a) Ham s6 nghich bién trén tirng khoadng xac dinh.
b) Giao diém véi truc tung 1a diém c6 tung do6 duong.
¢) Giao diém véi truc hoanh 1a diém c6 hoanh do am.
d) Trong cacsb a, b, ¢ c6 hai s6 am.

o L& gidi.
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Cho hams6 y = j;c ::__ Z c6 bang bién thién nhu hinh bén dudi.

Cac ménh dé sau day dung hay sai?
a) Ham so nghich bien trén tiing khoang xac dinh.
b) Tiém can ngang y = 2.
¢) Giao diém vdi truc tung 1a diém c6 tung d6 am.
d) Trong cac s6a, b, c,d céhaisbd duong.

o LS gidi.

ax+b v
cx+d

Hinh vé bén 1a d6 thi ctia ham s6 y =

Céac ménh dé sau day ding hay sai?

a) §>o. b)%l>0. o ad > 0. d) ab < 0,bd > 0.

o LS gidi.
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I ax+b

Cho ham sby = p——

(a # 0) c6 db thi nhu hinh vé bén dudi. J

Céac ménh dé sau day ding hay sai?
a) Do thi ham sb cit truc hoanh tai diém c6 hoanh d6 am.
b) D6 thi ham s6 cat truc tung tai diém c6 tung do duong.
¢) Hamsby = ax® + bx? + cx + d c6 hai diém cyc tri cing dau.
d) Tam ddi xing ctia do thi ham s6 y = ax® + bx? + cx + d nam bén phai truc tung.

o LOi gidi.

x+3

Cho ham sby = f(x) = |

ménh dé sau

c6 do thi (C) nhu hinh vé. Hay xdc dinh tinh dang sai cta cac

__________ ‘___._1,_________-_
—3 -2 1 1 2 3 Y
'O
-1
-2
} -3

a) Ham s6 c6 duong tiém can dung lay = 1.

b) Ham sb dong bién trén khoang la (—oo; —1) va (—1; +o0).

¢) Phuong trinh f(x) = x ¢6 hai nghiém phan biét.

d) Duong thang d: y = 2x + m luon cat (C) tai hai diém phan biét A, B sao cho AB khi
m =

o L& gidi.
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Cho ham s6 y = f(x) xac dinh trén R \ {1}, lién tuc trén mdi khodng xac dinh va c6 bang bién
thién nhu sau

—00 —1 1 +o0
y - 0 + +
1 +00 —1
-5 —0

Xét tinh dung sai cia cac ménh dé sau
a) DO thi ham s6 chi c6 hai duong tiém can ngang.
b) D0 thi ham sb dong bién trén khoang (—oo; —1).
¢) Phuong trinh f(x) = —1 c6 ba nghiém phan biét.
d) Phuong trinh f2(x) +4f(x) = 0 ¢6 5 nghiém phan biét.

o LS gidi.

sau

a) Do thi ham sb c¢6 1 diém cuc tri.

b) Ham sb c6 3 duodng tiém can.

¢) Phuong trinh f(x) = 1 c6 dung mot nghiém.

d) Phuong trinh f(x) = m — 2 hai nghiém khi3 < m < 4hoac —2 < m < 3.

o LS gidi.

s 8 oRs o o s s s e s o 2 s o o o/ s o o o o s s o s s s epe 2o 8 o o s tfe s o s o s 6 o s e o s s s epe 2.0 s o s s o o o s s £ s o o s B e s s s 6 s s s s s s s o s s s s s s e s s e s e s
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Cho ham sb y = - J_’; c6 d thi nhu hinh vé bén. Tinh g
T=a+b.
1
@) 2 X
o LS gidi.
Cho ham s6 y = ”;;“Cb, (@, b, c € R) c6 db thi nhu hinh y
vé bén. Tinh T = a — 3b + 2c.
1
(@) 2 X
\_1
=2
o LS gidi.
Biét c6 mot cap s6 nguyén duong (4;b) dé ham sy = 4;C — Z c6 do Y
thi trén (1; +00) nhu hinh vé bén. Tinh a + b.
N
o 1 x
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o LOi gidi.

P 2 N o
Cho ham sb y = Zjﬁ I ~ c6 d thi (C) nhu hinh vé bén dudi. Tinh gid trj biéu thiic T = a? +
b? + 2.
y
1

o LS gidi.

Cho ham s6 f(x) = ix_——mcc (a,b,c € R,b # 0) c6 bang bién thién nhu sau

X —00 1 “+o0
f'(x) + +
+00 3
f(x) / /
3 —00

Tong (a + b + ¢)? thudc khoang (O; %) Tim n.

o LOi gidi.
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ax? + bx + ¢
mx +n

pang (3)  \hao sat varvé db thi ham s phan thire hiru fi y =

@ Budc 1. Tap xdc dinh D = R\ {—%}

® Budc 2. Khao sat su bién thién ctia ham s6

am-x2+2an-x + b — m.c
(mx + n)?

— Tinh dao ham iy’ =

— Gidiy' =0 < am - x>+ 2an - x + b.n — m.c = 0, tim nghiém.
— Tim céc gidi han tai v6 cuc, gidi han vo cuc va tim tiém can ctia do thi ham sd.

— Lap bang bien thién; xac dinh chiéu bien thién va cuec tri ciia ham so.

@ Budc 3. Cho thém diém va vé do thi ctia ham s6 dya vao bang bién thién.

2. Vi DU MINH HOA

T

Khao sat su bien thién va vé do thi cac ham so sau:

2
x“4+2x—2 1
VY=o Ply=-—x+2-07

o L& gidi.

3. HE THONG BAI TAP

PHAN 1. Cau tric nghiém nhiéu phuong an lua chon. Mbi cau héi hoc sinh chi chon mét phuong
an.

=

Bang bien thién sau la cia mot trong bon ham so sau.

—00 -10 —4 2 +o00
y - 0 + + 0 -
+00 +00 0
Yy . ” SN
24 —00 —00

Hoi d6 1a ham so nao?

x2—3x+4 x2—4x+4 x2 —5x+4 x2—4x+4
@y:—- y:—- @y:—' @y:—'

—x—4 —x—4

o LOi gidi.
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—00 1 3 5 +oo
' - 0 + + 0 -
+o0 +o00 -9
U ™~ f 4 ™~
-1 —00 —00
Ho6i d6 1a ham s6 nao?
x> —4x+3 —x>—x+2 —x%>4+x+2 x> —4x +4
By="—" Oy=—g— Oy=—"75" Oy="
o LOi gidi.
Bang bién thién sau la ctia mot trong bon ham s6 sau.
X | —o0 -9 —4 +oo
y + 0 - - 0 +
—-20 +o0 +o0
4 N N
—0o0 —0o0 0
Hoi d6 1a ham s6 nao?
x> —2x+1 x% —4x +2 x> —x+2 x> —3x +4
By="37 Ov="m37 Ov=—p Ov="~

o LS gidi.

Bang bien thién sau la cia mét trong bon ham so sau.
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Hoi d6 1a ham so nao?

By="

x2—3

—00 2 “+0o0
T T
+o00 ~+o0
/ /
— 00 — 0
X2 —4x+2 @ X —x
¥=7"%—2 ¥y=%=2

_ x2—4x+5

x—2

o L& gidi.

D0 thi hinh bén 1a cia mét trong bén ham s6 sau. Hoi d6 1a ham

sO nao?

x2+x—1 x2—x+1
o= ="~
x? —4x—1 x? —3x—1
©y C—x+1 @y S
L 2 3 4
o’ LOi gidii.
D6 thi hinh bén 1a ctia mot trong bon ham s6 sau. Hoi d6 1a ham y
56 nao? i
2 I
x* —x x° —3x
= = . =
@y = X1 ®y="r 11,
@ _x +1x+2 @ . —x? : i
A ST x1 ENE
L O
-2
-2
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o LOi gidi.

o s 8 oRe o o e o s o s o s s o s tfe s o s e_s 3 2 o 8 8 s 6,0 s s s o s 2 o s e s s o s & s s e s s, s o o s 2 o o s s o s 8. e S0 s 6 S e s o s s o s s s s s s e o s s s s s s e s s e,e e s
-~ ~ ,

hoac sai.

x2+4x +5

a) Ham s6 c6 tap xac dinh: Z = (—o0; —2) N (—2; +00).

b) Vi lim f(x) = lim (x + 2+ —) = 400 nén ham sé ¢ tiém can xién 1a duong
x—+00 xX— 0o x+2

thang y = x +2.

24+4x+45 :
o Vi xgr_r;r f(x) = xgr_n2+ % = 400 nén duong thang x = —2 1a tiém can ding

ctia do thi ham s6 .
d) D6 thi ham s6 nhan I(—2;0) lam tam ddi xing.

o LS gidi.

. —x? 2
Cho ham sby = =~ 222 kpid6
2z N x/ + 1
a) Ham so dong bien trén khoang (—2; —1).
b) Ham s6 c6 2 diém cuc tri.
¢) Ham s6 dat gid tri lon nhat trén doan [1;3] taix = 1.

d) Do thi ham s6 ¢6 1 tiém can ngang.

o LOi gidi.

(o 2x*—2x42
Cho ham séy = =— == Khi do

a) Ham s6 nghich bién trén khoang (—oo; 0) U (2; +00).
b) Ham s6 dat cuc tiéu tai x = 2.

s Ay o 1 £ LA .19
¢) Gia tri nho nhat caa ham so trén doan [1, 5;2,5] la —3

d) Do thi ham s6 c6 tiém can xién 1a 2x +y = 0.
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o L& gidi.

< 1
Chohamsoy = x — ;.Khidé
a) Ham s6 dong bién trén khoang (0; +o0).
b) Ham s6 dat cuc tiéu tai x = 0.
¢) Ham sb6 dat gi tri nho nhét trén doan [1;3] tai x = 2.
d) D6 thi ham sb dbi xiing qua diém O(0; 0).

o LOi gidi.

2y
Cho ham sb y = xx—_x13 Khi d6
a) Ham s0 nghich bién trén khoang (—oo; —1).

b) Ham s6 dat cuc dai tai x = 1.

¢) Ham sb dat gia tri 16n nhat trén doan [—3;0] tai x = 0.

d) Do thi ham s6 ¢6 duong tiém can dung la x = 1.

o LOi gidi.

1—x

. Khi do
a) Do thi ham s6 ¢6 tiém can dungla x = 0.
b) DO thi ham sb ¢6 tiém can xién lay = —x.

Cho ham sby =

¢) Ham s6 dong bién trén m6i khodng (—o0; 0) va (0; +00).

d) Do thi ham s6 c6 tam doi xung la O.

o L& gidi.
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| Cau7

) —x2+2
Chohamsoy = XX

——1 Trong cac khang dinh sau, khang dinh nao diing? Khang dinh nao

sai?
a) Do thi ham s6 ¢6 tiém can xién la y=—x+1
b) Do thi ham sb cé tiém can dungla x = 1.
¢) Ham s6 dong bién trén moi khodng (—oo; 1) va (1; +00).
d) D6 thi ham sb c6 tam dbi xing la I(1;1).

o LS gidi.

2 4 4x+5 .
XX 5 dd thi (C). Khi dé
x+2

a) Ham s6 dong bién trén khoang (—3, —1).

b) Diém cuc tiéu ctia d6 thi ham sd1a x = —1.

¢) Do thi (C) nhan I(—2;0) lam tdm ddi xing.

d) DO thi (C) c6 tiém can xién di qua diém A(1;2).

Cho hamsby =

o LS gidi.

Cho ham sb y = xx——xz—l Khi d6
a) Do thi ham sb c6 1 tiém can ngang.
b) Do thi ham s cat truc Oy tai M. Phuong trinh tiép tuyén ctia do thi ham sb tai M 1a
3x —4y+2=0.
¢) Do thi ham s6 c6 hai diém cuc tri nam 2 phia déi véi Oy.
d) D6 thi khong cat truc Ox.

o LOi gidi.

e s s oRu o e s s o e 0 0 o o eZe o o s o e 2 g e o o o e 8 Mo o o s e s o s s s 6 5 e e e s o s e e e s s e e s RS e e o s 6 g s s s e s e u e se o s ese e s e e e e e e o e e s e e e s

an.
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N Z 2 2 - 2 z 2
D6 thihamsoy = fo cat truc tung tai diém c6 toa do
) (-2,0).

