CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only

one is correct.
1. j x* (1+log x)dx is equal to

(@) x* (b) x>
(¢) x* logx (d) 1/2(1+logx)?

2. J. x! (tan_1 X+ cot_lx) dx

52
(a) );_—2(tan_1 x+cot! x)+c

52
(b) )fb_—z(tanf1 x —cot”! X)+c¢

X T
+—+c
© 104 2
52
X
d) —+—+c
@ -

Let I J_ gof (x)+C, then
(@ f(x)=+x
(b) f(x)=x¥? and g(x) =sin"'x
() f(x)=x
(d) None of these
4. Ise02/3xcosec 43 xdx =

(a) —3(tanx)+c
(c) 3(tanx) 3 +¢

log2 X _
5. I sin{ " }dx equals

log1/2 e +1

(b) —3(tanx) 3 +c
(d) (tanx) " +c

(a) cos% (b) sin%
(c) 2cos?2 @ o

10.

11.

CHAPTER

220X x
Evaluate: JZ 2% 27dx

2% 1 X
(a) ! ; 22 4Cc (b . 22 +C
(log2) (log2)
X 2x
(© ! =22 +C d) ! L2 +C
(log2) (10g2)
10x” +10% log, 10
I - loge dx is equal to
+X

(@ 10x—x19+C
© (1ox— X101+ C

(b) 10+ x10+C
(d) log,(log*+x!9+C

X

1+s1n d
fj X)dx _ e*f(x)+C, then f(x) is equal to

1+ cosx
(a) sin— (b) cos—
2 2
X X
tan— d) log—
(0 tn> @ log3
Iex (l—smx]dx is equal to
1-cosx

(a) —¢ tan (%) +C (b) —€" cot (%) +C
Ly ( j +C Lex t(ij +C
© e* tan 5 (d) e cot|

Evaluate I x2dx as limit of sums.
1

7
@ 1 )
© 3 @ 0
2 COS X
Evaluate: J —de
0 (cosx+sinxJ
2 2
(@) 2-2 (b) 2++2
(©) 3+3 d 3-43



12.

13.

14.

15.

16.

17.

18.

19.

INTEGRALS

X . 20. Ifjsin3xcossxdx:Asin4x+Bsin6x+Csin8x+D.
I—de is equal to
(4x2 + 1) Then
1 1 1
| 1Y 1 1Y @ A=g, B=-3,C=g.DeR
(a) —(4+—2 +C (b) —(4+—2J +C | | |
XUx Lx () A=—, B=—, C=—, DeR
(1Y (1) B4 :
+4| +C —+4| +C 1 1
© mX(x j 10[ J () A=0, B=——, C=2. DeR
4 1 X (d) None of these.
J cos<2tan dx is equal to s
1 +X " (x2-1], .
21. I(x +—j 5 dx isequalto:
X
(a) —(x -1)+k (b) —x 24k *
2 1 n+6
1 (x +j 2 n+6
(c) X+ k (d) None of these (@) X +e (b) x+ 1} (n+6)+c
J'e3 logx (x4 +1)"!dx is equal to n+6 .
X
1
(a) log x*+n+C (b) ZIOg x*+D+C © ‘:xz +J (n+6)+c  (d) None of these
() ~log(x* +1)+C (d) None of these I d
22. Value of ER is
The value of integral, J-L dx is x* +2x+43
3 xe lo 1+V3 b) lo 5-3V3
(@ 12 (b) 372 (c) 2 @@ 1 (a) log 51303 (b) log -
2x -2x
e’ —e
The value of | ————dx is
.[ 2x | 2 (©) log(ler 3\/\/;} (d) None of these
+
e +e ¥ |+C b) 2lo ‘ezx e
@ ®) s 23. J. sin 2x.log cos x dx is equal to
1 _
(c) —log‘e2X +e2*|+C (d) None of these ) (1
2 (a) cos”x E+logcosx +k
e (1+x
J‘de equals 2 K
cos2 (GXX) (b) cos“ x.log cos x +
(a) —cot(ex¥)+C (b) tan (xe¥)+C (c) cos 2 X(l ~log cos xj 1k
(¢) tan(e9)+C (d) cot(e)+C 2
j q | (d) None of these.
x equal to
Va’ -x° STATEMENT TYPE QUESTIONS
3 3
(a) 1 sin”! fx_3 +C b) gsin_l X_3 +C Directions : Read the following statements and choose the correct
3 3 a option from the given below four options.
2 . \/; c 24. Which of the following is/are correct?
c) —sin + (d) None of these
( . j dx cosec 'x+C
L T .
The value of j dX is xVx2-1

(a) asin l(aj+\/x2—a +C
(b) asin”! (§j+\/a2—x2 +C
(c) asin”! (%)+\/x2—a2 +C

(d) None of these

II. jexdx =loge* +C
jldx=10g|x|+C
X
IV. jaxdx =a*+C

(a) IandIII are correct (b) All are correct
(c) OnlyIll is correct (d) All areincorrect
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25. Consider the following statements

Statement-II: The value of

Lsin_1 (—3_4tj+c )
2 3

(a) Statement] istrue
(b) Statement II is true
(¢) Both statements are true
(d) Both statements are false
26. Consider the following statements

Lti-x)* . 2
Statement-I : The value of .[—2 dx is ——m.
p 1+x 7
X+ 2|
Statement-II : The value of integral I dx is 2.

(a) Statementl istrue
(b) Statement II is true
(c) Both statements are true
(d) Both statements are false
27. Consider the following statements

Statement-1: I

JyT

1
Statement-11: 3aI(aX
08~

(a) Statementl istrue
(b) Statement II is true
(c) Both statements are true
(d) Both statements are false
28. Consider the following statements

a

Statement-I: I (x)dx—zjf dx if fis an odd

—a 0
function i.e., f (—x) =— f(x).

2
is equal to §(2+x/§)7n/x.

2
-1 .
" ) dx isequalto (a— 1)+ (a—1)%

Statement-I1: I dx =0, iffis an even function i.e.,

—a
if f(—x) = f(x).
(a) Statementl istrue
(b) Statement II is true
(¢) Both statements are true
(d) Both statements are false

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms

given in column-II and choose the correct option from the codes

given below.

