DCAM clqsses

ynamic Cla ademic Ma

7.INTEGRALS

10.

11.

12.

The value of fon/z 1

Single Correct Answer Type

——dx, is
9cosx+12 smx
2) —1log1o 6 b) = log, 6 91 (6) a1 (15)
15 9810 15 O8e %8\ 15 %8\
The value of f_oz[x3 +3x2+3x +3+ (x + 1) cos(x + 1] dx is
a)o0 b) 3 c) 4 d)1
e?*—2e* .
J == dx isequal to
a) log(e?* + 1) —tan~1(e*) + C
1
b) Elog(ezx +1) —tan"1(e*) + C
1
c) Elog(ezx +1)—2tan"1(e¥) + C
d) None of these
1, _q( 2x-1 .
The value of [ tan (1+x_x2) dx is
a)l b) 0 c) -1 d) None of these
. X .
J |1+ sin (Z) dx is equal to
a)8(smx+cos )+c b)8(sin£—cosf)+c
8 8 8 8
1, «x X
c)8(cos§—sm8)+c d)—(s1n§—cos—)+c
. b xdx .
The value of the integral fa NNl
1 I8
a)m b)E(b—a) C)E d)b—a
. 3 dx .
The value of the integral fo NEEENCETEL is
2) 11 b) 14 0 2 d) None of these
15 15 5
12a f(x) .
The value of | Tt rzace X s
a)a b) 2a c) 3a d) 6a
The value of
—2
f [p log + q log( + r] dx depends on
a) The Value of p b) The value of g
c) The value of r d) The value of p and q
The antiderivative of — \ﬁx with respect to x is
a) (logz e)sin™1(3*) + C
b) sin~1(3%) + C
c) (logs e) cos~1(3%)
d) None of these
dx - = f(x) + constant, then f(x) is equal to
a) 1/logx b) logx c) loglogx d) x/logx
. . 1 3.
The solution of the equation fligz ex_—1dx = log; is given by x =
a) e? b) 1/e c) log4 d) None of these
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

If f (x) is continuous for all real values of x, then },12; fol(r — 1+ x)dx is equal to

10

a) f(x)dx
0

1
b) J f(x)dx
0

1
c) 10.[ f(x)dx
0

1
d) 9.[ f(x)dx
0

The value of the integral f_11 [x2 + {x}] dx, where [-] and {-} denote respectively the greatest integer

function and fractional part function, is equal to

a)5+\/§
2

Let f(x) = mforn > 2and g(x) = (fofo ...of)(x).

1
) nn-—1)

1 11
b) —— (1 +nx™)""n+c¢
n—1

1

2 nn+1)

d) ! 1+ ")1+1+
n+1 nxr) nwe

1
1+nxm)i™=

b)5—\/§
2

+c

1
A +nmxm*n 4

Letl, = f:/zsinnxdx,n € N. Then

a) Iyl ,=n:(n—1)

b)I,>1,_,

The value of f03 xV1+xdx,is

9
a f—
)2

27
b) 2L
)4

fol log {sin (%)} dx is equal to

I
a) —ElogZ

[—%_is equal to
x(x7+1)

x7
a) log <x7 n 1) +c

b) —log2

1 x”?
b);log 71 +c

[ cos {2 tan~! /%} dx is equal to

1
a) 3 (x2=1D+c
x?+
The value of [ ——

)1 (x—l)_l_

a —

°8 x+1 ¢

) x +1 (x_1>+
XTI\ 117

tan—1yx |1+x+x2
[e —_
1+x2

-1
a) xe®™ X 4 ¢

[ is equal to
x+/x

a) %log(l + \/E) +c

f 1
Jsin3 x sin(x+a)

1 .
dx is

2
X
b)Z-l-C

dx is equal to

-1
b) xzetan X +c

b) 2log(1+Vx) + ¢

dx is equal to

a) 2 cosec avcosa + sinatanx + C

C)_5+\/§
2

gx) = (fofo....of) (x).

n times

c) n(ln—z - n) =In

126
0=
15

C — —
Tl'og

<x7 + 1)
c) log +c

x7

x
c)§+c

x+1
b -
)log(x_1>+c
d)log(x? —1) +c¢

1

-1
C) ZetanTtx 4 .
X

) %log(l + \/E) +c

d) None of these

Then, [ x™2 g(x)dx equals

d) None of these

d) None of these

I
d)ElogZ

1 x” +1
d);log =7 +c

X
d)7+c

d) None of these

d) 3log(1 + \/E) +c
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

b) —2 cosec avcosa + sina cotx + C

c) cosec avcos a + sina cotx + C
d) None of these

f:/z log sin x dx is equal to

U 1 1 s
a) — (E) log 2 b) nlogz c) —ﬂlogz d) Elog 2
fol x+1 —= dx is equal to
a) log3 b) log 1 c) log4 d) log 2

The tangent of the curve y = f(x) at the point with abscissa x = 1 form an angle of 7/6 and at the point
x = 2 an angle of /3 and at the point x = 3 an angle of 7t /4. If f"(x) is continuous, then the value of

FLF00 f'@)dx + [ f(x)dx, is

2 43 -1 b) 33 -1 9 4—343 d) None of these
3V3 2 3
_ @) B Coa 3 .
Ifg(x) = > defined over [—3,3] and f(x) = 2x* — 4x + 1, then f_3 g(x)dx is equal to
a) 0 b) 4 ¢) —4 d)8
x+sinx .
J Ty dx is equal to
x x
a) xtanz +C b) cotz +C c) log(1 +cosx) + C d) log(x + sinx) + C
. 6 Vx .
The value of the integral f3 NCEaW dx is
3 1
23 b) 2 1 d)=
2 2
dx .
fm is equal to
X x 1 d) None of these
A @ izt D@zt ) gz ©
The value of the integral f:/z(sinloo x — cost%0 x)dx is
1 100! I d)0
a) — b) =700 )
100 (100)100 100
[e*[f(x) + f'(x)]dx is equal to
a)e*f(x)+c b)e* +¢ c)e*f'(x)+c d) None of these
f 1-cosx-sinx is equal to
x x x x
a) log 1+C0tz|+C b)log|1—tan§|+c ) log|1—cot§|+c d)log|1+tan§|+c
The value of a € [0, 2] which does not satisfy the equation
(24 . . .
fﬂ/z sinx dx = sin 2aq, is
3 7 11m
b) = = d) —
a)m ) S )—
If f_41f(x) dx = 4 and f24(3 — f(x))dx = 7, then the value of fz_lf(x)dx, is
a) 2 b) -3 c) =5 d) None of these
Iff(x) = S\’/T:_;f and g(x) = 5" ¥, then [ f(x)g(x)dx is equal to
a) eS" ' X(sin"lx — 1) + ¢ b) esin™'x 4 ¢
) e(sin™x)? 4 . d) e2sin”lx 4 o

The value of f_31(|x — 2| + [x]) dx is ( [x] stands for greatest integer less than or equal to x)
a) 7 b) 5 c) 4 d) 3
Let g(x) = f(f f(t)dt, Where% <f(@)<1,te[0,1]and 0 < f(t) < %for t € (1,2], then
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40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51

52.

53.

54,

a)—;gg(2)<% b)0 <g(2) <2 c);<g(2)§g

%2

Letfmdx = p/ (1 —x)(3x% + 4x + 8), then value of p is

)= b) )
a) — = o) —
15 15 15
fol{x}d{x} is equal to (where {-} denotes fractional part of x)
a)o0 b) 1 J 1
2

x5 .

If I = fﬁ dx, then I is equal to
2 5 2 3

)50 + x3)2 +30 +x3)z +¢
c) log|\/§—\/1—x3| +c

The value of the integral J-0100 " V1 —cos2x dx,is

a) 1002 b) 200 V2 )0
The value of | = f:{fz | sinx| dx is
a)o b) 2 c) —2
The value of f_32|1 — x?%|dx is

) 28 b) 14 |
a) — —_ ) =

3 3

f_zz(x — |x|)dx is equal to
a) 0 b) 2 o) 4
The value of fol log[x] dx is
a)0 b) 1 c) log1
1 —%_js equal to

0 xivixz® o
a)m/3 b)m/2 c)1/2
f—(Sine+COS 9 dois equal to

Vsin 26
a) log| cos® —sin® + Vsin20 | + ¢
c) sin~1(sin® — cos 0) + ¢

cosx+xsinx .
[————dx isequal to
x(x+cos x)

a) log(x(x + cosx))+C D) log(
Iff dx

X242x+2
a)tan"1(x + 1)

fn/z cosx—sinx

X + cos x)
= f(x) + ¢, then f(x) is equal to
b)2tan"(x + 1)

dx is equal to

0 1+cosxsinx

a) 0 T T
b) = c) —
) 2 ) 4
[ cosec* x dx is equal to
cot3 x tan3 x cot3 x
a) cotx + 3 +c b) tanx + 3 +c c) —cotx — 3
/2 sin?/3 x .
fo Ry Sy dx is equal to
T T 3m
- b) = 2
2) 3 )3 9=

X + cosx
c) log (—x )

c) —tan"(x + 1)

d)2<g2)<4

d) None of these

d) None of these

b)log|\/§+\/1+x3|+c

2 3 2 1
d)§(1+x3)2—§(1+x3)2+c

d) 400 V2
d)-2<I1<2
d)1

3
d) —4
d) None of these

d) /4

b) log|sin® — cos 6 + Vsin20 | + ¢
d) sin"1(sin 6 + cos 0) + ¢

d) None of these

d)3tan"(x + 1)

d 4
)6
tan3
d) —tanx — an x+c
3
d)m
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

fn/z vcotx

0 Jeotrivianx dx is equal to

a)1 s 1
b) —1 - d)—
) 95 b
2
The value of ff £os8 :dx,a > 0is
T 1+a
2 b z z d
a) 2m ) 2 ) > )am
The value of fonx sin® x dx is
4 2
a) an b) < o0 d) None of these
3 3
To find the numerical value of f_zz(px3 + gx + s)dx, it is necessary to know the values of the
constants
a)p b) q c)s d)pands
_ 2
The value of [ etan™x XD gy i
1+x
a)tan'x +c b)etan™x 4 2x 4 ¢ c) etan ™ x 4 ¢ d) xetan ¥ 4 ¢
m/2 cosO .
fO Nrwerer df is equal to
n . m .
35 )% 93 )3
. 1 2 3 AN
lim,,_ 0 {(1 + Z) (1 + Z) (1 + ;) (1 + Z)} is equal to
a)e/4 b)4/e c) 2/e d) None of these
fzk(Zx + 1)dx = 6, then k is equal to
a) 4 b) -2 c) -3 d)3
Ifl = fol cos {2 cot™1 /ﬂ} dx, then
1+x
1 1 1 1
a - b = —— C —_ d —_ —
)1>2 )1 5 )0<1<2 )1 5
[(sinx — cos x)*(sin x + cos x)dx is equal to
sinx — cos x sinx — cos x)° sinx — cos x)* sinx + cos x)°
a) ———+c b)( ) +c C)( ) +c d)( )
5 5 4 5
I 1,
Primitive of T S equal to
1 1
a) 2log|1+ 4vVx| + ¢ b)§10g|4—\/§|+c ) 2log|4 + Vx| + ¢ d)zlog|4+\/§|+c
m/2  dx
The value of ["" ———1is
a) 0 b) 1 T T
) > d) 7
[ —% equals
cos x++/3 sinx
)11 t (x+ﬂ)+ b)ll t (x n)+
a)=logtan(=-+-—=) +¢ —logtan|=-——=) +¢
2 8T 12 2 8RN T 12
c) lo tan(f+£)+c d)lo tan(£—£)+c
AVEET VT
. /2 a-sinf .
The value of the integral f—n/z log (a+sin9) df,a > 0,is
a)o b) 1 c) 2 d) None of these
The value of the integral f13 V3 + x3 dx lies in the interval
a) (1,3) b) (2,30) ) (4, 2\/300) d) None of these

The value of f::/zz(x3 + x cos x + tan® x + 1) dx is equal to
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

a)o b) 2 O
f_ll [x sinTt x] dx is equal to
a) 2 b) —2 01
The value of f:_zl 1oge x| iy is
3 5 c)3
— b =
a) > ) .