0;2). (© (2;0).

o L& gidi.

Puong cong & hinh bén 1a d6 thi ciia ham s6 nao dudi y
day?
x% +2x +2 x% +2x +2
Wy="T"r ®y="7T7—
@y_x2—2x+2 ® X2 —2x+2 112
T x—-1 T x4+l .
x x + NJ o
2 -1
7
o LOi gidi.
Puong cong & hinh bén 1a d6 thi ciia ham s6 nao dudi day? y
—2x+1
@y:—2x—|—2' y:x3—3x2.
2 2
xt—x+1 =57 =
©y=—7" ©@y=—"7— 1
-1\O
o LOi gidi.

LE QUANG XE- 0967 003 131




139 4, KHAO SAT SU BIEN THIEN VA VE DO THI HAM SO

2 —x+1

x—1

@y:—x. y=x+1- @yzx- @y:—x+1.

D6 thi ham s6 y = co tiém can xién la

o LS gidi.

X2 +x+1_
Khoang cach gitra hai diém cuc tri cua do thi ham so y = RIS bang

(A) 2v/5. 24/3. (©)3v2. (D) 5v2.

o LS gidi.

) 2 4 . . .
Cho ham sb y = % o 61 T 1B (), (@ B it iton i G IR, ((0) @6 en G 18 edte

sO nguyén?

2. ®) 4. ©e. D)o.

o L3i gidi.

. . ) s 24+ 3x+5 .
Cho M 12 diém thudc db thi (C) ciia ham sb y = % Ky hiéu p, g lan luot 1a khoang

cach tir diém M dén tiém can ding va tiém can xién cta do thi (C). Tinh pg.

@qug- pq:#- ©pg=3. D) pq =3v2.

o LS gidi.
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\/§x2+<1—\/§)x—|—1

Cho M la diém thuodc do thi (C) cia ham s y = 1

1a khoang cach tir diém M dén tiém can ding va tiém can xién ctia d6 thi (C). Gia tri nho6 nhat

clia p + q bang
1. ©2.

. Ky hiéu p, g lan lugt

(D) 3v2.

(A)2v2.
o LOi gidi.

Chohémséy:ax+b—£(abr#O)Vécédéthila(C)cédang y
nhu hinh vé bén. Cac hé s6 a, b, r phai thoa man diéu kién nao
dusi day?
a>0 a>0 a<0 a>0
A b <o. b>0. (©Jb<0. D<b>0. © *
r>0 r<o0 r>0 r>0
o’ LOi gidii.
x?+4x+5

Tim dugc trén dod thi (C) cta ham s6 y = P hai diém M(a; b) va N(c;d) c6 khoang

cach dén duong thang A: 3x + y + 6 = 0 nhd nhat. Khi d6 a + b + ¢ + d bang

A 4. 9. (© —o. —4,

o LOi gidi.

PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon ding

hoac sai.
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| Caul

. Pxl
Chohamsby = = >+ 1

c6 do thi la (C). Xét tinh dung sai cia caic ménh dé sau.
a) Giao diém gitta (C) va truc tung la diém A (0; —1).

b) D6 thi (C) c6 tiém can dungla x = —1.

¢) D6 thi (C) cat truc hoanh tai hai diém phan biét.

d) Do thi (C) c6 2 diém cuc tri nam vé 2 phia ctia truc hoanh.

o LOi gidi.

) 2x2 —
Chohamsby = f(x) = %’;“’
a) Do thiham sby = f(x + 1) ¢6 tiém can ding la x = 1.
b) Do thi ham sy = f(x) + 1 ¢6 tiém can xién lay = 2x + 1.
¢) Do thi ham s y = f(x —2024) cat truc hoanh tai hai diém phan biét.
d) Hamsby = f(x+2) — 31a ham s6 1é.

c6 d6 thi 1a (C). Xét tinh ding sai ctia cdc ménh dé sau.

o LS gidi.

a 1 R A
Chohamsoy = x — 1 c6 do thi la (C). Xét tinh dung sai cua cac ménh de sau.

a) Do thi ctia ham s6 c6 tiém can dung la x = 1.

b) D6 thi ham sb cat truc Oy tai M. Phuong trinh tiép tuyén ctia (C) tai M lay = 2x — 1.

) Ton tai hai tiép tuyén ctia d6 thi vudng géc v6i nhau.

d) Dé duong thang y = k cat (C) tai hai diém phan biét A va B sao cho OA L OB thik la
nghiém cta phuong trinh k> —k — 1 = 0.

o LOi gidi.

. —x?+2(m+1)x —5 X
Chohamsoy = i ini_'l_ ) . Xét tinh dung sai cua cac ménh de sau.
a) Khim = 0 thi d6 thi ham s6 c6 tiém can xién lay = —x + 1.
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b) Khim = 0 thi d6 thi ham s6 khong cat Ox.

¢) Déham s6 co cuc dai cuc tiéu thi m > 2.

d) Khim = 0 thi ham s6 c6 do thi 1a (C). Biét rang ton tai diém M thudc do thi (C) sao cho
xp > 1 va IM ngén nhat (I la tam ddi xing ctia (C)), khi d6 yp < —4.

o L& gidi.

>4+ 3x+3
7z 2 x + 2, 2 2 <

a) Biet ham sO c6 2 diém cuc tri khi d6 tong caa gia tri cuc dai va gid tri cuc tiéu bang —4.

b) Duong tiém can xién cua d6 thi ham s6 di qua diém A(0; 1).

¢) Goi A la tiép tuyén ctia (C) va vudng goc véi dudng thang x — 3y — 6 = 0. Khi d6 A di

Choham sy = c6 do thi 1a (C). Xét tinh diing sai clia cdc ménh dé sau.

2 3.3)
qua diém B (_E' 5 )

d) Dé phuong trinh x? + 3x + 3 = m|x + 2| ¢6 4 nghiém phan biét thi m > 2.

o’ LOi gidii.
Cho ham s6 y = f(x) c6 do thi nhu hinh vé. Hay xét tinh ding sai Yy
ctia cac ménh dé sau i %
a) Do thi ham s6 ¢ duong tiém cédn xiénla y = x + 2. |
b) D6 thi ham s6 dong bién trén khoadng (2; +oo). 61- i ‘(//
¢) Phuong trinh f(x) = m c6 nghiém duy nhét khi bang m = 2 0
hodc m = 6. x o
d) Phuong trinh f2(x) — 8£(x) + 7 = 0 ¢6 diing hai nghiém. \2 ;
7 Ol ! X
3 \1 23 5
o’ LOi gidii.

PHAN IIL Cau tric nghiém tra 16i ngan. Hoc sinh tra 1oi vao 6 két qua.
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| Caul

Pudng cong trong hinh bén 1a do thi cia ham s6y = ax +b + y

1 s 2 y
x+C.Kh1dotonga+b+cbang V

o LS gidi.

) 2_3x+6 . ) . )
Cho ham sby = =Y 10 5 44 thi (C). Hoi c6 bao nhiéu cip diém thude (C) va déi xing
. (1
nhau qua diém [ (5' 1) ? KQ:

o LOi gidi.

2 4+x—1

Tim m dé dudong thang y = —2x + m cat d6 thi ham s6 y = tai hai diém A, B sao

cho trung diém doan AB thudc Oy.

o LOi gidi.

2
Cho ham sb f(x) = %ﬁrz

bét phuong trinh 2021 f (v3x2 — 18x + 28) — m+/3x2 — 18x + 28 > m + 4042 nghiém diing véi
moi x thudc doan [2;4]?

. C6 tat cad bao nhiéu gia tri nguyén duong ctia tham s6 m dé

o LS gidi.
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X2 +mx +m? —2m—4
\x o 2 2
va hai diém cyc tri cdch déu duong thang A: 2x +y +1 = 0.

Choham sby = c6 do thi (C). Tim m dé do thi (C) c¢6 hai diém curc tri

o L& gidi.
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§5. UNG DUNG DAO HAM VA KHAO SAT HAM sO BE GIAl
QUYET MOT SO BAI TOAN THUC TIEN

LY THUVET CAN NHO
1. Té6c do thay doi cia mot dai lugng

Ta c6 dao ham f'(a) la toc do ) thay doi tice thoi cia dai luomg y = f(x) dbi véi x tai diém x = a. Dudi
day, ching ta xem xét mot s6 ting dung ctia y tudng nay doi vdi vat 1i, hoa hoc, sinh hoc va kinh té:

@ Néu s = s(t) 1a ham vi tri cia mot vat chuyén dong trén mot duong thang thi v = s'(t) biu
thi van toc tic thoi cta vat (toc do thay d6i cia do dich chuyén theo thdi gian). Toc do thay
d6i tuc thoi cta van toc theo thoi gian 1a gia toc tic thai cta vat:

a(t) = o'(t) = " (b).

@ Néu C = C(t) 1a nong d6 ctia mot chat tham gia phan ting hoa hoc tai thoi diém ¢, thi C'(t) 1a
tdc do phan tng tic thai (tic la d thay d6i nong do) ctia chat do tai thoi diém t.

@ Néu P = P(t) la s6 lugng ca thé trong mot quan thé dong vat hodc thuc vat tai thoi diém ¢, thi
P'(t) biéu thi téc do ting trudng tic thdi ctia quan thé tai thoi diém t.

@ Néu C = C(x) la ham chi phi, tic 1a téng chi phi khi san xuat x don vi hang ho4, thi téc do
thay déi tic thoi C'(x) cta chi phi d6i véi s6 lugng don vi hang dugce san xuat dugce goi la chi
phi bién.

@ Ve y nghia kinh té, chi phi bién C’(x) xap xi v6i chi phi dé€ san xuat thém mot don vi hang hoa
tiép theo, tic 1a don vi hang hoa thit x + 1 (xem SGK Toan 11 tap hai, trang 87, bo sach Két
ndi tri thite véi cudc sbng).

2. Bai toan tdi vu hoa

Mot trong nhu’ng ung dung phd bién nhat ctia dao ham 1a cung cap mot phuong phap tong quat
hiéu qua dé giai nhing bai toan t0i wu hod. Trong muc nay, chiing ta sé giai quyet nhiing van dé
thuong gap nhu t6i da hoa dién tich, khdi lugng, loi nhuan, cting nhu t6i thiéu hoa khoang cach,
thai gian, chi phi.

Khi gidi nhiing bai toan nhu vay, khé khan 16n nhat thuong 1a viéc chuyén déi bai toan thuc té cho
bang 16i thanh bai toan t6i wu hoa todn hoc bang cach thiét 1ap mot ham sb phtt hgp ma ta can tim
gia tri 16n nhat hodc gia tri nh6 nhat ctia no, trén mién bién thién pht hgp cda bién sb.

Quy trinh gidi mot s bai toan tdi wu hoa don gian:

® Budc 1. Xac dinh dai lugng Q ma ta can lam cho gid tri ctia dai lugng 4y 16n nhat hodc nhd
nhat va biéu dién né qua cac dai lugng khac trong bai toan.

® Budc 2. Chon mot dai lugng thich hop nao d6, ki hiéu 1a x, va biéu dién cac dai luong khac &
Budc 1 theo x. Khi d6, dai lugng Q sé la ham so ctia mét bien x. Tim tap xac dinh ctia ham so

Q = Q).

@ Budc 3. Tim gid tri 16n nhat hodc gia tri nho nhat ctia ham s6 Q = Q(x) bang cac phuong phéap
da biét va két luan.

PHAN LOAI VA PHUONG PHAP GIAI TOAN
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Dang @ B&i todin vé téc dé thay ddi clia mét dai luong

T

Khi bd qua sttc can ctia khong khi, d6 cao (mét) ctia mot vat duge phong thang ding 1én trén
tir diém cach mat dat 2 m véi van toc ban dau 24,5 m/s 1a h(t) = 2 + 24,5t — 4,9? (theo Vat li
dai cuong, NXB Gido duc Viét Nam, 2016).

a) Tim van toc cuia vat sau 2 giay.
b) Khi nao vat dat d6 cao 16n nhat va do cao 16n nhat d6 1a bao nhiéu?

c) Khi nao thi vat cham dat va van toc ctia vat lic cham dat 1a bao nhiéu?

o L& gidi.

