16. Definite Integrals

Exercise 16A
1. Question
Evaluate:

_l'f x*dx

Answer
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5

2. Question
Evaluate:

4
J; Vi

Answer

class24
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Evaluation:

[ o= [243]

3
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3. Question

Evaluate:
2_-s

L =%
Answer

x5
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Evaluation:
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4. Question

Evaluate:
a

j';ﬁxid};

Answer

512
7

Evaluation:
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7
5. Question

Evaluate:

—~1dx
-4

class24

Answer

—log4

Evaluation:

j - —[logx]

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

-~ [1eo(57)]

=-log 4
6. Question

Evaluate:
=

1 Jx
Answer

2

Evaluation:

[0

=[2v4-2]



=[4-2]
=7
7. Question

Evaluate:
Re
o T3
Answer

=

2

Evaluation:

5B

8. Question

Evaluate:

.

1 2
x3

Answer
5
Evaluation:

-y

=
= [3(8)';" - 3(1)%]
=[6-3]
=5
9. Question

Evaluate:
4

[3dx

2
Answer

6

Evaluation:

I:de = 3[x]

=3[4-2]
=6

class24



10. Question

Evaluate:

Evaluation:

:
dx
]o 1+x2 Bl

=[tan’! 1-tan’! 0]
=m/4

11. Question
Evaluate:

T dx
I

Answer

class24

12 =

Evaluation:

* dx
= =%
L 1+x2“[tan x]

=[tan! w-tan? 0]
=n/2
12. Question

Evaluate:

j- dx
0'\|'1—X2
Answer

b

2

Evaluation:

fl o = [sin™*x]
o M —x®

=[sin"! 1-sin"l 0]




m
8
13. Question
Evaluate:

T6

2
I sec™x dx
0

Answer

1
ﬁ

Evaluation:

m

fzseczx dx = [tanx]

= [tan (g) — tan 0]

l

14. Question
Evaluate:

w4
I cosec x dx

-4
Answer
¥
Evaluation:

m

= [—cot G) + cot (— g)]

= [-cot(3) - cot(3)]
=-2

15. Question
Evaluate:

w2
I cot? x dx

4

Answer

)

f_:[ cosec®xdx = [—cotx]

class24



Evaluation:

m™

3 3
L cot’xdx = | (cosec’x— 1)dx
3 3

f:(coseczx —1)dx = [—cotx—x]

4
= [—cote —g + cote) + %]

=[o—2+1]

-3
16. Question

Evaluate:

w4
I tan= xdx
i}

Answer

-3

Evaluation:

class24

b x
4+ 4
f tan’xdx = f (sec’x—
] ]

J'x(sec"’x— 1)dx = [tanx —x]
0
= [tan(3) - 3 ~ten(®) - o]

(-3

17. Question
Evaluate:

w2
jsinzxdx
0

Answer

T

4

Evaluation:

m n
z z1

fzsinzxdx = J-z—(l— cos2x)dx
] 0 2



2
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18. Question
Evaluate:

4
I cos® xdx
0

Answer

573)

Evaluation:

&l

71
j cos’xdx = f —(1+ cos2x)dx
0 0 2

1 [ . sin2
=21*" 2
T
1| 2 Siﬂ(j) sin0
24 2 2
_n+1
8 4

19. Question
Evaluate:

w3

Itanxdx
0

Answer
log 2

Evaluation:

T

f *tanxdx = log|secx|
0

= log Isec (g)l — In|cos0|
=log|2|-log|1|

=log2

20. Question

Evaluate:

class24



T4
I cosec x dx
el

log(«ﬁ—l)ﬂog(zh/g)

Evaluation:

m

4
L cosecxdx = —log|cosecx + cotx|

= —log |cosec (g) + cot (E)l + log[cosec(g) + cot(g)l
=-log|vV2+1|+log|2+V3|

21. Question

Evaluate:

w3
I cos” x dx
0

Answer

33

8

class24

Evaluation:
13

T

3 1138
j cosgxdx=—f (3cosx

4Jo

sin3x ]

m
1= 1 ;
— | (3cosx —cos3x)dx =— [3smx +
4], 4

sin0

- % [3sz‘n (g) il [Ssino e

MW
_1[3V3
4| 2
3V3

8
22. Question

Evaluate:

2
j sin” xdx
0

Answer

o | 12

Evaluation:



Lid

1z 1
—J (3sinx —sin3x)dx = —[—3cosx +
4), 4

3 -+

3r
1 n. cos(5)| 1
=2 —3"-‘09(5) + ——[—3cos0 -

7 —q
T4l 3

23. Question

Evaluate:

TLCOSX) dx

xS

Answer
(4342

Evaluation:
o
Z(1 — 3cosx)
—.._;—~dx =
®  sin?x e
4 4

v 4
== Lz(cosecz (x) — 3cosec(x)co
1

ral 5

24. Question

Evaluate:

T4
I 1+cos 2x dx
0

Answer
1

Evaluation:

[ viTeosz ax = [ *zcosmax
0 0

= V2[sinx]

=2 [sin G) - san]

el

=1

T
g i
fzsin"'x dx = — f2(3sinx — sin3x)dx
0 4 0

cOS3x
]

|

cos0

3

x)cot(x))d_p I a S S 2 4



25. Question
Evaluate:

T4
j_ 1—sin 2x dx
0

[CBSE 2004]

(-

Evaluation:

i g m
£l - 3 — -

I V1 —sin2x dx =] VSin?x + cos?x — 2sinxcosx dx
0 0

i3
E .
= f (cosx — sinx) dx
(4]
=[sin x + cos x]

= [cos- G) + sin G) — cos0 — sino]
1 1

-[+5+5-1]

=[v2-1]

26. Question

class24

Evaluate:

/4 e
_;[ . (1+sin x)
Answer
2
Evaluation:

bid 2 (X
e j = (2)
T L () 1)

8 +&lA

dx

Letu = (tan (;) 4 1)

2
dx =mdu

mw 1 4
7 dx a1
— =2 —du
-1+ sinx _mu?
3 i




27. Question
Evaluate:
rrj:l dx

o (1+cos 2x)

Answer

['-JI»—I

Evaluation:

T m
fi dx _Ii dx
o 1+cos2x ), 2cos2x

T

3 dx
o 2008%x

m
a1
= I = sectxdx
0 2
b g

21 1
— 2 e
L 5sec xdx 3 [tanx]

= % [tan (g) ~ tano)]

class24

(1]

1
Z
1
2
28. Question

Evaluate:

Evaluation:

J% dx _J% dx
% 1—cos2x %Zsin’-x

m T

7 dx ;L 2
L = cosec”xdx
Iy

2sin?x ;: 2

m
21 1
= Bade .=
f% 5 cosec xdx 5 [cotx]



= 1 cot(E) —cot0
2 4

(1]
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29. Question
Evaluate:

4
_[ sin 2x sin 3x dx
0

Answer

3
52

Evaluation:

mw T
r 12
f sin2xsin3xdx = 3 I (cosx — cos5x)dx
0 0

j (cosx — cos5x)dx
-t class24
% sin(> )—sm (—H)I

30. Question

I
MII—I
B
g
|

Evaluate:

e
I cosX cos2x dx
0

Answer

2
12

Evaluation:

J
1 rsin3x

~al 3

old

n
1 (2
cosxcos2xdx = 3 J 6(8083.1: + cosx)dx
0

+sinx]



1[1+1

21372
5
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31. Question

Evaluate:

n
jsin 2x cos 3x dx
0

Answer
__4
5

Evaluation:
m 1 T

j sin2xcos3xdx = EJ- (sin5x — sinx)dx
0 0

[—C0S5Xx
5

[ cos(5m)
5

—(—1) ] 17 1
T 1

+{.‘OSX]

+ cos(m)

DA = B =

(0) ]

Il

Il

B b=t DA = D e
$ a1
55

32. Question

Evaluate:

/2
RJ' ,'f1+sinx dx
0

Answer
2

Explanation:
% _ % 2% —W

j i1 +sm(x)dx=J chas( 2 )dx
0 0

_ ngin (Zx = 1:)
N 4

class24



=23 (0 - sin(-7)

22
Tz

=2
33. Question
Evaluate:

T2
j 1+cosxdx
0

Answer
2

Explanation:

Ii,/l + cos(x)dx = fiﬁcos(g)dx
0 0

= ngin G)

= (sin G) -0)

_a
V2

=2

class24

34. Question

Evaluate:
2(x4 +1)