secx cosx sec?x + cosecx cotx
Iff(x) = |cos?x cos?x cosec?x
1 cos? x cos? x
2) 0 b) 1 o~
4
3 5
The value of [ 2T g js
sin“ x+sin* x
a) sinx — 6tan"1(sinx) + C
b) sinx — 2(sinx)"* + C
c) sinx — 2(sinx)™! — 6tan~(sinx) + C
d) sinx — 2(sinx)™! + 5tan~(sinx) + C
fol x3/2y/T = x dx is equal to
/i . i T
2 )5 912
The value of I = folx |x — %| dx is
a) 1/3 b) 1/4 ) 1/8
The value of f_”ﬁz sin{log(x + Vx2 + 1)} dx, is
a) 1 b) —1 90
fx3_1 dx is equal to
x3+x q

a) x —logx +log(x? + 1) —tan"lx + C
1
b) x —logx +§log(x2 +1)—tan'x+C

1
c) x +logx +§log(x2 +1)+tan"lx+C

d) None of these
But for all arbitrary constants,

1+sin9—sin29—sin39d9_ Lt
f 25in6 — 1 s equatte

1 3
a) E\/sine — cos 26 +ﬁloge|(4sin9 +1) + 2V2Vsin6 — c0529|

\2
3

1
b)z\/SinH + cos 26 +4—loge |(4sin6 —1) 4+ 2v2Vsin 6 + cos 20|

V2

.8
15

1 3
) —2\/sin9 — cos 26 +Zloge|(4sin9 +1) — Vsinf — c0529|

2\/
Vsin 6 + cos + [0} 4sinf + VSin Ccos

f_ol max{x — [x], —x — [-x]}dx is equal to

a)3 3 3
b) - c) —
)2 ) 4
1 x3+|x|+1 .
) ErETI] dx is equal to
1
a)In3 b)2In3 c) §1n3

, then f:/z f(x) dx equals

)

d) None of these
d)o

d)5

q s
) 16
d) None of these

d) None of these

d) 2

d) None of these
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

2 2x- :
22222 gx is equal to

0 2x—x2
a)o b) 2 c) 3 d) 4
f” xdx lt
——isequal to
o 1+sinx a
T
a) -1 b) > O d) None of these
02
IfI, = f:/z S:ilnznxx dx, then which one of the following is not true?
L nmw
Q) In =
/2
sinx cos 2n x
b) I, = 2 f T
sinx

0
c) 1,15 .1, .. 1saAP.

d) sin(l45) =0
If £(¢t) is an odd function, then foxf(t)dt is
a) An odd function b) An even function c) Neither even norodd d) 0

If f(x) = a e®* + b e* + ¢ x satisfies the conditions f(0) = —1, f'(log2) = 31,f;0g4(f(x) —cx) dx = 3—29,
then
a)a=5b=-6,c=-7
b)a=5b=6c=7
cJa=-5b=6c=-7
d) None of these

o) dx .
The value of | i
i L T 0"
350 )20 920 )80
1
Imn = fxm (Inx)"dx =
0
n —m —n
a) n—HIm,n—l b) n—_l_llm,n—l c) m—_i_llm,n—l d) n—_|_11m,n—1
[ e3108% (x* + 1)~'dx is equal to
1 1
a) e3logx 4 ¢ b) Zlog(x4 +1D+c logx*+1) +c d) E1og(x4 +1D+c
00 x dx .
Jo oS equal to
T b) 0 Q1 n
a) > d) 7
If f(x) = tanx — tan® x + tan® x—...co with 0 < x < %,then f:“f(x)dx is equal to
a) 1 b) 0 ol ol
4 2
1x%+1 .
The value of [ 5 dx s
1 1 1 1
a)g(3—47t) b)€(3n+4) c) €(3+4n) d)€(3n—4)
The value of I = f:/z L dx,is
1+cotx
T b = T d)n
a) 7 )5 )3
d rglx) .
oo h(t) dtis equal to
a) g'(x)h[g(x)] b) h[g(x)] — h[f (x)]
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c) g'(Oh[g()] = f'COR[f (x)] d) None of the above
95. If fooo e~% dx = = then fooo x" ey, is
a

(=D™n! b -D™"(n - 1)! n! d) None of these
a) aqnt1 ) amn C) qnt1
96. The integral f |dx is equal to
a) 1 b) 2 c)o d) -1
97. @
The value of the integral fx(1+log 2 is equal to
! b) 4 L d) ——
a)1+x+c )1+logx ¢ C)1+logx ‘ )1+x+c
98. The value of the integral ff \/(x —a)(f —x)dx,is
s s s
a) Z(ﬁ — a)? b) E(ﬂ —a)? 0) 5 B - a)? d) None of these

99. fon/zx sinx dx is equal to

a)o b)1 c) —1 d) 2
100. The value off\/% is equal to

a)x+c b) 3x + ¢ Q) x?+c d) None of these
101. [ sin™! x dx is equal to
a)cos'x+c b) xsin"'x +V1—-x2+¢
1
c)m+c d)xsin"tx —y1—x2+c
102. Let m be any integer. Then, the integral f” SIMZMX gy equals
a)o b)m a1 d) None of these
103., = fon/z sinx dx, I, = f(:r/z sin3 x dx then
3)11>12 b)]1<12 C)Ilzlz d)IZZO
104. £(x) = min{x + 2,1,2 — x}, then f_zzf(x)dx is equal to
a)l b) 2 c)3 d)o
105. f3|x3 + x2 + 3x| dx is equal to
171 171 170 170
)— b) — ) — d)—-
106. f_zf//7 e5%} dx is equal to (where {-} denotes fractional part of x)
3 3 3
a) 2 (65) b) 2 (e5 ~1 9 : d) None of these
107. f;r/g cosec®x dx is equal to
b) 1 c)o0

1
a)—1 01)E

108. If + + = 0, where C, Cy, C; are all real, then the quadratic equation C,x% + C;x + C, = 0 has
a) At least one rootin (0, 1)
b) One root in (1, 2) and the other in (3, 4)
c) One rootin (—1,1) and the other in (=5, —2)

d) Both roots imaginary
109. [

dx is equal to
24/x(1+4x) q

a) %tan‘l(ﬁ) +c b) tan~(Vx) + ¢ c) 2tan }(vx) + ¢ d) None of these

110. If f(x) is an odd function defined on [T /2, T /2] and has period T, then ¢(x) = f;f(t) dt is
a) A periodic function with period T /2
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b) A periodic function with period T
c) Not a periodic function
d) A periodic function with period T /4

3 dx .
111. f;r//6 1+\/cxo? is equal to
T . T "
23 )% kY )2
112. f_zf//; sin(x — [x])dx (where [-] denotes greatest integer) is
a)o0 b) 3 (cos1—1) c) 3(1 —cos1) d) None of these
3. 1f £ (x) is a function satisfying f (l) + x2f (x) = 0 for all non-zero x, then fcosec ef(x)dx is equal
x ’ sin©
to
a)0 b) 1 c) 2 d) 3
114. f_né/zz sin* x cos® x dx is equal to
3 3 3 3
a) on b) 2 0 Sl d) Sl
64 572 256 128
115. The value of the integral fol cot (1 — x + x?)dx, is
a) 7 — log 2 b)%—logZ o) 7 + log2 d)%+log2
116. f_lfgo f(x) dx is equal to
100 100 100 4 100
a) f(x?) dx b) f(—=x?)dx 0) f <—> dx d) f(—x)dx
-100 ~100 -100 X -100
117. f%ex dx is equal to
e* cosx e*sinx e* e* cosx
- b e — — - d) e ——27
1+sinx+c Je 1+ sinx 2 1+ sinx Je 1+ sinx
118.1f [(log x)? dx = x[f (x)]? + Ax[f (x) — 1] + ¢, then
a) f(x) =logx,A=2 b) f(x) =logx, A = —2
o f(x) =—logx,A=2 d)f(x) =—logx,A=-2

119. Let f(x) be an integrable function defined on [a, b],b > a > 0.1fI; = fg//:f(tan 6 + cot0) sec? @ dO and,

I, = fﬂ/gf(tanB + cot @) cosec? 8 dB, then h_
/6 I

a) A positive integer b) A negative integer c) Anirrational number d) None of these
120. The value of the integral f_nﬁz Vcos x — cos3 x dx is
a)o b) 2/3 c) 4/3 d) None of these

xZ

121.

The value of the integral [ 1:
a)tan 1x?+C
b) —tan™! ("2 _ 1)

V2 V2x
9 1 log<x2+\/§x+1>+c
2V2 x2—\2x+1

d) None of these
122.1f (—1,2) and (2, 4) are two points on the curve y = f(x) and if g(x) is the gradient of the curve at point

—; dx is equal to

(x,y), then the value of the integral f_zl g(x)dx,is

a) 2 b) -2 c)0 d)1
123.7/3

f [\/§ tan x] dx =
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5 2 2
a) S b) 2T an-t (_) 9 % _ tan-1 (_) d) None of these

6 6 V3 V3
124. - (—1
If1 fx4m dx, then I equals
1 1
a) il \/a2 + x? —ﬁ\/az +x2}+ C
11 1
S 2 a2 (g2 4 42)3/2
b)a4x a’+x 3x3(a + x4) }+C
1 (1 1
a2 T a2 4 42)3/2
C)a4x a’+x 2\/;(a + x4) }+C
d) None of these
125. The value of the integral fon/z log |tan x|dx is
a) mlog2 b) 0 c) —mlog 2 d) None of these
126. The value of the integral f_11 sin'' x dx, is
gl08642 plo8642m 91 d) 0
11'9’7’5’3 11'9’7’5°3’2
127. Iffcos x dx = Ax + B sin2x + C sin4x + D, then {4, B, C} equals
311 311 1 13 131
SRR b {21755 9 {5555 D755
83274 8432 32°4°8 4832
128. If [e (1 Smx) x = f(x) + constant, then f(x) is equal to
X X
a) e* cot (5) +c b) e™* cot (E) +c c) —e* cot (E) +c d) —e™* cot (2) +c
129. The value of |, 1a [x]f'(x)dx,a > 1,where[x]denotes the greatest integer not exceeding x, is
a) [alf (&) — {f (V) + f(D+...+f([aD} b) [alf ([aD) — {f (D) + F(2)+... +f(a)}
c) af ([aD — {f (D) + f(D+... +f ()} d) af (@) — {f (D) + f(2)+... +f([aD}
130.1f f(x) = f(a + b — x) for all x € [a, b] and f; x fx)dx =k f:f(x)dx, then the value of k is
_ 24 p2 2 _p2
a)a+b b)a b C)a +b d)a b
2 2 2 2
131. [|x|dx is equal to
1 x? 1
a)zx2+c b)—7+c o) x|lx| +¢ d)§X|X|+C
132. The value of f_ll sin™! [xz + %] dx + f_ll cos™! [xz — %] dx, where [-] denotes the greatest integer function, is
ajm b) 2 c) 4r d)o
133, f_x*
) 3\/_dx is equal to
x? x? Vx? —1 x? -1
a) +C ) — +C o) d) —
x?—1 x?—1 x? +e x? +e
134. = G
lim,_q f"%;ﬁdt is equal to
a)1/3 b) 1 c) 2/3 d) None of these
135. [ x X%+
fe o +1)2 dx is equal to
—e* e* x—1 xe*
a b c) e* + d
)x+1+c )x+1+c )ex+1 ¢ )x+1+c
136.If [ xlog(1 + 1/x)dx = f(x) -log(x + 1) + g(x) - x* + Ax + C, then
1
a) f(x) = Exz b) g(x) = logx JA=1 d) None of these

137. Suppose that f(x) = 0 for all x € [0,1] and f is continuous in [0,1] and folf(x)dx =0,thenvx€[0,1],f
is
a) Entirely increasing b) Entirely decreasing c) Constant d) None of these
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3x—4 .
1381 ¢ (3;4) = x + 2,then [ f(x) dxis
3x—4
3x +4

a) eX*? log| +c

)81 |1 |+x+
C_ J— —
3108 xl+3+c

x 1+nx™ 1_x2n

(1_9611)—1_\/7 dx is equal to

139. The value of [ e

a)ex(\/l—x2)+c b)ex—'l-i_xzn+c
14 x2n

b) 8l |1 |+2 +
3108 x|+3x+c

x2

d) e[(3x—4)/(3x+4)] _ 7 —2x+c

e*vV1 —xn eXV1 — x2n
geVi—x" gV =
1—x%n 1—x"