T

Xét phan ting hoa hoc tao ra chat C tir hai chat A va B: A+ B — C. Gia stt nong do cta hai
chat A va B bé“mg nhau [A] = [B] = a (mol/1). Khi d6, nong do6 ctia chat C theo thoi gian ¢
a’Kt
X B aKt +1 )
(Nguon: Do Dirc Thai (Chu bién) va cdc dong tdc gid, Gido trinh Phép tinh vi tich phin ham mot bién,

NXB Dai hoc Su pham, 2023).

(t > 0) dugc cho bdi cong thuc: [C] = (mol/1), trong d6 K 1a hang s6 duong.

a) Tim téc do phan tng & thoi diém t > 0.
b) Ching minh néu x = [C] thi x/(t) = K(a — x)?.
) Neéu hién tugng xay ra vdi nong do cac chat khi t — +oo.

d) Néu hién tugng xay ra vdi toc dd phan tng khi t — +oco.

o L& gidi.

s

Gia st s0 lugng cia mot quan thé nAm men tai mdi truong nudi cly trong phong thi nghiém

duge mo hinh hoa bang ham sb P(t) = trong d6 thoi gian t dugc tinh bang gid. Tai

a
b + e70,75t’
thoi diém ban dau t = 0, quan thé c6 20 té bao va tang vdi toc do 12 té bao/gid. Tim cac gid tri
ctia a va b. Theo md hinh nay, diéu gi xdy ra vdi quan thé nAm men vé lau dai?

o L& gidi.
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)

Gia st chi phi C(x) (nghin dong) dé san xut x don vi cia mét loai hang hoa nao dé dugc cho
bdi ham s6 C(x) = 30000 4 300x — 2,5x2 + 0,125x>.

a) Tim ham chi phi bién.
b) Tim C’(200) va giai thich y nghia.

c¢) So sanh C’(200) v6i chi phi san xuat don vi hang hoa thi 201.

o Lo gidi.

Dang @ Bai todn t6i wu hod don gidn

T

Mot nha san xuat can lam nhimg hop dung hinh tru c6 thé tich 1 lit. Tim ¢ o —— 4/
cac kich thudc cua hop dung dé chi phi vat liéu dung dé san xuat 1a nho .
nhat (két qua dugc tinh theo centimét va lam tron dén chu sb thap phan E
thit hai). |

o LOi gidi.

)

Mot bac nong dan c6 ba tam ludi B40, mdi tAm dai 4 (m) va mudn rao mot manh vuon doc bo
song c6 dang hinh thang can ABCD nhu Hinh 36 (bd song la duong thang CD khong phai rao).
Hoi bac d6 c6 thé rao dugc manh vudn cé dién tich 16n nhat 1a bao nhiéu mét vudng?
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A a(m) B
a(m) a(m)
D C
Hinh 36
o LOi gidi.

T

C6 hai xa A, B ciing & mot bén bo song Lam, khoang cach tir hai xa dé dén by séng lan lugt 1a
AA" =500 m, BB’ = 600 m va nguoi ta do dugec A’'B’ = 2200 m Hinh 37. Cac ki su mubn xay
mot tram cung cap nudc sach nam bén by song Lam cho dan hai xa. Dé tiét kiém chi phi, cac ki
su can phai chon vi tri M ctia tram cung cép nudc sach d6 trén doan A’B’ sao cho tong khoang
cach tir hai xa dén vi tri M la nho nhat. Hay tim gia tri nho nhéat cua téng khoang cach doé.

B

600(m)
500(m) 2200(m)

Hinh 37

o L& gidi.

@ BAI TAP TU LUVEN

e

Mot tau d6 bo tiép can Mt Trang theo céch tiép can thang diing va dot chay cac tén Itra ham &
do cao 250 km so v&i bé mat ctia Mt Trang.

Trong khoang 50 gidy dau tién ké tir khi dt chay cac tén lira ham, do cao & ctia con tau so véi
bé mat ctia Mt Trang dugc tinh (gan ding) bdi ham k() = —0,01£3 + 1,1#2 — 30t + 250, trong
dé t 1a thoi gian tinh bang giay va h 1a do cao tinh bang kilomét.
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(N, guén: A. Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016).

a) Vé do thi ctia ham sb y = h(t) v6i 0 < t < 50 (don vi trén truc hoanh 1a 10 gidy, don vi
trén truc tung l1a 10 km).

b) Goi v(t) 1a van tdc tic thoi cia con tau & thai diém ¢ (gidy) ké tir khi d6t chdy cac tén lira
ham véi (0 < t < 50). Xac dinh ham sb o(t).

c) Van téc tic thoi cta con tau ldc bat dau ham phanh 1a bao nhiéu? Tai thoi diém t = 25
(giay) la bao nhiéu?

d) Tai thoi diém t = 25 (gidy), van toc tic thoi ctia con tau van gidm hay dang tang trd lai?

e) Tim thoi diém t (0 < t < 50) sao cho con tau dat khodng cach nho nhét so véi bé mat ctia
Mait Trang. Khoang cach nhé nhat nay la bao nhiéu?

o LOi gidi.

Dé loai bd x% chat gay 6 nhiém khong khi tir khi thai cia mot nha may, nguoi ta udce tinh chi
phicanbo rala

300x
100 — x

Khao sat sy bién thién va vé do thi ciia ham s6 y = C(x). Tir d6, hay cho biét:

C(x) = (triéu dong), 0 < x < 100.

a) Chi phi can bo ra sé thay d6i nhu thé nao khi x ting?
b) Co6 thé loai bd duge 100% chat gay 6 nhiém khong khi khong? Vi sao?

o LS gidi.

Khi mau di chuyén tir tim qua cdc ddong mach chinh roi dén cac mao mach va quay trd lai qua
cac tinh mach, huyet ap tam thu (tic la ap luc cia mau lén dong mach khi tim co bép) lién tuc
giam xuong. Gia st mét nguoi c6 huyet ap tam thu P (tinh bang mmHg) dugc cho boi ham so

25t2 + 125

P(t) =
® 2+1 7

0<t<10,

trong d6 thai gian t dugc tinh bang gidy. Tinh tbc do thay ddi ctia huyét dp sau 5 gidy ké tir khi
mau roi tim.

o LS gidi.
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Ban Viét muén dung tim bia hinh vudng canh 6 dm lam mét chiéc hop khong nap, c6 déy la
hinh vudng bang cach cat bo di 4 hinh vudng nhé & bén goc ctia tam bia (Hinh 11).

(=

Hinh 11

Ban Viét muén tim d6 dai canh hinh vudng can cat bo dé chiéc hop dat thé tich 16n nhét.
a) Hay thiét 1ap ham s6 biéu thi thé tich hop theo x véi x 1a dd dai canh hinh vudng can cat
di.

b) Khao sat va vé do thi ham sb tim duoc.
Tir d6, hay tu van cho ban Viét cach giai quyét van deé va giai thich vi sao can chon gia tri
nay. (Lam tron ket qua den hang phan muoai.)

o L& gidi.

2

Xét phan ting hoa hoc tao ra chat C tir hai chat A va B: A+ B — C. Gia stt nong do cta hai
chat A va B béng nhau [A] = [B] = a (mol/1). Khi d6, nong do6 ctia chat C theo thoi gian ¢
a’Kt
. - aKt +1 )
(Nguon: Do Dirc Thai (Chu bién) va cdc dong tdc gid, Gido trinh Phép tinh vi tich phdn ham mot bién,

NXB Dai hoc Su pham, 2023).

(t > 0) dugc cho bdi cong thuc: [C] = (mol/1), trong d6 K la hang s6 duong.

a) Tim toc do phan tng & thoi diém t > 0.
b) Chung minh néu x = [C] thi x/(t) = K(a — x).
c) Néu hién tugng xay ra vdi nong do cac chat khi t — +oo.

d) Néu hién tugng xay ra vdi toc dd phan tng khi t — +oco.

o LOi gidi.
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((Bai todn thiét ké mé hinh ddnh gid kindng)) Mot trung tam day nghé can thiét ké mé hinh
danh gia ki nang ciia mot hoc vién theo hoc nghé danh may. Nguoi ta c6 thé lam nhu sau:

@ Dé xay dung mo6 hinh toan hoc cho bai toan trén, ta sit dung théng ké. Bang cach khao
sat tbc d6 danh may trung binh S (tinh bang tir trén phtt) ctia hoc vién d6 sau t tuan hoc
(6 <t < 30), ta thu thap cac sb liéu théng ké dugc cho trong bang bén dudi. (Nguén: R.
Larson and B. Edwards, Calculus 10e, Cengage 2014).

t | 5 |10 | 15 | 20 | 25 | 30
S|138 56|79 |9 |93 | 9%

@ Ta can chon ham sb y = f(t) dé biéu dién cac s liéu & bang trén, tic 1a & hé truc toa
do Oty, do thi ctia ham s6 d6 trén khoang (0; +c0) “gan” véi cac diém A(5;38), B(10; 56),
C(15;79), D(20;90), E(25;93), G(30;94). Ngoai ra, do toc do danh may trung binh ctia hoc
vién tang theo thoi gian t va chi dén mot gidi han M nao d6 cho du thoi gian t c6 kéo dai
dén vo cting nén ham sb y = f(t) phai thda man thém hai diéu kién: Ham s6 d6 dong

bién trén khoang (0; +0) va tlirf f(t) = M € R, M > 94. Vi cac ham da thuc (v6i bac
— 400

16n hon hoac béng 1) khong thoa man hai diéu kién d6 nén ta chon mot ham phén thuc
at+b

ct+d
(t > 0).

hitu ti dé biéu dién cac s6 liéu & bang trén. Ta c6 thé chon ham s6 c6 dang f(t) =
110t — 280

(ac # 0) cho muc dich d6. Dya vao bang trén, ta chon ham sb f(t) = 2

a) Dua theo m6 hinh d6, du doan téc d6 danh may trung binh ctia hoc vién dé sau 40 tuan
(Iam tron két qua dén hang don vi ctia tir/phtit).

b) Xem y = f(t) 1a mot ham s6 xac dinh trén khoang (0; +o0), hdy tim tiém can ngang ctia d6
thi ham s6 do.

c) Néu nhan xét vé toc do danh mdy trung binh ctia hoc vién d6 sau thoi gian t ngay cang
l6n.

o LS gidi.

e

Trong Vat li, dién trd tuong duong R4 ctia hai dién trd R;R, mac song song duge xac dinh béi
1 1 1 PN
cong thic — = — + ——, bietrang R, = 3(Q2). bat R; = x(Q2), x > 0.
Rag R R

a) Tinh Ry theo x, xem biéu thitc tinh dugc nay 1a mot ham s6 y = f(x). Khao sat sy bién
thién va vé do thi ham s6 f(x) vdi x > 0.

b) Khi x tang, dién trd R4 thay d6i nhu thé nao? Ryg khong thé vuot qua gia tri bao nhiéu?

o LS gidi.
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Mot cong ty muon lam mot duong 6ng dan tir vi tri A trén bd bién dén vi tri B trén hon dao.
Khoang cach tir diém B dén b bién la BH = 6 km (Hinh 1.42). Gia tién dé xay dung duong
ong trén bo 1a 50000 USD méi kilomét va gia tién xay dung duong dng trén bién 1a 130000 USD
mdi kilomét, biét rang AH = 9 km. Xac dinh vi tri diém C trén doan AH dé khi lap dng dan
theo duong gip khic ACB thi chi phi cong ty bo ra 1a thap nhat.

9 km

Hinh 1.42

o L& gidi.

Mot nguoi chéo thuyén tir diém A trén bo mot con song thang, rong 3 km va muén dén diém
B, cach by dbi dién 8 km vé phia ha luu, cang nhanh cang t6t nhu Hinh 1.39. Ngudi y c6 thé
chéo thuyén qua song dén diém C rdi chay bo dén B, hodc anh ta c6 thé chéo thang dén B,
hodc c6 thé cheéo thuyén dén diém D nao do6 gitra C va B ro6i chay bo dén B. Biét rang toc do
chéo thuyén ctia nguoi nay 1a 6 km /h va téc do chay bo 1a 8 km /h. Tim thoi gian ngan nhat ma
ngudi nay c6 thé di tir A dén B (bd qua van toc ciia nude va lam tron két qua dén hang phan
tram).
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Hinh 1.39

o LS gidi.