29. Match the following derivatives of the functions in column-I
with their respective anti-derivatives in column-II.

Column-1I | Column -1I

A L 1. tan"' x+C
1-x2
—1 4

B. 2. cot x+C
1-x2
1 . -1

C. 3 3.sinn x+C
1+x
—1 1

D. 5 4. cos x+C
1+x

Codes
A B C D

@ 1 2 3 4

) 3 4 2 1

¢ 3 4 1 2

d 4 3 2 1

30. Match the following integrals in column-I with their
corresponding values in column-II.

Column-I Column-II

A. _[\/ax+bdx 1. E(X+2)5/2
5
4 3/2
3( +2)"7+C
1 5\3/2
B. [xVx+2dx 2. g(1+zx) +C
4 32
C. Ix 1+2x? dx 3. —(X2+X+1) +C
D I(4x+2) x> +x+1dx 4 i(?‘XJfb)3/2+C
’ ' 3a
Codes
A B C D
@ 4 1 2 3
b 3 4 2 1
© 1 3 2 4
@ 3 2 4 1



31. Match the following integrals in column-I with their
corresponding solutions in column-II. 34. I logl 2% atbsecx dx =
a-bsecx
Column - 1 Column - 11 (a) 0 (b) w2
s m(a+b) T
Iw dx 1. lsec3 2x—lsec2 2x+C (©) (d —(32 —bz)
1+sin2x 6 2 a-b 2
3 8
B. Itan 2x sec2x dx 2. tanx +C 35, Value ofj V10 -x dx is
.3 3 2 \/g ++ 10—x
C sin” X + cos X dx 3 -1 +C 5 b 3 A d
7 sin?xcos? x " sinx +cosx (a) (b) () @ 5
D. ICOS 2x +2251r1 X dx 4 secx —cosecx +C 36. The value of j [x])dx (where [ . ] denotes greatest
cos” x 3
Codes integer function) is
(a o0 (b) 1 (c) 2 (d) None of these
A B C D n
(@ 1 2 3 4 . .
b 3 1 4 2 37. The value of definite integral Ilog(tan x) dx is
0
) 3 4 1 2
d 2 1 4 3 T T
@0 ®5 ©5 @n
32. Match the following definite integrals in column-I with .
. . . T sin(2mx)
their corresponding values in column-II. 38. Ifmisan integer, then j ——=dx g equal to:
: ’ 0 sinx :
Column -1 Column -1I
. (@ 1 (b) 2 (¢) O (d) =
A. jx17cos4xdx 1. %—1 g
4 4 3si
-1 39. The value of flog(ﬂj dx is
n/2 0 4+3cosx
B. [ sin’x dx 2.0 ;
0 (@ 2 ® 7 (c) O (d) -2
n/4 4
3 2 1
C. 2tan” x dx 3. - _
J 3 40. The value of [tan™! (ZX—IJ dx is
0 0 I+x-X
1
. -1
D. jsm x dx 4.1-log2 @ 1 () 0 © —1 %) %
0
Cod 6
0 e; B ¢ D 41. It“[cosn)(sinxdx=—COS X+C,thenn:
(@ 1 3 2 4 (@ 0 (b) 1 (c) 2 (d) 5
b) 2 3 4 1 3x+1 -5 B
9. If j J dx + I dx |
c 1 2 3 4 (x-3)(x- 5) (x=3) (x=5)
d 2 4 3 1 then the value of B is
(a) 3 (b) 4 (c) 6 (d) 8
INTEGER TYPE QUESTIONS dx X
— — : #3. 1f [-——=sin"'Z+c, thena =
Directions : This section contains integer type questions. The VJaZ —x?2 3
answer to each of the question is a single digit integer, ranging @) 3 (b) 4 ©) 6 @ 8
from 0 to 9. Choose the correct option.
1 7% —1 ef+e* -
33. The value ofI tan™! (2j dx is 44. If Iﬁdx =log (e - 1)-Ax + C,
0 I+x+x e" —¢
1 b)0 G then A=
@ ®) ©-1 @3 @0 (b1 ©2 @5
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4 4 . . .
. : = +
45. I F —x* +x2 4 1)dx = ZI(xg Cxtex? e 1)dx 53. Assertion I[s1n(logx)+cos(logx)]dx x sin (logx) + C
—a 0 d
then a = Reason : d—[x sin(logx) | = sin (log x) + cos(log ).
@@ 3 (b) 4 (c) 6 (d) 8 *
b b
ASSERTION - REASON TYPE QUESTIONS 54. Assertion : The value of Jf(t)dt and If(u)du are equal
Directions: Each of these questions contains two statements, a o a '
Assertion and Reason. Each of these questions also has four Reason : The Yalue of definite integral of a fqnctlon over
alternative choices, only one of which is the correct answer. You any particular interval depends on the function and the
have to select one of the codes (a), (b), (c) and (d) given below. interval not on the variable of integration.
(a) Assertion is correct, Reason is correct; Reason is a correct T "
explanation for assertion. 55. Assertion : IX sinx cos® x dx = — J.sin x cos” x dx
. . . . 2
(b) Assertion is correct, Reason is correct; Reason is not a 0 0
correct explanation for Assertion b b
. . +b
(c) Assert%on .1s.correct, Reason 1s.1ncorrect Reason : J-X £(x) dx = a J- £(x) dx
(d) Assertion is incorrect, Reason is correct. " 2 "
L
56. Assertion : The value of the integral J e*[tanx + sec? x]dx

46.

47.

48.

49.

50.

51.

52.

2
Assertion : [ = | v/tanx dx = T
J V2

Reason: tan x = t> makes the integrand in I as a rational
function.

Assertion : Ilog[ jd =0.

a
Reason : If fis an odd function, then If (x)dx =0

—a

d
Assertion : If the derivative of function x is d_x(x) =1,

then its anti-derivatives or integral is j ()dx=x+C.
d Xn+1
P If dx| n+1 -
n+l

integral of the function is Ixndx =X
n+l

Reason , then the corresponding

+C,n=—1.

2
Assertion: It is not possible to find I e © dxbyinspection

method.
Reason : Function is not expressible in terms of elementary
functions.

Assertion : If %If(x)dx:f(x) , then If(x) dx=f"x)+C

where C is an arbitrary constant.

Reason : Process of differentiation and integration are
inverses of each other.

Assertion : Geometrically, derivative of a function is the
slope of the tangent to the corresponding curve at a point.
Reason : Geometrically, indefinite integral of a function
represents a family of curves parallel to each other.
Assertion : Derivative of a function at a point exists.
Reason : Integral of a function at a point where it is defined,
exists.

ise‘tan x + C

Reason : The value of the integral ¢* {f(x)+f’(x)}dx
ise* f(x) + C.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

57.

58.

59.

b
If f(a+b—x)= f(x),then ‘[xf(x)dx is equal to

a

@) "”’j f(b-x)dx (b
© @ "”’jf( )d
2
The value of J‘ cos X dx,a>0,is
o1t a®
@ = (b) am (c) w2 (d 2=

Evaluate: jsin3 X cos® x dx

1(3 1
—{2c0os2x ——cos 6x ++C
(a) 3 {2 COS 42X 6 COS X}

—Ecos2x +lcos6x +C
2 6

8=

(b)

(c) %{—%COSZX —%cos6x}+c

(d) None of these



61.

62.

63.

64.

65.