140. The anti-derivative of f(x) = log(log x) + (log x) 2 whose graph passes through (e, ), is

a) x[log(log x) + (logx)™1]

c) x[log(log x) — (logx)~1] + 2e
141. b x™ _

If fa Yo dx = 6, then

a)a=4b=12,n€R bJa=2,b=14,n€R
142. [tan™1x dx =...+c

) 1
a
1+ x2
O xtan-1 x + 1 tan"lx
xtan™tx +o .o
143. [ x5 (tan™'x + cot™* x)dx
52
a) =5 (tan™'x + cot™'x) + ¢
<) i +ot
104 "2 €
144 1f f(x) = |x — 1], then fozf(x)dx is
a)1 b) 0
145.f 3 —x? Ydx = e*f(x) + ¢ =
1—2x+x2'e x=e*f(x)+c=f(x)
1 1-
2) +x b) X
1—x 1+x
146. fol tan™? (xz—x+1) dx is equal to
a) log 2 b) —log 2

b) x[—log(logx) + (logx)~ 1] + e
d) None of the above

cJa=—-4b=200neR d)a=2,b=8neR

1
b) xtan™' x + Elogll + x?|

1
d)xtan‘lx—zlog|1 + x?|

147. Let f:R = R be a differentiable function and f(1) = 4. Then, the value of lim,_,; fI(x) — dtis

a) 8f (1) b) 4f (1)
148. [ e*(logsin x + cot x)dx is equal to

a) e*cotx + ¢

c) e*logsinx +tanx + ¢

149. The value of f_nn(l — x%)sinx cos? x dx, is

a)0 w3
b)ﬂ—?
150. fmdx is equal to
1 x? —a?
a) az_bzlog Z_b? +c
1 x% —a?
c) 2(az_bz)log 2 D2 +c

%52
b)— (tan"'x —cot™1x) + ¢
= ( )
52
X s
d—+-+c¢
52 2
c) 2 d) -2
1+ -1
0 —2 d)=
x—1 1+x
T s
c)§+log2 d)E—logZ
2
x—1
) 2f (D d) (1)
b) e*logsinx + ¢
d)e* +sinx+c
s
c) 2m — w3 d)5—2n3
1 x% — b?
b)az_bzlog R +c
H— 10g[o =
)Z(az—bz) %Blz—qz| "€

151 If fon " f(cos?x)dx = k f:f((:os2 x)dx, then the value of k, is

Page|11l



a) 1 b)n
152. [ sin® x.cos? x dx is equal to

) sin® x _ sin3 x e
5 3

9 cos® x _cos3x+ .
5 3

c) n/2
sin® x N sin3 x
5 3
cos® x N cos3 x
5 3

b)

d)

d) None of these

153. The value of @ which satisfying f;/z sinx dx = sin2a,a € (0, 2m) is equal to

T 3 7T
a) = b) — c) —
3 B )2
154. (/4 tan®?x , .
f_ﬂ/4 o dx is equal to
T+ 4 T—4 ar
a) 2 b) 2 ) T
155. x 1+nx 120 .
The value of [ e T dx, is
TR T N
)l "% ¢ b) ex 1T % g~
1—xn 1— x2n 1— x2n
156. Which of the following is true?
1 1 1 2
a)fexdx=e b).fodx=log2 c)fﬁdx=§
0 0 0

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

10/9

[ sec®® xcosec'?/® x dx is equal to

a) —(cotx)/°+c b) 9(tanx)/° + ¢ c) =9 (cotx)/° + ¢

If fla(a —4x)dx = 6 — 5a,a > 1, then a equals

a)l b) 2 c)3
The value of f02{3x}dx, where {-} denotes the fractional part function, is
a)7 b) 5 c)3
Letl, = f:/4tan”xdx, (n > 1andn € N), then
1 1
a) In =1y b) Iy + I = n—1 Q) Iy—Iyp = n-1
f[ealogx + exloga]dx =..4+cax>1
) xatl N a* ealogx exloga ) a-1 .
a c
a+1 loga alogx xloga a—1+a loga
19 sinx .
|f10 mdx| is less than
a) 10710 b) 10~11 c) 1077
2m 1 . .
Ifa < fo mdx < b, then the ordered pair (a, b) is
2m 2 2m 2 2
oGE)  wEE oG
73 137 7 1013
/2 4+3sinx .
The value of [ " log (m) dx, is
a) 2 b) 3/4 o0

-1
Iffx;%xdx = V1 + x%f(x) + Alog(x + Vx% + 1) + C, then

a) f(x)=tan"1x,4 =-1

b) f(x) =tan"1x,4A=1

c) f(x) =2tan"1x,4=-1
d)f(x) =2tan"1x,4A=1

The value of integral f_42 x[x]dx, is

a) 41/2 b) 20 c) 21/2

d) All of these

d) 4

d)1

d) None of these

ealogx exloga
d) +
a/x x
d) 10~°

d) None of these

d)1

d) None of these
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167. fg”(cosx — sinx) dx + f;;”(sin x — cos x)dx + f;t“(cos x — sinx) dx is equal to
a) V2 -2 b) 2v2 -2 c) 3v2 -2 d) 4v2 -2

168. Let f be a real-valued function defined on the interval (—1,1) such that e™f(x) = 2 + fgc Vt* +1 dt, for
all x € (—1,1) and let f ! be the inverse function of f. Then, (f ~1)’(2) is equal to

a) 1 1 1 1
z z d) =
b) 3 c) > ) p
169.  f/®) _ .
fm dx =...4¢;f(x) #0
1 1
a)zﬂ/f(x) b)2./f(x) C)Ef(x) d) 2 f(x)
N2
170. 34 fol ((Zx_ll) dx is equal to
a)a—1+(a—-1)"2% blat+a? c) a — a? d)a2+$
171. The value of fle 10'°8* dx is equal to
10log, (10 by e 1 10 d) (10 €) log. (10
a) Oge( e) )loge 10 e C) IOge 10 e ) e Oge( e)
172. The value of V2 [ sinxdx_is
Sln(x—z)
T T
a) x — log cos(x—z)|+c b) x + log cos(x—Z)|+c
. n . n
c)x—log|sm(x—z)|+c d)x+log|sm(x—z)|+c
173. i
fx(x4_1) dx is equal to
L A U v Lt I g2 + ¢ d)1 " e
a)Zng4_1+ )40g x* + ) log x* )ng4—
174. 1f g(x) = fox cos?t dt,then g (x + m) is equal to
g(x)
a) g(x) + g(m) b) g(x) — g(m) c) g(x). g(m) d ()
175. The integral f:/zf(sin 2x) sin x dx is equal to
/2 /2
a) f f(cos2x)sinxdx = \/Ef f(cos2x) sinx dx
0 0
/2 /4
b) f f(sin 2x) cos x dx = \/Ef f(cos 2x) cos x dx
0 0
/2 /2
c) f f(cos 2x) cos x dx = /2 f f(cos 2x) cos x dx
0 0
/2 /2
d) f f(sin 2x) cos x dx = \/Ef f(cos 2x) cos x dx
0 0
176. Let f(x) = fl"vz — t2 dt. Then, real roots of the equation x> — f'(x) = 0 are
1 1 d)O0and 1
+1 b) +— -
a) £ ) NG Q)+ 5
177. /2 Vsinx .
Evaluatefo mdx 1S
n n c) zero d)1
a) 1 b) >
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178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

33x+1 .
—— dx is equal to
Jb x2+49 q

a) 10g(2\/§) + % b) log(Z\/i) +g

c) log(2v2) +% d) log(2v2) + g

If d(x) = cosx — f;c(x —t) ¢p(t)dt, then ¢"' (x) + d(x) is equal to

b) 0
a) —cosx

c) f (x—t)d(t)dt d) —f_ (x—t)Pp(t)dt
0 0

IfI, = [ e™*x™ 1dx, then [~ e~ x"~ldx is equal to

1 I
a) A1, b) 7 In c) /1—’7‘1 d) A"1,
x*%tan™ 1(x ) 1/7.50\12 .
J= (1+x100) dx = k[tan™*(x>°)]* + ¢, then k is equal to
1 1 1 1
— b) — — _— _
U5 )50 9 100 D =100
IfI—f7r sin” xd a>0then1equals
an
a)m b) 3 cam d) -
xtan™! .
IW dx is equal to
a)x—tan X, )x+tan"1x+c C)x—tan‘lx_l_c d)x+\/1_x2+
T Tic _— —_—— —+c
T—x? iew Nogres Nopres

If f(x) is a quadratic polynomial in x such that 6 f01 fx)dx — {f(O) +4f (%)} =kf(1),thenk =

a) -1 b) 0

01 d) 2

If f(x) and g(x) are continuous functions satisfying f (x) = f(a — x) and g(x) + g(a — x) = 2, then

foaf(x) g(x)dx is equal to

9 2n d) None of these
3
¢ 1/3 d)1/6

) —2 d) 3

1 1
b) = x|x|1 -
)2x|x| ogx+4x|x|+c

1 1
d) Exlxl log|x| — lexl +c

of (ntimes) - Then, [ x" 2g(x)dx equals

a) fg(x)dx
0
a
b) ff(x)dx
0
o
d) None of these
5m/3
[2cosx]dx =
3m/2
5t 41
i b) —
Q)2 )=
fon/s cos® 40 dO is equal to
a) 5/3 b) 5/4
If f[[x]+1f(t)dt = [x], then the value of sz f(x)dx is equal to
a) 1 b) 2
[1x|log |x|dx equals (x # 0)
x? x?
a) — _
) > log|x| 2 +c
x? x?
C) —— —
) 5 log|x| + 7 +c
X
Let f(x) = Wforn > 2and g(x) = fofofo ...
1
nyl-
a)n(n_l)(1+nx) +k
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1 11
b) — (1 +nx™)""n+k
n—1

1
A+ 4k

1
‘) nn-—1)

1 1
d)—— A +nx™m*n+ k
n—1

191. The value of the integral fozn ajibnciese df whena >b > 0,is

a) 1 b) 7 Q) 1/2 40
192. suppose f is such that f(—x) = —f(x) for every real x and fol f(x)dx =5, then f_olf(t)dt is equal to

a) 10 b) 5 o0 d) -5
193.1f f(x) = f(a — x)and g(x) + g(a — x) = 2,then the value of foaf(x)g(x)dx is

a a a a
) [ reax 0 [ i O [T - reax 0| 18+ f@ax
0 0 0 0
194. f_lfo log (Z—:’Z) dx is equal to
10
a) 0 b) —2 log(a + 10) 9 2log (a * 10) d) 2 log(a + 10)
a —

195. The value of f: | sin® 0| d@ is

a) 0 b) 3/8 q) 4/3 d)
196. (m/6 sinx .

