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f(61°) ~ 0.8660 + 0.0087
Sin61° =~ 0.8747 Ans.
Q.4 Find the approximate increase in the volume of a cube if the length of its
each edge changes from 5 to 5.02
Solution:
Let x be the each edge of cube. Since the length of each edge changes from 5 to
5.02
x = 5,dx = 6x=5.02-5
= 0.02
Volume ofcube = V= xxxxXx
V=X
dv. = 3x%dx
dv = 3(5)°(0.02)
dv = 1.5 cubic unit
Increase in volume = dv = 1.5 cubic unit
Q.5 Find the approximate increase in the area of @ circular disc if its diameter is
increased from 44cm to 44.4 cm
Solution:

Let r be the radius of circular.disc. Since diameter increased from 44 cm to 44.4

cm so radius is

Q.1

4 444
Zcmto 2 cm

22cm to 22.2cm

r = 22cm, dr= &r= 222-22
= 0.2cm
dA = nd ()
dA = 2murdr
= 27(22) (0.2)
= 27.467 cm?

27.467cm? Ans.

EXERCISE 3.2

Evaluate the following indefinite integrals

Increase in area = dA
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(i) I (3%% = 2x + 1)dx

(iii) Ix(\/;+1)dx, (x > 0)
I(\& +1)? dx (x > 0)

)

vin | 3%(2 dx (x > 0)
iy | Q%ﬁ de (6 > 0)
o) | ezxei i
Solution:

i) J@-2x+1)dx

= 3jx2dx—21xdx+fdx

3¢ 2P
3 T2 tXi§

= X2 oxP+x+C

I(\/;( +%)dx (x>10)
= f\/?<dx+f%

= I  dx + j < dx

3 1
X2 X2
= - 4+ —

(i)

+cC

NI

wWIN N oo

X2+ 24/x +c

[ x X +1ydx
= I(x\/} +X) dx

= Jx.xl/zdx+jxdx

(iii) (x >0)

Ans.

ADnS.

(ii) J‘(\/;(+%) dx (x > 0)

iv) | x+3)%dx

2
(vi) f((x-%jdx(xw)
wii [ gy 50
_ 2
0 [0
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ngdx+fxdx

NG
THg HC

Njo

]
2
28 ¢
5 2

X +C Ans,

iv) [ x+3)%dx

1
5 [ (@x+3)" 20x

3
1 (2x+3)2
2

+cC

Nlw|+

w

2X +3) 2
§X_3L+C Ans

) Jax +12dx (x>0)

JTa%02 + 2 () (1 # (@] e
dex +2 le/z dx + de

NIlw

2x2
3
2

N>

+ +X+cC

Njw

+

X2
5 +X+cC Ans.,

2
3 X
dx

(vi) J-( x—%)z (x>0)

-2 G+ (]

J(x—2+%)dx

J.de—ZJ.dx+J‘dYX
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X2
= > —2X+/nxX +c¢C ADnS.

wip | 3’%(2 dx (x> 0)

53

J. (3x'~ g 2x’/2) dx

Sle/zdx+2_[x_l/2dx

3
= 22 +4+[x+c  Ans,

(viii)

1
—_—
—~
<

T
=~

+
<
~

o
<

|
—_—
<

o
<

+
—_—
<

o
<

2 3
y2 + 2y2 +C Ans.

2
(ix) I M do (0>0) (Guj. Board 2006)

wi
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(x) ,[

o) |8

[ (\/6)* — 2 (\/6) (1) + (1)
\/(—9 do

'e-z\/_;[e+1 46
' 0
} (%—2?\/—?+ﬁjd9

¥ 1 1
] (91*/2—2 +0° /2) do

,. 61/2 de -2 Jde + Je*l/z do

3 15

02 0
ERA

2 2

2 3 15
592—29+292+c Ans.

(1 —/x)?
\/;( dx (x>0) (Lhr. Board 2006)

[()°-2(1) ffx) B
' X

[ 1—2/X+X

J dx
Jx
.(L_g&ijdx
X x X
-1 LY
J(x2 -2+x77)dx
= L
J xz2 dx—2_[dx+_[x2 dx
1 3
X2 X2
T—2x+§ +C
2 2
1 3

2x2 —2x+§x5 +c  Ans.

