Chapter : 16. DEFINITE INTEGRALS

Exercise : 16A

Question: 1
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Solution:
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Question: 2
Evaluate:

Solution:
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Question: 3
Evaluate:

Solution:
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Question: 4



Evaluate:

Solution:
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Question: 5
Evaluate:
Solution:
—log4
Evaluation:
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Question: 6
Evaluate:
Solution:
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Evaluate:
Solution:
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Question: 8

Evaluate:

Solution:
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Evaluation:
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Question: 9

Evaluate:

Solution:
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Evaluation:
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Question: 10
Evaluate:

Solution:
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4
Evaluation:
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=[tan’! 1-tan’! 0]
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Question: 11
Evaluate:

Solution:
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Evaluation:
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= [tan™?
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=[tan"! w-tan' 0]
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Question: 12
Evaluate:

Solution:

[

Evaluation:
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= [sin™"x]
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o VI —x2
=[sin’! 1-sin’! 0]
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Question: 13
Evaluate:

Solution:
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Evaluation:

e

J- sec®x dx = [tanx]
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= [tan (g) — tan 0]
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Question: 14
Evaluate:
Solution:

-2

Evaluation:
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= [~cot(3) + cot (-3)]
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Question: 15
Evaluate:

Solution:
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Evaluation:
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J:(coseczx— 1)dx = [—cotx —x]
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= 0—§+ 1]
- 1_2]

Question: 16
Evaluate:

Solution:

&

Evaluation:

T
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J- tan®xdx = J- (sec’x— 1)dx
0 0

J-E(seczx— 1)dx = [tanx — x]
= [tan (g) — g— taIl(O) — 0]
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Question: 17
Evaluate:

Solution:
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Question: 18



Evaluate:

Solution:
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Question: 19
Evaluate:
Solution:

log 2

Evaluation:

T

3
J- tanxdx = log|secx|
0
T
=log |sec (§)| — In|cos0|
=log|2|-log|1]
=log2

Question: 20

Evaluate:
Solution:
log(v2—1)+log(2++/3)
Evaluation:

T

4

e

o

cosecxdx = —log|cosecx + cotx|

= —log |cosec (9 + cot (g)l + Iog|cosec(g) + cot(g)l
=-log|v2+1|+log|2+V3|

Question: 21

Evaluate:

Solution:
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Evaluation:

T

7 1(3
J- cosx dx = EJ- (3cosx + cos3x)dx
] ]

T

13 ir . sin3x
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Question: 22
Evaluate:

Solution:

| b

Evaluation:

T

7. 177 _
J- sin®x dx = —J- (3sinx — sin3x )dx
] 4 ]

1 % . . 1 CO83X
—J- (3sinx — sin3x)dx = — [—BCosx + ]
4], 4
3n
s T +COS(T) 1[ 5 0+cosO

= cos(z) 3 2 cos 3
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Question: 23
Evaluate:

Solution:
(4-3v2)
Evaluation:

T T
7(1 — 3cosx) 3
J; sinZy X %(Cosec (x) — 3cosec(x)cot(x))dx

T

= f(msec2 (x) — 3cosec(x)cot(x))dx

Question: 24
Evaluate:

Solution:
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Evaluation:
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J- V1 +cos2xdx = J- \ 2cos?xdx
0 0

= /2[sinx]
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1
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Question: 25
Evaluate:

Solution:
(v2-1)

Evaluation:

T

T
r r
o . —— v ———
J- V1 —sin2x dx —J- Jsin?x + cos?x — 2sinxcosx dx
0 0

T

4
= J- (cosx — sinx) dx
0

=[sin x + cos x]

= [cos (9 + sin (9 — cos0 — Sino]

1 1
= [+ 55" 1]
=[v2-1]
Question: 26
Evaluate:
Solution:
2

Evaluation:
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Question: 27
Evaluate:

Solution:
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Evaluation:
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J’E dx J’E dx
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T

T
J’I dx J’Il 2vd
———=| Zsectxdx
o 20c08%x J, 2

T

J’Zl 2 g l[r )
—fec xXax = |tanx
0 2 2

= % [fan (g) - fanO]

Question: 28
Evaluate:

Solution:

1| =

Evaluation:

T T

J’E dx J’E dx
T 1 cos2x - )= 2sinZx

a

T

T
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_ _ R
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Question: 29

Evaluate:



Solution:

3
542

Evaluation:

T

13
sin2xsin3xdx = EJ- (cosx — cosbx)dx
0

(=] 1
e

1(3
= —J- (cosx — cosbx)dx
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ir . sinbx ]
—|sinx —
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Question: 30
Evaluate:

Solution:

5]

Evaluation:

|

T

I
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cosxcos2xdx = EJ- (cos3x + cosx)dx
0

rsin3dx
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p | =
(%)
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Question: 31

Evaluate:
Solution:
—4
q

Evaluation:

T 1 T
J- sin2xcos3xdx = EJ- (sinbx — sinx)dx
0 0



11—cosbx
=5 < +cosx]
= % — LSSR) + cos(m) | — %[— 0035(0) + cos(0)
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Question: 32
Evaluate:
Solution:

2

Explanation:

T

Z 2x — T
\ﬁcos( Z )dx

J-z J1+sin(x)dx = J-
li]

li]
ZE . (Zx—n)
= 22s8in
4

= 2% (0 —sin(— g)

Question: 33
Evaluate:
Solution:

2

Explanation:

T T
z z X
J- J1+ cos(x)dx = J- V2cos (E) dx
1] 1]

= ngin (%)

Question: 34
Evaluate:

Solution:



2 1a
[——Ztan ZJ

Explanation:

((x*+1) Zx*+2-1
J-_z—dx=J-—_2 dx
o Lx2+1 o X*+1
f2x4_ld-+f2 ° _ix
_01'2+11 0x2+1l
xP—1)(x*+1 2 2
=J-( 2)( )dx+J- dx
0 x2+1 g X2 +1

2
=J- (x?— 1)dx + 2tan™*x
0

3 2

X -1
= [? — X + 2tan xl
1]

2+ 2tan~12
= — an
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Question: 35
Evaluate:
Solution:

(21og 3 -3 1og 2)

Explanation:

z dx Zx+2)—-(x+1)
J;(x+1)(x+2)=£ GrDaty

=[log(x +1) —log(x+ 2)]}

=2log3-3log2
Question: 36
Evaluate:
Solution:

é(log 2+log 3)

-

Explanation:
J’2 x+3 J‘ J‘ 1 i
; x(x+ 2) dx , X+ 2 *

3
= Elog x —log(x+2)

1
=3 (log2 + log3)

Question: 37
Evaluate:

Solution:



%(log 5—log 3)

Evaluation:

J:xzdi P J:(x - 2)1(;[ T

1 1
= Elog(;t —-2)- Elog(x +2)

—L10g3 = L1091 - L10g6 + ~10gs
T3709° T 408 T oeb T 0g

sl

1
=1 (logs — log3)
Question: 38

Evaluate:

Solution:

=

log

1++/3

Evaluation:

dx dx
J-v’x2+2;[+3=f\f(x+l)2+2
Substitute:
x+1 _

=Uu
V2

~ dx =+2du
\;"Edu
I Vae 2
=log(\ 2 +1+u)
Undo substitution: u = %
4

dx
——— =p x+1)2+2+x+1
o ViTrarys  o9WeED )

—log (V@ + D2 +2+4+1) —log(,/O+ D2 +2+0+1)

= Iog[S + 3\.@) —log(1++/3)

| (5 + 3\5)
=10
& 1+ \,-"5

Question: 39
Evaluate:

Solution:



log(4+\lﬁ) ~log(3 +\l'§)

Evaluation:

dx dx
J-Jx2+4x+3=f\f(x+2)2—l
Substitute:
x+2=u
s dx=du

du

v —1

=log(yu?—1+u)

Undo substitution: 4 = x + 2

2 dx
] —————=log((x+2)2—1+x+2
J-”*x2+4x+3 9(( ) )

=log(JZ+27—1+2+2) —log(/(1+2)2 —1+1+2)
~1log(4+v15)-log(3+v8)
Question: 40

Evaluate:

Solution:

2 ( _; 5 41
J1‘8.11 1——’[3.11 1—}

FE R

Evaluation:

J’l 1 i J’l 1
0 2x%+x+1 *= o

(\f’ﬂ+%)2+% dx
23

Substitute 4x+1vV7=u

dx ﬁd
- 1—4 u

Now solving:

1
J-(—2+ 1) du =tantu
u

zj' 1,2
— | ———dadu=—=1tan "u
\."7 uz+1 "’?

vV
.-.J-I;dx=itan‘l(4x+l)
0 2x2+x+1 V7 V7
2 A+ 2 1
=ﬁtall (\ﬁ)—\f—?tan (\,’_?)
2 (5 (1
=ﬁ{t311 (ﬁ)—tall (\,"_?)}

Question: 41



Evaluate:

Solution:

Z(a—b)

Evaluation:

|

T

I[a b
(acos®x + bsin’x)dx = J-z [E (cos2x + 1) + > (1— cost)] dx
4]

| H

e (sian N ) N b ( _ SinZI)]

B A Y A S

B a(sirern)er(n sinn) a(sino_l_o) b(o 35?10)]

2V 2 2/ 202 2 2\ 2 2 2
a T b, a b

= §(0+§)+5(§_0)_E(O+0)_5(0_0)]

_H b
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Question: 42
Evaluate:

Solution:

Sl

Evaluation:

T T

3 , Ztanx + 1\°

(tanx + cotx)*dx = — | dx

£ £ tanx

3 3

T T

Iftan®x + 1\’ zsec?x(tan®x + 1)

— | dx = dx

fis tanx pis tanx

3 3
Substitute:
tan(x)=u

! d
X = u
sec?(x)
2
u-+1
@y,
u
= ——

J’% tan®x +1 zd' [tan(x) (]
x P x = [tan(x) — cot(x)

= [tan (g) — cot (9 — tan (g) + cor(g)]

1
=|1-1- ,-5+_]
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2
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Question: 43



Evaluate:

Solution:

kR
16

Evaluation:

By reduction formula:
z 3(0sin(x) 3
7 cos?(x)sin(x
J- cos*x x=—+—fcoszxdx
. 4 4

We know that,

J‘ 2 d 1 [sian N ]
cos“x dx =— X
2 2

raf H

J’ . cos®(x)sin(x) 3[sin2x
costxdx =———+—|—— x]
. 4 gl 2

3 (MY . (T . . .
cos (g) sin (g) N 3 [snm . n] cos*(0)sin(0) 3 [sin0 . 0]
4 8l 2 2 4 8l 2
3 m 3
=0+=[0+z|-0-Z[0+0
8 [ 2] 8 [ ]

3
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Question: 44

Evaluate:
Solution:

: logJ- [ SNE
Jsa ] 2

~

Evaluation:

Assume that a=0.

2 1 2 1
J; —x? +ax +a? dx=—J; x? — ax — a? dx
[erre e
o 22+ (V5-Da)(2x+ (V5—1)a)

- f (ﬁa(u T (2—@ ")) VEa(ex +2(@ = 1)a)) ax

Now,

1
dx
J-ZI + (—\.’E— 1)a
Substitute:

u=2x+(-v5-1)a



= logu

Undo substitution:

u=2x+(—V56—1a

1 1
dx =—log(2x+(—V5 -1
J-2x+(—\,"§—l}a X zog( x+ (— )a)

Now,

1
dx
J- 2x + [\,@ — l)a
Substitute:

u=2x+((5-1)a

1
~dx =—du

2
1J’1d
2 u U

1!
=3 ogu
Undo substitution:

u=2x+((5-1)a

1
d
J- 2x + (V"E — 1)a

1
X = Elog(ZI + (\E — l}a)

2 J’2 1 iy 2 J’2 1 i
voa Jo (2x+ (—V5—1)a) t T Vsa ks 2x + (V5 —1)a g

_ log(2x + (=5 —1)a) B log(2x + (V5 —1)a)

\,@a \Ea
J-z 1 dy = Iog(Zx + (\E — l)a) Iog(ZI + [—\.@ — l)a)
o T N - o
_log(4+ (V- 1)a) log(4+(~VE-1)a) log(0+ (V5 - 1)a)
log(0 + (—5 - 1)a)
+
V5a

1 I 7 +3V5
a V5a °9 2

Question: 45
Evaluate:

Solution:

T

6

Evaluation:

1 1
J-a dx J-a 1
IVx—x2 L1 12

(-

.



Substitute:

2x-1=u

-d'—ld
- dx = du

1
———du =sin"*(u)
J- v1—u?

Undo Substitution:

u=2x-1

so=sin’! (2x-1)

1

z dx 1oy 1
Lﬁ—sm (l— )

a

1
=sin"(1-1) - sin‘l(i— 1)

Question: 46
Evaluate:

Solution:

T

8

Evaluation:

llll— 1 1 1

- 2y — o _+_Z .
J;\;x 1d;tj;4(1 z)dx
1 1

=—J- J1I—(2x—1)2dx

2Jq

Substitute:

2x-1=u

'd'—ld
~dx = du

1 —
-'-EJ-\fl—uzdu

Substitute:
u=sin(v)
ssin'l (w)=v
s.du=cos(v)dv

= [ cos(v)Ja — sin2(v)dv
= [ cos?(v)dv

We know that,

J- cos?(v) dv = %[Sm;Zv) + v]

Undo Substitution:



v=sin'h (wsin(sin™ (W)=Ucos(sin~t (1)) = /1 — w2
sin™*(u) . uy'1 —u?

2 2

Undo Substitution:

u=2x-1

sinT}(2x—1) . (2x — 1)1 —(2x — 1)2

4 4
sin~t(2x—1 2x — 1)1 — (2x — 1)2
J-\,l—(Zx—l) _ (8 )+( )Vg ( )

_sinTH(2-1) N (2-1Dy1-(2-1)2 sin7'(0-1) (0-1)y1-(0-1)3

a a 3 a
I
=E+0—§—0
T
8

Question: 47
Evaluate:

Solution:

=

2
lOgZ—lOQE@—;

Evaluation:

3 1
J-l x2(x + l)dl

Perform partial fraction decomposition:
J’3 1 i _F( 1 l_l_ 1)d_
L x2(x+1) *= L+l x x? *
1
= [Iog(x + 1) — log(x) — I]
1 1
= [Eog(4) —log(3) — 3 log(2)+ log(1) + I]

=log(2) —log(3) +§

Question: 48

Evaluate:
Solution:
2
log 6—-log 5——
15

Evaluation:

QR
2+ 02 T Ut T v 2

2 21
Z_EJ- T 1e J- (2;»L+:L)2(“UL+J;}dJL




=-2 Elog(z;’c + l)] -2 [2(%11)] + [log(x)]
1 1
~ ~[1og(5)] + [155] + log @] + tog(3)] - [ 5] + og (1)

= Log(6) ~log(5) ==
Question: 49
Evaluate:

Solution:

1

Evaluation:
1 1
J- xe*dx =J- (x—1+1)e*dx
0 0

=[(x-1)e* ]

=[(1-1) e!-(0-1) €]
=1

Question: 50
Evaluate:

Solution:

Evaluation:

ral H

J- x2cos(x)dx = x*sin(x) — J- 2xsin(x)dx
li]

ral H

J- x%cos(x)dx = [x%sin(x) — 2sin(x) — 2xcos(x)]

= [(gf sin (g) — 2sin (g) — mcos (g) —(0)2sin(0) + 2sin(0) + 0]

T
ZLI_Z_O_O+O+O

5

Question: 51

Evaluate:

Solution:

ST

,_r

N 16( ]

Evaluation:

From integrate by parts:



T

J-‘szsin(x)dx = —x?cos(x)— J-—Zxcos(x)dx
li]

From integrate by parts:

e

J- x?cos(x)dx = [-x%cos(x) + 2xsin(x) + 2cos(x)]
= [2xsin(x) + (2—x?)cos(x)]

= [g sin (E) + (2 — }'[_2) cos (g) — 2(0)55?1(0) - (2 - O)COS(O)]

4 16
[H + 2 i +0-0 2]
- 2\.@ \.E 16\.’5
2
T T
=\,"§+—

2z 1V
Question: 52
Evaluate:
Solution:

-

4

Evaluation:

T

J-z xZcos(2x)dx =
1]

|

xsin{x)dx

x2sin(2x) J‘
2

ral 5

x?sin(2x) sin(2x) N xcos(2x)
2 4 2

xZcos(x)dx = [

(%)235?1(5) sin(m) (%)Cﬂs(ﬁ) (0)2sin(0) sin(0) (0)cos(0)
2z T 2 T 2z Tz T2

h—o—g—o+o—ﬂ

Question: 53

Evaluate:
Solution:
2 7t
27 12
Evaluation:
7 3 cos(3x)
7 x3*cos(3x
J- x*sin(3x)dx = - J-—xzcos(?:x)dx
1]

x*cos(3x) xZ%sin(3x) 2xsin(3x)
=TT 3 T3 _f 3 &

x3cos(3x) xZsin(3x) 2xcos(3x) 2 cos(3x)
= + + S| - dx
3 3 9 3 3



x*cos(3x) x%sin(3x) 2xcos(3x) 2sin(3x)
3 3 9 27

m? . /3m . (3m
G)S?(EJ+O_2“1§5)

2 7l
S \27 12

Question: 54

——0+ +0-0-0+0

Evaluate:

Solution:

TE3 _TE\
43 8

Evaluation:

T {14

2 7x°
J- x?cos?xdx = J- ) (cos(2x) + 1)dx
li]

0

T

—fﬁxz (20)+ %) x
= . ZCOS X 5 X

x2 x2 xZsin(2x x?3
J- (—Cos(2x)+—)dx =#— fxsin(Zx)dx+—
) 2 6

vl o

2

2 4 6

xZsin(2x) xcos(2x cos(2x x3
= (2x) | xeos( l+f———é—jdx+6

x%sin(2x) xcos(2x) sin(2x)

+;[3
2 4 4 6

x?sin(2x) xcos(2x) sin[Zx)_l_xa
B 2 4 4 6

s
Ecos(}t)
4

m? om
“\48 8

Question: 55

=0+

—0+2,--0-0+0-0

Evaluate:
Solution:
(2log2-1)

Evaluation:
2

J- log(x)dx = xlog(x) — (x)
1

=2log(2) — (2) — llog(1) + (1)
=2log(2)—1

Question: 56

Evaluate:

Solution:



3
—log3—1log2
4

Evaluation:
? log(x) log(x) 1
=2 [ ax
; (1+x)2 1+x x(1+x)
Now,

Tz
Let,
1
—+1l=u
X
c.dx=-x2 du

-—J- _ dx=f£du
i xz(l—lrl) u

x
=log(w)

Undo substitution:

1
u=-+1
X
*log(x) | log(x) 1
, (1+ x)zdl T 1+4x +Iog(;+l)
log(3) 4\ log(1)
=——7 +log (E) + 5 log(2)
log(3
=— o‘g‘:}( )+ log(4) + log(3)— log2
3
=Elog3—logz

Question: 57
Evaluate:

Solution:

Correct answer is ?

Evaluation:
Let,
log(x)=u
—x=el

—dx=e" du

1 1 et
[B-ean-
u u u

Undo substitution:



u=log(x)
1 1 o x
J; {Iog(x) B Iog(I)E}dl - log(x)

2

~ log(e?)

Question: 58
Evaluate:
Solution:

eE

Evaluation:

J-le e* (—{1 ! xiog(x)}) dx = J;B e* G + Iog(x)) dx

=log(x) e*

=log(e) e®-log(1) el
=e®€

Question: 59
Evaluate:

Solution:

B

Evaluation:

J-l IEX d-
o L+ 2™

From Integrates by parts:
xe® J‘ —xe* —e* p

=— — X
x+1 x+1

—xe* — e*
[ZE g [ e
x+1

P
J’l xe* i [ xe* x]
o (1+x)2 X +1 ¢
1et
= — f— 1——+ 0
1+1 1+0 ¢
e
=[-s+e+0-1]
e

Question: 60

Evaluate:



Solution:
(1 -log 2)

Evaluation:

T T

2 3 2 2
2tan®xdx = 2 tan“xtanxdx
1] 1]

T

z 5
=2 tan-xtanxdx
1]

)
= ZJ- (sec’x — 1)tanxdx
0

Substitute:
sec(x)=u

1
- sec(x)tan(x) du

L 2 _q
0 u

Undo substitution:

u = sec(x)

il 2

7 sec?x
J- 2tanxdx = 2[ -
4]

_, [sec? (g)

=2

a0
=1-log2
Question: 61
Evaluate:

Solution:

5 5 3
——[910g——10g—J
2 2

ta

Explanation:
y2

J-l (;vc2+4x+3)d)L

2 105(5“ @) -

1

log(secx)

sec2(0)
2

B[I( 2(1+3)

20x + 1))dx]

+ log(sec(0))

B [p—
; (x+3)(x+1)



9 1 i
=5 [x —-log(x+3) +-log(x+ 1)]

2 2 1
_5[2— 2 log5 + ~log3— 1+ logd— ~log2
=5[2—log5 +log 5 log4— S logZ]
=51 91 (5)+11 (3)
=5[ 2108\7) T 51085
=5-5(o108(3) - 108 3))
= > og ) og 5

Exercise : 16B

Question: 1
Evaluate the foll
Solution:

Let] = f;ﬁdl'
Let 2x-3=t

= 2dx=dt.

Hence,

1,011 1
1 1
=Elogg|2x— 3| 0

1 1 1 1
=I=7log.1-log,3="log.

= —élogg?;

1
(Since Iogag = —log, b)

Question: 2
Evaluate the foll

Solution:

1 2x
Letl= [/

dx

Let 1+x%=t

= 2xdx=dt.

Also,

when x=0, t=1

and

when x=1, t=2

Hence, | = _[f%dt =log,|t| ﬁ
=log.2—log.1

=log,2

Question: 3

Evaluate the foll



Solution:

3x

9x2—1

Let]= [/ 2 dx

Let 9x%-1=t

= 18xdx=dt.
Also,

when x=1, t=8
and

when x=2, t=35.

Hence,

1 0351

B (bt M 35_ 1 _
I=-]g tdr—ﬁlogeﬂg—ﬁ(loge% log,.8)

5]
Question: 4
Evaluate the foll

Solution:

Let] — fltan_lx

el

Let tan"lx=t

=

dx = dt.

1+x2

Also, when x=0, t=0

T

and when x=1, t = "

Hence,

J_r2

1.,]E
tdt=-t*|s=—
2 0 32

K
I=Js
Question: 5

Evaluate the foll

Solution:

Letg:_[1 et

0 1+62%

dx

Let e*=t

= eX dx=dt.
Also,

when x=0, t=1
and

when x=1, t=e.

Hence,

e 1 _ —1.le
I =[], zdt =tan™'t|]

m
=tan"le ——
4

Question: 6

Evaluate the foll



Solution:

1 2x
Let] = fo Tt

dx
Let x2=t

= 2xdx=dt.

Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

|

0 142

1
=tan~ 't
0

Question: 7
Evaluate the foll

Solution:
Let] = fol xe* dx

Let x?=t

= 2xdx=dt.
Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

_1rl
1—2foe dt

11
_ Lt

2% lo
Lo 1
— 2D

Question: 8
Evaluate the foll

Solution:

1

J('Z
Letl—t
X
-1
=—Zdl' = dt.
X

Also,



when x=1, t=1

and

when x=2, t = é

Question: 9
Evaluate the foll

Solution:

Iry
Let] — [5-2% gy

0 3+4dsinx
Let 3+4sinx=t
= 4cosxdx=dt.
Also,
when x=0, t=3

and

T

when x = —, t=5.

o ||

Hence,

1,51
f—;agdf

L5
T3 98t
1

= E (loge 5= loge 3)
Question: 10
Evaluate the foll

Solution:

T .
Let] — _[E sinx

0 1+cos2x

Let cos x=t

= -sin x dx=dt.
Also,

when x=0, t=1

and

T

when x = —, t=0.

ra | &

Hence,



Question: 11

Evaluate the foll

Solution:

1 1 s )
Letl = J; o= dx = Jy T
Let eX=t
= eX dx=dt.
Also,

when x=0, t=1
and
when x=1, t=e.

Hence,

[
= | ——adt
L L+¢2

e
=tan~ 't |
1

T
=tan"te ——
4

Question: 12

Evaluate the foll

Solution:
1
Let! = fie id;t'
€ x(loggx)a
Letlog,x =1t
= dx = dt.
X
Also,

when x = E, t=-1
=3

and
when x=e, t=1.
Hence,

11
- [ La

1t3




=0
Question: 13
Evaluate the foll

Solution:

1tan 1x ,
Let] = _[0 e dx

Let tan"lx=t

1
1+x2

dx = dt.

=

Also,
when x=0, t=0
and

T

when x=1,1t = "
Hence,

w
= [#Vtdt

ral v

T
7 |4
0

Wi b

a3
nz
12
Question: 14
Evaluate the foll

Solution:

pr—

T i}
Letl = | freom
Let 1+cos x=t
= -sin x dx=dt.
Also, when x=0, t=2

and

T

when x = -, t=1

ta ||

Hence,
11
I = _IE \,_'Edt

1
= -2t 5

=2(v2-1)
Question: 15
Evaluate the foll
Solution:
ELl _
Let 1 = [zvsinxcos®xdx

Let sinx=t



= cos x dx=dt.
Also,

when x=0, t=0
and

when x = E t=1.

5 4

Consider cos’x=cos
Hence,

I= f;ﬁ(l —x%)%dx

1 1 9 1 5
=J- \ﬁdx+f xidx—ZJ- x2dx
1] 1] 1]

23, 2t 47
23T 0" 7% o
2 2 4

3 11 7

64

- 231

Question: 16
Evaluate the foll

Solution:

T .
Let 7 — [zSinxcosx
I fo 1+sin®x dx

Let sin?x=t

= 2sin x cos x=dt.
Also,

when x=0, t=0

and

T

when x = g t=1.

Question: 17
Evaluate the foll
Solution:

Let] = f; Vaz —x2dx
Letx=asint

= a cos t dt=dx.

XX cosx=(1-sin2x)2 xcosx (Using sin?x+cos2x= 1)



Also,
when x=0, t=0
and
when x=a, t = %
Hence,
w Iy

— (2./72 — A2 cin2 _ 22 2

I= foz\,a a?sin?t acostdt = a foz cos<tdt

. l+cosZt
Using cos®t = — — we get

a? [z
1=—J- (1+ cos2t)dt
2 Jo

a’ sin2t %
_L (r + )
2 2 0
Ta’
4

Question: 18
Evaluate the foll

Solution:
Let] = f;Q\-Z —x2dx
Consider, I = [, Va? —xZdx

Let x=asint
= a cos t dt=dx.

Also, when x=0, t=0
and when x=a, t = %
Hence,

z Iy
I'= foz VaZ — aZsint acost dt = a? foz cosctdt

l+cos2t

Using cos?t = —— we get
a® (2
I= —J- (1+ cos2t)dt
2 Jo
a® sin2t %
=2 (e+ 25
2 2 1]
ma’
T4

T

Here g = /2, hence I = 2

Question: 19
Evaluate the foll

Solution:



J('d

dx

LetI= foa T
Letx=asint

= a cos t dt=dx.
Also, when x=0, t=0
and when x=a, t = %
Hence,

Lol &gk
- avsin~t
I = |?-—=——=—==acostdt
ya?-alsin?t

T

z
=a* J- sin*tdt
0

1—cos2t

Using sin’t =

T 2
4 71— cos2t
= o [F(AE2Y g,
0 2

, we get

4 T
a- [z 5
= TJ- (1+ cos*2t — 2cos2t)dt
]
a* r . T z 1+cos4t
== :(t z —sin2t |2 + foz( : )dt)
. 5 1+ cos2t
(Usmg cos“t = T)
Hence,
= = T 4 n
=T+ & L5+ S ginat =
a 4 210 32 0
3na*
- 16

Question: 20
Evaluate the foll

Solution:

Letl = f;—dx

ya®+x®

Let a2+x2=t2
= x dx=t dt.
Also, when x=0, t=a

and when x=a, t = +/2q.

=a(v2-1)

Question: 21



Evaluate the foll

Solution:

Let] = foz W2 — xdx

Using the property that f:f(x)dx = f:f(a + b — x)dx, we get

2
1=J- (2 — x)vxdx
]
2

2 3
=J- Z\de—f xZdx
li] ]

. 2 312 2 52
= " — ——X
3% 0 "5 o
Hence

_ a2
1_2\'2(3 5)

16
)

15

Question: 22
Evaluate the foll

Solution:

Let] = folsin‘l( 2x

1+x2

)dx

Let £(x) = sin™* (:25;)

Let x=tan6
= O=tanlx
2tané
P § _
= f(x) = sin (1 + fanzﬂ)
— (Zranﬁ‘)
= sin
seczd

=sin’! (2sinBcosh)

=sin’! (sin20)

Hence f(x)=20

=2tan1x

Hence | = 2 f; 1 x tan™*xdx

Using integration by parts, we get

1 J’l 2x "
o J, T+ 2™

=D P

1

[ =2xtan™"x

2 0 14x2
r_opl 2x 5
LetI' = [, ——dx

Let 1+x%=t

= 2x dx=dt.



Also, when x=0, t=1

and when x=1, t=2

Hence,

I'= ff%dt = log,|t| |21
=log,2—log.1

=log.2-(2)

Substituting value of (2) in (1), we get
I= g— log, 2

Question: 23
Evaluate the foll

Solution:
m
Letf— [>T+ cosx dx

Using 1 + cosx = 2cos? ;—( we get

T

I= \Echos (%) dx

= 2+/2sin g)

=R

=2
Question: 24
Evaluate the foll

Solution:
T
Let] = [2y1+sinx dx

. - X X - . X X
Using sin® 3 + cos - = 1 and sinx = Zsmacosa

I= ij(sin (%) + cos GDE dx
[ () cos () s

| |
=—2cosg) §+25111G)§

=-(v2-2) +(vV2)
=2

Question: 25
Evaluate the foll

Solution:

Letg:_[izr =

0 a?costx+b2sin?x



Dividing by cos?x in numerator and denominator, we get

T
; J’z sec’x p
= ——dx
o @ +Db*tan?x
Let tan x=t

= sec?xdx=dt

T

IJ'E 1 dflfgldf

Lett = gtanﬂ = tanx

173 %seczﬁ‘
{ J- ———df
o @

=7z Z Z
b Dz + g_z tan?@
! a
" ab
m
1 b =
=—tan?! (— tanx) 2
ab a 0
T
" 2ab

Question: 26

Evaluate the foll

Solution:

EL)
Letj= (=

I fﬂ 1+cos?x
Dividing by cos?x in numerator and denominator, we get
T T
; J’E sec?x p J’E sec?x g
o Sec?x + tan®x o 1+ 2tan?x

i z
Consider | = [ sec X

0 a2 +h%tanx
Let tan x=t

= sec?xdx=dt

T

T L
~ Jy @ +b2t2

T

1 J’E 1 dt
=3z "z

b [i] g_2+ f2
Lett = gtan&

=tan x

173 %seczﬁ‘
1=—J- ———df
2 2 2
b2 Jo g—2+g—2tanzﬂ



T
1 1 b =
=—@=—tan?! (—tanx) 2

ab ab a 0

T
- 2ab

Here, a=1 and b=v?2
Hence,

T
2

]:

B3]

Question: 27
Evaluate the foll

Solution:

T
Letj= (=

0 4+9cos®x

2

Dividing by cos“x in numerator and denominator, we get

T

! J’z sec x i
= X
o 4sec?x + 9tan?x

T
7 sec’x

—————dx
o 4+ 13tan?x

T z
Consider | = [z——=

0 aZ+b%tanx
Let tan x=t

= sec?xdx=dt

T

T L
~ Jy @ +b2t2

bJ-a'?Hz

Lett = gtan&

=tan x

1 (3 %seczﬂ
I= sz- e —L
U'b—2+b2tan?3

19
~ab

T
1 b =
=—tan?! (— tanx) 2
ab a 0

T
- 2ab

Here, a=2 and b=v13

Hence,

A
B 4\.@




Question: 28

Evaluate the foll

Solution:

I

Letj=|=
I fﬂ S+4sinx

2 tan{;:]

Using sinx = 1+tanz(£), we get
2
T
T L
= - X
0 2 tan (%)
5+4 -
1+ tan? (% I

J-% sec; G) e
1]

5+ 5tan? (i) + 8tan (%)

Let tan G) =t
= lsec? (f) dx = dt,
2 2
when x=0, t=0 and when x = g t=1.