=)

dx

Answer

2 . otan=12

—=+2tan "2

3

Explanation:

]2 (x*+1) dx_j'zx“+2—1dx

o L x2+1 e x%41
x*-1 . 2

=Lx2+1dx+J; Jr2+ldj'r

q*- D +1) E 2
_L x2+1 dx+L PR

2
— f (x%—1)dx + 2tan™x
0



3 2
X
=|l——x+ Ztan‘lx]
3 0

2
e + 2tan™12

35. Question

Evaluate:

2

J' dx
(x+1)(x+2)
Answer

(2log 3-3log 2)

Explanation:

r dx _J‘z{x+2)—(x+1))d

L G+Da+2) ), G+rDx+2) &
¢ 1 * 3

=J; (x+1)“"“f1 TR L

= [log(x + 1) — log(x+ 2)]3

=2log3-3log2
36. Question

Evaluate:

class24

Explanation:
Tl 28 £ 1
L x(x+2)d"r=f1 ﬂdx_fl x+2dx

log x —log(x + 2)

(log2+ log3)

37. Question
Evaluate:
4

dx
e

3

Answer



%(log 5—log 3)

Evaluation:

* dx * 1
Lx2—4=L(x—2](x+2)dx
» 3 * 1
=J;4(x—2)dx_J;4(x+2)dx

1. 1
& Zlog(x - Elog(x +2)

e ioan Dgen Nieees T
I e e

s

1
=z (logs —log3)
38. Question

Evaluate:

p dx

E!\/xz +2x+3

Answer

log [ 51:3\}‘;3 J

Evaluation:

class24

-

j dx B I dx
Vx2+2x +3 Joa+1D2+2
Substitute:

x+1

\/—2- =u
e d_x:ﬁdu

B V2du
T )V +2

=log(yu? +1+u)
x+1

Undo substitution: y = —
U=

- dx

o ———==log(JGF+1)2+2+x+1
L\!x2+4x+3 Py e
=log(JE+D?+2+4+1) —log(JOF D2 +2+0+1)

=1log(5+3v3) - log(1+3)



o (5+3\/§)
e €7

39. Question

Evaluate:

log(4+\(l_5)—log(3+-uf§)

Evaluation:

[ e
vx2+4x+3 J [J(x+2)2-1
Substitute:
x+2=u
sodx=du
_ du

vz —1

= log(yu? =1+ 1)

Undo substitution: ¢ = ¢

class24

2 dx
f o %

=log(J@Z+22—1+2+2) —log(J(I1+2)2 —1+1+2)
=log(4+v15)-log(3+v8)

40. Question

Evaluate:

j dx

0(1+x+2x2)

Answer

2 -1 5 -4 1
—«[ran 1 —tan "t -
™ F

Evaluation:

1

1 1 1
fe 2)::2+.tf-6-1dx=f‘J ' 7
22

Substitute 4x+1v7=u



7
& dx =gdu

Now solving:

1
f(—z+ l)du =tanlu
u

j’l 1 . ta_1(4r+1)
), a1 “haall g

=%tan“ (i‘ﬁl —%tan“ (i)
& A E il 3

- 5t (35) -~ ()

41. Question

Evaluate:

2
j (acos2 X +bsin"'x)dx
0

Answer

Z(a+b)

class24

Evaluation:

iy
2z b
fz[acoszx + bsin*x)dx = +1)+ 7 (1- cost)]dx
0

o 12

e (sin2x+ )+b( sian)]
“le\z2 T*)T2\*T 2

[a/sinm m\ bym sinm\ a/sin0 b sin0
= _5(“2—*5)*5(5"7)“‘2"(7”)"5(0“7)]
[a
2

(o+;)+g[;—o)—g(o+0)—§(o—o)]

m
= (a+b)

42. Question
Evaluate:

w4 3

I (tanx +cotx)” dx
W3
Answer

L

5

Evaluation:



.3 z 2 '
14(tanx + cotx)?dx = J“ ol dx
% % tanx

T 2 n
Zftan*x +1 asectx(tan®x + 1)
= V) dpe= dx
T tanx tan?x

3
Substitute:
tan(x)=u

1

" sec? (%)

. J‘ (i +1)

5 du

A= U ——
u

I?(tanz—xﬂ) dx = [tan(x) — cot(x)]

n tanx

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

=[1—1—\(§+%]