INTEGRALS
luate: [————d T
60. Evaluate: .[ [ 3 5 X 66. Evaluate: I—dx
sin” X cos” X 5+4cosx
2 2 3/2 T T T T
a ——(tanx +C fad i i ad
(a) ——=—=—7(tanx) @3 ®5 ©5 @
(b) - 2 +g(tanx)3/2 +C 67. If Tlnsinxdx—k then value of nfln(lﬂanx)dx is
NJtanx 3 ' o
0 0
2 2 3/2 k k k k
— ——(t C I — _— —
(©) =g (tanx)" @ -7 b 5 © ~g @ 3
(d) None of these 68. J‘tan_1 Jx dx is equal to
1 _
Evaluate: Iﬁdx (@) (x+1)tan Lx —Jx +C
9+8x—
Foxmx (®) xtan'Vx -x+C
(a) —sin”' (X—_4J+C (b) —sin”' (X +4j+ C (© x-xtan'Vx+C
5 5 -1
(d) Vx—(x+1)tan'Vx +C
. _1(x—4 sin® x —cos® x
() sin™| == +C (d) None of these 69. .[—2 > —dx is equal to
1-2sin” xcos” x
1 1 1
Evaluate: dx a) —sin2x+c (b) ——=sin2x+c
'[l+3sin2x+80052x ® 2 ) 2
1. .2
c) ——sinx+c d) —-sin“x+c
(a) %tanfl(Ztanx)+C (b) tan”! (2tanx)+C © 2 @
| 2tanx 0. 1t | —Sins(f "—dx = Ax-+Blogsin(x ~) +C. then value
—1 —
(©) gtan (Tj +C (d) None of these of (A, B) is
3 (a) (—cosa,sina) (b) (cosa,sina)
Evaluate: j X4 TX ax (¢) (—sina, cosa) (d) (sino,cosa)
X" =9 2
2
0<x<1
Lol L oa X +3 7. I fx)={ then _[f(x)dx =
(a) Zlogx 9+Elog N +C &’ l<x <2 0
1
2
1 1 - -
® Lloglx* —9|- Liog X34 c @ 3 b) 42
4 12 °[x2 43
) (©) 4/2-1 (d) None of these
1 4 1 x“° =3 X
© ZlOg X' =9 +EIOg <2 +3 +C 72. Ifgx)= _[0054 t dt , then g(x + m) equals
(d) None of these 0
(@) g(x)+g(m) b gx)-gm@
3x +4 g(x)
If | w——dx=log|x-2|+klogf(x)+c, then =27
J 5 e = loglx =2 +klogf (x) © fx)e@ @ oo
_ — 2
(@) f(x)=x*+2x+2| (b) flx)=x*+2x+2 73. The integral I (:[/ |sin x —cos x | dx is equal to:
1
() k= _E (d) All of these (a) 2\/5 (b) 2(&_ )
j 1— cosx (©) 2+1 (d) None of these
Evaluate: | ————— 3n/4
cosx(1+cosx) 74. I i ¢d,¢ is equal to
/4 1+sin ¢
(a) log|secx +tanx|—2tan(x/2)+C 1
2 -1 b
(b) log|secx —tanx|—2tan(x/2)+C @ 2 ®) V2 -1
T T
(c) log|secx +tanx|+2tan(x/2)+C © ) o
(d) None of these V2+1 -
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76.

77.

78.

79.

80.

n2 1+si
I x( +smx)d

- 1+cos2x

7_c2

X 18

@) (b) ©) zero  (d) g

d
If j(sinx—i—4)(sinx—l) x

1
(tanx—lj
2

= A +Btan_1[f(x)]+C1,then

1 -2 4tanx +3
A—— =—— f(x)=——
(a) 515’ ( ) \/1—5
! | 4 tan ;)H
b) A=——, B=—, f(x)=
(b) 3 T (x) N
2 2 4tanx +1
A== B=-=f
() A=%,B=—2, f(x)=——
4 tan +f
_ )
d A:_, B:_a
@ 5 5\15 (x) Jis

If fand g are defined as f (x) = f (a — x) and

g (x) + g(a—x) =4, then J.f(x)g
0

(x)dx is equal to
@ [f(x)dx (b) 2[f(x)dx
0 0

(© Je(x)dx @ 2[g(x)dx
0 0

Value of Id—x is
Jx(a—x)
(@) 2sin”! \/g +c (b) 2 sin”! \/g +c
a a
() 2sin ' XX e (d) None of these

U
Value of II cosx[dx s

0
(a 2 (b) 2 () 1 (d) None ofthese
2 /sin x
Value of j - dx g
o VsinXx ++/cosx
bd w =t
@ 5 ®)
() % (d) None of these

81.

82.

83.

84.

85.

86.

87.

88.

U313
Value of _[ x) dx is
X
4 4
3( 1 3 =3( 1 3
4
=3( 1 3
() ?(—2+1j +C (d) None of these
X
2
Value of j—+1 dx is
D(x-2)
(a) x +log (X_Z)S +C (b) x + log (X_1)2 +C
(x=1)" | (x-2)°
(x-2)° |
) X~log (x—1)2 +C (d) None of these
X . .
Value OfJ.(X_T(B_X) if (B>O{,) 1S

@ 2sint P=%ic () 2sin” [F%ic
X—0 p-a
1 [x+a
©) 2sin”! B—a+c (d) None of these

Value of j dx is

4sin? x +4sin x cos x + 5cos” x

_—ltan_l 2tanx +1 LC
@ 7 2

1 _1( 2tanx +1

—tan | —— |[+C
(®) 22 ( 2 j

itan_l tanx +2 LC
© 2 2

(d) None of these

+1 .
Value of J.4— dx is
X +x7+1
2
1 —1 \/gx 1 -1 x7 -1
a) ——tan +C (b) —=tan | —=— |+C
@ NG} (xz—lJ ® V3 [\/gx

None of these

2
©j%m%§£}C@

1
Value of .[log (l— 1] dx is
0 X

(a) 2I (b) 21 () 0 (d) None ofthese
n/3 1
Value of | ———=dx is
nj;6l+x/cotx
b = B @ Noneofth
(a) 6 (b) T () . (d) None ofthese
2
Xl .
Value of _[ dx is
- X
(a 0 b) 1 (c) -1 (d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1.

7.

(@) I:jxx(1+logx)dx
Put x*=t, then x* ( 1 + logx) dx = dt
I=[dt=I=t+C=1=x"+C.

@) J‘X51

= IXS] .de { tan' x +cot ' x = E}
2 2

2 2

——+c=——(tan
104 52

(tanfl x +cot ™! x)dx

x +cot” ! x)+cC.

(b) Put x>/2 =t :%xl/zdx =dt

. integral is

fdt >
I :§sm 1‘£+C—§sm—1(x3/2)+C

=

_.‘secy3 xcosec4/3 xdx =_[

dx

(b) 473

XCOSZ/3 X

sin
Multiplying N" and D" by cos? x, we get
{ Putting tan x =t = sec2 x dx = dt}

J-sec xdx
4/3

I4/3 ( ]/3)
log2 X
I sin{ex l}dx
“log?2 e +1
Iff(x) = sin il
X) =
e* +1

. j1=¢€* . le* -1
f(—x) = sm 11 o~ =—Sn &1 =-f(x)

Hence f (x) is an odd function of x ..I1=0

d 1=

(a) Letl= j222 22" 2% gx
2 22" 0% x 3
Let 2° =t = 2° 27 2%(log2)’ dx =dt

2X
4O 92

(logZ)3

= I= j dt= 3
10g2) (log2)

(d) Put 10x+x10=¢
(10 1og, 10+10x ) dx = dt

+C

J-le9+10X10geIOd _J~dt

10% +x'° t
=logt+ c=log (10 +x1%) + C

+c¢=-3(tanx) 3 +c.

8.

10.

11.

