Exercise 16A
1. Question

Evaluate:
3 4
fl x*dx

Answer

242

b=

Evaluation:

3 XE‘
J- x4dx = [—
1 5

371

5 §
243 —1
5

242
5

2. Question

Evaluate:
4
fl \.‘de

Answer

14

3

Evaluation:

4 2 3
Rdx = |=+3
J-l\,xdx [312]

2[3
== 4‘—1]
3 2

14
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3. Question

Evaluate:
25

Jrx3dx

Answer

15

64

Evaluation:

2 <t
xodx=|—
[ 5

27 1

I

16. Definite Integrals



16—1
T 64

15
64

4. Question
Evaluate:

16 2

fo Xadx

Answer

512

Evaluation:

16 3 4 7
J; xadx = [;JH]
ar 7

512

7

5. Question

Evaluate:

—1dx
—d4 X

Answer
—log4

Evaluation:

J"ldx_ llogx]
Ly 0gx

=[log(-1)-log(-4)]
=-[log(-4)-log(-1)]

=~[ros(5)]

=-log 4
6. Question

Evaluate:

4 dx
L%

Answer
2
Evaluation:

*dx
L oy
J, 7=

=[2v4-2]



=[4-2]
=2
7. Question

Evaluate:

1 ds

Answer

3

2

Evaluation:
dx 3 2

J; ==~
3 4

= [E 13—10
3

2

8. Question

Evaluate:

8 ds
N

X2

Answer

3

Evaluation:
J’de 31

-3 = —XS]
1 x3 1

1 1

- [3(8)5— 3(1)@]
=[6-3]
=3
9. Question

Evaluate:
4

J3dx

2

Answer
6

Evaluation:

J-43dx = 3[x]

=3[4-2]
=6



10. Question

Evaluate:

1

- dx
e
0 X

(1+x7)

Answer

T
4
Evaluation:

1odx
= |t -1
J; T [tan 1x]

=[tan’! 1-tan’! 0]
=n/4
11. Question

Evaluate:

T dx
i)

Answer

| A

Evaluation:

= dx
= [tan"'x
J; 1+x°2 [ ]

=[tan’! w-tan 0]
=1/2

12. Question
Evaluate:

Ldx

2

ovl—X

Answer

| A

Evaluation:

Loodx [sin-
———— = |5l
V1 —x2

1x]

0

=[sin! 1-sin1 0]



2
13. Question
Evaluate:

T'6

= ¥

J sec” x dx
0

Answer

1

B

Evaluation:

]

J- sec?x dx = [tanx]
0

[ ()~ o]

14. Question
Evaluate:

w4

N
J cosecx dx
—-m/4

Answer
-2

Evaluation:

I
= [-cot(3) + cot (-3)]
= [—cot (g) —cot G)]

=-2

[l

= £

cosec’xdx = [—cotx]

+|

15. Question
Evaluate:

m'2
J cot? x dx
/4

Answer

=



Evaluation:
L T
z 2 2 2
cot“xdx = | (cosec*x— 1)dx
T 413

4 K

J:(coseczx— 1)dx = [—cotx —x]
I

- —cot(g)—g+cot(g)+g]
- 0—g+ 1]
- 1_2]

16. Question
Evaluate:

w4

,,
J tan~- xdx
0

Answer

)

Evaluation:

T

i i
J- tan®xdx = J- (sec’x— 1)dx
0 0

T

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

[+

17. Question
Evaluate:

T2

. 2
J sin- x dx
0

Answer

T

4

Evaluation:

T

3 71
J- sin“xdx = J- —(1— cos2x)dx
0 0 2



1 [ sian]
2

2
1[rm sinm sin0
=—|-——-04+ —
212 2 2
bl
T4

18. Question
Evaluate:

m'4

i* ¥

J cos” xdx
0

Answer

n_l}
s 4

Evaluation:

R T

3 z1

J- cos’xdx = J- —(1+ cos2x)dx
0 4] 2

ir 4 sian]
) )
[ . L
1|m 5111(5) sin0
204 2 2
T . 1
8 4

19. Question
Evaluate:

T .3
tan x dx
0

Answer
log 2

Evaluation:

T

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

20. Question

Evaluate:



w4
J cosec X dx

e

Answer

log(_ﬁ— 1) +10g(2 +\f3_‘)
Evaluation:

T
I
cosecxdx = —log|cosecx + cotx|

i

o

= —log |cosec (9 + cot (g)l + Iog|cosec(g) + cor(g)l

=-log|v2+1|+log|2+V3]|
21. Question
Evaluate:

/3
J cos” xdx
0

Answer

33

8

Evaluation:

T

3 13
J- cos*x dx = EJ- (3cosx + cos3x)dx
0 li]

T

13 ir . sin3x
—J- (3cosx — cos3x)dx = —[BSmx + ]
4, 4
1[3 . (}T)_I_SE?UT 1 3si 0+sir10
=1 sin 3 3 y sin 3
1[3v3
4| 2
3\.@
8

22. Question
Evaluate:

T2
J sin” xdx
0

Answer

| k2

Evaluation:



=]

T 17 . _
J- sinxdx = —J- (3sinx — sin3x)dx
0 4 li]

T

17z . . 1 c0S3x
—J- (3sinx — sin3x)dx = — [—30031‘ + ]
4, 4
3m
1 3 m _I_COS[:T) 1[ 3 O_I_coso
=1 cos(z) 3 y cos 3
9 — 1]
B 3

23. Question
Evaluate:

2
S (l1—-3cosx
A sin” x

Answer
(4- 3V2)
Evaluation:

3 1 —3cosx
J’z( )d

T
2
- A - - -
p X = cosec”(x) — 3cosec(x)cot(x))dx
s f_( () (Ocot(x))

T

= Jf(cosecz (x) — 3cosec(x)cot(x))dx

24. Question
Evaluate:

m'4

J‘ Jl+cos 2x dx

0
Answer
1

Evaluation:

T n

4 4 —
J- V1+cos2xdx= J-  2cos?xdx
0 0

= v2[sinx]

V2 [sin G) — 51110]

-3 [i]
V2
1



25. Question

Evaluate:

/4

J 1—sin 2x dx
0

[CBSE 2004]

Answer
(V2-1)

Evaluation:

T

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

T

3

= J- (cosx — sinx) dx
0

=[sin x + cos x]

= [cos (g) + sin (9 — cos0 — Sino]

—[+ L2 1]
- \.E V2
=[v2-1]

26. Question
Evaluate:

/4

TJ. dX
_oy (1+sm x)
Answer

2

Evaluation:

a5 see(d)
J-ff1+s£nx=fﬂ X z X
e 2 (tan? (i) + 1)

4

Let u = (tan (%) +1)

2

2
dx = —~du
e (3
T T
J’E dx ZJ'E 1 d
-1+ sinx Ty U



27. Question
Evaluate:

m'4
. dx

g (1+cos 2x)

Answer

tJ|l—‘

Evaluation:

T T

J’E dx J’E dx

o 1+cos2x J, 2cos?x
-

T
J’E dx J’El 24d
= | =sec*xdx
o 2c0s?x )y 2

{14

J’El 2 v dy 1[t q
] ZSEC X 1—2 anx

= %[tan (g) - ranﬂ]

1
=§[1]

1

2
28. Question

Evaluate:

T2
J. dx

— 2
h 41 cos 2X

Answer

t..'i||-—L

Evaluation:
T T

J’E dx J’E dx
T 1— cos2x - Jz 2sin?x

a

T T
7 dx 71 .
PR —cosecxdx
T 25IN°X % 2

4

T
71 1
J- —cosec?xdx = > [cotx]

T 2



29. Question
Evaluate:

/4
J sin 2x sin 3x dx
0

Answer

Evaluation:

T

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

k=] 5

1 (3
= —J- (cosx — cosbx)dx
2Jo

ir . sinS;t']
= —|sinx —

21

. /bm .

1| m sin (T) 1| . 0 sin(0)
=3 31?1(4) 5 2 sin(0) 5

171 . 1 ]
2 -\."E 5\;@

3

B 5\-@

30. Question
Evaluate:

T/'6
COSX c0s2x dx
0

Answer

q

12

Evaluation:

|

T

]

1%
cosxcos2xdx = EJ- (cos3x + cosx)dx
0

1 [sin?)x

213 +S£nx]




1_s£n— o
ZE 3 +sm(g) —0
1 l+l]

2132

5

12

31. Question
Evaluate:

T
Jsin 2% cos 3x dx
0

Answer

4
q

Evaluation:

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

1[—cosbx
=57 +cosx]
= % — 760S25H) + cos(m) l — %[— 0035(0) + cos(0)

11—(—-1 171 1
=3l (5 )‘1]‘5‘3“]
1[4 4

215 5
=12(_i)

2 5
_ 4

5

32. Question
Evaluate:
/2
J‘ 1+sin x dx
0
Answer

2

Explanation:

T

T

z Z 2x — T
J-\,’1+sin(x)dx=f \ﬁcos( Z )dx
4] 1]

25 . (21‘—}1)
= 2Zsin 2




33. Question
Evaluate:

.-'r.ﬁ
J 1+ cosx dx
0

Answer
2

Explanation:

T

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

= ngin G)

34. Question

Evaluate:

-~ 1 h
[——Ztan ZJ

Explanation:

((x*+1) Zx*+2-1

o Lx*+1 g X*+1
J-zx%_ld-+f2 2 _ix

_01‘2+1JL 01‘2+1JL
xP-1D(x*+1 2 2

=J-( 2)[: )dx+J- dx
0 x2+1 o X2 +1

2
=J- (x?— 1)dx + 2tan™ *x
0




2
IE

=|——x+ 2tan"x
3

2 + 2tan~12
= — an
3

35. Question

Evaluate:

b

dx
(x+1)(x+2)

[

Answer
(2log 3-31log?2)

Explanation:
2 dx B 2(I+2)—(I+1))d_
fl (x+1)(x+2)_£ G+ DGE+2)

=[log(x +1) —log(x+ 2)]}

=2log3-3log2

36. Question

Evaluate:

2 (x+7

( j dx

1 X(x+2)
Answer

11 2+]og 3
5 (log 2+log 3)

Explanation:

J’2 x+3d J’23d J’zld
——dx = | —dx— X
, x(x +2) 12X , X+ 2

3
= Elog x—log(x+2)

1
=3 (log2+log3)

37. Question

Evaluate:

&
(*-4)

13 e,

Answer



i(log 5-log 3)

Evaluation:

f:xzdf i J: = 2)1(x e

1 1
= Elog(x —-2)—- Elog(x +2)

— L1093 L1091 - L1086 + Z10g5
T 3090 T 09 T 3 0eb T 0

ST

1
=32 (logh —log3)

38. Question

Evaluate:

Answer

5—3\/’5]

log

Evaluation:

dx dx
J-\fx2+2x+3=fvf(x+1)2+2
Substitute:
x+1 _

=Uu
V2

~ dx =+2du

\.’Edu
S Vaz ¥ 2

=log(yu* +1+u)

Undo substitution: 3 = X2

vz

4 d
J- —1=Iog(\f(x+ 1)2+2+x+1)

o Vx2+4x+3

—log(VE+ D +2+4+1) —log(J(O+ D2 +2+0+1)

=1log(5 + 3v3) — log(1++/3)



| (5 + 3\,@)
= 0 S —
& 1+ \.@

39. Question

Evaluate:

s

Answer
log('4+\fﬁ) —log(S +\I'§)

Evaluation:

J' dx J’ dx
VxZ+4x +3 Jx+2)2—1

Substitute:

X+2=u
s dx=du

du
Vvuz —1

=log(yuz —1+u)

Undo substitution: y = x + 2

=log(/(x+2)2—1+x+2
J;\,;t [xZ¥4x +3 9(( ) )

=log(V@+22—1+2+2)—log(J(1+2)2 —1+1+2)
=log(4+v15)-log(3+V8)

40. Question

Evaluate:

1

: dx
J(l— )
o\ XTaX

Answer

e

Evaluation:

[
s Ztx+l T,

(\f’ﬂ+%)2+% dx
22

Substitute 4x+1v7=u



-d-—‘ﬁd
e 1—4 u

Now solving:

1
J-(—2+ 1) du =tantu
u

2J’ S
— | o——au=-—=1an "u
'\."’? uz+1 '\."’?

J’l 1 P _1(4x+1)
Tl 2x2+x+1 l_\ﬁ an V7

2 . 4+1 2 . 1
=—tan~ ( = ) ——tan- (_)
V7

™ (5) (5]
=—=j{tan — | —an ——
NASW 7

41. Question

Evaluate:

2
f ¥ . 2 A
J (acc-s'x —bsm‘x)dx

Evaluation:

i i a b
J-zl:acoszx + bsin’x)dx = J-z [E (cos2x + 1)+ 3 (1— cosz;t')] dx
4] 4]

_Ja (sinz;t N ) N b ( _ SinZI)]

B AR A S

_‘a(s£r1n+n)+b(n sinn) a(sino_l_ﬂ) b(o sinO)]
2\ 2 T 2) 202 2 2\ 2 2 2
[ m b, a b
=E(UJFE)+§(§—0)—E(0+0)—5(0—0)]

_ﬂ: b

—g(ﬂ”r )

42. Question
Evaluate:

m/4 ~,
J (tanx +cotx)”dx

T3
Answer

2
B

Evaluation:



T T

3 , Zftan’x + 1\’

i (tanx + cotx)*dx = — | dx
3

£l tanx
3

pis tanx T tanzx
3 3

Substitute:

tan(x)=u

1
¥ = sec? (x) du

= f@ du

S= U ——
u

J:E(M) dx = [tan(x) — cot(x)]

£ tanx
3

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

1
=|1-1- f§+—]
[ AN S

2

V3
43. Question
Evaluate:

2
J cos” x dx
0

Answer

3im
16
Evaluation:

By reduction formula:
s 3y
z _, . cos (x)sin(x) 3 .
cos*xdx =———+ cos-xdx
0 4 4

We know that,

J’ z_d__l[s£r12x+_]
COS-X 1—2 7 X

ra| &

J‘ cost xdx — cos3(x)sin(x)

N 3 [sian N ]
— X
0 4 gl 2

T T
7 (tan®x + 1\’ zsec?x(tan®x + 1)
— | dx = dx

= +—
8

4 4

T\ . (T
cos® (g) sin (E) 3 [si?m . E] B cos?*(0)sin(0) _ 37sin0
2 2

8l 2

+0]



=0+§@+;—0—§m+m

am
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44. Question

Evaluate:
2
0

Answer

dx

2 2
(EX—E —X )

Evaluation:

Assume that a=0.

? 1 ? 1
—dx=—f7dx
J;—x2+ax+a2 o X2—ax —a?

? 4
J;. r+ (VE-Da)2r+ (-1

= f (m@a(zl- T (2—@ ")) VEa(ex +2(£ . 1}0:}) ax

Now,

1
dx
J-ZI + (—V"E— 1)a
Substitute:

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

-d'—ld
- 1—5 u

lJ’ld
o)y
1

= Elogu

Undo substitution:

u=2x+(—V5—-1)a

1 1
- dx = =log(2x+(—V5—1
J-Zx +(—V5-1)a T2 0g(2x+ (= )

Now,

1
d_
J-2x+(\f§—l)a g

Substitute:



u=2x+(5-1)a

-d'—ld
- 1—5 u

_1J’1d
2 uu

1I

=—logu

2 g

Undo substitution:

u=2x+(5-1)a

1
Elog(ZI + (\E — l)a)

J-21+(1 —1)a

2 J’z 1 iy 2 J’z 1 p
VBa Jo [21‘+[—~J§—1)a} g VBa o 2x+(\f§—l)a g

_ log(2x + (V5 -1)a) log(2x + (V5 -1)a)

v"gﬂ: v"gﬂ:
J’z 1 i log(2x + (V5 —1)a) Iog{z;t +(=vV5-1)a)
e xT—ax—a? *= V5a V5a
- log(4+ (V65— 1)a) B log(4+(—V5—1)a) B log(0+ [ /6§ —1)a)
- \Ea \.@a kY [I

log(0+ (=5 —1)a)
* 5

1 .! (7 + 3\,%)
= 0
\,"Ea g 2

45. Question

Evaluate:
1/2
j‘ dX

=
ravx—-x°

Answer

s
6

Evaluation:

1 1
J’§ dx J’§ 1
e B

Substitute:

2x-1=u

cdx = od
= I_E U

1
du = sin~t(u)
J-\-l— uz



Undo Substitution:
u=2x-1

~=sin’l (2x-1)

1
z  dx .
J-l =sin"(2x—1)

-
Ead
|
et
(2%

a

1
=sin~}(1-1) - sin‘l(i— 1)

46. Question
Evaluate:

1

Jyx(1-x)dx
0

Answer

s
8

Evaluation:

1 1
2Jo

Substitute:

2x-1=u

-d'—ld
+dx = du

1 —
-'-EJ-\.':L—HEdH

Substitute:

u=sin(v)

~sin'l (u)=v
~du=cos(v)dv

= [ cos(v)\fa — sin?(v)dv
= [ cos?(v)dv

We know that,

J- cos®(v) dv = %[55?1;212) + v]

Undo Substitution:

v=sin'1 (u)sin(sin1 (U)=Ugos(sin~t (1)) = 1 — 12



sin™ () uvl-—u?
2 2
Undo Substitution:

u=2x-1

sin(2x—1) . (2x — 1)1 —(2x — 1)2
— 4 4

17!t sin~t(2x—1 2x — 1)1 — (2x — 1)2
—J- J1—-(2x—1)2dx = ( ), W=l )
2Jo 8 8

_sinT'2-1) (2-1y1-(2-12 sin7'(0-1) (0-1)y1-(0-1)3

8 8 8 8
T

= t0-5-0
T

~38

47. Question

Evaluate:

j~ dx
lxz(x—l}

Answer

log2—log 3+

=

| k2

Evaluation:

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

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

=log(2) —log(3) +§

48. Question

Evaluate:

o, =]



log 6—log 5—

|

Evaluation:

[ RS
cx2x+ 02 T, U avr 1 (v /™

21 21 21
-2 —d-—zf 7d'+f—d'
£2x+1 ) v 2™ T L 2™

=-2 Ezog(zx + 1)] -2 [ﬁil)] + [log(x)]

= ~log(®)] + [g5] + log @)1 + llog(@)] - [155] + tog(1)

2
= log(6) ~1og(5) ~ 7
49. Question
Evaluate:

1

Jx e* dx
0
Answer

1

Evaluation:

1 1
J- xe*dx =J- (x—1+1)e*dx
0 0

=[(x-1)e* ]

=[(1-1) e'-(0-1) €°]
=1

50. Question
Evaluate:

2

2
J X“cosxdx
0

Answer

Evaluation:

T

J-z x?cos(x)dx = x%sin(x) — J- 2xsin(x)dx
4]

ra| &

J- x2cos(x)dx = [x?sin(x) — 2sin(x) — 2xcos(x)]



2

= [(g) sin (g) — 2sin (g) — mecos (g) —(0)2sin(0) + 2sin(0) + 0]

}T2
Z[T_Z_O_OHHOI

w2 5
\ 4
51. Question

Evaluate:
w4
T
Jx‘smxdx
0
Answer

J__"\f'_ 16;” ]

Evaluation:

From integrate by parts:

T

J-éxzsin(x)dx = —x?cos(x)— J-—Zxcos(x)dx
4]

From integrate by parts:

d=] 5

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

= [2xsin(x) + (2—x?)cos(x)]

2

 Gsin(§) + (2~ ) cos () - 20150 - (2~ ycosco)

[H +2 T ——=+0-0- 2]
C2vz V2 o 16v2

T m?

