Dang 3. Ung dung tich phan dé tinh dién tich, thé tich ctia ham 4n, ham hop

Cau 1.

Cho ham so f(x)=2x" +ax’ +bx+c vdi a,b,c 1a cac s6 thyc. Bict ham so

g(x)=f(x)+ f'(x)+f"(x) c6 hai gié tri cuc tri 1a —6 va 10. Dién tich hinh phang gi6i han béi céc

duong y =

Cau 2.

2f(x)-8 .
L va y=2 bang
g(x)+8
A. 2In3. B. 4In3. C.3In2. D. In2.
Loi gidi
Chon B

Ta co g(x):f(x)+f'(x)+f"(x):2x3+(6+a)x2+(b+2a+12)x+2a+b+c.
Suyra: g'(x)=6x"+2(6+a)x+b+2a+12.

Xét phuong trinh

P8 g () =2/ (x)-24

g(x)+8

<:>12x2+2(2a+6)x+4a+2b+24:0<:>Zgr(x):()@{x:xl

X=X,
Ta c6 dién tich bang

H2S ()-8 )
S_le O Z‘dx—

Xy
X

(G|

= 2In[g(x,) +8|~In|g (x;) +8] = 2[In9| = 4In3.

Cho ham so f(x) =x*+ax’ +bx* +cx+d voi a,b,c,d 1a cac so thuc. Biét ham so

g(x)=f"(x)+f"(x)+ f"(x) c6 hai gid tri cuc tri 1a —1 va 6. Dién tich hinh phang gi6i han boi cac

duong y =

44 -2 f"(x .
A va y=-2 bang
g(x)+2
A. In3. B. 4In3. C. 6In2. D. 3In2.
Loi gidi
Chon C

Taco g(x)=f"(x)+f"(x)+ /" (x).
Suy ra: g'(x)= f"(x)+ /" (x)+24.
Xét phuong trinh

44-2f"(x)

g(x)+2 =2 2g(x)=2/"(x)+48=0
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Cau 3.

<::>2g'(x):0<:>{x:)Cl

X=X,

Ta c6 dién tich bang

§= I

:2‘ln‘g(x2)+2‘—ln‘g(xl)+2H =2[Ing[=61In2.

44— 2f

2ldx =

T(Zg(x)g—(i{;(;c) +48jdx‘ _

X

[ eyfof e

X

Cho ham s6 f'(x)=ax’ +bx+c v6i a,b,c 1a cac s6 thuc. Biét ham s6

g(x)=x"+ f(x)+f'(x)+f"(x) c6 dd thi nhu hinh v& bén dusi.

Ay

X
s
e
. x)+x =3x" +1 .
Dién tich hinh phang gidi han béi cac duong y = /1 ) va y=1 bang
g (x) +1

A. In3. B. ln2 C. lnﬁ. ln2

5 27 11

Loi giai
Chon D
Taco g(x)=x"+f(x)+ f'(x)+ /" (x).
Suy ra: g'(x) =3y’ + f(x)+ f"(x) =3y’ +(g(x)—f(x)—x3) = g(x)—f()c)—x3 +3x°.
Xét phuong trinh

f(x)+x3—3x2+1
g(x)+1

=1c>g(x)=f(x)+x3—3x2

<:>g(x)—f(x)—x3+3x2:O<:>g'(x)20<:>|:x=x1

X=x,
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f(x)+x3—3x2+1
g(x)+l

Ta c6 dién tich hinh phang giéi han boi cac duong y = vay=11a

+x —3x +1

s = I
o

‘g(x2)+1‘—ln‘g(xl)+lﬂ

Dua vao d6 thi ham s6 y=g(x) tacd g(x)=1 va g(x2)=—%.
Do d6 ta ¢6: S =|In[l+1|—In ~ 2 =m2L
27 11

Chud4. (Ma 104 -2021Lan 1) Chohamsé f (x)=x* +ax® + bx + ¢ V6i @,b,¢ 1a céc sb thyc. Biét ham
s6 g(x)=f(x)+f'(x)+ f"(x) 6 hai gi4 trj cyc tri ]a —5 va 2 . Dién tich hinh phing gi6i han béi dudng
/(%)

y= 2()+6 va y=I bang
A. In3. B.3n2. C. Inl0. D.In7.
Loi gidi
Chon B
Taco f"(x)=6.

Khido g'(x)= f'(x)+ /" (x)+ f"(x)= f'(x)+ f"(x)+6.

Gia st x,,x, (x, < x,) la hai diém cyc tri cia hAm s6 g (x).

x——+00

Vi lim g(x): +00 va -5 va 2 la hai gié tri cuc tri cia ham ) g (x) nén {

Phuong trinh hoanh d6 giao diém cia y = /(x) va y=lla:
g (x) +6

=1 @g(x)+6:f<x) & f(x)+f’(x)+f"(x)+6=f(x)

@f/(x)+f”(x)+6:0<:>lx_xl .

X=X,

Khi d6 dién tich hinh phang can tim 1a:

N AC)
S_{‘g(x)+6_

dx: X f/(x>+f//<x>+6dx
g(x)+6
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X2

_ fgi’c_gikdx‘ ~ lin|g(x,)+6 ~ In[g(x,) + 6] =In8 =3In2.

1n|g<x>—|—6 "

R

Cau5. (M 102-2021Lan 1) Cho hamsé f(x)=x’+ax’ +bx+c véi a, b, c la cac sb thuc. Biét
ham s6 g(x)=f(x)+f'(x)+ f"(x) c6 hai gia tri cuc tri 1a —4 va 2. Dién tich hinh phing gi6i han bdi céc
/()
g(x)+6

A. 2In2. B. In6. C.3In2. D. In2.

duong y = va y=1 bing
Loi giai
Chon A

Ta co: f(x)=x3+ax2+bx+c:>f’(x)=3x2+2ax+b; f"(x)=6x+2a va f"(x)=6.

Phuong trinh hoanh d6 giao diém cia cac duong y = ( )+ p va y=1 la:
X
/()
-1 - 6
g(x)+6 <:>f(x) g(x)+

=% +ax2+bx+c:(x3+ax2 erx+c)+(3x2 +2ax+b)+(6x+2a)+6

& 3% +(2a+6)x+2a+b+6=0(*).
Goi 2 nghiém cua phuong trinh (*) 1a x, va x,.
Nhén xét: g(x)=f(x)+ f'(x)+ /" (x)

:>g'(X)Zf’(X)-i-f”(X)-i—fm(X)
& g'(x)=(3%" +2ax+b)+(6x+2a)+6=3x" +(2a+6)x+2a+b+6.

N X=X,
:g(x)—Ocszz
L)
ién tich hinh phang gidi han bdi cac duong y = vay=1I1a

(x)+6

s=|| AC/NY P ff(x)_g(x)_6dx [l () dx| = |Ing (x)+6]

5 g(x)+6 5 ( )+6 xlg(x)+6 N
=‘1ng(x2)+6‘—ln‘g(xl)+6u=1n8—ln2=2ln2.
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Chu 6. (M4 101-2021-Lén 1) Cho ham s f(x)=x’+ax’ +bx+c v6i a,b,c 14 céc sb thuc. Biét ham so
g(x)=f(x)+ f'(x)+f"(x) c6 hai gié tri cuc tri 1a -3 va 6 . Dién tich hinh phang gi¢i han béi cdc duong
/(%)
g(x) +6

A. 2In3. B. In3. C. In18. D. 2In2.

y= va y=1 bang

Loi giai
Chon D
Ta co g(x):f(x)+f'(x)+f"(x):x3+(3+a)x2+(b+2a+6)x+2a+b+c.
Suyra: g'(x)=3x*+2(3+a)x+b+2a+6.
Xét phuong trinh

X=X

:1c>g(x):f(x)—6<:>3x2+2(a+3)x+2a+b+6=0c>g'(x)zO@[

X=x,
Ta c6 dién tich bang

f( g{x()x-26_lex‘ B

X

S =

X —
x

T(f(xg)(—jixgm]dx j( g'(x) jdx‘:‘ln‘g(x)+6

in|g(x,)+6|~In|g(x)+6] =[In4|=2In2.

Cau7. (M 103-2021-Lan 1) Chohamsé f(x)=x"+ax’ +bx+c v6i a,b,c 1a cac sb thyc. Biét ham
s0 g(x)=f(x)+ f'(x)+f"(x) c6 hai gié tri cuc tri 14 =5 va 3. Dién tich hinh phang gi6i han béi dudng
f(x)
g(x)+6
A. 2In3. B. In2. C. Inl5. D. 3In2.

y= va y=1 bang
Loi giai
Chon A

Taco g(x)=f(x)+f"(x)+/"(x)=x"+(3+a)x> +(b+2a+6)x+2a+b+c.

Suyra: g'(x)=3x"+2(3+a)x+b+2a+6.

Xét phuong trinh
f(x) :l<:>g(x):f(x)—6c>3x2+2(a+3)x+2a+b+6:0<:>g'(x):O<:> A
g(x)+6 X=X

Ta c6 dién tich bang
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:‘ln‘g(x)+6

X2
X

e e

=[in|g(x,)+6|~In|g (%) +6] =[In9|=21n3

X

Cau 8. (M3 101-2021-Lén 2) Cho hai ham sé f(x) = ax® +bx’ +ex” +2x va g(x) = mx’ + nx> —x ; véi
a,b,c,m,neR.Biétham sd y = f(x)—g(x) cb 3 diém cuc tri 1a — 1, 2, 3. Dién tich hinh phang gi6i han
boi hai dudng y = f'(x)va y = g'(x)bang

Al B. 2. c. p. .
6 3 3 - 12
Loi giai
Chon D

Xét ham sd h(x)zf(x)—g(x):ax4+(b—m)x3+(c—n)x2+3x
:>h'(x):4ax3+3(b—m)x2+2(c—n)x+3 (1)

Vi ham sb h(x) c¢6 3 diém cuc tri 1a — 1, 2, 3 nén phuong trinh h'(x) =0 c6 3 nghiém phan biét Ia
-1,2,3.

Suy ra A'(x) c6 dang h'(x)=A(x+1)(x-2)(x-3) (2).

T (l)tacc’) x:O:>h'(0):3.
Thé vio (2) = #'(0) = 4(1)(=2)(-3)=3 :>A=% :h’(x)z%(x+l)(x—2)(x—3).

Dién tich hinh phang gi¢i han boi f "(x) va g'(x) 1a

=170 e [ e =3 D=2 =3T3

Chu9. (M4 120-2021-Lén 2) Cho hai ham s6 f(x)=ax* +bx’ +cx” +2x va g(x)=mx’ +nx* —2x, véi
a b ¢ m neR Biéthamsb y =f(x)—g(x) coba diém cuc tri 1a —1, 2 va 3. Dién tich hinh phing

gi6i han boi hai duong y = f'(x) va y=g'(x) bang

A.E. B.7—1. C.ﬁ. D.ﬂ.
3 - 9 9 6
Loi giai
Chon B

f(x)—g(x):a)c4+(b—m)x3 +(c—m)x2+4x
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Ta co: 4:4a.1.(—2).(—3)<:>a:é
) x=-1
<:>f'(X)—g'(x):§(x+1)(x—2)(x—3)=0<:> x=2
x=3

s=| %(x+l)(x—2)(x—3)dx=%1.

-1

Céau 10. (Ma 111-2021-Lan 2) Cho hai ham s f(x) =ax* +bx’ +ex’ +x va g(x) =mx’ +nx’ —2x, V6i
a,b,c,m,n € R. Biét ham s y = f(x)-g(x) coba diém cyc tri 1a —1, 2 va 3. Dién tich hinh phang gi6i
han béi hai duong y = f"(x) va y=g'(x) bing

Al B. 0 c. 2. p. L.
6 3 3 - 12
Loi gidi
Chon D

Vihamsd y = f(x)-g(x) c6 badiém cuc tri 1la —1, 2 va 3 nén phuong trinh

y'= f'(x)—g'(x)=0 co ba nghiém phén biét —1, 2 va 3.
Ta cod y:f(x)—g(x):ax4+(b—m)x3+(c—n)x2+3x.

Suy ra ' :f'(x)—g'(x):4ax3 +3(b—m)x2 +2(c—n)x+3=k(x+1)(x-2)(x-3).

Ma »(0)= (0)— g'(0)=3 nén suy ra k(0+1)(0—2)(0—3)=3<:>k=%.

Khi d6 f’(x)—g'(x):%(x+l)(x—2)(x—3).
Dién tich hinh phang gi6i han béi hai duong y = f'(x) va y=g'(x) 1a

71

s:i\f'(x)_g'(x)\dx:i %(x+l)(x—2)(x—3) di=t.