©

(b)

(b)

€))

Iex (l+sinx)

dx = Jex [15602 X tan i} dx
(l+cosx) 2 2 2

= l.[ex sec? X dx +J‘eX tan —dx
2 2 2

X
=e*tan—+C

But [ =e*(x) + C (given)

X
- f(x)=tan—
(x)=tan’
Jex(ll—sinxjdx _ J.ex 1-sinx
Teosx ZSin23
(1 2 X X
= Ie —cosec” ——cot— |dx
2 2 2

1 1
—Iex cosec? Zdx—eX coti——jeX cosec? Xdx+C
2 2 2 2 2

X
= —*cot=+C
2

Here,a=1,b=2,f(x)=x%,b—a=1=nh

2
szdx— lim Zf (a+rh)

h%oor 0

= lim

h_)o_h{12+(1+h) +(1+20)?+..+(1+(n—1) 1h)2H

(12 +12 +nt1mes)+h2 (l2 +2% 4.
= lim|h
h—0

+(n—l) +2h 142+..+(n- 1

1im;1{n+h2 (n-1)n 6(2n 1) }
)

h—0

hn nh h

, { (nh—h)nh(2nh—h)
= lim<{nh+
h—0 6

1 7
:1+§+1=— (asn— o ,h—0)

‘We have,

/2
Y L SN

X X
/2 cos2 ——smz

(cos +sin ]
2 2

X X
/2 cosE—smf
J‘ 2dx

X
[cos +sin )
2 2
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Let cos—+sin— =t . Then, = DeZX _pe2X _ﬂj dx = dt
2 2 dx 2(e2x e—2x)
1 . X X
—| —sin—+cos— |dx =dt
2 2 2 e _ X e e dt
X X o J- 2x+ —2de:J. t _2 2x 2x
- cosz—sinz dx =2dt € +¢c [e € J
11 1
=—|-dt=—log|t|+C
Also,x=0:>t=1andx=g:>t=\/§ 2'[t 7 loel
_ 2x 2x
ﬁZdt ﬁl = log‘e +e |+ C
1= [ ==2 St
t2 t?
‘ 1 e (1+x)
{ tl [ V2 } ( )
9 Let xeX=1
X
12. (d) We have, I:_[—6dx « x)_dt
B x7dx 3 dx = dx= dt
_.[ ) 6_,[ B e*(x+1)
X12 (4"1‘2) X3 (4‘1’2) « «
X X e (1+x e (1+x dt
1 ) I 2 )dX=J. (2 )>< "
Put 4+—2:t3 —3dx:dt cos (exx) cos“t e (l+x)
X X
1 2
1edt -1 ¢ = dt = |sec” tdt
IZ—EJ.t—éz?J.t dt Jcoszt .[
15 | 1\ :tant+C:tan(xeX)+C
:———+C:—[4+—] +C
2 M0 18. (b) Wehave, I=[ K
_ . (b) Wehave, [ = | ———=dx
13. (b) Putx=cos 20 ’
® Purx N

Izjcos {2tan"' tan0} (—2sin20)dO

1
=—jsin49d6=zcos49+c
L. 1,
=—(2x"-1)+c=—x"+k
4 2

s 1
eSlagx X4+1 —ldx — elogx —dX
4 ) [t = fe
3

X 1
= dx = —log(x* + 1)+ C
J'x4+1 4 & )

[since ,loge o _ <31

6
K
15. ) 1=—Y* 4
L/—Hw; *
6
V9 —x
[=|—" 4

! O—x x|

16. (¢) |5———dx

Let e+ e X =t
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a—Xx a—X a—x a—Xx
1= H—HX dx=| /a+xxa_xdx:j %
a X
= I:J. a2—_x2 dx—J. ,—az_xz dx
1
= I:a.f T_ dx +— J T —

Putting a® — x?=t, and — 2x dx = dt, we get
(12
[= asin (—] f —==asin _1(£)+1 t +C
Jt a 12
= 1= asin™! (§j+x/E+C=asin_l (i] +Va?-x?+C
a

a

1= Isin3 X. cos® x dx
Putsinx =t = cos xdx = dt
I= Isin3 x.cos?x . cosx dx = jt3(1—t2)zdt
- I(t3—2t5+t7)dt:lt4 26 lsp
4 6 8

1 1 1
— —sin* x ——sin6 x +—sin®x + D
4 8

- I(HBMS[X;IJ@

Put x+l= t= [I—Lszx: dt
X X

1 n+6
trH—6 (X+X)

n+6 n+6

1:jt“+5 dt =

We know that,

4
1 1

- dx _ dx
£\/x2+2x+3 £\/(X+1)2 +(V2)?

4
= {log x+1+4/(x+1)? +(2)? H
0

4
= {log x+1+Vx2+2x +3 }
0

:log(5+M)flog(l+\/§)
=log (5+33)—log(1+3)
f5+3\/_\
L1+\/_J

I=I2sin X.cos X.log cos x dx

putlogcos x =t

sm X

dx =dt

COS X

0S X

dt

1= IZsmx COS X. t
—sinx

= —2J.cos2 x.t dt= —2Jte2tdt

2t 2t
-2 t.e——Ie—.dt =
2 2
— 2t (%_t}_k:coszx{%—logcosx}+k

STATEMENT TYPE QUESTIONS

1
e +—e’ +k

1 1

—(—cosec_ x) =
X xvx? -1

—cosec -1 x+C

24. (c) L

J.x\/:

1L (;ix(ex):ex;J‘exdx=ex +C

d
it < (loglx]) =—I —dx =log|x[+C
X X
IV. i( a jzax;Jade: T _iC
dx| loga logx
25. (a) 1. Wehave,

dx

I\/16—9x2

:-I lsin_1

(3) -

= lsin71 (3—Xj +C
3 4

II. We have,
dt

I\/3t—2t2
1

I:

+C

SN

dx =sin™! i+ C]
a

I:
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407

4
1-
S
1+x2

(x ~1)(1=xt ) (1-x)*

26. (¢c) L LetI X

1
- '([ (1+x2) &
1 ) (1+x —2x)2
:E[(X —1)(1 x fax + WX
s 4 2 4x’
_ {) (x —1)(1—x) +(1+x )—4x+m dx
_ i((xz —1)(1—)()4+(1+x2)—4x+4—1+12de
= :[(x6 —4x° +5x% —4x? +4—1+4X2de

1
7 6 5
= X——4X—+SL—4L+4X 4tan”' x
7 6 5 3

27. (d) LLet =

—7»3/2}—27{(%)”2 _(k)l/z}
:2%/%{2\/2_1—(\/5—1)}:gk\/z(Z—\/E)

IL Let 1=3a j[a" 1) dx=—2 {(a"_l)sxll

28.

@)

We have

a 0 a

I f(x)dx = J f(x)dx+jf(x)dx Then
-a -a

Let t =—x in the first integral on the right hand side.
dt =—dx. When, x=—a,t=aand
whenx=0,t=0. Alsox=—t

Therefore, j} f(x)dx = —ff(—t)dt +j}f(x)dx
= }f(—x)dx+Tf(x)dxbyﬁf(t)dt=]1f(x)dx] (i)

I. Now, if fis an even function, then
f(— x) = f(x) and so, eq. (i) becomes
a a
J. f(x)dx = .[f(x)
—a 0

I. Iffisan odd function, then f(—x) = — f(x) and so,
eq. (i) becomes

dx +]if(x)dx =2j‘f(x)dx

a

I f(x dx-—J.f

—a

dx+jf x)dx =0

MATCHING TYPE QUESTIONS

29.