[24+ —— -2
242 162

=12+

52. Question
Evaluate:

2
R
J X-cos2xdx

Evaluation:

T

J-z x?cos(2x)dx = xsin{x)dx
4]

x2sin(2x) J‘
2



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

o i
ral =

x?cos(x)dx = [

(%)QSf?I(H) sin(m) (%)CG‘S(H) (0)2sin(0) sin(0) (0)cos(0)
2 a2 T 2 T 2 a2

=h—0—g—0+o—ﬂ

53. Question
Evaluate:

2
J X7 sin3x dx
0

Answer

Evaluation:

=]

x*cos(3x)

Fl
J- x*sin(3x)dx = —
0 3

J- —x?cos(3x)dx

x*cos(3x) xZ%sin(3x) 2xsin(3x)
T3 T3 _f 3 >

x3cos(3x) xZsin(3x) 2xcos(3x) 2 cos(3x
()_I_ ()_I_ ()_J’_ [:)dx

3 3 9 3 3
x*cos(3x) xZ%sin(3x) 2xcos(3x) 2sin(3x)
3 3 9 27
m? . /3m . (3m
(3) sin(3)  2in(3)

+0-
3 27

=0+

2 7’
- \27 12

54. Question

+0—-0—-0+0

Evaluate:

2

¥ ]
J X“cos”xdx
0

Answer

TE3 _TE‘
48 8

Evaluation:




Iz

J- x?cos®xdx = J-z— (cos(2x) + 1)dx
0

1]

ral =

T

7 (x? x?
=J- —003(21)+ dx
0 2

il 2

7(x? x? x?sin(2x) _ X
J; (?COS[:ZJL)-F?)dl == f;tsm(Z;t)d;t+E

x%sin(2x) xcos(2x cos(2x x3

_ (22) , xcos( )+f‘ 20, . *r

2 4 2 6
x%sin(2x) xcos(2x) sin(2x) N x?3
B 2 4 4 6

x%sin(2x) xcos(2x) sin(2x)
B 2 4 4

()

—0+2,--0-0+0-0

cw|>'*m

s
Ecos(}t)
4

¥ m
48 8

55. Question

=0+

Evaluate:
Jlogx dx

Answer
(2log2-1)
Evaluation:

J- log(x)dx = xlog(x) — (x)

=2log(2) — (2) — lleg(1) + (1)
=2log(2) —1
56. Question

Evaluate:

3

J logx
1 (1+ )
Answer

é10g3—10g2
4

Evaluation:

alog(x)d_ _Iog(x)_ (_ 1 )

, (1+x)2 = 1+x x(1+ x)



Now,

J-(—ﬁ)dx':—f ﬁ dx

X
Let,

1

- +1=1u

X

~dx=-x2 du

: f ' d-—fld
S— m X = Eu

X
= log(u)

Undo substitution:

1

u=—-+1
X

*log(x) log(x) 1
, (1+ ;vc)zd;'L T 1+4«x +Iog(;+ 1)

log(3) 4\ log(1l)

=— +log (E) + 5 log(2)
log(3

=— o'i( )+ log(4) + log(3) — log2

3
= EIogB —log2

57. Question

Evaluate:

Tl
'[[Mlogx) (logxf

Answer

s
e
——¢
3
QZ

Correct answer is ?

Evaluation:
Let,
log(x)=u
—-x=el

—-dx=eY du

1 1 et
J-{———)e”du =—
U u? u

Undo substitution:



u=log(x)
“r1 Ly, _
J; {Iog(x) B Eog(x)z} = log(x)

2

~ log(e?)

58. Question
Evaluate:

e "
L 1+xlog x
Je“[—‘de
1 X
Answer

eE

Evaluation:

J-lg e* (—(1 i xiog(x)}) dx = J;B e* G + Iog(x)) dx

=log(x) e*
=log(e) e®-log(1) el
=e€
59. Question
Evaluate:

x

1
[ *° 4
g(l—x)-

Answer

o

Evaluation:

J-l xex d-
s A+ 02 ™

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

=— - X
x+1 x+1

—xe* — e~
[P e [
x+1

X

=-e

J’l xe* i [ xe* x]
0[1+x)2x_ x+1 ¢




le?
= —_ f— 1——+ 0
1+1 1+0 ¢
=[-s+e+0-1]
‘1
L2

60. Question
Evaluate:

2
J 2tan” x dx
0

[CBSE 2004]
Answer
(1-log 2)

Evaluation:

T T

2 a3 2 2
2tan®xdx = 2 tan-xtanxdx
4] 1]

T

2
=2 J- tan®xtanxdx
0

T
Zz

= ZJ- (sec®x — 1)tanxdx
4]

Substitute:

sec(x)=1u

1
" Sectotan()

=2Jf$du
=2Jj(u— )du
=2Jf(u—%)du

U2
=2 [E - logul

Undo substitution:

T

=2 =

u = sec(x)
T

Z
J- 2tan®xdx = 2[
u]

sec?x

— log(secx)

sec’ (%) T sec?(0)
=2 — log(sec (E))_ 5

+ log(sec(0))



=2[5— Ogtl)]
=1-log2
61. Question

Evaluate:

[

.
1(.X- —4x—3)

Answer

5 5 3
-—9 log——log—J
2 2

-

e

Explanation:

1-2 d_ 2 l-2 d
J-l (x2+4x+3) l_B[J; (x+3)(x+1) *]

1
_B[J- 2(1+3) 2(x+ 1))dx]
=5 [x — %Iog(x+ 3) +%Iog[x+ 1)]

9 1 9 1
=5[2 —Elog5+ ElogB— 1+ Elog-‘-}— Elogz]
9 5 1 3
=511~ 5108(3) + 5108 (3)
5 5 3
=5 —5(o108(3) -102(3))

Exercise 16B
1. Question

Evaluate the following integrals

Answer
Let ] = folﬁdx

Let 2x-3=t
= 2dx=dt.

Hence,

1,11 1
I = 3o ;df = Elﬁgglfl

1 1
= Eloggﬁx — 3| 0

1 1
=:-1=—10g91—£

| 3—11 L
2 Ogs _zoge3



= —510393

1
(Since Iogag = —log,b)

2. Question

Evaluate the following integrals
1-

[—

0

2x
(1+x7)

Answer

Let I = [, == dx

Let 1+x2=t

= 2xdx=dt.

Also,

when x=0, t=1

and

when x=1, t=2

Hence, I = ff%dt =log,|t||?
=log,2—1log,1

=log, 2

3. Question

Evaluate the following integrals

.

3
* ix

(9x* -1}

[

Answer

3x

9xZ-1

dx

Let7 =[]

Let 9x2-1=t

= 18xdx=dt.
Also,

when x=1, t=8
and

when x=2, t=35.

Hence,

1 +351 1 5 1
I1=:[, -dt =3log, t|3 == (log,35 —log,8)

68 ¢
4. Question

Evaluate the following integrals



j- tan ™~ x ix

(1%

Answer

1tan lx
Let | = _[0 o dx

Let tan"lx=t

1
1+x2

=

dx = dt.

Also, when x=0, t=0

T

and when x=1,t = "

Hence,

Iy m o
_ (= _loo_T™
I=[gtdt=_t*[s=

az
5. Question

Evaluate the following integrals

f1e~‘-’

0 1+4¢2%

Answer

Letjzfli

0 1+92~rdx
Let eX=t

= eX dx=dt.

Also,

when x=0, t=1

and

when x=1, t=e.

Hence,

_ (e 1 _ —14]e
I= fl =0t = tan" ]
i
=tan"te ——

4

6. Question

Evaluate the following integrals

1
.j—xdx
g(l—x“l]

Answer

1 2x
Let] = fo 1+x*

dx
Let x2=t

= 2xdx=dt.



Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

1= "Lt

0 1+£2

1
=tan~'t
0

7. Question
Evaluate the following integrals

] ]
Jxe}‘ dx
0

Answer
Let] = fol xe* dx

Let x2=t

= 2xdx=dt.
Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

_ Lt
I=-[ etdt

2% o

_l
=5(-1)

8. Question

Evaluate the following integrals




> —dx = dt.
Also,

when x=1, t=1
and

when x=2,t = ;

9. Question
Evaluate the following integrals

"® cosx
J ——— = dx
5 (3+4sin x)

Answer

T
Let 1 = I_ﬂdl

0 3+4sinx
Let 3+4sinx=t
= 4cosxdx=dt.
Also,
when x=0, t=3
and
when x = -—; t=5.

Hence,

1,51
1
=Eloget

1
=4 (log,5—log,3)

10. Question

Evaluate the following integrals

2 .
©osInx
0 (1—Cos'x)



Answer

T .
Let j — [z

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

and
when x = g t=0.
Hence,

Y

1 1+¢2

0
= —tan~'t
1

11. Question

Evaluate the following integrals

»

5 (.ex Lo F )

Answer

Letj’:fﬂl : dx=f1idx

el re 0 14+e2*
Let eX=t
= eX dx=dt.
Also,

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

Hence,

Y
)y 1+

e
= tan‘ltl
1

T
=tan"le ——
4

12. Question

Evaluate the following integrals



Poodx

Pex(log x)

Answer

a 1
Let I= ff dx

e x(loggx)2

Letlog,x =t

Ldx = dt.

N
x
Also,
1
when x = =, t=-1
(=3
and

when x=e, t=1.

Hence,

13. Question

Evaluate the following integrals

Jtan 7 x
(1+x7)

Answer

dx

[ QL SES———

1vtan tx ,

Let tan ix=t

dx = dt.

- 1
1+x2

Also,
when x=0, t=0

and

T

when x=1, t = "

Hence,

T
2

I= fﬂ \."'fdf



I
I B
~t

bl Ll
(=T

3
mz
12
14. Question
Evaluate the following integrals

A

M = .
J‘ sin X
0 ﬂfl—cos X

Answer

dx

T .

— sinx
Letj=[=
0 1+cosx

Let 14+cos x=t
= -sin x dx=dt.
Also, when x=0, t=2

and
when x = g t=1
Hence,
11
I= —fz Edf

1
=2yt 5

=2(v2-1)
15. Question
Evaluate the following integrals

m'2

J Jsinx -cos” x dx

0

Answer
Let 2
ety _ — 5. 7.
I= fozx.sm;t cos”xdx
Let sinx=t
= c0s X dx=dt.
Also,
when x=0, t=0

and

when x = % t=1.

Consider cos®x=cos*xxcosx=(1-sin%x)2xcosx (Using sin?x+cos?x=1)

Hence,



I= folxﬁ(l— x?)%dx

1 1 9 1 5
=J-\ﬁdx+f xidx—ZJ- x2dx
] ]

1]

L2312 up1 47
T30 1 o "7 o
2,2 4

311 7

64

- 231

16. Question

Evaluate the following integrals

w2 .
P SIIX COS X

—dx
. 4
0(1—mn x)
Answer
T
Let j. — ES‘!]’!J(CGSX

0 1+sin®x
Let sin?x=t
= 2sin x cos x=dt.
Also,
when x=0, t=0

and

T

when x = % t=1.

Hence,

(3
1,2 1
I=-]2 dt
270 14¢2

17. Question
Evaluate the following integrals

a

J a’—x%dx

0

Answer

Let | = f;\.az — x2dx

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

Also,



when x=0, t=0

and

T
when x=a, t = -
Hence,

z T
I'= f,:.z VaZ — aZsint acost dt = a? foz cosctdt

l+cos2t

Using cos®t = , we get

T

@ (z
I= —J- (1 + cos2t)dt
2 0

a’ sin2t H
== (t + ) 2
2 2 0
ma®
T4

18. Question

Evaluate the following integrals

32

J. 2 —x%dx
0

Answer

Let] = foﬁm’ﬁ dx
Consider, | = jo" JaZ —xZdx
Let x=a sint

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

z m
I = [2Va® — aZsint acost dt = a® [? cos*tdt

1+cos2t

Using cos®t = , we get
@ (3
I= —J- (1+ cos2t)dt
2 0
a’ sin2t %
== (r + )
2 2 0
ma’
4

T

Here g — y/7, hence I = -

19. Question



Evaluate the following integrals

a 4

r X

pE———
2 2

0

a- —x
Answer

a x*
Letl= [, T

dx

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

Also, when x=0, t=0

T

and when x=a, t = >

Hence,

T a*sin®t
I = [?-——=——==acostdt
ya-aZsin?t

T

)
=q* J- sin*tdt
4]

1—cos2t

Using sin’t = —,— we get
r 2
. Z /1 — cos2t

=t [T

0 2

T

a* (2

= ?J- (1 + cos?2t — 2cos2t)dt

4]

a* T . T I 1+cos4t
=] = T(t Dz—stf z+ fﬂz( . )dt)
(Usin 2e 1+ cosZt)

g cost = —

Hence,
4 4 T 4 n
I= £+a—><5 7+ gindt |z
g 4 210 32 4]
3mat
16

20. Question

Evaluate the following integrals

; X
Jidx
¥ ]
pya- +xX~
Answer

X

dx

LetI= [

y aZ+ax?
Let a2+x2=t2

= X dx=t dt.



Also, when x=0, t=a
and when x=a, t =+/2a-

Hence,

=a(v2-1)
21. Question

Evaluate the following integrals

.X«J: —-xdx

[ J SESS— T |

Answer

Let [ = f; xV2 —xdx

Using the property that _[:f(x)dx = f:f(a +b — x)dx, we get
2

I= J- (2 — x)WVxdx
]

2 2 3
=J- Zwﬁdx—f x2dx
4] 4]

2
0

2 2
=2xXz-xz
312

2 25
0 512

Hence,

16
_Cna
15"

22. Question
Evaluate the following integrals
1 \

J‘sin_][ 2% _ de

0 1+x~

Answer

Let ] = fol sin~t (13{(2) dx

Sy T | 2x
Let £(x) = sin” (;773)
Let x=tan@
= O=tan"lx

2tané )
1+ tan2g

= f(x)=sin™? (



I (Ztanﬂ)
= sin

sec?d

=sin! (2sinBcosB)

=sin’l (sin20)

Hence f(x)=26

=2tan1x

Hence | = 2]011 X tan™*xdx

Using integration by parts, we get

1 J’l 2x i
o J, T+ 2™

=Z [P E gy (1)

0 142

1

I =2xtan™"x

dx

Let ] = [ 2=

0 1+x7

Let 1+x2=t

= 2x dx=dt.

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

Hence,

I'= [} 7dt = logltl |2
=log,2—1log.1
=log,2 -(2)

Substituting value of (2) in (1), we get

T
I=§—loggz

23. Question
Evaluate the following integrals

.-'r.ﬁ
J 1+ cosx dx
0

Answer
z
Let = foz V1 +cosx dx

Using 1 + cosx = 2cos? ;—( we get

T

I= wﬁjfcos g) dx




24. Question
Evaluate the following integrals

m'2

J 1+sin x dx
0

Answer
ELl
Let = foz V1 +sinx dx

. . X X . . X X
Using sin? 5+ cos - = 1 and sinx = Zsmacosa

2

[ j(smgp cos ()
- [Fonl) o)

- |E - |E
=—2cos(%) %+25111G)%

=-(vV2-2) +(v2)
=2
25. Question

Evaluate the following integrals

2 dx
25. 2 2 2 . 2 0
0 (a cos“x+b”sin x)
Answer
z 1
letj= [z————
0 aZcosx+b2sinx

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

z 2
J’z sec<x d
= —_—1X
o @% + b*tan?x

Let tan x=t

= sec2xdx=dt

T T

I J’E 1 it 1 J’E 1 it
Tl e rpez T p2) @z .