Bai 10

Mot chat diém chuyén dong theo quy luat s(t) = —#> + 22 — ¢, vdi t (don vi: gidy) la khoang
thoi gian tinh tir khi vat bat dau chuyén dong va s (don vi: mét) 1a quang duong chat diém di
chuyén dugc trong khoang thoi gian do.

a) Khao sat su bién thién va vé do thi ciia ham sb s = s(f) trén hé truc toa do tOs.

b) Trong khoang thdi gian 2 gidy ké tir khi bat ddu chuyén dong, chat diém dat dugc van toc
16n nhét 1a bao nhiéu?

o LS gidi.

 Bai 1l

Nguoi ta can rao mot manh dat hinh chit nhat ABCD c6 dién tich la 600 m?. Trén manh dat nay,
ngudi ta chia lam ba miéng dat hinh chi nhat c6 dién tich bf!mg nhau (Hinh 1.40). Gia tién dé
xay dung hang rao bén trong va bao bén ngoai la 60000 dong moi mét, biét rang chiéu dai hinh
chit nhat ABCD khéng vuot qua 60 m. Tim chiéu dai va chiéu rong ctia hinh chit nhat ABCD
sao cho chi phi xdy dung hang rao la thap nhat (Iam tron két qua dén hang phan tram).
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A : : : D

Hinh 1.40

o L& gidi.

| Bai12

Ngudi ta can thiét ké mot cai lon c6 dang hinh tru c6 thé tich 1a 1 1it (Hinh 1.41). Tinh ti 1é chiéu
cao va ban kinh day hinh tru nay dé tong chi phi lam v6 lon (bao gom ca hai ddy) 1a nhé nhét.

o s s oA o o s s o s o o s o sl o o o s s 2 6 s s o o 8 Ds o s s s s s s s o s 3 s s_e s s s s e s 6 s s e s M s o s s s s p s s e s s s s e s e s s epe s s s e s s s s e s s s e s s s e s

an.

Mot chat diém chuyén dong theo quy luat s(f) = > — %t?’ (m). Tim thdi diém ¢ (gidy) ma tai d6

toc do v (m/s) ctia chuyén dong dat gia tri 16n nhat.

(A)t=25. B t=1 ©t=2. (D)t =0,5.

o L& gidi.
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| Cau2

. 1
Mot vat chuyén dong theo quy ludt s = §t3 — t2 4 9t vdi t (gidy) 1a khoang thoi gian tinh tir
Idc vat bat dau chuyén dong va s (mét) 1a quang dudng di duge trong thoi gian dé. Hoi trong
khoéng thdi gian 10 giay ké tir Itic bat dau chuyén dong, téc do 16n nhét ctia vat dat dugc bang
bao nhiéu?

(A) 109 (m/s). 89 (m/s). @? (m/s). D) 71 (m/s).

o LOi gidi.

Trong mot moi trudng dinh dudng ¢6 1000 vi khuén dugc céy vao. Bmeg thuc nghiém xac dinh
100t

100 + 2
trong do6 ¢ 1a thoi gian (don vi gidy). Hay xdc dinh thoi di€ém sau khi thyc hién cay vi khuan
vao, s6 lugng vi khuan tang lén 16n nhét?

(A)o. 1. (© —10. (D) 10.

o LS gidi.

dugc s6 lugng vi khudn tang theo thoi gian bsi quy luat N(t) = 1000 + (con vi khuan),

Mbi dot xuat khau gao ctia tinh A thuong kéo dai trong 60 ngay. Nguoi ta nhan thay lugng gao
5 . 2

xuat khau tinh theo ngay thi ¢ dugc xac dinh boi cong thuc: S(t) = 5t3 — 6312 + 3240t — 3100

(tan) (1 < t < 60). Hoi trong 60 ngay d6, ngay thit may c6 lugng gao xuat khdu cao nhat?

(A) 60. 45, (C) 30. (D) 25.

o LS gidi.

Trong cac hinh chir nhat c6 chu vi la 24 cm, hay tim hinh chit nhét c6 dién tich 16n nhat.

(A) 36. 24, (C)48. D) 72.

o LS gidi.
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D6 gidm huyét 4p ctia mot bénh G(x) = 0,025x%(30 — x) trong d6 x 1a s6 miligam thubc dugce
tiém cho bénh nhan (0 < x < 30). Dé bénh nhan d6 c6 huyét ap gidam nhiéu nhat thi lieu luong
thudc can tiém vao la

@ x = 15 (mg). x = 20 (mg). @ x = 20 (mg). @ x = 25 (mg).

o L& gidi.

Su anh hudng khi stt dung mot loai doc t6 v6i vi khuan X dugc mot nha sinh hoc mo ta bai

Z t 1 £ 2 2 A ~ e
ham so P(t) = m, trong d6 P(t) 1a so luong vi khuan sau t gio st dung doc to. Vao thoi

diém nao thi s6 lugng vi khuan X bat dau gidm?
@ Ngay tur ltic bat dau sit dung doc to. Sau 0,5 gio.
@ Sau 2 gio. @ Sau 1 gio.

o L& gidi.

Mot nguoi thg go lam mot cai hom dang hinh hop chit nhat cé

|
nap bang ton. Biét rang do dai duong chéo hinh hop bang 3v/2 i
dm va chi dugc st dung vira dt 18 dm? ton. Véi yéu cau nhu trén :
ngudi thg c6 thé lam dugc cai hom c6 thé tich 16n nhat bang ST -

@ 8 dm?>. 2v/2 dm?. @ 6 dm3. @ 4 dm3. ,/’/

o L& gidi.

Cho mach dién xoay chiéu RLC mac ndi tiép cé R thay déi. Biét dién trd cudn cam Z; = 80(Q)),
dién trd cta tu dién la Z¢ = 200(Q2) va hiéu dién thé hai dau mach la u = Uy cos 1007t (V). Dé
cong suat tiéu thu ciia mach cyc dai thi gia tri ctia R bang

LE QUANG XE- 0967 003 131




5. UNG DUNG DAO HAM VA KHAO SAT HAM SO PE GIAT QUYET MOT SO BAI TOAN THUC TIEN

| (A) 120(Q)). 50(Q). (C) 100(CY). (D) 200(Y).

o LS gidi.

Mot xudng in ¢6 8 may in, méi mdy in dugc 4000 ban in khé gidy A4 trong mot gid. Chi phi dé
bao tri, van hanh mt mdy trong méi lan in 1a 50 000 dong. Chi phi in 4n ctia n may chay trong
mot giv 1a 20(3n + 5) nghin dong. Hoi néu in 50 000 ban in khé gidy A4 thi phai st dung bao
nhiéu mdy dé thu dugc nhiéu 1ai nhat?

@ 4 may. 7 may. @ 6 may. @ 5 may.

o LOi gidi.

Khi nuéi cé thi nghiém trong hd, mot nha sinh vat hoc théy r?ang néu trén mdi don vi dién tich
clia mat hd c6 7 con cd thi trung binh méi con ca sau mot vu can ning Q(n) = 480 — 20n (gam).
Hoi phai tha bao nhiéu con ca trén mot don vi dién tich ctia mat hd dé sau mét vu thu hoach
duoc nhiéu ca nhat?

(A) 12 14. (©10. (D) 18.

o LS gidi.

Khi san xuat vo lon sita bo hinh try, cac nha thiét ké luén dat muc tiéu sao cho chi phi nhién
liéu 1am vo lon 1a thap nhét, tic la dién tich toan phan ctia hinh tru nhé nhat. Mudn thé tich
ctia khéi tru d6 bang V va dién tich toan phan ctia hinh tru nho nhéat thi nha thiét ké phai thiét
ké hinh tru c6 ban kinh bang bao nhiéu?

®yZ ® /L ©yL ® 2.

o LS gidi.
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| Cauls 4

: 1
Mot vat chuyén dong theo quy luat s = —§t3 + 612 vdi t (gidy) 1a khodng thoi gian tinh tir khi
vat bat dau chuyén dong va s (mét) 1a quang duong vat di chuyén dugce trong khoang thoi gian
dé. Hoi trong khodng thdi gian 7 gidy, ké tir khi bat dau chuyén dong, téc do 16n nhat ctia vat
dat dugc béng bao nhiéu?

(A)24m/s. 36 m/s. (C)180 m/s. (D) 144 m/s.

o LOi gidi.

Mot doan tau chuyén dong thang khoi hanh tr mét nha ga. Quang duong (theo don vi mét
(m)) di dugc ctia doan tau 1a mot ham sb cua thoi gian ¢ (theo don vi gidy (s)) cho béi phuong
trinh 12 S = 61> — 3. Tim thoi diém t ma tai d6 tdc d6 v(m/s) ctia doan tau la 16n nhat?

®t=4s. B t=1s. @t:ZS. @t:6s.

o L& gidi.

Sau khi phat hién moét bénh dich, cac chuyén gia y té udce tinh s ngudi nhiém bénh ké tir ngay
xuat hién bénh nhan dau tién dén ngay thi ¢ 1a f(t) = 15t — > (theo két qua khao sat cac nam
vita qua). Néu xem f/(t) 1a téc do truyén bénh (ngudi/ngay) tai thoi diém ¢ thi vao ngay ma toc
do truyén bénh 16n nhat, s6 ngudi nhiém bénh 1a bao nhiéu?

(A) 500. 250. (C) 600. (D) 75.

o L& gidi.

Mot cong ty bat dong san c6 40 can ho cho thué. Biét rang néu cho thué méi can ho véi gia
300000 dong mot thang thi moi cdn ho déu c6 ngudi thué va ci ting thém gid mdi can ho
100000 dong mot thang (theo quy dinh trong hgp dong) thi sé c6 mot can ho bi bo trong. Hoi
mudn c6 thu nhap cao nhét thi cong ty d6 phai cho thué méi can ho véi gid bao nhiéu mot
thang?

(A) 3500000 ddng. 4000000 déng.  (C)3700.000 déng. (D) 3900000 déng.
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o LOi gidi.

Mot chat diém chuyén dong c6 van toc tic thoi o(t) phu thudc vao thoi gian t theo ham )
v(t) = —t* + 241> + 500 (m/s). Trong khoang thoi gian tir t = 0 (s) dén t = 10 (s) chat diém dat
tdc do 16n nhét tai thoi diém nao (lam tron két qua dén hang don vi)?

At =2 B t=4 ©t=o0. Dt=1.

o LS gidi.

Tit mot tAm ton ¢6 hinh dang la ntra hinh tron ban kinh R = 3,
nguoi ta muon cat ra mot hinh chtt nhat (hinh vé bén). Dién
tich 16n nhat c6 thé cia tam ton hinh chit nhat la

A ;- 61/2. (©9v2. D)o.

2 2
/

o LS gidi.

Mot xudng san xuét nhitng thuing hinh hop chir nhat bang nhom khéng ndp va cé céc kich
thudc x, y, z (dm). Biét ti s6 hai canh déy 1a x : y = 1 : 3, thé tich khbi hop bing 18 dm>. Dé tén
it vat liéu nhat thi tong x + y + z bang

@ 10 dm. 26 dm. @ 26 dm. @ b dm.

3 2

o LOi gidi.
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| Cau20

Ong An muébn xay mot bé nude dang hinh hop chit nhat c6 ndp véi dung tich 3000 lit. Day bé
1a mot hinh chit nhat c6 chiéu dai ghp d6i chiéu rong. Gia thué nhan cong dé xay ho 1a 500 000
dong cho mdi mét vuong. Hoi chi phi thap nhat éng An can bo ra dé xay bé nudc la bao nhiéu?

(A) 6490123 déng. 5151214 déng.  (C)7500000 déng. (D) 6500000 dong.

o L& gidi.

Mot thanh sat chiéu dai AB = 100 m dugc cat thanh hai phan AC va CB véi AC = x (m). Poan
AC dugc ubn thanh mot hinh vuong c6 chu vi bang AC va doan CB udn thanh tam giac déu
c6 chu vi bang CB. Khi téng dién tich ctia hinh vudng va tam gidc nho nhat, ménh dé nao duéi
day dung?

C

N

(A) x € (52;58). x € (48;52). (©) x € (40;48). (D) x € (30;40).

o L& gidi.