30.

©

€))

The function in column-I are derived functions of
column-II, then we say that each function of column-II
is an anti-derivative of each function in column-I.

A. d (sm 1x) \/1 IX j\/ldxxz =sin"'x+C
d
B. (cos x) \/1 — J.\/

=4cos 'x+C

1 dx -1
C tan~! x ; =tan  x+C
X< ) 1+x2 ‘[1+x2
D. i(cotf1 x) J — =+cot ' x+C
dx 1+x2 1+ x>
A. I\/ax+bdx:j(ax+b)l/2dx
(1/2)+1 3/2
_ (ax+b) +C:(ax+b) LC
) G
al —+1 al —
2 2
RETRRC L

B. [xvx+2dx=[(x+2-2)x+2dx
= J.(x+2)\/x+2dx—2j-\/x+2dx

3/2 1/2

= |(x+2 dx-2|(x+2 dx
(x+2) (x+2)
(X+2)(3/2)+1 (X +2)(1/2)+]
T (3/2)+1 - (1/2)+1
2 5/2 2x2 3/2
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. 3
=%(x+2)5/2—§(x+2)3/2+C o _[tan 2xsec2x dx
5 = Itan3 2x sec ZXL
C. Let I:.[x 1+2x“dx 2sec2x.tan 2x
Let 1_+2X2.:t. = lJ.tan2 2x dt:lJ‘_sec2 2x—1}dt
On differentiating w.r.t.x, we get 2 27L
2 2
s tan” X =sec” X —1)
4x = de =dx= de (
dx 4x | ) 1 _t3
dt 1 1 — — |:(t —1)dti|:— ——t|+C
. I:J-X\/EA‘__:Z_[\/;dt:ZJ.tl/zdt 2'[ 213
. L
3
(172)+1 32 1| sec” 2x
=lt—+C=l(1+2x2) e -5 —sec2x |+C
4 (1/2)+1 6
1 3 1
D. Let I=I(4x+2) x2 +x +1dx :gsec ZX—EseCZX+C
Let X.2+X+ 1=t sin® x + cos® x
On differentiating w.r.t. X, we get C. Iﬁdx
dt sin”“ xcos” x
2x+1=— sin® x cos’ x
* = .[ 2 ;o dx +J . 2.
dt sin” x cos” x sin? x cos? x
= dx= sinx COS X
(2x+1) =I dx+j —— dx
dt COS X COS X sinx sin x
D= I(4X+2)\/¥(2X+1) = J.tanx.secxdx+Icotx.c0secxdx
dt =secx —cosecx + C
=[2(2x + )Vt ———=2[t dt -,
(2x +1) J‘cos2x+231n X ix
t(1/2)+1 4/ 5 3/2 cos? x
=2—+C:—(x +x+1) +C .2 .2
(1/2)+1 3 _Jl—2sm X+2sin"x
—gqi B 2
3. (b) A Let I=[<2" "%y c0s” X
I+sin2x ) ( cos2x = 1—-2sin? x)
COSX —sin x
=172 2 : dx 1
sin” X + cos” X +25sin X cos X :J' 5 dx:‘[seczxdx=tanx+C
COSX —sinx dx cos” X
= ——= "= — oot
(sinx+cos x)2 32. (b) A. Let f(x)=x"cos*x,
it = (= x) = (- x)"cos*(—x) = — x'7 cos*x = — f(x)
Let cos X+ sin x =t = — sin x + cos x = — Therefore, f(x) is an odd function.
dx We know that, if f(x) is an odd function, then
= dx = dt a
(cosx —sinx) If(x)dx:O
) I_J-cosx—sinx dt -a
. - 2 . — in 1
t (COSX s X) Ix” cos*x dx =0
1 o t—2+1 e
ZJ.—zdtZJ.t dt:_ 1+C /2 )
t B. Let I= .[ sin® x dx = I sin? x.sinx dx
- _—1+C 0 0
COSX +sin X /2
3 _ 2 )
B. Itan 2x sec2x dx = J. (l—cos x)smx dx
Let sec 2x =t 0
t ( sin’ x =1—cos’ X)
= 2sec2x tan2x= —— .
dx Put, cos x = t = — sinx dx = dt

dt

dx=————
= 2sec2x.tan2x

b1
When, x=0=t=cos 0=1, when XZE
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i
= t=cos—=0
2

/2 0

1= I (l—cos2 x)sinx dx:j(l—tz)(—dt)
0 1
0
3
S PO (0—0)—(1—9 _2
3 . 3 3
n/4 n/4
C. Letl = .[ 2tan3xdx:2‘[ tan? x.tan x dx
0 0
/4
= 2.[ (seczx—l)tanx dx
0

[ 1+ tan2 X = sec2 X:|

/4 n/4
2 Iseczxtanxdx— J tan x dx
0 0

n/4
2 I (tanx)sec2 xdx—z[—log|COSX|]g/4
0

o Letl) = J.(tan x)sec2 xdx puttanx =t

2 2
Dseczxdx:dt.'.ll :Jtdt:t—: tan” x
2 2
¢ 2 n/4
=2 an x +2| log cos = —log|cosO|
2 o 4

2( ™ 1
= tan”| — |-0+2| log| —= |—logl
3 { g(ﬁj g}
=1+21log2"2-0  (.logl=0)

= 1—2><%10g2 =1-log2

1 1
D. Let I= .[silf1 xdx = J‘sin71 x.1dx
0 0
Applying rule of integration by parts taking
sin'x as the first function and 1 as second function,

et 1= ™ )] -

Put ] —x?=t=>-2xdx =dt
When, x =0
=t=1landwhenx=1=t=0

1< [xsin- ] L[4
.I—[xsm x]o+2.l[\/I
0
=[xsin_1 x]l +l|:£}
0o 2 1/21

=1sin~! (1) +|:—\ﬁj|

INTEGER TYPE QUESTIONS
tan- - X+(x=D)
33. (b) Iotan (1+x x2 )dx J.tn L—x(x—l)}dx
1= J-OI [tan’1 x + tan~!(x —I)J dx .. ()

let I= J.Ol tan™! [lfi:izj dx
= jol [tan~!x + tan~! (x — 1)] dx
_ jol [tan~! (1 —x) — tan"! (1 —x — 1)] dx
= I; [-tan™! (x — 1) —tan"! x] dx ,

1
I=- Io [tan~!'x + tan~! (x — 1)] dx ..(ii)
Adding (i) & (i1) 2I=0 or I1=0.

2n
4. (a) Ilog a+bsecx _2-"1 a+bsecx dx
0 a—bsecx a-bsecx
T
=2 Ilog(a+bsecx)dx—2jlog(a—bsec(n—x))dx
0 0
T T
:2I10g(a+bsecx)dx72'|.log(a+bsecx)dx:0
0 0
V10—x
35. (b) Wehave 1= dx .
o veme 1= [ 2100 N EN = ®
_J~ J10—(10-x)
V10— x +410-(10-x)
8
- - Jde ... (i)
SN0 —x +vx