Jo" oy dxisequalto

1 c) 2
- b) = d) =

a) 3 )6 )
197.

foz /g dx is equal to

3

a)m+ 2 b)n+E cm+1 dm

198.1f [ f(x)dx = f(x) + ¢, then f(f(x))zdx is
1 1
) (f(0))" +k b)3(F)” +k Q) f() +k Q)5 (F)" +k

199. . o .
[ |— dxisequalto
x+1

a) 2¢x2+1+sin"tx+c b)\/x2—-1—-sin"tx+c
s —1 x2—1 .
) 24x2—14sin"tx+¢ d) 5 +sin“lx+c

200. [ sin x d(cos x) is equal to

1 1

a)zsin2x+§+c b)Zsian—;+c c) 2sin2x + ¢ d)sinx + cosx + ¢
201 yalye of the integral f_’:t//zz cos x dx is

a) 4 b) 2 c)0 d)1
202.1f f(x) = f(a + x)and foaf (x)dx = k,then fonaf(x)dx is equal to

a) nk b)(n — 1Dk c) (n+ Dk d)o
203. The value of fgt 5+3tosxdx, is

am b) 2m/3 c) /4 d) 2
204.9f 1, = [ e e Z’dzand I, = foxe‘zz/‘L dz, then

a) I, = e*l, b) I, = e*’I, Q) I, = e**/2], d) None of these

205. If f(x) is an integrable function over every interval on the real line such that f(t + x) = f(x) for every x
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206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

and every x real t, then f;” f(x) dx is equal to

t d) None of these
) [ 0o dx ) [ fedx ) [ reax
0 0 a
If f(r) = 2 and fon[f(x) + f""(x)] sinx dx = 5, then f(0) is equal to, (it is given that f(x) is continuous in
[0, ])
a) 7 b) 3 c)5 d)1
x+2 4x+6 1 dx .
Iffm dx = me dx +zfm,thenthevalue of Pis
1 1 1 d) 2
a)— b) — c) —
)3 )2 ) 2
[(1+x —xYe*™* " dx is equal to
a) (x + DeXt* '+ ¢ b) (x — De*t* " + ¢ ) —xeXt* ' 4 ¢ d) xe*** ™ 4+ ¢
Ifl, = f03nf(cos2 x)dxand I, = fgrf(cos 2 x)dx, then
a) Il = 12 b) 311 = 12 C) 11 = 3]2 d) 11 = 512
f:/z(x\/tanx + vcotx) dx equals
T 2 T2 T2
a) o = b) — c) — -
)22 )3 2v2 243
f” x dx ) t
0 at2 cosZx + b2sinZx Ao
T 2 2
a b) — c) — d)—
) 2ab )2 ) 2ab )ab

If f(x) = ae?* + cx, satisfies the conditions f(0) = —1, f'(log2) = 31, f10g4(f(x) —cx)dx = ?, then

ajJa=5b=6c=3 b)a—S,b——6,c—3 c)Ja=-5b=6,c=3 d)None of these

The value of the integral f 2+—1)3/2 dx, is
a) 1/2 b) V2 /2 01 d) V2
If [x f(x)dx = f(x) , then f(x) is equal to
x2
a) e* b)e™™* c) logx d) 67
/4 1 .
Jo 15 dx is equal to
a)l b) 2 c) —1 d) -2
Let f(x) = x — [x], for every real number x, where [x] is the integral part of x. Then, f_llf(x)dx is equal to
1
a)l b) 2 o0 d)—=
2
The value Offw
x* + 1)1/4 x* +1)1/4 c) Zero d) None of these
g WDV p D ) )
X X
Ifl, = fl X sinfx(1—x)}dxand I, = fl . Sin{x(1 — x)} dx, then
a)l, =21, b) 2l =1, Al=1I d) None of these
If the primitive ofﬁ is equal to log{f (x)}* + ¢, then f(x) is
X xz
a)x+d b)§+d c)7+d d)x?+d
4 2
JEEL dx is equal to
x2—x+1
x3  x? x3  x? x3  x? x3  x?
) ———+x+c b) —+—+x+c ) ————-x+c d—+—-x+c
3 2 Tt 3 + 2 Txt 3 2 + 3 + 2 T
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221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

The value of f_ll max{2 — x,2,1 + x}dx is

a) 4 b) 9/2 c) 2 d) None of these
0 1

1 b) 1 z z 1 d)1 r
)7 )1-3 95 11—+

X

e
f (2+e*)(e*+1)

I e*+1 N 11 e* +2 N e*+1 N q e* +2 N
a) log e+ 2 ¢ ) log e*+1 ¢ ) ex +2 ¢ ) e*+1 ¢

1—-x, 0<x<1
If f(x) —{ 0, 1<x<2andod(x) —f f(t)dt. Then, for any x € [2, 3], d(x) equals
2-x)?%2<x<3

dx is equal to

2) (x—2)3 b)l_(x—2)3 0 _+(x—2)3 d) None of these
3 2 3 2 3
%(f(x)) = p) fora<x <b, [ f(x)p(x)dx =
2 _ 2 2 _ 2

a) F(b) - f(a) b) d(b) — b(a) J [f(D)] _ [f(a)] d) [$(b)] _ [(a)]
The value of faﬁ(n/z)(sirl4 x + cos* x) dx, is

3 T\ 2 3ma? d) None of these
Q) = b) a (_) ) =
f_li/zz(cos x) [log C;—i)] dx is equal to
a)0 b) 1 c) el/? d) 2 el/2
f% dx is equal to

—x+1 x2—x+1 1 x*+x+1

a)loglx*+ x>+ 1) +c b) logﬁ c c) —logm d)zlogﬁ+c

Iff%dx=A\/§+Btan‘1\/§+c,then
)A=1B=1 b)A=1,B =2 )A=2B=2 Q)A=2B=-2

2 .
[ xe*"dx is equal to
2 x2 X

e* e e e
a) - b) c) — d) ——
) > +c ) +c ) > +c ) > +c
/2 2—sin@
The value of f_n/zl (2+S ) do is
a)0 b) 1 c) 2 d) None of these
d :
Iffm = f(x) + ¢, then f(x) is
a) 2(x + 100)1/2 b) 3(x + 100)1/2 ) 2tan"1(vx + 99) d) 2 tan"1(v/x + 100)
12 1 . S

Ifl = fo N dx, then which one of the following is true?

T
a)ISE b)[z% A)I=0 d) All of these

cosecx
IW dx is equal to
a) sin? [1 + log tan f] +c b) tan [1 + log tan f] +c

2 2

c) sec [1 + logtan 2] +c d) —tan [1 + log tan 2] +c

If I(m,n) = fo t™(1 + t)™ dt, then the expression for I(m, n) in terms of I((m + 1,n + 1) is

a) .

m+1
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236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

) I(m+1n—1)
271

C I 1,n-1
)m+1+ +1 (m+Ln-1)
m
—1 IL,n—-1
d)m+1(m+ ,n—1)
) ax is equal to

x(logx)(loglogx)...(loglog...x)
8 times
a) (loglog...x) + ¢

8 times

b) (loglog...x) + ¢
7 times
5 sinxdx

Lix? ,then

If [ = |

) > 1
a —
4
c) I lies in the interval (5 2)

. 1 1 .
lim,,_ (; + — +...+ ;) is equal to

a) log 2 b) log 3

9 (loglog ...x) + ¢ d) None of these

9 times

b) I lies in the interval G,i)

d)1<3
10

c) log5 d)o

The difference between the greatest and least values of the function ¢ (x) = fox(t + 1)dton [2, 3], is

a) 3 b) 2
The value of the integral f
a)l b) O

22X+1 5296 1
The value off _

" dx, is

d) None of these

The integral for " sin?" x dx is equal to

a)r | sin?"xdx b) 2r | sin®™xdx
/ /
JUfF()g" (x) = f" (x)g(x)}dx is equal to
2) f(x)
oM
c) f(x)g (x) — f(x)g(x) + ¢

Ay
Jo \/_ is equal to
)3 (z —V2)AV2

b)%(z +v2)V2

Let f be a non-negative function defined on the interval [0,1]. Iffox /1 - (f’(t))2 dt = f(jcf(t) dt,0 <x <

1and f(0) = 0, then
Q) f(5) <3and £(5) >3

) 7/2 d)11/2

c) 2 d) None of these

/2 d) None of these
or f sin?" x dx
0

b) f'(x)g(x) — fx)g'(x) + ¢
d) f()g' (x) + f'(x)glx) + ¢

c) %(2 —V2)1W2 d) % (2 +V2)1W2
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246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

0)f(5)>3andf (5) >3

9 f(3) <zand £ (5) <3

07 () > ana ) <3

ff e* i )dx is equal to

r’sl)e—%2 b)%z—e C)82—2+e d)f—z

cos 3x

” + - cosx)+asinx—

If a be a positive integer, the number of values of a satisfying f:/z {az(
20cosxdxy<—al3, is

a) Only one b) Two c) Three d) Four
[(x + 1)%/?[sin"(log x) + cos~!(log x)]dx is equal to
2 T .
a) _7T (x+ 1)5/2 te b) T+ 1)5/2 te c) Does not exist d) None of these
Tt/3 cosx _ 3+2\/_
) srasdx = klog( - ) then k is
a) 1/2 b) 1/3 c) 1/4 d)1/8
3
IfF(x) = f;z logt dt (x > 0), then F'(x) equals
a) (9x2 — 4x) logx b) (4x — 9x?) logx c) (9x2 + 4x) logx d) None of these
sinx cosx
| 7== dxisequalto
1 1
a) —sin_l(sin2 x)+c b) Ecos_l(sin2 x)+c ¢ tan" (sin*x) + ¢ d)tan"1(2sin?x) + ¢
\F
3 3
2.5/3_ 2 4/3
a) z x5 2x +x+C
3 3
b) 2 45/3 4 = 44/3
) z x>/ + 4x +x+C
3 3
2.5/3_ 2 4/3
) z x 4x +C
d) None of these
The value of the integral fol x(1 —x)"dx, is
1 1 1 1 1 1
R L=
a)n+1 n+2 )(n+1)(n+2) C)n+2 n+1 )2 n+1 n+2
fl x dx . 1t
0 [x+V1-x2]V1-x2 1S equatto
a) 0 b) 1 ¢) /4 d)n2/2
f_11|1 — x|dx is equal to
a) —2 b) 0 c) 2 d) 4
The value of [ —=<X9%
+/sin(2x+0)+sin 6
a) /(tanx + tan 8) secO + ¢ b) \/2(tanx + tan0) sec O + ¢
¢) y/2(sinx + tan 8) sec® + ¢ d) None of the above
If an anti-derivate of f(x) is e* and that of g(x) is cos x, then [ f(x) cos x dx + [ g(x) e*dx is equal to
a) f(x)g(x) + ¢ b) f(x) +g(x) +¢ c) e¥cosx+c d)f(x) —glx)+c
Ifp = f;ﬂf(cos2 x)dx and Q = foﬂf(cos2 x)dx, then
a)P—-Q0=0 b)P-20 =0 c)P—-39=0 dP-59=0
4
If f(x) = f;z sint dt, then f'(x) equals
a) sinx? — sinx b) 4x3sinx? — 2xsinx ¢) x*sinx? —xsinx d) None of these
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260. 507

|cosx|dx =
0
a) 100 b) 50 o0 d) None of these
261. f fflf(x)dx = 4 and f24{3 — f(x)}dx = 7, then the value of f_zlf(x) dx is
a) —2 b) 3 0) 4 d)5
262. [ (x+1)? :
fx(x2+1) dx is equal to
a) log, x + ¢ b)log, x +2tan"*x + ¢ ¢) log, e +c d) log.{x(x*+ 1} + ¢
x
263. lim,, 0 %{sin% + sinz?” + -+ sin (n_Tl)n} equals

a)o b) c) 2 d) None of these
16 6
264. f(x) is a continuous function for all real values of x and satisfies f:f(t)dt = fxl t2f(t)dt + % + x? +a,

then the value of ‘a’ is equal to

) 1 b) 17 ) 1
a) —— — c) =

24 168 7
265.If f:R — Rand g: R — R are one to one, real valued functions, then the value of the integral

ST Lf @) + f(=0)][g(x) — g(—x)]dx is
a)o b)m a1 d) None of these
266. 1f fonx f (sinx)dx = A fon/zf(sin x)dx, then A is equal to

d) None of these

2) 0 b) 0 % d) 27

267. The number of solutions of
I(x) = fox[t]z dt = 2(x — 1),Vx > 0, where [-] denotes the greatest integer function, is

a) 2 b) 3 c) 4 d)5
268. If n is an odd natural number, then
/6
T+ 4x™
|
/6 1- sm(pq +Z)
1 1
a)4m b) 2 + — c) 2m — V3 d) 4m + V3 ——
269. 11, = fon/4 sinx dxand I, = fonM cos? x dx, then
i1
a)l; =1, b)l; <I, olb >1, d)12=11+Z
270. The set of values of a(a > 0) for which the inequality f_aa e*dx > %holds true, is
a) (0, ) b) (2, ) c) (log2,00) d) None of these
271. ¢ 4 -1 -1\ _ 1 P
If o [a tan™" x + b log (x+1)] =y then a — 2b is equal to
a) 1 b) —1 c)0 d) 2
272. B [x-a .
/. /ﬁTx dx is equal to
T T
a)E(a—ﬁ) b)E(ﬁ—a) o) w(a —B) d) (B —a)
273. xdx .
| Zrasisequal to
1 1
a) Elog(x2 +4x +5)+ 2tan 1 (x) + ¢ b) Elog(x2 +4x+5) —tan"Y(x+2) +¢
1 1
c) Elog(x2 +4x+5)+tan"1(x+2) +c d) Elog(x2 +4x+5)—2tan 1 (x +2) +c¢

Page|20



74. _
[ cos [2 cot™? /L—i] dx is equal to

275.