Lett = gtanﬂ = tanx

T

, 1J-5 %seczﬁ‘ "
=72 =2 g2
b? Jo g—2+g—2tanzﬁ‘



T
1 b =
=—tan~! (— tanx) 2
ab a 0

T
~ 2ab

26. Question

Evaluate the following integrals
w2
: dx
Pa—
0 (l—cos'x)
Answer

T
let;= [z

0 1+cos?x

2

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

z 2 z 2
; J’z sec<x d J’z sec<x p
o Secix +tan?x o 1+ 2tan?x

SQC X

T
Consider j — _[_

0 a2 +b%tan?x
Let tan x=t

= sec2xdx=dt

T

J’E L
)y a? +b2t2

T f a2+r2

Lett = gtanﬂ

=tan x
175 g’secz&
1= Eﬂf 8
0 b_2 + B2 tan?4
T
1 1 b =
=—@=—tan! (—tanx) 2
ab ab a 0
T
~ 2ab

Here, a=1 and b=v2

Hence,
; i
B ZVE

27. Question

Evaluate the following integrals



2
. dx

0 (4—9c052x.)

Answer

T
Letjsz

0 4+9cos2x

2

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

T

2 sec’x
I= > S dx
o 4secix +9tan‘x
T

J’E sec’x g
=] ——dx
o 4+ 13tan?x

R 2
Consider y — _[z&
0 a?+b%tanx

Let tan x=t

= sec2xdx=dt

Lett = gtanﬂ

=tan x
175 %seczﬂ
f=—f S s
2 2 2
bz Jo g—2+g—2tan?3
! g
~ab
T
1 b =
=—tan‘1(— tanx) 2
ab a 0
T
~ 2ab

Here, a=2 and b=v13

Hence,
; i
B "-l-v"ﬁ

28. Question
Evaluate the following integrals

2
. dx

5 (S+4sinx)



Answer

LS
Let I'= fﬂz S+4s5inx
. . 2ta11{§:|
Using sinx = m
2
2 1
I= J- ? —dx
0 2 tan (i)

5+4 -
1+tan?i%j

we get

X

J-% sec? (%)
o 2

Let tan (;5) =t

= ise'r:2 (;—() dx = dt,

5 + 5tan? (—) + 8tan (I

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

1 2
Hence, I' = -[0 5+5t2+8t

dt

2t 1 p
=5), 8 16 9

242 ki S
t +5f+25+25

dt

t+g) +5¢

2{1 1
- 5) ( 4)2 9
lett+2=1u
= dt=du.

When t=0, u =

[

9
3

2 1 d
I_E_J;Jeig u

2 _
5 (W2 +5g

2 5 _1(5x)
= — ¥ — e

2 1
=—|tan™'3 -t ‘1(—)
3 ( an an 3

Ul W= U1 WO

(Using tan'x — tan 'y = tan! (

and when t=1, u =

w |

x—Vy
1+ xy

)



29. Question

Evaluate the following integrals

6 COSX

DL_-.—J_|

Answer

Let]= [ —

0 6—cosx

l—tanz(f)
2

Using cosx = ——%¢, we get
9 l+tanz(£) 9

T 1 -
ZJ; l—tanz(-)dl
6_1+tan?i2i

r sc()

a J; 5+ 7tan? (%)

|

dx

Let tan (;5) =t

= lsec? (5) dx = dt,
2 2
when x=0, t=0 and when x=m, t=x

w2
Hence, [ = fO m

dt

30. Question

Evaluate the following integrals

.
g 5+ 4cosx

Answer

Let7=[—>

0 S+dcosx

l—tanz(f)

Using cosx = ——22,
9 1+tanz(§)

we get



- et (3)
_J; N2

B 9 + tan? (%)
Let tan (;5) =t

= ise'r:2 (;—() dx = dt,

when x=0, t=0 and when x=m, t=w.

Hence,1=f0mgftzdf
"
Ty 9+t2
1 X~ | @O
_ _ -1(_
—2><3tan (3)'0
20
= f=§(§—0)
n
3

31. Question

Evaluate the following integrals

2
. dx

5 (cosx+2sinx)

Answer

T
let]— [2—*

0 cosx+2sinx

2 tan{;:]

USing sinx = 1+tanz(§)
And
oSy — l—tanz(g)

. "_J-% 1 N
a 0 %)+2 Ztan(%x !
i) 1 + tan? (i)

ZJ-E secz(%) s
0 4

1 —tan? (%) + 4 tan (%)

Let tan (;5) =t



= Lsec? (5) dx = dt,
2 2

when x=0, t=0

and when x = g t=1.

Hence,

szﬂl p

1—t2+4t
o [
- o t2—4t+4-—5

1 1
2| ey

Let t-2=u

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

and when t=1, u=-1.

= 1=—2J- dt
-2

uz —5
x—5]| —1
=-2 x—loge = | >
(U ' f L o z - lID
R e %elx+a
Hence,
_ 1 —1—\,' —2—4/5
I'= V5 (lﬂge 1+5 —lo 08 2+-,-'_5)
—1(1 \JE+1| »@—2)
=—|lo
Vb Be \.'(g -1 2+ \,"g
(Usmg log,a—log, b= Iogeb)
; —1(£ 3 — \JE)
=1 =
\.5 0gd, '{E

(Using log, a” = blog,a)
32. Question

Evaluate the following integrals

.
il —-smx—cc-sx)

Answer

Let]= [ ——

0 3+cosx+2sinx



2 tan{g:]

Using sinx = —23&
9 1+tanz('r)

And

) l—tanz(f)
Ccosx = Kﬁé)
we get

1

) 2tan G)

) 1 + tan? (%)

T

= 1=J-
0 1—tan?(
3+

T ™

1+ tanZ (

X
wd
1]

4 + 2 tan? (2) + 4tan G)
Let tan (;—() =t

1 X
Teor2 [T Av —
= zsec (z)d;t = df,
when x=0, t=0

and when y = 1, t=.

Hence,

I'= fﬂm(t+1l]2+1
Lett+1=u

= dt=du.

Also, when t=0, u=1

and when t=w, u=©,

S QS
TR

33. Question

Evaluate the following integrals

m'4 3
J( fan” x dx

1 Ay
o (1+cos2x)
Answer

m
Let 7 — [+ tom* 5y

0 1+cos2x

Using 1+cos2x=2cos2x, we get



T

I= —J-Jdtana xsectx dx
0

Let tan x=t

= secZxdx=dt.

when x=0, t=0

and when x = E t=1.

1J-1r3dt t4 11
2) —8lo
1
8

34. Question

Evaluate the following integrals

a4

T/ = .
" sl X COS X

~ —dx
0 (Cos'x—3cosx —2)

Answer

T )
Let j — IE sinxcosx
0 cos®x+3cosx+2

Let cos x=t
= -sin X dx=dt.
Also, when x=0, t=1

and when x = g t=0.

Hence,

0 t
1 243842

I:

02(t+ 1) —(t+2)
=_£ (t+ D)(t+2)

° 2 o 1
Z_L (t+2)df+£ =™
= I =-2log,(t+2) [g+£oge(t+ 1) [2

= —2log,2+ 2log,3 — log,2

Hence | = log,9 —log,8

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

Evaluate the following integrals

I_—["r

- sin2x

— 1 ~dx
0 (sm X +C05s x)



Answer

z sin2x
letj = [

0 sin*x+cos*x

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

T
F 25INXCOSX

4 4 X
o cos*x(tan*x+1)

T

7 tanxsec’x
——dx
o (tan*x+1)

Let tan x=t

= secZxdx=dt.

Also, when x=0, t=0
and when x = E t=co.

oo t

0 (t*+1)

dt

Hence, 2

Let x2=t
= 2xdx=dt.
Also, when x=0, t=0

and when x=m, t=,

1

Hence, I = [ —dt
1 o0
= tan~ tl
0
T
S 2

36. Question
Evaluate the following integrals

IJ-Z Jl+cosx i

=

L

o3l1—cosx)
Answer

T o —
Z Vltcosx A
7 dx

2 (1-cosx)z

Let] =

. . 2 f
Using 1 + cosx = 2cos (2)
And

_ - — Fein2 [ X
1 —cosx = 2s5in (2)
we get

: )

3 2cos (
= [l
% 42 (sin(

)

DI =

2] =



T

= %Jj cot G) cosec* G) dx

3
Let cot (;—() =t
= —5 cosec? (;—() dx = dt.

Also, when x = Z, t

3
and when x = E t=1
Hence,

__ 1, 2
I= 2fﬁt(1+r )dt

f‘l‘
y

1
V3

37. Question
Evaluate the following integrals

1 )

J(cos_lx ]- dx
. )
Answer

1 .
Let 1= [ (cos~1x)2dx
Let x=cost = dx=-sin t dt.
Also, when x=0, t = %

and when x=1, t=0.

o .
Hence, I = — [ t2sintdt

2

Using integration by parts, we get

I=-— (t2 % —cost

0
T +2 [z teost dt)
2 2

=—(0—0+2t><s£nt

0)
m
2

0
T—2 _[EO sint df)

2 4

=— (—n + 2cost

Hence, |=n-2
38. Question

Evaluate the following integrals



1 )

J.x(tan_lx')- dx
a

Answer
Let] = folx(tari—lx)zdx
Using integration by parts, we get

(tan™*x)%x? 1 Lotan-1x x?2
L ST N
2 0 J, 1+x°? 2

> 0 J’ltan'—lx (1+x2-1)d
=——0—-| ——x x2—1)dx

32 o 1+x2

m? J-lt . _d_+J’1tan‘lxd
=32 an”‘xdx Tee X

Let tan ix=t

=

L _dx = dt.
1+x

T

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

Hence

o2 1 1 x
I=——tan‘1x><x| +
a2 0 70 1442

dx + [#tdt

=

t2 x
=___+_
4 2

T
4
0 1+x2

dx

Let 14+x2=y
= 2xdx=dy.
Also, when x=0, y=1

and when x=1, y=2.

. 2 n_l_lj’zld
“16 2 2), yY

T T

ive 1)+%l°ge? .

il i 1
=1(G-1) +3log.2.

39. Question

Evaluate the following integrals

1
J.sin_l Jx dx

0

Answer
N .
Letr = [/ sin~1yxdx

Let Vx=t



= ;}dx —dt

or

dx=2tdt.

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

1=2 fol tsin—ltdt

Using integration by parts, we get

I=2 sm‘lfxilo— ———x —dt

o V1i—t2 2
L
2 JoN1-1t2
Let t=siny
= dt=cos y dy.

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

I= JE_ foz Sinzydy ..... (1)
Using, [ F(x)dx = [ f(a+b — x)dx, We get

T
j — g_ fozcoszyd}; ..... (2)

Adding (1) and (2), we get

T
2
ZI=H—J-d}F
0
T

40. Question

Evaluate the following integrals
a~ X

J sin ! dx

0 a4+ X

Answer

Let; = [“sin-t fﬁdx

Let x=a tan?y
= dx=2a tan y sec?y dy.

Also, when x=0, y=0



T
and when x=a, y = 3

T l T
- P 2 -

Hence | = [*sin-1| [——2 )2atany sec? ydy = 2a [*ytany secydy
0 a+atan?y - S 0 - . S

Using integration by parts, we get

T T
3 3

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

Let tan y=t

= sec?ydy=dt.

Also, when y=0, t=0

and when y = E t=1.

Also, y=tan-1t
d dt
T T Tre
. 1 1 dt
I=2al|tan™"t tdrl — ( rdr)
0o J, 1+ t2

tan ttxt? |1 1t* dt

=2a ( 2 0) o 0 2 14¢2

an J’l t2 it
=——a
4 o L+ (2

1t
Let ' = _[0 s dt

J’1:L+t2—1dr
)y 1412

1 1 1
=J;dt—J; e

=t |é —tan~t |$

Hence I' = 1—’-—;

Substituting value of I’ in |, we get

~a(5-1)
41. Question

Evaluate the following integrals

2 dx

Answer



1

Let] = f;mdx

Let vVx=u

= ——dx = du
2vx

— L dx or dx=2udu.
2u

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

Hence,
3 2u
I = fO mdu

Su+1-1
=2 —du
o Ll+u
3 3 1
=2 du — du
0 o L+ u

I=2u |g —log (1+u) |g

=6—2log, 4
=6—4log,2
(Using log, a® = blog,a)
42. Question

Evaluate the following integrals
1

J X 41+3x" dx

0

Answer

Let 7 = [1x*VT+ 3x*dx

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

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

43. Question

Evaluate the following integrals



(1)

——dx
g(;_xﬁ)'

Answer

1 1-a"
et I = [, G

r_rt 1
LetI" = fo ot X

Let x=tan t

= dx=sec?tdt.

T

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

T 2
I [a Sectt
Hence, ' = f04(1+tanzt]2dt

T

4 2
= cos-tdt
4]

1+cos2t

Using cos?t = , we get

T

, Z/1+ cos2t

P [
0 2

T sin2t|*

0

1 x2
Let J'' = fﬂ W2

L X
= ( X ————dx
fo N CETO
- 1 x P 1 x - -
=x [, —<1+x2]2d1 fo (f (1+x2]2d1) dx

Let 14+x2=t = 2xdx=dt.

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

1,01
1721 2 —f—zdf dt
24t 1 2NVt —1

Vi—1 1|2 2 dt
=— x|+ —
2 tl1 fl 4tE—1

1+J'2 dt
T4 ) =1
Substituting t=14x2
= 2xdx=dt.

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



[ 1+J'1 2xdx
1]

4 4x(1+x2)
1 1
- _ - - 1.,
= +2ran llo
m—2
8
Hence,
; n+2 mw—2
8 8
1
)

44. Question

Evaluate the following integrals

j- dx
p(x +1)Vx? -1

Answer

2 1
Letf—flm

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

Also,

T

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

Hence,

I % secttant

0 (sect+ 1}/ sec®t—1

T

3 sect
~Jy (sect+1)

T
J’E 1 at
~Jy (1+ cost)

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

—an(2)fs
0
1

45. Question

Evaluate the following integrals



E]'.:('\/tan X + \/cot X )dx

Answer

T L.
Let ;= fozwfanx +Jeotx)dx = [2T0 gy

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)?
=sin2x+C0S2X-25iNXCOSX
=1-2sinxcosx

or

1—1t?

sincosxy =

2
=z [t 2
Hence I = V2 [ —=dt

Vi1-t2?
Let t=siny
= dt=cos y dy.
Also, when t=-1, y = —%

and when t=1, y = g

T

7 cosy
Y

_%\, 1 —sin?y

T

Zz
=\."§J’Td}7=}'h"§

2

46. Question

Evaluate the following integrals

Let,

2—x =ai(5x—6—x2)+b
dx

=-2ax+5a+b

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

Solving these equations,



wegeta=§andb=—§.

We get,

1,3 —2x45 1 -3 1
Pl gy 1P gy
272 \[sx-6—x" 272 [sx—6—x2

3 —2x45
LetI' = [J —=dx

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

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

Hence I' = fooirdt =0
Vi

(Since J-af(x)dx = 0)

Let,

=sin"1(2x—5) 3
2

=T

Hence,

1 1
I=-x0—-xm
2 2

47. Question
Evaluate the following integrals

I_-["r

3 cosB
J -do
6 . 06
T3 cos—+ sm—J
2 2
Answer
T
LetI = [# 2 dx

2 (codDeen2)

Using cosx = cos? (;—() — sin? (9 we get



RS TRE]
—

5 dx

[ J-% C0S8 G) - sin( -
- % (cos (%) + sin( D
Let cos (;—() + sin (;—() =t

= ; (cos (;5) — sin (;—(D dx = dt.

Also, when x = -—; t =cos G) + sin G) =a(Let)

S e

T

and whenx=5,f=\j§
VZ o
- [ e
1
q

2
a

2
B Cos (%) + sin (%) -

48. Question

V2

Evaluate the following integrals

| 2|1 3

)
J X sinx dx
0

Answer

1
ma
Let, _ fo{z) x2 sin(x3) dx
Let x3=t

= 3x2=dt.

1

Also, when x=0, t=0 and when , _ (”)5, t=-.

2

ra [ o

iy
Hence, j — éfoz sin(t) dt

-1 EE
=—cost |2
3 0
1
———(0—-1
3( )
1
3

49. Question

Evaluate the following integrals

L b



Answer

2 1 )
Letl = fl mdk

Let1 +log,x =t
= Zdx = dt.
X

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

Hence J — f11+loggztizdt
_ E |l +log, 2
t 1
L 1
7 1+log,2
log,2
1+1log,2

50. Question

Evaluate the following integrals

m'2
fcosec X cotx
J et T dx

—
ey 1+ cosec™x

Answer
T e T
Let [ — S cosecxco . _ [z_cosx
f% 1+cosectx f% 1+sinx
Let sinx=t

= cos X dx=dt.

T 1 T
Also, when x = p t= 3 and when x = > t=1.