Cau 11. (Ma 102-2021-Lan 2) Cho ham s6 f(x) =ax* +bx’ +cx” +3x va g(x) =mx’ +mx’ —x v6i
a,b,c,m,n € R . Biét ham s6 y= f(x) —g(x) ¢ ba diém cuc tri 1a —1;2;3. Dién tich hinh phéng giéi han

boi duong y = f'(x) va y=g'(x)bang

A2 B. L. c. p. &
3 =9 6 9
Loi giai
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Chon B
Ta co: f'(x)=4ax’ +3bx* +2cx+3;g' (x) =3mx’ + 2nx -1
Khi d6: f'(x)—g'(x)=4ax’ +(3b—3m)x* +(2c—2n)x+4

Do ham s y = f(x)—g(x) c6 ba diém cyc tri 1a —1;2;3 néntasuyra a # 0 va

f'(x)-g'(x)=4a(x+1)(x-2)(x-3)
Taco: f'(0)-g'(0)=24a=4=a :%. Suy ra f'(x)—g'(x)zg(x+1)(x—2)(x—3)
Vay dién tich hinh phing gi¢i han béi duong y = f’(x) va y=g'(x) bang

S:.[%(x+1)(x—2)(x—3) dng.

-1

Céiu 12. (THPT Tran Qudc Tuén - 2018) Tinh dién tich S cta mién hinh phfmg gi61 han boi db thi caa
ham sé f (x) = ax’ +bx* +c, cac dudng thang x =1, x =2 va truc hoanh (mién gach chéo) cho trong hinh

dudi day.

A.S:S—I. B.Szg. C.Szﬁ. D.S:E.
- 8 8 8

Loi giai
Hinh phang gidi han bai d6 thi cia ham sé f (x) =ax’ +bx* +c, cac dudng thang x=—1, x=2

va truc hoanh duogc chia thanh hai phén:

"I Mién D, 1a hinh chit nhat c6 hai kich thuéc lan lugt 1a 1 va 3 = S, =3.

f(x)zax3 +bx’ +c
71 Mién D, gom: < y=1
x=-Lx=2

D& thdy (C) di qua 3 diém 4(-11), B(0;3), C(2;1) nén d6 thi (C) c6 phuong trinh

f()c):%x3 —§x2+3.

2
=S, Zj(lx3—§x2+3—l)dx:2.
2 2 8
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) , 5 1
Vay dién tich hinh phang cantim1a § =S8, + S, = % .

Cau 13. (M4 102 2018) Cho hai ham s f(x)=ax’ +bx* +cx—2 va g(x)=dx’ +ex+2 (a, b, ¢, d,
e € R). Biét rang d6 thi ciia ham sé y = f(x) va y= g(x) cit nhau tai ba diém c6 hoanh d 1an luot 1a —2

; —1; 1 (tham khao hinh vé).
YA

A B. c B D.2
12 6 2
Loi giai
Chon B

Phuong trinh hoanh d6 giao diém cua d6 thi f (x) va g (x) la
ax’ +bx’ +ex—2=dx’ +3x+2 < a’ +(b-d)x’ +(c—e)x—4=0. (*)

Do d6 thi cua hai ham s cét nhau tai ba diém suy ra phwong trinh (*) co ba nghiém x=-2;
x=-1; x=1. Ta duoc
ax’ +(b—af)x2 +(c—e)x—4:k(x+2)(x+l)(x—1).
Khidd 4=-2k=k=2.
A qia s X 2 s 37
Vay dién tich hinh phang can tim 1a j ‘2(x +2)(x+1)(x- 1)‘dx =5
)
Céu 14. (M3 101 2018) Cho hai ham s f(x)=ax’ +bx* +cx—% va g(x)=dx’ +ex+1 (a,b,c,d,ecR)

. Biét rang @6 thi ham s6 y = f(x) va y= g(x) cit nhau tai 3 diém c6 hoanh d6 1an luot 1a —3; —1; 1
(tham khao hinh v&). Hinh phang gi6i han boi 2 d6 thi di cho c6 dién tich bang
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g [
'\-.
Y

A. 5 B. 2 C.8 D. 4
2
Loi giai
Chon D
Cach 1:

. 3
Xét phuong trinh ax3+bx2+cx—%:dx2+ex+l Uax*+ (b- d)x*+ (c- e)x- ==0c63

—27a+9(b—a’)—3(c—e)—%:0 b—dz%

nghiém lan luot 13 —3; —1; 1 nén suy ra —a+(b—d)—(c—e)—%:0 & a:%
a+(b—d)+(c—e)—§:0 c—e=_—1
2 2

A 1 3 1 3
Vay f(x)—g(x)zzx +2x2 _EX_E

Hinh phéng gi6i han boi 2 d6 thi da cho c6 dién tich bang

S = I dx+j f(x))dx
1
<:>S=I(—x3+§x2—lx—ijdx—1(lx3 3xz—lx—ija’x:2+2=4.
2 2 2 2 s\2 2 2 2
Cach 2:

Ta co: f(x)—g(x)za(x+3)(x+l)(x—1).

Suy ra a(x+3)(x+1)(x—l):ax3+(b—d)x2+(c—d)x—%
1A A 3 1

Xét hé so tu do suy ra: —3a:—5:>a=5.

Do d: f(x)—g(x)2%(x+3)(x+1)(x—1).
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Dién tich bang: S=_Ji[f(x)—g(x)]dxvt_j.][g(x)—f(x)]dx

@S:%f(x+3)(x+l)(x—l)dx—% [(x+3) (x+1)(r—1)dx =4,

-3 -1

Céu 15. (M3 103 2018) Cho hai ham s6 f(x)=ax’+bx* +cx—1 va g(x)=dx’ +ex+% (a,b,c,d,ecR).

Biét rang d6 thi ciia ham sb y = f(x) va y = g(x) cét nhau tai ba diém c6 hoanh d¢ 1an lugt —3;—1;2 (tham
khéo hinh v¢).
YA

-3 —iKJ \/ 2 X

Hinh phang gi6i han boi hai d6 thi da cho c6 dién tich bang

A 253 p. 125 c. 2% b, 125
12 12 48 48
Loi giai
Chon C

Vi phuong trinh f(x)— g(x) =0 c6 3 nghiém -3;-1;2 nén f(x)-g(x)=a(x+3)(x-2)(x+1).

_253

2
So sanh hé s6 tu do ta duge —6a:—i :>a=l. Do d6 S = I l(x+3»)(x+1)(x—2) dx = )
2 4 M 48

Céu 16. (M3 104 2018) Cho hai ham s6 f(x) =ax’ +bx’ +cx+% va g(x) =dx’ +e —% ,

(a,b,c,d,e e R). Biét rang do thi cia ham sé y = f(x) va y = g(x) cit nhau tai ba diém c6 hoanh do lan

luot 1a —2; 1; 3 (tham khao hinh v&). Hinh phang gi6i han béi hai d6 thi da cho c6 dién tich bang
YA

A 253 B, 125 253
48 24 24
Chon A

Ta c6 phuong trinh hoanh d6 giao diém la:
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ax’ +bx* +cx+%:dx2 +ex—%<:>ax3 +(b—d)x’ +(c—e)x+%=0.
bat h(x)=ax’ +(b-d)x’ +(c—e)x+%
Duya vao do thi ta c6 h(x)=ax’ +(b-d)x’ +(c—e)x+% c6 banghiém I x=-2; x=1;x=3.
V6 x=-2 tacd -8a+4(b-d)-2(c-¢)=-3, (1).
3

Voi x=1 taco a+(b—d)+(c—e):—5, (2)

Véi x=3 tacod 27a+9(b—d)+3(c—e):—%, (3).

3 1
—8a+4(b-d)-2(c—e)=—= =
a+4(b—d)-2(c—e) > |e=7
Tu (1),(2) va (3) taco a+(b—a’)+(c—e):—§ & b—d:—%.
27a+9(b—d)+3(c—e)=—% c_e=_%
Hay ta co
3 1 3
~ s 1, 0503 15 1, 5 3, 63 4 253
Sl 3 g g [l 3 e e
Cau 17. (Tinh Bic Ninh 2019) Cho ham s6 y = f(x) 1a ham s6 da thirc bac bdn va co db thi nhu hinh v&.
Yy
y = f(x)
I___1
—2 —I1 0O 1 T
-1

Hinh phéng gi6i han boi d6 thi hai ham s6 y = £(x); y = f(x) ¢ dién tich bang

A2 B. 2T c. p. 2
40 10 -5 5

Loi giai
Ham s6 da cho co dang f(x) =ax' +bx’ +cx’ +dx+e= f'(x) = 4ax’ +3bx* + 2cx +d .
Ttr gia thiét d6 thi ham sé da cho ta thay dd thi ham sb di qua cac diém (-2;0), (=L;1), (0;1),

(1;0) va c6 hai diém cyc tiéu 1a (1;0), (—2;0) nén ta c6 hé
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e = 1
f0) =1 e -1 |, - 1
f(=2) = 0 a+b+c+d = -1 4
f) = 04 16a-8b+4c-2d = -l<{b = %

fA(=2) = 0 |-32a+12b—dc+d = 0

-3
1y = 0 4a+3b+2c+d = 0 |¢ = -
d = -1

Do do f(x):%x“jL%x3 —%xz —x+1= f'(x)=x +%x2 —%x—l.

Xét phuong trinh hoanh d6 giao diém f(x) = f'(x).

x = =2

= -1

@lx4—lx3—2x2+—x+2=0<:> x .
4 2 x = 1

x = 4

4
Dién tich hinh phang gidi han bai d6 thi hai ham s6 y = f(x);y = f'(x)1a § = j | £ (x) = f(x)|dx
-2

Vi biéu thie f(x)— f'(x) = %x“ —%f —%xz +%x +2 khoéng d6i dau trén cac khoang (-2;—1),

(-1;1), (1;4) nén ta co

s=|J lre-rilas

o[ Lren £ o]

+“14[f(x)_fv(x)]dx :%(dvdt).

Cau 18. Hinh phang (H) dwoc giéi han bai d6 thi cta hai ham sé da thirc bac bon y = f(x) va y=g(x).
Biét réng dd thi cau hai ham sb nay cit nhau tai ding ba diém phan bi¢t c6 hoanh do lan luot 1a -3;-1; 2.

Dién tich cua hinh phang (H) ( phan gach soc trén hinh v& bén ) gan nhét véi két qua nao dudi day?

‘\.., o] f
D
N /]
)
A. 311 B. 2,45 C. 3,21 D. 2,95
Loi gidi

f(x)-g(x)=a(x+3)(x+1)(x-2) :(czx+3a)(x2 —x—2) =ax’ —ax’ —2ax +3ax’ —3ax—6a

=ax’ +2ax*> - Sax —6a

£(0)~ g(0)=—6a, quan sét hinh v& ta co f(O)—g(O):—§+%:E
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9 3o 7 f
Nén _6a=E:>a=2_O S::Uf(x)—g(x)‘dx:i

;—3(x+3)(x+l)(x—2) dx:%:&l&s

Cau19. (Chuyén Nguyén Trii Hii Dwong 2019) Hinh phing (H) duoc gi6i han boi do thi (C) cua

ham da thirc bac ba va parabol (P) c6 truc d6i xtng vudng goc véi truc hoanh. Phin té dam cua hinh v& co

dién tich bang
AT B. . Y D. >
- 12 12 12 12
Loi giai
Céach 1:

Goi ham sd bacbala y=ax’ +bx> +ex+d = y'=3ax’ + 2bx +c.

Do thi (C) di qua céc diém (1;0),(2;-2) va dat cuc tri tai x=0;x=2 nén ta c6 hé sau :

O=a+b+c+d a=1
2=8a+4b+2c+d b=-3
= .
O0=c c=0
0=12a+4b+c d=2

Suy ra ham sd bacbala y =x’ —3x> +2.
Goi ham bac haila y=mx* +nx+p. Do thi (P) di qua céc diém (1;()), (2;—2), (—1;—2) nén ta
cO hé sau :

O=m+n+p m=-1
2=4m+2n+p<in=1
—2=m-n+p p=0

Suy ra ham sé bac hai 1a y=—x"+x.