Mot ngudi ban buon Thanh Long D6 nhan thay rang: Néu ban véi gia 20 000 dong/kg thi méi
tuan c6 90 khach dén mua va méi khach mua trung binh 60 kg. Ctt ting gia 2000 dong/kg thi
s6 khach mua hang tuan gidm di 1 va khi d6 méi khach lai mua it hon mtc trung binh 5 kg,
va nhu vay ctr gidm gia 2 000 dong/kg thi s6 khach mua hang tuan tang thém 1 va khi d6 moi
khéch lai mua nhiéu hon mtc trung binh 5 kg. Héi ngudi d6 phai ban véi gia mdi kg la bao
nhiéu dé lgi nhuan thu dugce hang tuan 1a 16n nhét, biét rang ngudi dé phai ndp tong céc loai
thué 1a 2200 dong/kg (két qua lam tron dén hang nghin).

(A) 16000 d. 12000 d. (C) 24000 d. (D) 22000 d.

o L& gidi.
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| Cau2s 4

Trén sa mac c6 mot khu dat hinh chit nhat ABCD c6 chiéu dai AB = 70 km, chiéu rong AD =
10 km. Van tdc trung binh ctia xe mdy trén khu dat nay 1a 20 km/h, riéng di trén canh CD thi
van toc 1a 40 km/h. Mot ngudi di xe may xuat phat tir A mudn dén B thi can it nhat bao nhiéu
gio?

7 2v8+7 10 20

o LOi gidi.

Méng truot cia mot cau trugt cho tré em (Hinh a)
dugc ubn tir mot thm kim loai ¢6 bé rong 80 cm,
mat cat dugc moé ta & Hinh b. Nha thiét ké khuyén
cdo, dién tich mat cat cang 16n thi cang dam bao an
toan cho tré em.

cm
a) J b)
Hinh

V6i x dat gid tri bang bao nhiéu thi cAu trugt dam bao an toan nhéat cho tré em?

@x:16cm. (B) x = 18 cm. @x:22cm. @x:ZOcm.

o LOi gidi.

PHAN II. Cau tric nghiém ding sai. Trong méi y a), b), ¢), d) & mdi cau, hoc sinh chon diing
hoac sai.

| Caul

S6 dan ctia mot thi trdn sau ndm ké tir ndm 1970 dugc udc tinh bdi cong thic f(t) =

26t 4- 10
A t+5
véi (f(t) dugc tinh bang nghin nguoi).
a) S0 dan ctia thi tran vao dau nam 1980 la 18 nghin nguoi.
b) So6 dan cua thi tran vao dau nam 1995 1a 23 nghin ngudi.
c) Xem f la mot ham sd xac dinh trén nira khoang [0; +00). Vay ham s6 dong bién trén
[0; +00).
d) Dao ham ctia ham s6 f biéu thi tbc do ting dan s6 cua thi tran (tinh bﬁng nghin
ngudi/nam). Vao ndm 1998 thi toc do tang dan s6 1a 0,125 nghin ngudi/nam.
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o L& gidi.

Dan s6 ctia mot qudc gia sau ¢ (ndm) ké tir ndm 2023 dugc udc tinh bdi cong thic: N(t) =
100e%0126(N (t) duoc tmh bang triéu nguoi, 0 < t < 50).
a) Dansb cta quoc gia vao nam 2030 la 108,763 (triéu nguoi).
b) Dan sb ctia qudc gia vao nam 2035 la 125,488 (triéu nguoi).
¢) Xem N(t) 1a ham s6 ctia bién s6 t xac dinh trén doan [0;50]. Khi d6 ham s6 N(t) déng
bién trén doan [0; 50]
d) DPao ham ctia ham s6 N(t) biéu thi toc do tang dan sb cua quoc gia do (tinh bang triéu
ngudi/ndm). Vay vao ndm 2040 thi toc do ting dan sb cua qubc gia do 1a 1,6 triéu
nguoi/nam.

o L& gidi.

Su phan huy cua rac thai httu co cé trong nudc sé lam tiéu hao oxygen hoa tan trong nudc.
Nong do6 oxygen (mg/1) trong mot ho nude sau ¢ gios (t > 0) khi mot lugng rac thai hiru co bi

s s 1A A ynils o A o a1 R e s LA 15¢
xa vao ho duoc xap xi boi ham so (c6 do6 thi nhu duong mau do ¢ hinh bén) y(t) = 5 — ST
a) Vao thdi diém t = 1 thi nong do oxygen trong y
nudc la 3,5(mg/1).

b) Nong do oxygen (mg/l) trong mot ho nude >

khong vugt qua 5(mg/1).

¢) Vao thoi diém t = 0 thi nong do oxygen trong
nudc cao nhat.

d) Nong do oxygen (mg/1) trong mot hd nudc thap
nhat la 3,5(mg/1).

o L& gidi.

LE QUANG XE- 0967 003 131




163 5. UNG DUNG PAO HAM VA KHAO SAT HAM SO PE GIAT QUYET MOT SO BAI TOAN THUC TIEN

| Caud

Xét mot chat diém chuyén dong doc theo truc Ox. Toa do ctia chat diém tai thoi diém ¢ dugc
xac dinh boi ham s6 x(t) = 13 — 6t2 + 9t véi t > 0. Khi d6 x/(t) 1a van toc ctia chat diém tai thoi
diém t, ki hiéu ov(t); v'(t) 1a gia téc chuyén dong ctia chat diém tai thoi diém ¢, ki hiéu a(t).

a) Ham o(t) = 3> — 12t + 9.

b) Ham a(t) — 6t — 12,

¢) Trong khoang tir t = 0 dén t = 2 thi van toc ctia chét diém tang.

d) Tirt =2 trd di thi van téc clia chat diém giam.

o LS gidi.

Gia st mot hat chuyén dong trén mot truc thang ding chiéu duong hudng lén trén sao cho toa
do cta hat (don vi: mét) tai thoi diém ¢ (gidy) lay = +> — 12t + 3,¢ > 0.

a) Ham s6 van toc la o(t) = 3t> — 12,¢ > 0.

b) Hat chuyén dong xudng dudi khi ¢ > 2.

¢) Quang duong hat di dugc trong khoang thoi gian0 <t <31a9 m.

d) Khit > 0 thi hat tang tdc.

o LOi gidi.

Mot nha san xuat trung binh ban dugc 1000 ti vi man hinh phang méi tuan véi gia 14 triéu
dong mot chiéc. Mot cudc khao sét thi trudng chi ra rang néu ctr gidm gia ban 500 nghin dong,
s6 lugng ti vi ban ra sé ting thém khoang 100 ti vi méi tuan. Goi p (triéu dong) 1a gia ctia moi
ti vi, x 1a s0 ti vi.

a) Ham caula p(x) = —Z%x +19.

b) Cong ty gidm gia 4,5 (triéu dong)/1 tivi cho ngudi mua thi doanh thu ctia cong ty 1a 16n
nhat.

¢) Néu ham chi phi héng tuan 1a C(x) = 12000 — 3x (triéu déng), khi d6 c6 2300 ti vi dugc
ban ra thi lgi nhuan 1a cao nhat.

d) Néu ham chi phi hang tuan 1a C(x) = 12000 — 3x (triéu dong), thi nha san xuat nén dat
gia ban 8,5 triéu déng /1 ti vi d€ loi nhuan 1a 16n nhat.

o LS gidi.
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| Cau7

Mot ho 1lam nghé dét vai lya to tam san xuat mbi ngay duogc x mét vai lua (1 < x < 18). Tong
chi phi sdn xuat x mét vai lua, tinh bang nghin dong, cho béi ham chi phi: C(x) = x® — 3x? —
20x + 500. Gia st ho 1am nghé dét nay ban hét san phadm moi ngay vdi gia 220 nghin dong/mét.
Goi B(x) 1a s tién ban duoc va L(x) 1a loi nhuan thu duoc khi ban x mét vai lua.

a) Biéu thic tinh B(x) theo x 1a B(x) = 220x (nghin dong).

b) Biéu thic tinh L(x) theo x 1a L(x) = —x> + 3x% + 220x — 500 (nghin dong).

¢) Ho lam nghé dét nay can san xuat va ban ra méi ngay 10 mét vai lya dé thu duoc lgi

nhuén t6i da.
d) Lginhuan t6i da cia ho lam nghé dét vai lua to tam c6 thé dat duoc la 1000 nghin dong.

o L& gidi.

Gia str ham cau ctia mot sdn pham doc quyen dugce cho bdi P = 400 — 2Q va ham chi phi trung

binh C = 0,2Q +4 + %, trong d6 Q 1a s6 don vi sdn pham (P va C dugc tinh bang $ déi voi
moi don vi sdn pham).
a) Q =90 la lugng san pham ban ra dé 1gi nhuan thu dugc tdi da.
b) Gid ban dé loi nhuan thu duoc tbi da 1a 400 $.
¢) Loinhuan tbi da 1a 17420$.
d) Néu chinh pht danh thué 22 $/mot don vi san pham thi gid ban 390 $ dé 1gi nhuan thu
duoc t6i da.

o L& gidi.

Mot soi day kim loai dai a (cm). Nguoi ta cat doan day do thanh hai doan c6 do6 dai x (cm) duoc
udn thanh duong tron va doan con lai duoc udn thanh hinh vuong (a > x > 0).

I |
O

, , < N < X
a) Ban kinh duong tronla r = =

a—x\?
b) Dién tich hinh vuéng la ( 1 ) .
(4 + ) - x% — 2amx + ma?

167t

¢) Tong dién tich hai hinh la
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. art N N A N N N - ~ ~ oA - 2 A
‘ d) Khix= = thi hinh vudng va hinh tron tuong ing c6 tong dién tich nho nhat.

o LOi gidi.

Mot ngudi dan 6ng mudn cheo thuyén & vi tri A t6i diém B vé phia ha luu bd ddi dién trong
thoi gian s6m nhét, trén mot bo song thang rong 3 km (nhu hinh vé). Anh c6 thé chéo thuyén
cia minh tryc tiép qua séng dé dén C va sau d6 chay dén B, hay c6 thé cheo tryc tiép dén B,
hodc anh ta c6 thé chéo thuyén dén mét diém D gitra C va B va sau d6 chay dén B. Biét anh &y
c6 thé cheo thuyén 6 km/h, chay 8 km/h va quang duong BC = 8 km. Biét toc d6 ctua dong
nudc 1a khong dang ké so véi toc dd cheo thuyén cia nguoi dan ong. Goi x (km) 1a do dai
quang duong BD.

a) 8 — x (km) la d6 dai quang duong CD.

V2
b) Thoi gian cheo thuyen trén quang duong AD la XTH (gi0).

N _
¢) Tong thdi gian di chuyén tir A dén B la * 3+ 4 + 8 . )
d) Khoang 1 gio 20 phit 1a khodng thdi gian ngan nhéat dé ngudi

dan 6ng dén B.

o LS gidi.

Ta mot ’Eém bia hinh vuéng ABCD c6 canh bing 50 cm, ngudita 4 B
cat bé bon tam giac can bang nhau la AMB, BNC, CPD va DQA. M
Vi phan con lai, nguoi ta gap 1én va ghép lai dé thanh hinh chép P
ti gidc déu. Goi canh day ctia mo hinh 1a x (cm) véi x > 0. Khi do D o~
p
D C
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a) Chiéu cao cta hinh chop la \/ 1250 — 25+/2x.
b) Diéu kién cia x1a 0 < x < 25v/2.

¢) Thé tich ctia khéi chép bang %\/ 1250x3 — 254/2x4.
d) Khi canh day ctia khdi chép bang 31/2dm thi thé tich ctia khéi chop 1a 16n nhat.

o L& gidi.

Mot ngon hai dang dat tai vi tri A cach bo bién mot khoang AB = 5 km. Trén b bién c6 mot
cai kho ¢ vi tri C cach B mét khoang BC = 7 km (tham khao hinh vé)

A

5km

Nguoi canh héi dang c6 thé chéo do tir vi tri A dén vi tri M trén bo bién v6i van toc 4 km/h va
di bd dén kho C véi van tdc 6 km/h.
bat BM = xv6i 0 < x < 7. Khi do

V25 + x2
4

/ 2 _

b) Thoi gian di tir A dén C la 25: <7 - *

¢) Thai gian ngan nhét di tir A dén C 1a khoang 3h06 phit.

d) Mudn nhét 3h54 phut nguoi d6 phai xuat phat tir vi tri A dé c6 mat tai kho C ltic 7h sang.

a) Thai gian di tit A dén M 1a

o L& gidi.