276.

2717.

278.

279.

280.

281.

282.

283.

284.

285.

286.

L b) Ssin|2cott o+
a)zx +c )251n co e c
1 1
C)——x +c d)§x+c
The value off / dx is
na q na
@ b)g 93 )7
7'[/2
sin? x cos? x (sinx + cosx)dx =
—-1t/2
a) 2/15 b) 4/15 c) 2/5 d) 8/15
The value off log ( ) dx is
a) 1 b) 2 A0 d) 4
. n+1 _ 2 4 .
If for every integer n,fn f(x)dx = n® then the value of f_z f(x)dx is
a) 16 b) 14 c) 19 d) None of these
The value of f_11x|x|dx, is
a) 2 b) 1 o0 d) None of these
sinx +sin2x +sin3x sin2x sin3x /2
If f(x) = 3+ 4sinx 3 4 sin x|, then the value of f"* f (x) dx is
1+ sinx sinx 1
a) 3 b) 2/3 0 1/3 d) 0
. B 1 .
The value of the integral fa o) dx for > a,is
a) sin~Y(a/B) b) /2 c) sin~}(B/2a) d)m
f3n/ 2 cos x]dx is equal to
a)—— b)—ig Q) - d) —2m
fi/m— dx is equal to

1
a) log(sin"1x) + ¢ b) 5 (sin"1x)? + ¢

/2 dx
f_n/z ——isequal to
a) 0 b) 1 c) 2
If f is a positive function and
K
I = J x flx(1 —x)] dx
1-k
k
L= flx(1-x)]dx
1-k
Where 2k —1 > 0, thenj—1 is
2
1
a) 2 b) k =
1 .
) mdx is equal to
= +c __4cC .
Vv PV @y Vovazra

d) sin(cos ™1 x) + ¢

d)3

d)1

d) None of these
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287. f cosx—sinx

1+2sinxcosx

1 cosx + sinx 1 X
a) -—— 4+ b)——+c ) ———+¢ d)———
cosx — sinx cosx — sinx sinx + cosx sinx + cosx

dx is equal to

288. The value of the integral fon/z | sinx — cos x |dx, is

a) 0 b)2(vV2-1) c) 2v2 d)2(V2 +1)
289. fon/4(cos x —sinx) + f;ZM(Sin —cosx)dx + f;TM(cos x — sinx) dx is equal to
a) V2 -2 b) 2v2 -2 ¢) 3V2 -2 d) 4v2 — 2
290. The value of f14 eV* dx, is
a) e? b) 2e? c) 4e? d) 3e?
291. Let L, = f:/z cos™x cosn x dx. Then, I;: I, is equal to
a)3:1 b)2:3 c2:1 d)3:4
292. 2x2+43 _ x-1 _1(x
Iffmdx = alog (ﬁ) + btan™! (5) + ¢, then the value of a and b are
1 1 11
1,-1 b) (-1,1 (-,--) d (—,—)
a) (1,-1) ) (-1,D) I (5.-3 ) (5.5
293. m/2 cosx—sinx .
J.0 1+cosxsinx dx is equal to
a) 0 T T T
b) > c) 2 d) 5
294. fon/z log sin x dx is equal to
s i
a) —mlog 2 b) mlog 2 c) —ElogZ d)zlogz
295. Let [ e*(f(x) — f'(x))dx = $(x)
Then, [ e*f(x)dx is equal to
1 1
a) ¢(x) +e*f(x) b) ¢ (x) — e*f (x) c) 5 [6C) +e*f(x)] d) 5 [9C) +e*f'(x)]
296. If f(x) is an odd function and has a period T, then ¢p(x) = fox f(®)dtis
a) A periodic function with period T /2 b) A periodic function with period T
c) Not a periodic function d) A periodic function with period T /4
297. If x is any arbitrary constant, then [ 22°" 27 2% dx is equal to
22" dx 222" g
a _f 3 +c b) f - +c
(log2) (log2)3

0 fzzzx (log 2)3dx + ¢ d) None of these

298. The value Off\/% is

a) tan"1(2x) + ¢ b) cot™1(2x) + ¢ c) cos 1(2x) + ¢ d) sin™1(2x) + ¢

299  d(cosB) .
f—m is equal to

a)cos 10+c¢ b)0 +c ¢)sin"!0+c d) sin"1(cos 0) + ¢
300. 1x*(1-x)* .
The value(s) of fo oz dx is (are)
22 2 0 71 3m
22 _ b) = =2
V- ) 105 )57

301. Let f(x) = f;clx — 2|dx,x = 0.Then, f'(x) is
a) Continuous and non differentiable at x = 2
b) Discontinuous at x = 4

c) Neither continuous nor differentiable at x = 2
d) Non-differentiable at x = 4
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302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

If £ (t) is an odd function, then foxf(t)dt is

a) An odd function

¢) Neither even nor odd
f Secx cosecx

dx is equal to
2 cotx—secx cosecx

a) log|secx +tanx| + ¢

1
c) EloglseCZx + tan 2x| + ¢

Jy 13:;,?9 dis equal to
2 3
a) — b) —
) 2 ) 3
2
The value of [fsm % sin1 Jo do + focos % cos
a)m b) /2
/2  dx .
Jo " s5is equal to
T
a) b) 5
Let] = fl si/n_x dx and] fl cosx

2
a)1>§and]<2

2
b)I>§and]>2

b) An even function
d)o

b) log | secx + cosec x| + ¢

d) log | sec 2x + cosec 2x| + ¢

2 d E;_
cm ) 2
) dcl)] is equal to
) n/3 d)m/4
1 3
)7z d)—-

dx. Then, which one of the following is true?

2 2
c)1<§and]<2 d)1<§and]>2

c) 2 d) 4

If f(x) = {| Ix |2| _11<S <3 L the nf f(x)dx is equal to
a) 0 b) 1
fx(x11+1) dx is equal to

11 x™ P b l x™ +1
a)nog x"+1 ) o8

fol/zlsin 7 x| dx is equal to
a) 0 b)
The value of the integral | 0"

) 1—a2
IfI = fo V1 + x3dx then

a)l >2

1
a%?-2acosx+1

b)

a? -1

V5
b) i'zr

dx(a>1),is

d) None of these

xn
) log<xn n 1) +C

: . : 1 (b .
Assuming that f is everywhere continuous, - facc f (%) dx is equal to

b b
1
) f £(x) dx b) f £ () dx

1-x)?
The value of the integral [ e* (E) dx is

c) —m d)1/n
2 21
d
2 a’? -1 ) 1—a?
V7 d) None of these
)I>—
2
bc?

c)cff(x)dx d) j f(x)dx

X

1-—x 1+x e

a) e* b x( ) C d)e*(1—-x)+c
Je (1+x2)+c_ Je 1+ x? e )1+x2+c Jer( )
Let%(F(x)) = es;l,x > 0.1f f14%eSinx3dx = F(k) — f(1), then one of the possible values of k, is
a) 64 b) 15 d) 16 d) 63
The values of 'a’ for which foa(3x2 +4x —5)dx < a® — 2 are

1 1 1
a)z<a<2 b)ESaSZ c)asz d)a=2
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log(x+1)-logx

x(x+1) dx is

317. The value of the integral [

a) % [log(x + 1)]? + % (logx)? +log(x + 1) logx + C
b) —[{log(x + 1)}* — (logx)?] + log(x + 1) - logx + C
c) %[log(l +1/x)]*+C

d) None of these

318. The value of fOZH[Z sin x] dx, where [‘] represents the greatest integral functions, is

5m 5
_z b) — > d) —2
a) 3 )—m c) 3 ) —2m
1d [ _q(2 .
319. 0 Ix [sm ! (1:;2)] dx is equal to
a) 0 b) c)g d)g

320. Let f(x) be a function satisfying f'(x) = f(x) with f(0) = 1 and g(x) be a function that
satisfiesf (x) + g(x) = x2. Then, the value of the integral fol f(x) g(x)dx, is
e’ 5 e’ 3 e? 3 e? 5

d)e — — — — b R C N — d — =
)e 573 )e—i—z > ) e 573 )e+2+2

321. The value of the integral fon log(1 + cos x) dx is

T
a) 7 log2 b) - log 2 ¢) wlog?2 d) None of these
- 2
322. [ ptan™lx (%) dx is equal to
_ _ 1 -
a) x etan 1x +C b) x2 etan 1x +C ) - etan 1x +C d) None of these
x
323. Letl;, = fz_a xf(sinx) dx,I, = f:_af (sin x) dx, then I, is equal to
s 2
a) _11 b) T[Il C) —11 d) 211
2 T
324. -1(1
[ cos (x) dx equals
a) xsec lx +cosh™lx+c¢ b) xsec ' x — cosh ™l x + ¢
c) xseclx —sin"lx +c d) None of these
325. 1 dx .
The value of [ s
T . 1 .
a) 3 )5 c) > )7

326. por any natural number n, the value of the integral foﬁl[xz]dx, is

t It It d) None of these
a)nvn+ ) Vr bynvn— ) Vr c) ) Vr—n'n
327. fxl(logex e)dx is equal to
a) log,(1 —log.x) + ¢ b) log.(log.ex — 1) + ¢
c) log.(logex —1) + ¢ d) log.(1 +log.x) + ¢

328. Let f be integrable over [0, a] for any real a. If we define
/2
I = f cos 0f (sin ® + cos? ) dO
0

and I, = fon/z sin 20f (sin © + cos? 0) d6, then
a) 11 = 12 b) 11 = _12 C) 11 = 212 d) 11 = _212
329. Consider the following statements:

1.f:52\/cosx —cosPx dx =3

4
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330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

2.f, /(I = 1] + |x = 3Ddx = 10
Which of these is/are correct?
a) Only (1) b) Only (2) c) Both of these d) None of these

The value of the integral f_n:;: sin™* x dx is

8 3 8
2o by > g8 d) None of these
3 2 3
. (f:ex dx)z .
The value of lim,._, —fg‘eZX‘”’ e
a) 1l b) 2 c)3 d)o
Iffslinxt2 f(t)dt =1 —sinx,V x € [0,7/2], then f (%) is
1
a) 3 b) V3 9 = d) None of these
If a is fixed real number such that f(a — x) + f(a + x) = 0, then fozaf(x) dx =
a) a b) 0 ) _2 d) 2a
2 2
dx .
fsin(x—a) sin(x—b) 1S
1 sin(x — a) N
Vin@a—b) lsinax—n)l T
-1 sin(x — a)

+c

b i@ =15) 8 [sin(x — b
c) logsin(x — a) sin(x — b) + ¢
sin(x — a)
sin(x — b)

Let [ /;—idx equal
x+2

a)vVx+2vV5—x+ 3sin?! T+C

x+2
b)vVx+ 25 —x + 7sin™?! ’T+C

+2

x
c)vVx+2vV5—x+5sin?! T+C

d) log +c

d) None of these

2x2+43 _ x+1 _1x .
fmdx = alog (E) + b tan b then (a, b) is

a) (—1/2,1/2) b) (1/2,1/2) c(-1,1) d) (1,-1)
[ e* _(xx—21) dx is equal to
eX —eX eX —eX
) —+c b)—+c —+c d) +c
X X X

The value of the integral f03a cosec (x — a) cosec(x — 2a)dx, is

1 1 1
a) 2secalog (E cosec a) b) 2 seca log (E sec a) c) 2 cosec a log(seca) d) 2 cosec a log (E sec a)

f3 3x+1

dx is equal to
0 x2+9 q

a) log(2V2) + 1”—2 b) log(2v2) + % 0) log(2v2) + % d) log(2v2) + g
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340.

341.

342.

343.

344,

345. [f

346.

347.

348.

349.

350.

351.

352.

353.