Phuong trinh hoanh d6 giao diém cua (C )Vé (P)lél :
x=-1

¥ -3xH2=-x"+xox 2x—x+2=0 | x=1
x=2
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Vay dién tich phin t6 dam 1a : S = ﬂ(ﬁ —2 —x+ 2)\ dx .
-1

S = j.(x3 —2x2—x+2)dx

8 5 37
=t —=—
3

- ==
12 12

j.(x3 —2x? —x+2)dx
1

Cach 2:

Vi d thi ham béc ba va do thi ham bac hai cit truc tung tai cac diém c6 tung do lan luot 1a

=2,y=0 nén ta xét hai ham sd 1a y=ax’ +bx* +cx+2, y=mx> +nx.
y y y y

* Vi d thi hai ham sb cit nhau tai cac diém c6 hoanh d6 1an luot 1a x =—1;x =1;x =2 nén ta c6

phuong trinh hoanh d6 giao diém:
ax’ +bx’ +ex+2=mx’ +nx < a(x+1)(x—1)(x—2)=0. Véi x=0 taduoc 2a=2—>a=1.

2
*Vdy dién tich phan t6 dam la: S = [|(x+1)(x—1)(x—2)|dx =f—7.
-1

Céu 20. Hinh phang (H) dugc gii han bai d6 thi (C) ctia ham sé da thirc bac ba va parabol (P) c¢6 truc ddi
xtng vudng goc véi truc hoanh. Phan té ddm nhu hinh v& c6 dién tich bang

7 B. L. c. 2 D. >
- 12 12 12 12
Loi giai
Chon A

+) Goi (C):y:ax3 +bx” +cx+d(a;t0)
Do (C ) cit truc Oy tai diém c6 tung d6 bang 2 nén d =2

(C) diqua3 diém A(—l;—2), B(l;O) va C(2;—2) nén ta dugc hé phuong trinh
—-a+b—-c=-4 a=1

a+b+c=-2 < {b=-3.Dodé (C):y=x-3x"+2

da+2b+c=-2 c=0

+) Goi (P):yzmx2+nx+r(m¢0)
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Cau 21.

m—-n+r=-2 m=-—1
Do (P) di qua 3 diém a(—l;—2), O(O;O) va C( ) nén ta duge <=0 < qr=0
dm+2n+r=-2 n=

. Do do (P):y=—x2+x

MTCT 37

VayS j ‘x -2x° x+2>d

(Chuyén KHTN -2018) Cho ham s6 y =ax* +bx* +¢ ¢6 d thi (C), biétring (C) di qua diém

A(-1,0), tiép tuyén d tai 4 cua (C) cat (C) tai hai diém c6 hoanh d6 1an luot 1a 0 va 2 va dién tich hinh

phang gi6i han boi d, do thi (C ) va hai duong thang x =0; x =2 c¢6 dién tich bang ?8 (phan t6 mau trong

hinh v&).

Dién tich hinh phang gi6i han béi (C) va hai dudng thang x=—1; x=0 c6 dién tich bang

A2 B. L. c. 2. D. L.
5 4 9 =5
Loi giai

Taco y'=4ax’ +2bx = d:y=(-4a-2b)(x+1).
Phuong trinh hoanh d¢ giao diém cua d va (C) 1a: (—4a—2b)(x+1)=ax* +bx* +c(1).
Phuong trinh (1) phai cho 2 nghiém1a x=0, x=2.
{—461 -2b=c
—12a-6b=16a+4b+c

@{—4a—2b—c:0(2)

28a+10b+c=0(3)
Mat khéc, dién tich phan t6 mau la ?=J 4a 2b x+1)—ax —bx —c}dx
0
o2 a(aa-)-2a-Sp-2e 120422 p 10024,
5 5 3 5 3 5
Giai h¢ 3 phuong trinh (2), (3) va (4) taduoc a=1, b=-3, c=2.
Khidé, (C):y=x"-3x"+2, d:y=2(x+1).

Dién tich cdn tim 1a § = j).[x4—3x2+2—2(x+1)]dx = j(x4—3x2—2x)dx=—
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Cau22. Chohamsd y=x’+ax’ +bx+c (a,b,ceR) co do thi (C) VA y=mx’ +nx+p (m,n,p eR) co
dd thi (P) nhu hinh v&. Tinh dién tich hinh phang gi¢i han bdi (C) va (P) c6 gié tri ndm trong khoang nao

sau day?

a

A. (0;1). B. (1;2). C. (2:3). D. (3;4).
Loi giai
Can ctr d6 thi ta thy
+Ham sb y=x +ax’ +bx+cdat cuc tri tai x =+1 nén ta co

{y’(l)zo @{2a+b+3=0 {a=o

& :
y'(-1)=0 (2a+b+3=0 [b=-3

+Ham s y =mx” +nx+ p dat cuc dai tai x=—1 va (P) cit (C) tai hai diém c6 hoanh do x = +1
nén ta co
—2m+n=0 n=-2
l+a+b+c=m+n+p < im=-1
—-l+a-b+c=m—-n+p p—c=1

Suyra §= qu(mx2 +nx+p—-x’ —ax’ —bx—x)dx: j(—x3 —x2+x+l)dx:§e(l;2)

-1 -1
Cau 23. (P& Tham Khio 2021) Cho ham s6 béc ba y = f(x) ¢6 d0 thi la duong cong trong hinh v& bén.

Biét ham so f (x) dat cyc tri tai hai diém x,,x, théaman x, =x,+2 va f(x,)+f(x,)=0.Goi S, va S, 1a

dién tich ctia hai hinh phang duoc gach trong hinh bén. Ti s6 % bang
2
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AW
=
o0 | W

Chon D

o0 | W

Goi f(x)=ax’+bx’ +cx+d,véi a>0 = f'(x)=3ax’ +2bx+c.

o
W | W

Theo gid thiét ta cd f'(x)=f"(x,)=0= f'(x)=3a(x—x)(x-x,)=3a(x—x)(x-x -2).

= 1/(x)=3a(x—x ) ~6a(x—x).

If Jdx=a(x- xl) —3a(x—x1)2+C.
Taco f(x)+/(x)=0= f(x)+/(x+2)=0 =C+8a—-12a+C=0=C=2a.

Do dé f(x)=a(x- xl) —3a(x—x1)2+2a=a[(x—xl)3—3(x—x1)2+2]

x+1 x+1

Suyra S, —'[f

X

x+1

= [ al (=) =3(r-x) +2Jd(x-x)

x:x1+1—\/§

f(x)=0:>a[(x—xl)3—3(x—x1)2+2}=0<:> x=x+1

x:xl+l+\/§

'[ [x xl)3—3(x—xl)2+2}dx
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X+l x+1
Mitkhic taco S, +5, = [ f(x)de=f(x) [ dv=f(x)=2a =5, =2a-5, =",

X X

vay L3
S, 5

Cau 24. (Chuyén Hoang Viin Thy - Hoa Binh - 2021) Cho hai ham s& f(x) = ax’ +bx* + cx —%va

g(x)=dx’ +ex+1 (a,b,c,d,ecR).Biétrang d6 thi ham s6 y = f(x) va y=g(x) cat nhau tai 3 diém c6

hoanh d6 1an lugt 14 —3; —1; 1 (tham khao hinh v&). Hinh phang gi6i han bai 2 d6 thi da cho c6 dién tich
bang

y.‘\

A. 5. B. D. 8.

N[O
lg)
N

Loi giai
Chon C

+ Phuong trinh hoanh d6 giao diém cua hai dd thi y = f (x) va y= g(x) la
3 2 1 2 3 2 3
ax” +bx +cx—5=dx +ex+1< ax +(b—d)x +(c—e)x——:O.(*)
* Do db thi ham s6 y= f(x) va y :g(x) cit nhau tai ba diém c6 hoanh do 1an lugt 1a =3 ;
—1; 1 nén phuong trinh (*) c6 ba nghiém x =-3; x =—1; x =1. Khi d6 ta c6 hé phuong trinh
3 3
27a+9(b=d)=3(c=¢)-3=0 |b=d =3

—a+(b—d)—(c—e)—%:O = a:l

a+(b—d)+(c—e)—%:0 c—ez_—1

Suyra f(x)-g(x) :%f +%x2 —%x—%.

* Vay hinh phang gi6i han bdi hai d6 thi ham sb da cho c6 dién tich la:

5= (7 ()= () ar+ [ (s() ()

-1 1
= lx3+§x2 —lx—3 dx—j lx3+§x2—lx—i dx
2 2 2 2
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=2+2=4.
Cau 25. Cho ham sd bacba f(x)=ax’+bx’ +cx+d va duong thing d : g(x)=mx+n c6 dd thi nhu hinh

vé. Goi S,,S,,S, 1an luot 1a dién tich clia cc phan gii han nhu hinh bén. Néu S, =4 thi ty s6 5 béng.
3

-

A S B. 1 C.2. p. L
2 2
Loi gidi:
Chon B

e Dya vao do thi nhu hinh v&, ta ¢6: f'(x)—g(x)=kx(x+2)(x-2).

g(x)=x+3

0
S, =8, = [ he(x+2)(x—2)dx =4k

-2

5,05, EOIHeCN)2_Brs)2_ o
2 2

Vi§ =4=S5,=4 =§5,=8-4=4.Vay %=1.

3
Cau 26. Cho hamsbbacba y= f(x) c6 dd thi la dudng cong & hinh bén dusi. Goi x,, x, 1an luot 1a hai
diém cyc trj théa man x, =x,+2 va f(x)-3/(x,)=0. Duong thdng song song véi truc Ox va qua diém
s R < A S 1N A 3R Ja L4 B A \ ’ > A S B A )
cuc tiéu cat do thi ham so tai diém thtr hai ¢6 hoanh d§ x, va x, = x,+1. Tinh ti 6 =~ (S, va S, lan lugt 1a

2

dién tich hai hinh phang dugc gach ¢ hinh bén dudi).
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5
0 |
/GCU T o €
A2l B.> c.2 D.>
8 8 8 5
Loi giai
Chon A

+) Goi f(x)=ax’+bx’+cx+d,véi a>0 = f'(x)=3ax’ +2bx+c.
+) Theo gia thiét ta co f'(x)=rf"(x)=0=f"(x)=3a(x—x)(x—x,)=3a(x—x ) (x—x,—2)
:>f’(x)=3a(x—x1)2—6a(x—x1).
.[f Jdx=a(x—x) —3a(x-x) +C.
+)Tac0 f(xl)—3f(x2):O:f(xl)—3f(x1+2):0
< C-3(8a-12a+C)=0=-2C+12a=0< C=6a.
Dodo f(x)=a(x-x) —3a(x—x) +6a.
+) S, 1a dién tich hinh chit nhat c6 canh bang 3 va va f(x2)=8a—12a+6a=2a
+) S, 1a dién tich hinh phang gi6i han béi cac duong x =x, =x, 1, x=x, = x, +2, y:f(xz):2a

va f(x)=a(x—x) —3a(x—x) +6a nénsuyra
x+2 x+2

S, = Il[f(x)—Za]dx: J.l[a(x—xl)3 —3a(x—x1)2 +4a}dx

x+2

= a(x—xl)4 —3a(x_xl)3+4ax :27_a.
4 3
x =1
S, 27
Vay =
s, 8

Ciu 27. (Chuyén Lé& Khiét - Quang Ngii - 2021) Cho ham s6 bac bén y = f(x) 6 d6 thi (C) nhu hinh

v& bén. Biet ham s0 y = f(x) dat cuc trj tai cac diém x,, x,, x, théaman x, =x, +2,

f(x )+f(x3)+§f(x2)= 0 va (C) nhan duong thing d : x = x, lam tryc d6i xtmg. Goi S, S,, S,, S,

1a dién tich ctia cAc mién hinh phang duoc danh dau nhu hinh bén.
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Cau 28.

. A S5 +S, A 2N £
Tis0 ——= gan két qua nao nhat?
+
1 2

A. 1.62. B. 1.64. C.1.68. D. 1.66.
Loi giai
Chon D
+ Két qua bai toan khong di khi ta tinh tién d6 thi ham s sang bén trai sao cho duong thing
d :x = x, tring véi truc tung, khi d6 do thi (C) 1a dd thi cua ham so tring phuong y = g(x) c6 ba
diém cyc tri x, =—1, x, =0, x, =1.

Suy ra y=g(x)=k(x4—2x2)+c vGi k>0.
Mt khac f(x1)+f(x3)+§f(x2)=03—2k+2c+§c:0<:>c:%k.
Suy ra y:g(x):k(x4—2x2)+§k.

[ 3

28\/5—17k
60

Talaico g(0)-g(1)=k=S,+8,+8,+S,=k1=k.