1
=tan™'1—tan™* (—)
an an 5

1

1__

=tan~t| —2
1+5

1
=tan~! (—)
an 3

. b
(Using tan~ta — tan™*b = tan™? (a—))
1+ab

Exercise 16C

1. Question



Prove that

J cos X

dx:

A

5 (sinX +cos X))
Answer

1 z 2cosx
y=-]2

2+<0 sinx+cosx

T

dx

i
lJ’cosx + cosx —sinx +sinx
2 sinx + cosx
1]

T

2
1 cosx —sinx
=—-| 14+ ———dx
2
1]

sinx +cosx

T

2
% COsSXx — sinx
—dx
0
1]

sinx +cosx

Let, sin x + cos x =t

= (cos X - sin x) dx = dt
Atx=0,t=1
Atx=m/2,t=1

1

1H+f1dt
Y=3\32 t
1

~ L&y oy
y= 3G+ (nt)}

T
Y= 3

2. Question

Prove that

T Asin X i
; (-\/51'11 X + \/cos x) 4

Answer

/2 Vsinx
y= “[0 {\psmx+\,cosx:l (1)

Use King theorem of definite integral

J-f(l)dl = J-f(aer—x)d;t

sin (% - l)

) (JinG )+ JeosG)

dx




y= [P g0 .(2)

o {\,'cosx+'e's:'nx:l
Adding eq.(1) and eq.(2)

5 J’"ﬁ Vsinx p +J”"f’2 Jcosx p
y= — X —dx
} 0 (x,smx+ \,*cosx} ) (\,*cosx+ \,smx}

J’“fz Vsinx ++/cosx p
P x
o (Vsinx +cosx)

w2
= J- 1dx
0

()2

}’=g

3 A. Question

Prove that

i sin® x T
J — __dx==
) (sin® x +cos’ x) 1

Answer

y= [P (1)

0 sindx+cosix

Use King theorem of definite integral
b b
J-f(x)dx = J-f(ﬂ,-i- b—x)dx
a a

_ J-frﬁ sin? (g — x)
i o sin? (% - x) + cos3 (% - x)
y= [P gy (2)

0 sin?x+cos?x

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

5 J’“fz sin®x p J’“fz cos*x
y= ————dx + ———————dx
. o Sin®x + cos3x o Sinx +cos3x

dx

m/2sinx + cos?x
= 5 dx
o SIindx + cos3x

w2
=J- 1dx
4]

T
2y = ()2
T

=%

3 B. Question

Prove that



=17
-

|

2 (sin’ x +cos” x )

cos  xdx

_T
4

Answer

y= [P gy (1)

0 sindx+cosix

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

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

y= [P e (2)

0 sindx+cosix

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

/2 cos3x /2 sindx
o SIN3Xx + cosdx o Sin3x +cos3x

5 J’“fz cos?x + sin®x
y = e L
. o Sin®x + cos3x

w2
2y = J- 1dx
0

L
2y = (0
y= 2
4 A. Question

Prove that

i sin’ x T
R S
) (sin”x +cos"x) 1
Answer

y= [P EE (1)

0 sin"x+cos"x

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

/2 sin’ (%— x) _
V= J; sin” (g — 1) + cos? (g — x)dl

y= [P gy (2)

0 sin"x+cos"x

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



5 J’"ﬁ sin”x . J’"ﬁ cos” x
V= ————————dx ————————dx
- o Sin"x +cos"x o Sin"x+cos’x

5 J’“fz sin”x + cos”x
y = - ——dx
. o Sin’x + cos”x

w2
2y = J- 1dx
0

4 B. Question

Prove that

T cos” X T
J‘ — _ dx ==
> (sin” x +cos” x) -

Answer

y = J-rrfz cos*x dx --(1)

0 sin*x+cos*x

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

/2 cos* (%— x) _
V= J; sin* (g— x)+cos"f (g—x)dl

/2 sinfx - ..(2)
y= _[0 s:’n"x+cos"xdl

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

5 J’"ﬁ cos*x . J’"ﬁ sin*x
V= ————————dx T pE—— 0
- o Sin*x + cos*x o Sin*x +cos*x

5 J’“fz cos*x + sin*x
y = —— -
. o Sin*x + cos*x

w2
2y = J- 1dx
0

5. Question

Prove that

i cos” X T
J‘ — _ dx ==
> (sin” x +cos” x) -

Answer



y= [P gy (1)

0 sin*x+cos*x

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

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

y = J-rrfz sin®x dx --.(2)

0 sin*x+cos*x

Adding eq.(1) and eq.(2)
5 J’“fz cos*x p +J’“f2 sin*x
Y o Sin*x + cos*x o Sin*x +cos*x

5 J’“fz cos*x + sin*x
y = —— -
. o Sin*x + cos*x

w2
2y = J- 1dx
0

T

2y = (x)]
}’=g

6. Question

Prove that

i cos't x T
J,__ ——dx=—
g (sm"x—cos"x] -

Answer

1
y= J-Trf? cosax dx ..(1)

1 1
SIN4x+cos4x

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

L
w2 cos4 (i — x)
- e 1/
0 gina (—— x)+cos4 (——x)
2 2
1
w2 3
y= J‘O'ff :‘indx . dx (2)
Sindax+cossx
Adding eq.(1) and eq.(2)
1 1
/2 cosay /2 sinix
2y = —3 g ax+ —1 1
0 ginzx+ coszx 0 ginix + coszx



1 1
m/2cosax + Sindx
2y = —1 1 &
0 ginzx+ cosix

w2
2y = J- 1dx
0

n
2y = (x)]
y= 2

7. Question

Prove that

v sin®* x T
J i . T/ 0 ] dX = —
D (sm“x—COS“X] 4
Answer

2
mf2  sinzx )
sinz2x+cos2x

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

a2
L3
mf2 sinz (E — x)
yZJ; L3 3m dx
2l —x 2l —x
sin (2 1)+cos (2 l)
/ E
wf2 COSZX
y= fo 5 - dx --(2)
SinZx+coszx
Adding eq.(1) and eq.(2)
3 3
/2 Sinzx /2 COSZX
2y = —3 3z ax+ —3 3
0 sinZx+ coszx 0 ginZx + coszx
. 3 3
m/2ginzx + cosix
2y = — 3 dx
0 sinZx+ coszx

w2
2y = J- 1dx
0

T

2y = (%)
y= 2

8. Question

Prove that
Rl L . 1§

: sin” x m
J — dx =—
) (sin® x +cos" x) 4



Answer

y= [P 2 (1)

0 sin"x+cosx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

dx

w2 sin™ (g — x)
J; sin® (

%—x)+cos“ (%—x)

y= [P gy (2)

0 sin"x+cosx

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

/2 sin™x ™f2 cos™x
2y = —dx + T E——
o Sin"x + cosnx o Sin"x + cosmx

T2gin™x + cos™x
2y = X
o Sin"x + cosmx

9. Question

Prove that

i Jtan x Cdx—

! (\/tan X —\/COT X)

Answer

A

T 2
}’2 J‘z v COsx d}[

Y
4] |51nx+ |cosx
W Ccosx 4 sinx

y= J-; gsinx dx (1)

0 sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

/2 sin (%—I) _
V= J; Si?l(%— x)+ cos(g— x)dl

y = _[mrz&dx ..(2)

0 sinx+cosx

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



T2 sinx T2 cosx
2y = —dx +
o Sinx + cosx 0

T/2sinx + cosx
2y = dx
1]

sinx + cosx

w2
2y = J- 1dx
0

10. Question

Prove that

:JS Jeot x i —
; (\/tan X+ \/cot x)

Answer

A

|COSI

L sinx
y= [z 7%y

Y
0 [sinx |cosx
W Ccosx 4 sinx

}J‘: J‘; COSX d]‘_ (1)

0 sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

dx

B w2 cos (%—1)
B J; Si?l(%— x)+ cos(%— x)

V= fﬂﬁ_smx dx ...(2)

0 sinx+cosx

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

T2 cosx T2 ginx
= | —/ ax+| —— 4
o Sinx + cosx o Sinx + cosx

m/2sinx + cosx
2y = ——
o Sinx + cosx

w2
2y = J- 1dx
0

T

2y = (x)]

}’=g

11. Question

Prove that

sinx + cosx

X



=17
-

dx _ T
s (1+tanx) 4
Answer

T
- 1
y= ..[02 1+51nxd1
cosx

13
y= [20 gy (1)

0 sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

dx

B 2 cos (g—x)
B J; Si?l(%— x)+ cos(%— x)

y= 7P gy .(2)

0 sinx+cosx

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

T2 cosx T2 ginx
= | —/ ax+| —— 4
o Sinx + cosx o Sinx + cosx

m/2sinx + cosx
2y = PrRSE—
o Sinx + cosx

12. Question

Prove that

-

; dx T

> (l+cotx) 4
Answer

w
- 1
y= [¢ omdx

sinx

}7= f; sinx dl (1)

0 sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

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

X



y = J-rrf2 COSX dx (2)

0 sinx+cosx

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

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

T/2sinx + cosx
2y = — dx
1]

sinx + cosx

w2
2y = J- 1dx
0

T

2y = (x)]

}’=g

13. Question

Prove that
T dx =
) (1+tan’x) 4

Answer

T
- 1

J— 2 -

y= fo sin3x dx

cos3x

y= [P gy (1)

0 sindx+cosix

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

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

w2 sin®x i
y= “[0 s:’n3x+cosaxdl +2)
Adding eq.(1) and eq.(2)

5 J’“fz cos3x p J’“fz sin®x
y= ————dx + ———————dx
. o Sin®x + cos3x o Sinx +cos3x

5 J’"ﬁ cos®x + sin®x
V= ————————dx
- o Sin3x + cos3x

w2
2y = J- 1dx
0

L
2y = (x);
T
4
14. Question

}J’:



Prove that

Todx T
| -

) (1+cot’x) !
Answer

13
- 1

y= [——dx
0 1+cas x

sindx

w2 sin®x
y=J

0 sindx+cosix

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

J-m'? sin? (% — x)
y=
’ o sin? (

%—I)-FCOSE(%—I)

nf2  cosx
v=J

0 sindx+cosix

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

/2 sindx
2y =
4]

—dx
sin3x + cos3x

—_— X
sin3x + cos3x

T/2gin®x + cos?x
2y =
1]

w2
2y = J- 1dx
0

T
2y = (%)
y= 2
15. Question

Prove that

'f & 7
; (-l—Jtan x) 4

Answer

3
= 1
1

|sinx
v Cosx

w2 Vcosx
v=J

1] {\p' sinx+ycosx)

dx ...(1)

w2
J-
1]

dx

cos®x

——dx
sin3x + cos3x

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx



” cos(3 %)
0 (Jsm(%—x)+ JCG-S(%—I))

y= [P gy (2)

o {\,'cosx+'e's:'nx:l
Adding eq.(1) and eq.(2)

}J’:

/2 Jcosx /2 Vsin x
2y = x + dx
0 ( o (

— —_—
'\-S”ll’+\.COSI} \.COSJL'+\:SHII}

5 J’“fz Vsinx ++/cosx J
y = _ X
o (Vsinx + ycosx)

w2
2y = J- 1dx
0

T
2y = (x);

}’=g

16. Question

Prove that

P Jeot x T
; (1 + . jeot x ) 4
Answer
[cosx
_ =\ sinx
y= J‘0 [cosx dx
W 5inax
w2 Veosx
= —_— T 1
y “[0 {h‘sz’nx+ucosx:ldl (1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

w2 cos(g— x)
y= dx
-- 0 SEH(E—I)+ COS(E—I)
2 2
_ /2 Vsinx i
y= J‘0 {\,'cosx+vsa'nx:ldl +(2)
Adding eq.(1) and eq.(2)
/2 JVeosx /2 Vsinx
2y = J- — dx +J- = dx
0 (\, sinx + ﬁcosx} 0 (ﬁcosx + \,*smx)

m/2 \[sin x ++/cosx
2y =
4]

d -
(Vsinx + ycosx) g



w2
2y = J- 1dx
0

17. Question

Prove that

r Jtan x dx—E
!(-l—ql"tanx) 4

Answer

| v
T | sinx

— Ncosx
= z_NEOSL
}’ J.t?l |sinx X
v Cosx

y= [P gy (1)

1] {\p' sinx+ycosx)

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

. (T
w2 SLR(E_ I)
y = dx
“ 0 Si?l(E—I)-I- cos(E—x)
2 2

_ w2 VW COSX i
y= J‘0 (Veosx+vsinx dx ...(2)
Adding eq.(1) and eq.(2)

/2 Vsinx /2 Veosx
2y = J- — dx +J- = dx
0 (\, sinx + ﬁcosx} 0 (ﬁcosx + \,’smx)

5 J’"ﬁ Vsin x ++/cosx
y= — X
} 0 (x,smx+ \,*cosx}

w2
2y = J- 1dx
0

T
2y = (%)
y= 2
18. Question

Prove that

"2 (sin X —cos X
( )dx:O

! (1+sin xcosx)

Answer



y= JE sin x—cosx dx (1)

0 1+sinxcosx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

T

2 sin ——1 —cos(%—x) _
2 1+5111 )cos(g x)dl
v = ; cosx—sinx dl (2)

0 1+cosxsinx
Adding eq.(1) and eq.(2)

T

2y =

+ cosxsinx

Z
sinx — cosx cosx — sinx
— dx +
1 +sinxcosx
1]

°"‘—-m|=:

sinx —cosx + cosx — sinx

X

B2

T

I
O iy

1+ cosx sinx

2y= | 0dx

e

y=0
19. Question

Prove that

i 5 1

Jx{l—x} dx 5
Answer

y = folx[l— x)° dx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

1

= J-(l—x)xf‘dx
0
1
VZJ-IJ_I dx
0
(%),
V= —_—
6 7 0



1
42

20. Question

Prove that
].xxﬂ —-xdx = 161:6

Answer
2
y=JoxW2—xdx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

2
y= J-(Z—x)w.ﬁdx
0

3 5
X2 X2
m\TTT
72 2/,
8vV2 8V2 16V2
Y="3 "% 15

21. Question

Prove that

.

. T
xXcos” xdx :T

=

e 7

Answer
y= [, xcos?xdx --.(1)

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

y= J-(n— x)cos?(m— x) dx

T
y= fo T cosix — x cosixdx ---(2)

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

2y = J-xcoszxdx+J-}Icoszx—xcoszxdx
0 0



T
2y = J-ncoszxdx
0

HJ’ +c0521

y=3
n(x_l_sinz;t)”

Y=\ 7% ),

2

il (n . sin 2}1) il
y=3G"3 4
22. Question

Prove that

f X tan X T

J dx =
(secxcosecx) -

Answer

y = fnﬂdx (1)

0 secx cosecx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

B JZ (m —x) tan(m — x)

sec(m — x) cosec (T — x)
0

T
—(m—x)tanx
y= | ——————dx
: —S8SecXx cosecx
}7 _ J-rrrrtanx—xtanxdx (2)

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

T

-
xtanx mtanx — xtanx
—dx +

S5ecCX cosec X S5eCX Cosec x

-
Ttanx
—dx
Secx cosec x

T sin x
- silix
_ COSX
V= ZJ-L LdJc
0 cosx " sinx
T
}IJ’l—COSZl
= — X
y=3 2
1]
n(x 511121')”
Y=32G" ¢ ),
TE(TE 51112}1) 2
Y=20"73 )T %



23. Question

Prove that

i cos” X 1 : \
dx=—log \E +1

E[{Sinx—cosx} V2 L( )

Answer

T z
y= [ gy (D)

0 sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

T

2
cos? ——l)

dx

jr[ ~
» Sin ——x +cos(2 1)

y = ; sin®x dl(z)

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

T
2z Z
cos’x sin®x
2y= | ————dx +
: sinx + cosx sinx + cosx cos;t
] ]

3
1 1
2y=—J- dx
) :

1 (1 ( 3n t3f[) 1 ( T ;
y= n| cosec 2 co n cosec‘dr co

2\.@ 4
1 2+1
y= ——=I
’ 2\.@ \.E—l
—:Ll(*'§+1)2 ! (V2+1)
V= n = —In
vz oo NP

24. Question

Tl

I

8)

4



Prove that

* xtanx T
J dx = ——
5 (secx +cosx) 4
Answer
o xsin.r
}J’: ..[0 1 dx
+CO5X

Cosx

y= J-rr xsinx dl(l)

0 1+cos?x

Use King theorem of definite integral
b b
J-f(x)dx = J-f(ﬂ,-i- b—x)dx

B r (mr— x)sin(m — x)

dx
1+ cos?(m— x)
]
Tmsinx—xsinx
= —_—mm R 2
y “[0 l+cosix dx (2)

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

T T
5 J’ xsinx d J’nsinx—xsinxd
V= —ax +
: 1+ cosZx 1+ cosZx
1] 1]
J-r »
5 J’ msinx d
y= | T——oodx
: 1+ cos?x
4]

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

Atx=mt=-1

rr
y=-3 (tan"tt)7t

T
y=-3 (tan™(—1) —tan™'1)

25. Question

Prove that
* Xsinx T

: dx = :"E[ ——1
5 (1+sinx) 2
Answer

y = J-Tr xsinx dl(l)

0 1+sinx

X



Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

r (mr— x)sin(m — x)
1+ sin(mr —x)

T T sina xsinx . (2)

y= -

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

T

xsinx

xsinx J’ ITrsinx
1+sinx smx

1+ sinx

msinx+1—-1
J’ ( )dx
1]

”fl L 4
= — ——dx
y 2 1+ sinx
4]
T

}IJ’l 1—sinxd
= — ——dx
y 2 COSZX

1]

T

T sinx
y = J-l—sec x+ dx
- 2 cos2x

4]
Let, cosx =t
= -sin x dx = dt
Atx=0,t=1
Atx=m,t=-1

-1

s ) o 1
2 (x —tanx)j — E_Edf

y=g(n—tann—(%l)_l)
y= g(n—2)= n(——l)