2

V3

43. Question

class24

Evaluate:

72
I costx dx
0

Answer

3n
16
Evaluation:

By reduction formula:

Bl cos®(x)sin(x) 3
j cos*xdx = # + 3 cos?xdx
0

We know that,

j P dx—l sin2x+ ]
cosxdx = |— x

cos®(x)sin(x) +§ [sin2x & x]

j %cos‘xdx =
1 B 4 sl 2

N cos? (%) sin (%) 3[31‘;1:; n] cos*(0)sin(0) 3[sinl] 0]
= ry sl T2l . s8lz *



=0+%[0+§]—0—%[0+0]

_311
16

44. Question

Evaluate:
&
0

Answer

(ax+a = )

Evaluation:

Assume that a=0.

1 = r 1
o —X:+ax+a® = J, x2—ax—a?

2 4
=J; (2x+(—V5-1)a)(2x + (V5 -1 a)dx

N f (Jﬁa(zx - (z—f -

Now,

=w)/class24

1
f 2x+ (_\(§_ I)adx
Substitute:

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

11

=—=logu

2 9

Undo substitution:

u=2x+(—V5—-1a

1 1
j 2+ (—VE—1)a dx = Elog(2x+ (—V5-1)a)

Now,

1
12x+(\f§—1)adx

Substitute:



u=2x+(V6-1)a

Undo substitution:
u=2x+(V6—-1)a

1 |
f mdx = i!og(Zx + (V5 —-1)a)

2 fz 1 - 2 j’z 1 P
VBa Jo (2x+ (—V5—-1)a) “JBale 2x+ (V6 —1)a
- log(2x + (-5 - l)a) _ log(2x + (V5 —1)a)

V5a V5a

. jz 1 & o log(2x + (V5 —1)a) log(2x+(-V5-1)a)
5 %2 —ax —a? = V5a V5a
_log(4+ (V5-1)a) _log(4+(=V5- 1)a) _log(0+ (V5 - 1)a)
e -
log(0+ (-
TS class24
1 7+3V5

~ V5a Io‘g( 2 )

45, Question

Evaluate:

1/2
J‘ dx
Tanx-x?

Answer

n

6

Evaluation:

Substitute:
2x-1=u

1
S = Edu

du = sin*(u)

o=



Undo Substitution:

u=2x-1
s=sin’l (2x-1)
1
J"z' dx . _1(2 1)
=sin =
1=

4

1
=sin"'(1—-1)—sin™* (E_ 1)

o |

46. Question

Evaluate:

j,fx(l—x)dx
0

Answer

71:
8
Evaluation:

1

fo e[ - class24
=%fmdx

Substitute:

2x-1=u

1
~dx = Edu

ox [ Vimdau
2
Substitute:
u=sin(v)
ssin (u)=v
~du=cos(v)dv
= [ cos(v)\[a— sin?(v)dv
= [ cos?(v)dv
We know that,

j cos?(v) dv = % [singzv) + v]

Undo Substitution:

v=sin't (u)sin(sin" (U))=Ucos(sin~* (1)) = 1 — 122



sin~* (1) +u\/1 —u?
T B ]

Undo Substitution:

u=2x-1

3 sin~t(2x—1) . (2x-1)J1-(2x—-1)2
- 4

sin"'(2x—1) % (2x—1)J1—-(2x—1)2
8

1 1
—j =1 =
20

_sinT'(2- 1)+ (2-1y1-(2-1)2 sin”'(0-1) (0- 1)J1-(0—1)2

8 8 8 8
b3 3
—E'l'ﬂ—'g—o
n
"8

47. Question

Evaluate:
}
1

Answer

x2(x+1)

class24

log 2 - log 3+§

Evaluation:

= 1
J; x(x+ l)d;Ir

Perfarm partial fraction decomposition:
3 1 *p 1 1 i
L x(x+ 1)dx f (x +1 x xz)dx
1
= [Iug(x + 1) = log(x) — ;]
1 1
= [Iog(4) —log(3) & log(2)+ log(1) + I]

= log(2) — log(3) +§

48. Question

Evaluate:

L_.,N

1 X +"x

Answer



%
log 6-log 5——
5 o 15

Evaluation:
- 1 2 2 2 1
]1 o TP ) e =L (_21+1_(2x+ 1)2+§)dx
S’ = 3 !
=_2J; 2x+1dx—2J; (Zx+1)2dx+£ e

i Btog(zn 1)] ~B [Z(fil)] + [log(x)]

= ~[Log(5)] + [g5] + ltog(2)1 + liog()] - [55] + iog(w)]

= log(6) — log(5) ——12—5

49, Question

Evaluate:
1
jx et dx
0

Answer

1

class24

Evaluation:

J:xexdx =J;1(x— 1+1)

=[(x-1)eX]

=[(1-1) el-(0-1) 9]
=1

50. Question
Evaluate:

7t/ 2

2
Ix"cosxdx
0

Answer

B

Evaluation:

w

j Exz cos(x)dx = x%sin(x) — f 2xsin(x)dx

ral =

f x%cos(x)dx = [x*sin(x) — 2sin(x) — 2xcos(x)]
0



= [(g)z sin (g) — 2sin (g) —ncos (;—t) - (0)2sin(0) + 2sin(0) + 0]

HZ
= —‘-{——2*0-0+0+ol

(59

51. Question
Evaluate:

/4
¥
J. X~ sinxdx

Answer

[J_+T lnzz -2]

Evaluation:

From integrate by parts:

T

jzxzsin(x)dx = —x2cos(x) — f —2xcos(x)dx
0

From integrate by parts:

class24

L]

f xZcos(x)dx = [—x2cos( os(x)]
]
= [2xsin(x) + (2—x?)cos(x)

=[gsin(%) (2——)cosC) —2(0)sin(0) — (2 — 0)cos(0)]

[ - —» +0—-0— 2]
2V VZ 16v2
s

V3 + i

z\f“ 162
52. Question
Evaluate:
w2

b |
I X~ cos2xdx
0

Answer

]

4

Evaluation:

xsin(x)dx

m
— 2 . 2
jzx-z cos(2x)dx = %(I) - f
0



Zsin(2x) B sin(2x) » xcos(2x)

fixz cos(x)dx = {x 5 3 5

~ (g *sin(n) sin(n) (%)cos(n)_(u)zsin(o) sin(0)  (0)cos(0)
| 2 a T 2 2 4 2

=[0—0—§—0+0—0]

T

4
53. Question

Evaluate:

w2

I x° sin3x dx
0

Answer

2 nt
27 12
Evaluation:

T

fix3sin(3x)dx =— (3x)dx
0

_ x3co;(3x) e x2sin(3 nﬂ@?ﬂq' C I a SS 2 4

3

= x3cos(3x) x%sin(3x)

2 cos(3x)
&l @

3 3 3
B x3cos(3x) M x%sin(3x) 2xcos(3x) 2sin(3x)
B 3 3 9 27
iN° . 3T ;. B
(3) sin(%) 2sin ()
-0+ 5 Hi——— = G=04D

2 n?
“\27 12

54. Question

Evaluate:

/2

2
I x-cosxdx
0

Answer

)

Evaluation:



Sl

Fx?
x2cos?xdx = f 5 (cos(2x) + 1)dx
0

)

—f%x—z (2)+x—2dx
—0 ZCOSX 2

B 2 2o 3
2%

jz(x—ms(Zx) +x—)dx =m— fxsin(Zx)dx+x—

s A2 2 2 6

xZsin(2x xcos(2x cos(2x I;
_x%sin(2x) _ xcos( )’“I‘L“" #*
A 4 .4 6

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

2 4 - 6
_ x%sin(2x) ” xcos(2x) sin(2x) 5 2
I 4 4 6
3
%cos{n) (%)
=0+ —e——p 4+~ —~0-0+0-0

(. m
~\48 8
55. Question

Evaluate:
2

jlog x dx
1

Answer

(2log2-1)

Evaluation:

jzfog(x)dx = xlog(x) — (x)

=2leg(2) — (2) — 1log(1) + (1)
=2log(2) -1

56. Question

Evaluate:

J log x
=5
1(1+x)

Answer

3
Zlog3—-log2
3 g 2

Evaluation:
3 log(x) - log(x) B (_ 1 )
L (+x)2 T 14« x(1+x)

class24



Now,

flerame ()

Let,

1

— L=
x

=2 du

g (()) Je

= log(u)