Adding (i) and (ii), we get

20= [1dx=8-2=6
2
Hence I=3

1 1

36. (b) 1= J-(x—[x])dx = J. xdx — j.[x]dx

-1 -1 -1

> Jo 1
:{%:l - I [x]dx +J-[x]dx
-1 -1 0

[-1- j( 1)dx+J-0dX

-1

1

5l
If —1<x<0,[x]=-1
If 0<x<I, [x]=0

=0-[-x]’,-0=0-[-0-(-D]=1



T T

2 2
37. (@) I= Ilog (tanx) dx =I log {tan [g—x)} dx
0 0

(@]
o
=
>

log( )dx

Il
S = | 3

Y T
2 2
w20 = I log(tan x)dx +Ilog(cotx) dx
0 0
T
2
- j[log tan x + log cot x |dx
0
g
2
= Ilog (tanx . cotx) dx
0
T Y
2 2
[rog(yax=Jodax=0 ~.1=0
0 0

38. (¢) Use J.; f(x)dx = j; f(a—x)dx

39. (¢) Letl=

dx

J‘n sin 2mx dx J‘n sin( 2mm — 2mx )

0 sinx 0 sin( T — X)
:j“ﬂdx - 1= 20=0=1=0
0 sinx

log (Mj dx .. ()

4+3cosx

U
0

O[3 O3

—
o
aQ

7\

4+3sin(7t/2—x) i
4+3cos(n/2-x)

{ Tf(x)dx = Tf(a—x)dx]

/2

4+3

S 1= [ rog( B30
4+3sinx

. T T .
*rsin| ——Xx |=cosxand cos| ——X |[=sinx
{ (2 ) (2 j }

On adding egs. (i) and (ii), we get

n/2 .
o= J~ log 4+3sinx +log 4+3c9sx dx
0 4+3cosx 4 +3sinx

.. (i)

/2 .
4 4
= oo J- log( +3sinx +3C98X)dx
0 4+3cosx 4+3sinx

[ logm +logn = log mn]

INTEGRALS
/2
= 2= .[ logl dx
0
/2
= 2I= [ 0dx (- logl=0)
0
= 1=0
1
Let Izjtan_l[zx—_lzj dx
0 I+x—Xx
_ tan_l(x—i-(x—])\
l—x(x—l)

= {‘[an_1 X +tan”! (x— 1)} dx

tan71 A+ tan7l B= tan7l A+B
1-AB

= I:j{tanlx—tanl(l—x)} dx (1)

Also, 1= j {tamfl (1 - x) —tan! (l - (l - x))} dx

{ }f(x)dx = }f(a—x)dx]

= 1=[lan" (1-x)-n"(x) jax (i)

On adding egs. (i) and (ii), we get
21=0= 1=0

Let 1= jcos" x sinx dx

Put cos x =t
—sin x dx = dt

n+l

D —_[t“dt =—

n+1l

cos"* x cos® x

== +C=- +C
n+1 6

n+1=6 or n=5
We have,

3x+1 =5 N B
(x=3)(x=5) x-3 x-5
3x+1=-5x-5)+Bx-23)
Putx =35
35)+1 =B -3)
16 =2Bor B=28

dx .1 X
'I—zsm —+c
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X —X

e +¢
4. (b) 1= j—ex_e_xdx

Pute*+e*=1t
(e + e MHdx = dt

dt
1= ITzlogt+C

=log (ef—e¢™ +C
= log[eX —L] +C
eX
—log( e 1\+C
)
zlog(62 - 1) —-loge*+C
=log (e*-1)—-x+C
TA=1

45. (b) If f (x) is an even function then
a a
[ f(x)dx =2[f(x)dx
-a 0

Here f (x) = x®— x*+ x%+ 1 is an even function,

therefore a = 4.

ASSERTION - REASON TYPE QUESTIONS

T

2
46. (a) I= IZx/tanx dx,Puttanx =t2= dx = th‘t‘
1+t

0

Ifx=0=t=0and X=§3t=oo

Todt TR 4l+t’ -1
= .[ 4 :I 7 at
01+t 0 1+t
o 1+l © 1—i
t2 t2
:j dt+j dt
2 1 2 1
0P+ 0t
t t

f(x):log[1+xj
1-x
f(-x)=1 (I_—Xj——l (H_X)

(—x) =log i)~ o8| )= f®

48.

49.

50.

51.

52.

()

(@

@

(b)

(©

a
fis an odd function = If(x)dx =0

—a
Both are true and Reason is correct explanation of
Assertion.

Derivatives Integrals
(Anti-derivatives)
Xl n+l
(0 — =x" [x"dx=>—+Cin=-1
dx| n+1 n+1
Particularly, we note that de =x+C
d
—x=1
dx
Sometimes, function is not expressible in terms of

elementary functions viz., polynomial, logarithmic,
exponential, trigonometric functions and their inverses

etc. We are therefore blocked for finding If (x)dx

2
Therefore, it is not possible to find J‘efx dx by

inspection since, we can not find a function whose

derivativeis e
The process of differentiation and integration are
inverses of each other in sense of the following results.

—jf x)dx =f(x)and [f'(x)dx =f(x)+C

where C is any arbitrary constant
Let F be any anti-derivative of f, i.e.,

%F(x) —f(x)
Then _[f(x)dx =F(x)+C
Therefore, — [£(x)dx =—(F(x)+C) =
> dx dx
Similarly, we know that
d

%F(X):f(x)

f'(x)=—~=~F(x

(x) =1 (x)

andhenceJ.f x)dx =f(x)+C

where, C is arbitrary constant called constant of
integration.

The derivative of a function has a geometrical
meaning, namely, the slope of the tangent to the
corresponding curve at a point. Similarly, the
indefinite integral to a function represents
geometrically, a family of curves placed parallel to
each other having parallel tangents at the points of
intersection of the curves of the family with the lines
orthogonal (perpendicular) to the axis representing
the variable of integration.

We can speak of the derivative at a point. We never
speak of the integral at a point, we speak of the integral
of a function over an interval on which the integral is
defined.
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53. (a) Here, 1= I[sin(log x)+cos(log x)]dx .. (D) J-“ cos? y d ]5 a” cos? y o
By using inspection method, 1+ 1+ 4
d d d T
a{xsin(logx)} :x&sin(logx)-i-sin(logx)&(x) T % cos? x )
| I= I — dx .. (ii)
=xcos(logx)x—+sin(logx) 1+a
X b b
= cos (log x) + sin(log x) [ J' F()dy = I f(x)dx}
From egs. (i) and (ii), we get a a
d Adding (i) and (i),
I:J.&{xsm(logx)}dx . J.n (1+a")cos? (+a“yeos’x _J-n cos? 1 d
= x sin(logx) + C o

54. (a) The value of definite integral of a function over any
particular interval depends on the function and the
interval, but not on the variable of integration that we
choose to represent the independent variable. If the
independent variable is denoted by t or u instead of x,

b

we simply write the integral as I f(t)dt or If (u)du

a

b
instead of If(x)dx
Hence the variable of integration is called a dummy
variable.
b b
55. () [xf(x)dx=[(a+b-x)f(@a+b-x)dx
a a

b b
=(a+b)[f (a+b—x)dx-[xf (a+b-x)dx

a a

.. Reason is true only when f(a + b—x) = f (x) which

holds in Assertion.
. Reason is false and Assertion is true.
56. (a) Here f'(x) = tan x.