LE QUANG XE- 0967 003 131




167 5. UNG DUNG PAO HAM VA KHAO SAT HAM SO PE GIAT QUYET MOT SO BAI TOAN THUC TIEN

| Cau1d

Ong Nam can xay dung mot bé chita nudc c6 dang hinh hop chir nhat khong co nép day dé
phuc vu cho viéc tudi cay trong vuon. Do cac diéu kién vé dién tich vudn, 6ng Nam can bé c6
thé tich la 36m>, day bé c6 chiéu dai gp 2 lan chiéu rong va chiéu rong khong qua 4m, biét
rang chi phi vat liéu xdy dung méi mét vuodng dién tich bé mat la nhu nhau.

Goi x(m) 1a chiéu rong ctia bé, ta c6 0 < x < 4. Khi d6

a) Chiéu dai ctia bé 1a 2x (m).
. eio 1
b) Chiéu cao cua bé la x—g .
2 A1 st A A 1s. Ao 108
c¢) Tong dién tich cdc mat can xay la: 2x~ + ~

d) Chiéu cao bé nudc bang 3(m) thi téng chi phi vat liéu 1a nho nhét .

o LS gidi.

Mot thm kém hinh vuéng ABCD c6 canh bang 30cm. Nguoi ta gap tam kém theo hai canh EF
va GH cho dén khi AD va BC trung nhau nhu hinh vé bén dé dugc mét hinh lang tru khuyét
hai day.
A = G B E G
A|B
L rl Ly
bx x © \ /
30cm D C
Khi dé:
a) Thé tich khéi tru dugc tinh bang cong thitc V = 30S trong d6 S 1a dién tich ctia tam giac
AEG.
b) Dién tich ctia tam gidc AEG bang: V/30. V(15 — x)2(2x — 15).
) Gid tri cia x dé thé tich khéi lang tru 16n nhat 1a x = 10 (cm).
d) Thé tich khéi lang tru 16n nhéat bang 1250.

o LOi gidi.
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Bac thg han dung mot thanh kim loai dai 250cm dé uén thanh khung ctra s6 ¢6 dang nhu hinh
vé. Goi r la ban kinh ctia nita duong tron,

khi do: ;
a) Dién tich cia nira hinh tronla S; = 57'(1’2.
b) Dién tich ctia hinh chit nhatla S, = 250r — 7rr? — 22,
¢) Khir = 10 thi gid tri dién tich ctia khung ctra s6 nam trong khoang (2000; 2140).
d) Biétr = ry thi dién tich tao thanh dat gia tri 16n nhat khi d6 ro € (35;36).

o L& gidi.

Gia stt mot hat chuyén dong trén mot truc thang ding chiéu duong hudng 1én trén sao cho toa
do ctia hat (don vi: mét) tai thoi diém ¢ (gidy) la y = 3 —12t43,t > 0.
Xét tinh dung, sai ctia cac phat biéu sau

a) Gia tdc cta hat tai thoi diém f = 213 12 m/s2.

b) Hat chuyén déng xudng dudi khi t < 0.

¢) Trong khoang thoi gian 0 < t < 3 hat di dugc quang duong 9 m.

d) Hat tang toc khi t > 0, hat giam t6c khi t < 0.

o LOi gidi.
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| Cau17

5. UNG DUNG DAO HAM VA KHAO SAT HAM SO PE GIAT QUYET MOT SO BAI TOAN THUC TIEN

Gia str ham cau ctia mot sdn pham doc quyéen dugc cho bdi p = 400 — 2Q va ham chi phi trung

binh C = 0,2Q +4 + % trong do Q la s6 don vi san pham ( p va C dugc tinh béng $ dbi voi
moi don vi sdn pham).
Xét tinh duing, sai cia cac phat biéu sau

a) Q = 90 Ia lugng san pham ban ra dé 1gi nhuan thu dugc tdi da.

b) Gid ban dé loi nhuan thu duoc toi da 1a 400$.

¢) Loinhuan tdi da 1a 174205.

d) Néu chinh phu dénh thué 22$/ mot don vi san pham thi gia ban 390$ dé lgi nhuan thu

dugc toi da.

o LS gidi.

Mot nha san xuét trung binh ban dugc 1000 laptop mdi tuan voi gid 14 triéu dong mot chiéc.
Mot cude khao sat thi truong chi ra rang néu ci glam gla ban 500 nghin dong, 50 luong laptop
ban ra sé ting thém khoang 100 chiéc m01 tuan. Biét rang ham chi phi hang tuan la C(x) =
12000 — 3x (triéu dong) trong d6 x 1a s6 laptop ban ra trong tuan.

Xét tinh dung, sai ctia cac phat biéu sau

1 N < )
a) Haimcaulap = — 500~ + 19, trong do p (triéu dong) la gia ctia moi laptop, x la so laptop
ban ra.
b) Dé doanh thu dat dugc la 16n nhat thi nén gidm gia ban laptop 1a 5 triéu dong cho mot
chiéc.

¢) DEé cong ty khong bi 16 von thi mébi tuan can ban duogc it nhat 600 chiéc laptop.
d) Loinhuan 16n nhat ma cong ty c6 thé dat duge 1a 12200 (triéu déng).

o LOi gidi.

Mot bé boi chita 5000 lit nude tinh khiét. Nguoi ta bom vao bé dé nudc mudi c6 ndong do 30
gam mudi cho moi lit nude vdi toc do 25 lit/phut.
a) Sau t phut khéi lugng mubi trong bé 1a 750t (gam).
b) Nong do6 mudi trong bé sau t phit (tinh bang t s6 ctia khéi lugng mudi trong bé va thé
30t
> 200 — ¢ .
c) Xemy = f(t) la mot ham so xac dinh trén nita khoang [0; +c0), tiém can ngang cta do
thi ham s6 d6 c6 phuong trinh 1a y = 30.
d) Khi t ngay cang 16n thi nong do mudi trong bé sé tién gan dén muc 30 (gam/lit).

tich nudc trong bé, don vi: gam/lit) 1a f(t) =
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o L& gidi.

Do gidm huyét 4p ctia mot bénh nhan dugce cho bdi cong thirc
G(x) = 0,025x%(30 — x)

trong d6 x 1a liéu lugng thube dugce tiém cho bénh nhan (x dugce tinh bang miligam, 0 < x <
30).

a) Do gidm huyét 4p ctia mot bénh nhan 1a G(x) = 0,75x% — 0,025x.

b) Pao ham cta G(x) 1a G/(x) = 1,5x + 0,075x2.

¢) Phuong trinh G/(t) = 0 ¢6 nghiém duy nhét.

d) Liéu lugng thudc can tiém cho bénh nhan dé huyét ap gidm nhiéu nhat la 20 mg.

o L& gidi.

Mot cong ty bat dong san c6 120 can ho cho thué. Biét rang néu cho thué méi can ho vdi gia 3
triéu dong thi mdi thang moi cdn ho déu c6 nguoi thué va ct tang thém gia cho thué mdi can
ho 100 nghin dong mot thang thi sé c6 3 can ho bi bo trong. Goi x (trdm nghin) 1a s6 tién ting
thém.

a) S0 can ho con lai sau khi tang gia 1a 120 — 3x.

b) Gid mot cdn ho sau khi tang 1a 30 — x (trdm nghin).

¢) Téng sb tién cong ty thu duge 1a S(x) = —3x% + 30x + 3600 (trdm nghin).

d) Cong ty thu dugc nhiéu tién nhat khi gia thué méi can ho 1a 4 (triéu dong).

o L& gidi.

Ong A du dinh st dung hét 5,5 m? kinh dé lam mot bé ca bang kinh c6 /!
dang hinh hop chit nhat khéng nap, chiéu dai gap doi chiéu rong (cac mbi /|
ghép ndi khong dang ké). Goi a va & 1an luot 1a kich thude chiéu rong va | |
chiéu cao (theo don vi mét). ’ h

2a
a) Téng dién tich 5 mat ctia bé 1a S = 2a? + 2ah + 4ah = 2a® + 6ah.
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) 5,5 + 242
b) Tacoh="—".
6a 3
o o 55a  2a
c¢) ThétichcuabélaV = '3 + =5

1133

d) Bé ca c6 dung tich 16n nhat bang =

o LS gidi.

PHAN III Cau tric nghiém tra 1oi ngan. Hoc sinh tra 1oi vao 6 két qua.

Cho mét hinh tru ndi tiép trong hinh nén c6 chiéu cao bang 12 cm va ban kinh day bang 5 cm
(Hinh 1). Ngudi ta cat hinh nén, tru nay theo mat phang chita duong thang nbi dinh va tam
hinh tron day ctia hinh nén thi thu duge mot hinh phang nhu Hinh 2.

12 cm

r 5cm
Hinh 1 Hinh 2

Tim h dé khdi tru c6 thé tich 16n nhat.

o LS gidi.

Mot ngudi ndng dan c6 15000 000 dong dé lam mot hang rao hinh chit E doc theo mot con song
bao quanh hai khu dét trong rau c6 dang hai hinh chit nhat bang nhau (Hinh bén duéi). Dbi
v6i mat hang rao song song vdi bd song thi chi phi nguyén vat liéu la 60 000 dong/mét, con d6i
v6i ba mat hang rao song song vdi nhau thi chi phi nguyén vat liéu la 50000 dong/mét, mat
giap vdi bd song khong phai rao. Tim dién tich 16n nhat ctia hai khu dat thu dugc sau khi lam

hang rao.
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| | I
N“ w “t\
Wt

o L& gidi.

Dan s6 ctia mot qudc gia sau t (ndm) ké tir ndm 2024 duge udc tinh bdi cong thic N(t) =
1009012 (N(t) dugc tinh bang triéu ngudi, 0 < t < 50).
Vao nadm nao toc do tang dan sb ctia quoc gia d6 1a 1,6 triéu ngudi/ndm?

o L& gidi.

Mot loai thudc duge dung cho mot bénh nhan va nong do thudc trong mau ctia bénh nhan
dugc gidm sét boi bac si. Biét rang nong d6 thudc trong mau ctia bénh nhan sau khi tiém vao

. s . . . t . % A
cd thé trong t gio dugc tinh theo cong thuc c(t) = 71 ™m8 /L. Sau khi tiém thuoc bao nhiéu
gio thi ndong do thudc trong méau ctia bénh nhan cao nhat?

o LOi gidi.

Mot doanh nghiép can san xuat mot mat hang trong dung 10 ngay va phai stt dung hai may A
va B. May A lam viéc trong x ngay cho s6 tién lai la x? + 2x (triéu dong), may B lam viéc trong
y ngay cho sb tién 1ai la —27y? + 326y (triéu dong). Hoi doanh nghiép d6 can st dung may A
lam viéc trong bao nhiéu ngay dé sb tién 1ai thu dugc nhiéu nhat? Biét rang hai may A va B
khong dong thoi lam viéc va may B lam viéc khong qué 6 ngay.

o L& gidi.
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| Cauo

Béc Tom c6 mot cai ao 6 dién tich 50 m? dé nudi ca. Vu vira qua bac nudi véi mat do 20 con/m?
va thu dugc tat cd 1,5 tan ca thanh pham. Theo kinh nghiém nudi ca thu dugc, bac thay cu tha
giam di 8 con/m? thi tuong ting sé c6 mdi con ca thanh phdm thu dugc ting thém 0,5 kg. Hoéi
vu tdi bac phai mua bao nhiéu con cé giéng dé dat dugc tong khéi lugng ca thanh pham cao
nhat? (Gia st khong c6 hao hut trong qué trinh nu6i).

o LS gidi.

Mot ctra hang ca phé sap khai truong dang nghién ctru thi truong dé dinh gia ban cho méi coe
ca phé. Sau khi nghién ctru, ngudi quan ly thdy rang néu ban véi gid 20 000 dong mot coe thi
méi thang trung binh sé ban duoc 2 000 cdc, con tir muc gia 20 000 dong ma ci ting gia thém
1 000 dong thi sé ban it di 100 coc. Biét chi phi nguyén vat liéu dé pha mot coe ca phé khong
thay déi la 18 000 dong. Hoéi ctra hang phai ban méi coc ca phé véi gia bao nhiéu nghin dong
dé dat loi nhuan 16n nhat?

o LS gidi.