1 2
Hence, I = fU 5+5t%+8t

2J‘1 1 it
"65J)y.,.8,. .16 9
0 t2+gt+5e+oe

20t 1
ZEJ; —( 4)2+ —dt

5 25
Lett+-=u
= dt=du.
When t=0, u =‘—_L and when t=1, u = 3.
9
; 2J’§ 1 i
== u
52 2. 2
s (W2 +5¢
9
2 5 Exy|§
_ _ -1f(___
=g xgtan (3) 4
5
2 4
=—|tan™'3 -t ‘1(—)
3((1]'1 an 3
4
2 cran-t[ 223
==X tan —_—
3 5

2
=-tan?! (E)
3 3

X—v
Using tan 'x — tan~ 'y = tan™?! ( - )
( g - 1+ xy




Question: 29
Evaluate the foll

Solution:

T 1

Letl= |

0 6—cosx

l—tanz(%' we get

Using cosx = —5+
g l+tanz(5

T 1 )
IZJ; 1—ta112(-)d1
6_1+tan?i2-i

G

B J; 5+ 7tan? (%)

] =

dx

Let tan G) =t
= lsec? (f) dx = dt,
2 2
when x=0, t=0 and when x=1, t=.

w2
Hence, | = fO m

ZJ’W 1 dt
=7, £
7

dt

Question: 30
Evaluate the foll

Solution:

T 1

Let]= |

0 S+4cosx

T

Let tan (;—C) =t



= lsec? (f) dx =dt,
2 2
when x=0, t=0 and when x=1, t=».

w 2
Hence, = _[0 E

o [" L
Ty 942

=2x %tan‘l (%) | c;

= I=E(g—0)

dt

Question: 31
Evaluate the foll

Solution:

Letg—_[Tr =

0 cosx+2sinx

2 tan(g)

Using sinx = ——2&
g 1+ta112('r)

And

) 1—ta112(£)
cosx = ﬁﬁ@
we get

T
2
:>I=J- —ran?( ) Ztan(-
(

X
2
1+ tan? ) l + tan? (%)

T T

% sec ( )
ZJ; 1 —tan? (2)+4ta11(%)

B3] ==

dx

Let tan (;—C) =t

=1cnm2 (XY 4y _
_sec (E)dx =dt,

when x=0, t=0

and when x = g t=1.

Hence,

1 2
I'= -[0 1-t2+4¢ t
1 1
=2 ———dt
J;. t2—4t+4-—5

1 1
zj; L

Let t-2=u



= dt=du.
Also, when t=0, u=-2

and when t=1, u=-1.

-1 1
= I=—2J- dt
-2

uz —5

_ t x—V5]1 1
=-2x 2\Elag,_:, o | -
(U . J’ 1 d 1 ; X — al)

sin ——dx =—1Ilo

g x2 —qa? 2a ‘ggx+a

Hence,

_ 1 -1+/5] -2—/3
I= \,‘g (10g9 —1+\,"§| 1Ogg —2+\."_5 )

\."E—?.

—1(1 \,*'E+1| )
=—1lo %
\.’E Be V"E—l

a
(Using log,a—log,b = Ioggg)

)

2+v"§

3—\.’3

_—21 3—-5
_.\.."E Ogs 2

(Using log,a® = blog,a)

Question: 32

Evaluate the foll

Solution:
1
Let] = fﬂ I+cosx+2siny

2 tan{;:]

Using sinx = Tnz(x)

And
—tan2(®
COSX = %;%
we get
T 1
= [ = J- dx
0 - 1 —tan? %) 2 tan (%)l
1+ tan? (i) 1 + tan? (i)
()

-
B J; 4 + 2 tan? (2) + 4tan (;)dx

Let tan (;—C) =1

= %sec2 g) dx = dt,

when x=0, t=0



and when x = 71, t=c.

Hence,

g

0 (t+1)%+1

Lett+1=u
= dt=du.
Also, when t=0, u=1

and when t=o, u=.

=1
I= dt
J-lu2+1

Question: 33
Evaluate the foll

Solution:

Iry
Let] — I:ﬂ dx

0 1+cos2x

Using 1+4cos2x=2cos2x, we get

T
1% 3 5
I =—| tanxsec xdx
2Jg

Let tan x=t
= secZxdx=dt.

when x=0, t=0

T

and when x = o t=1.
lflrgdr t*11

2, ~8lo
1

8

Question: 34
Evaluate the foll

Solution:

Letj _ J,.T_zf SINXCOSX

0 cos®x+3cosxi2
Let cos x=t
= -sin x dx=dt.
Also, when x=0, t=1

, t=0.

T
and when x = 3

Hence,



0 t
1 243842

f:

02(t+ 1) —(t+2)
- _J-l (t+ D(t+2) dt

z_f(riz) d”f(ril)dt

= [=-2log,(t+2) Ig +log.(t+1) IO

1

= —2log, 2+ 2log,3 —log2

Hence I = log,9 —log,.8

(Using blog,a = log,a® and log,a + log,b = log,ab)
Question: 35

Evaluate the foll

Solution:
Let] = J‘ z_ SIEY g

0 sin*x+cos*x

Using sin 2x =2 sin X cos x, we get

T

; J’z 2sinxcosx d
= X
o cos*x(tan*x+1)

T

5 7 tanxsec’x J

= —dx
o (tan*x+ 1)

Let tan x=t
= sec?xdx=dlt.
Also, when x=0, t=0

T
and when x = > t=c.

ot
Hence, 2 |, D
Let x2=t

= 2xdx=dt.

Also, when x=0, t=0

and when x=©, t=c.

1

Hence, I = fommdf
=tan" 't |O'J
0
T
2

Question: 36
Evaluate the foll

Solution:

T
Z Vltcosx 3
T s dx
3 (1—cosx)z

Letl =



Using 1 + cosx = 2cos? (;—C)
And
1 — cosx = 2sin? (;5)

we get

z \ﬁcos( )
- ),
3 42 (sin (—D

| 3]

]

T

105 ) )
=2 J:; cot (%) cosec* g) dx
Let cot G) =t

= —icosec2 (;—() dx = dt.

Also, when x = g t=+3

, t=1

T
and when x = 3

Hence,
_ 101 2
I= 2fﬁt(l+ t2)dt

1t?

1¢*
22 24

1 1
V3 V3

Question: 37
Evaluate the foll
Solution:

1 .
Let] = fo (cos—1x)2dx
Let x=cost = dx=-sin t dt.

T

Also, when x=0, t = S
and when x=1, t=0.

0 .
Hence, I = — [ t2sintdt

2

Using integration by parts, we get

I=-— (tz % —cost

0
T +2 [7 teost dt)
2 z

=—(O—O+2t><s£nt

O)
T
2

0
T—2 fgo sint df)

2 2

= — (—n + 2cost



Hence, I=0-2

Question: 38

Evaluate the foll

Solution:

Let] = fﬂlx(ta?i—lx)z dx

Using integration by parts, we get

(tan™'x)%x? 1 1otan-1x x?
G T N
2 0 J, 1+x°? 2

1+ x2

m? S Ytan™tx
tan™ " xdx + dx
1]

2 Ltan—1x
=——0—J- 7K(1+I2—l)dl'
4]

T32 o 1+x2
Let tan"lx=t
= —dx =dt.

+x

When x=0, t=0 and when x=1, t = E

Hence

1 x
0 1427

2
I=Z —tanlxx x|1+
32 0

dx + [#tdt

T

S G g
32 4 2 0 0 1+x2

Let 1+x2=y

= 2xdx=dy.

Also, when x=0, y=1

and when x=1, y=2.

. w2 n+lJ’21d
“16 2 2), yY

2 )« B

T

T 1
= I(Z— l) +510g92.
Question: 39
Evaluate the foll
Solution:
Letj= | 01 stn=1x dx
Let vx=t
=1 dx =dt

24 x

or

dx=2tdt.

When, x=0, t=0



and when x=1, t=1.

Hence,
=2 fl tsin—ltdt
]

Using integration by parts, we get

I= Z(Sm‘ltxilé— x—df)

o VI—t2 2
L
2 JoN1—1t2
Let t=siny
= dt=cos y dy.

When t=0, y=0, when t=1, y = g

I = JE_ .[02 Sinzydy ..... (1)
Using, jabf(x)dx = fabf(a + b — x)dx, we get

iy
I= %— Jzcos?ydy -..(2)

Adding (1) and (2), we get
T

2
21=}T—fd_"}7
]

Question: 40
Evaluate the foll

Solution:

Let; = [“sin-1 Jax:dx

Let x=a tanzy
= dx=2a tan y sec?y dy.
Also, when x=0, y=0

T
and when x=a, y = 3

b3 : T
= + 2 =

Hence | = del?l_l el Z2atany SE‘CQ 1% d_V = 2(1_[4 ytany SE'CE _Vd_V
0 a+atan®y - <o 0 - - <o

Using integration by parts, we get

T T
3 a

I=2a (VJ- tanyseczydy—f (J- ta:nyseczydy) dy)
0 4]

Let tan y=t

= sec2ydy=dt.



Also, when y=0, t=0
and when y = E t=1.

Also, y=tan'lt

dt
1+¢2

1
I—Za(tan tftdtlo , tdt 11

tan ttxt® 1) 1t* dt
B Za( 2 0 20:_[0 2 1422

= dy =

ain J’l t2 it
=——a
4 o 1+ (2
Let] = [*-_ gt
T Jo 1442

J’11+t2—1dr
)y 14t

1 1 1
P

=t |$ —tan~tt |$

Hence I' = l—E

Substituting value of I’ in I, we get

Question: 41
Evaluate the foll

Solution:

g9
Letl = fO Tl\';dl
Let Vx=u

= ——dx =du
2Vx

— L dx or dx=2udu.
2u

Also, when x=0, u=0 and x=9, u=3.

Hence,
3 2u
= _[0 mdu

u+1-1
=2 —du
o 1+u
3 3 1
=2 du — du
o o L+u




3 3
I=2u 0—10g9(1+ w) 0

=6—2log, 4
=6—4log,2

(Using log,a® = blog,a)
Question: 42

Evaluate the foll

Solution:
Letl= [ x®/1+ 3x%dx

Let 1+3x%=t
= 12x3dx=dt.

Also, when x=0, t=1 and when x=1, t=4.

1 4
I=—| tdt
12£‘“

1 2f§4
__x_
127311
7
"~ 18

Question: 43
Evaluate the foll

Solution:

1 1-x°
Letl = fﬂ m

= X
(1+x2)2

Letl'= [,

Let x=tan t

= dx=sec?tdt.
T

Also when x=0, t=0 and when x=1,t = T

L3 z
P (m__Sec t
Hence, I = fﬂ (l+tan2t]zdt

T

4 2
= cos-tdt
1]

. 1+cos2t
Using cos?t = —,— we get

T
, 271+ cos2t
T
0 2

T sin2t|®




! b
|, et

ol ox i 1 x i .
=x [y o dx — fo (f (1+x2]2d1) dx

Let 1+x%=t = 2xdx=dLt.

When x=0, t=1 and when x=1, t=2.

1-1
1721 E—I—Qdf dt
et [
2); t2 1 2Vt —1

Vi—1 1|2 2 dr
=— X ="+ —
2 tl1 fl 4t\E—1

1 . J’2 dt

T4 ), ai—1

Substituting t=1+x2

= 2xdx=dt.

When t=1, x=0 and when t=2, x=1.

1 J’l 2xdx

!’” — __+ -
4 Jp 4x(1+x2)

1 1
= —E+Et¢m‘1x|é

Question: 44
Evaluate the foll

Solution:

1

———dx
(X+1]\.'IX‘2—1

Letl = flz

Let x=sect
= dx=sec t tan t dt.

Also,

when x=1, t=0 and when x=2, t = %

Hence,

T
I = 3 sectfant df
Ji———F—

0 (sect+1)y/ sec?t—1

T

3 sect ”
), (sect+1)

_J-% 1
~ Jo (1+ cost)



Using 1 + cost = 2cos? ( ) we get

T

; lJ’E z(f)dt
_ZOSEC 2

Question: 45
Evaluate the foll

Solution:

T o .
Let 1 = [2(ytanx + y/cotx)dx = [z IO

0 «sinxcosx
Let sin x- cos x=t

= (cos x + sin x)dx=dt.

When x=0, t=-1 and x —g t=1.

Also, t2=(sin x - cos x)2
=sin?x+cos2x-2sinxcosx
=1-2sinxcosx

or

1—1t2
2

SiNcosxy =

1

—dt

Y
Hence I »zf W

Let t=siny
= dt=cos y dy.

Also, when t=-1, y = —%

and when t=1, y = g

cosy
I = \."'_J- d}’
J1-— sm?

T

Fl
=\,"§J-_rd}’=fh,"§

2

Question: 46
Evaluate the foll

Solution:

2—x

Letl = f; dx

y 5x—6-—x2

Let,
S L2
2 ;t—adx(Bx 6—x%)+b

=-2ax+5a+b



Hence -2a=-1 and 5a+b=2.

Solving these equations,

1 1
we geta=5andb= -7
We get,

__J- —2x+5 __j-

\ 5x—6-x2

\..:xéxz

Letl' = fgﬂdx

2

W Sx—6—x2
Let 5x-6-x2=t
= (5-2x) dx=dt.

When x=2, t=0 and when x=3, y=0.

Hence I' = fooirdf =0
Vi

(.S‘ince J-af(x)dx = 0)

Let,

1
2

. 3
1 .
=sin"1(2x—5) |2

=II

Hence,

Question: 47
Evaluate the foll

Solution:

Letl = fn’ L;dl

JEwCG)

. X . x
Using cosx = cos? (5) — sin? (5) we get

dx

( n(3)-mn (3
U P

Letcos( )+sm( ) t



= ; (cos (;—C) —sin (;—(D dx = dt.

Also, when x = E t = cos G) + sin G) =a(Let)

{14

and whenx = -, t =2

'032
- [*2a
@ fz

=_2x1|\"§
tla

2
- Cos (g) + sin (g) -2

Question: 48

Evaluate the foll

Solution:

1
™3
Let _ fo{z) x2sin(x?)dx
Let x3=t

= 3x2=dt.

1
Also, when x=0, t=0 and when , _ (E)E, t=-.
2

=]

T
1o .
Hence, | = Efoz sin(t) dt

-1 rE
=—rcost |2
3 0

1
———(0—1
~(0-1)

Question: 49
Evaluate the foll

Solution:

2 1 ]
Letl = fl x—(1+loggx]2dl

Letl+log x =t
=1dx = dt.
X

Also, when x=1, t=1 and when x=2,t =1 +log,2

1+loge2 1

Hence I = [, —dt
_ _E|1+10g92
t 1
1

1+log,2



_ log,2
" 1+log,2

Question: 50
Evaluate the foll

Solution:

T

™
< cosecxcotx = COSX

Let] = [FEosecveots gy _ (305 gy
= l+coseccx = 1+sin“x

Let sinx=t

= cos x dx=dt.

Also, when x = t=—andwhen;t —g t=1.

-
6

1
=tan~'t|1
2
1
=tan~!'1— tan?! (—)
2
B
=tan~! —
1+ 3
1
=tan~! (—)
3
; 1, _ -1 _ -1 [a-b
(Using tan~ta — tan™'b = tan (1+ab))

Exercise : 16C

Question: 1
Prove that
Solution:

T
1 = 2cosx

270 sinx+cosx

dx

T

2 . .

J’ cosXx +cosx —sinx +sinx
sinx + cosx

1]

r
2 .