CRITICALTHINKING TYPE QUESTIONS

b
57. (d) Letl=|xf(x)dx

a

Letatb—-x=z = —-dx=dz
When x=a,z=b andwhenx=Db,z=a

1=—j(a+b—z)f(z)dz
b

a b
1=(a+b)jf(x)dx—jxf(x)dx

a

1_(a+b)jf(x>dx 1. 21_(a+b)jf(x)dx

b
Hence, 1= ( ) J.f(x) dx
T cos?
X
58. [= | ——dx
© _'[n l+a*

Put x =—ythen dx =—dy

.. ()

59.

60.

(b)

(b)

(1+a")

T
21 = 2...0 cos? xdx (even function)

1= 2.[ "2 cos? dx
cos” x
0 ... (ii1)

2a a
[+ [ feodx =2 reoasif fa=x) = £
0

n/2
=2 J‘ sin? xdx ... (iv)
0
Adding (iii) and (iv)
n/2
21=2 I (cos2 X +sin’ X)dx =2n/2=m
0
I=n/2

Let I= jsin3 xcos> x dx . Then,
I :éJ‘(2sinxcosx)3 dx

I¢.3 3sm2x sm6x
I—gjsm 2xdX == —I

1
= I=—|(3sin2x —sin 6x)dx
L |
1 1
=— —ECOSZX +—cos6x+C
321 2 6
1
Letl= I—dx
- 3 5
Vsin’ x cos” x
= I= J‘ dx = 1= jsez/;‘ dx
2xcos”? x tan
[Dividing numerator and denominator by cos*x]
(1 +tan? x) 5
= I= 5 st X dx
tan™ ~ X
Putting tan x = t = sec?x dx = dt
1+t
I= I 377 4t

t
32, 1/2 -2 ¢
= 1:_[({ +t )dt——+—+C

Vo372

)3/2

=- +g(tanx +C

Jtanx
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61. () Letl- | ! 4x.Th 2A-2B+C=3
. C ell= | —/—— . cn
— g 2A-2C=4
9+8x ~x* = A=1,B=C=-1
I:I;dx I 3x+4 J I 2x+2
> :
—{X —SX—9} x3—2x—4 x—2 2 2+2x+2
1 2
I:J' 1 dx :loge|x—2|—510g‘x +2x+2‘+C

\/—{x2—8x+16—25}

i

1
I= dx
J‘1+3sin2 X +8c0s? x

62. ()

Dividing the numerator and denominator by cos’x,

we get
sec?
1= I X dx
sec’ x +3tan® x +8

SGC2 X

2
sec” X
= I:I 2 2 dx:I 2
1+tan“ x+3tan“ x+8 4tan“ x+9
Putting tan x = t = sec’x dx = dt, we get

dt 1 -1
—I F=oxXytan | — +C
4249 404 232 4 32 3/2
= I:ltan 2t +C—1 -1 2tanx +C
6 3 6 3

3
Letl= IX4+de.Then,
X =9

63. (c)

3

X X

IzIX4_9dX+JX4 _9dx =1, + 1, + C(say), where
3

X
I =
1 .[X4_
Putting x* —
el 1 1. |4
I, =~ [~dt =—loglf| =~ 1o ‘x —9‘
! 4-[‘[ 4 el 408

X
dx and I = dx
9 an ‘[x4—9

9=tin I, = 4x3dx = dt, we get

X X
I, = dx = d
2 Ix“—9 * J(X2)2_32 *
t = 2x dx = dt, we get
|t 31
|t+3|

Putting x2 =

__J* dt 1 RN
2-3 272x3 2 %243

x2—3
X“+3

+C

1 4 1
Hence, I=—1o ‘x —9‘+—lo
4 & 12 g

64. (d) 3x+4 3x+4
) x> —2x—4 (x—2)(x2+2x+2)

A Bx+C

X=2 x*4+2x+2
= 3x+4=AX>+2x+2)+(Bx+C) (x-2)
~ A+B=0

x2—3‘

65.

66.

€))

(a)

1

:>k=—5 and f(x) = [x* +2x + 2|
1-cosx
LetI= J.cosx(1+cosx)
1-cosx -y

Le‘[COSX:yjcosx(1+cosx)_y(1+y)

-y A B
Now y(1—+y)_?+m ()

=1-y=A( +y)+ By
Puty=01in (i), we get A= 1.

Puty=-11in (i), we get B=-2 ...(i1)
Substituting the values of A and B in (i), we obtain
l-y 1 2
y(l+y) 'y l+y
l-cosx 1 2
= cos x (1+cosx) T cosx  1+cosx LY = cosx]

1—cosx

1 2
= dx— d
dx= J‘cosx * I1+cosx x
1
= IZISCCXdX—Ide

= .[secx dx—‘[sec2 (x/2)dx

1=f
cosx 1+cosx

= I= log|secx+tanx|—2tan(x/2)+C
T
1

We have, I = J(;mdx

= T—l dx
0

X 1 2 X
Let tan—=t = —sec” —dx =dt
¢ 202
Also,x=0=t=0andx=n=t=o0
T odt

-]

2
09+t
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Tt
I1=2
£3z+t2
I:g[tan_li} 2[tan o—tan OJ
3 3,y 3
_E(ﬁ_]_ﬁ
S 3\2 3

T
67. (c) Given, jfn sinxdx =k
0

/2 -
k=2 j /nsin x dx :2(——@2)
2
0
~ k=nim?2
/4 -
Then, j En(1+tanx)dx:§£n2
0

= —g [From eq. (1)]

68. (a) Wehave,1= jl.tan‘l Jx dx
Using by parts,

1= tan~! Vx.(x)-
:xtanle_ j

x x dx

1+x 2f
1+x 2\/_

-1 1+x 1
= xtan”Vx - J( 1+x 2\/7 (1+x) \/;de

= Xtan~ \/;_J.2\/;+'[2\/;(1+x)

= Xtan_lx/;—\/;+tan_l x +C
- (x+1)tan_1\/;—\/;+c

8 8

sin® x —cos ” x
®. @ I J‘1—25inzxcos2 X o
3 (sm x —cos x)(sin4 x + cos X) dx
- —251n2xcos2x
(sin X —COS x)(sm X +cos X)
B J' (sin4x+cos4 X) dx
- 1-2sin? x cos? x
1.(Sin2 X — 08> x)[(sin2 X +c0s > x)2
B J‘ —2sin? x cos? X]
- 1-2sin? x cos? x
3 (sin2 X — cos 2 )()(1—2sin2 X C0s 2 X) g
- 1-2sin? xcos? x
= —J.cos 2xdx:—lsin 2x+c¢
2
0. () J' sin x ZJ‘ sin(x —a.+a) dx
: sin(x —a.) sin(x —a.)

dx

B J‘ sin(x —ot) cos oL + cos(x — ) sin o

sin(x —a.)