Undo substitution:

1
i=—+1
x

2 log(x) 3 log(x) i (1+1)
TS i T

——109(3) +lo (3) 8 & ____Iogz(l) —log(2)

4 3

=- 1094(3) +log(4)+ log
; class24
31093 log2

57. Question

Evaluate:

2

e

j 1 B 1 e
(log x) (log x)*

Answer

Correct answer is =
Evaluation:

Let,

log(x)=u

u

—=X=e

—dx=e" du

1 1 g
[
u u u

Undo substitution:



u=log(x)

.L {Iog(x) - logtx)z}dx - Io;(x)
ez

Tlog(ed)

e

2

58. Question

Evaluate:

T [l+xlogx

je‘ [—]dx
X

1

Answer

ce

Evaluation:

J: e* (M#w)-)dx = J: e~ (-j—: — log(x)) dx

=log(x) e*

=log(e) e®-log(1) el
class24
59. Question

Evaluate:

1 x
J' X¢ de
0(1+ X)

Answer

5

Evaluation:

1 xe
L A+

From Integrates by parts:

B J'xe"e
T x+1 x+1

”"xe ""e
2k —dx= L xdx.
) f x+1 f .

=_eX

1 xe* xe~
e =1 -
.L(1+x)2dx [ x+1 e]




S
60. Question

Evaluate:

w2
I 2tan° x dx
0

[CBSE 2004]
Answer
(1-log 2)

Evaluation:

mw n
2 F)

f 2tan®xdx = 2f tan®xtanxdx
0 0

m
z

=3 f tan®xtanxdx
0

big
z

=3 f (sec*x — 1)tanx
0

class24

Substitute:

sec(x)=u

1
oy = sec(x)tan(x) e

T2 - 1)
= 2[ du
0

u

i 1
=2 f (u — —) du
o u
¢ 1
=0 j , (u — —)du
o u
¥
=2 [? = Iogu]
Undo substitution:

u = sec(x)

z 2
f22tan3xdx =32 [se; e log(sefx)l
0

=2 [ﬂ— log(sen: (E)) = &2(0) + log(sec(o))l

2 2 2



1
=2 [E - log(l)]
=1-log2
61. Question

Evaluate:

b

sx?
l(xz +4x+3)

Answer
5( 5 3
S—E[_g logz—logij

Explanation:
5x2

2
L (x2+4x+ 3)dx =5[£ (x+ 3)(1__'_1)&!1]

x2

- SII Z(x-l- Ol 2(x1+ 1))“]

9 1 .
=5 x—ifog(x+3) +E£og(x+ 1)]
1

9 1
= 5[2—§!ags+§1’093— 2]

class24

—5[1—21 (§)+11

_g ﬁg('a log(:i*) —1°g(%))

Exercise 16B
1. Question

Evaluate the following integrals

Answer

Letf_foz —dx

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

Hence,

1,11 1
=3J, 7dt = log,lt|

—11 2 3|1

1 11 1 1l 3 11 >
= — _— _ — =
2 Og‘. 2 ogG 2 ogﬂ's



= —ilog,&!

1
(Since Ioga—g = —log, b)

2. Question

Evaluate the following integrals

.I[Zde

0(1+ xz)
Answer

Letl= [ 2=

dx
Let 14+x2=t

= 2xdx=dt.
Also,

when x=0, t=1
and

when x=1, t=2

Hence, | = _f:%dt =log,|t| E

=log,2—1log,1
=log,2
3. Question

Evaluate the following integra

2

3x
=~
1(9X —1)
Answer

2 3x

Let/= [ -
Let 9x2-1=t
= 18xdx=dt.
Also,

when x=1, t=8
and

when x=2, t=35.
Hence,

1,351

: & 1
s Tt =;log,t|335=;(log,35—log98)

4. Question

Evaluate the following integrals

class24



jtan_lx

—dx
U(1+x2)

Answer

B o [rEOS g

0 1442
Let tan 1x=t
: :
= dx =dt.

1422

Also, when x=0, t=0

and when x=1, t =%
Hence,
i n 2
1 2 1= n
—— 4 = - = —
I=[stdt=t2|s==

5. Question

Evaluate the following integrals

L
0 1+92de

Answer

i &
LEtf: J.ﬂ i

dx

class24

Let e*=t

= eX dx=dt.