Suy ra S3+S4:k_28\/——17k:77—28\/_k:>S3+S4:77—28\5%1.66
60 60 S +S, 28J2-17

(Chuyén Thai Binh - 2021) Cho hai ham s

1
Khido S, +S, —kj dx—
0

f()c>=cz)63—i-19x2 +cx—2, g(x)zdx2+ex+2 (a,b,c,d,eER).Biét d6 thi ham sb y:f(x) va y=g(x)

cat nhau tai ba diém phén biét ¢6 hoanh d6 1an luot 14 —2;—1;1. Tinh dién tich hinh phang gi6i han boi hai

dd thi.

A B. 2. c.2. 7

=6 2 2 12
Loi giai

Chon A

Ta ¢o: f(x):ax3 +bx* +ex—2, g(x):dx2 +ex+2 (a,b,c,d,eGR)
:f(x)—g(x):ax3+(b—d)x2+(c—e)x—4 (1)
Vi do thi ham sé y = f(x) va y = g(x) cdt nhau tai ba diém phan biét c6 hoanh d¢ 1an luot 1a

~2;— L1 = f(x)-g(x)=a(x+2)(x+1)(x-1) (2)
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Tu (1) va (2) suyra: 2a=-4=a=2.
Do d6 f(x)—g(x):2(x+2)(x+1)(x—1)

Viy szj\z(x+z)(x+1)(x-1)\dx:%7.

-2

Cau29. (D& minh hoa 2022) Cho ham sé f (x)=3x"+ax’ +bx* + cx+d (a,b,c,d € R) 6 ba diém cyc

trila -2, -1 val.Goi y=g (x) 12 ham s6 bac hai c6 d6 thi di qua ba diém cyc tri ctia do thi ham sd

y = f(x). Dién tich hinh phang gi¢i han béi hai duong y = f(x) va y=g(x) bang

A B. 2. c. 222, p. 2%,
81 5 405 = 405
Loi gidi
Chon D
x=-2
Theo dé ta cé f(x)=12x"+3ax’ +2bx+c=0< | x=-1
x=1

Suy ra f'()c):12x3 +3ax’® +2bx+c:12(x+2)(x+1)(x—1):l2x3 +24x° —12x—24.

3a=24 a=8
DPong nhat hé s6 ta duoc {2b=—12={b=—6 .
c=24 |c=-24

Suyra f(x)=3x"+8x"—6x"+24x+d .

Theo dé, ta c6 d6 thi ham s6 y = f(x) c6 ba diém cyc tri la (-2;8+d), (-L;13+d), (L,-19+d).
Goi (P) la Parabol di qua ba diém (-2;8), (-1;13), (1,-19). Khido (P): y =-7x* —16x+4.
Suyra g(x)=-7x’—16x+4+d .

[x=-2

— 1
Xét phuong trinh f(x)—-g(x)=0<3x"+8x’ +x’ -8x—4=0<= L 2.
3

| x=1

Dién tich hinh phang giéi han béi hai duong y = f (x) va y= g(x) la

S=j;‘f(X)—g(x)‘dx:t‘3x4+8x3 +x2—8x—4‘dx:%'

Cau 30. (M3 101-2022) Cho ham s6 y = f'(x). Biét rdng ham s6 g(x)=In f(x) c6 bang bién thién nhu

sau:

X -0 X X, x; +20
) +o0
\ / Iné6
g(x) n B
3
In2
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Dién tich hinh phang gi6i han béi cac duong y = f'(x) va y=g’(x) thudc khoang nao dudi

day?

A. (5;6). B. (45). C. (2:3). D. (3;4).
Loi giai

Chon D

Taco f(x)= e
Tur bang bién thién suy ra: g(x)>In2= e > =2
+) f'(x)=g'(x)e.
Phuong trinh hoanh d¢ giao diém cua f'(x) va g'(x):
X=X,

f(x)-g'(x)=0<= g'(x)eg(x) -g'(x)=0 @g’(x)(eg(x) —1)=0 < g'(x)=0e|x=x,.

X=X,
Mat khac tir bang bién thién ta cling co: g’(x) >0, Vxe (xl;xz); g'(x) <0, Vxe (xz;x3 ) )
Suy ra:

S:T f’(x)—g'(x)‘dx =T

= T g'(x)(eg(x) - l)dx - T g'(x)(eg(x) - l)dx

X2

g/ ()¢ g’ (x)|dx :T

g'(x)(eg(x) —1)‘dx

X3

- e )ate()-f(e - )a(eto)

X

:[eg(n) _g(xz)_eg(xl) +g(x1)]—[eg(x3) —g(xB)—eg(XZ) +g(x2)}
= 2¢#02) _ gl _ el —-2g(x,)+g(x)+g(x)

=2.6—£—2—2ln6+ln£+ln2 =3—7+ln£z3,416.
8 8 8 144

Cau 31. (M3 102 - 2022) Cho ham s6 bac bén y = f(x) . Biét ring ham s g(x) = lnf(x) c6 bang bién

thién nhu sau:

X —0 X X, X, +0
+00 In42 +o0
g(x) \ / T~ n37 7
In10
Dién tich hinh phang gi6i han béi cac duong y = f "(x) va y=g'(x) thudc khoang nao duéi
day?
A. (38;39). B. (25;26). C. (28;29). D. (35;36).

Loi giai
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Cau 32.

thién

Chon D

+Taco: g'(x)=

+ Tir bang bién thién ta thay g(x)>0, VxeR suyra f(x)= 1, VxeR.

+ Phuong trinh f"(x)=g'(x) < g'(x).f(x)=g'(x) < g'(x).[f(x)—l] =0 g'(x)=0

X=X

+ Dién tich hinh phang gi6i han béi cac duong y = f'(x) va y=g'(x) 1a

e

SZ“f’(x)—g’(x)‘dx: ! 7(x) 7(x)

iYL

(M 103 - 2022) Cho ham s6 bdc bdn y = £ (x). Biét rang ham s g (x)=In f (x) c6 bang bién

X2

1=/ (x
= ~ 35,438 €(35;36).

+ao0

]11 35
&0 \\ In 30 / \ /

Dién tich hinh phang gi6i han béi cac duong y = f "(x) va y=g'(x) thudc khoang nao dudi
day?
A (33;35). B. (37;40). c. (29:32). D. (24;26).

Loi giai
Chon A
Tir bang bién thién ham s g(x)=Inf(x)tacdln f(x)>In3, VxeR < f(x)23, VxeR.
/(%)
f(x)
T bang bién thién ta c6 d thi ham s6 y=g(x) c6 3 diém cuc tri la
A(x;1n30), B(x,;In35), C(x;;In3) nén f(x)=f"(x)=f"(x)=0 va
f(xl):30, f(xz):35, f(x3): 3.

Taco g'(x)=

Do y = f'(x) laham s6 bac 3 nén phuong trinh f'(x)=0 chico 3 nghi¢m x,, x,, x;.
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Cau 33.

Xét phuong trinh  hoanh 40 giao diém cua  f (x) va  g'(x) ta

N L () [f(x)=0 T
f(")‘g(")@”")‘fu)C{f<x>=1<w>® e

Dién tich hinh phang giéi han béi cac duong y = f "(x) va y=g'(x)la:
x f'(x)_ ' _x3 1 B
Jii-refee ol
).[L—l}mf f’(x).[ 1 _1J
(%) . /(%)

i f’(x).(ﬁ—l}dx:)jff’(x).[

+ Tinh 7, =I
batr=f(x)=dr= f'(x)dx.

s=Jl¢'(5)- () i

X

:]Zf(x

dx

f(lx)de (do f'(x)20, Vx & (x,:x,))

Rl
Do6i can:

x=x,=>1t=f(x)=30.

x=x,=>1t=f(x,)=35.

35
Suy ra I, = J.[l—%jdt=(t—ln|t|)‘zz =35—ln35—30+ln30=5+lng.

30

+ Tinh 1, :T

X

f'(x)-(ﬁ— J‘ =—ff ( ——)]dx (do f'(x)<0, Vx e (x,5x,)).

batr=f(x)=dr= f'(x)dx.
Doi can:
x=x,=>1t=f(x,)=35.
x=x,>1t=f(x;)=3.

3

Suyra I, :—I(l—%jdt:—(t—lnM)Es =—(3-In3-35+In35)=32- ln:%S
35

Vay S=5+1n 2+ 32-1022 | =37+ 1n 2> %3439 (33,35).
7 3 245

(M3 104-2022) Cho ham s6 bac bon y = f(x). Biét rdng ham sé g(x)=1In f(x) c6 bang bién

thién nhu sau

co
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199
N, \ /
In12

Dién tich hinh phang giéi han béi cac duong y = f "(x) va y=g'(x) thudc khoang nao duéi
day?

A. (7;8). B. (6;7). C. (89). D. (10;11).
Loi giai
Chon A

Tu BBT cua g(x) taco lnf(x)Zln4c>f(x)24;VxeR.

oy ()
Taco g (x)— f(x) :
Xét phuong trinh f '(x) =& '(x ) < ? ((;)):10 ((Z)

Do f(x) > 4;Vx € R suy ra phuong trinh (**) v6 nghiém.

X=X,
Trdosuyra f'(x)=0<g'(x)=0< | x=x, .

X=X,

Mit khic f"(x)—g'(x) = f'(x).{l— f(lx)}.

Ta c6 bang xét dau

x |- x, x, x, + o0

f)-g' )

Viay SzT

X

f'(x)—g'(x»dx=T[f'<x>—g'<x>]dx—:f[f'<x>—g'<x>]dx

X3

~[f(1)-g(@)] [/ (x)-2(x)]

X2

=2/(x%)-f(x)=f(x)=2Inf(x,)+In f(x)+In f(x;)
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Cau 34.

1a 1,4 va 9. Dién tich hinh phing giéi han boi do thi ham s6 g(x) =

Cau 35.

:2%—12—4—21n%+1n12+1n4z7,7046(7;8)-

(Chuyén Vinh - 2022) Cho ham s6 y=x"+bx’ +ex’ +dx+e(b,c,d,e € R) cb cac gia tri cuc tri
S'(x)
VS (x)

v6i truc hoanh bang

A. 4.
B. 6.
C.2.
D. 8.
Loi giai
Chon B
Goi m,n, p(m <n < p) lan lugt 1a cac diém cyc tri cia ham s6 y = f(x).
Ta c6 bang xét ddu ciia f’(x) nhu sau:

Khi d6 ham sb dat cuc tiéu m,p vadatcucdaitai x=n= f(n)=9.

JS'(x)
VS ()

= L: g(x)dx— Lp g(x)dx

Dién tich hinh phéng gi61 han boi dd thi ham s6 g(x) = vo1 truc hoanh la

S =[x =| [ gra

=27 -2 @1,
=2 f () =/ Fm)1-2LJ f (p) = f () 1= 4 £ (m) =2(\ f (m) + [ (p)) =4.3-2-(1+2) = 6.

+ Unp g(x)dx

(THPT Ping Thiic Hita - Nghé An - 2021) Cho ham sé y = x* +ax® + bx +¢ 6 dd thi (©) . Biét

rang tiép tuyén d ¢ua (€) tai diém c6 hoanh d6 —1 cat (C) tai diém B c6 hoanh d6 bang 2 (xem hinh v&).

Dién tich hinh phang gidi han béi d va (C) (phan gach chéo trong hinh) bang

AZ B. 2. c. 2. p. L.
4 2 = 4 2
Loi giai
Chon C

¢ Giastr (C):y=f(x)=x"+ax’ +bx+c va d:y=g(x)
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Khi d6 phwong trinh hoanh dé giao diém cua d va (C)la: f(x)=g(x) < f(x)—g(x)=0
D& thiy da thirc f(x)— g(x) 1a da thirc bac ba c6 hé s6 liy thira 16n nhit bang 1 va c6 nghiém
kép X = -1 va nghi¢m don * = 2 Dodo J(x)-gx)= (x+1)*(x=2).

2 2 2
+ Dién tich hinh phang 1a § = [|/(x)— g(¥)ldx = [ (2(x)— f())ex = [ ~(x+1)’ (x—2)dx = %7 .

-1 -1 -1
Céu 36. (Chuyén Lé Quy Pén - Pién Bién - 2022) Cho ham s
y=[f(x)=ax’ +bx’ +cx+d, (a,b,c,d € R, a#0) c6 d6 thi (C). Biét rang do thi (C) tiép xtic v6i duong
thang y =4 tai diém c6 hoanh d¢ 4m va do thi cia ham s6 y = f”(x) cho béi hinh v& duéi dy. Tinh thé
tich vat thé tron xoay duoc tao thanh khi quay hinh phang H gidi han boi do thi (C ) va truc hoanh khi quay

xung quanh truc Ox .

