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Chapter - 7

Integrals

Exercise 7.1

Find an antiderivative (or integral) of the following
functions by the method of inspection in Exercises 1 to 5.
1. sin 2x
Sol. To find an anti derivative of sin 2x by Inspection Method.
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d
We know that . (cos 2x) = — 2 sin 2x

-1 d
Dividing by — 2, o5 dx (cos 2x) = sin 2x

d (_—1 cos 2xj i
or - 9 = sin 2x
By definition; an integral or an antiderivative of sin 2x is

o cos 2x.

-1
Note. In fact anti derivative or integral of sin 2x is 5 Cos 2x + c.

For different values of ¢, we get different antiderivatives. So we
omitted ¢ for writing an anti derivative.

2. cos 3x
Sol. To find an anti derivative of cos 3x by Inspection Method.
d
We know that . (sin 3x) = 3 cos 3x
Dividing by 3, l — (sin 3x) = cos 3x or i (l sin 3xj = cos 3x
g by 3 dx - dx \ 3 -
By definition, an integral or an antiderivative of cos 3x
1
is g sin 3x.
(See note after solution of Q.No.1 for not adding ¢ to the answer.)
3. e*.
Sol. To find an antiderivative of ¢2* by Inspection Method.
d d
We know that — e® = e — (2¢) =
d dx
Dividing by 2, = — &* = e* or a 1 o2 | = e
2 dx dx \2
An antiderivative of e is % e,
4. (ax + b)2
Sol. To find an anti derivative of (ax + b)%
d d
We know that — (ax + ) = 3(ax + b)?> — (ax + b) = 3(ax + b)%a.
dx dx
Dividing by 3a, — — (ax + b)® = (ax + b)?
3a dx
or % [é (ax + b)ﬂ - (ax + bY?
1
An anti derivative of (ax + b)? is 30 (ax + b)°.
5. sin 2x — 4e%*,
Sol. To find an anti derivative of sin 2x — 4e® by Inspection Method.
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10.

We know that di (cos 2x) = — 2 sin 2x

X
R d (-1 . .
Dividing by — 2, — | —-cos2x| = sin 2x @)
dx 2
. d 3 3 d ('1 Sx) 3
%X X . —_ —e = X
Again 2’ 3e e e
. . d -4 3x
Multiplying by — 4, == | 57¢" | = - 4¢3 (D)

Adding eqns. (i) and (i7)

a (;1 cos 2xj + & (;4 e3x) = sin 2x — 4e*

dx \ 2 dx \ 3

or d (;1 cos 2x — 4 eSx) = sin 2x — 4
dx \ 2 3

-1
An anti derivative of sin 2x — 4e® is —— cos 2x — g ex,

2
Evaluate the following integrals in Exercises 6 to 11.

[ @e® +1)ax.

'[(4e3x+1) dx = I 4e* dx + I 1 dx

3x P
=4J. e3xdx+x=4% +x+c.{-' J.e“x dx=7andj. 1dx=x}

N
sz(l—i] dx = f[xQ—%z] de = [ *-1) dx

x2

n+1l

3
ifnz-1
1

=_[x2 dx—Jldx:% —x+c.{-' J.xndxz

n +
j(ax2+bx+c)dx.

_[(ax2+bx+c) dx = jaxQ dx+fbx dx+jc dx

x? x?

2 1

= X d b X d 1 = —_—

a.[ X + J. x + cJ. dx a5
where ¢, is the constant of integration.
_[ ©2x% + e¥) dx.

_[ (2% +€%) dx = j 2% dx + f e dx

x2+1 x3
+e"+c=2 5 +e* +c.

=22 dx+ [ dx =2

[ (@—jzf dx.

2+1



Sol. f[f—j;]g dx

1) 1
Opening the square = J. [(\/;)2 + (\/;) -2Jx \/;) dx

I[x+%—2)dx =jxdx+fidx—j2dx

2

=% +log | x| - 2x + c. [ I2dx=2.|. 1dx=2x}
xS +5x% -4
1 [ 50 de
3 5% 4 3 5l 4
Sol. j“xi’; dx = f[fﬁ+;2_x2] dx

. a+b-c a b ¢
USlngT:E‘FE—E

.[(x+5—4x’2) dx = fxl dx + I5 dx — J. 4x% dx

xz 9 xz x—2+1
=E+5_|.1dx—4J.x dx=?+5x—4_2+1+c
2 4
x
=5 + bx + L te

Evaluate the following integrals in Exercises 12 to 16.

12, .[ x3+8x+4

N

3 3
x° +3x+4 x 3x 4
Sol. I Jx dx = J. (xl/z + 72 + xl/2] dx

dx.