J’ COSX —5InXx
—— QX
sinx + cosx

0

T

z
% cosx — sinx cosx —sinx ,
0 X
1]

sinx + cosx

Let,sinx+cosx=t
= (cos X - sin x) dx = dt

Atx=0,t=1



Atx=1/2,t=1

Y=z

Question: 2
Prove that

Solution:

w2 Vsinx _
y= fﬂ (-,.'s:'nx+t,'cos‘x:|dl (1)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

w2 sin (g — 1)
y = dx
) 0 sin(ﬁ—x)+ COS(E—I)
2 2

_ w2 \ COSX i
y= j‘0 (Veosx+y/sinx) dx .(2)
Adding eq.(1) and eq.(2)

/2 Vsinx /2 JVeosx
2y = J- — dx +J- = dx
o [\, sinx + ﬁcosx} 0 (\,*cosx+ \,’smx)

J”"f’z Vsinx + +Jcosx
— = x
o (Vsinx +cosx)

Question: 3 A
Prove that

Solution:
w2 sin®x
= _ M eee ].
y fo sa’n3x+cos3xdl Sy

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

/2 sin® (g— x) _
V= J; sin3 (%— x) + cos3 (%— x)dx



y = f”’zﬁdl— .(2)

0 sinfx+cosix

Adding eq.(1) and eq.(2)

/2 sindx /2 cos3x
o Sin3x + cosdx o Sin3x +cosdx

J’”” sin®x + cos3x
u}

—_— X
sindx + cos3x

Question: 3 B
Prove that

Solution:

y = f”’zﬁdl— .(1)

0 sinfx+cosix

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

/2 cos? (%— x) _
V= J; sin3 (g— 1) + cos3 (g— x)dl

y= f”“Laxdx (2)

0 sinfx+cosix

Adding eq.(1) and eq.(2)

/2 cos3x /2 sindx
o Sin3x + cosdx o Sin3x +cosdx

5 J’”” cos®x + sin®x
V= - - _ax
- o Sin®x + cos3x

w2
2y = J- 1dx
0

Question: 4 A
Prove that

Solution:

y= fnﬂLTde (D

0 sin"x+cosTx

Use King theorem of definite integral



b b
J-f(x)dx= J-f(aer—x)dx

dx

/2 sin’ (g — x)
J; sin”? (

%—I)+0037(%—x)

7
y= [Pf2r gy ..(2)

0  sin"x+cos”x

Adding eq.(1) and eq.(2)

5 J”"f’z sin”x it J’"ﬁ cos” x
y = ————————dx ———————dx
- o Sin"x+cos"x o Sin7x+cos"x

5 J’”” sin”x + cos”x
V= - - _ax
- o Sin’x + cos’x

mf2
2y = J- 1dx
0

Question: 4 B
Prove that

Solution:
y = f”’zﬁdl— ..(1)

0 sin®*x+cos*x

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

/2 cos* (g— x) _
V= J; sin* (%— x)+cos“' (%—I)dk

y= f”f’zL"xdl— (2)

0  sin*x+cos*x

Adding eq.(1) and eq.(2)

5 J”"f’z cos*x it J’"ﬁ sin*x
y = T pE—— 0 4 —— - dx
- o Sin*x + cos*x o Sin*x +cos*x

5 J’”” cos*x + sin*x
V= . L ax
- o Sin*x + cos*x

mf2
2y = J- 1dx
0

I
2y = (x);

.".1*'=;

Question: 5

Prove that



Solution:

]
y= [Pox gy (D)

0  sin*x+cos*x

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

/2 cos* (g— x) _
V= J; sin* (%— x)+cos“' (%—I)dk

y= f”f’zL"xdl— (2)

0  sin*x+cos*x

Adding eq.(1) and eq.(2)

5 J’”” cos*x p J’“fz sin*x
V= - ax + i L ax
- o Sin*x + cos*x o Sin*x +cos*x

5 J”"f’z cos*x + sin*x
y = ————————dx
- o Sin*x + cos*x

w2
2y = J- 1dx
li]

T

2y = (x)2

.".1*'=;

Question: 6
Prove that

Solution:

1
y= [PofesE gy (1)

0 1 1
sinsx+cossx

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

1
w2 coss (g — x)
:.V = 1 1 dl
L lvm ) I
¢ sina (i_ 1) + cosa (i_ l)
1
y= [P @
Sindx+cossx
Adding eq.(1) and eq.(2)
1 1

w/2 CcOS3X _ ™/2 Sinix _
2y = ; S E— 1dl+0 ——dx

Sinax + cossx Sinax + cosax

1 1
T/200s3x + SinEx
2y = —1 1 @&
0 sindx+ cosax



Question: 7
Prove that

Solution:
2
y= [P 2mr gy (D)

1] 2 2
sinzx+cos2x

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

L 2m
yZJ-HIE 3 Hsmz (2 ;tg) _ ix
0 sinz (i_ 1) + cosz (i_ x)

2
y= fﬂﬁﬂdx .(2)

0 2 El
Sin2x+coszx

Adding eq.(1) and eq.(2)

3 3
/2 Sinzx ™/2 COSZX
2y = —3 s+ | —5
lu} 1]

SinzZx + coszx SinZx + coszx

3 3
T/2ginZx + coSzZX
2y = 3 34X
0 sinzx 4+ coszx

w2
2y = J- 1dx
0

Question: 8
Prove that

Solution:

y= fnﬂ&dx (D

0 sinx+cosTx

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

/2 sin™ (g— x) _
V= J; sin”® (%— x) + cos™ (%— x)dl

y= j-rr,;’E cosx dx -..(2)

0 sinx+cosTx

Adding eq.(1) and eq.(2)



sin"x

mf2
2y = J- T ——— L
o Sin"x + cos™x

e — . ¢
sin"x + cos™x

T/2gin™x + cos™x
2y =
lu}

mf2
2y = J- 1dx
4]
T
2y = (x)2
s
Y=3

Question: 9
Prove that

Solution:

__Neosx g
|sinx |cosx

W Cosx o sinx

y=JZ

o .
y= [ g (D)

0 sinx+cosx

w2
J-
0

cos™x

— - aXx
sin"x + cos™x

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

sin (g — x)

mf2
yZJ; sinE—x + cos E—x
(3-x)+ cos(3-x)

y = fﬂﬁﬂdx ...(2)

0  sinx+cosx

Adding eq.(1) and eq.(2)

sinx

w2
2y = J- —dx +
o SInx + cosx

T/2sinx + cosx
2y = et
0

- X
sinx + cosx
w2
2y = J- 1dx
]
b
2y = (x)3
T
Y=3

Question: 10
Prove that

Solution:

—
T |COS.I

y=JZ

y sinxy
e
[sinx [cosx

W Cosx 4 sinx

25 (1)

0 sinx+cosx

:.V=

w2
)

sinx + cosx

dx

COSX
dx



Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

w2 cos (%—x) _
V= J; sin(g— x)+ cos(g— x)dl

y = fﬂﬁidx ..(2)

0  sinx+cosx

Adding eq.(1) and eq.(2)

/2 cosx /2 ginx
2y=| — ax+| —— a
o Sinx + cosx o Sinx + cosx

T/2sinx + cosx
2y = ——
o Sinx + cosx

w2
2y = J- 1dx
0

I
2y = (%)

‘V:E

Question: 11
Prove that

Solution:

T
—_— 1 A
y= fgz 1+smxdl

COEXY

T
y= [T gy (D)

0 sinx+cosx

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

w2 COS(%—I) _
yZJ; sinE—x + cos E—x -
(7-x)+cos(3-7)

y = fﬂﬁidx ..(2)

0  sinx+cosx

Adding eq.(1) and eq.(2)

X

/2 cosx /2 ginx
2y = —  dx+ —  dx
o Sinx + cosx o Sinx + cosx

T/2sinx + cosx
2y = ——
o Sinx + cosx

w2
2y = J- 1dx
0

T

2y=(x)

2
0

T
Y= 3%



Question: 12
Prove that

Solution:

y = —cmdx
01+—=
sinx

T .
y= 25 g0 (D)

0 sinx+cosx

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

_ m/2 sin(%—x) i
} _J; sin(%—x)+cos(%—x) §

y = fﬂﬁﬂdx ...(2)

0  sinx+cosx

Adding eq.(1) and eq.(2)

T2 sinx /2 cosx
2y = —  dx+ —  dx
o Sinx + cosx o Sinx + cosx

T/2sinx + cosx
2y = — dx
o Sinx + cosx

mf2
2y = J- 1dx
0

Question: 13
Prove that

Solution:

y= [F—F=dx

3
0 sindx
1+ 3

cosdx

y= [P gy (1)

0  sinfx+cosix

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

J-HIE cos? (% - x)
y= T T dx
i3 [ — — 32 —
0 sin (2 l) + cos (2 l)
w2 sin®x )
y= fo sa’n3x+cos3xdl +(2)
Adding eq.(1) and eq.(2)

/2 cos3x /2 sindx
o Sin3x + cos3x .

—_— ;t
sin3x + cos3x



T/2cos3x + sindx
2y =
0

———dx
sin3x + cos3x

w2
2y = J- 1dx
0

T

2y = (x)2

-VZZ

Question: 14
Prove that

Solution:

y= i
: 014

cos3x
sindx

y= f”“Laxdx (D

0 sinfx+cosix

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

sin® (% — x)

dx

mf2
V= J; sin3 (g— 1) + cos3 (g— x)

y= j*T[‘J‘E

0 sinfx+cosix

Adding eq.(1) and eq.(2)

sindx

mf2
2y = J- T ym—— b
- o Sin3x + cos3x

T/2gin3x + cos?x
2y =
lu}

—_— X
sin?x + cos3x

mf2
2y = J- 1dx
0

Question: 15
Prove that

Solution:

—— X
|sm.;c

\ cosx

Ly
y= Iz
1

_ J'-Trp’? v cosx
Y=l (Vsinx+ycosx)

_costx 4 (2)

dx ...(1)

w2
+ f
0

cos3x

—dx
sin3x + cos3x

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx



” cos(3 %)
0 (Jsm(%_xﬁjcosg—x))

y= [P gy (2)

4] (-..'cosx+'e's:'nx:l
Adding eq.(1) and eq.(2)

:.V=

5 J’”” JVeosx J +J’”f’2 Vsinx J
y = — X —— dx
} 0 [\, sinx + ﬁcosx} 0 (\,ﬂcosx+ \,smx)

5 J”"f’z Vsin x ++/cosx
y = : X
o (Vsinx + Jcosx)

mf2
2y = J- 1dx
0

n
2y = (x);
y= 2

Question: 16

Prove that
Solution:
. [
y= [z= Sl,% dx
\ sinx

_ w2 \,‘E )
y= fﬂ (-,.'s:'nx+t,'cos‘x:|dl (1)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

w2 cos (g — x)
y = dx
) 0 sin(ﬁ—x)+ COS(E—I)
2 2

_ /2 Vsinx i
y= j‘0 {-,'.::osx+vsa'nx:ldl +(2)
Adding eq.(1) and eq.(2)

/2 JVeosx /2 Vsinx
2y = J- — dx + J- — dx
o [\,smx+ﬁcosx) 0 (ﬁcosx+ysmx)

5 J”"f’z Vsin x ++/cosx p
'V: - JL'
) ) {\,*smx + \,*cosx}

mf2
2y = J- 1dx
0




Question: 17

Prove that
Solution:
. [
y= i T
\ cosx
v= 1 e dx D)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

” sin(3 - )
0 (Jsm(%_xﬁjcosg—x))

w2 v cosx
= —_dx ...(2
y fﬂ (-,'cosx+'e's:'nx:ldl (2)

Adding eq.(1) and eq.(2)

:.V=

5 J”"f’z Vsinx p +J”"f’2 Jcosx p
y = - X - X
} 0 [\,’smx + ﬁcosx} 0 (\,ﬂcosx + \,’smx)

5 J”"f’z Vsin x ++/cosx
y = : X
o (Vsinx + Jcosx)

mf2
2y = J- 1dx
0

I
2y = (x);

.".1*'=;

Question: 18
Prove that

Solution:

z sinx—cosx
YV = 27dl— ...(1)
b 0 1+sinxcosx

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

y = % cosx—sinx - .(2)

0 1+cosxsinx

Adding eq.(1) and eq.(2)



T T

2 z
sinx — cosx cosx — sinx
—dx+ | ————dx
1] 1]

1 +sinxcosx 1+ cosxsinx

T
E . .
sinx —cosx + cosx — sinx
2y = - dx
1+ cosx sinx
1]

Question: 19
Prove that

Solution:
y = f;x(l —x)%dx

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

1
y= J-(l—x)xf'dx
4]

Question: 20
Prove that

Solution:
y = f; xV2 —xdx

Use King theorem of definite integral
b b
J-f[x)dx = J-f(a+ b—x)dx
a a
2
y= J-(Z—x)wﬁd;t
0

2
i3
y= J-sz—xzdx
0



3 5
X2 x2
Ym\*TTE
2 2/,
8v2 82 16V2
Y="3 "5 T 15

Question: 21

Prove that

Solution:

y= fonx cos®xdx ...(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

T

y= J-(TE— x)cos?(m—x) dx

li]
T
y=J, mcos®x —x cos*xdx ...(2)

Adding eq.(1) and eq.(2)

T T

2y = J-xcoszxdx+J-}Icoszx—xcoszxdx

0 0

T
2y = J-ncoszxdx
]

nfl+c052xd_
Y=3 2 X
1]

n(x+51112x)”
Y=20774¢ J,

n(n 51112}1) 2

y=3l3 1

+
2\2 4
Question: 22
Prove that

Solution:

y= [y =y (1)

EBC X COSEC X

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

_ r (mr —x) tan(mw — x)
V= J- sec(m —x) cosec (1 — x)
y- J’ —(mr— x)tanx dx

—8ecCX CcosecXx
0



Tt —xt
:sz miEanx—x an.xdx '..(2)

0 secxcosecx
Adding eq.(1) and eq.(2)

T

-
xtanx Ttanx — xtanx
— dx +

Secx cosec x

secXx cosecx

o
mtanx
———dx
secx cosec x
T sinx
T -
o COSX .
Y= ZJ- 1 1 dx
1]

COSX X sinx

T
m(1l—cos2x

}I(l 511121)
Y=3\3

n(n Sill?.}'[) i
Y=2Q0" "¢ )7

4
Question: 23

2

Prove that

Solution:

Ll z
y— [F2 g (D)

0 sinx+cosx

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

T

2
cos? ——l)

dx

jr[ ~
p Sin ——x +cos(2 1)

y = TS e (2)

0 sinx+cosx
Adding eq.(1) and eq.(2)

-

z
cos®x sin®x
—dx +
0

2y =
- sinx + cosx sinx + cosx

c”“‘—mqm

1
——————dx
sinx + cosx

b2
=
Il
OL-_“.MH

T

z

J- T dx

0 —sinx +_|:U'Sl
V2 \,2

2y =

-
-

T

Z
1
2_}':—2}- dx
v Dsm



T
2z

y= iJ-f:c:rser: (x+g)dx
]

Tl

% (ln (cosec ( —) — cot (l' + g)))

0
1 3 3m m T
—E (ln( cosec——— cotT) In (cosec; — cotg))

1 V2+1
y=—=I
’ ?.V"E \;"E—l
11(*’§+1)2 ! (V2+1)
V=—=I1Y =—11m
ZVE V"E

Question: 24
Prove that

Solution:

sinx

y = f;TxCEI—dx

+COs5X
COEXY

y = j-Tr xsinx dl(l)

0 1+cos?x

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

_ f (m— x)sin(m — x) i

1+ cos?(m— x)

Trsinx—xsinx
y = [FIsnxoXEnY g, (2)

1] 1+cos2x
Adding eq.(1) and eq.(2)

T

o
J‘ X sinx J’nsinx— xsinx
1+ cos?x 1+ cos?x

T

J’ msinx d
——dx
1+ cosZx

1]

2y

Let,cosx =1t
= -sin x dx = dt
Atx=0,t=1

Atx=1m,t=-1

s
y = —E(tan‘l t);t

T
y=-3 (tan~(—1) —tan™11)



Question: 25
Prove that

Solution:

T xsinx
= [ es 1
Y fﬂ 1+sinx dx -..(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

y= J’ (m— x)sin(m — x) dx

1+ sin(m — x)

T msinx xs5inx
y= [FESnY  xshmx g0 (2)
b 0 1+sinx 1+sinx

Adding eq.(1) and eq.(2)

T T

xsinx

5 J‘ xsinx i _I_J‘ mrsinx d
y=| ——dx — X
- 1+sinx 1+sinx 1+sinx

0 0

A m(sinx + 1 —1)
2y = J- dx
0
.