Yy A
y=f"(2)
x
-1 @) 1
-3
729
A.7—25n. B. —m. C. 6mn. D. Ln.
35 35 35
Loi giai
Chon B

Phuong trinh f'(x) =0 c6 hai nghiém phén biét la: —1;1

= f(x)=k(x+1)(x-1)

Ma f'(0)=-3<kl1.(-1)=-3ok=3.Dodo: f'(x)=3(x+1)(x-1)= f"(x)=3x-3.
x)= [ f'(x)dr=[(3x* =3)dv =x* ~3x+C.

Do thi (C) cuaham s6 y = f(x) tiép xtic v6i duong thing y =4 tai diém c6 hoanh do 4m, nghia

1a duong thang (d): y =4 la tiép tuyén cta d6 thi (C) tai diém c6 hoanh do x, am.

! 2 xo—l . n R
= f'(x) =k, ©3x-3=0& I.leoam,nenxoz_l_

Xy =—
Taco: f(x,)=4e(-1) -3(-1)+C=4=C=2.

x=1

Do d6: f(x)=x’-3x+2. Xét: f(x):O<:>x3—3x+2:O<:>{ .
Xx=—
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Cau 37.

y=f(x);y=

Hinh phang (H ) duogc gidi han boi:
x=Lx=-2

Thé tich vat thé tron xoay duoc tao thanh khi quay hinh phing H quanh truc Ox la:
729
V=mn dx =—rm.
=T

(Cum Trudng Nghé An - 2022) Cho hai ham sé f'(x) va g(x) lién tyc trén R va ham s

f'(x) —ax’ +bx’ +cex+d, g'(x) = gx> +nx+p v6i a,q # 0 c6 do thi nhu hinh v&. Biét dién tich hinh

phang gi6i han boi hai d6 thi ham s6 y = f(x) va y=g'(x) bang 10 va f(2)=g(2). Biét dién tich hinh

phang giéi han béi hai d6 thi ham s y = f(x) va y= g(x) bang % (v6i a,beN va a,b nguyén t6 ciing

nhau). Tinh a—5.

Yy
y = f(x)

A. 18. B. 19. C. 20. D. 13.
Loi gidi
Chon D
Phuong trinh f'(x):g'(x) c6 ba nghiém bdi 1é phan biét 1a: 0;1;2.
= f(x)-g'(x) =kx(x—1)(x—2)
y=r'(x) )
Vi (H]) gi6i han boi: y=g'(x) , ta co: Sim,) :Hf'(x)—g'(x)‘dx
x=0;x=2 0
2
= k[[x(x=1)(x=2)|dr =10 < k=20
0
Do do: f'(x)—g'(x)=20x(x—1)(x—2)
:>f'(x)—g'(x)220x(x2—3x+2)
f'(x)—g'(x)=20x> —60x* +40x (1).
Ldy tich phan hai vé ctia (1), ta duoc: [[ f(x)~g'(x) |dr = [(20x" ~60x” +40x) dx

:>f(x)— ( ) 5x* =20x° +20x7 +C(2)
Thay x=2 vao (2), tadugc: f(2)-g(2)=C=C=0.
Do doé: f(x)—g(x) =5x* —20x° +20x°.
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Xét: f(x)—g(x)=0<:>5x4—20x3+20x2=0<:>{x=0
X =
y=/(x)-g(x) : y
Véi (H,) gi6i han boi: {y=0 ,tacd: S, =ﬂf(x)—g(x)\dx=?
x=0;x=2 0

Do d6: a=16,b=3.Vay a-b=13.
Céu 38. (Pai hoc Hong Pirc — 2022) Cho ham sé f(x) = x* + ax® + bx + ¢(a,b,c € R) ¢6 hai diém cuc tri
1a —1 va 1. Goi y = g(x) 1a ham s6 bac hai c6 d6 thi cit truc hoanh tai hai diém c6 hoanh do trung véi cac
diém cuec tri cua f(x), déng thoi co dinh ndm trén d6 thi cua f(x) voitung do béng 2. Dién tich hinh
phang giéi han boi hai duong y = f(x) va y = g(x) gan véi gia tri nio nhat dudi day?

A. 10.

B. 12.

C. 13.
D.11.
Loi giai.
Goi I 1a toa d6 dinh ctia d6 thi ham s6 g(x), dé thidy 7(0;2) va g(x)=-2(x—1)(x+1) hay
g(x)=-2x"+2

Tacod: f'(x)=3x"+2ax+b.

= f(x)=x"-3x+c.

) 3-2a+b=0 a=0
Theo bai ra, ta co: =
3+2a+b=0 b=-3

Vil thudc dd thi cia f(x),nén c=2= f(x)=x"—-3x+2.

x=-3
Xét f(x)—g(x)=x"+2x"-3x=0|x=0
x=1

Dién tich hinh phang can tim 1a
(1.3 2 I 3 2 7 N
S = L‘x +2x —3x}dx+J})‘x +2x —3x>d —g ~11,8
Cau 39. (THPT Lé Thanh Téng - HCM-2022) Cho hai ham da thic f (x)=ax’ +bx’ +cx+d va
g(x) = mx® +nx + p . Biét rang d6 thi hai

ham sé y = f(x) va y=g(x) cit nhau tai ba diém c6 hoanh d6 1an luot 14 —1;2;4 ddng thoi cat
truc tung 1an luot tai M, N sao cho MN = 6 ( tham khao hinh v&).
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_\0 4 =

Hinh phéng gi6i han boi do thi hai ham sé dd cho ( phan gach soc) ¢6 dién tich bang

A2 B 22 c. 2 p. 22
8 24 - 16 12
Loi giai
Chon C

Phuong trinh hoanh d6 giao diém ctia dd thi y = f(x) va y=g(x) la:
ax’ +bx> +cex+d =mx* +nx+ p < ax’ +(b—m)x2 +(c—n)x+d—p =0
Do db thi hai ham s6 y = f(x) va y=g(x) cét nhau tai ba diém c6 hoanh d lan luot 1a —1;2;4

nén ta duogc a(x+1)(x—2)(x—4):ax3+(b—m)x2 +(c—n)x+d—p.

Ma f(0)-g(0)=y, -y, =MN=6.Suyra a=%.

Do do; f(x)—g(x):%(x+1)(x—2)(x—4).

(e (x-2)(v-4)dr =22

Khi dé: S=i\f(x)—g(X)\dx=i

Ciu 40. (THPT Nho Quan A — Ninh Binh — 2022) Cho ham s6 y = f(x) =ax* +bx” +¢ ¢6 d6 thi (C),
Biét f(—1)=0. Tiép tuyén d tai diém c6 hoanh d6 x=—1 ciia (C) cat (C) tai 2 diém c6 hoanh d¢ lan luot
401

140 va 2, Goi S,;S, 14 dién tich hinh phang (phan gach chéo trong hinh v&). Tinh S, , biét S = 00
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i

E

HNMil—rmrrrecccccan =W

Loi gii
Tir d6 thi (C) nhan thdy a > 0;6<0;¢ > 0.
Taco: f(-1)=0 suyra: a+b+c=0 (1); goi A(-1;0)
Phuong trinh tiép tuyén tai A(=1;0) 1a (d): y = y'(D)(x+1) = (=4a—2b)(x +1)

Phuwong trinh hoanh d0 giao diém cia tiép tuyén (d) va 46 thi (C):
(—4a—-2b)(x+1) = ax* +bx* +c(*)

—4a-2b=c

Ma x =0,x=2 la nghiém cua (*) suy ra
—12a—-6b=16a+4b+c

. . , |c=—a-b c=—-a-b c=2a
Tu (1) va (2) ta co: = =
—4a-2b=-a-b b=-3a b=-3a
Ta co: S, = J-_Ol(ax4 +bx’ +c—(—4a- 2b)(x+1))a’x = I_Ol(ax4 —3ax’ +2a—2a(x+ 1))dx
:Sl:aIO(x4—3x2—2x)dx=£=ﬂ:a=%.
-1 5 2022 2022
_ [’ 4 2 (Y 4 P _28a 5614
:SZ—IO [(—4a—2b)(x+l)—(ax +bx +c)]dx—aj0 (—x +3x +2x)dx_—5 =0T
5614
Vay S, =——.
Y2 011
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Ciu 41. (THPT Phui Cir - Hung Yén - 2022) Cho hai ham sé f(x) va g(x) lién tuc trén R va ham s

f(x)=ax’ +bx* +cx+d , g'(x)=gx’ +nx+ p v6i a,q #0 co dd thi nhu hinh v&. Biét dién tich hinh phang
gidi han bai hai do thi ham s6 y = f7(x) va y = g'(x) bang % va f(2)=g(2). Biét dién tich hinh phang
gidi han boi hai d6 thi ham s6 y = f(x) va y = g(x) bang % (v6i a,b e N va a,b nguyén td ciing nhau).

Tinh T =a’ -b*.

A.7. B. 55. C.-5. D. 16.
Loi giai

Tir @6 thi ham s6 y = f'(x) va y=g'(x) suyra f'(x)—g'(x) = ax(x—1)(x-2).

5 1 5

f’(x)—g'(x)|dx:§<:>I02|ax(x—1)(x—2)|dx:%<:>|a|I;Lx(x—l)(x—2)|dx:E<:>E|a|:—<:>

Maj :

2
0

Dua vao dd thi ham y = f'(x) suyra a>0.Do d6 |a|=5=a=5.

Mat khac, lai c6 f'(x)—g'(x) =5x(x—-1)(x-2) = 5(x3 -3x" + 2x)

:j(f’(x)—g’(x))dxzj(s(x3 -3x’ +2x):>f(x)—g(x):%(x4 _ a8 +4x2)+C

Véi x=2= f(2)-g(2)=C=C=0.

Suyra f(x)—g(x)= %(x4 —4x' +4x7 )= f()-g(x) =0 < {i

Vay dién tich hinh phang giéi han boi hai dd thi ham s6 y=f(x) va y=g(x) la

—4
S:J‘Z §(x4—4x3+4x2) x:iz “ Véy T=a"-b"=17.
ol 4 3 b=3

Cau 42. (S¢ Ha Tinh 2022) Cho f(x) 1a ham da thiic bac bon va c¢6 d6 thi nhu hinh v&. Hinh phéng giori
han boi d6 thi hai ham sd y = f(x); y = f'(x) c6 dién tich bang
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127
40

107
<

I®

c. 2.
40

p. 27
10

Loi giai
Tacd f(x)=k(x+2>*(x-1); f(-) =l dk=1<k :%: f(x) =%(x+2)2(x—1)2 .
Do d6 f'(x)= %[2(x +2)(x =1y +2(x—)(x+2)" |.
Phuong trinh hoanh d6 giao diém:
%(H 2)*(x—1)* = i[z(“ 2)(x—1)" +2(x—1)(x+2)’ ]
=N %(H )(x=D[(x+2)(x=1)=2(x=1)=2(x+2)]=0

1 2
S —(x+2)(x=1D(x"-3x—-4)=0
7+ 2(=D( )
Sx=-2;x=-Lx=Lx=4.

107

Vivay S=[| ()~ f/(x)ldx = j‘;‘%(ﬂ 2)(x—1)(x* ~ 3 — 4 = -

Céu 43. (S& Ninh Binh 2022) Cho ham sé f(x) = x° + ax* + bx” + ex” + dx + 36 . Biét d6 thi ham s

y=f(x),y=f"(x) va Ox giao nhau tai hai diém phan biét c6 hoanh do lan lugt 14 2,3. Dién tich hinh

phéng gi6i han boi db thi ham s y = £(x) va Ox bing 2> 13 mot phan sb téi gian voi m,ne N”. Téng
n

m+n bang
A. 846.