Mot hd nuée nhan tao duge xay dung trong mot cong vién v
giai tri. Trong m6 hinh minh hoa bén, né dugc gidi han

bdi cac truc toa do va do thi cia ham s6 y = f(x) =
1

T (—x3 +9x% — 15x 4 56). Pon vi d6 dai trén mdi truc la

100 m ( N guén: A. Bigalke et al, Mathematik, Grundkurs ma-I,
Cornelsen 2016).

56 8 12 x

Trong cong vién cé mot con dudng chay doc theo do thi ham sb y = —1,5x + 18. Nguoi ta du
dinh xay dung trén bd hd mot bén thuyén dap nudc sao cho khoang cach tir bén thuyén dén
con dudng nay la ngan nhat. Hoanh d¢ ctia diém dé xay dung bén thuyén nay bang bao nhiéu?

o LS gidi.
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| Caus

Mot duong day dién dugc ndi tir mot nha may dién 6 A (nam tai bo bién 1a duong th:fmg AB)
dén mot hon dao C, khoang cach ngan nhét tir ddo vé by bién 1a doan BC dai 1 km, khoang
cach tir B dén A 1a 4 km dugc minh hoa bang hinh vé duéi day.

m DD D

B S A

Biét rang m6i km day dién dat dudi nude chi phi mat 5000 USD, con dat dudi dat chi phi méat
3000 USD. Hdi diém S trén bd cach A bao nhiéu km dé khi mac day dién tir A qua S r6i dén C
c6 chi phi la it nhat?

o L& gidi.

. 1
Mot vat chuyén dong theo quy ludt s = _§t3 + 612 vdi t (gidy) 1a khodng thoi gian tinh tir khi
vat bat dau chuyén dong va s (mét) la quang duong vat di chuyén duge trong khodng thoi gian
dé. Hoi trong khoang thoi gian 9 gidy, ké tir khi bat dau chuyén dong, van toc 16n nhat cda vat
dat duoc bf?mg bao nhiéu m/s?

o LOi gidi.

Thé tich V cta 1 kg nuéc (tinh bang cm®) & nhiét d6 T (don vi: °C) khi T thay déi tir °C dén
30°C dugc cho xap xi bdi cong thirc

V = 999,87 — 0,06426T + 0,0085043T> — 0,0000769T°.
(Ngudn: James Stewart, J. (2015). Calculus.Cengage Learning 8th edition, p.284)

Tim nhiét do Ty € (0;30) dé ké tir nhiét d6 Ty trd 1én thi thé tich V ting (lam tron két qua dén
hang don vi).
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o LOi gidi.

Céc chuyén gia y té udc tinh s6 ngudi nhiém virus corona ké tir ngay xuat hién bénh nhan dau
tiéen dén ngay thu t 1a f(t) = 45t2 — 3 véi (0 < t < 25). Néu coi f(t) 1a mot ham xac dinh trén
doan [0;25] thi ham f'(t) dugc xem la tc do truyén bénh (ngudi/ngay) tai thoi diém t. Xac
dinh ngay ma tdc do truyén bénh 1a 16n nhat.

o LS gidi.

Trong 5 gidy dau tién, mot chat diém chuyén dong theo phuong trinh s(t) = —t3 + 6t2 +t+5
trong do t tinh bang gidy va s tinh bang mét. Chat diém c6 van toc tic thoi 1on nhat bang bao
nhiéu trong 5 gidy dau tién d6?

o LOi gidi.

Mot tén lira bay vao khong trung véi quang duong di duoc la s(t) (km) la ham phu thudc theo
bién t (gidy) tuan theo biéu thirc s(t) = e’ 3 + 2t¢3+1 (km). Hoi van tbc clia tén ltra sau 1 gidy
1a bao nhiéu (biét ham biéu thi van tdc 1a dao ham cidp moét ctia ham biéu thi quang duong theo
thoi gian)?

o LOi gidi.

Mot vat duoc phong théng dung lén trén ttr d6 cao 2 m véi van toc ban dau 1a 24,5 m/s. Trong
Vat li, ta biét rang khi bé qua sttc can ctia khong khi thi do cao h (mét) ctia vat sau ¢ (gidy) duoc
cho bdi cong thic h(t) = 2 + 24,5t — 4,9t2. Hdi sau bao nhiéu giay thi vat dat do cao 16n nhat?

o LS gidi.
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Gia stt doanh s6 (tinh bang s6 san phdm) ctia mo6t san phdm mai (trong vong mot s6 ndm nhat

dinh) tuan theo quy luat logistic dugc mé hinh hod bang ham s6 f(t) = %, t > 0, trong

d6 thai gian t dugc tinh bang nam, ké tir khi phat hanh san phdm moi. Khi d6, dao ham f'(t)
sé biéu thi toc d6 ban hang. Hoi sau khi phat hanh bao nhiéu nam thi toc do ban hang 1a 16n
nhat?

o L& gidi.

Tir mot tdm bia carton hinh vuong c6 d6 dai canh bang 60cm, ngudi ta cat bén hinh vuong bang
nhau & bon goc roi gap thanh mét chiéc hop c6 dang hinh hop chit nhat khong c6 nap. Tinh
canh ctia cac hinh vudng bi cat sao cho thé tich ctia chiéc hop la 1on nhat.

S s
RS 150000
R I 4]
| |
| |
| |
| | Loo
| |
| |
| | ’
e dl——J /
B 1eosis /’
i it
o LOi gidi.
Mot nha san xuit mudn thiét ké mot chiéc hop c6 dang hinh hop chi I
nhat khong c6 nap, c6 ddy 1a hinh vudng va dién tich bé mat bang 108 ' --
cm? nhu hinh vé. Biét khi x = xo; h = hy thi thé tich cta hop 1a 16n - i
nhat. Khi d6 x¢ 4 ho bang L
X
o LOi gidi.
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Tt mot tAm bia hinh chit nhat c6 chiéu rong 30 cm va chiéu dai 80 cm (hinh a), ngudi ta cat &
bén géc bon hinh vuong ¢6 canh x (cm) véi 5 < x < 10 va gap lai dé tao thanh chiéc hop c6
dang hinh hop chit nhat khong nap (hinh b), tim x dé thé tich chiéc hop 1a 16n nhat (két qua
lam tron dén hang phan tram).

X X

I

Hinh b

Cho mot tim nhém c6 dang hinh vuéng canh 6 dm. Bac Anh cét & bon géc bén hinh vuong
cting c6 do dai bang x (dm), roi gap tdm nhom lai nhu hinh vé dé duge mot cai hop c6 dang
khéi hop chir nhat khong c6 nap. Goi V 1a thé tich ctia khdi hop do tinh theo x. Tim x (dm) dé
khoi hop tao thanh c6 thé tich 16n nhat.

6dm

Trong mot thi nghiém y hoc, ngudi ta cdy 1000 vi khudn vao mdi truong dinh dudng. Bang
thuc nghiém, ngudi ta xac dinh dugc sO lugng vi khuan thay déi theo thoi gian bdi cong thuc:

100t N . :
N(t) = 1000 + % (con), trong do6 ¢ 1a thoi gian tinh bang gidy. Tinh so lugng vi khuan I6n

nhét ké tir khi thuc hién ciy vi khuan vao méi truong dinh dudng.

o LS gidi.
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Ho ép khi quén co lai, &nh hudng dén téc do ctia khong khi di vao khi quan. Toc d6 ctia khong
khi di vao khi quan khi ho dugc cho béi cong thitc V = k(R — )%, 0 < r < R, trong d6 k la
hang s6, R 1a ban kinh binh thuong ctia khi quan, r 1a ban kinh khi quan khi ho. Héi ban kinh
ctia khi quan khi ho bang bao nhiéu so véi ban kinh khi quéan liic binh thudng thi téc do cta
khong khi di vao khi quan 1a 16n nhat? (D6 chinh xac dén hang phan tram).

o L& gidi.

Ngudi quan 1i cia mot khu chung cu ¢6 100 can ho cho thué nhan thay rang tat ca cac can ho sé
c6 nguoi thué néu gid thué mot can ho 1a 8 triéu déng mot thang. Mot cudc khao sat thi truong
cho thay rang, trung binh ctt mbi lan ting gia thué can ho thém 100 nghin dong thi sé c6 thém
mot can ho bi bo trong. Ngudi quan li nén dat gia thué moéi can ho 1a bao nhiéu dé€ doanh thu
12 16n nhat (don vi triéu dong)?

o LOi gidi.

Anh Nam c6 mot manh dat rong va mudn danh ra mot khu dat hinh chit nhat c6 dién tich 200
m? dé trong vai loai cay moi. Anh du kién rao quanh ba canh ctia khu dat hinh chi nhat nay
bf?mg ludi thép, canh con lai (chiéu dai) sé tan dung btic tudng c6 san. Do diéu kién dia li, chiéu
rong khu dat khong vugt qua 15 m, héi chiéu rong ctia khu dat nay bang bao nhiéu dé tong
chiéu dai luéi thép can dung la ngan nhét (nghia 1a chi phi rao ludi thép thap nhat)?

o L& gidi.
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Gia st chi phi tién xang C (dong) phu thudc tbc  C(v)
do6 trung binh v (km/h) theo cong thuc: C(v) = 500
16000 5 e 1o .x
— + 7 (0 < v < 120). bBé biéu dién truc ;gg
quan sy thay doi ctia C(v) theo v, ngudi ta da vé 650
d6 thi ham s6 C(v) nhu hinh bén. Tai xé xe tailaixe %%
29 A~ Fa 4 s . n Ay s A g A 550
vdi toc do trung binh 1a bao nhiéu dé tiet kiém tiéen 599 - __
xang nhat? 450 1 _ N oo ____.
4001-=-------- e
350 |
300 :
250 !
200 !
150 I
100 :
50 E
O 10 20 30 4

050 60 70 80 90 100110120 v

o LS gidi.

Mot nguoi nong dan co6 15000 000 dSng dé lam mot hang rao hinh chit E doc theo mot con song
bao quanh hai khu dat trong rau c6 dang hai hinh chi nhat bang nhau (hinh bén duéi). Déi véi
mat hang rao song song v6i bo song thi chi phi nguyén vat liéu 1a 60 000 dong/mét, con ddi véi
ba mat hang rao song song voi nhau thi chi phi nguyén vat liéu la 50000 dong/mét, mat giap
véi bo song khong phai rao. Tim dién tich 16n nhét cta hai khu dat thu dugc sau khi lam hang
rao.

| |
‘ ‘\\\‘

I 1L
ST

o LS gidi.

Mot cong ty kinh doanh bt dong san c6 20 can ho cho thué. Biét rang néu cho thué mdi can
ho vdi gia 2 triéu dong/1 thang thi tat ca cac cdn ho déu c6 ngudi thué. Nhung ctt mbi lan ting
gia cho thué méi can ho thém 200 nghin dong/1 thang thi c6 thém mot can ho bi bd tréng. Hoi
cong ty nén cho thué méi can ho bao nhiéu tién mot thang (don vi: triéu dong) dé téng sb tién
thu dugc la 16n nhat?
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o’ LOi gidii.
< X B A 2 P . 80 - Q , < A 2
Ham cau caa moét san pham c6 dang P = i 0 < Q < 80, trong d6 Q la so lugng san
pham va P 1a gia ban ctia mdi sdn pham. Doanh thu t6i da bang bao nhiéu?

o L& gidi.

Tim chiéu dai bé nhat (m) ctia cdi thang dé né c6 thé tya vao tuong va mat dat, ngang qua cot
dd cao 4 m, song song va cach tuong 0,5 m ké tir goc ctia cot d6 nhu hinh vé. (lam tron két qud
dén chir s6 thip phan thir 2).

Mot chti trang trai nu6i gia cdm mudn rao thanh 2 chudng hinh chi nhat sat nhau va sat mot

con song, mot chudng nuodi ga va mot chudng nudi vit. Biet rang da c6 san 240 m hang rao va

canh bo song thi khong phai rao. Hoi dién tich 16n nhat ¢6 thé bao quanh chuong la bao nhiéu
25

m-?

Séng

o L& gidi.
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Gia st ban 1a chti cia mot xudng co khi vira nhan duge mot don dat hang 1a thiét ké mot bon
chita nude hinh tru c6 nap véi dung tich 20 lit. D€ ton it nguyén vat liéu nhat thi chiéu cao bon
nudc luc d6 bang bao nhiéu m? (Lam tron ket qua den chit so thdp phan thit 2).