- J‘ (x3—1/2+3x1—1/2+4x—1/2)dx - .[ (x5/2+3x1/2+4x—l/2) dax

= J. 2% dx + 3_[ 2 dx + 4J. V2 dx

5/2+1 1/2+1 -1/2+1 7/2 3/2 1/2
x
=5 +3x1 +4x1 +c=xT+3xT+4xT+c
| ~+1 —+1 L = =
2 2" 2 " 2 2 2
2

- 22 + 26%2 + 812 + ¢

2 -xPrx-1

13. f 1
3_ .2 2
-—x“+x-1 -D+(x-1

x -1
x-D2+1

-1 dx:J.(x2+1) dx



2+1 3
=jx2dx+jldx=x tx4c = sx+e
2+1 3

14. [ Q-2 Vx dx.
Sol. [ A-®)xdy = [ (x-xx) dx

- J (x1/2 _ xlxl/Z) dx — I (xl/z _ x1+1/2) dx

1/2+1 3/2+1
='|-(x1/2—x3/2) de = X X ‘e
1 341
2 2
3/2 5/2
_x - X _ 2 32 2 sp
= § 5 +c_§x gx +c
2 2

15. [ Ja (3x% +2x +3) dx.
Sol. | Vx(B32®+2x+8) dx= [ aV2(32® +2x+3) dx

= J. (3x% 22 + 2x 2 + 3xV2) dx = J. (3x%2 4+ 2232 + 3xY2) dx

( 1 4+1 5 1 2+1 3)
24 == = + == =—

22 22 2 2
=3.[ %52 dx+2j %32 dx+3f % dx

5/2+1 3/2+1 1/2+1 7/2 5/2 3/2
=32 422 + 3% ve=3—+2X— 43X 4o
§+1 §+1 1+1 7 5 3
2 2 2 2 2 2
_6 4 s onn

7 5

16. '|.(2x—3cosx+ex) dx.
Sol. _[(2x—3cosx+ex) dx = _[ 2x dx — _[ 3cosx dx + J. e* dx

2
=2.|.3c1 dx—SJ.cosx dx+fexdx =2%—35inx+ex+c

=x2 -3 sinx + e +c.
Evaluate the following integrals in Exercises 17 to 20.

17. [ (24 -8 sin x +5Vx) dx.
Sol. j (2x% - 3sin x + 5vx) dx

= ZJ‘ x% dx — 3'[sinx dx + 5_|. «2 dx
2+1 Ll/2+1 3 3/2

=22+1—3(—cosx)+5 1+1+c=2% +3cosx+ST +c
2 2
x 10
=2 — +3cosx+ — 2?2 +e
3 3



18. J sec x (sec x + tan x) dx.

Sol. I sec x (sec x + tan x) dx = _[ (sec? x + sec x tan x) dx

2
—fsecxdx+fsecxtanx dx = tan x + sec x + C.

sec? x
19. | —5—

cosecx

1 2

sec? x 2 sin” x
Sol. [ v= [ s x = [ IS gy

cosecZx 1 cos“ x

sin® x

= _[ tan®x dx = f (sec’x -1) dx
(. sec?x—tan®x =1 = sec?x —1=tan?x)

= _[ sec?x dx—Jl dx =tan x — x + c.
Note. Similarly _[ cot?x dx = J. (cosec®x —1) dx

=Icoseczxdx—fl dx =—cotx —x + c.
_[ 2-3sinx

COS2x

Sol J-2—3sinxd J-( 2 _3sinx)d
o cos? x = cos?x  cos®x X

20.

3sin x
= J.[Zsec%c—] dx = J. (2 sec?x — 3 tan x sec x) dx
COS X COS X

=2 J‘seczx dx — 3 fsecxtanx dx =2 tan x — 3 sec x + c.
21. Choose the correct answer:

1
The anti derivative of (\/; + —] equals

Jx

(A) 1x1/3+2x1/2 +C (B) E x2/3 + l x2 +C
3 3 2
3
© 2 ¥ 4 2212 4 C ™ 2 x2e Ly
3 2 2
1
Sol. The anti derivative of the (\/; + Tj
x
1
= j (\/;4'\/;) dx = J. (x1/2 +x71/2) dx
1/2+1 1/2+1
=le/2 dx+.|.x’l/2 dx:x1 +x1 + C
5 +1 5 +1
3/2 1/2
2
=xT +xT +C=§x3/2+2x1/2+c
2 2

Option (C) is the correct answer.



22.

Sol.

Choose the correct answer:
3
If dx fx) = 423 - —7 such that f(2) =0. Then f(x) is
X x
@ at+ L 129 ®) a®+ L 4 129
x 8 x 8
. 1 129 s 1 129
= 3 =< D - ==,
(C)x+x3+8 ()x+x4 3

Given: a flx) = 4% — 3 and f(2) =0
dx x*

By definition of anti derivative (i.e., Integral),

£x) = j(@ﬁ-%} de = 4] & dx—iji4 dx

or f(x)=ax*+ o +c ()
x

To find ¢. Let us make use of f(2) = 0 (given)

Putting x = 2 on both sides of (i),

1 128 +1
f2) =16+ ¢ +c or 0= 8+ +e
(.- f(2) = 0 (given))
129 -129
or c+ — =0 or c¢=
8
. =1 ) 129
Putting ¢ = in @), f(x) =x* + — - =2
g 3 3 s 3

Option (A) is the correct answer.