354.

dx .
fm is equal to

a)sin"!(2x—3)+c b)sinT'(2x+5) +¢

sin"!(3—=2x)+c d)sinT}(5-2x) +c

If f(x) = lim,6[2x + 4x3+... +2nx?"" (0 < x < 1), then [ f(x)dx is equal to

1

1—x2

a) —/1 — x2

[—2 _equals
sin x—cos x+v/2 q

a)—itan(;—c+§)+c —tan(x+z)+c

V2

J-rt/Z cosx
0 1+sinx

\/—

dx is equal to

a) log 2 b) 2log 2

. 12sin71Z
The integral [, —=2dx equals

/6 x /6
a)f dx b).f
tan x tanx
If f ( . )d = a+;—,then
logx (logx)2
a)a=eb=-2 b)a—e,b=2
The value of f08|x — 5| dxis
a) 17 b) 12
[1—ZE __isequal to
0 [x+V1-x2]V1-x2
a)o b) 1

fol cot™1(1 — x + x?) dx is equal to

a) T — log 2 b)  + log 2
15
J (x 3)\ﬁls equal to
5 1. 5
“log> b) =log—
a)210g3 )3log3

[{1 + 2tanx (tanx + secx)}*/?dx is equal to
a) logsecx (secx —tanx) + C

b) log cosec (secx + tanx) + C

c) logsecx (secx + tanx + C)

d) log(secx +tanx) + C

Ifl, = f Tadxandl; = fo e 4dx Then— =
a) 1 b) 2
f ;1::0? - is equal to

a) log(3 + 4 cos?x) + ¢

) 1 . _1<2cosx)+
c) ———=tan c
23 V3

For any integer n, the integral

fon gCos*x cos3(2n + 1)x dx has the value
a)m b) 1
If—{f(x) = then—{f(x3)} is

1
d
i g
X T 1 X T
?cot( +—)+c d)—ﬁcot(z+§)+c
1
c) (log 2)? d)zlogZ
/2 2x /6 x

) f dx d)f —dx

o tanx o Sinx
cJa=—eb=2 d) None of these
c)9 d) 18

T 77_'2
c) 4 d)7

T

= +10g2 d)z—logz

1 3 1 3

Zloo— d) Zloe =
c)210g5 )Slog5
c) 1/2 d) None of these
b) 1 " ) ( cosx) 4

——tan c

2V3 V3
d) Ltan‘1 ( 2cos x ) +c

2V3 V3
o0 d) None of these
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3x 3x2 —6x° —6x°

a b ) ——— d
gy )1+x6 )(1+x6)2 )1+x6
355. fon[cot x] dx, [. ]denotes the greatest integer function, is equal to
TT b) 1 T
—_ — d —_—
a) > -1 ) >
356. (2 i
Jo{x + 1] + |x + 2| + |x — 1]} dx is equal to
) 31 b) 35 ) 47 4 39
a) — — c) — —
2 2 2 2
357. f03 |x3 + x% + 3x|dx is equal to
171 171 170 170
a) —= b) == ) e ) e
2 4 4 3
358. fsinxcosx is equal to
a) log|sinx| + ¢ b) log|tanx| + ¢ c) log|secx|+c d) None of these
359. f02nn{| sinx| — E sinx|}dx equals
a)n b) 2n c) —2n d) None of these
360. [ f; x3 dx = 0 and if f: x%dx = g, then the values of a and b are respectively
a) 1,1 b)—1,—1 91,-1 d) —1,1
361. The value of fon/z cosec (x — m/3) cosec (x — m/6)dx, is
a) 2log3 b) —2log3 c) log3 d) None of these
362 The primitive function of the function f(x) = —V(aizxz) is
a? — x? (a? — x?)3/2 (a? — x2)3/2 d) None of these
a - b)e———— - Q)e——n-—_——"7
Je+ 3a2x3 Je 2a%x? )e 3a?x3
. x, forx <1 2 .
363 If f(x) = {x Ul forx > 1 then Jo ¥*f (x)dx is equal to
a)1 4 5 5
b) = > a2
)3 93 )2

364. x2+x—6 4
G-D@x-D
a)x+2loglx—1)+c Db)2x+2log(x—1)+c c)x+4logl—x)+c d)x+4loglx—1)+c

365. x3

) ey 4x is equal to

20

a) ?(1 +x2)2/3(2x2 =3) +C
3

b) %(1 +x2)23(2x* =3) 4+ C

3
c) %(1 +x2)23(2x* +3) + C
d) None of these

366. The equation f_n; ;4 {alsin x| + f:';::x + c} dx = 0, where a, b, c are constants, gives a relation between
a) a,bandc b)aandc c) aand b d)bandc

367- The value of [, {|x — 2| + |x — 3|}dx is
a) 1 b) 2 c) 3 d)5

368.1f g(x) = f;c cos* t dt, then g(x + ) equals
2) 8) + () b) g) — g() ) g()g(m) a

369. [ cos® x e!°8IN¥ gy is equal to
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370.

371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

381.

382.

383.

sin* x cos* x

a) — +C b) - ¢
8 (x 3)\/_
5 1 >
a —l =5 b)3log3
) 5 log 3 ) 3083
ax?-b
The value Offx c2x2—(ax2?+b)?
2 + 2 ax2 + %
a) sin™?! c ) +k b) sin™* c -

If f(x) = f_xlltldt, then for any x > 0, f (x) equals

1 1
a)z(l—xz) b)—x2
Letl, = f \/_dx and I, = f —dx. Then
a) I, > I, m5>h
The value of ffn(l — x2) sinx cos? x dx is
a)0 3
b)r — —
3
Ifr, = f:/z x" sinx dx, then I, + 121, is equal to
n 3
a) 4m b) 3 (—)
The value of the integral f x] dx, is
a) = b) =
) 2 ) 2
0 :
)2 x2+23;+2 is equal to
a) 0 b) /4
The value of f_z//i x3 sin* x dx is

TT bT[
a7 )3

eSinx d) None of these
c) +C
1 3 1 3
—log— d) =log—
9 glogg J7loes
ax® +—
c) cos™?! (M) +k d)cos™!
c c
1
9 > (1+x2) d) None of these
C) 11 = 12 d) 11 > 212
7
Q2m—m d) o 2m3
Ty 2 Y3
9 (3) D4(3)
d) None of these
c) —
c) m/2 d) —m/4
n d)o
c) 3

Let f be a positive function. Let I; = 1k_k xf{ix(1—x)}, I, = flk_kf{x(l —x)}

dx where 2k — 1 > O.Then,;—lis
2

a) 2 by k ol d) 1
2
IfI, = f:M tan™ x dx, then lim,,_,oo 1 (I,4+1 + I,,—1) equals
a)l b) 2 c) /4 dr
fle i dx is equal to
a) o b) 0 c1 d)log(1+e)
197 +2% + .+ 0%

%1_1){)10 17100 =
) b)— 9 o ) —

100 100 99 101

COoS 2Xx .
) dx is equal to
CosXx

a) 2sinx + log(secx —tanx) + C
b) 2 sinx — log(secx —tanx) + C
c) 2sinx + log(secx + tanx) + C
d) None of these
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384. [ f'(ax + b) {f (ax + b)}" dxis equal to
a) ﬁ{f(ax + b)}**1 + C, for all n exceptn = —1

b) L{f(ax + b)}**! + C, foralln

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

398.

C) a(n+ 1)

d)

a(n+ 1)

Ifl, = fo 2*% dx, I,

a) 13 > 14
J‘ vtanx dx

sinx cosx

1
) 2\/tan X

a

lim,,_,0 — Zr 1\/—equals
b)-1++5

a)1+\/_

i
a)o0

The value of f
a) 2

Iffoooe"‘2 dx = \/gthen foooe““‘2 dx,a > 0is

zx
It e
a) log?2

The value of the integral f_nn(cos ax — sin bx)? dx, where (a and b integers), is

a) —m
maxmt2n-1_p,,n-1
fx2m+2n+2xm+n+1
xm
Ve

The value of f016 n/slsin x|dx, is

a) 21

If f(x) and g(x), xeR are continuous functions, then value of integral

ff,f/zz[{f () + F(—)Hg(x) — g(—x)}] dx is
/s

a)m

J- Vvtanx

sinx cosx

a) 2vtanx + C

1
fsin 2tan~?!
0

a)m/6
Iffn/3 ( |tanx|+

{f (ax + b)}*** 4 C, for all n exceptn = —1
{f(ax + b)}"*1 4+ C, foralln

= fo 2%% dx, Iy = flz 2%% dxand I, = flz 2% dx, then

= ..+c;x¢k7ﬂ andtanx >0

b) V2 tan x c) 2+/tan x

is equal to

x[1 + sinmx] dx is ([-] denotes the greatest integer)

dx = K sin~1(2%) + C, then K is equal to

dx is equal to

dx is equal to

b) 2+/cotx + C

1—x

Cx) dx = 0 where a, b, ¢ are constants, then ¢ =

AL, >
d) vtan x

d)1++2

d) None of these

d) None of these

1Vm

d
)Za

d log 2

d) 2r

d)o

d) None of these

dr
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a
a)aln2 b);lnz

a 2
Q) —=In2 ) %in2
A T

399. If the tangent to the graph function y = f(x) makes angles % and g with the x-axis is at the point

x = 2 and x = 4 respectively, the value off;f’(x)f”(x) dx

a) f(Df(2)
dx
J‘cos3\/m
tan>/2
a) vtanx + S

2
c) 2vtanx + gtanS‘/2 x+c
_ x%dx
Let f(0) = | rm oD
T
a) log(1 +v2) b) log(1 +v2) — n

1 1
0 (1+x2)3/2

b) 1//2

b) £(4)
400. is equal to

X

+c

401.

402. The value of the integral
a)1/2

dx, is

) f(2) d)1

2
b) Vtanx + gtans/zx +c

d) None of these

and f(0) = 0. Then, f(1) is

T
c) log(1 + \/E) + 2 d) None of these

01 d)v2

403. 1f [(m,n) = f01 t™(1 + t)™ dt, then the expression for I(m, n) in terms of I[(m + 1,n — 1) is

271
m+1

n

I 1,n—1
m+1 (m+1n-1)

a)
c
) m+1 * m+1
404. The value of fol—x dx is

tan~?
1+x2

T
a) Z
x2
x2—4

a) 2 —log, (1—5)
7
c)2+4log,3—4log,7 + 4log, 5
406. [VxZ + a? dx equals
a) gx/m—a?zlog{x ++/x? +a2} +c
c) gm—a—zlog{x —\/m} +c

2

405.

The value of f:

n
b)_m+1 Im+1,n-1)

d)—— I(m+1,n—1
Vg lm+in-D

a1l d) None of these

15
b) 2 + log, (7)

15
d)2 —tan! (—)
) an 7

2
b)gx/xz + a? +a710g{x + / x2 +a2} +c
2

d);\/xz + a? +a—log{x -/ x? +a2} +c

2

407. I, = f0"/4 tan™ x dx, then lim,,_,,, n[I,, + I,,4+2] is equal to

o b) 1
2
408. [(x? + 1)vx + 1 dx is equal to
G172 4DV (x4 D2
a) _ s
+1)7/2 +1)5/2
C) (x ) _ 0 (x ) N 5
7 5
4009. Jies) .
/ o loglr oo 4 18 equal to
X
a) log(f()x) +c b) f(x)log f(x) + ¢

410. Consider the integrals

+c

¢ d) zero

7/2 5/2 3/2
b)zl(x+71) _2(x+1) +2(x+1) l

5 3
+c
7/2 5/2
d) (x +71) -3 (x +51) +11(x+ DY2 4 ¢
1
c) log[log f(x)] + ¢ d) m +c

Page |30



411.

412.

413.

414.

415.

416.

417.

418.

419.

420.

421.

422,

423.

424,

L = fol e *cos?x dx,I, = fol e cos?x dx,l3 = fol e dxandl, = fol e~(1/2%* g4x The greatest of

these integral is

a) Il b) 12 C) 13 d) 14
1 .

fmdx is equal to

1 V2x 1 V2x 1 2x d) None of these
a) —tan~! b) —tan~?! c) —tan~!

2 V1 —«x2 V2 V1 +x2 V2 V1 —x2

. (an-1)/n  x .