B. 845.
C. 848.
D. 847.
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Loi gidi.
Tir gia thiét ta c6 x =2,x =3 langhiém cta f(x) va f'(x) nén f(x) c6 dang
f()=(x=2)"(x=3)*(x~k).
Ma f(0)=36 nén k =—1. Suy ra dién tich hinh phang can tim la

S=[" 1) dv=] |[x-2)*(x=37(x + D} _832

Chu 44. (S& Ha Tinh 2022) Cho ham s6 f(x)=ax*—x’ +2x+2 vahamsb g(x)=bx"—cx’ +2 6 dd

, . 221
thi nhu hinh v& bén. Goi S;;S, 1a dién tich cac hinh phang gach chéo trong hinh v¢, biét S, = 0" Khi d6

S, bang
A 2L B 321 c. 2 p. 261,
Loi giai
Chon A
Ta co

1 1
: 3 a b+l ¢ 1 _221
SIZ'([I:f( :IdX:'([ ax—b+1x+cx +2x)dx E—H'FQ'FZ:%

<:>4a—10b+?c:71

Dua vao db thi ta thiy, cdc giao diém ctia g(x) va truc hoanh chinh la diém cyc tri ctia f/(x) nén
f'(x) va g(x) c6 ba nghiém chung. Mat khac f'(x) va g(x) déu la ham sé bac ba c6 hé so tw
do bang 2 nén: g(x) = f'(x) =d4ax’ -3x*+2=bx" —cx’ +2,VxeR

{b:4a
— .
c=3

1 1
Twr d6 ta duoc 4a—40a+80=71c>a=z :>f(x)=zx4—x3+2x+2.

791

Vay S, J(—x -X +2x+2jdx T

2
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Céu 45. (THPT Bui Thi Xuin — Hué - 2022) Cho hai ham s§ f(x) = ax®* +bx* +cx* +3x va
g(x) =mx’ +nx* —x, voi a,b,c,m,n € R . Biét ham s6 v=f(x)—g(x) coba diém cuc tri 1a —3,1 va 4.

Dién tich hinh phang giéi han boi hai d6 thi y = f’(x) va y = g'(x) bang

e

Loi giai
Tacod: f(x)=ax" +bx’ +cx* +3x= f'(x)=4ax’ +3bx* +2cx +3.
Tacod: g(x)=mx’ +nx’ —x = g'(x) =3mx” +2mx—1.

y=f(x)-g(x)=y' = f'(x)-g'(x) = 4ax’ +3(b—m)x* + 2(c —n)x + 4.

i 1
a=—
x=-3  |4a(=3) +3(b-m)(=3)’ +2(c—n)(-3)+4=0 12 ,
Y=0=|x=1 =4a-P+3(b-m)-1"+2(c—n)-1+4=0 = b—m:_?
x=4  |4a-#+3(b-m)-4 +2(c—n)-4+4=0 e
c—n=——
] 6
s 1, 2, 11 937
S= X)) -g'(dx=| |=x =% ——x+4dx =—.
[lr@-g @ LL Y3 %

Ciu 46. (Chuyén Lam Son 2022) Cho ham s6 f(x) véi d6 thi 1a Parabol dinh / c6 tung d6 bang -%

va ham sb bac ba g(x). Do thi hai ham s6 d6 cét nhau tai ba diém phan biét c6 hoanh d¢ x,,x,,x; thod man

18x,x,x; =55 (hinh v¢).

Dién tich mién t6 ¢&dm gan sb nao nhét trong cac sb sau day?
A.5.7.
B. 5,9.
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C.6,1.
D. 6,3.

Loi gii
D2 thiy I 1.7 va f(x)—l(x+1)(x—2)
Y22 27 '

Ham s6 g(x) dat cuc tri tai x=—1,x=2 nén

g'(x) =alx+1)(x-2)= g(x) =a(§—§—2xj+b

\ . 1 7 7 13
D6 thi ham s6 diqua/ nén g|— |=——=——a+b,(1).
. g(x) diq g(zJ 1 2= 12 (1)

3 2

Phuong trinh hoanh d¢ giao diém: £(x) = g(x) < a [% —% - 2xj +h= 27—7(x +1)(x—2)

beos 28 554
Theo dinh Iy viet ta c6: 18x,x,x, =—55 <> 18- a27 =552 18h+ ==, )
3
. 1 X3 x2 1 . , A . Y A 2A X
Tu (1), (2) ta dugc a=1,b :E = g(x)= ?—7—2x+5. Tur d6 suy ra dién tich mién t6 dam sap

si5,7.
Cau 47. (THPT Kinh Mén - Hai Dwong - 2022) Cho f(x) =ax’ +bx* +cx + d(a # 0) 12 ham s nhan

gid tri khong 4m trén doan [2;3] ¢6 do thi y = f'(x) nhu hinh v&
"1t

[

—_ - — — — — .

-3

Biét dién tich hinh gii han boi cac d thi cua cac ham g(x)=xf"(x); h(x)=-x"f(x)f'(x) va
cac dudong x =2;x =3 bang 72. Tinh £(1) ?

Chon A
+) Taco f'(x)=3ax’ +2bx+c(a+0)
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f’(0)=0:>c:0 o0
) Tirdd thicé { f'(2)=0=12a+4b=0  <qa=1 .Suyra f(x)=x"-3x"+d.
f'()=-3=3a+2b+c=-3 b=-3

+) Dién tich

3 3

Ig(x)—h(x)dx:ixfz (x)+x2f(x)f'(x)dx:'!xf(x)[f(x)+xf'(x)]dx

= ixf(x)d [+f (x)]= %[xf(x)]z B=72

1 2 2 1 3 2 3 2
== [9r*(3)~4.s (2)]_5[9(27 39+d) ~4(8-34+d) |=72
d=4
& 5d*+32d -208=0 < )
s

Vi f(x) 1a ham sb nhén gia trj khong 4m trén doan [2;3] nén f(x)=x’-3x"+4

Vay f(1)=2
Cau 48. (THPT Luwong Tai 2 - Bic Ninh - 2022) Cho ham s6 f(x)=x"+bx’ +cx+d véi b,c,d 1a cac
s6 thye. Biét ham s6 g(x) = f(x)+2/"(x)+3/"(x) c6 hai gié tri cuc tri 14 —6 va 42. Tinh dién tich hinh
S () + /" (x)+f"(x)

phang giéi han boi cac duong y = va y=1.
g(x)+18
A. In5. B.In7. C. 2In6. D. 2InS.
Loi giai

Chon A
Ham f(x) 1a ham sd bac banén g(x) la ham sb bac 3= g'(x) 1a ham s6 bac 2.
Taco: f"'(x)=6

g'(x)=f"(x)+2/"(x)+18 c6 hai nghiém 1a x,,x, (x, <x,) va g(x)=42,¢(x,)=-6

Xét  phuong  trinh  tim can cia  tich  phan & tinh  dién  tich:

FEH1E) () L)+ (x) 418

g(x)+18 g(x)+18
:>f’(x)+2f”(x)+18=0@g'(x)=0@[x:x‘
X=X,
s tich hinh phine S < (LTS @) H(x) el &) | (e g'(x)
Dién tich hinh phang S—Ll g(x)+18 ldx—J.l g(x)+18 —Lmdx

Ro)

=|In12-1n60|=1In5.

ln‘g(x)+18

X
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Ciau49. (THPT Vd Nguyén Giap - Quang Binh - 2022) Cho ham sé y = f(x) lién tyc va nhan gia tri
2

khong am trén [~1;2] va thoa man £ (x)= f(1-x), Vxe[-1;2]. Dit S, = [ xf (x)dx, S,1a dién tich hinh
-1

phrfmg duogc gidi han boi dd thi ham s6 y=f (x) , truc Ox va hai duong thfmg x=—-Lx=2. Khéng dinh

nao dudi day la dung?
A. §,=2§,. B. S, =385,. C. 2§, =S,. D. 3§, =S5,.

Chon C

Cé S, 1a dién tich hinh phing dwoc giéi han boi d6 thi ham s6 y = f(x), truc Ox va hai duong

2
thang x:—l;x:2:>S2=If(x)dx.

-1
2
Xét S, = [ xf (x)dx.
-1
Pit x=1-t=dx=—df. Pdicin x=—1=¢=2; x=2=¢t=—1.
2 2 2 2
Taco: S, = [(1-¢) f(1=t)dt = [(1=¢) £ (e)de = [ f(t)de—[r.f (¢)dt =5, -,
-1 -1 -1 -1
Do do, 25, =3S,.

Cau 50. (Sé Ninh Binh 2022) Cho ham s6 y = f(x) = %;f +ax® +bx+c co dd thi cat truc hoanh tai 3

diém phan biét. Biét ham s6 g(x) = [f’(x)]2 —21"(x) f(x)+ [fm(x)]2 ¢6 3 diém cuc tri x, <x, <x, va

g(xl) =2,g (xz) =5, g(x3) =1. Dién tich hinh phang gi¢i han boi d6 thi i(x) = % va truc Ox bang
g(x)+

A. llni.

2 2
B. 06

2

C. In6
D. 2In6

Loi giai
Tacod: f (x)=1 nén

g@)=2/"x0)/"(xX)=2f" () [ () =2/ ()" (x)=-2f(x)= f(x) = —%g'(X)

Tiép dén ta co: h(x)= % =0 < f(x)=0 nén phuong trinh ciing c6 3 nghiém x, < x, <x;,va
g(x)+

cling 1a cac diém cuc tri cia ham s6 g(x) nén dién tich hinh phang can tim la:
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o f(x)}d [0, ‘ [P L, ‘ sz g ‘ [ £ ,j
i g(x)+1 W g(x)+1 » g(x)+1 i g(x)+1 » g(x)+1

4 jg(Xs) d(g(x))

_1 IgmiigﬁiD
) g(x)+1

) g(x)+1

1({|¢5 dx
=—||| —{+
20192 x+1

Céu 51. (Chuyén Son La 2022) Cho ham s6 bac ba y = f(x) ¢6 d0 thi 1a duong cong nhu hinh bén. Biét

dx :—(|1n6 In3|+|In2- 1n6|)—ln—6 Vay S—l 6
Sx+1 2 2

ham s6 f(x) dat cuc tri tai hai diém x,,x, théa man x, =x, +2 va f(x1)+f(x2) =0.Goi1 S,,S, ladién

CQ

tich hinh phang dugc gach nhu hinh bén va S, 1a dién tich phan t6 dam. Tinh ti s =% S ?

[

;|l\) |V =

IS
|

Loi gii
Ta thyc hién tinh tién diém gdc toa d6 vao tring véi toa do trung diém hai hoanh d¢ x,,x, . Khi d6

y=f(X)_>{y=g(X)

dién tich cua cac phan can tinh khong thay d6i va ham sd
y=h(x) |(y=hx)

-Tathdy S, va S, tro thanh S,' va S,’ tuong (mg khong thay dbi gia tri.

- Tathdy y=g(x) laham1é = y = g(x) = ax’ +bx(a > 0) c6 hai diém cuc tri x,’ va x,’ thoéa man

x, =-x'.
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. , x'=-1
Mit khac x,"=x"+2= .
x,' =1
-Taco g’(x)=3ax2+b co nghiém x,'=-1 va x,"=1.

= g'(#1)=0=>h=-3a.= g(x)=ax’ —3ax= Tai x,'=-1 thi g(-1)=2a.

=8/'= J-_O] g(x)dx = I_O] (ax3 —3ax)dx = _%+37a = 5761 =85, = J._O1 [2a—g(x)ldx = .[_0] [2a —(ax3 —3ax)]dx

Do duong thang A (x) cit g(x) tai ba diém trong d6 c6 diém udn nén suy ra hai hoanh d¢ con lai

lan lugt 1a 2x," =2 va 2x," =2 vori g(-1)=g(2)—2a, suy ra h (x) = ax(a > 0)

Suyra: = 8§, = J.Oz(hl (x) —g(x))dx = I:(ax—(ax3 —3ax))dx = J.:(—ax3 + 4ax)dx =4a

S, S/ 4 4a 16
Ciu 52. (Chuyén KHTN 2022) Cho ham s6 y = f(x) 14 ham da thirc bac bon. Biét ham sé y = f'(x) ¢
d6 thi (C) nhu hinh v& va dién tich hinh phing gii han boi do thi (C) va truc hoanh bang 9. Goi M va m
1an luot 13 gia tri 16n nhat va gia tri nho nhét cia ham sd y = f(x) trén doan [—3;2]. Khi 46, gia tri M —m

béng

2] 0 1 T

[98)

2

B. 2=
3

c. 2
3
S

"3

D
Loi giai
Dau tién, tir d0 thi trén ta d& dang suy ra: f'(x) =a(x+1)*(x—2) = ax’ —3ax+2a vori a #0

ax*  3ax®

Khi do, ta co: f(x)= If’(x)dx = J.(ax3 —3ax+2a)dx = o +2ax+C

Ma dién tich hinh phang gidi han bai dd thi (C) va truc hoanh bang 9 nén ta suy ra:
1 a 3a 4
Lf’(x)dx:9<:> f)=f()=9e| Z-"+2a+C |-(4a—6a—-4a+C)=9 = a=.
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4

Khi d6 ta suy ra: f(x)= x?_ 2x° +§x +C, ta c6 bang bién thién trén doan [—3;2] nhu sau:

=)

fiz)

Véi M

“-\.
N
84O

32

=§+C,m=—8+C ta suy ra M—m=(§+CJ—(—8+C)= 3

Ciu 53. (Chuyén Bién Hoa — Ha Nam 2022) Cho ham sd y = f(x) = ax* + %;ﬁ — x> +bx+2 vaham sb

y=g(x)=cx’ +dx’ —2x (v6i a,b,c,d € R) 1a cac ham s6 c6 do thi nhu hinh vé& bén dudi. Goi S, S, 14 dién

tich hinh phang t6 mau trong hinh v&, biét S,

Tinh S,

5

143
60

133
60

@

153
60

163

D. .
60

Ta nhan thay {

Suy ra:

Loi giai
4 3
g(-2)=g(MH=0 f(x):%+x?—x2+2

S'E2)=r1H=0

, Giai 2 hé ta 1an luot ra dugc:
g(x)=x"+x"-2x

133
X =—-.
60

S, :I;(f(x)—g(x))dx=I;(%4—2T)C3—2x2 +2x+2
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Cau 54. (Chuyén Ha Tinh 2022) Cho hai ham s f(x) =ax’ —3x> +bx+1-2d va g(x)= ox’ —2x+d
c6 bang bién thién nhu hinh v&. Biét rang d6 thi ctia hai ham s di cho cit nhau tai ba diém phan biét c6

hoanh d¢ x,,x,,x; théa man xl2 + x22 + )632 =30 . Dién tich hinh phéng gidi han boi cac duong
y= f(x),y = g(x),x =-3,x=6 bang

r | —oo a A +oo

0 0

A 2113 B. 1123. C 1231 1321
12 12 12 - 12
Loi giai
Chon D

Ta co f'(x):3ax2—6x+b

T BBT suy ra f'(x) va g(x) co chung hai nghiém la o va g

6¥+ﬂ:%:£ d=c
dc b3a:{b—3d
apf=—=— -
¢ 3a

X . 1
Tir BBT suy ra d6 thi ham s6 g(x) c6 dinh ](—;—4j vac>0
c

:>c.L2—%+d:—4<:>d:l—4:>b:3_lzc

c C C C

Xét f(x)-g(x)=0=ax’—(3+c)x’ +(b+2)x+1-3d =0 (*)

Tir gia thiét suy ra phuong trinh (*) c6 3 nghiém phan biét x,,x,,x, thoa man
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Cau 55.

2 2 2
X, +x, +x; =30

= (xl +x, +x, )2 —2(x1)c2 +X,X, +x3xl) =30

2
@(c+3] _2.b+2 30

a a
R 3—120+2
<:>( j —2—€¢  -30

c c

& (c+3)" =2(3-10¢)-30¢* =0
& —29¢* +26¢+3=0
c=1 (tm)

< 3 loai
C——E(Oal)

=c=lLa=1b=-9,d =-3

:>f(x)—g(x):x3—4x2—7x+10

1321

== [|7(x) =g ()for= [ —4x’ =T+ 10dr ===

uyen Ngoai Ngur - Ha Noi 0 ham s6 X)=3x+ax +bx"+cx+dl(a,b,c,d €
(Chuyén Ngoai Ngir - Ha Noi 2022) Cho ham s6 3x* +ax’ + by’ d(a,b,c,d R

¢ ba diém cuc tri —2,1 va 2. Goi y=g (x) 12 ham sb bac hai ¢6 d6 thi di qua ba diém cuc trj cua dd thi

hamsé y= f (x) . Dién tich hinh phang gi6i han boi hai duong y = f (x) va y= g(x) c6 gia tri thudc

khoang

A. (34;35). B. (36;37). C. (37;38). D. (35;36).
Loi giai

Chon C

Theo bai ra, ta c6: f'(x)=12(x+2)(x—1)(x—=2) =12(x’ —x" —4x +4)

= f(x)=3x" —4x" —24x" +48x +d.

Khido f(-2)=d-112,f(1)=d +23, f(2)=d +16.

Gia st g(x)=mx’+nx+p.

Theo bai ra, ta co:

g(—2)=4m—2n+p:d—112 4m—2n+(p—d)=—112 m=-13
g(1)=m+n+p=d+23 & m+n+(p—d)=23 &an=32
g(2)=4m+2n+p=d+16 4m+2n+(p-d)=16 p-d=4

Do vay, f(x)—g(x):3x4—4x3 —24x” +48x+d +13x" =32x—p=3x" —4x’ —11x* +16x—4.
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Suyra f(x)-g(x)=0<

2
Vay S = [[3x* —4x’ ~11x* +16x—4|dx ~ 37,31358 £ (37;38).
-2

Ciu 56. (Chuyén Thai Binh 2022) Cho ham s6 bac ba f(x) c6 dd thi nhu hinh v& bén. Biét ham sé
f(x) dat cuc tri tai hai diém x,, x, théaman x, =x,+2 va f(x )+ f(x,)=2.Goei S,, S, 1a dién tich ciia
hai hinh phang dugc cho trong hinh vé& bén. Tinh ti s6 i

2

Y

A2 B.> c.>. D. >
4 5 8 8
Loi giai
Chon B
y Y
y = f(z)
A
T ] s
0 ) | z
.TI-SI :

Tir gia thiét cta bai toan, ta c6 I 13 diém udn cua d6 thi ham sb bac ba f (x) .
Goi hai diém cuc tri ctia d6 thi ham sé y = f(x) trong hé truc Oxy 1a A(x;;3,); B(x,;,).

Tinh tién hé truc Oxy sang h¢ truc XY nhu hinh v&. Khi d6 4(X;Y,); B(X,;Y,).
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Goi ham sb ¢6 d6 thi nhu hinh v& trong hé truc XY 1a g(X), tacé g(X) la ham sé bac ba, 1a ham
50 1& va c6 hai diém cuc trila X, =1, X, =—1 nén g(X)= a(X3 —3X)(a >0).

Y=a(X*-3X)
Ta co: (S,) gi6i han bsi {¥ = —2a , dién tich cua (S,) 1a
X=0X=1
Sl:ﬂa()ﬁ—3X)+2a‘mzf[a(X3—3X)+2a]dx:2a—%a:%a
0 0
¥ =a(x*-3X)
+(S,) gi6ihan bsi {¥ =0 , dién tich cua (S,) 1a
X=—1X=0
0 0
SZ:f‘a(X3—3X)dx:—fa<X3—3X)dx:%a.

-1 -1

Cau 57. (Lién trudong Quing Nam 2022) Cho hai ham s6 f(x)=ax" +bx’ +cx” +2x va
g(x)=mx’+nx’ —x; véi a,b,c,m,neR . Biétham s6 y = f(x)—g(x) c6 ba diém cuc trila -1, 2 va 3.

Dién tich hinh phang gi6i han béi hai duong y = f'(x) va y=g’(x) bing

A.ﬂ. B.Q. C.7—1. D.ﬂ.
8 3 9 - 12
Loi giai
Chon D

Tacé y=f(x)-g(x)=ax*+(b—m)x’+(c—n)x’ +3x.

V' =4ax’ +3(b—m)x’ +2(c—n)x+3.

Theo gia thiét, y = f(x)—g(x) c6 badiém cyc trj la -1, 2 va 3 do dé
Voi x=-1 thi y'=—4a+3(b—m)—-2(c—n)+3.

Vi x=2 thi y'=32a+12(b—m)+4(c—n)+3.

Vi x =3 thi y'=108a+27(b—m)+6(c—n)+3.

l, b—mz—g, c—n:l thé vao y'=lx
8 3 4 2

3 2

y' =0 giai hé ta dugc a = —2x +%x+3.
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Vay dién tich hinh phing gi6i han boéi hai duong y=f (x) va y=g'(x) la

3
Szjlx3—2x2+lx+3 dx:ﬂ.
2 2 12

-1

Cau 58. (S& Ha Nam 2022) Cho hai ham sé f(x)=ax’ +bx* +cx—4 va
g(x) =dx’ +ex+2, (a, b,c,d,ee R) . Biét rang d6 thi ham s6 y = f(x) va y= g(x) cit nhau tai 3 diém
c¢6 hoanh d6 1an luot 1a —3; —1; 2. Hinh phang gidi han boi d thi hai ham s da cho c6 dién tich bang.

PNELLY B. 21 c. 23, p. 7.
15 9 =1 6
Loi giai
Chon C

Xét phuong trinh hoanh d¢ giao diém cia ham s6 y = f(x) va y=g(x):
h(x)=ax’+(b-d)x> +(c—e)x—6=0.

Hamsd y = f(x) va y=g(x) cit nhau tai 3 diém c6 hoanh d¢ lan luot 1a —3; —1;2 nén
h(x)=a(x+3)(x+1)(x—2)=0.

Xét h(0)=—-6<a3.1.(-2)=-6=a=1.

Vay ham s6: A(x)=(x+3)(x+1)(x-2)

Hinh phéang gidi han boi do thi hai ham sé di cho ¢6 dién tich bang:

S = J ‘h(x)‘dx = j‘(x+3)(x+ 1)(x—2)‘ = % (Tinh tich phan bang may tinh).
3

3
Cau59. (S&¢ Hung Yén 2022) Cho ham s6 f(x)=ax" +bx’ +cx’ +2x va g(x)=mx’ +nx’ —2x véi

a,c,b,m,neR.Biéthamsd y = f(x)—g(x) c6 ba diém cyc tri 1a —2;—1;3. Dién tich hinh phang gi¢i han
boi hai duong y = f'(x) va y=g'(x) bang

A Bl B 2L c. 2 p. 2.
4 6 12 6
Loi giai
Chon B
FTaco: f'(x)-g'(x)=4ax’ +3(b—m)x* +2(c—n)x+4. (1)

+ Mat khéc, vi ham s6 y = f/(x)—g(x) c6 ba diém cyc tri la —2;-1;3 nén
[(x)-g'(x)=a(x+2)(x+1)(x-3) (2)
+Tir (1),(2) suy ra: 4:—6a<:>a:—§. Do d(’):f’(x)—g'(x)=_?2(x+2)(x+1)(x—3)
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7(0)- =] 22 o)==

-2

3
Viy dién tich hinh phang 1a § = |
-2

. 1
Cau 60. (S& Nam Dinh 2022) Cho ham s6 bac ba y = f(x)=ax’ —Exz +cx+d vaparabol y=g(x) co

dinh ndm trén truc tung. Biét d6 thi y = f(x) va y= g(x) cit nhau tai ba diém phén biét 4, B,C c6 hoanh

35

d6 lan luot 1a —2;1;2 va théa man 4B = 75 (tham khao hinh v&). Tinh dién tich hinh phing gi6i han boi

hai do thi y = f(x) va y=g(x).

Ay [
A C
1 /1
PR g
238 13
A 7 B. —. C. — D 7
3 3 = 6

Loi giai
Chon D

+ Tinh tién cac d6 thi doc theo truc tung sao cho 4,B,0 thrfmg hang. Lac d6 dién tich cac hinh
khong thay dbi.

+ Dudng thang di qua 4, B,0 c6 phuong trinh y =kx véi k<0.Tacod: A(-2;-2k),B(1;k)

+ Vi AB=¥ nén (1+2)2 +(k+2k)2 :$<:>9k2 zzzkz—%. Do d6: A(—2;1),B(l;—%j

+Hamsb g(x)= a'x* +b' ¢o db thi di qua A(—2;1),B(1;—%) nén g(x)= %xz -1

+ Ta co: C(2;1) nén a =1. Do d¢: f(x)—g(x):(x+2)(x—1)(x—2)

+ Vay S=i‘(x+2)(x—1)(x—2)‘dx=%l.

Cau 61. (Sé Vinh Phiic 2022) Goi (H) la phan hinh phang gi6i han boi d6 thi (C) cta ham s6 da thirc
bac ba v6i db thi (P) ctia ham s6 bac hai (phan t6 dam) nhu hinh v& bén. Dién tich ctia hinh phing (H)

bang
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A3l B. L. c. il .2

- 12 12 12 12
Loi giai

Chon A

Duya vao gia thiét va hinh vé ta co:
+(C) 1a db thi cia ham s c6 dang f(x)=ax’+bx’ +ex+2 (a,b,ceR,a#0).
+(P) la @b thi ctia ham s6 c6 dang g(x)=dx’+ex (d,ecR,d+0).

Do (C) va (P) cit nhau tai cac diém c6 hoanh d0 x=-Lx=Lx=2 nén ta cb
f(x)—g(x)=a(x+l)(x—1)(x—2).