26. Question

Prove that
j - :T_
3 1+ sin’ x 242
Answer

y= fH;dx ..(1)

0 1+sin®x

1+sinx_

1+sinx

Use King theorem of definite integral



ff(x)dx= ff(aer—x)dx

T

y= J- (r = 1) dx

1+ sin?(m— x)
0

y= [ E _gx..(2)

0 1+4sin%x 1+sin®x

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

T T

X
2y = J-i.dx+f - - - dx
: 1+ sin?x 1+sin?2x 1+ sinx
4] 1]

T
HJ’ 1 d
= - | ———— X
¥ 2J) 1+sin%x
4]

T 1
_ EJ- €os2x
y= 2 1+sin2x
O cosZx

El

(=

J‘ sec’x
y = ———dx
: 2 ) sec?x+ tan’x

4]

We break it in two parts

T

}TJ' sec’x
y= - | ———dx
: 2 ) sec?x+ tan’x

4]

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

Atx=mnt=0

0

}TJ' 1 gt
Y=2)1+2e
4]

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

27. Question

Prove that
i - . - T i ]
J (2logcosx —logsin 2x)dx = —I(log 2)
Answer

_ JEI coszxd )
y= 0 OgsinEx x



cos’x
0g

-3
Il
O — I

2sinxcosx
y=J2 log( cotx)d (1)

Use King theorem of definite integral

ff(x)dx= ff(a—i-b—x)dx

m
y = fflothanx)dx (2)

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

T

7 %
2y = J-log cot;t d;t +J- tan;t dx
0 0
y= Eﬁlﬂg (Ecotxtanx)dx [Use cot x tan x = 1]
y= 3l "
2
=3 [1es(3) ¢
}’—2 og 2 X
1]
y= —103( )(1)2
= Zlog4
y= 3z og

28. Question
Prove that

x

X ax==
E[(l_x}(l—}i'] 4

Answer

v = IW;
F 1] (1+X](1+x2]

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

AtXx = o, t=1/2

tant

sec’t dt
(1+ tant)(1 + tan?t)

e
I
O iy



.
2z
J’ tant

(1+ tant)
0

y= 3 sint dt ...(1)

0 (cost+sint)

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

dt

w2 sin (g— r)
J; sin (% — f) + cos (%— f)

y= [P g ..(2)

0 sint+cost

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

T2 sint m/2  cost
2y = —dx + ——dx
- o Sint+cost o sint-+cost

T/2sint + cost
2y = —dx
: o Sint +cost

w2
2y = J- 1dx
0

T
2y = (x);

}’=g

29. Question

Prove that

3 P

dx

X+—vd —X°

[ A

(=1

Answer
Let, x =asint
= dx = acos tdt
Atx=0,t=0

Atx=a,t=mn/2

acost

————_a
asint + a2 — aZsin?t

-
I
O i

cost

=
Il
O iy

sint+cost



cost+ cost —sint + sint

1
2 sint + cost

OL—_‘Wmlﬂ

T

Z
1 cost —sint
y= —J-1+ dt
- 2
1]

sint + cost

T

z
% cost — sin r
0
4]

(=1

Slllf + Cos f

Again, sint+ cost=z
= (cost-sint)dt=dz
Att=0,z=1
Att=mn/2,z=1
1
1 H+J-ldz
Y=32127 )z
1
L H+ Inz)i
y= 3G+ (n2)}

s
4
30. Question

}J’:

| A

ta

!(\r )
Answer

y= f"idl-...(l)

— | —
0 Jx+fa—x

Use King theorem of definite integral
b b

J-f(x)dx = J-f(ﬂ,-i- b—x)dx

a a

y= [* LT gy (2)

0 JVa—x+x

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



31. Question

Prove that

Jsin: xcos xdx =0

U

Answer
T .
y=J, sin’x cos*xdx --.(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

T
y= J-sinz(n—x) cos?(m — x) dx
0

y = —f;sinzx cos*xdx .-.(2)
Adding eq.(1) and eq.(2)

T

T
2y = J-sinzx cosxdx+ | — J- sin®x cos®x dx
0 li]

y=0
32. Question

Prove that

Jsin:m xcos 7 xdx = 0. where m is a positive integer

U

Answer
T .
y= [, sin®™x cos*™*1xdx ...(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

T
y = J-Si?lzm[:ﬁ! —x) cos™ 1 (m— x)dx

0
T .
y= —J, sin®™x cos®™ xdx --(2)

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

T

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



y=0
33. Question

Prove that

-

J‘ (sinx —cosx)log(sinx +cosx)dx =0
Answer

Let, sinx + cosx =t

= C0S X - sin x dx = dt

Atx=0,t=1

Atx=m/2,t=1

1

V= J-—logtdf

1
We know that when upper and lower limit in definite integral is
equal then value of integration is zero.
So,y=0
34. Question

Prove that

-

J‘ log(sin 2x)dx :—g(logi)

n -
u

Answer

y = Jzlog(2sinx cosx)dx

}J’:

log2 +logsinx +logcos x dx

O iy

Let, j = fflogsinxdx (1)

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

m

I=| logsin (E - x)dx

O ulx

T
2z

I= fo logcos x dx -(2)
Adding eq.(1) and eq.(2)
2l =

logsinxdx + | logcosxdx

OL-_“.MH
R PR



2sinxcosx
logf dx

]

Py

Il
cﬂ'_—'ﬁml:l OL__'WMIrTl

21 = | logsin2x —log2dx
Let, 2x =t

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

Atx=n/2,t=m

T

21 lfl intds — ~log?2
= 3 | logsin > log
1]
T
z
21 zfl inxdx — “log2
= 5 | logsinxdx —Jlog
1]
21 =1 Hl 2

-
2

s
I= J-logsinxdx = —Elogz
0

. T
Similarly, [Zlogcos x dx = —glogz

[E]

R PR
R TR

2
yv= | log2 dx+J-logsinxdx + | logcosxdx
0
1 1 T
y=§10g2—§10g2—510g2
T
V= —Elogz

35. Question

Prove that

. n’
Jxl@g(smx)dx = —?(leg 2)

u

Answer

T

y= fo xlogsinx dx -..(1)

Use King theorem of definite integral
b b
J-f(x)dx = J-f(a+ b—x)dx
a a
b

y = J-(n — x)logsin(m — x) dx

0



y= [, mlogsinx — xlogsinx dx --(2)

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

2y = J-xlogsinxdx +J-n10gsinx— xlogsinx dx
0 0

- T
V= —J-logsinx dx
2
0
2m (2 e g
y =7 J3logsinx dx -(3)

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

m

v =rm | logsin (E — 1) dx

R PR

V= }Ifflogcosx dx --(4)

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

T T

2
2y =T J-logsinx dx+J-10gcosxdx
0

1]

T

2
Z2sinx cosx
2y=m logTdI

T
2

2y =T J-logsillzx —log2dx
0

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

Atx =n/2,t=mn

2 Iifl ntdt — log?
y =7 | logsin 5 log
1]

2

21 i
logsinx dx — > log2

2y = —
Y=

S i

2 T o2
y=y—log

T log2
y=—log



36. Question

Prove that
jlog(l—cosx}dx =-m(log2)

Answer
y= f;log(l + cosx)dx --.(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

v = J-log[1+ cos(m — x))dx
0

T

y = [, log(1 —cosx)dx --(2)

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

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

T
2y = J-logsinzxdx
0

y= 2[2logsinxdx --(3)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

3
y= ZJ-logsin(E—x)dx
. 2

0
¥ = ch?logcosx dx -+(4)

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

T

2

b
=
|

O —

2
logsinx dx + J- logcosx dx
0

T

2
2sinxcosx
2y = 2 logf dx

1]

T

-
2

2y = 2 J-lc-g sin2x —log2dx
0



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

Atx=mn/2,t=mn

2 Zfl nedt — og2
y =7 | logsin 5 log
1]

21
2y = logsin x dx — ?logz

b | o
Oy

2y=y—rmlog2
y=—mlog2
37. Question

Prove that

1

J‘ log(tanx +cot x )dx =n(log 2)

n
u

Answer

y = f;log(ﬁ” + cosx) dx

COSX gsinx

T

2
1
yv=|log———dx
sinx cosx
0

T {14

2 2
y=— J-logsinx dx +J-logcosxdx
0 0

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

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

m

I=| logsin (E - x)dx

OL-_“.MH

T

I= [Zlogcosxdx -+(2)

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

e

21 =

Ot

2
logsin x dx + J- logcosx dx
0



2sinxcosx
logf dx

]

Py

Il
cﬂ'_—'ﬁml:l OL__'WMIrTl

21 = | logsin2x —log2dx
Let, 2x =t

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

Atx=n/2,t=m

T

21 lfl intds — ~log?2
= 3 | logsin > log
1]
T
z
21 zfl inxdx — “log2
= 5 | logsinxdx —Jlog
1]
21 =1 Hl 2

-
2

s
I= J-logsinxdx = —Elogz
0

.. T
similarly, [logcos x dx —glogZ

T T

2 2
V= logsinx dx + J- logcosx dx
0 4]

— Tlog2 + Flog2
y = log2+log

v =rmlog2

38. Question

Prove that

s Cos X T
J - dX = ‘_
“:(cos x +sin x) 8

Answer

amw

y= [ —= gy ..(1)

= cosx+sinx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx



= cos (%—H+%— x)
J- dx
% sm +——1)+cos(%—”+%—x}
o
V= IHQ idl ...(2)
“ E Sinx+cosx
Adding eq.(1) and eq.(2)
am am
] COSX ] Sinx
2y = —dx + —dX
- % SInx + cosx % SInX + cosx
am

8 Sinx + cosx
2y = —dx
- T Sinx + cosx

am

)

2y = J- 1dx
T
8

39. Question

Prove that

:‘3 1 T
— dx=

,_Jﬁ(l—ﬁi'tanx) : 12

Answer

= Yy COSX
— 3 -
y= JF————=dx
E VEIN X+ CcosXY

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

y= | dx
(fonGeE—x)+ [eosG+E-))
Veinx Y
V '[ (\.COS‘X+\;S!]‘!X}d “(2)
Adding eq.(1) and eq.(2)
T T
5 J’E \Cosx +J’§ Vsinx
y= X
= (Vsinx +cosx) z (Veosx + Vsinx)

T

5 J’E Vsinx + +cosx i
V= - X
2 (x,’smx + \,*r:asx}




2y = J- 1dx
T
s
T
2y = (03
A
T
T

40. Question

Prove that

J dx _,
J (1+cosx)

Answer
y= fE 2:0:2
am
ry
1J’ d
=— | sec?=dx
y 2
T
z
3m
1 tan% *
y= =
i T
I
3 il

Vv =tan— —tan—
- 8 8

y=(2+1)-(V2-1)=2
41. Question

Prove that

[ —2 ax=n(42-1
J_. (1+sin x) (\/_ )

Answer

amw

};: IT * dl (1)

L .
I 1+sinx

Use King theorem of definite integral

ff(x)dx= ff(aer—x)dx

G +5-)

e
V=J- dx
o 3m @
1+ sin +-—x
s (F+f )

y= Eldx ...(2)

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



am am

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

r r

ey
HJ’ 1 i
y= 2T 1+sinx X

e

}TJ' 1 1—sinxd

y= = X X
- 2_r 1+sinx 1-—sinx

E
4
HJ’ 1 —sinx
V==
2 cosZx
T
4
E
4
TEJ’ 5 sinx
v= —| Ssecx—
2 COS%x
T
4
Let,cosx =t
= -sin x dx = dt
1
Atx=m/4, t ==
v 2

At x = 31/4, t =~
W2

V2
s 3 1
y=—| (tanx)? + | —dt
72 z t2
1
vz

T 3m T —INgz
y=3 (tanT - tanz + (T)i

y=g(—1—1+ﬁ+ﬁ}= n(vZ —1)

42. Question

Prove that

3:;..—' ‘VI; a
: —dx =—

J( a—x + x| "

Answer

aa —

y= [o* =—"_dx..(1)

; Wy a—x

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx



H %+%—x
}’=J- 3 dx
a a

@, a_ .y
2 [T Hz-x+x

3_(1

1

J- Vi — X d
y= X
i J Va —x+ yx

ry

3a 3a
4 4
2 f x_ +f Vi g
V= X X
J \."T'i‘\.ﬂ',—l' J \.[I—I+\."E
4 4
S_Lz
4
\."E+ Vi — X
2v=J- dx
J \.[I—I+\."'I
z
3a
T
L
Y= > X
a
Y
1 2a
y=5M®a
2773
a
Y=13
43. Question
Prove that
P X 3
J , Vx dx ==
(Sox+vx) 2
Answer
_ 4 \,"} A
v= i =m®
Use King theorem of definite integral
b b
J-f(x)dx= J-f(a+b—x)dx
a a
VETI-%
V= X
' VEFI—x+vx
4
Vb —x
1 \15—I+\."E
Adding eq.(1) and eq.(2)
4 4
vh—x

_d | ==
-!\. +\| 1\15—1"‘1‘\.&



2y = dx
} 1\,’5—x+\,1

4

L1
v—z X

1

1
}’=5(1’)f

3
y=3

44. Question

Prove that

-7

J_x cot xdx zg(log 2)

u

Answer

Use integration by parts

d
J-Ixﬂdx':;‘fﬂdx— J-—I(J-de)dx
dx
d
V=IJ-cotxdx— J-—x(J-cotxdx)dx
- dx

2
v = (xlogsin x)g— J- logsinx dx
1]

El

Let, 1 = [=logsinx dx (1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

m

I=| logsin (E - x)dx

OL-_“.MH

T
2z

I= fo logcos x dx ++(2)

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

e

3 ;
21 = J-logsinxdx+flogcosx dx
0 0

log————dx

T

2 .

J‘ 2sinxcosx
2

1]



OL-_“.MH

2] = | logsin2x —log2dx
Let, 2x =t

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

Atx=mn/2,t=m

21 1f1 intde — ~log2
=5 | logsin > log
1]

T

2
21 = 2 [ 1logsinx dx - Zlog2
= 7 | logsinxdx — - log
0
2I =1 Hl 2
T
Z
T
I= J-logsinxdx = —Elogz
0

[E]

2
y = (xlogsin x)g— J- logsinx dx
0

1 T 1
¥ = Elogsmi— (—Elogz)
T
V= Elogz

45. Question

Prove that

=

sin -XJdX:g(logZ}

n
u

Answer

Let, x = sint

= dx = cos t dt
Atx=0,t=0
Atx =1,t=m/2
sin"!sint

- cost dt
sint

e
I
e

tcost

sint

-
I
O iy



y= | tcottdt

R PR

Use integration by parts

d
J-Ixffdr=IJ-Hdt— J-—I(J-de)dt
dt
—IJ- ttdt J-df(f ttdf)df
y= co I co

T

vy = (tlogsin t)g— logsint dt

R PR

Let, 1 = [Zlogsint dt (1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

logsin (g - t) dt

—
OL__"H\.H:I

I= fﬂglogcos tdt --(2)

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

ra| &

]

[

Il
OL-_“.MH

logsintdt+[logcosrdt

2sintcost

log 2

]

By

Il
Oy

logsin 2t — log2 dt

L\.J
OL-_“.MH

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

Att=m/2,z=n

NII—‘

r T
J- logsinzdz — Elogz
0

21 = logsinzdz — —1032

ORI
Ql-___”uln



21 =1 J]Tl 2

-
2

T
I= J-logsinzdz = —Elogz
0

T

v = (tlogsin t)g — | logtdt

R PR

V= E10 sing—(—glo 2)
— Diog2

y= 2 og

46. Question

Prove that

Use integration by parts

d
J-Ixﬂdx=1J-de— J-—I(J-de)dx
dx

1 d 1
v=1o xfidx—f—lo x(fidx)dx
) & V1 —x2 dx & V1—x2
1

y= (logxsin™*x)} — J-

1]

sin~t x
dx

1

sin~x

V= —J- dx
X
1]

Let, x = sin t
= dx = cos t dt
Atx=0,t=0
Atx=1,t=mn/2

sin~!sint

T

2z
y = —J-,icostdt
: sint
]

T
2z

V= —J-tcotfdt
0

Use integration by parts



d
ffxudr=ffudr— J-E.'U-Hdr)dr
y=—(t | cottdt — | —t cottdt)dt

(¢] [ gt ([ coreat) ar)

T

2
y=— (tlogsint)g—flogsintdt
0

Let, 1 = [=logsint dt (1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

T

I = | logsin (E - t) dt

Ot

T

I= [Zlogcostdt -(2)

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

E

]

By

Il
Oy

2
logsinfdf+flogcosfdt
0

2sintcost
2

]
[
Il
OL-_“.MH
=)
Jag=]

logsin 2t — log2 dt

]

By

Il
Oy

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

Att=m/2,z=m

T

21—1f1 inzdz — ~log2
= | logsinz 5 log
0
3
21—§f1 inzdz — ~log2
= | logsinz 5 log
0
2I=1 Jr[1 2
B —Eog
3
s
I= J-logsinzdz = —Elogz
4]



T

2
y = —| (tlogsin t)g— logt dt
0

v= —TIo SillE-i-(—ElO 2)

V= _z—nlogz

47. Question

Prove that

clog(1+x) -

! (1+x%) 8
Answer

Letx =tant

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

Atx=1,t=mn/4
T

I

J’ log(1+ tant)
1+ tan®t

0

sec’tdt

y = [*log(1 +tant)dt (1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

S — il

¥ = 10g(1+ta11 G— t)) dt
3 1—tant

y= J- 10g(1 * 1+ tallt) de
0

y= f log(l+tant) dt (2)

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

3
2y = J- log(1+ tant) dt + ! log (m) at

3
2y = OJ- log(1+ tant) (m) dt



2y =

log2dt

S — il

— T log2
y= glog

48. Question
Prove that

a

J x fat —x*dx =0

—i

Answer

y = f_aaxg\faE— x2dx ...(1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

y = J-(a—a—x)avﬁaz—(a—a—x)zdx

y= " —x3aT=xZdx ...(2)

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

a a

2y = J-x%’ﬂdwr - J-x%’ﬂdx
Ca Za

y=0

49. Question

Prove that

J (sin_jx +xF ]dx =0

Answer
T . =ac c
y=J_ sinx+x'®dx ...(1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

T
y= J-sinﬁ(n— T—x)+(m—m—x)?3dx
—IT

T e _
y= [ —sin"®x—x*dx ...(2)

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



T T
2y = J- sin”*x +x1¥dx +| — J- sin”?x + x1%dx
o J
y=0
50. Question

Prove that

J xPsin®x dx =0

Answer
'l—r -
y=J_ x%sin®xdx ..(1)

Use King theorem of definite integral

ff(f)dt= ff(a+b—t)dt

T
y= J-(H— m—x)2sin®(m—7m— x)dx
-

T -
y= [ —xsin®xdx --(2)

Adding eq.(1) and eq.(2)
n n
2y = J-xlzsingx dx +| — J-xlzsingxdx
- “n
y=0
51. Question

Prove that

[e*dx =2(e-1)

Answer
We know that

|x| =-xin[-1, 0)

x| = xin [0, 1]
0 1

y= fe|x|dx+fe|x|dx
A >
0 1

y= J-e‘xdx+fexdx
1 2

y= (—e™)% + (e¥)}
y=-(1-e)+(e-1)
y=2(e-1)



52. Question

P

x—1|dx:6

| t—yts

Answer
We know that
[x+1| = -(x+1) in[-2, -1)

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

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

= — r(x+1)dx+ f(x+1)dx

(xz i )_1+ (12+ )2
2 - 2 .