The value of the integral | 1/n NN dx is
2) a b) na + 2 0 na — 2 d) None of these

2 2n 2n
The value of [ e*(x® + 5x* + 1)dx is
a)e*.x°+c¢ b)e*. x> +e* +¢ c) e*t1.x> +¢ d) 5x*.e* + ¢
If f_ll/fz cos x log (%i) dx = k.log 2, then k equals

1
a) 0 b) —1 ¢ —2 F
[ sinV3 dx is equal to
a) sinvx — Vx cos Vx b) 2(sinvx — Vx cosVx) + ¢
c) cosVx —VxsinVx + ¢ d) 2(cosVx — Vxsinvx) + ¢
Iff(x) = f;z(t —1)dt, 1 < x < 2, then global maximum value of f(x) is
a) 1 b) 2 0) 3 d) 4
li Iy It
iMoo~ Y71 T is equal to
a) 1 -2 b)v2 -1 ) V2 d) —v2
The value of f027r cos?? x dx, is
a) 1 b) —1 c) 99 d) 0
The value of f_zz(ax3 + bx + c)dx depends on the
a) Value of b b) Value of ¢ c) Value of a d) Values of a and b
. YA . .

The value of integral fo x f(sinx) dx is
a)0 n/2 d) None of these

T (™

b) f (sinx)dx ¢ Zf f (sinx) dx
0 0

log(x+1)-logx

x(x+1) dx is

The value of the integral [
1 1
a) —3 [log(x + 1)]? — > (logx)? +log(x + 1) logx + ¢
b) —[{log(x + 1)}?* — (logx)?] + log(x + 1) logx + ¢
1 2
g (1+3)
c) [ ogl|1l+ 2 ] +c
d) None of the above

The value of I = folx |x —%| dx is

) ! b) ! ) !
a) — — c) —
3 4 8
ax/z
———dx =
,;a—x — aX
1
s —1rx —1r,4% -
a) 10gasm (a®) b) logatan (a®) c) 2vaX —a*

du

o 4dqu _T X ;
If flogz G T then e* is equal to

d) None of these

d) log(a* — 1)
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425.

426.

427.

428.

429.

430.

431.

432.

433.

434,

435.

436.

437.

a) 1 b) 2
JUF () g" (x) = f"(x)g(x)}dx is equal to
i)
g'(x)
b) f'(x)g(x) — f(x)g'(x)
o) fl)g' (x) — f'(x)g(x)
d) fl)g'(x) + f'(x)g(x)

The value of ffé;}4x3 sin *x dx, is equal to
s s
a) Z b) E
The value of fon/z sin® x dx is
1057 1057
332020 REvYen)
f_né/zz ﬁ dx has the value
w2 m?
a) < b) T
If [ f(x) cosx dx = %{f(x)}2 + ¢, then f(x) is
a)x+c b) sinx + ¢

1/2
If f(x) = % Then, [ (%) dx is equal to

a) g(x) = tan~1x, h(x) = log |x|
c) g(x) = h(x) =tan"lx

c) 4 d) -1
T d) 0
c) 3
) 105 d) None of these
) ——
16m(4!)
0 m? d) None of these
24
c) cosx +c¢ d)c
1 1+./2f (%) |2 1/3f(x)+\/5)
78 (—1_ 2f(x)> \/; h <——3f(x)— 5 + ¢ where

b) g(x) = log|x|,h(x) = tan"1x
d) g(x) = log|x|, h(x) = log |x|

f555x - 55" - 5% dx is equal to
) 5% b) 55 , ) 55%" d) None of these

) ———=+C 5°" (log5)°+C c

(log5)? (log®) (log5)?

—lxI
Iff(t) = f_tte >—dx, then lim,_., f(t)is equal to
1
a)l b) = Ao d)—1
2
Ccos 2x .
fmdx is equal to
-1

) ————

sinx + cos x
b) log(sinx + cosx) + C
c) log(sinx —cosx) + C
d) log(sinx + cos x)? + C
If the primitive of sin=3/2 x sin"*/2(x + 0) is - 2 cosec8,/f(x) + c, then

sinx sin(x + 0) tan(x + 0)
a)f(x) =—— b) f(x) =tan(x + 6 C =— d = 7
) f(x) Sin(x + 0) ) f(x) ( ) ) f(x) e ) f(x) .
x*-1 .

fﬁdx is equal to
2) X iy b) Vxt +x2+1 c 2x d) Vat +x2+1 c

Vxt+x2+1 x + x*+x2+1 2x *
[ 32x3(logx)? dx is equal to

a) 8x*(logx)? + ¢
c) x*{8(logx)? — 4logx} +c

e*(1+sinx .
[ Gy is equal to
1+cosx

X
a) e* tan (E) +c b) e*tanx + ¢

b) x*{8(logx)? — 4logx + 1} + ¢
d) x3{(logx)? + 2logx} + ¢

1+ sinx
0 ex (1EE5)

T cosx d)c—excot(;)
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438.1f [log(V1 —x + V1 + x) dx = x f(x) + Ax + Bsin™'x + C, then
a) f(x) =log(V1 —x +V1+x)

b)A=1/3
QB =23
d)B = —1/2
439. fn/4 log(1 + tanx) dx is equal to
T 1
a)g loge 2 b) 4 logz e 0) Zloge 2 d) %1oge (E)

440. f_zl sin® x |x| dx is equal to
20 b)1 c) 4 d) None of these

441. 1000
f e*~[Xldx is
0

1000 _ 4 e—1
e1000 _ 1 iy e 1000(e — 1 d
2 ) e—1 9 ( ) ) 1000
442. (tan .
) e 2) dx is equal to
-1,\4
a) 3(tan"1x)? + ¢ b) —(tan4 *) +c ¢) (tan"tx)*+¢ d) None of these
443. The value of fon | sin® 0| d@ is
a)o 4 3
b) c) = d) =
) ) 3 )8
444 1f d[f (x)] = e'¥¥ sec? x dx, then f(x) is equal to
a) etan® 4 ¢ b) esec*x 4 ¢ c) esinx 4 ¢ d) None of these
445. The value of flz{f(g(x))}_l f'(g(x)) g'(x)dx, where g(1) = g(2), is equal to
a) 1l b) 2 )0 d) None of these
446. Let f be a function such that f(1) =4 and f'(x) = 2 for 1 < x < 4. How small can f(4) possibly
be?
a) 8 b) 12 c) 16 d) 10
447. ') :
) o osl ] dx is equal to
a) [ +c b) f(x).logf(x) + ¢ c) log[log f(x)] + ¢ d) __1 +c
log f(x) log[log f (x)]

448, /2 2v/cos 6
fo —3(W+\/W do is equal to

a) n b) n 9 % d) None of these
449. n n
The value of lim,,_,, [ ez T bt n2+n2]
a) Z b) log 2 )0 d1
450. The value of f_nn sinx f(cosx)dx is
a)m b) 21 c) 2f(1) d) None of these
451. __sinx g _ :
Iffcosx(1+cosx) dx = f(x) + ¢, then f(x) is equal to
1+ cosx cosx sin x 1+ sinx
S reosx b) log |[——— 1 |—| d) log |—>10%
a) log cos x | ) g|1+605x| ) log 1+ sinx ) log sin x

452. If f (x) satisfies the requirements of Rolle’s Theorem in [1, 2] and f'(x) is continuous in [1, 2], then
ff f'(x) dx is equal to
a)0 b) 1 0) 3 d) -1
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453.

454,

455.

456.

457.

458.

459.

460.

461.

462.

463.

464.

465.

466.

The value of [ e?¥(2 sin 3x + 3 cos 3x)dx is
a) e?*sin3x + ¢ b) e?* cos3x + ¢ c) e** +c¢

f_22| [x]] dx is equal to

a)l b) 2 c)3
If fon/z cos™xsin"x dx =2 fon/z sin™ x dx,then A =

1 1 1
a) on—1 b) on+1 <) on
If x satisfies the equation

1 3

5 f dt ftzsintht =0

g 2+ 2tcosa+1) t2+1 B

0 -3

(0 < a < m), then the value of x is

sina sina sina
a) +2 f b) + ) +4
a a a

d) e?* (2sin3x) + ¢

d) 4

1
d) -
)2

d) None of these

/3 dx .
fn:/6 ———isequal to
T b T s d T
V12 )2 9% )2
foz [x?%]dxis
a) 2 —2 b)2 ++2 V2 -1 d)—V2-V3+5
. 1 .
If f(x) sinx cosx dx = 2r—a) log f(x) + c, the f(x) is equal to
1 1 0 1 d) 1
a?sin? x + b? cos? x a?sin? x — b? cos? x a? cos?x + b?sin? x a? cos?x — b?sin? x
a .
If f(x) = f(a — x),then [ f(x)dx is equal to
a a2 a a a a a
a) j f(x)dx b) —f f(x)dx c) —f f(x)dx d) ——j f(x)dx
0 2 Jy 2Jy 2 ),
. e .
The value of the integral fl/e |logx | dx, is
-1 1- 1
2) 2 (e ) b) 2 ( e) )2-= d) None of these
e e e
fon/s cos® 460d0 is equal to
) > b) > ) d)
a) — - c) = -
3 4
1 coshx .
/-1 7T dxisequal to
b 2 _ 2
a) 0 )1 o8 1 ¢ +2
2e 2e
Ifu,o = fon/z x1%sinx dx, then the value of u;y + 90 ug, is
7T 8 2 2 2
99 e 9103 e
3 i —1/,.4
f %dx is equal to
1 1
a) 2 cos[tan™t(x*)] + ¢ b) Zsin[tan‘l(x‘*)] +c
1 1
c) —Zcos[tan_l(x‘*)] +c d) Zsec_l[tan_l(x‘*)] +c
[Z,llil __22:_1 sin?” x dx] + [2}1‘;1 22;1+1 sin?” x dx] equals
a) 272 b) —54 c) 54 d)o
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467. f;x dx is equal to

sin? x.cos?
a)sinx —cosx + ¢ b)tanx + cotx + ¢ c) cosx +sinx + ¢ d)tanx —cotx + ¢
468. The value of the integral f_ll(x —[2x]) dx, is
a) 1 b) 0 c) 2 d) 4
469. ; = (" 1—x -
The function F(x) = fo log (1+x) dx, is
a) An even function b) An odd function c) A periodic function d) None of these
470. 1 _ Vi—x2-1 .
Iffﬁ dx = alog il T b, then a is equal to
1 2 1 2
Z b) = _ d)-Z=
D3 )3 9 -3 ) =3
d () .
471. —= (ffg(x); d)(t)dt) is equal to

a) $(g(x) — d(f ()
)3 [6(s0)]” ~ 3 [6(rCN]”

Q) ') (g(®) = f)(f(x))
d) ¢'(9(0)g’'(x) — ' (f () f'(x)
472. ff(x — 1 (x — 2)(x — 3)dx is equal to

a)3 b) 2 a1l d)o
473. sinx 4+ sin2x 4+ sin3x sin2x sin3x
If f(x) = 3+ 4sinx 3 4 sin x|, then the value of fon/z f(x)dx is
1+ sinx sinx 1
a)3 b)z 9 1 d)o
3 3

474.1f [ g(x)dx = g(x), then [ g(x){f (x) + f'(x)} dx is equal to
a) g(x)f(x) —g@)f'(x) +C
b) g(x)f'(x) +C

) g)f(x) +C
d) g()f2(x) +C
2
475. ) (%) e* dx is equal to
X x+ 2 ex (E) + 2xe*
X x 4

a) e (x+4)+c bje (x+4)+c C)C - D\ x5z)te
476.1fp = f;n f(cos?x)dx andQ = f:f(cos2 x) dx, then

a)P-Q=0 b)P—-2Q =0 cq)P-3Q=0 dP-5Q=0
477.1f 1, = fomf(cos2 x)dx and I, = fonf(cos2 x)dx then

Ayl =1, b) I, = 2I, c) Iy =51, d) None of these
478. For anyn € N and x € R™, the value of the integral fon[x](x — [x])dx, is

n

a) n[x] b) [x] o) 3 [x] d) None of these
479, 1 x3dx

Jo Gy IS equal to

2
2 — 2 -1 d) None of these

2) (V2 —1) b) @ o V2

480. The value of foznlcos x — sin x| dx, is
4 2
— b — d

481. The value of f_fr//zz(x3 + x cos x + tan® x + 1)dxis equal to
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a)o0 b) 2 om d) None of these
482. If a function f(x) satisfies f'(x) = g(x) Then, the value of