1+ sinx

Hfl L 4
‘V_Z l+sinxl
1]

T
nJ‘l 1—sinxd
V== ——dx
’ 2 COS2Xx
1]
T

T sinx
v=—f1—seczx+ dx
- 2 cosZx

1]

Let, cosx =1t

= -sin x dx = dt
Atx=0,t=1
Atx=1m,t=-1

-1
- NTT 1

y= | (x —tanx)j — E_Edf

1

(rmrnn-(3),
y = > m—tanm o),

m n
_'_V=§[:R'—2)=H(E—l)
Question: 26

Prove that

Solution:

y=[——dx ..(1)

0 1+sin®x

Use King theorem of definite integral



b b
J-f(x)dx= J-f(aer—x)dx

T

y= J’ (m—x) dx

1+ sin?(m — x)
0

y= [ % _gx..(Q)

0 1+sin?x  1+sin?x

Adding eq.(1) and eq.(2)

T T
X
2y = J-—.dx+J- - - - dx
’ 1+ sinZx 1+ sin?x 1+ sin2x
1] 1]
”f
2 +Sm2
J l
T CcoS2X .
y_zf 1+s£n?xdl
¢ cosZx
T
m
y==

J‘ seccx
—_— .1
2 ) secix+ tan’x

1]

We break it in two parts

T
HJ’ sec<x p

y=—| ——dx
- 2] secix + tanzx

1]
Let,tanx =t
= sec?x dx = dt
Atx=0,t=0

Atx=1,t=0

4]
Ik

Y=3 1+2t2
0

We know that when upper and lower limit is same in definite
integral then value of integration is 0.

So,y=0

Question: 27

Prove that

Solution:

COSZX

y= [zlog

sin 2x

o
u
cos’x
log————dx
2 sinxcosx
1]

V= fﬂglog(gcotx) dx ---(1)

Use King theorem of definite integral



b b
J-f(x)dx= J-f(aer—x)dx

%
1 T
“=J-l (— t——')d'
y UI-:)gzco(z l) X

y —f lo g( tall;t)d;t (2)

Adding eq.(1) and eq.(2)

T

T
2 2

2y = J-log cot;t d,‘t +J- tan;t dx
0 0

T
1 —_—
y = Efﬂzlog( COtltﬁIll)dl [Use cotxtanx = 1]

y = 10g(3) (02

= —Zloga
y= —log

Question: 28
Prove that

Solution:

y= [ —F dx
- 0 (1+x)(1+x2)

Let, x=tant
= dx = sec?t dt
Atx=0,t=0

Atx = o, t =1/2

tant

2
sec“tdt
(1+ tant)(1 + tan?t)

"'ﬁ
OL-_“.MH

tant
(1+ tant)

=
Il
OL-_“.MH

T .
= [Z—2 _ gr..(1
y 0 (cost+sint) dt ---(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

m/2 sin (g— r)
V= J; sin(%— f) +COS(%—E) at



y= j-rr,;’E cost dt (2)

0  sint+cost

Adding eq.(1) and eq.(2)

T2 sint
2y =
0

—dx
sint + cost

T/2gint + cost
2y = —  dx
0

sint + cost

w2
2y = J- 1dx
0

Question: 29
Prove that
Solution:
Let,x=asint
=dx =acostdt
Atx=0,t=0

Atx=a,t=1/2

acost

w2
J-
4]

Ot Ll

cost

S —
sint + cost

y = dt
asint + a2 — a?sin?t
T
2
J’ cost it
sint+ cost
1]
T
E . .
1J’ cost + cost —sint + sint
y= = ,
N 2 sint + cost
1]
T
E »
lj’ 1 cost —sint
y= = S —
- 2 sint + cost
1]
T
z
I cost — sint
y = )2+ dt
: 0 sint + cost
1]

Again, sint + cost =z
= (cost-sint)dt =dz
Att=0,z=1

Att=mn/2,z=1

1
r[+ J-ldz
2 Z

1

1w 1 )
y= E(EJF (Inz);

B =



‘V:E

Question: 30
S (O L NN ¢
v=lo mm e M

Use King theorem of definite integral

b b
J-f(x)dx= J-f(a+b—x)dx

y= f; Xy ...(2)

—
Vva—x+Hvx

Adding eq.(1) and eq.(2)

; X ; Vva— X )
zofm T Vi +ﬂqﬁ+ﬁdl
FVE+Va—x
2y = Of\fmﬂq‘“
a
1 -
""=£de
4]
1 S a
E(l)o
a
r=3

Question: 31
Prove that
Solution:
S LI S P
y= [, sin*x cos®*xdx ...(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

y= J-sinz(n—x) cos?(m — x) dx

4]
y= — f; sin®x cos®xdx ...(2)
Adding eq.(1) and eq.(2)

T

T
2y = J-sirﬁx cosxdx + | — J- sin*x cos®xdx
0 0

y=0
Question: 32
Prove that

Solution:



T .
y= [, sin®™x cos®™*xdx ...(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

T
y= J-sinzm(n—x) cos®™* 1 (m— x) dx

4]
T,
y= —[, sin®™x cos?™* 1 xdx ...(2)

Adding eq.(1) and eq.(2)
T

T
2y = J-sinzmx cos?™ xdx + —J- sin®™x cos?™ 1y dx
i) 1]

y=0

Question: 33

Prove that

Solution:

Let,sinx +cosx =t
= cos X - sinx dx = dt
Atx=0,t=1
Atx=n/2,t=1

1

y= J-—logtdr

1

We know that when upper and lower limit in definite integral is
equal then value of integration is zero.

So,y=0

Question: 34

Prove that

Solution:

T

y = Jz2log(2sinx cosx)dx

:.V=

log2 +logsinx +logcos x dx

OL-_“.MH

Let, 1 = fflogsinx dx -+(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

T

I = | logsin (E - x) dx

e



I = [Zlogcosxdx -+(2)

Adding eq.(1) and eq.(2)

el

e

2
logsin x dx + J- logcosx dx
0

2l =

T

2z

2sinxcosx
21 = J-log—dx
2

0

T

2z
2 = flogsillzx—logzdx

0
Let, 2x =t
=2 dx = dt
Atx=0,t=0

Atx=1n/2,t=1n

21 1f1 intdt — ~log2
=3 | logsin > log
1]

T
Z
21 Zfl inx dx — log?2
= 5 | logsinxdx — - log
0
2I=1 Hl 2
= zog
T
2z
s
I = J-logsinxdx = —Elogz
0

T
2

Similarly, JZlogcos x dx = —%logz

El
e

y:

Ot Ll

2 2
log2dx +J-logsinxdx +J-10gcosxdx
0 0

— 022 — Flog2 — Flog2
y=log2 -~ log2 — - log

L P
y=—7log

Question: 35
Prove that

Solution:
y= [, xlogsinxdx ...(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx



y= J-(n —x)logsin(m —x) dx
0

y= fc:-rn logsinx — xlogsinx dx ...(2)

Adding eq.(1) and eq.(2)
T T
2y = J-xlogsinxdx + J- mlogsinx — xlogsin x dx

0 0

- T
y= Eflogsinxdx
0

2w z . i i
y == J¢logsinx dx --(3)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

I

yv=m | logsin (E_ x) dx

Ot ulx

V=1 fﬂglogcos x dx -+-(4)

Adding eq.(3) and eq.(4)

logcosx dx

OL-_“.MH

T
2

2y=m J-logsinx dx +
0

T
2 .
Z2sinx cosx
log————dx
1]

Let, 2x =t
=2dx =dt
Atx=0,t=0

Atx=1/2,t=1

2 }Tfl ntdt - log2
y = | logsin 5 log
1]

2

2n i
logsinx dx — > log2

2y = —
Y=

Ot ln

2 T o2
y=y~—log



T lon2
y =~ log

Question: 36
Prove that

Solution:
y= [, log(1+ cosx)dx ...(1)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

y= J-log(1+ cos(m —x))dx
0

y= f;lﬂg(l —cosx)dx ...(2)

Adding eq.(1) and eq.(2)

2y = J-log(l+ cosx)dx+flog(l—cosx)dx
1] 0

T
2y = J-logsinzxdx
0

y= 2 [2logsinxdx --(3)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

m

y=2| logsin (E - x)dx

R PR

y= ZIOElogcosx dx - (4)
Adding eq.(3) and eq.(4)

T T

2 2
2y = 2 J-logsinx dx+flogcosx dx
0 0

T
E .
2sinxcosx
log—————dx
1]

-
2

2y = 2 J-log sin2x —log2dx
0

Let, 2x =t
=2dx =dt



Atx=0,t=0

Atx=1/2,t=1

mlm

J- logsintdt — —logz
0

2m
2y = logsinx dx — ?logz

B o
ct-__-!h_lln

2y=y—mlog2
y=-mlog?2
Question: 37
Prove that

Solution:

y = fglog(sm + cosx) dx

0 cosx  sinx

T

2

J- log————dx
sm X COSX

1]

{14 T

J- logsinx dx + J- logcosx dx
0 0

Let, j = fflogsinx dx --(1)

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

logsin (g - X ) dx

—
cn.___”\_]l:4

I = [Zlogcosxdx -+(2)

Adding eq.(1) and eq.(2)

R TR
R PR

2] = | logsinxdx + | logcosxdx
T
z
2sinxcosx
21 = J-log—dx
2
0
T
2z
2 = J-logsin 2x —log2dx
0
Let,2x =t

=2dx =dt



Atx=0,t=0

Atx=1/2,t=1

Zf—lfl intde — ~log2
= 5 | logsin > log

B | B
O s

2 = logsinx dx — —logz
21 =1 Hl 2
= —Eog
3
s
I= J-logsinxdx = —Elogz
0

iry
Similarly, foz logcosx dx = — % log?2

T T

J- logsinx dx + J- logcosx dx
0 0

—logz + = 10g2

y=rmlog2
Question: 38
Prove that

Solution:

aw

y= f?£ dx -..(1)

T .
E Ccosx+sIny

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

T cos (3H 5 1)
J- 8 8 dx
B sm —+——1)+Cos(3:g—n+%—x)
am
y = frrg idl ...(2)
- E sinx+cosx
Adding eq.(1) and eq.(2)
3m 3w
[£] CosSX [E] SInx
2y = J- —dx -|—J- —dx
i % SIinx + cosx % Sinx + cosx
3m

@ sinx + cosx
2y = —dx
- T sinx + cosx

am

3
2y = J- 1ldx
bis



2y = (0%
123
3n m
=378
m
Y=3

Question: 39
Prove that

Solution:

T J—
2 JVeoosx

y= frr —_—

- ; VSInXx+y CoOsSX

Use King theorem of definite integral
b b
J-f[x)dx = J-f(a+ b—x)dx
a a
Il jr[ jr[ -
5 Jeos (545 )
T
6 (Jsin(%+g—x)+ COS(%+%— 1))

T —
y= ff“”de -(2)

COS‘X‘FHS!HI)

dx

Adding eq.(1) and eq.(2)

T T _—
caosx VSIinXx

3 y 3
2y = J- - dx +J- - dx
: % (\,’smx + ﬁcosx} % [ﬁcosx + \,’smx)

T

5 J’E Vsinx ++/cosx d
y= —_— X
i z (\, sinx + ﬁcosx}

T

3
2y = J- 1dx
T
5
I
2y = (0)3
3
A
Y= 12

Question: 40
Prove that

Solution:




; 3n ; il
y =tan— —tan—
N 8 8

y=W2+1)-(V2-1)=2
Question: 41
Prove that

Solution:

V= fE
a

Use King theorem of definite integral

¥ ...(1)

1+51nx

b b
J-f[x)dx= J-f(a+b—x)dx

G50

am
ry
V=J- dx
. 3m @
# 1+sin|l—4—++—x
% (4 4 )

y=[* ——dx ...(2)

— 1l+sinx

Adding eq.(1) and eq.(2)

am am
ry T
9 J’ _I_J‘ T—X
'V:
- 1+sinx 1+ 51111
T T
I r

am
ry
HJ' 1 i
V= 5| T/ o—dx
- 2T 1+sinx

e

}TJ' 1 1—sinxd
Y= = X X
- 2_r 1+sinx 1-—sinx

3_7{
4
HJ' 1—sinx
y= =
2 COSZX
T
4
3_7{
4
TEJ' ) sinx
y= —] secx— X
2 COS%x
T

Let,cosx =1t

= -sin x dx = dt

Atx =1/4, t =i_
V2

Atx = 3m/4, t =—
W 2



-1
3
m =z 1
y=—| (tanx);? + J-—zdt
) Tt

—

V2
-1
Ht 3 . }I+(—l)ﬁ
y= 2[::;1114 an 1

y=5(-1-1+vZ+V2) = n(vZ-1)

Question: 42
Prove that

Solution:

20 —

y= Jo* =—dx ...(1)

\,‘T+ Va—x

Use King theorem of definite integral

b b
J-f(x)dx= J-f(aer—x)dx

3a
= 3a a
& T—I_E_x
V=J- 5 dx
a a
a b Ee ¥
I 4+4 X +4/x
3a
e
v — X
y = dx
’ 2 \.ﬂ,—l'+\."'¥
n

3a 3a
2V=f vx dx+f a—x dx

J Vx+ya—x J va—x ++x

1 4

3a

(VEHVa=x
2y = !\.’m+\ﬁdl

;

3a

Question: 43
Prove that

Solution:

:_V: j-ﬁ‘r -,.';

1 /5—x+ u‘?



Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

4

\.4+1—I d
Yy = X
" 1\.4+1—I+\.’E

4
/b —x

'\-5—I+\."E

dx

1

Adding eq.(1) and eq.(2)

4
\."E"‘\.B—l
2v=J- dx
’ 1\-5—I+\."'I
4
e
= - X

Y=3
1
1
)’=E(I)f
3
Y=3

Question: 44
Prove that
Solution:

Use integration by parts

d
J-Ixffd;t':IJ-de— J-—I(J-de)dx
dx
d
V=xfc0txdx— f—x([cotxdx)dx
- dx

2
¥y = (xlogsin I)g— J- logsin x dx
0

[E]

Let, 1 = [2logsinx dx --(1)

Use King theorem of definite integral

b b
J-f[x)dx= J-f(a+b—x)dx

T

I'= | logsin (E - x) dx

O iy

I = fflogcosxdx -(2)

Adding eq.(1) and eq.(2)



R TR
R PR

2] = | logsinxdx + | logcosxdx
T
z
2sinxcosx
21 = J-log—dx
2
0
T
z
21 = J-logsin 2x —log2dx
0
Let, 2x =t
=2dx =dt
Atx=0,t=0

Atx=1/2,t=1

21 lfl intde — ~log2
= 5 | logsin > log
1]

T
Z
21 Zfl inx dx — ~log2
= 5 | logsinxdx ——log
0
21 =1 Hl 2
T
2z
s
I= J-logsinxdx = —Elogz
0

E

2
y= (xlogsinx)g—flogsinxdx
0
m T s
V= Elogsmi— (—Elogz)
m
V= Elogz

Question: 45
Prove that
Solution:
Let,x=sint
= dx = cos t dt
Atx=0,t=0

Atx=1,t=1/2

T
7
sin~'sint
y= | ————costdt
: sint

lu]




y= | tcottdt

OL-_“.MH

Use integration by parts

d
J-fodt=1J-Hdt— J-—I(J-de)df
dt
—EJ- ttdt J-d E(J- ttdf) dt
V= co T co

2
y = [flogsinf)g—flogsintdt
0

e

Let, 1 = [2logsint dt (1)

Use King theorem of definite integral

ff(f)dr= ff(a+b—t)dt

T

I'= | logsin (E — t) dt

S iy

I = [Zlogcostdt -(2)

Adding eq.(1) and eq.(2)

E]

21 =

e

2
logsinfdf+J-logcosfdt
0

2sintcost

21 =
2

og

R TR

21 = | logsin2t —log2dt

e

Let, 2t =z
=2dt=dz
Att=0,z=0

Att=mn/2,z=n1

21—1f1 inzdz — —log2
—20 ogsin z > log

T
2 = logsinzdz — Elogz

SN o]
OL-_“.MH

2r=1 Hl 2



]:

O iy

s
logsinzdz = —Elogz

e

2
v = (tlogsin f)g— J- logt dt
0

m LT 7

y= EIOESIHE_ (—Elogz)
T

y= Elogz

Question: 46
Prove that
Solution:

Use integration by parts

d
J-Ixﬂdx=IJ-de— J-—I(J-de)dx
dx

1 d 1
V= lﬂglfﬁdl—falﬂgl (J-ﬁdl)dl
1

y = (logxsin~tx)j— J-

1]

sin™! x

dx

1
sin~tx
y= - dx
X
lu}

Let, x =sint

= dx = cos tdt
Atx=0,t=0
Atx=1,t=1/2
sin~!sint

, costdt
sint

=

Il

|
OL-_“.MH

tcost

-
Il
|
D{—__‘x|a|=1
%)
<}
=]
-+
=

y= — | tcottdt

Ot i

Use integration by parts

d
ffxffdr=ff!!dr— J-EI(J-Hdr)dr
y=—(tJ-cottdt— f%t(fcottdt) dt)