Véi x=0,taco £(0)-g(0)=a(0+1)(0-1)(0-2)=2=>a=1.
Dién tich cta hinh phang (H) 1a S=j1|f(x)—g(x)|dx=:2fl|(x+1)(x—1)(x—2)|dx=?—;

Céu 62. (THPT Ninh Binh - Bac Liéu 2022) Cho hai ham s6 y = x* + ax® +bx +¢, (a,b,c € R) ¢6 d6 thi
(C) va y=mx" +nx+p, (m,n,peR) co dd thi (P) nhu hinh v&. Dién tich hinh phéng gi61 han boi (C)

va (P) c6 gi4 tri nim trong khodng nao dudi day?

C. (2;3). D. (1;2).

Loi giai

Chon D

Phuong trinh hoanh d¢ giao diém cua do thi (C) va (P) la:

X +ax’ +bx+c=mx’ +nx+p < x° +(a—m)x2 +(b—n)x+c—p:0(*).
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Tir d6 thi ta thiy phuong trinh (*) c6 hai nghiém x=-1,x=1 (trong d6 x =—1 la nghi¢m boi 2 va

x =1 l1a nghi€ém don).

Suy ra x’° Jr(a—m)x2 +(b—n)x+c—p =(x+1)2 (x—l) .
1

Dién tich hinh phing gici han bai (C) va (P) 1a S = [|(x+1)" (x=1)[d :%.
-1

Ciu 63. (S& Lai Chéau 2022) Cho ham s6 bac ba y = f(x) c¢6 do thi 1a duong cong ¢ hinh bén dudi. Goi
X, X, 1an lugt 1a hai diém cyc tri théa man x, =x, +2 va f(x, )-3/(x,)=0,va d6 thi luon di qua

M(xo;f(xo )) trong d6 x, = x, —1.g(x) 1a ham s6 bac hai c6 d6 thi qua 2 diém cuc trj va M . Tinh ti s6

%(S, va S, lan luot 1a dién tich hai hinh phang dugc tao bai do thi hai ham f(x), g(x) nhu hinh v& ).
2

Xn - [ X2 |
'.1:-I *SZ
"I_‘I S] ;
| L
|llll I|I
. M ,
fix - f e
A
32
B.°
35
c. .
33
p. X
29

Loi giai
Nhan thay hinh phing trén c6 dién tich khong ddi khi ta tinh tién do thi sang trai sao cho x,=0.

Khi d6 taco x, =1,x, =3. Xétham f(x)=ax’ +bx’ +cx+d va g(x)=mx’ +nx+p.

. . a2 o 1 f'MH=0 3a+2b+c=0
Vi x, =1,x, =3 1a cac diém cuc tri nén ta co: & (1).
f'3)=0 27a+6b+c=0
Hon nfra, ta c6 f(1)=3fB)<=a+b+c+d=8la+27b+9c+3d(2). Tu (1) va (2) suy ra
b=-6a
c=9a
d=2a
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2(0)= f(0) p=2a m=-2a
Mit khac dyua vao d0 thi ta thay: < g(1)=3g(3) & <m+n+p=6a << {n=6a
2(0)=g03) Om+3n+p=2a p=2a

Suy ra: f(x) :a(x3 —6x° +9x+2),g(x):a(—2x2 +6x+2).

Khi d6 ta co: S, :|a|-j01\x3—4x2+3x\dx:%|a|,s2 =|a|mx3—4x2+3x\dx=§|a|. Do do,

S 5

s, 32

Ciu 64. (S& Quang Binh 2022) Cho ham s6 y = f(x) = —4x’ +ax’ + bx +c ¢6 d6 thi cat truc hoanh tai 3
diém c6 hoanh d¢ lan luot 1a —1;1;3.F(x) 1a mot nguyén ham ctia f(x) va y = g(x) 12 ham s6 bac hai di
qua ba diém cyc tri ctia d6 thi ham s6 y = £(x). Dién tich hinh phang gi6i han béi hai duong y = F(x) va
y=g(x) bing
A 128
= 15
o4
15°
C. 16.
D. 64.
Loi giai
Taco: f(x)=—4(x*=1)(x=3)= F(x) = jf(x)dx =—x*+4x +2x* —12x+d . Véi F(-1)=9+d,
F())=-7+d,F(3)=9+d ta suy ra ba diém cuc tri ciia ham s6 y=F(x) c6 toa do lan luot 1a
(-L9+d), (,-7+d) va (3;9+d). Xét ham sb bac hai y=mx* +nx+ p(m,n, peR) di qua ba
diém  (-L9),(,-7) va (39). Tu d6 ta c6 hé phuwong trinh  sau:
m—-n+p=9 m=4
m+n+p=-7 ©&Iin=-8=y=4x"-8x-3. Suy ra g(x)=4x"-8x-3+d. Ta co
O9m+3n+p=9 p=-3
F(x)—g(x)=—x" +4x" +2x" —12x—(4x* —8x—3) = —x* +4x’ - 2x" —4x+3.

Giai phuong trinh F(x)—g(x) =0 x=-1Lx=Lx=3
Vay dién tich gidi han bdi hai duong y = F(x) va y=g(x) la

s 3 s 3 2 128
S—I_llF(x)—g(x)|dx—J._l‘—x +4x = 2x" —4x+3d =
Cau 65. (THPT Phu Duc - Quéang Binh 2022) Cho hai ham da thirc baic 4 vabac 3 1a y = f(x),y = g(x)
(hinh v& dudi ddy chi mang tinh chit minh hoa). Biét rang hai d6 thi y = f(x), y = g(x) tiép xtic nhau tai
diém c6 hoanh d¢ bang 1 va cit nhau tai 2 diém khac c6 hoanh d 1an lugt 13 —2;0. Goi S, S, lan luot 1a
dién tich hinh phing gi6i han boi hai d6 thi trén & nira mit phang bén trai va nira bén phai cua truc tung. Khi

S, =% thi
15
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A s =22
5
B. 5 -2
15
C. 5=
15
L5 =2
15

Loi gii
Ta c6 hai d6 thi y = f(x),y = g(x) tiép xuc nhau tai diém c6 hoanh do bang 1 va cit nhau tai 2
diém khéc c6 hoanh d6 1an luot 14 —2;0 nén suy ra h(x) = f(x)— g(x) = ax(x —1)*(x +2)

S, = Iollf(x) —g(x)|dx= I;‘ax(x—l)z(x+2)‘dx :% Sa= i%

Suyra: §, = Ji| S(x)—g(x)ldx = _[_02

i%x(x—l)z(x+2)

dxzﬁ.
15

Ciu 66. (Chuyén Hung Vwong — Gia Lai 2022) Biét ham s6 f(x) =ax’ +bx* +3x+1(a,hb R va a #0)
dat cyc tri tai hai diém x,,x, théa man x, +x, =4 va F(x)+7(x) =¥. Goi y = g(x) la ham sb bac nhét

c6 d6 thi di qua hai diém cuec tri ctia d6 thi ham s6 y = f(x) . Dién tich hinh phang gi6i han boi hai duong
y=[(x) vd y=g(x) bang

Loi giai
f(x)=ax’ +bx’ +3x+1= f (x) =3ax" +2bx +3
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r £ o , 2b
Gi4 s ham so dat cyc tri tai x,,x, taco: x,+x,=——=4=>b=—6a

3a

Mitkhic: f(x)+ f (x,) =a () +a8) b (x +23) 435 + ) #2 =20

—aq (x1+xz) 3x1x2(x1+x2)}+b[(xl+x2)2_2x1x2}+%20

Sa 64——) (16——} 2:0
3

Sa ——2j ( 6——) 2:0
a 3

= 32a+?—0<:>a—§:>b——2

Vay: ham s6 f(x) = %;f —2x% +3x+1

Toa do cac diém cuc tri [l;%j va (3;1) suy ra phuong trinh dudng thang di qua hai diém cuc tri
g(x)= —%x +3

Hoanh d6 giao diém cta do thi f(x) va g(x) la x=Lx=2;x=3

Dién tich hinh phang gidi han boi f(x) va g(x) 1a

S=Iz l)63—2xz+3x+l— —2x+3 )c+-|.3 —Ex+3— l)63—2xz+3x+1 x=l
"3 3 23 3 6

Céu 67. (Chuyén Phan Bdi Chau — Nghé An 2022) Cho ham sé y = f(x) 12 ham da thirc bac bdn, c6 dd
thi nhan duong thang x =-3,5 lam truc ddi xing. Biét dién tich hinh phang ctia phan gii han boi do thi

ham s6 y = f(x),y = f (x) va hai dudng thang x =—5,x =—2 c6 gia tri la 152—07 (hinh v& bén).

Dién tich hinh phang gi6i han béi d6 thi ham sé y = f(x) va truc hoanh bang
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91
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71
50

61
50

Loi giai
Do ham sb y=f(x) 1a ham da thac bac bén va f(x)=0 c6 2 nghiém kép
x=-5,x==2= f(x)=a(x+2)*(x+5)* =a(x+7x+10)°
= f'(x)=2a(x" +7x+10)(2x+7). Ta co f(x)— f (x) = a(x* + Tx+10)(x* +3x - 4)

Goi S 1a dién tich hinh phéng cta phan gi6i han b6i dd thi ham sé y = £(x), y = £ (x) va hai dudng
thang x =—5,x =2

S =af (" +70410)( +3x—4)ax. Bt a=[ ][+ Tx+10)(x" 4 20 afax =22

Ta co Sza.A:azizl.
A 5

Dién tich hinh phang giéi han béi d6 thi ham s6 y = f(x) va truc hoanh bang

S, = é.[__j(xz + 7x+10)2dx = %

Ciu 68. (S& Nghé An 2022) Cho ham s6 y = f(x) =x° +ax’ + bx(a,b € R). Biét ham s

g(x)= % f(x) —% £ (%) +% /"(x) c6 hai diém cyuc trild x=1,x=3. V&i mdi ¢ 12 hing sd ty y thudc doan
[0;1], goi S, 1a dién tich hinh phang gidi han boi cac duong x =0,y = f(¢),y = f(x) va S, 1a dién tich hinh
phang giéi han béi cac duong x =1,y = £(¢),y = f(x). Biéu thic Q =128, +4S, c6 thé nhan dugc bao

nhiéu gié tri 1a s6 nguyén ?
A.7.

B. 10.
C.o.
D. 8.
Loi gidi

Tacd: f(X)=x"+ax’ +bx= f (x)=3x"+2ax+b= [ (x)=6x+2a= f (x)=6

2
3x"+2ax+b  2(6x+2a) 3

’ 1 ’ 2 " 1 "
Tudot : =— - +— =
Ur do ta suy ra: g (x) 3f(X) 3f(x) 2f (x) 3 3
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Do ham sd g(x) co hai diém cuc tri 14 x=1,x=3 nén suy ra { tre

g’(1)=0©{a:0
g(3)=0 [b=0
y=fx)=x"

Xét phuong trinh hoanh do giao diém cua y = f(r),y = f(x) ¢6 X’ = < x=1

= Q=128 +48, =12t' -4 +1= £ (?)
) \ A ’ 4 1 ,e 1 N . R - A N 1 63
Xéthamso f(f)taco f(1)=0<t=0;t=— voi t=— ladiémecyctituva f| — |=—.
4 4 4) 64
A 63 . LA 1 o R
Do t€[0;1] néntasuyra Qe a;9 tirc O c¢6 thé nhan 9 gid tri nguyén.

Cau 69. (THPT Co Noi - Son La 2022) Cho hai ham s6 y = f(x)=ax’ +bx’ +cx+d va

y= g(x) = mx” +nx+k cit nhau tai ba diém c6 hoanh do 1a —1;%;2 va ¢ d6 thi nhu hinh v&.

y A
V=g
1
Al o
1\ X
-1
y =fx)

s . 81 ) . N
Bi€t phan dién tich ké soc (hinh S ) bang EvS Dién tich phan hinh phang gidi han béi do thi

, 1 5 .
y= f(x),y = g(x) va hai duong thang x = E;x =2 (phan bdi den trong hinh v&) bang

A2 B. 24 c. 3L p. .
24 96 - 32 16
Loi giai
Ta co

f(x)—g(x)=a(x+1)£x—%j(x—2)(a>0)

s, =i[f(x)g(x)]dx: ja(x+1)(x—%j(x—2)dx:a.[(x+1)(x—%j(x—2)dx:a.g.

64
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Khi do: S, :j.[g(x)—f(x):ldx:—2j.(x+l)(x—%j(x—2)dx:%.

(S}
(S}
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