2X + ex d
er  OX
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* X X
. e (ee+1)OI

J (e +1) dx

Je* dx+fdx
e“+x+c Ans,

Q.2 Evaluate

. dx x+a>0
(l) J‘\/X+a+\/X+b£<+b>O)
dx

(iii) I—x+a+\/;((X>0 a>0)
jﬁliLdX

(V)
(vii) I \/1-cos2x dx (1 —cos 2x > 0)

(ix) I sin’x dx

. ax+b
(xi) J‘*Z—be n Cdx

cos2x — 1
(xiii) j 1 + cos2X dx, (1 + cos2x.#.0)

Solution:

() IV x (xra>o

X+a+\x+b

)

dx x+a—\/x+b

2

(i) I L v dx
(iv) I (a- 2x)g dx

(vi) ISin(a+b)xdx

(viii) f (Inx) x % dx (x > 0)

1 —T
(x) Il+cosxdx(2 <x<n/2)
(i) Icos3x sin2x dx

(xiv) I tan’x dx (Lhr. Board 2011)

x+a—Vx+b

T Y J(x+a?—(x + by o

a ‘\M+a—Vx+bd
= x+a-(x+b
. Y Yo
(x+a) —(x+b)

v X+a—-x->b

Y xtatx+b Ax+ta-x+b

(Ch.03) Integration
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- L i oo

= ﬁ[f(ma)l/zdx [ x_by” % dx]

3 3
- afb{(ﬁa)z —(X+b)2} +c

3 3
2 2
2 3 3
= 3a-h) [(x+b)2—(x—b)2]+c Ans.
(i) I—z dx (Lhr. Board 2008)
1+X
= I(—1+—22)dx !
14x 1+x54 1-x°
2
—1-x
2
dx
= —Idxﬂfmz
= —x+2tan? x+e Ans.

(|||) I\/m_'_\/— (X>0 a>0)

dx \/x+a—\/;<
T xtatx | Axta—x

X +a—1/x ix
T @ +a) - ()
Yo Y

[ (x+a) -—X

= X
* X+a-—-X d

1 1
e -xox

1 1
% [j(x+a)/2dx—.[x/2dx]
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(iv) f (a - 2x)*? dx
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(v)

[ (1)°+3 (1)° () #8@) ()24 (¢’
v ex
[ 1+ 3" + 3e¥ +e¥

= o dx

X
1 2X
- | (ex 3e 3e *) dx

= ) (*+3+3e*+e*) dx

1 1
—Ie"‘—dx+3,[dx+SIede+§J.e2X.2dx +5 IeZX.de
—X X 1 2X
= —e " +3x+3e t5ev+cC Ans.
(vi) _[sin (a+ b) xdx

1
= 34D sin(a+b)x. (a+b)dx
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a+b - —cos(a+b)x+c

1
“a+hb

cos(a+b)x+c Ans.

(vii) I \/1 —c0s2x dx (1-cos2x>0) (Lhr.Board 2008, 2009)

-+ €0S 2X = 1 — 2 sin’x
_[ \/Zsinzx ( ]

2sin® x = 1 — cos2x

\2 _[sinx dx
\J2 (~cosx)+c

—1/2 COSX+C Ans.

(viii) I (4nx) x% dx (x > 0)

(/nx)?
= 5 +cC AnsS.

(iX) Isinzx dx

-+ 082X =1 L 2'sin®x

_ | 1—cos2x dx 2sin? x = 1 — cos2x
- 2
. 5 1—cos2x
sin’x ==

= % j(l—cost) dx

1
J'dx—zl2 C0S2X . 2 dx

NI N[

1.
X -2 Sin2x + ¢ AnS,

1 -7 T
() I 1 + cosx dx (7<X<§)
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2X X
200s°5 2c0s? 5 = 1 + COsX

_[ sec?

X
tan 2 +C Ans,

“* COS2X = 2 cos?X — 1
2, —
dx 2c0s° X = 1 + cos2x

dx

N | X
NI
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. ax+b
(xi) Iax2+2bx+c dx

2ax + 2b

ax’+2ox + ¢ X

In |(ax® + 2bx + ¢| + ¢ Ans.

NIFL N[

(xin) Icos 3x sin2x dx

1 .
5 _[ 2¢0s3x sin2xdx

% J. [sin (3x + 2x) — sin (3x — 2x)] dx
“+ 2c0s o sinp =sin (o + B) —sin (o — B)

I (sin5x — sinx) dx

[Isin 5x dx —Isinx dx]

[%I sin5x . 5dX = _[sinxdx ]

NI NP N N

— C0S5X
( 5 + cosx) +C

-1 (cos5x )+ A
> 5 —Cosx|+c ns.

cos2x —1
(xiir) J‘m dx, (1+ cos 2x # 0)

_ '1—costd
= ~J T+ cosax XX

[ 2sin’x y
= 7J 2c0s%x ¥

= - Jtan® dx
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—_[ (sec’x — 1) dx

- ,[seczx dx + Idx
= X-—tanx+c Ans.

(xiv) I tan®x dx (Guj. Board 2005, 2007) (Lhr. Board 2011)

,[ (sec®x — 1) dx

,[ sec® X dx—.[dx
tanx —x + ¢ Ans.

EXERCISE 3.3

Evaluate the following integrals.

—2X
o1 | V2
Solution:

j —2X dx

N

-
_[ (4-x3  —2xdx
%
-
1

2

2\/4—x2 +C Ans,

+C

dx
Q.2 I 2+ 4x + 13
Solution:

dx

X2+ 4x + 13