1 1

= — ——1—2+2)+(2+2——+1)
(2 2

=5

53. Question

Prove that

=

|x—5dx:1?

[ L

Answer
We know that
Ix - 5| = -(x - 5) in [0, 5)

Ix - 5| = (x - 5) in [5, 8]

5 g
y= J-|x—5|dx+J-|x—5|dx
0 5

y= —f(x—5)dx+f(x—5)dx

54. Question

Prove that



(=]
1

cOos x‘dx =4

Answer

We know that

|cos x| = cos x in [0, /2)
|cos x| = -cos x in [/2, 31/2)

|cos x| = cos x in [31/2, 21]

T am
z Z 2w
V= J-|cosx|dx+f |cosx|dx+J-|cosx|dx
fi] T am
2 z
T am
z z 2m
V= J-cosxdx—f cosx dx + J- cosx dx
0 T im
2 z
T 3
y = (sinx); — (sinx)7 + (sinx)%z_j?r
2

y=(1-0)—1-1+(0+1)
=4
55. Question

Prove that

'J:__|si11 x|dx :('Z—VE)

Answer
We know that
[sin x| = -sin x in [-1/4, 0)

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

[E]

0 3
¥ = J-|sinx|dx+J-|sinx|dx
“n 5

4

0

O —— iy

y= - J-sinxdx+ sinx dx
—IT
=
T
y = —(—cosx)%z + (—cosx)?
4
(-5 (5
¥ = Bt R e
V2 V2
5 1
= 5

56. Question



Prove that

x=2

FA

PX—L when 1
Let fl:X:. p— .
1 X" +1, when2=x =3

L8

Show that ]f(x]dx :?.

Answer

v=Jlf(x)dx

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

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

2
.3 3
— [+2 2 x_ .
y= (x"+x);+ 3+x
2

8
y=(4+2—1—1)+(9+3—§—2)

34

3
57. Question

Prove that

[3}1: + 4, when 0=

1 Ox—2. when 2=

.

Let f(x}:.

Show that Jf(x]dx =606

Answer

v=J. f(x)dx

?=ff(x)dx+ff(l')dx

2 4
y=f3x2+4dx+f9x—2dx
0 2

3 q 2 : 2
2

y=(8+8)+(72-8-18+4)
=66
58. Question

Prove that



[l b2 b ~4lax} =20

Answer

y = f;lxl+ |x— 2| + |x — 4] dx

2 4
y= J-|x|+|x—2|+|x—4|dx+f|x|+|x—2|+|x—4|dx
0 2

2 4

y = J-x—(x—z)—(x—4)dx+fx+(x—2)—(x—4)dx

0 2

x? 2 [x? *
y= (—?+ 61)0+ (?+ 21)2
y=(-2+12)+(8+8-2-4)
=20
Exercise 16D

1. Question

Evaluate each of the following integrals as the limit of sums:

]{x—4)dx
0

Answer

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

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

here h=2/n

.
&

J (x+4)dx = AI_I.IE}D (;2—1) nz_lf(ZTjn)

0

n—1

2 2r
= lim (—) Z (—) + 4
n—e\n/&d A n

=

= lim (E) (@4‘ 4(n—1))

n—scw \11

o 2n? —n+4n® —4n
= lim—
n—ow M n

~ 25n%? —5n
=lim————
n—=ee 0 N



~10n? —10n
=lim—————

n—eo n2

=1im10— (10/n)
T—=oo

=10
2. Question

Evaluate each of the following integrals as the limit of sums:

Answer

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
2 1 n-1 -
[ mac-m (03 (1+ ()
1 r=0

n—1
= i (E)Z 3+3- -2
" e \n r=0( )

1 3In—1)(n

lim (—) (n + &)
n—oo \71 Zn

/1y [2n* +3n® —3n
= lim (—)

n— \1 2n

y 5n% — 3n
— 2n2

—im(3) - (52)
Sem\2 2n

=5/2

3. Question
Evaluate each of the following integrals as the limit of sums:

3

i ¥

J X dx
1
Answer

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

J- (x3)dx = rll—loléo (?Z_I)Zf (l + (2?—:))

1

n—1

() (1+(%)

r=0

n—1
y (2) 4r? 14 4r
= lim (— E — —
n—oo \11 [:n? n)
r=0

2 (4(?1 —1)(n)(2n—1) . 4(n—1) (n))

=lim—
6n? n

n—co M

o 2f4(2nP—2n*—n? +n) 2(n* —n)
= lim— +n+
6n? n

n—co M

¥ 2 ((8?13 —12n% + 4n) + (6n3) + (12n° — 12?12))
=lim—
6n?

n—ow M

2 (26n* —24n* +4n
= lim—
6n?

n—co M

. (52?13 —48n° + Sn)
= lim

n—co 6n3

im (%) - (57) + (522)
e\ 6n 6n2
=26/3

4. Question

Evaluate each of the following integrals as the limit of sums:

3 P 3
J(x 1)
3 .
Answer

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



[+ nec- )5 #(2)

= lim

n—co M

3 (9(?1 - 1(n(2n-1) . n)

6n?

3 (9(?12 —n)(2n—-1) . n)

=lim—
6n?

n—co M

3 9(2n*—2n* —n® +n)
=lim—(
n—e N 6n?

+n)

=lim—
6n?

n—co 1

3 ((18?13 —27n% +9n) + (6?13))

3 /24n* —27n* +9n
=lim—
6n?

n—co M

. (72?13 —81n* + 27?1)
= lim

n—co 6n3
y (72) (81)+(27)
Sen e 6n 6n2
=12

5. Question

Evaluate each of the following integrals as the limit of sums:

(3);2 —5)dx

[T S—

Answer

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

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

here h=3/n



n—1

I (3x* — 5)dx = lim (?3—1)2 f ((2 + ?;—:))

r=0

3
=lim—

n—co M

271 (n—1)n)(Zn—-1 18nin—1
( )(n)( )+12n+—( )—51*1
6n? n

3
=lim—

12n

27(n> —n)(Z2n—-1 18n(n—1
(2-m@n-1 18ne-1) 5?1)
6n? n

27(2n® —2n2 —n? +n)
_l’_
6n?

18n(n—1)
12Zn+———5n

6n2

|
E E E E

(54n®* — 81n? + 27n) + (42n°) + (108n° — 108?12))

~ 3/204n® —189n +27n
=lim—
6n2

n—ow M

6n3

n—soo

. (612?13 — 567n + 27?1)
= lim

y (612) (567) . (27 )
e 3 6n 6n2
=102

6. Question

Evaluate each of the following integrals as the limit of sums:

3

J.(xz + Zx')dx
. .
Answer

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

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

here h=3/n



wezan- m()5()
r=0

ST

m@F -
= ( n n)

n—1

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

r=

= lim

n—co M

3 (9(?1 - 1(n(2n-1) . 3n(n— 1))

6n? n

3 (9(?12 —n)(2n—-1) . 3n(n— l))

=lim—
6n? n

n—co M

3 9@2n*-2n*—n*+n) 3n(n-1)
=lim—( + )
n—ce N 6n? n

6n?

n—co 1

¥ 3 ((18?13 —27n% + 9n) + (18n® — 18?12))
=lim—

3 /36n* —45n* +9n
=lim—
6n?

n—co M

, (108?13 —135n% + 27?;)
= lim

n—co 6n3
y (1()8) (135) 4 (27 )
m\ e 6n 6n2
=18

7. Question

Evaluate each of the following integrals as the limit of sums:

4
J(SX: - ZX)dx
1

Answer

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

J (3x% + 2x)dx = Al_l};o (?_1) Z f((l + ?;—:))

=0

n—1 2
. 3 3r 3r
= lim (— 3{1+—) +2({1+—
n—oo \11 n n
r=0
n—1
, 9?.2 .
= lim (— 23 —+1+— ) +2{1+—
n—wo\n/ &t n
r:

271 (n—1)n)(Zn—-1 In(n—1 3Inln—1
( )(n)( )+3n+—( )+2n+—( )
6n? n n

27(n> —n)(Z2n—-1 12n(n—1
( )( ) et ( )
6n?

P e T

C3/27(2n* —2n* —n? +n) 12n(n—1)
=lim— +5n+ ——
n—=c 1 6n?
. 3 ((54n®* — 81n® + 27n) + (30n®) + (72n°* — 72n%)
L 6n?
3 [156n® —153n +27n
=lim—
n—=c 1 6n2
~ {468n® — 459n* + 81n
= lim
n—co 6n3
y (468) (459) . (81 )
=lim(— | —(— —
n—=w \ 6 6n 6n2
=78

8. Question

Evaluate each of the following integrals as the limit of sums:

j[(xz —SX-)dX

Answer

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=3/n



n—1

fisom- @S ((+2)

r=0
n—1 2
. 2 2r 2r
= lim (—) Z((l + —) +5 (1 +—)
n—a \1l n n
r=0
107
=lim( )Z[l —+— 5+—)
n—wo n
i (3)3 1+ 2+ 5422
e 1+ n2 n )

2 4n—1(n)2n—1 nn—1
=lim—( ( )(n)( )+6n+7( ))
n—c N 6n?

2 4n>—-n)(2n—1 nn—1
=lim—( ( ) )+6n+¥)
n—co 1 6n? 1

2 4(2n*—2n* —n? +n) n(n —1)
=lim—( +6n+—"7-)
n—e N 6n?

2 (8n® —12n® +4n) + (42n°* — 42n?) + (36n° ))

=lim—
n—co 1 ( 6n?

¥ 2 86n® —54n° + 4n
=lim—
n—co n( 6n?

172n® — 108n% + 8n

= 1.
n~1£1( 6n3

y (172) (108) +( 8 )
m\ e 6n 6n2
=86/3

9. Question

Evaluate each of the following integrals as the limit of sums:
3
- .
J(lx' —SX)dX
a .

Answer

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

. 2 - 2r
J (20* +5)dr = Im(5) > f((l +—))
J n—eo N &t n

n—1 2
2 2r 2r
= lim (—)Z(Z(lJr—) + 5(1+—)

n—e \1 n n

r=0
10r
=lim( )Z[Z —+— 5+T)

~ lm )Z(? S 18?)

2 8n—1L(n)2n—1 Inin—1
=lim—( ( )(n)( )+7n+7( ))
n—c N 6n?

2 8(n>—n)(2n—1 Inn—1
=lim—( ( ) )+7n+¥)
n—co 1 6n? 1

2 8(2n*—2n* —n? +n) 9n(n — 1)
=lim—( +m+—
n—e N 6n?

2 (16n® — 24n + 8n) + (54n® — 54n?) + (42n?)
=lim—( )
n—co 10 6n2

¥ 2 112n* —78n* + 8n
= l1lm—
n-sco n( 6n2

224n® — 156n% + 8n

= 1'
n~1£1( 6n3
y (224) (156) . ( 8 )
e 3 6n 6n2
=112/3

10. Question

Evaluate each of the following integrals as the limit of sums:

2
Jx3 dx
0

Answer

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

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

here h=2/n



n—1

ar=1m (2) 7(T)

r=0

S —

n—1 3

(2 2r
= Jim (5) Z (?)

r=

n—1

(3
= ( n3

r=0

2 8(n—1)?*(n)?
=lim—(————)
n—e 1 4n3

2 8(n*=2n+1)(n%)
=lim—( )
n—oeo 1 4n3

2 8(n*—2n®+n?)
=lim—(
n—wm N 4n3

16n* — 32n° + 1602

—_ 1'
nJcL“‘: ins
y (16) (32) N ( 16 )
e 4n 4n?
=4

11. Question

Evaluate each of the following integrals as the limit of sums:

(.xz —-3x + 2)dx

D e

Answer

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

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

here h=3/n
4 =
- 2 2r
J (x* —3x + 2)dx = lim (E)Z f ((2+ ;))
2 T
n—1 2

2 2r 2r
= lim (—) E ((2+—) - 3(2+—) +2)
noe\n/ &d n n

=



n—1

(2 4r?  8r 61
= lim (—)Z — +t—+4-6-——+2)
n n n

n—co \J1
r=0

2 4n—1(n)2n—1 nn—1
2O ®En ) n@-1),
n—c N 6n? n

2 4n>—-n)(2n—-1) n(n-—1
=lim—( ( ) )+ ( ))
n—co 1 6n? n

2 42n*-2n —n*+n) n(n-1)
=lim—( + )
n—ce N 6n? n

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

. 2 14n* —18n° + 4n
= lim—
n—co n( 6n?

28n% — 36n% + 8n

=1l

n—»lczom: 6n?
(%) - (5) + (52)
Sen e 6n 6n2

=14/3

12. Question

Evaluate each of the following integrals as the limit of sums:

2

‘(xj —x.)dx
a .
Answer

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

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

here h=2/n

2 n—1

J_ (x2 + x)dx = lim (Z)Z f(ZT)
2 4 Yy — - =

. X e U4t AN

- O )

n—1
(2 4r?  2r
= lim (—) —+—)

n—oo \Nl n2 n
r=0



_lin 2 (4(?1— 1(n)(2n—1) n(n— 1))

n—rDD n 6n? n

lim 2 4(n*—n)(2n— 1) n(n—1)
il n( 6n? n )

2 42n*-2n*—n*+n) nn-1)
=lim—{( + )
n—ce 1 6n? n

2 (8n* —12n* +4n) + (6n* — 6n? ))

=lim—
n—=wm N ( 6n?

. 2 14n* —18n° + 4n
= lim—
n—co n( 6n?

28n® — 36n° + 8n

=1l

n~1£1( 6n3
(%) - (51) + (52)
e\ 6n 6n2

=14/3

13. Question
Evaluate each of the following integrals as the limit of sums:

3

J(sz +3x+5)dx
. )
Answer

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
. 3 3r
J (2x*+3x+ 5)dx = lim | — Z fl—
n—c \1 n
fi] r=0

O3l @)

I ( )Z 1872 +9T+5
= [:n? )

3 18n—1)(n)Z2Zn—1 Inn—1
O Y®eEn -y -y
n—c N 6n? n




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

+ 5n)

3 18(2nPf-2n*—n*+n) 9In(n-—-1)
=lim—{( +
n—ce 1 6n? Zn

+ 5n)

3 (36n*—54n* +18n) + (27n® — 27n%) + 3003
=lim—{( )
n—wm N 6n?