= I {cos o +sin o cot(x — o) }dx

=(cosa)x + (sina)logsin(x —a) + C
. A=cosa, B=sina
2 1 2 1 2
I=[£(x)dx =] f(x)dx - [ f(x)dx=[ x*dx+[vxdx
0 0 1 1

0
37 32 2
B IR B :[1_0}4_[23/2_1}%
A E 3
1 2 2 1
—§+§2\/§—§—§(4\/5—1)

X

We have g (x) = jCOS4 t dt
0

X+T Y X+T
Lg(x+m)= J. cos*tdt = Icos4t dt + _[0054 tdt
0 0 b

X 4 ti iodi

_ 4 “» cos” tis periodic
&(m) +I cos Tt dt {with period © }

0

=g(n)rg®

We have cosx >sinx for 0 <x<—

&~ |3

. i
and sin X > cos x for ZSXS—

N[ a

T
IO2 | sin x — cos x | dx

T T
= jo4 (cos x —sin x)dx +Jﬂ_2 (sin x — cos x)dx

4
T

T
:[sin X + cos x]a‘ + [— Ccos X — sin x]é

4

Lol
=V2-1-1+4/2 =22 -2

b b
Use ja f(x)dx:L f(a+b—x)dx

Here, a+b=n

w4 gdp I3n/4 (r—¢)do
TC/4 1+Sln¢ 11/4 1+ Sin(TE — ¢)
3n/4 mdo

/4 1+sin¢

3n/4 1-sind
-[n/4 dd)

cos’ )
= TCI:/ZM (sec2 ¢ —sec ¢tan ¢)dd

= mtan¢ —sec (I)]f:/i/‘4

= 2(2\/5 ~2)=n(~2-1)=

i
\/§+1
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T
2x (1+sin x 2x dx sin x dx
75. (b) I 2x (A4S x) 4, —I ZJ
1+cos X l+cos X 1+cos X
X sinx dx
=0+4 J.—;
1+ cos? x
(n X) sin (m— x)d
N 1+ cos? (m—x)
(n x)smx
=4 I
1+ cos® x
T,
= 4n J'smxdx _4J‘xsm x dx
1+cos? x 0 1+cos? x°
= 2l =4n I&dx
l+cos X
put cosx—tand solve it.
1
= dx
76. (d) Wehave, I J.(sinx-|-4)(sinx—1)
J~ (sinx +4)—(sinx 1)
s1nx+4 (sinx —1)
:_J-smx—l __I51nx+4
2 X
1 sec 5
=—I dx
5 2tan -1- tan2X
2 2
1 seczi
_Z 2 dx
5

2tan§+4+4tam2 X
2 2
Put, tanizt
2

= seczidx =2dt

- I 2t _l 2dt

S5Vt 5 2t+4 1+t]
dt 1 dt

) __I 2 ate1 10 2+%t+1

1 2dt(\/ﬁ\2
[H e

2.1 2 f4l)
5t-1 515 J_

Il
[\e]
—
_—
(9]
§’N
(9]
P
N
s
| B
:\N\x
+
LR
Ne—
+
@
~~
—
N

77.

78.

79.

(b)

(@)

(@

But, given that
1

(tani — lj
2

From egs. (i) and (ii), we get

I=A +Btan™' [f(x)]+C ...(ii)

X
4tan—+1
2 -2
AZ_: B:_s f =
5 515 (X) V15

We have, f(x) =f(a—x) and g(x) + gla—x) =4

Let I:Tf(x)g(x

)dx (D)

= Izil[f(a—x)g(a—x)dx

‘Tf(x)dx :j‘f(a—x)dx
= I:Tf(x) 4-g(x)}dx .. (ii)

[+ f(x)=f(a—x)and g(x) + g(a —x) =4 (given)]
On adding egs. (i) and (ii), we get

a a
20=[4f (x)dx = I=2[f(x)dx
0 0
Let x =a sin%0
then dx =2a sin 6 cos 6 dO

2asin0.cosO

1= j—'de
asin’ 0.acos’ 0
=2[d0=20+c
= ZSin_l(\/x/a)+c
We have
cosx when OstE
|cosx |= 2
T
—cosx when ESxSn
YA
& (m.1)
x O (g 0) (n,0) X
Y'v
/2
I|cosx\dx— _[ | cosx | dx + j | cosx | dx
0 /2
/2 T
— J. cos xdx + I (—cosx)dx
0 /2

[sin x]g/2 —[sin x]z/2 =1+1=2




416 INTEGRALS

n/2 Jsinx 84. (b) After dividing by cos?x to numerator and denominator
= | ———dx ; of integration
oo - | e - ®

m/2 Jfsin(m /2 —x)

Then, I = -[\/sm(n/Z X)+\/cos(n/2—x) i

- J- sec” x dx

4tan X+4tanx +5

_ sec? x dx
nfz Joosx " ) (tanx+1)* +4
= 1= o Veosx ++/sinx -+ (i) :Ltan—l(Ztanx+1)+C
Adding (i) and (ii), we get 22 2
- J- Jsinx dx+n‘f2 Jeosx 85. (b) 1= j 1+1/x2 _J- d(x-1/x)
A/CosS X ++/sin x A/sin x +\/COSX x2+1+1/x2 l/x) +3
/2 1 g x-1/x
sinX ++/cosx " n T = —tan +C
= | ——F—=dx= | ldx=[x]§ "==-0
E[ sinx +~/cosx '([ L) V3 £
1 [ & =D
i 2 sin X T = —=tan +C
SN L LE . N Jx
4 ) Vsinx ++/cosx 4
13 13 86. (© I= [lo [ jd @)
X—X . g X
81. (b) j( ) —f [——j dx I X
AN oL 1t Zdx = = |lo [M}dx
= 7‘['[ dt {Pumng B I=t= N dx =dt =1 f g _x
4/3 4/3
-1t =3( 1 1
=——+C _—[——lj +C _ X _
2 4/3 8 L2 = jlog[l_x Ilog " dx =1
82. (a) Here since the highest powers of x in numerator and o= 00 _o
denominator are equal and coefficients of x2 are also =2=0=1=
equal, therefore /3 .
5 87. (b) 1= j j Jsinx __NSImX x ... ()
j x“+1 _14 A N B n_/61+x/cotx 6 VsInX +~/cosx
(x-1)(x-2)  x-1 x-2
On solving we get A=—2,B=5 3 sin [E_ ]
2

x2 +1 2 5 Then, 1= | dx

Syt e )

The above method is used to obtain the value of

constant corresponding to non-repeated linear factor /3 Iynn
in the denominator. = I= _[ Lxldx ... (i)
) 5 276 VoS X +/sinx
Now, 1= I(I_QJF x—2) dx Adding (1) and (ii), we get
=x—-2log(x—1)+5log(x—2)+C 2 = .[ x/s1nx+x/cosx
(x—2)5 n/6\/cosx +\/Sll’1X
=x+ log +C
(X_l) /3
B Lm/3 M W m _
83. (b) Putx o=t = dx=2tdt = 2= [ ldx=[x]gg=2-= = 1=m12
/6
tdt "
I 88. (b) - |x| |-1when -1<x<0
vt (B o= t ) " x| 1 when0<x<2

0

t 0 2
\/T = 2sin”! +C "'I:I%dx+.[‘z J'( 1)dx+jldx
-1 0

-1

2sin~ f; Z :—[x] 91+[X]§ =—14+2=1

Q