T
2
T

y=- (rlogsint)g—flogsintdt
1]

Let, 1 = [zlogsint dt (1)

Use King theorem of definite integral

b b
ff(r)dr: ff(a+b—t)dt

logsin (g — t) dt

Ty
°“‘—-m|=4

I = fflogcostdf -(2)

Adding eq.(1) and eq.(2)

T T
2z 2
2 = flogsintdt+[logcosrdt
0 0
T
z
51 J’l 2sintcost
= oog—m
82
0
T
z
21 J-logsm 2t—log2dt
0
Let, 2t =z
=2dt=dz
Att=0,z=0

Att=1/2,z=1

—lfl inzdz— ~log2
=5 | logsinz 5 log

B B
QL‘—‘.M:J

21 logsinzdz — —logz
21 =1 Hl 2
3
s
I= J-logsinzdz = —Elogz
0
e
y=— (fln:)gsmt)2 J-ogtdf
1}

= j1(:- sinE+ (—Elo 2)



— Tios2
y=glog

Question: 47
Prove that
Solution:
Letx=tant

= dx = sec?t dt
Atx=0,t=0

Atx=1,t=mn/4

T

f log(1+ tan t)
0

2
ec-tdt
1+ tan?t

y= f;log(l +tant)dt ---(1)

Use King theorem of definite integral

ff(r)dr= ff(a+b—t)dt

log(l + tan G — ID dt

=
Il
OL-_ﬁ.pI:J

1—tant
log(l + —) dt

V =
N 1+ tant

c”"__ﬁ.pl‘:l

y=J2 log( )dt---(Z)

Adding eq.(1) and eq.(2)

1+tant

3 3
2
2y = J-log(1+tant) dt+flog(m) dt
0 0
3
2y = !log(1+tant) (m) dt
3
= J-logzdt
0
= Zlog2
Y= 1g'o8

Question: 48
Prove that
Solution:

y = ffaxay’az —x2dx ...(1)

Use King theorem of definite integral



ff(r)dr= ff(a+b—t)dt

y= J-(a—a—x)avfaz— (a—a—x)2dx

y= [0 —x3aZ—xTdx ...2)

Adding eq.(1) and eq.(2)

a a
2y = J-xgvaz—xzder - J-xgvaz—xzdx
— —

y=0

Question: 49

Prove that

Solution:

y= [T sin’x+xBdx ...(1)

Use King theorem of definite integral

ff(r)dr= ff(a+b—t)dt

T
y= fsin”‘(n— T—x)+(m—m—x)?3dx

—IT
T — _
y= [ —sin”*x—xdx ..(2)

Adding eq.(1) and eq.(2)

T T
2y = J- sin?x+x1%dx +| — J- sin"?x + x1%dx
—IT —IT

y=0
Question: 50
Prove that

Solution:
y= f_nn xLgin®x dx ...(1)

Use King theorem of definite integral

ff(r)dr= ff(a+b—t)dt

y = J-(n— m—x)2sin(m—m— x)dx

-
T -
y= [ —x'%sin®xdx ...(2)

Adding eq.(1) and eq.(2)



T T
2y = J- xPsin’xdx + | — J- yZsin®xdx
—1T

i
y=0
Question: 51
Prove that
Solution:

We know that
|x| = xin [-1, 0)

|x| =xin [0, 1]
0 1

y= J-E|X|dx+fe|x|dx
-1 4]
0 1

V= J-e‘xdx+J-exdx
-1 0

y=(—e™)2+ (")
y=-(1-e)+(e-1)
y=2e-1)

Question: 52

[x+1] = -(x+1) in [-2, -1)
[x+1] = (x+1) in [-1, 2]

-1 2
y= J-|x+1|dx+ J-|x+1|dx
-2 -1

= — J_-l(x+l)dx+ f(erl)dx

xZ o x? :
--(3 ﬂ);(z +)
= —(E—1—2+2)+(2+2—E+1)
2 2
=5
Question: 53
Prove that
Solution:
We know that
|x - 5] =-(x - 5)in [0, 5)
|x - 5] = (x-D5)in [5, 8]

E] g
y= J-|x—5|dx+J-|x—5|dx
0 5



(x —5)dx +J-(x—5)d;t

x2 ° o /x? N
= —|\5—5x| +|—b5x

25 25
y= —(——25)+ (32_40_?+ 25)

=
Il
OL__"aLu

Question: 54

Prove that

Solution:

We know that

|cos x| = cos x in [0, 11/2)
|cos x| = -cos x in [11/2, 311/2)
|cos x| = cos x in [311/2, 21]

am
3 2w

c”“‘—mqm

T

2

|cc-s;t|d;t+J- |cosx|d1+J-|cos;t|d1
T
Zz

T am
7 2 2w
V= J-cosxdx—J- cosxdx + J- cosx dx
0 T 3w
2 2z
T am
— feinanZ T 2T
y = (sinx)] — (51111)E + (51111)32_;r
2

y=(1-0)—1-14+(0+1)

=4

Question: 55

Prove that

Solution:

We know that

|sin x| = -sin x in [-11/4, 0)

|sin x| = sin x in [0, /4]

d=] 5

0
J-|sinx|dx+J-|sinx|dx
T 0
4
0

y= — J-sinxder
—T
4

sinx dx

S —

T

y= —(—cosx)%x+ (—cosx)?
4

(-G



PR
V2
Question: 56

Prove that

Solution:

y=[fo)dx

y=ff(x)dx+ff(x)dx

2 3
y = J-2x+ 1dx+fx2+1dx
1

2
3 3
Covzazal
y= (x"+x) + 3+1
2

8
y=(4+2—1—1)+(9+3—§—2)

34
T3

Question: 57
Prove that

Solution:

y= [ f(x)dx

y=ff(x)dx+ff(x)dx

2 4
y=J-3;t'2+4dx+J-9;t—2dx
]

2

9x? ¢
y= (F*+4x)5+ (T_ 21‘)
2
y=(8+4+8)+(72-8-18+4)
=66
Question: 58
Prove that

Solution:

y= [lxl+lx— 2] +|x — 4] dx
2 4‘

y = J-|x|-|-|x—2|+|x—4|dx+f|x|+|x—2|+|1'—4|d1'
0 2
2 4‘

y = J-x—(x—z)—(x—4)dx+fx+(x—2)—[l‘-4)dl'

0 2



2 2 ) 4

( X +6x) +(1 +2x)
y=\1—-= -

2 0 2 2

y=(-2+12)+(8+8-2-4)
=20

Exercise : 16D

Question: 1
Evaluate each of
Solution:

f(x) is continuous in [0,2]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=2/n

-
&

[+ pax = 1m (3) S rarm

1]

n—1

2 2r
= lim (—)Z (—) +4
n—=\n/ &\ n

=

= lim (E) [w+ 4(n—1))

n n

C2n*—n+4n—4n
=lim—
n—e 1 n

~ 25n* —5n
=lim————
n—w 1 n

_10n* —10n
=lim————

n—co n2

=1lim10 — (10/n)
n—o

=10

Question: 2
Evaluate each of
Solution:

f(x) is continuous in [1,2]

b n—1
J- f(x)dx = lim hz fla+rh),whereh = (b—a)/n
a e r=0

here h=1/n



n—1

Gx-2ax=m (1) f (1 ! G))

r=0

ol —
3 b

1 3(n—1)n

lim (—) (n + &)
n—co \H 2n

/1y (2n? +3n%* —3n
= lim (—)

n—co \71 Zn

. 5n? — 3n
T e\ 22

<im(3) - (52)
e \2 n

=5/2

Question: 3
Evaluate each of
Solution:

f(x) is continuous in [1,3]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=2/n

3

J- (x?)dx = AI-IED (%)Zf (1 + (2?—:))

1

Il
-
15
g=
P
2
R
OM
EaN

'_l

+
P
= (5]
e--|--a
R
“‘-—-_-"r::l

1

2 412 4r

lim (—) —+1+—)

n—co \1 n n
r=0

2 (4(?1 — 1) (n)(2n—1) . 4(n—1) (n))

= lim—
6nz n

n—oo 1

C2(4(2n*—2n* —n? +n) 2(n* —n)
= lim— +n+————
6n? n

2 ((8?13 —12n% + 4n) + (6n®) + (12n® — 12?12))
6n?



2260 —24n* +4n
= lim—
6n?

n—oo 1

= lim

n—o

52n® — 48n% + 8n
6n3

im (%) - (57) + (52)
a6 6n 6n2

=26/3
Question: 4
Evaluate each of
Solution:

f(x) is continuous in [0,3]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=3/n

3

J- (2 + 1dx = lim (?—JZ; f ((3;—:))

0

n—1

/3 3r\°
=,%L“;(;)Z((;) “)
r=0
n—1

3 9r2
= lim (—)Z —2+1
e \n /& \ 1

3 (9(?1 -1D(M2n-1) . n)

=lim—
6n?

n—sw Tl

3 (9(?12 —-n)(2n—-1) )
=lim— +n

6n?

y 3 9(2n®—2n* —n? +n) .
= lim— n
n—oo n[: 6n? )

= lim—
6nz

n—oo 1

3 ((18?13 —27n* +9n) + (6?13))

~ 3({24n®* —27n%? +9n
= lim—
6n2

n—sw Tl

= lim

n—oco

72n® — 81n? + 27n
6n3



I (72) (81) N ( 27 )
Sem e 6n 6n2
=12
Question: 5
Evaluate each of

Solution:

f(x) is continuous in [2,5]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=3/n

5 n—1

[@e-sa-1m ()Y s ((2 Rl

2 r=
3 n—1 2
= lim (—)Z(B(Z+—) —5)
n—co A\
r=0
= [or? 121
= lim (—)ZS — +t4+— —5
n—ce \n/ & n
3/27(n—1)(nm)2n—1
( )(n)( )+12

6n?

= lim—
6n?

27(2n® —2n2 —n? +n)
_l’_
6n?

3 /(54n® — 81n® + 27n) + (42n®) + (108n® — 108n?)

18n(n—1)
n+ f —hn

3/27(n*—n)(2n—-1 18n(n—1
( )( )+12?1+—( )

121

= lim—

(
(
(
(

6n2

3 (204n® —189n® + 27n
6ne

= lim

n—o

I (612) (567) + (27 )
L 6n 6n2

=102

612n® — 567n% + 27n
6n3

Question: 6

Evaluate each of

18n(n—1
0D )

)



Solution:

f(x) is continuous in [2,5]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=3/n
3 n—1
i (G
J e+ 2ot 1m (00 7((5
0 =0
o (3)“2_:1 (3?')2 61
=Im\) 2. 0%) T

r=0

n—1

/3 9r?  6r
= lim (—) Z —+—
n—w=\n/ &\ n n

=

=lim—
6n? n

n—sw Tl

3 (9(?1 -1D(M2n-1) . 3n(n— 1))

3 (9(?12 -n)(2n—-1) N 3n(n— 1))

=lim—
6n? n

n—sw Tl

3 9(2n*—2n*—n*+n) 3n(n—1)
=lim—( + )
n—w 1 6n? n

= lim—
6ns

n—oo 1

3 ((18?13 —27n% +9n) + (18n° — 18?12))

~ 3(36n* —45n% +9n
= lim—
6n2

n—sw Tl

n—oo

. (108?13 — 135n% + 27?1)
= lim
6n3

" (108) (135) N (27 )
L 6n 6n2
=18
Question: 7
Evaluate each of

Solution:

f(x) is continuous in [1,4]

b n—1
J- f(x)dx = lim hz fla+rh),whereh = (b—a)/n
a e r=0

here h=3/n



4 n—1

foe i @S r((1+2)

=0

n—1 2
. 3 3r 3r
= lim | — 3(1+—) +2({1+—
n—co \n/ & n n
r:

27n—1)n)Zn—1 Inin—1 nin—1
( )(n)( )+3n+7( )+2n+7[: )
6n? n n

27(n> —n)(2n—-1 12n(n—1
( )( ) et ( ))
6n? n

27(2n® —2n2 —n? +n) 12n{n—1)
+5hh+ —
6n? n

n—ow J1

3
=lim—

n—ow J1

=l
L=
83
=
= w
P P P P

(54n®* — 81n% + 27n) + (30n®) + (72n® — 72?12))
6n?

3 [156n® —153n* +27n
= lim—
6n?

n—oo 1

= lim

n—o

I (468) (459) + (81 )
L 6n 6n2

=78

468n® — 459n? + 81n
6n3

Question: 8
Evaluate each of
Solution:

f(x) is continuous in [1,3]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=3/n
E n—1
@ esoar-m(BSr((1+2)
J e snar= 1 (5) 3 7( (145
1 r=0

n—1 2



n—1

o2 4r?  4r 107
= lim (—)Z(1+—2+—+ 5+—)
n—o \1 n n n

r=0

N 42 4r 107
= lim (—)Z(l+—2+—+ 5+—)
n—=cz 471 . n n n

— lin 2 (4(?1— V() (2n— 1) n + n(n—1)

n—-m n 6n? n

)

2 4(n* —n)(2n— 1) n(n—1)
=lim—( 6n +-—
n—c 1 6n? n

)

2 4(2n®—2n* —n? +n Tn(n—1
[: )+6n+¥

=lim—
n—ow 11 ( 6n? n

)

2 (8n® —12n® +4n) + (42n® — 42n?) + (36n?)
=lim—(
n—w 11 6n2

)

y 2 86n* —54n° + 4n
=lim—
n—co n( 6n?

172n® — 108n® + 8n

= lim(

n—oo 6]’13

I (172) (108) +( 8 )
Sea\ 6 6n 6n2
=86/3

Question: 9
Evaluate each of
Solution:

f(x) is continuous in [1,3]

b n—1
J- f(x)dx = lim hz fla+rh),whereh = (b—a)/n
a e =0

here h=2/n

3

J' (242 + 5x)dx = AEED(%)Zf((:L +%))

1

n—-1 2
. 2 2r 2r
= lim | — (2|1+—) +5({1+—
n—co \1 n n
r=0
10r
= lim Z(Z —+— 5+—)
n—soo n



n—1
_imSY 7+
B nl—I~]c1n(n) (7+

=0

8r? 4 18r
nz )

lim 2 2 (8(?1— V() (2n— 1) _— 9n(n — 1))

n—w N 6n?

2 8(n* —n)(2n— 1) 9n(n—1)
—( m+———-)
n—w 1 6n? n

2 8(2n*—2n* —n® +n) 9n(n — 1)
=lim—( +n+———)
n—w 1 6n? n

2 (16n®— 24n® +8n) + (54n® — 54n?) + (42n? ))

= lim—
n—o 11 ( 6n?

y 2 112n®* —78n® + 8n
o ( 6n2

224n® — 156n% + 8n

—_ ll
n—-lczon( 6n?

I (224) (156) +( 8 )
Sea\ 6 6n 6n2
=112/3

Question: 10
Evaluate each of
Solution:

f(x) is continuous in [0,2]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=2/n

wi-im (B)y 1 (2)
| oax = im (0) > 7 (5
0 =0

n—1 3
. 2 2r
= lim | — Z —
n—c \1 n
1]

=

2\ 8r?
zrllilc}o( )Z(ng

i 2 [:8(?1— 1)2%(n)?

n—o 11 4n3

)



2 8(n*=2n+1)(n%)
=lim—( )
n—w 1 4n3

2 8(n*—2n®+n?)
=lim—(
n—ow N 4n3

16n* — 32n* + 1602

= lim(

n—o 4n
I (16) (32)+(16)
i ] 4n 4n2
=4

Question: 11
Evaluate each of
Solution:

f(x) is continuous in [2,4]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=3/n

4

J (x? — 3x + 2)dx = r%iiléo(%)zf ((z+ 2?—:))

n—1 2

2 2r 2r
= lim (—)Z((2+—) - 3(2+—) +2)
n—eo\n/ &t n n

=

-1
2\ 42 s 6r
= lim (—) (++t4-6-——+2)
n—co \1 = n n n

o 2 4n—-1)n)(2n—-1) n(n-—1)
_n—l-lczon n ( 6n? R )

2 4n?—-n)(2n—-1) n(n—1
=lim—( ( ) )+ ( ))
n—ow 11 6n? n

o 2402n*-2n-n*+n) n(n-1)
=lim—( + )
n—c 1 6n? n

2 (8n*—12n® +4n) + (6n° — 6n?)
=lim—( )
n—e N 6n?

y 2 14n® —18n° + 4n
=lim—
n—co n( 6n?

y 28n® — 36n° + 8n
= lim
n—sco ( 6n3



im(2) () * (50)
Sem e 6n 6n2
=14/3
Question: 12
Evaluate each of

Solution:

f(x) is continuous in [0,2]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=2/n

2 n—1

[ @+ 0)dx = 1m S r(E)
J T X  p—em'n &' \n

- O+ ()

n—

L2
. 2 4r<  2r
= lim | — —+—)
n—co \1 n2 n
r=0

o 2 4n—-1)n)(2n—-1) n(n-—1)
_n—l-lczon n ( 6n? R )

2 4m?-n)(2n—-1) n(n—-1
=lim—( ( ) )+ ( ))
n—eo N 6ne n

2 4@2n*-2n*—n*+n) nn-1)
=lim—( + )
n—w 1 6n? n

2 (8n®—12n* +4n) + (6n® —6n?)
=lim—( )
n—ewm N 6n?

y 2 14n® —18n° + 4n
=lim—
n—co n( 6n?