Also,
when x=0, t=1
and

when x=1, t=e.

Hence,

— 2 - ~1¢]e
I= [ mdt =tan™'t|]
T
=tan"te ——

%

6. Question

Evaluate the following integrals

2%
—dx
'([(H x‘l)

Answer

1
Letl = -"o lii‘dx

Let x2=t

= 2xdx=dt.



Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

1= [1Lde

0 1442
1

= ta-n‘1t|
0

n
4

7. Question

Evaluate the following integrals
-

jxe" dx

0

Answer
Let 7 = [} xe™ dx

= 2xdx=dt. CIGSS24

Also,

when x=0, t=0

and
when x=1, t=1.

Hence,

1,1
=E-"o efdt

8. Question

Evaluate the following integrals
2 el.f'x

2
lx

dx

Answer
5 1
ax
Let 7 - I1 ;dx

leti=¢
x



X'
Also,

when x=1, t=1

and
1
when x=2, t ==

Hence,

-

9. Question

Evaluate the following integrals

e
J' COos X

0

Answer

Let 3+4sinx=t
= dcosxdx=dt.
Also,

when x=0, t=3
and

when x =

o |

: t=h
Hence,

1751

1 5
= zlog,t 3

1
= 5 (log, 5 ~log, 3)

10. Question

Evaluate the following integrals

2 :
smx

| ———dx

0 (l+coszx)

— X
(3+4sin x)

class24



Answer

no
Let = [z
0 1+cos®x

Let cos x=t

= -5in x dx=dt.
Also,

when x=0, t=1
and

when x = % 10

Hence,

11. Question

Evaluate the following integrals

j-dx

G(ex +e_x)

Answer

Letf:fl 1 dx:fi

(e 0 1+¢
Let eX¥=t
= eX dx=dt.
Also,

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

Hence,

I |
1= [l
1 1+¢2
e
e -1
= tan tll

n
=tan"te ——
+

12. Question

Evaluate the following integrals

class24



j- dx

13
1-'ex( 103 X,)
Answer

e 1
Let"=.'.& édx
€ x(loggx)2

Letlogaxu= t

1
==-dx = dt.

X
Also,

1

when x = = t=-1
and

when x=g, t=1.

Hence,

13. Question

Evaluate the following integ

Loty = [HYEET )

0 14a2

Let tanix=t

1
14x°

Also,

dx =dt.

=

when x=0, t=0

and

m
when x=1, t =

Hence,

I=[3Vidt

class24



I
[ =]
Lo
b3l W
SPSES]

3
n2

12

14. Question

Evaluate the following integrals

I sin X
N{’1+ cos x
Answer

=  sinx

Letj = s

Let 1+cos x=t

= -5in x dx=dt.
Also, when x=0, t=2
and

when x = E =1

Hence,

1
= zﬁdt

1
=~_2‘!f2

=2(v2-1)

class24

15. Question
Evaluate the following integrals

2

I 1}sim: .cos” xdx
0
Answer

"
Let ;- J& Vsinxcos®xdx

Let sinx=t

= cos x dx=dt.
Also,

when x=0, t=0
and

when ¥ = -, t=1.

MI:!

Consider cos5x=cos4xxcosx={1-sin2x)2xcosx (Using sin2x+c052x=1}

Hence,



I=[) VX (1-x?)%dx

1 X & 1 %
mf \(fdx+f x'idx—Zf xzdx
0 0 0

Izta1 2111 4:”
== *a" 7%
2. 2 4

T

_ 64

T 231

16. Question

Evaluate the following integrals

2

j" Sin X cOos X

0 (l+sin4x)dx

Answer

Let siuxcm
F= J-oz 1+sm‘x

Let sinZx=t
= 2sin x cos x=dt.
class24

when x=0, t=0

and

when x = %, i1

Hence,

Za
0 1442

I__

tan~'t

0

oS M=

17. Question

Evaluate the following integrals

}\laz —x%dx
0

Answer
Let /= [vVaZ—xZdx
Let x=asint

= a cos t dt=dx.

