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Chapter: 7. Integrals

Exercise 7.1

1. Find an antiderivative of the function f (x)=sin2x by inspection method.

Solution:

Recall the functions whose derivative is sin2x
i(cost)=—25in2x -i(cosax):—asinax
dx dx
It implies that
sin2x = —li(COSZX)
2 dx

5o
=—| —=C0S2X
dx\ 2

Therefore, antiderivative of f (x):sin 2X is —%cos 2X

2. Find the antiderivative of the function f (X) =C0S3X by inspection method.

Solution:

Recall the functions whose derivative is cos3x

i(sin3x) = 3c0s3x -i(sin ax) = acosax
dx dx
It implies that

COS3X = li(sin 3x)
3 dx

=i(lsin3xj
dx\ 3

Therefore, antiderivative of f (X)=cos3x is %sin 3x
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3. Find the antiderivative of the function f (x) =e? by inspection method.
Solution:

Recall the functions whose derivative is e**

d d

&(GZX):ZeZX .&(eax):aeax
It implies that
X 1d X
2w

d (1 ZX)
=—| =€
dx\ 2

Therefore, antiderivative of f (x)=e* is %e“

4, Find the antiderivative of the function f (x)=(ax+ b)2 by inspection method.
Solution:

Recall the functions whose derivative is f (x)=(ax+b)’

(ax+b)" =n(ax+ b)”_1

j—x[(ax+b)3]:3(ax+b)z .jx

It implies that

Therefore, antiderivative of f (x)=(ax+b)’ is %(ax +b)’
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5. Find the antiderivative of the function sin2x—4e* by inspection method.
Solution:

Recall the functions whose derivative is f (x) =SIin2x

icost:—Zsin 2X -icosax:—asinax
dx dx
It implies that

sin2x = —li(COSZX)
2 dx

o)
=—| ——=C0S2X
dx\ 2

Recall the functions whose derivative is f (x)=4e>

ie3x — 3e3X .i eax — aeax
dx dx
It implies that
1d
e3x — (S e3x

3 dx( )
4 d . .

4e¥ = Z = (¥ « Multiply 4 on both sides
3 dx( ) Py

d (4 3Xj
=—|—¢
dx\ 3

o _ 1 4 4
Therefore, antiderivative of sin2x —4e* is —Ecos 2x—§e3

6. Find j(4e3x +1)dx

Solution:

Consider the given integral I (4e3X +1) dx
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[(4e™ +1)dx = 4] e>ax + [ dx
=4(%63X)+X+C ol edx=—e® +¢

_devixac
3
Therefore, J'(4e3X +1)dx A xac
3
7. Find sz (1—ijdx
X2
Solution:

2

Consider the given integral j X2 (1— ij dx
X

sz (1—%)dx :Ixzdx—fdx
3 n+l

:X?_x+c -Ix”dx=

+C
n+1

3

Therefore, Ixz (1— izj dx = % —-x+C
X

8. Find I(ax2 +bx+c)dx
Solution:

Consider the given integral J'(ax2 +bx + c)dx

I(axz +bx + c)dx = aI x2dx + bI xdx + cf dx

3 2
=a[x—j+b(x—j+cx+ D
3 2

3 2
=ai+bi+cx+D
3 2

3 2
Therefore, J‘(ax2 +bx +c)dx - K+bi+ cXx+D
3 2
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9. Find I(2x2+e")dx
Solution:
The given integral is I(sz +e*) dx

n+l

I(2x2+ex)dx=2jx2dx+jexdx -Ix”dx= X ¢

n+1
3

2% te4cC
3

3

Therefore, j(2x2 + ex)dx = 2% +e+C

2
10.  Find j(\/;—i] dx
Solution:

2
The given integral is J'(\/_ —%j dx
X

J'(\/;—%jzdx=j(x+§—2jdx
=jxdx+J.%dx—J'2dx

x? 1
=—+Inx-2x+C -I—dx:lnx+c
2 X

2
Therefore, J‘(\/;——) dx = X?+ InXx —2x+C

3 2
11, Find [X2X "2 g
X

Solution:
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Consider the integral j wdx
X

J»x3+5x2—4 J»x $45x° -4

Therefore, J‘wdx:%+5x+§+c

12 Fi dJ~x +3x+4 dx

Solution:

X} +3x+4

dx
Jx

The given integral is j

J'X +3x+4 —IX—3+3—X+idx
Ix oI

= I xgdx + 3] x%dx + 4_[ x%dx

5 1
+3(gjx2 +4(gjx2 +C
3 1

5 1
+2X2+8x2+C

3 7 5
Therefore, dex =§X2 +2X%? +8\/;+C

N
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Z+x-1

3
13.  Find ,j%dx
X_

Solution:

3 p— —
The given integral is ILJ;dex
X_

J-x3—x2+x—1dX:J»x2(x—1)+(x—1)dX
x—1 x 1
[t

(x +1)
:j X +1)dx

dx

-X ix+c
3
32,y 3
Therefore, .[LZdex=%+x+C
X_

14, Find [(1-x)+/xdx
Solution:

The given integral is j(l— X ) /xdx

J'(l—x)\/;dx=_[\/;—x\/§dx
=J.\/§dx—jx§dx

X§+1 X§+1
=1 .3 ‘¢
—+1 —+1

2 2
3 5
=Zx2+ x2+C
3

3 5
Therefore, j(l— x)/xdx = % X2 +%x2 +C
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15, Find [v/x(3x+2x+3)dx
Solution:
The given integral is J'\/;(sz +2x+3)dx

jﬁ(3x2 +2x+3)dx:j3x2 X + 2X/X + 3/xdx

= 3J‘ xgdx + ZI xgdx + 3I x%dx

5 3 1

—+1 —+1 —+1
2 2 2
=3; +2§ +3i‘ +C
—+1 —+1 —+d
2 2

7 5 3
=3 2 X2 +2 E X2 +3 § x?2+C
7 5 2
7 5 3
St e
7 5 2
7 5 3

Therefore, I&(sz +2x +3) dx =gx2 +gx2 +gx2 +CAdf

16.  Find _[(2x —3cosx+e")dx

Solution:

The given integral is I(Zx—3005x+ex)dx

j(2x—3cosx+ex)dx=2dex—f3cosxdx+_[e"dx

XZ
:2?—3(sinx)+ex+C

=x*-3sinx+e*+C

Therefore, I(Zx —3cosX + ex)dx =x%—3sinx+e*+C
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17.  Find J'(Zx2 —3sinx+5\/;)dx

Solution:

The given integral is I(sz —3sinx +5\/;) dx

I(ZX2 —3sinx +5\/;) dx = ZI x*dx —3Isin xdx + 5_[ x%dx

1+1

3 2

= 2%—3(—cosx)+5

3 3
:2L+3cosx+gx2 +C
3 3

3

3 —
Therefore, j(2x2 —3sinx +5\/§)dx - % +3003x+% X2 +C

18.  Find Isecx(secx+tan x) dx

Solution:

The given integral is J'sec x (sec x + tan x) dx

j sec X (secx +tan x)dx = J'sec2 xdx + Isec X tan xdx

=tanx+secx+C

Therefore, .[sec x(secx +tan x)dx = tan x +secx+C

2
19.  Find [ dx
cosec” X
Solution:
2
The given integral is I 5€¢ ZX dx
cosec” X
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2
I ¢ ZX dx = J.tan2 xdx
cosec” X

= I sec? x —1dx

= J.sec2 Xdx —Idx

=tanx—x+C

Therefore, j sec” X dx =tanXx— x+C
cosec? X
20. Find .[ 2-3sin x
cos® X
Solution:
2-3sin X
The given integral is | ————dx
g g I —
jisz’mxdx = stec2 xdx — 3j tan x sec xdx
COS” X
=2tanx—-3secx+C
Therefore, Iziﬂdx =2tanx—3secx+C
X

AP 1
21. The antiderivative of \/§ +— |dx
(¥

1 2 1

1) L iaxzic Z)Ex5+1x5+c
3 3 2
3 1 3 1
3)3x2+2x2+C 4)§x2+1x2+c
3 2 2
Solution:

The given integral is j(&+%} dx
X
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I(ﬁ+%}dx :Jx;dxﬂ'xidx

Hence, j'(\/;+i

Therefore, the option 3 is correct.

d 3 .
22, If d—X(f (x)):4x3—7 such that f (2)=0. Then f (x) is

122 2) x3+i4+%
X 8

Solution:

Given c?—X(f (x))=4 .

It implies that
3
f () =I4x3—7dx
1
=4J‘x3dx—3J‘Fdx
X3+1 —4+1

42X 3%
3+1 —4+1

+C

1
=x'+=+C
X
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Given f(2)=0

f(2)=2"+2"+C
0=16+ 1 +C
8
C- 128 +1
8
129
8
1 129
Hence, f(x)=x"+—=-—"-
( ) X4 8
Therefore, option 1 is correct.