28n° — 36n% + 8n

=lI
n—-lcEDH( 6n3

im (%) - (51) + (522)
P 6n 6n2
=14/3

Question: 13
Evaluate each of

Solution:



f(x) is continuous in [0,3]

b n—1
J- f(x)dx = lim hz fla+rh),whereh = (b—a)/n
a e r=0

here h=3/n
3 n—1
o, 3 3r
J (2x* +3x+ 5)dx = lim | — Z fl—
n—w \N n
fi] r=0

-m@Ye) +sE)+

i ( )Z 1812 9?
T e \n ( n2 +5)

3 18n—-1(n)(Zn—1 9nin—1
=lim—( ( )(m)( ) ( ) + 5n)
n—eo N 6n? n

3 18(m?—n)(Z2n—1 O9nin—1
=lim—( ( ) ) ( ) +5n)
n—w 1 6n? 2n

3 18(2n*—2n*—n*+n) 9In(n—1)
=lim—( +
n—c 1 6n? 2n

+ 5n)

3 (36n® — 54n? +18n) + (27n® — 27n?) + 30n°

=lim—
n—ow 11 ( 6n?

y 3 93n® —81n° + 18n
= l1m —
n—co n( 6n?

279n® — 243n? + 54n

== lI
n—-lcEDH( 6n3
I (279) (243) + (54 )
L 6n 6n2
=93/2

Question: 14
Evaluate each of
Solution:
Since it is modulus function so we need to break the function and then solve it
1

3 1
flx) = J-(l —3x)dx+ J-(Bx — 1dx

4] 1

3

it is continuous in [0,1]

let g(x) = fé(l — 3x)dx and h(x) = f§1(3x — 1)dx



L

gx) = J-(l —3x)dx

here h=1/3n
1
? 1 n—1
J (1—3x)dx = lim (3—)2 f(r/3n)
0 noes on r=0

1 n—1 r
(B3

. 1 3(n—1)(n)
B r%anln (ﬁ) (n B 6n )

y 1 6n* —3n* +3n
=lim—
n—wm 3N 3n

y 1 3n® +3n
=lim———
n—ow 31 3n

y 3n® +3n
=lim———
n—ew  9n?

lim = + ( 3)
o3 \on
=1/3

1

h(x) = J-(Bx — 1)dx

1

3
here h=2/3n

1

[ v (2)3 (0 +(2)

3
n—1

im (2) 62+
nl—IEo 3n ( 3 3n )

r=0

. 2y f(n—1)(n)
tim () (7?1 )

nZ—n

=lim—.
n—e 3N n

nZ—n

=lim—.
n—e 3N n



o 2n*—=2n
=lim————

n—sce 3nz

i~ (5
=lim=-—|—
n—w 3 n
=2/3

f(x)=g(x)+h(x)
=(1/3)+(2/3)
=3/3

=1

Question: 15
Evaluate each of
Solution:

f(x) is continuous in [0,2]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=2/n

2 n—1

fieis - m @) 5(2)

=

2
= lim( ) (e®+el+e?h 4 .. te™

n—oo \Tl
sumofe® +e + e+ .. ... t+e™

Which is g.p with common ratio el/®

Whose sum is — £-@—¢""
l—eh
2y elf(1—e™)
= lim (—) .
n—w \n ( 1—eh )

(2) ( e"(1—e™)

znllg] n 1—ehh )
h

I 1’ 1

i~ =

| (2) e"(1—e™)

e \n —h

As h=2/n

= lim

n—o

(2) e(%J(l — em(2/m)

n —-2/n

=e2-1



Question: 16
Evaluate each of
Solution:

f(x) is continuous in [1,3]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e r=0

here h=2/n
3 n—1
[ im B)3 7 (1+(%)
e )dx = lim |— —
' n—eo \N n
1 r=0
2 n—-1 5
.
= lim (—)Z e~
n—ce A\
r=0
n—1
2 2r
= lim (—)Z e le m
n—o A1l
r=0
Common ratio is h = —2/n
sum=e (e’ +elt+ef 4. ... +e™)
2et
=lim( )(e°+eh+ezh+ S - Lo
n—oo n
sumof =e®+elt +e?h 4. . +e™

Which is g.p. with common ratio e!/®

Bh (1_911.’:]
1—eh

= lim (25-‘1) ( e"(1- Enh))

n—w \ N 1—eh

= lim (29‘1)( e'(1—e™)

n—sca n 1—eh.h
h

Whose sum is —

| 1—e”
im
h—0 I

2e71\ et(1—e™)
(5 )

=-1

= lim

n—o

—h

As h=-2/n

2e1 e':'%](l—e""(‘zfr“)
( n )( 2/n

= lim

n—oo

(1—e2
B e

(e —1)
= ?
Question: 17

Evaluate each of



Solution:

f(x) is continuous in [a,b]

b n—1
J- f(x)dx = lim hZ fla+ rh),whereh = (b—a)/n
a e =0

here h=(b-a)/n
b

J- (cosx)dx = AI_I,ED (b — a) nz_:lf(a +rh)
r=0

n

a

n—1

. tb—a
= ALIED( - )Z cos(a+rh)

r=0

S=cos(a)+ cos(a+h)+ cos(a+2h)+ cos(a+3h)+...............

Putting h=(b-a)/n

 b—a sin (—n(bzn a:)) cos(a+ (n=D)(b-a) lgjgb a))
ZAI_I.E:( n ) . b—a
sinCzz) b-a
b—a ° 2n
Zn

As we know

" (sinh)_l
m{——)=

h—0

— lim 2si ((b—a)) +(1 l)b
= lim 2sin > cos(a 2 2?1( a)

s (b—a) (b+a)
= 2sin 5 C0S 5

Which is trigonometry formula of sin(b)-sin(a)

Final answer is sin(b)-sin(a)

+ cos(a+(n-1)h)=

Exercise : OBJECTIVE QUESTIONS

Question: 1
Mark (v) against

Solution:

y= j‘f xyx dx

. fnh
sm(TJcos(a+

(n—1bh

)

sin(;]



= E(32 —1)
5

62
5

=12.4

Question: 2
Mark (V) against

Solution:

y= f; VEx + 4dx
1 2
(6x+4)2*!

6(%+ 1) i

2 ( 3 3
= ——(162 - 45)
6x3

2

= ——(64—8
6x3! )

56

9

Question: 3
Mark (v) against

Solution:

1 dx
v= Il =

v IX+3

PR
(5x+3)z

5(_71+1) i

1 1
(85 - 35)

(V8- 3)

|
v Tl

Question: 4
Mark (v) against

Solution:

1 1

v= I,

1+x%
= (tan™'x)}

=tan"'1—tan"'0
I 0
4

T

4

Question: 5
Mark (V) against

Solution:



_ j-2 dx
= Jdo aoe

X .
= 5In
! 2

Wat-x

Use formula [

y = (sin‘1 %)

= sin™'1— sin™'0

—1 X
a

2

1]

Question: 6

Mark (V) against
Solution:

y= f\’,\.';x\fl +x2dx
Let, x2 =

Differentiating both side with respect to t

2 dx 1
at o

d ldt
=X X—Z

19
3

Question: 7
Mark (v) against
Solution:

Let, x* =

Differentiating both side with respect to t

4x3§= 1
dt
= x3dx = Edt
4
Atx=0,t=0

Atx=1,t=1



lJ’ 1 dt
V=4l 1+e
o
1
= E(tan‘lt)é

1
=3 (tan"'1—tan"10)
T
16
Question: 8
Mark (v) against
Solution:
Let,logx =t

Differentiating both side with respect to t

1dx
xdt
1
= ;dx=dt
Atx=1,t=0
Atx=e, t=1
1
y = J-tzdt
4]
2\
(5),
1
"3

Question: 9
Mark (V) against

Solution:

y= (ln(sinx))E

— In(sin~) — In(sin—
= 11(51112) 11(51114)

In1-1 L
=Inl-In—
V2

112
=5

Question: 10
Mark (v) against

Solution:
s
"

y= J2(sec’x— 1)dx

I
= (tanx —x);



™ T
= (tanz— z) — (tan0 — 0)
™

Question: 11
Mark (V) against
Solution:

™
_ fE 1+c052:\-:d
0 2

Question: 12
Mark (V) against

Solution:

v = (In(cosec x — cotx))%

2

= In (cosec g— cotg) —1In (cosec g— cotg)

In(1—0) —1 (2 1)
=In(1-0)-In|=—-—=
V3 3

—11 3
_Eog

Question: 13
Mark (v) against

Solution:

T
y = J2cosx(1— sin’x)dx
Let, sinx =t

Differentiating both side with respect to t

C dx 1
osxdt =

= cosxdx = dt

Atx=0,t=0
Atx=Zt=1
2
1
y = J-l—tz dt



Question: 14
Mark (V) against

Solution:

i
y= J2et* *sec?xdx
Let,tanx =t

Differentiating both side with respect to t

z_dx_l
sec ldt_

= sec’xdx=dt

Atx=0,t=0
Atx=St=1
4
1
y = J-etdt
1]
—el_g0
=e-1

Question: 15

Mark (V) against

Solution:

Let,sinx =1t

Differentiating both side with respect to t

C o 1
osxdt—

= cosxdx = dt

= (tan™tt)}

= tan'!1 - tan"10
= /4
Question: 16
Mark (v) against

Solution:



Let, 1/x =t
Differentiating both side with respect to t

—1dx L
x2dt

1
= _de = —dt
X

Atx=1/m,t=1

At x = 2/m, t = /2

sint dt

k__ﬁml‘:l

y =
T

= (—cost)?

=1

Question: 17

Mark (V) against

Solution:

T 1 1-si

0 1+sinx 1-sinx

n .
1—sinx
= | ————dx
cosZx
1]
J-r .
1 sinx
= 2 _—zdl
cos?x cosix
1]
T T

) sinx
= | secxdx — dx
COSZX
0

0

Let,cosx =1t

Differentiating both side with respect to t

. dx 1
smxdf—
= sinxdx = —dt
Atx=0,t=1

Atx=1,t=-1
-1
T 1
y= (tanx)j+ t_zdf
1

-1
f_l

= (tanm —tan0) + (_—1)

=2

Question: 18

Mark (V) against

Solution:



£ a
y = [Zsinzxcos®xdx

3
y = | sinzx cos x (1 —sin’x) dx

OL-_“.MH

Let,sinx =1t
Differentiating both side with respect to t

C ax 1
05X pr

=co0s X dx=dt
Atx=0,t=0
Atx=1m/2,t=1

1

3 7
=fﬁ—ﬁﬂ
5 9
tz  tz
??
2 2
2 2
5 9
8
45

Question: 19
Mark (V) against
Solution:

1e¥(x+1-1)
y= [yt

0 (1+x)?

- [oleh-a)e
J ¢ 1 +x (1+x)2 X
Use formula feX(f(x) + f'(x))dx = e* f(x)

Iff(x)= —

1
(1+x)®

then f'(x) = —
1

- (559
y= 1+x/

1
y=3

Question: 20
Mark (V) against

Solution:

™ .
- 1+sinx
= z p* —— dx
y 0 (2::0525)



e
E »
1 sinx
= | e + dx
1]

2 X 2 X
2c08 3 2cos 3

m
Z . X X

. 1 Zsmicosi i
J-e 2c052§+ 2c0s2> *
0 2 2

Nl
i
J-e“ —sec —+tan )dx
1]

Use formula fe*(f(x) + f'(x))dx = e* f(x)

If f(x) = tang then f'(x) = gseczg
i3

y= (e"tan g) ?

0

T 0

o 2

= 2 0

=eZ2tan= — e'tan—
2 2

ral H

=e
Question: 21
Mark (v) against

Solution:

y = f" VsinZx + cos2x+ 2sinx cosx dx

n
4
= J- sinx + cosxdx
1]

R
= (—cosx+ sinx);}

1 1
(Led)-ci+o)
y=1
Question: 22
Mark (V) against

Solution:

y—f [2cos?xdx

V2 cosxdx

O A

R
[2(sinx)2

=V2
Question: 23
Mark (V) against

Solution:



11-—x—1+1
= dx
1+x

1

(21
) 1+x X

li]
= (2In(1+x)—x)}
=2n2-1
Question: 24
Mark (V) against

Solution:

™
— 1—-cos2x
y= [z dx

0 2

L
2

(x sian)
W) 4 J,

Question: 25
Mark (V) against

Solution:

T
y = J2cosx(1— 2sin’x)dx
n
&
— _ i 2
= J-cosx 2 cosxsin’xdx
0

™

= (sinx)§ — 2 | cosxsin’xdx

Sl

Let,sinx =t
Differentiating both side with respect to t

C dx 1
0SX 5 =

= cosxdx = dt
Atx=0,t=0
Atx=1/6,t=1/2

1
2
T
y= sing— sin0 — 2 J-tz dt
0



5
12

Question: 26
Mark (v) against

Solution:

s
y= foz sinx (2 sinxcosx) dx

n
2

= Zfsillzxcosxdx
1]

Let,sinx =1t
Differentiating both side with respect to t

C dx 1
Osxdt =

= cosxdx = dt
Atx=0,t=0

Atx=1/2,t=1

Question: 27

Mark (V) against

Solution:

y= f:(z sin X cosx)(4cos®*x — 3 cos x) dx
Let,cosx =1t

Differentiating both side with respect to t

Cdx L
sinx—- =

= sinxdx = —dt
Atx=0,t=1
Atx=1m,t=-1

-1

y= —f 8t* — 6t2 dt
1



Question: 28
Mark (v) against

Solution:

1 X
y=J, =
Let eX =

Differentiating both side with respect to t

xdx_l
T

= e¥dx =dt
Atx=0,t=1

Atx=1,t=e

i
3';_1:L+1:2

= (tan~'t)§

= tan'le - tan'11
= tan'le - m/4
Question: 29
Mark (v) against
Solution:

Let, x = t2

Differentiating both side with respect to t

o

dt

= dx = 2tdt
Atx=0,t=0
Atx=9,t=3

1
e
1+t
0
=2(t—In(1+1))3
y=2[(3-1n4)-(0-1In1)]
=6-2log4

Question: 30



Mark (v) against
Solution:

Use integration by parts

d
J-leldx=l><J-II dx — J-—I(J-Ildx)dx
dx

T
™ 2z

Z d
y= XJ; cosxdx — !Ex(fcosxdx)dx

T
2
T
= (xsinx)?2 — J-sinxdx
0
s

T pi
= —— (—cosx);]

2
TT
=—+(0—-1
2( )
T
2

Question: 31
Mark (V) against
Solution:

We have to convert denominator into perfect square

1 1 1
1+x+x2 =x*+2 (—)+———+1
X+ X X (x) 7)t2 3

dx

y_of(x+1)2+(~’§)2

2 2

1

Use formula [ ——dx = Ttan—1%
a

2432 a
1
y= Etan &
) 2/,
= i(tan 11@) —tan 11(3))
v3 V32 V3\2
_ E(E_E)
V33 6
b
T 33

Question: 32
Mark (v) against

Solution:



Let,x=sint

Differentiating both side with respect to t

dx

— =cost= dx =cost dt
dt

Atx=0,t=0

Atx=1,t=1/2

n
2
1—sint 1-—sint
= — X —costdt
1+sint 1-—sint

1]