. 3 93n* —81n° + 18n
Pl n( 6n2

279n% — 243n% + 54n

—_ 1'
n—»lczom: 6n3
y (279) (243) . (54 )
e 3 6n 6n2
=93/2

14. Question
Evaluate each of the following integrals as the limit of sums:

1

J.|3x —1|dx
0
Answer

Since it is modulus function so we need to break the function and then solve it
1
3 1
f(x)= J-(l —3x)dx+ J-(Bx —1)dx
o 1
3

it is continuous in [0,1]

1
E

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

g(x) = J-(l —3x)dx

here h=1/3n
1
§_ 1 n—1
J (1—-3x)dx = lim (3—)2 f(r/3n)
) n—oo 31 ~
n—1

- 1m () (1-3(5))

r=0



I (1
~ it \3n

)

6n

1 6n% —3n% +3n

=lim—

n—co 3N

=lim—

n—co 3N

¥ 3n?
= [1m
n—=co 9

o1
=lim—=—+

n—om 3

=1/3

h(x) = J-(Bx —1)dx

3
here h=2/

1

J (3x — 1)dx = lim

n—owo

3

n—1
= I (Z)ZE 3(
~ e \3n (
r=0

= lim (i) (L_ L)

n

n—oo

y 2
=lim—.
n—c 3N

y 2
=lim—.
n—c 3N

. 2n?
= lim
n—co 3

L2
P

=2/3

n

n

+3n
n2

(&)

3n

nZ—n
n
nZ—n
n
—2n
n2

(5

f(x)=g(x)+h(x)

=(1/3)+(2
=3/3

/3)

1 3n% +3n

n

(

)

)

B 3(n—1) (n))

]

1+2?') 1
3 3n )

1

3

)+

2r
n

)



=1
15. Question

Evaluate each of the following integrals as the limit of sums:

e*dx

(=]

Answer

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

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

here h=2/n

2

[ B3 r(Z)

0

n—1

2 2r
= lim (—) E en
n—co \J1

r=0

2
= lim( ) (e®+e+e?h .. te™

n—ox A\J1
sumofe® +el + e+ .. ... +e™

Which is g.p with common ratio el/n

Bh (1_911.’:]
1—eh

Whose sum is —

@ (e

_nll.gl 1—eh )
" (2) ef(1—e™)
S\ ( 1—ehh )
h
y 1—eh
o h
| (2) el(1—e™)
S \n/ —h
As h=2/n
2
2y e@(1— e™ /M
e
iy -2/n
=e2-1

16. Question

Evaluate each of the following integrals as the limit of sums:
3&

Je_xdx

1



Answer

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

J- (e ™)dx = AI_I"I;.D (%)Z_:f (1 + (2?—:))

1

n—1

2 2r
= lim (—) Z e+ )
n—co \J1

r=0

n—1

2 _ar
= lim (—)Z e le n
n—wo \11

r=0

Common ratiois p = —2/n

sum=e e’ +elt+ et ... t+e™)
2e1

=lim( )[e°+eh+ezh+ S - Lo

n—sco n

sumof =e®+elt +e?h 4. . +e™

Which is g.p. with common ratio el/n

Whose sum is=M
l—eh

| 2e7t\ ef(1—e™)

= lim

n—co n ( 1—eh )

| 2e7t\ e(1—e™)

el (l—eh.h
h

I L’ 1

hlEtlm R

. 2e7t\ elf(1—e™)

e\ Th ( —h

As h=-2/n
2

2e”1\ el (1 -2/

= lim (

n—w \ N 2/n

(1—e?

N €

(e’ —1)

z?

17. Question

Evaluate each of the following integrals as the limit of sums:



b
Jcos xdx

a
Answer

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

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

here h=(b-a)/n

b n—1

" . (b—a

J (cosx)dx = Ezc}o (T)Zaf(a+?h)
b—a -

— 111_1.1; (T)Zacos(aJr?'h)

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

Putting h=(b-a)/n

. fn(b—a n—1)(b—a

1 (b _ a:) sin (%) cos(a+ (g%)
= lim

n—aoo \ h—a

b—a =~ 2n
2n

As we know
" (sinh)_l
i) -
_ lim 23 ((b—a)) +(1 1)1)
= lim 2 sin 5 cos(a 2~ o (b—a)
o (b—a) (b+a)
= 2sin 2 COS 5

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

Objective Questions

1. Question

Mark (v) against the correct answer in the following:

4

JX-J; dx =2
1

A.12.8
B.12.4
C.7

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

. (nh
sm(TJcos(a+

(n—1ih

)

sin(;]



D. none of these
Answer

4
y=J, xWxdx

4

a2
= J-xﬁdx

N
13
S+1
2 1
2(45 E)
= 5 2 2
2 32—-1
= 5( )
62
5
=12.4

2. Question

Mark (V) against the correct answer in the following:

=

6(%+1) i
2 (3 3
= m(lt’;z— 42)
2
= 5 (64-8)
56
)

3. Question

Mark (V) against the correct answer in the following:



L dx

I &=
A 2(+E-5)

Q9

5. (V5 =)
C. E\;E

D. none of these

Answer
1 dx
y= “[0 V5x+3

1 A1
(5x+3)z

5(_71+1) i

1 1
(85 - 35)

(V8 -+3)

4. Question

Mark (V) against the correct answer in the following:

Lo
0 dx=2
=)

o | A

w
wil A

D. none of these

Answer

1
y=J,—

1+x2

= (tan™'x)}

=tan"'1—tant0

L
4

T

4

5. Question



Mark (V) against the correct answer in the following:

- dx o
0 4—X2
Al
11
B. sin~! =
2
c. ™
4

D. none of these

Answer

_ -[2 dx
T JoasE

dx . _1X
Use formula [ —= = sin™*-
) a

y = (sin‘lg)

= sin™*1— sin™t0

2

0

T

2

6. Question

Mark (V) against the correct answer in the following:

8 .
Jx l+x dx =2
B

A.

alo «l|G

w| &

p. 2
1
Answer
y = fésxfl + x2dx
Let, x2 =t

Differentiating both side with respect to t

2 dx _ 1
T

dx = —dt
= _ —
Xax



19
3

7. Question

Mark (v) against the correct answer in the following:

L3
—dx =7
!

(1)

o | A

A

o | A

T

16
Answer
Let, x* =t

Differentiating both side with respect to t

4){3%:1
dt
=:-x3dx=1dt
4
Atx=0,t=0
Atx=1,t=1

1J‘ Lo
Y= 1+e
0

1
=3 (tan~1t)3



1
=3 (tan™*1 —tan™'0)

s
16

8. Question

Mark (V) against the correct answer in the following:

.\

log x

Jl =7

s

C. l(_e3 _ 1')

D. none of these
Answer
Let, logx =t

Differentiating both side with respect to t

1dx
xdt
1
= —dx=dt
X
Atx=1,t=0
Atx=e,t=1

9. Question
Mark (v) against the correct answer in the following:

J cot xdx =7
.-/ﬁ

A.log 2
B.2log 2



D. none of these

Answer

y = (lll(sinx))E

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

In1-1 L
=Inl—-In—
V2

l12
=5n

10. Question

Mark (v) against the correct answer in the following:
:/‘:-],. 3

J tan" xdx =7

0

Al1-T
4
B. 1—E
4
T
C.ll1——
2
D. 1_EJ
2
Answer

y= J#(sec’x—1)dx

I
(tanx —x)7

(tang — 9 — (tan0 — 0)

1 T
T4

11. Question

Mark (v) against the correct answer in the following:
J cos” xdx = ?

0

A

o | A



T
7 . sint (0 N sin 0)
2 4 2 4
bl
4

12. Question
Mark (v) against the correct answer in the following:

J cosec X dx =7

C.-log?2
D. none of these

Answer

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

—ll 3
_Eog

13. Question

Mark (v) against the correct answer in the following:

7

-

3
Jcos xdx =2



0
Lo | 1D

D. none of these

Answer

T
y = JZcosx(1— sin’x)dx
Let, sinx =t
Differentiating both side with respect to t

C d 1
osxdt =

= cosxdx=dt

Atx=0,t=0
Atx=>t=1
2
1
y= J-l—tg dt
4]

14. Question
Mark (V) against the correct answer in the following:
%

J ——dx =7
" cos” X

A (e-1)

B.(e+ 1)

Answer

i
y= [Fet ™ secxdx
Let,tanx =t

Differentiating both side with respect to t

, dx L
seccx —=
d



= sec’xdx =dt

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

15. Question

Mark (v) against the correct answer in the following:

r cos X dx =9

) (1+sin’x)

A.

o | A

A

C.n

D. none of these

Answer

Let, sinx =t

Differentiating both side with respect to t

C o 1
os;tdt—

= cosxdx =dt
Atx=0,t=0

Atx=§,t=1

1
[ a
Y= Ji+e
1]

= (tan™'t)}

= tan'l1 - tan'10
=n/4

16. Question

Mark (v) against the correct answer in the following:



@

| =

0
2| o

D. none of these

Answer

Let, 1/x =t

Differentiating both side with respect to t
“dx

x? dt

1
= —2dl'=—d1f
X
Atx=1/m,t=mn

Atx =2/n, t=mn/2

yv= | sint dt

A— i

T

= (—cos t)z
=1
17. Question

Mark (V) against the correct answer in the following:

dx

'!(l—sinx) o

A.

1| =

B.1
C.2
D.0O

Answer

T 1 1—si
y= J- % smxdl_

0 1+sinx 1-sinx

T

1—sinx
= 72:11
cos?x
4]



J-r .
1 Sinx
= 2 _—zdl
cos?x cosix
4]
T T

5 sinx
= | secxdx — dx
COSZX
1]

1]

Let, cosx =t

Differentiating both side with respect to t

. dx L
—sinx— =
dt
= sinxdx = —dt
Atx=0,t=1

Atx=mt=-1
-1
3 TT 1
v = (tanx)g+ I_Edt
1

-1
r_l
= (tanm —tan0) + (_—1)
1

=2
18. Question

Mark (V) against the correct answer in the following:

" 3
J (,Hsin X €OS x) dx =7

0

A.

Sleo G ©lw

o
| L

Answer

R z
y = [2sinzxcos®xdx

T

2z
.3 .
y= | sinZx cos x (1 — sin®*x)dx
0

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

C = 1
GSldt_



=C0s X dx=dt
Atx=0,t=0

Atx=mn/2,t=1

1
3 7
y=ff§—t§dt
0

5 9
tz  tz
“\5
Z 2/,
2 2
5 9
8
"~ 45

19. Question
Mark (v) against the correct answer in the following:

1 X
J.LEdX:‘?
o(1+x)

E-1J
2

B.(e-1)

C.e(e-1)
D. none of these
Answer

_orlef+1-1)
y_ .[0 (l+x]z

1
1 1
- J-e- (1+x_ (1+x)2)dx
Use formula [eX(f(x) + f'(x))dx = e* f(x)

If f(x) = —

1

then f'(x) = — e
e¥ 3!
- (1+x)0
=
y=5-1

20. Question

Mark (v) against the correct answer in the following:

/J::ex[ l_Sillidx:?
l+cosx



D. [ e% — IJ
Answer

™ .
- 1+sinx
y=Jze* (—x) dx

2coss=
2
n
2 .
. 1 sinx
-/ 2c052§+2c052§ ax
] 2 2

T
F . X X
1 Zsmicosi
J- * 2x+ X dx
5 2cos 5 2cos 5

m
7
f‘(l 2X+t X)d
= et |\ —-8fec™— aln— X

2 2 2
4]

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

If f(x) = tallg then f'(x) = ;SECQE

T
= (extanxf
z 0
o 2
= 2 0
=eZtan= — e"tan—
2 2
m

21. Question

Mark (V) against the correct answer in the following:

.‘./ﬁ

J 1+sin 2xdx =2
0

A.0
B.1

C.2

D.VIE

Answer

T
y= _[04 VsinZx+ cosZx+ 2 sinx cosx dx



I
4
= J- sinx + cosxdx
4]

m
= (—cosx+ sinx)?

(-5 +7) - (140
T\ V2 V2

y=1

22. Question

Mark (v) against the correct answer in the following:
J 1+cos2x dx =7

0

A.

w
41 o | o
LY [ ]

)

Answer

T
y= foz V2cos?xdx

V2 cosx dx

ot.___‘ml:]

m
= 2(sinx)2

=v?2
23. Question

Mark (V) against the correct answer in the following:

1
S(1-x
J( )dx:‘?
Ij(1—)-;)
A. ~log 2
2
B.(2log2 + 1)
C.(2log2-1)
1 )
D.| —log 2—1J
2
Answer

11-x—1+1
/s dx
1+x




1

[2 -1d
= —1dx

1+x

4]
= (2In(1+x)—x)}
=2In2-1
24. Question

Mark (V) against the correct answer in the following:

Jsin"xdz-;:‘?
0

A.

w | A

O
tola A

-]

D. =
3

Answer

™
— 1—cos2x
y= [z dx

0 2

L
2

(x sian)
S \2 4 J,

25. Question

Mark (V) against the correct answer in the following:

7%

J cosxcos2x dx =2
0

A.

-

A

12

(22| —



Answer

T
y = [gcosx(1— 2sin’x)dx
I
&
— _ a2
= J-cosx 2 cosx sin®xdx
0

T

= (sinx)§ — 2 | cosxsin’xdx

S ——ia

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

C dx 1
n:)sdeE =

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

1
2
s
y = sing —sin0—2 J-tz dt
0

1

1 (t3)5
= ——2 —
2 3/,

26. Question
Mark (V) against the correct answer in the following:

J sin x sin 2xdx =2
0

A.

PV

o | h

=
Lh|

Answer

T
y = foz sinx (2 sinxcosx) dx



n
2

= ZJ-sinzxcosxdx
0

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

C d 1
osxdt =

= cosxdx=dt

Atx=0,t=0

Atx=m/2,t=1
1

y=2J-t2dt

0

Il
B

3 1]
2
3
27. Question

Mark (V) against the correct answer in the following:

J{ sin 2x cos3x )dx =2
0

A.

rJ‘ll-l—“
r_hl_{_\‘

A

-

§

)
|
f_,l | E

Answer

Mo i 3
V= fo (2sinx cosx)(4cos*x — 3 cosx) dx
Let, cos x =t

Differentiating both side with respect to t

o dx L
—sinx— =
dt

= sinxdx = —dt
Atx=0,t=1

Atx=mt=-1



y=-—f8ﬁ—6ﬁdt
1

28. Question

Mark (v) against the correct answer in the following:

=%
i

A[l—EJ
4
B.tanle

_ o
C. tanle+ =

_ T
D. tanle—=
1

Answer

1 ¥
y=J =dx
LeteX =t

Differentiating both side with respect to t

xdx_l
i

= e*dx = dt
Atx=0,t=1

Atx=1,t=e

e

[
Y= 1+

1
= (tan™11)§
=tan'le - tan’11
= tan'le - /4
29. Question

Mark (V) against the correct answer in the following:



A. (3-2log 2)
B. (3 + 2log?2)
C.(6-2log4)
D. (6 + 2 log 4)
Answer

Let, x = t2

Differentiating both side with respect to t

L

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

3
_J‘ 2t i
Y= ) 1+t
1]

3
t+1-1
2| ———dt
1+t
0

3

ZJ-ZL ! dt
1+t
i

=2(t—In(1+1))3

y=2[(3-In4)-(0-1In1)]

=6-2log4

30. Question

Mark (V) against the correct answer in the following:
/J::x cosxdx =?

0

AT
2
™

B, __1]
2
™

C. __1]
2

D. none of these

Answer



Use integration by parts

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

m
a1

2
Z d
y= XJ; cosxdx — !Ex(fcosxdx)dx

o
2

= (xsinx)] — J-sinxdx
0

T n
= — — [— 2
= (—cosx),

2
—+(0-1)
I 1

2

31. Question

Mark (v) against the correct answer in the following:

—

!lxx)

A.

o b

w
w A

T
33
D. none of these

Answer

We have to convert denominator into perfect square

Iy, 1 1
1+ x +x2 =x*+2 (—)+———+1
X+ X X (x) 5)tT17 3

1 _1 X
dx = ~tan™1-
a a

1
Use formula [
xZ+4+a%



32. Question
Mark (v) against the correct answer in the following:

1
J. 1_—de:‘?
+x

[a—

0

>
2| A

w
-,
(SR

4
(gn

D. none of these

to | A

Answer
Let, x = sint

Differentiating both side with respect to t

dx

— =cost = dx =cost dt
dt

Atx=0,t=0

Atx=1,t=mn/2
m
z
1 — sint
J- ——costdt
1+ sint
1]
m
z
1 —sint 1 - sint
= — X —costdt
1+sint 1-—sint
1]

m
2
1 — sint
—costdt
4]

m
z

= J- 1 —sintdt
1]



™

= (t+cos t)f

=(g+0)—(0+1)

AL
2

33. Question

Mark (V) against the correct answer in the following:
il
g

A.(log2 + 1)

1-x)
dx =7
1+x)

B. (log 2 -1)
C.(2log2-1)
D.(2log2 + 1)

Answer

11-x+1-1
= dx
0 1+x

1
[
) 1+x X
]
= (2In(1+x)—x)}
=2log2-1

34. Question

Mark (V) against the correct answer in the following:

- la—x

J ‘ dx =2
S da+X

A. am

B am

2

C.2am

D. none of these

Answer

Let, x =asint

Differentiating both side with respect to t

dx
a= acost=dx =acost dt

Atx =-a,t=-1m/2

Atx=a,t=mn/2



a—asint
acostdt

=
|

a-+asint

1—sint 1-—sint

X costdt
1+sint 1-—sint

1 —sint
costdt

Il
%)

Il
%]
| | |
g AT wETTS e el

1 —sintdt

Il
o

|
ra| 2

m

= a(t+cost)Z,
Bl

=a[(g+ 0)—g+0)

35. Question

Mark (V) against the correct answer in the following:

ﬁ

J 2-x"dx =2
0

A. Tt

B. 2n

C.

o | A

D. none of these

Answer

2
Use formula [ a2 —x2dx = g\faz—— X2+ %Sin—lf
a

y= j? J[\E)z—)@dx
-

X —— 2 X
>V2 — x2 +Esin‘1—)

36. Question

Mark (V) against the correct answer in the following:



C.2

D.0

Answer

We know that
x| = -xin[-2,0)

x| = xin [0, 2]
0 2
y= J-|x|dx+f|x|dx
-2 0
4] 2
= J-—xdx+ J-xdx
-2 0

2 2
= (-50%+G%
y=0-(2)+2-0
=4
37. Question
Mark (V) against the correct answer in the following:

1
[J2x —1fdx =2

D.0

Answer

We know that

[2x - 1| = -(2x - 1) in [0, 1/2)
[2x - 1] = (2x - 1) in [1/2, 1]

1
2 1

y= J-|2x— 1|dx+J-|2x— 1| dx
0 1

z



1
—(2x—1)dx + J-Zx—ldx

Il
O — e

1
2

1
= —(x*-x2+(x*-x1
el

Yoo+ [a-n-(2-Y)]

=3

38. Question
Mark (v) against the correct answer in the following:

1
[l2x +1fdx =2

’l

A.

| Lh

-1

|

C.

b |

D.0

Answer

We know that

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

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

1

z 1
y = J- [2x+ 1] dx + J-|2x+ 1] dx
-2 1

2
.
2 1

= J-—(2x+l)dx+ J-2x+ldx

-2

2

1
= —(x*+x)_ 2+ x+ %N
2

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

9
y=3

39. Question

Mark (v) against the correct answer in the following:



D. none of these
Answer

We know that
x| = -xin[-2,0)
[x] = xin [0, 1]

0 1
_ (I J’IXI
y= | —dx+ | —dx
X J X

-2

1] 1
= J-—ldx+J-ldx
-2 1]

= (%% + (%)}

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

=-1

40. Question

Mark (V) against the correct answer in the following:

}x|x|dX:?