Cong ty my pham chuan bi cho ra mot mau san phadm dudng da mdi mang tén Ngoc Trai véi
thiét ké 1a mot khoi cau nhu vién ngoc trai khong 16, bén trong la mot khéi try nam trong nira
khdi cau dé dung kem dudng da nhu hinh vé.

Theo dit kién, nha san xuat du dinh thiét ké khdi cau c6 ban kinh 1a R = 3v/3 cm. Tim thé tich
cm? 16n nhét cta khéi tru dung kem sao cho thé tich thuc ghi trén bia hop 1a 16n nhat.

o LOi gidi.
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Mot con ca hoi boi ngugc dong nude dé vugt mot khoang cach 1a 300 km. Van toc dong nudc la
6 (km/h). Néu van toc boi ctia ca khi nuéc ding yén 1a v (km/h) thi ndng luong tiéu hao ctia ca
trong t gid dugc cho béi cong thirc E(v) = cv’t (trong d6 c 1a hang s6 duong, E dugc tinh bang
don vi Jun). C4 ba ngugc dong quang dudng 300 km trén trong khoang thoi gian # v6i van toc
bang bao nhiéu (km/h) dé nang lugng tiéu hao 1a thap nhat?

o L& gidi.

Thé tich V ctia 1kg nuéc & nhiét do t (t nam gitra 0°C va 30°C ) dugc cho bdi cong thitc V =
999,87 — 0,06426t 4 0,0085043t — 0,0000679¢° (m?).
O nhiét d6 bao nhiéu d6 C thi nude c6 khoi lugng riéng 16n nhat?

o L3 gidi.

Hai con tau A va B dang & cing mot vi tuyén va cach nhau 5 hai li. Ca hai tau dong thdi cing
khéi hanh. Tau A chay vé hudng Nam v6i 6 hai 1i/gio, con tau B chay vé vi tri hién tai cta tau
A v6i van toc 7 hai li/ gio. Hoi khoang cach ngan nhat gitra hai tau 1a bao nhiéu hai 1i? (Lam tron
két qua dén chit so thdp phin thit hai).

(—

1 B
d

Af

o L& gidi.

Mot cong ty danh gia rang sé ban dugc N 16 hang néu chi hét s6 tién la x (triéu dong) vao viéc
quang cao. Biét rang N va x lién hé v6i nhau bang biéu thirc N (x) —x?+30x+6,0 < x < 30.
Hay tim s6 16 hang 16n nhat ma cong ty c6 thé ban sau dot quang cao?
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o LOi gidi.

Cong ty truyén hinh cap Vista hién c6 100 000 thué bao. Méi thué bao dang tra cudec thué bao
40$/thang. Mot cudc khao sat cho thdy ctt méi lan giam 0,25$ cudc thué bao thi cong ty sé c6
thém 1000 thué bao. Dé doanh thu dugc tbi da, cong ty can xac dinh mic cude thué bao méi
thang la bao nhiéu?

o LS gidi.

Mot bai bao trong tap chi xa hoi hoc phat biéu rang néu mot chuong trinh cham séc sic khoe
dac biét cho nguoi gia dugc khdi xudng, thi t nam sau khi né dugc khoi dong, n ngan nguoi
gia c6 thé truc tiep nhan duoc cac phuc lgi, trong d6 n = 3 61> +32t, (0 < t < 12). Vdi gia

tri nao ctia ¢ thi s6 nguoi nhan phtic 1¢i toi da 1a bao nhiéu?

o LS gidi.

Mot cong ty mudn xay mot dudng éng dan tir mot diém A B
trén bo bién dén mot diém B trén mot hon dao. Gia dé xay
duong 6ng trén by 1a 50 000 USD méi km va 130000 USD
dé xdy moi km dudi nude. Goi C la diém trén bo bién sao
cho BC vudng goc véi bd bién, BC = 6 km, AC = 9 km. 6 km
Goi M 1a vi tri trén doan AC sao cho khi lam 6ng dan theo
duong gap khiic AMB thi chi phi it nhat. Héi chi phi thap o~
nhat dé hoan thanh viéc xay dung duong ong dan la bao

nhiéu? A M xkm C

o LS gidi.
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=

Mot birc tudng cao 2 m ndm song song vé6i toa nha va cach Toa nha
tdoa nha 2 m. Nguoi ta mudn ché tao mot chiéc thang CD SR
bac tir mat dat bén ngoai bic tudng, gac qua buc tudong va AR
cham vao toa nha (xem hinh vé). Hoi chiéu dai tbi thiéu ‘ ‘
cia thang bang bao nhiéu mét? (Két qua lam tron dén pl
hang phan mudi). SR

o L& gidi.

Mot chat diém chuyén dong c6 phuong trinh chuyén dong la s = —t3 + 6% + 17, véi t (s) la
khoang thoi gian tinh tir ldc vat bat dau chuyén dong va s (m) la quang duong vat di dugc
trong khoang thdi gian d6. Trong khoang thoi gian 8 gidy dau tién, van toc v (m/s) ctia chét
diém dat gia tri 16n nhat bang?

o L& gidi.

Mot cong ty mudn lam mot dudng 6ng dan dau tir mot B
kho A & trén bd bién dén mot vi tri B trén mot hon dao.
Hon dao cach bobién 6 km. Goi C 1a diém trén bd sao cho
BC vudng gbc voi bo bién. Khodng cach tir A dén C 1a 9
km. Nguoi ta can xac dinh mot vi tri D trén AC dé lép
ong dan theo duong gap khic ADB. Tinh khoang cach
AD dé s6 tién chi phi thap nhat, biét rang gia dé lap dat o1
moi km duong ong trén bo la 100000000 dong va dudi

nudc 1a 260 000 000 dong. A D mlsa €

6 km

o L& gidi.
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Nguoi ta muédn xay mot chiéc bé chira nude c6 hinh dang la mot khoi hop chir nhat khong nép
6 thé tich béng 532 m3. Biét day ho 1a mot hinh chit nhat c6 chiéu dai gfap doi chiéu rong va
gia thué thg xay 1a 100 000 dong/m?. Tim kich thudc ctia ho dé chi phi thué nhan cong it nhat.
Khi d6 chi phi thué nhan céng 1a bao nhiéu triéu dong?

o LS gidi.

Do gidm huyét ap ctia mo6t bénh nhan dugc cho béi cong thire G(x) = 0,035x2(15 — x), trong
dé6 x 1a lieu lugng thudc dugc tiém cho bénh nhan (x duogc tinh bc:?mg miligam). Tinh liéu luong
thubc can tiém (don vi miligam) cho bénh nhan dé huyét 4p gidm nhiéu nhat.

o LS gidi.

Nguoi ta can xay mot bé chita nudc san xuat dang khoi hop chir nhat khong nép c6 thé tich
bang 200 m>. Day bé la hinh chit nhat c6 chiéu dai gap déi chiéu rong. Chi phi dé xay bé la 300
nghin dong/m? (chi phi dugc tinh theo dién tich xay dung, bao gom dién tich day va dién tich
xung quanh, khong tinh chiéu day ctia ddy va thanh bé). Hay xac dinh chi phi thap nhat dé xay
bé (don vi triéu déng, lam tron két qua dén hang don vi).

o LS gidi.

Tinh dién tich 16n nhat Spyax ctia mot hinh chit nhat noi tiép trong nita dudng tron ban kinh
R = 6cm néu mot canh cda hinh chit nhat nam doc theo dudng kinh cta hinh tron ma hinh
chit nhat d6 noi tiép.
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o L& gidi.

Mot sgi day kim loai dai 60 cm dugc cat thanh hai doan. Poan day thit nhat uén thanh hinh

vuong canh a, doan day thit hai u6én thanh duong tron dudng kinh r. D€ tong dién tich cta
2 A N 4?7 A a v

hinh vuong va hinh tron la nho nhat thi ti so " bang?

o L& gidi.

Ong A st dung hét 5m? kinh dé lam bé c4 bang kinh c6 dang hinh hop chit nhat khong nap,
chiéu dai gap doi chiéu rong (cac mbi ghép c6 kich thudc khong dang ké). BE ca c6 dung tich
16n nhat bang bao nhiéu (két qua lam tron dén hang phan tram)?

o L& gidi.

Dot ndp ho so du thi tot nghiép THPT qudc gia thuong kéo dai 1 thang (30 ngay). Nha truong
nhén thay s lugng hd so ma hoc sinh nop tinh theo ngay thi t duogc cho cong thic S(t) =
1 3

%ﬁ - Et2 + 36t — 270 (hd s0) véi 1 < t < 30. Héi trong 30 ngay d6 thi ngay thit may c6 sb

lugng hod so ndp nhiéu nhat?

o L& gidi.

Mot vién da dugc ném 1én tir goe toa do O trong mat phang Oxy ( Ox ndm ngang) chuyén dong
theo duong (quy dao) cé phuong trinh y = — (1 + mz) x2 + mx. Tim gia tri caa tham sb thuc,
duong m dé vién da roi xubng tai diém cach O xa nhat.

o L& gidi.
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Dé chan duong hanh lang hinh chi L, ngusi ta dung mot que sao thang dai dat kin nhiing
diém cham vdi hanh lang (nhu hinh vé). Biét 2 = 24 va b = 3, hdi cai sao thda man diéu kién
trén c6 chiéu dai t6i thiéu 1a bao nhiéu? (lam tron két qua dén hang phan mui)

sao

o LOi gidi.

Mot cong ty san xuat dung cu thé thao nhan dugc mot don dat hang san xuat 8000 qua bong
tennis. Cong ty nay sd hiru mot s6 may moc, mdi mdy c6 thé san xuat 30 qua béng trong mot
gio. Chi phi thiét lap cac may nay 1a 200 nghin dong cho mébi may. Khi dugc thiét lap, hoat dong
san xuat sé hoan toan dién ra ty dong dudi sy giam sat. SO tién phai trd cho ngudi giam sat 1a
192 nghin dong mot gid. S6 may moc cong ty nén sit dung 1a bao nhiéu dé chi phi hoat dong la
thap nhat?

o LOi gidi.

Trong luc P 1a luc hfap dan do Trai Dat tac dung lén moét vat duoc tinh boi
cong thic B = mg, trong d6 m 1a khéi lugng ctia vét (don vi: kg), § 1a vects
gia toc rai tu do, c6 hudng di xudng va c6 do 16n g = 9,8 m/s?. Xac dinh do
16n ctia trong luc (don vi: N) tdc dung 1én qua bong c6 khéi lugng 450 gam.

|
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Chuong 1. UNG DUNG DAO HAM DE KHAO SAT VA VE DO THI HAM SO 188

o L& gidi.

Trong dién truong déu, lyc tinh dién T (don Vi N) tac dung lén dién tich diém c6 dién tich

g (don vi: C) dugc tinh theo cong thirc F = q- E, trong do Ela cuong do dién truong (don
V1 N/C). Do 16n ctia lyc tinh dién tac dung lén dién tich diém khi g = 10~ °C va do 16n dién
truong E = 2 - 10° N/C c6 dang a - 10~*N. Khi d6 gia tri cta a la

q .
Y Y Y Y Y Y Y Y E
iz
| |
of' LOi gidi

Mot chat diém A nam tren mat phang nam ngang («), chiu tac B
dong bdi ba luc F1, Fg, F3 Cac luc F1, Fz co gia nam trong («) va
(Fl, Fz) = 135°, con luc F 6 gia vuong gbc vdi («) va huong
lén trén. Xac dinh tong hop luc caa cac lyc trén, biét rang do

16n ctia ba luc d6 lan lugt 1a 20 N, 15 N va 10 N. (Két qua lam =
tron dén hang phan chuc). u 2
135°
F
o LOi gidi.

LE QUANG XE- 0967 003 131




189 5. UNG DUNG DAO HAM VA KHAO SAT HAM SO BE GIAT QUVET MOT SO BAI TOAN THUC TIEN

Mot luc tinh dién T tac dong lén dién tich diém M trong  + + + + + + + + + + + + +
dién truong déu lam cho M dich chuyén theo duong gap M i
khiic MNP (Hinh). Biét ¢ = 2 - 10712, vecto dién truong
c6dolon E = 1,8-10° N/Cvad = MH = 5 mm. Biét
cong sinh bdi lyc tinh dién F bang a - 1077 J. Tinh a.
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