Nl
i

= J-l—sintdt
1]

T

= (t+cost)z
T
- (§+ 0)-(0+1)

Ty
T2

Question: 33
Mark (V) against

Solution:

11-—x+1-1
= dx
1+x

1

(214
) 1+x X

0
= (2In(1+x)—x);
=2log2-1
Question: 34
Mark (v) against
Solution:
Let,x=asint
Differentiating both side with respect to t

dx

— =acost=dx =acost dt
dt

Atx=-a,t=-1/2

Atx =a,t=m1/2



a—asint
——acostdt
a+asint

=
|

1—sint 1-—sint
X
1+sint 1-—sint

Il
w

| | | |
ru|:]['——-,,\_,|:| Ml:l['_—":r\_ﬂ,:] rul:l['_—":rul:l m|:lt'__"1m|:|

-
(]
o
]
[
[=W
—t

1—sint
=a costdt
5t
a | 1—sintdt

m

= a(t+cost)Z,

7
—a [GJF 0) —g+ 0)
= an

Question: 35

Mark (v) against

Solution:

2
Use formula [ aZ — xZdx = 5\332 —xZ+ a?sin—lE
a

vz
y= J- f(\ﬁ)g—x?dx
li]

X x V2
(E —x2+—3111 1»"_5)0
= (? V2—2+ 5111‘1:%) — (0+sin~t0)
b
T2
Question: 36
Mark (V) against
Solution:
We know that
|x| = -xin [-2, 0)
|x] = x in [0, 2]
0 2
= J- [x|dx + J-|x|dx
5 0
0 2

= J-—xdx+ J-xdx

-2 0



2 2
= (5% +G%
y=0-(2)+2-0
=4
Question: 37
Mark (v) against
Solution:
We know that
|2x - 1] = -(2x - 1) in [0, 1/2)
[2x - 1] = (2x - 1) in [1/2, 1]

L
2 1
y= J-|2x— 1|dx+J-|2x— 1] dx
o 1
F
1
—(2x—1)dx + J-Zx—ldx

ok__ﬁmlr—-

1
2
1

= —(x%— x)g +(x* - x)1
2

- -[G-3)-©-0]+[a-v-(3-3)]

1
y=3

Question: 38

Mark (V) against

Solution:

We know that

[2x + 1| = -(2x + 1) in [-2, -1/2)

[2x + 1] = 2x + 1) in [-1/2, 1]

1

2 1
y= J-|2x+1|dx+J-|2x+ 1| dx
—2 1
2
1
2 1

= J-—(2x+1)dx+ J-2x+1dx

-2

2

1
= —(x*+x) I+ (x*+ x)il
2

- -[G-3)-@-2]+[a+v-(3-3)]

9
y=3

Question: 39



Mark (v) against
Solution:

We know that

|x|] = -xin [-2, 0)

|x] =xin [0, 1]

0 1

J-X J-X
X X

-2 0

= J-—lderJ-ldx

-2 4]
= (%)% + (x)p
=-(0-(-2)) + (1-0)
=-1
Question: 40
Mark (V) against
Solution:
We know that
|x| = -x in [-a, 0) where a > 0

|x| = xin [0, a] wherea > 0

0 a
y= J-x|x| dx+fx|x|dx
—-a ]
0 a
= J-x(—x) dx+J-x(x) dx
—a 0
0 a
——J-x dx+J-x2dx
—-a 0

Question: 41
Mark (V) against
Solution:

Find the equivalent expression to |cos x| at O=x< 11

T
MOEXEE

=CO0S X



=-COS X

LY

2
his
= J-cosxdx+J- —cosxdx
gl
1]

. T . T
= SH]E —sin0 — cosT + cos—

=1-0-(-1) +0=2

Question: 42

Mark (v) against

Solution:

Find the equivalent expression to [sin x| at O=x= 21
Ing<sx=smn

|sin x| = sin x

Inm<x<2n

|sin x| = -sin x

= [ sinxdx + f:ﬂ —sinxdx =-cos n-(-cos 0)+cos 21-cos 1
=-(-D)+1+1-(-1)

=242

=4

Question: 43

Mark (V) against

Solution:

We know that,
f; f(x) = f: fla—x)=1...(et)
~Herea="=

2

sinx

f(x)

- (sinx+ cosx)
» fa=x) =f(5-x)
sin g - x) COSX

(T i - ;
sin (i_ x) + cos(z— x) COSX + SInx

.2l = fo "0 + fo Ha—x)

bl
J’E sinx + cosx
1]

cosx+ sinx

2
=J-1dx
1]

21 T
w2l=5



1=—

s
2.

(4]

Question: 44
Mark (V) against
Solution:

We know that,

A [T = [Jfla—x) =1...(0et)

- Here,
T
a=_;
2
f(x) Vsinx
X)=——F—
v/ cosx+ v/sinx

» fa=x) =f(5-x)

(T
St (i_ X) ycosx

= s /
Jcos(%—x) +Jsin(g—x) vsinx -+ ycosx

~ 20 = J:f(x) + J:f(a —x)

™

24/sinx + \,*cosxd

= el ] .
g yCOSX+ /sinx

m

Fi
=J- 1dx
1]

. 21=E

T

._I=ﬁ
1y
T4

Question: 45

Mark (V) against

Solution:

We know that,

f; f(x) = f: fla—x)=1...—let)

- Here,

a=—;
2

sin* x
 sinx + cos*x

f(a—x)=f(g—x)

f(x)



AT
sin® (E - x) cos*x

LT T = eind 4

s 2] = J:f[x) + J:ﬂ:a —X)

e

7sin*x + cos*x
- 2y OX

o Sin*x + cos*x

m

Fi
=J- 1dx
1]

S

s

=332
TT
=2

Question: 46
Mark (v) against
Solution:

We know that,
o [ f(x) = [ fa—x) =1...(let)

- Here,

a=—;
2
1
C0sSaX
f(x) =—F——%
sinax + cosax

» fa—x) = (5~ x)

1

COS“(E"‘) L 1M 11 1

. E— (E— X) COs54 (E — X) =s8in4xsind x4+ cos2x
sina

2l fo "0 + fo fa—x)

™ 1 1
Zsinax + cosax

= J- —3 1 &
0 sinax + cos:x

m

Fi
=J- 1dx
1]

. 21=E

T

.-.Izﬁ
1y
T4

Question: 47

Mark (v) against



Solution:

We know that,
- foa f(x) = f: fla—x)=1...(et)

~ Here,

a=—;
2
sin™x

f(x) =

oS X + sin® X
T

cos"x
 cos™x +sin"x

n

2
- ZIZJ- 1dx
0

bl
w 2] =

2
™

~ I =
2.2

T

4
Question: 48

Mark (V) against
Solution:

We know that,
2 [0 = [[fa—x) =1..0eD)

- Here,

_ Weotx

flx)=
()= W Cotx + qJ/tar

1X
~ fla—x) _f(—_ )

yianx

~ Jcotx + y/tanx

T

z
- 21=J- 1dx
0

T
~ 21 =

2
i

W ] =
2.2

Question: 49

Mark (V) against



Solution:
We know that,
f; f(x) = f: fla—x)=1...(let)

Ytanx

COSX
2 sinx + 3/ COSX
cosx sinx
2 [ 5inx Y el Y e
#
B Jcosx (\, sinx \,cosx}

= > .
sinz X + cos3x

2
sin3 x
T
sin3 X + cos3x

- Here,

d=—:
2

2
sinzx
f(X)= ——=
sinzx + cos3x

a0 =133

2
COS3X
.z oz
sin3 X + cos3x

b1
7
'-21=J-1dx
1]
91=2
T2
I T
22
T
4

Question: 50

Mark (V) against

Solution:
1 1
1+tanx sinx
1+ Cosx
1

(cosx +sinx ) =

COSX
cosxX+ sinx

T
So our integral becomes, [z %4

0 cosx+sinx

We know that,



o [ f(x) =[] fa—x) =1...(let)

- Here,

s

sinx

f(x)

- (sinx+ cosx)

» fa=x) =f(5-x)

(5 —x)
~ sin(5 —x
=" 7m T
sin (f — x) + cos (E_ x)
COSX
 cosx + sinx

s 2] = J:f[x) + J:ﬂ:a —X)

m
J’E sinx + cosx
g COSX+ sinx

™

z
=J-1dx
1]

m

Fi
=J-1dx
1]

. 21=E

T

.-.1=ﬁ
gl
T3

Question: 51

Mark (v) against
Solution:

So our integral becomes

1 1

Yeotx+1 cosx .
sinx

Vsinx

v/ COSX + +/sinx

- Here,

a=—;
2

Veinx

VW COsSX+ v/sinx

f(x) =

» fa—x) = (5~ x)



sin (g—

)+JSII] ——X

cos E —
2
/COSX

!
Vsinx ++/cosx

. 21— ff@ﬂf@—@

™
24/8inx + +cosx

= ———dx
g yCOSX+ /sinx

m

Fi
=J-1dx
1]

T

" 21:5

T

.'.IZE
1y
T4

Question: 52
Mark (v) against
Solution:

1 cos®x

1+tan®x sind®x + cos?x

- Here,

a=—;
2

cos3x

f(x) =

We know that,

sin®x + cos3x

- f; f(x) = f: fla—x)=1...(let)

‘ sin® x
a—-¥x)= —
( ) sin®x+ cos3x
m
2
21=J- 1dx
1]
21 I
- =5
. T
22
T
4

Question: 53
Mark (V) against
Solution:

so our integral becomes,



1
_ €OS°X
sec3x + cosec5x 1 1
cosix  sinfx

secdx

sin® x
 sin®x + cossx

L8 -
Herea=-andf(x)= "~
2 sin® x+cos¥x

cos’x
f(a — X) = -
sin®x + cos®x

We know that,

A [T = [Jfla—x) =1...(0et)

T

Z
21==f 1dx
0
T
e 21 = —
I s
22
TT
T4

Question: 54
Mark (V) against
Solution:

So our integral becomes,

COSX
yeootx sinx

1+\,*cotx_ 14 COSX
sinx
\/COSX

Vsinx + /cosx
We know that,
a a
.[0 f(x) = fo fla—x)=1...(let)

so, we know that,

- Here,
T
a=_;
2
K ) Vsinx
A—X)=———F——
v oosx ++/sinx
\/CO5X
-~ f(x) =

vsinx + +/cosx

.2l = fo "0 + fo Ha—x)

m

24/sinx + \,*cosxd

= el ] .
g COSX+ sinx



m

Fi
=J-1dx
1]

f2l=2

e

1=
i
T4

Question: 55
Mark (V) against
Solution:

So our integral becomes,

tanx sinx 1
1+tanx cosx 1 4 SIxX
COSX
sinx
- sinx + cosx

We know that,
f; f(x) = f; fla—x)=1...~Iet)

- Here,

s

sinx

f(x)

- (sinx+ cosx)

f(a—x)=f(g—x)

sin (E — x)
. 2
- /I T
sin (i — x) + cos (i — x)
COSX
" cosx + sinx

.2l = fo "0 + fo Ha—x)

m
J’E sinx + cosx
g COSX+ sinx

™

z
=J-1dx
1]

T

~ 2l =
2

I T
22
i

4

Question: 56

Mark (V) against



Solution:

If f is an odd function,
a
J- f(x)dx=10
—a

as,[*f(x)dx = — [_f(x)dx
here f(x)=x%*sinx

we will see f(-x)=(-x)*sin(-x)
4

=- X*sinx

Therefore, f(x) is a odd function,
il

J- x*sinxdx=0
—T

Question: 57
Mark (V) against
Solution:

If f is an odd function,

J-_af[x)dx =0

as, [ f(x)dx = — [ f(x)dx
here f(x)=x3 cos® x
we will see f(-x)= (-x)3 cos3(-x)

=-X3 COosS 3 X

Therefore, f(x) is a odd function,
il

J- x%cos®*x =0
—TT

Question: 58
Mark (V) against
Solution:

If fis an odd function,

J-_af(x)dx =0

as, [ f(x)dx = — [ f(x)dx
f(x)=sin%x
f(-x)=sin®(-x)
=-sin®x
Therefore, f(x) is a odd function,
ﬂ —_
J- sinxdx=0
—TT

Question: 59

Mark (V) against



Solution:

J-__zxg (1—-x?)dx= J-__z (x* — x*)dx

1

Question: 60
Mark (V) against
Solution:

If f is an odd function,
J- f(x)dx=10
as,[*f(x)dx = — [_f(x)dx

f(x) = 10g(£)
- (—x)

f(—x) = log "

- loga—x

a—X

—log /3

Hence it is a odd function

J’ 1 d— X
L Barx

Question: 61

Mark (V) against
Solution:

If fis an odd function,

J-_af(x)dx =0

as, [ f(x)dx = — [ f(x)dx

61 123;

sin®*x and x*“°is an odd function,
so there integral is zero.
Question: 62

Mark (V) against

Solution:

f(x)=tan x

f(-x) =tan(-x)

=-tan x



hence the function is odd,

therefore, I=0
Question: 63
Mark (V) against
Solution:

By by parts,

J-log(x+ V2 + 1) =xlog(x+

+1

VX2

X

N

x+\,’x2+1)(l+

X
= Xlog(x + Vx2 + 1)'f Tea Mog(x+vVx2+ 1)Vx2+1

Question: 64
Mark (v) against

Solution:

cosx is an even function so,

J-_a f(x)dx = ZJ-af(x)dx

m

=2(1-0)

=2

Question: 65
Mark (v) against
Solution:

Here,

f(x) ‘“&,.—
X)=—"—""F—
\."E"‘\.H—X
f'( ) yvda— X
e e
\.&‘F va — X

We know that,

2 TR =[] fla—x) =1

H’E+\,a—x
o0 VX+ya—x
a
=J- dx
]
I a
)

Question: 66

Mark (V) against

Solution:
let [ — [
et = [#log(1+ tanx)dx

il
Z )
3 11msxdx =2 | cosxdx
- ]

...(let)

X

Ix2+1

)



We know that,

J-af(x) = J-af(a -x)=1

~ fla—x) =log(1+ tan[g —X))

s
(T.EIII E - T.EIIIX)

=log| 1+ =log(1+ 1(1— tanx)

1+ tangtanx 1+tanx
=log——
1+tanx
a
J- fla—x)=1
1]

T

J-El 2 d
=), Brrtanx &

= J-‘Llogde— J-Je[l+ tanx)dx
0 0

~ 1= J-Jelogzldx—l
0

T

s 2l = 410g2

1= log?2
s —g Og

Question: 67
Mark (v) against

Solution:

J-_af(x)dx
- [ tdx + | “Fx)dx
J-af(—x)dx= J-_Of(x)dx

f f(—x)dx + Ff(x)dx

Question: 68
Mark (v) against

Solution:

flls[x] dx

= J-l[x]dx+ J-lls[x]dx

1.5

1
=J- Ddx+J- 1.dx
1]

1



Question: 69
Mark (V) against

Solution:
J-_l[x]dx= J-_D[x]dx+ J-l[x]dx

=J- —ldx+J- 0dx
-1 1]

=-1-0+0

=-1

Question: 70
Mark (v) against

Solution:
2

J- |x% —3x + 2|dx
1

S x2-3x+2=0
(x-2)(x-1)=0

so, 2, and 1 itself are the limits so no breaking points for the integral,
2

J- (—x? +3x — 2)dx
1

—x3 2
=
3 g &

(1to2)

Question: 71
Mark (v) against
Solution:

.. sin x=0
cSox=0,1,20....

So 1, 21t are the limits so no breaking points for the integral,

21
3 J- —sinxdx = —cosx(mto 2m)
T

=2
Question: 72
Mark (v) against
Solution:

putsinTtx =t



and sin'! 0=0
=t

Limit changes to,

m m

T tdt 1 5
.= | tsecttdt
g 1—sin?t o

m

I
=ttant —J- tan tdt
1]

™
= [ttant + log cost] (0 to E)

T 1l 5
T3 2%

Question: 73
Mark (V) against
Solution:

put x=tany

dx=sec?ydy

™

J-43111‘1(51112y) sec?ydy
[}

I
= ZJ- ysec?ydy

0

= 2[ytany — J-‘Ltanydy]
0

= 2[ytany + log cosy] (U to E)
4

—omLioer
= [4 Zog]

L P
_E_ og