Also,



when x=0, t=0

and
when x=a, t ———g.
Hence,

L. "
I = [2Va? — a®sin®t acost dt = a® [Zcos*tdt

Using cos’t = #, we get

a® (3
= —f (1+ cos2t)dt
2 0

a? (t » sinzr.)
2 2

2
0

18. Question

Evaluate the following integrals
2

j JZ—xz dx
0

Answer
Let 1 — [V2 /3 —x7dx
Consider, [ = _f:,,’az —x2d

Let x=asint

= a cos t dt=dx.

Also, when x=0, t=0

g

and when x=a,t = >

Hence,

.15 bid
1= [zVa? — a¥sin’t acost dt = a® [Fcos?tdt

. 1+cos2t
Using cos®t = "T we get

2 m
a“ (z
I=—| (1+cos2t)dt
2 Jg

a? sin2ty |2
=—(t+ ) 2
2 2 0
ma®
4

n
Here g — /2. hence I = g

19. Question

class24



Evaluate the following integrals

=»
X
0 a2~x2
Answer

Let] = f;de

i
Let x=asint
= 3 cos t dt=dx.
Also, when x=0, t=0
o
and when x=a, t = =
Hence,
*sin*t

I=[z22"" _acostdt

-ro_,ﬂaz_azng

mw

z .
=a* f sin*tdt
0

Using sin’t = J.—cToszt' we get

31— cos2ty?
I=a‘fz($) dt
0 2

x
a 2

=—] (1 + cos®2t —2¢
4+ Jo

i

a* L3 A
) S —
1= i (tl; sin2t

) ., 1+cos2t
Using cos*t = —
Hence,
- & n a2 "
1="C 4+ S x bz + Ssina 3
8 4 210 32 0
3na*
16

20. Question
Evaluate the following integrals

a
X

Answer

dx

a x
Let] = fﬁ de

Let a2+x2=t?2

= x dx=t dt.

class24



Also, when x=0, t=a
and when x=a, t = \/2a

Hence,

=a(v2-1)
21. Question

Evaluate the following integrals
2

jxxﬂ —xdx

0

Answer
Let [ = j':x\iz —xdx

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

1= f(z—x)ﬁdx

class24

2 2 3
=J.2\/fdx~f xzZdx
0 0

2><2 3|2 2 5912
= =Na2 ——=%2
3 5 0
Hence,
4 4

1=2v2(5-3

16 5

15

22. Question

Evaluate the following integrals

isin'l{ 2x - }dx

0 l+x

Answer

Let = f;sin‘l( = )d.x

14+x2

el I B
e 10— st (25)
Let x=tan®

= @=tan1lx

2tané
— Ak
= f(x) = sin (1 + tanze)



. (Ztane)
- sec?@

=sin'! (25inBcosh)

=sin-1 (sin20)

Hence f(x)=206

=2tan1x

Hence 1 = 2 _fol 1 x tan™*xdx

Using integration by parts, we get

2x

1 1
= -1 N
I = 2xtan xlo J; e

=§—J’1 2x d.x-(].)

0 1+x2

L 22

'_
Let I’ = e

dx

Let 1+x2=t

= 2x dx=dt.

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

Hence,
= Ji e = ogll class24
=log,2—1log,1

=1log,2-(2)

Substituting value of (2) in (1), we get
n
I= 3= log,2

23. Question

Evaluate the following integrals

/2
nj 1,’1+cos1i; dx
0

Answer

n
Lets = [2yT+cosx dx

Using 1 + cosx = 2cos? E, we get
T x
I= \QL cos(E) dx

s
- 2vZsin(3) 2

=2



24. Question
Evaluate the following integrals

2
j 1+sin x dx
0

Answer

n
Let 7 = [>T+ sinx dx

5 - X X - . X '
Using sin? 5 +cos3=1and sinx = 2sin>cos;

== Jf‘!(sin (g) + cos (%))2 dx
= Jf (sin (;) + cos G))dx

n
= —2cos (%) g + 2 sin (%) g
=-(v2-2) +(v2)
=2

25. Question

Evaluate the following in

25 nf =
0 (az cos® x + b sin

class24

Answer

Let;_ [3 !

0 alcos’x+b2sin3x

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

i f 7 sec’x i
= | ———dx
o a2 +b2tanx

Let tan x=t

= sec?xdx=dt

7 1 1 3 1
2 -

I=f ——dt=—| ——dt
4 a2 bz J, §§+t2

letf = %tane = tanx

I de

1 f% %sec%
=== =
b%Jo %+g—zmn26