-3
A0

B. 2a

2a°

3

D. none of these

Answer

We know that

x| = -xin[-a, 0) wherea > 0

|X| = xin [0, al wherea >0

4] a

y = J-x|x|dx+fx|x|dx

—a 0



0 a

= J-x(—x) dx+J-x(x) dx

—a ]
] a

= — J-xzdx+J-x2dx
—-a li]

--(5).+(5),

41. Question

Mark (v) against the correct answer in the following:

Iﬂcos x|dx =?
0

A 2

w
1| W

C.1
D.0
Answer

Find the equivalent expression to |cos x| at O<x< 11
mogxgg
=C0S X

mE{X£H

2
=-CO0Ss X

m

g1

2
T
= J-cosxder J- —cosxdx
1]

L . T
= SIIIE —8in0 — cosm + COSE

=1-0-(-1) +0=2
42. Question

Mark (v) against the correct answer in the following:

p

sin x|dx =?
0

A2

B.4



C.1
D. none of these
Answer

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

No<x<mn

[sin x| = sin x

INnmT<x<2n

[sin x| = -sin x

= f: sinxdx + fﬂz“ —sinxdx =-cos 1-(-cos 0)+cos 2mn-cos 1
=-(-1)+1+1-(-1)

=242

=4

43. Question

Mark (v) against the correct answer in the following:

]
a

sin X

: dx =2
- (sin X +cos x)

A. Tt

w
2| A

O
o

pD. *

4
Answer

We know that,
200 = [Pia—x) = 1..(let)
- Here,a =1

2

sinx

f(x)

- (sinx+ cosx)
T
+fa-x) =f(5-x)

(T
5 (i — X) COSX
(T T - -
sin (E_ x) + cos(z7— X) COSX + SINx

.ol = J; ") + fo Ha—x)

m
J’E sinx + cosx
1]

cosx+ sinx



T

?.I:E

i

. I=ﬁ
T
T3

44. Question

Mark (v) against the correct answer in the following:

A
J- | A/COS X dx —?
n (\/cosx —\/sinx)

o | A

w
A

C.n
D.O
Answer

We know that,

« [JHx) = [ fla—x) =1...(let)

~. Here,
s
a=—;
2
fx) Vsinx
X)=———
\/COSX+ /sinx

- fa—x) = f(g—x)

(T
Sm (E_ X) yeosx

fgi f
Jcos(%—x)+\’sin[%—x) VSINX + ycosx

» 2l = J:ﬂ(xH J:f(a—X)

m

Z+/sinx + ﬁcosxd
= ———dx

0 VCOSX+ v/sinx

2
=J- 1dx
1]

2 =2
)



1
[=—

2.2

4
45. Question

Mark (V) against the correct answer in the following:

sin®x

]
-

dx =2

g [_51'1114 X +cos’ x}

A.

A

w
2| A

C.

=

D.0

Answer

We know that,

s [PH00 = [Pfa—x) = 1..(let)

- Here,

a=—:
2
sin* x

f(x)

- sin*x + cos*x
T
- f(a—x) = f(i— x)

(T
sin* (i — x) cosx

. (T T = eind 4

a a
m:f f(x)+f f(a—x)
1] 4]
m
J’E sin*x + cos*x
T Tk
o Sin*x+ cos*x

m

2
=J- 1dx
4]

T

. ?.I:E

s

[=ﬁ
T
T4

46. Question

Mark (V) against the correct answer in the following:



A 1
/:: COSAX

—dx="?

D. none of these

Answer

We know that,

f,: f(x) = foa fla—x)=1...(let)

- Here,

COS4X
f(x) = 1 T
sinax + cosax

+ fa-x) = (5~ x)

im
COS“(E_X) m 1m 1 1 1
71(5— x) coscb(i—x) =sin4xsinsa X+ cos4 X
sins

. 2] = J:f(x) + J:ﬂ:a —X)

m 1 1
Z5ingx + cosEx

= — &
1]

sinax + cosax

m

2
=J- 1dx
4]

m

" 2[=£

T

“1=53
s
=7

47. Question

Mark (v) against the correct answer in the following:

e -
sl X dx =9

) (sin® x +cos” x|

>
o | A



S

C.
D.0
Answer

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

- Here,
bl

a=—,
2

sin"x
f(x) =———
COS"X + sin® x

- fa—x) = f(g—g)

cos™x
cos™x + sin™ X

™

2z
21=J- 1dx
]

T
e 2[ =

2
T
[=—

2.2

48. Question

Mark (V) against the correct answer in the following:

/J{ Jeot x dx =0
0 \/cot X —\/tan X

w
[

T
1
D. none of these
Answer

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

- Here,



cotx

f(x) = J,_” -
yootx + y/tanx
f(a—x)—f(—— )
Vtanx
~ Jcotx + yianx
n
~ 2l = J-zldx
]
m
- 20=7
T
1=
T
1

49. Question

Mark (v) against the correct answer in the following:

_JA | F/tan X i =0
({/tan X —{/cot x)

A. 0

o | A

A

D.nt
Answer

We know that,
2 [T = [ fla—x) =1...(let)

{tanx

{cotx + {tanx
z(5inx
_ COSX
3| sinx + 2 [COSX
COSX sinx
3| sinx
*
4 COsX
- 2 2

sin3 X + cos3x

(¥sinx {/cosx)

2
sinz x
-z z
sinzx + cos3x

- Here,



sinzx
f(x)=————5
Sin3x + cos3x

- fla—x) = f(g—g)

2

COS3X
="z 2z
sinzx + cos3x
il
i
e 2[ = J- ldx
1]
)
- =3
[ T
S22
T
4

50. Question

Mark (v) against the correct answer in the following:

2

-

J — dx=7?
- (1+tan x)
A.0
B. Tt
2
m
C. "
D.nt
Answer
1 1
1+tanx sinx
1+ Cosx
1

(cosx +sinx) os%

COSX

cosx+ sinx

T
i - COSX
So our integral becomes,fozmdx

We know that,
s [2H00 = [Pia—x) = 1..(let)

~ Here,



sinx
~ (sinx+ cosx)

f(x)

+ fa—x) = (5 x)

in(3 —x)
~ sin(5 —x
(T T
sin (E - x) + cos (E_ x)
COSX
 cosx + sinx

m:f f(x)+f f(a—x)
1] 4]
cosx+ sinx

m
J’E sinx + cosx
1]

T

)
=J- 1dx
1]

T

s 2[:5

i

Y
T
=2

51. Question

Mark (V) against the correct answer in the following:

=

Q)
2| A

D.
Answer

So our integral becomes

1 1
Yeotx+1 cosxX
sinx
vsinx

VC0sX + vsinx

- Here,



A
+ fa-x) = (5~ x)
sin (3 - %)
JeosG-5)+ fn(G—)
Vcosx

vsinx ++/cosx

.2l J; "0 + fo fa—x)

m
2 v/sinx + v cosx

= ———dx
0 VCOSX+ v/sinx

T

)
=J- 1dx
1]

T

" ?.I:E

i

“1=22
T
=3

52. Question
Mark (V) against the correct answer in the following:
A 1

[ = dx=?
J [l—tanax} *

© A

o | A

D. none of these
Answer

1 cos®x

1+tan®x sin3x+ cos3x

- Here,



cos®x

f(x)

We know that,

sin®x + cos3x

w [JHx) = [ fla—x) =1...(let)

f ) sin® x
a—y%=——
sin®x+ cos3x

T

z
?.I=J- 1dx
0

53. Question

Mark (v) against the correct answer in the following:

P

3
J‘ seC X

: —_dx =2
) (sec” x+cosec’x)

>
2| A

w
o

A

D.nt
Answer

so our integral becomes,

_ 1
sec’x _ OS5 X
sec5x + cosecSx 1 1
cos®x  sin®x
sin® x

sin®x + cos5x

1-[ . 5
Herea=—-and f{x) = —=* _
2 [: ) sin® x+cos x

cos’x
f(a — X) S —
sin®x + cos5x

We know that,

w [JHx) = [ fla—x) =1..(let)

m

z
2[==J- 1dx
0



- 2=
s

1=

T

T2

54. Question

Mark (V) against the correct answer in the following:

=a

w
2| A

C.0
D.1
Answer

So our integral becomes,

COSX
yootx sinx
1++/cotx COSX

sinx
\CosX

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

so, we know that,

- Here,
T
a=—;
2
f( ) Vsinx
A—X)=————
A/ COSX ++/sinX
\/COSX
-n f‘(x) =

Veinx + +/cosx

. 2] = J:f(x) + J:ﬂ:a —X)

T

Zy/sinx + \,*cosxd
= — (X

0 COSX+ +/sinx

m

2
=J- 1dx
4]



55. Question

Mark (V) against the correct answer in the following:

P

J- tan x =9
D(l—mnx}
A.0
B.1
c. ™
4
D.
Answer

So our integral becomes,

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

We know that,
f,; f(x) = foa fla—x)=1...(let)
-~ Here,
L
2

sinx

f(x)

- (sinx+ cosx)

+ fa-x) = (5~ x)

sin (g — x)
=T, (m T
sin (i — x) + cos (i_ x)
COSX
- CcosX + sinx

. 2] = J:f(x) + J:ﬂ:a —X)

T
J’E sinx + cosx
g COSX+ sinx



T

?.I:E

i

. I=ﬁ
T
T3

56. Question

Mark (v) against the correct answer in the following:

e
Jx sinxdx =2

A. 21

B.

C.0

D. none of these
Answer

If f is an odd function,
a

J- f(x)dx=0
—-a

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

we will see f(-x)=(-x)4sin(-x)
=- x%sinx

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

J- x*sinxdx =0
-

57. Question

Mark (V) against the correct answer in the following:

13
JX cos” xdx =?

C.2nm
D.O
Answer

If f is an odd function,



J-_af(x)dx =0

as, [*f(x)dx = — [ f(x)dx
here f(x)=x3 cos3 x

we will see f(-x)= (-x)3 cos3(-x)
=-x3 cos 3 x

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

J- x3cos®x =0
-

58. Question

Mark (v) against the correct answer in the following:

-

J sin“xdx =2

D.O
Answer

If f is an odd function,
a

J- f(x)dx=10
—a

as, [*f(x)dx = — [_f(x)dx
f(x)=sin’x

f(-x)=sin>(-x)

=-sin°x

Therefore, f(x) is a odd function,
1-[ -

J- sinxdx=0
—T

59. Question

Mark (v) against the correct answer in the following:

B

_J.lXE(_l—xzi}dx =?
el
P

3



®
w|E

o O‘\'lr_)l

D.

Answer

J-__zxa (1—x%)dx = J-_z (x* — x%)dx

x*  x°
Z[T_E

60. Question

Mark (v) against the correct answer in the following:

2 .
J‘lc}g T gk =2
- a+x

A. 2a

B. a

C.0

D.1

Answer

If f is an odd function,
a

J- f(x)dx=10
—a

as, [*f(x)dx = — [_f(x)dx

f(x) = log(>—)

a+x

a—(—x)

f(—x) =log pp——

a+x

=10ga_x

da—X

=log 1y

Hence it is a odd function

fﬁ X o
LB

61. Question

Mark (V) against the correct answer in the following:



D. 125n
Answer

If f is an odd function,
a

J- f(x)dx=0
—a

as, [*f(x)dx = — [ f(x)dx

sin®1x and x123is an odd function,
so there integral is zero.
62. Question

Mark (V) against the correct answer in the following:

J‘tanxdx:‘?

Answer

f(x)=tan x

f(-x) =tan(-x)

=-tan X

hence the function is odd,

therefore, 1=0

63. Question

Mark (v) against the correct answer in the following:
14.

ch}g(x— xz—l)dx =

-1

A. logé

a—

B. log 2



2
D.0
Answer
By by parts,
J-log(x+\fm) =xlog(x+v’m)—f x m
(x+Vx2+1) (1 + ﬁm)

b 4
= Xlog(x + Vx2 + 1)1[ T Jog(x+ VxZ+ 1) Vx2+1
64. Question
Mark (V) against the correct answer in the following:

J cosxdx =7

A

A0

B. 2

C.-1

D. none of these
Answer

cosx is an even function so,

J-_: f(x)dx = ZJ-af(x)dx

m a1

z 2
. J- cosxdx = ZJ- co sxdx
_n 0

2
=2(1-0)
=2
65. Question

Mark (V) against the correct answer in the following:




Answer

Here,

f(x) C
X)=———
\."E‘F\.H—X
fla—x) = =

a—x)=
\."E'F\.H—X

We know that,

A ) =[fa-x)=1.

a\."E"‘ Ya— X
21=J- dx
0

\.&‘i‘ va— X

66. Question

..(let)

Mark (v) against the correct answer in the following:

| log(1+tanx)dx =2
0

AT
4
T
B. —log 2
4
T
C. —log2
8
D.0
Answer

let = [<log(1+ tanx)dx

We know that,

J-af(x) = J-af(a —x) =1

~ fla—x) =log(1+ tan(g —X))

(tang - tanx)

=log|1+——F—
1 +tangtanx
1 2
e 0 _—
gl +tanx

J-af(a —x) =1

=log(1+ 1(1 — tanx)

1+tanx



Ll
J-El 2 d
o Ogl+tanx X

T

= J-Jelogde— J-Je[l+ tanx)dx
0 0

I=J-410g2dx—l
0

. 2l=—log?2

o _Eog

1= 1log2
~l=g og

67. Question
Mark (V) against the correct answer in the following:

a

J‘f(x}dx:‘?

—a

D. none of these

Answer

J:af(x)dx
f fdx+ f fx)dx
J-af(—x)dx= J-_Of(x)dx

f f(—x)dx + J-af(x)dx

68. Question
Mark (v) against the correct answer in the following:
Let [x] denote the greatest integer less than or equal to x.

15
Then, J [x}dx =9
0

| =



w
1| W

C.2
D. 3
Answer
1.5
2 J- [x]dx
1]
1 15
=J- [x]dx+J- [x]dx
1] 1
1 1.5
=J- 0dx+J- 1.dx
4]
1
2
_ 1
2

69. Question
Mark (V) against the correct answer in the following:
Let [x] denote the greatest integer less than or equal to x.

1

=

Then, J [X}dx —9

-1

A -1

o

| =

D. 2

Answer
J-_l[x]dx= J-_O[x]der J-l[x]dx

=J- —1dx+J- 0dx
-1 1]

=-1-0+0
=-1
70. Question

Mark (v) against the correct answer in the following:

-

x"—3x—2|dx:‘?

—



| =

(22| —

o
(IR

Answer
2

J- |x? —3x + 2|dx
1

5 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
2

_xa+ 2
=|l—+—=—-2x
3 2

(1to2)

1

6
71. Question

Mark (V) against the correct answer in the following:

Vo

_J.l [sin x|dx =2

A. 0

B.1

C.2

D. none of these
Answer

-~ sin x=0

<o x=0,m,21....

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

2m
- J- —sinxdx = —cosx(mto 2m)
T

=2
72. Question

Mark (v) against the correct answer in the following:

1

/‘ﬁ sin' x 5
—1\-‘%’(1);: ;

0 (1-x7)7



w

)

’ 1 )
E——logﬁJ
4 2

D. none of these

Answer

put sin~ix =t
dx

Vi—x2

dt =

Xx=sin t

and sin'l 0=0
=t

Limit changes to,

Ll m

T tdt a 5
— .= | tsecctdt
g 1—sin?t o

T

4
= ttant —J- tan tdt
1]

™
= [ttant + log cost] (0 to z)
I E1(:-g2

4 2
73. Question

Mark (V) against the correct answer in the following:

1 e

J‘sin_l[ -2 _ de —9
0 1+x~

D. none of these

Answer



put x=tan y

dx=sec?ydy

m

J-J'Sill_l(sillzy) sec?ydy
0

I
= ZJ- ysec?ydy

4]

= 2[ytany — J-‘Ltanydy]
0
= 2[ytany + log cosy] (0 to E)
4
— ot~ Liog
= 2[; —log2]

L P
_E_ og
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