[} F)g()dxis
1 2 d) None of these
~|(F®) 1 1
a) 2 [( ] b) S [(F @) + (@) |0 57 - f@)?
—(F
483. ¢ [ ‘;Z;Ze — dx = Ax + Blog(9e?* — 4) + C, then
a) A = 3 B—35 cC=0
=2 ==
MA=§%B=—;CER
GA=—>p=3 e
2" 36

d) None of these
484. Iffwdx = k cos 4x + c, then

cotx—tanx
a)k=-1/2 b)k=-1/8 Ak=-1/4 d) None of these
485. The value of f_42 |x + 1|dx is equal to
a) 12 b) 14 c) 13 d) 16
486. (3
2 x2—x
2 1 4 8
a) log (—) b) log (Z) c) log (§> d) log (5)
487. The value of [ == — o dxis
2 1 x?—1
a)tan '(2x2 - 1) +¢ b) tan—?! X +1 +c c) sin~?t (x - —) +c d) tan™! < . > +c
X x
488. [ :_tct::x dx is equal to
a)e*tanx + ¢ b)e*secx + ¢ c) e¥secx +c d)e*tanx +c¢
489 1f £(x) = fx2+1 e~t”dt, then f(x) increases in
x2 ’
a) (2, 2) b) No value of x c) (0, ) d) (—,0)
490. x%- :
f(x2+1)\W dx is equal to
) _1<x2+1>+ b)l _1<x2+1>+ )1 _1<x2+1>+ d) None of these
a) sec c —sec c c)=sec c
x\2 2 V2 2 xV2
491. If (foax dx) < (a+ 4),then
a)0<a<4 b)—2<a<4 €)—2<a<0 d)a< —2ora>4
492. Ifu, = fon/4 tan™ x dx, then u,, + u,_, is equal to
1 1 1 1
a) b) c) d)
n—1 n+1 2n—1 2n+1
493. f:xsin“x dx is equal to
3 2 16 2
a) il b) Si 0) o d) 16m
16 16 3 3
494, (sinx—cosx pSinx .
[— e e" " cosx dx is equal to
a) esmx +C b) esinx—cosx +C C) esinx+cosx +C d) ecosx—sinx +C

495.

f
a) 3vx + 3(3\’/—) —6%x+ 6log(6\/x + 1) +c b) 2vx + 6(%) - 6log( Ux + 1) +c
) 2vx —3(¥x) + 6 (¥x) —6log(Vx+1) +c d) None of the above
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496. [ x V1 + Yxtdx is equal to
21 3 —\8/7 32 3 —\8/7 7 387 d) None of these
a)§{1+\/F} +C b)ﬁ{1+\/ﬁ} +C c)§{1+\/ﬁ} +C

497.1f [ sin~1 ( 2x )dx = f(x) —log(1 + x2) + ¢, then f(x) is equal to

1+x2

a) 2xtan~1x b) —2xtan"1x c) xtan"1x d) —xtan"lx

498.1¢p ) = fon/z x1%sin x dx. Then, the value of I;, + 90Ig is
T3 Ty °? ys d) o
a) 10 (E) b) 10 (E) I3
s x dx .
499. J‘0 a?cos?x+b?sin?x is equal to
s T 7.[2 7_[2
a) E b M C) E d) ﬂ

500. Let f(x) = x — [x], for every real x, where [x]is the greatest integer less than or equal to x. Then,

f_llf(x)dx is

a) 1 b) 2 Q3 d) 0
501. ffn[cos px — sin gx]?dx, where p, q are integers is equal to
a) —m b) 0 amn d) 2r
502. n
limy, L0 Xy o equals
1 1 1
a) log2 b) ElogZ c) §log2 d) ZlogZ
503.1f [* 3 —2sin?u du + [’ cost dt = 0 then, 2 is equal to
/2 0 dx
V4 — 3sin?x V3 —2sin?x d) None of these
a) —— b) -—— ¢) V3 —2sin2x +cosy
cosy cosy
504.1f I, = [ tan™ x dx forn > 2, then I, + I,_, is equal to
n-1 t n
a)tan"x + ¢ b)w+c ) an x+c d)ntan™x +c
n —
505. i 1
The value of fon Sm_(ntf)x dx, is
)
T
a) 5 b) 0 Q) d) 27
506. [(sin® x + cos® x + 3 sin? x cos? x)dx is equal to
3
a)x+c b)Esin2x+c
3 1 .
C)—Ec052x+c d)gsm3x—c053x+c
507. fbmdx, a < 0 < b,is equal to
a x
a) |b| — |a| b) |b| + |al ) |a—b] d) None of these
508. (1om
J | sinx|dx is
0
a) 20 b) 8 c) 10 d) 18

509. If folf(x) dx =M, fol g(x)dx = N, then which of the following is correct?

1

2) j (FG) +g0)dx = M+ N
01

b) f F()g(x)dx = MN
0
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510.

511.

512.

513.

514.

515.

516.

517.

518.

519.

520.

521.

1
. f_dx _1
f(x) M
X M
a) f( )dx _M
) 90 N
(sec x=7) .
J =77 dxisequalto
tan x Py Cosx
c
2) sin” x ) Sin7 x
The value off 12 |x cos( )| dx, is
V2 —4V2 -8 b)\/i+4m/_—8
2 2

loge(tanx
[ Rogeltany) 5. is equal to
SIn X COs X

1
a) [log.(tanx)]? + ¢ b) > (log,tanx)? + ¢

sin x

cos’ x

9 V2 + 42 + 8

2

c) log.(log, tanx) + ¢

2
X2V % gy
) (x+4) e*dx is equal to
X x+2 x—2
e*|l——) +¢ b) e* x
D (753) Je <x+4)+c e <x+4)+c
1 :
fmdx is equal to
sin(x — a) ‘C
2) sin(a — b) 08 cos(x — b)
b 1 |sin(x —a) te
) cos(a —b) 8 cos(x — b)
1 sin(x — a) ‘e
2 sin(a + b) °8 cos(x — b)
d 1 |sin(x —a) te
) cos(a + b) o8 cos(x — b)
/2
f cos x Ay =
1+e* x=
—1/2
a)l b) 0 c) —
3 _1f x 1 (x2%+1 .
The value of f_l [tan (x2+1) + tan ( ~ )] dx is
a) 2m b)m c) m/2
If for every integer n f:l”l f(x)dx = n?, then the value of f_42 f(x)dx, is
a) 16 b) 14 c) 19
21
(sinx + |sinx|)dx is equal to
0
a) 4 b) 0 1

. sm y— sm X
Iff(x) = hmy_m?
a) cos2x + ¢ b)2cos2x + ¢

f ﬁ dx is equal to

—x

+C b +C
a)\/l—x4 Y i—x
f(1+ 7 dx is equal to

then [ 4x f(x)dx is equal to

c) —cos2x +c

sin x
d)

+c
tan’ x

d) None of these

d) log. tanx + ¢

d) None of these

d) /4

d) None of these

d) 8

d)—2cos2x +c
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X ex X

X
1 -
a)x+1+C b)e*(x+1)+C c) (x+1)2+C d)1+x2+C
522. ffﬁz sin|x| dxis equal to
a)0 b) 1 c) 2 dmn
523. dx i
f a?sin? x+b2 cos?x is equal to
1 atanx a atanx
a1 a a1
a)abtan ( p )+c b)btan ( 5 >+c
b _, (btanx d) None of these
) atan ( ) +c
s 8. .8
S24.1p [ SIMLXZCOS X gy — Asin 2x + B, then
1-2sin“x cos“x
1 1
525. 4x+1_7x—1 .
J—5— dxisequalto
R e B A b) 4% 4 77% 4 ¢
7 log,. 4 log, 7 7 log. 4 log, 7
4= 7% 4= 7%
-~ + d —~ +
2 log,7 log.4 ¢ ) log. 4 log,7 ¢
526. ax _ _ -1
If [ o= Atan (Btanx/2) + C, then
a)A=1,B=1/3 b)A=2/3,B=1/3 )A=-1,B=1/3 d)A=1/3,B=2/3
527. Let f(x) be a function such that, £(0) = f'(0) = 0, f"'(x) = sec* x + 4, then the function is
1 2 1
a) log |(sinx)| + §tan3 x+x b) §log [(secx)| + gtanzx + 2x?
1 x? d) None of the above
c) log|(cos x)| + gcos2 X+
528. [ 32x3(log x)?dx is equal to
a) 8x*(logx)? + ¢ b) x*{8(logx)? — 4logx + 1} + ¢
c) x*{8(logx)? — 4logx} +c d) x3{(logx)? — 2logx} + ¢
529. 45, ..,
.° mdx equals to
2v3 1 2v3 1 2vV3 1 2v3 1
a)~— __ b))~ 4 — o~ __ d——=,4 =
) 3 2log3 ) 3 +210g3 ) 3 2log(\/§+2) ) 3 +210g(\/§+2)
530. (2 ;
J2,1[x]1 dxis equal to
a) 1 b) 2 0) 3 d) 4
531 et F(x)=f)+f G), where
*logt
= | ——dt.Then,F 1
f(x) fl T+ 1 en, F(e)equals
a)1/2 b) 0 c1 d) 2
532. (/3 1 _
L/6 T+tandx 00
s b s T i T
V12 )2 93 3
533.1f [ f(x)dx = g(x) + ¢, then [ f~1(x)dx is equal to
a) xfH(x) +c b) flg™ ()} +¢c
Q) xf1(x) —glf T} +c d) g™ (x) +c

534. [ xlogx dx is equal to
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2 2

x x
a)T (2logx —1)+c¢ b)— (2logx —1)+c¢

x2
c) s (2Qlogx+ 1)+ ¢

x2
d)? (2Qlogx+ 1)+ ¢

535. 3)!/3
The value of the integral fl (x a ) dx, is
a)6 b) 0 3 d) 4
536. f13/3 % G - x) dx is equal to
2) ﬁ b) V31 c)o0 d) None of these
2 2
537 Let] = f dx then the value of the integral f dx, is
1 1
I? b)=1 21 d) = 12
a) ) 5 c) ) 5
538. [(sin*x — cos* x)dx is equal to
cos 2x sin 2x sin 2x cos 2x
a) — +c b) — +c 9) +c d) +c
2 2 2
539. The Value of the integral fon/z sin® x dx, is
3 5 3 d) None of these
- b) — =
V3 )3z" 16"
a a 2a .
540. Let Jo f()dx = 2and [ (2a — x) dx = . Then, [~ f(x) dx is equal to
a)A+u b)A—pu c)2A—u d)A—2u
541. i
J o isequal to
1t 1<1t x)_l_ 1t 1(1t x)+
—tan™'(—tan= ) +¢ —tan™'(—=tan<) +c
\/_ N f NEh
Ztan-1 Zan-1
c) 4tan (tan 2) +c d) 7tan (tan 2) +c
542. m/3 cosx+sinx .
Jo 5. dxisequalto
4 2m s
a) — b) — cm d) =
)5 )5 ) )3
543. N [x]dx . . .
The value of =% o 1s, (where [x] and {x} denotes the integral part and fractional part functions of x and
0
n€N)
ajn+2 b)n+1 an dn-1
544. The value of f://j e*(logsinx + cotx)dx is
1 1
a) e™*log 2 b) —e™*log 2 0) Ee”/”‘ log 2 d) —Ee”/“ log 2
S545. If fol cot™'(1—x +x%)dx =k fol tan~!x dx, then k =
a)l b) 2 cm d) 2@
2
546 The value of fn/zw x is
sin® x+cos°® x
a)0 b) 1 c) 2 d) 3
547. 1 1. -1
Iff4sin2 x+4sinx cos x+5 cos? x dx = 4tan (B tanx) + ¢, then
a)A—lB—lC—l b)A—lB—lC—l c)A=1,B 1C—1 d)A—lB—lC—1
4T 2T 20T 4T TP T T, 4T T2
548.

[ |1+ sing dx is equal to

X
a)— [COSZ — sinZ

549. f(x+3)e dx is equal to

(x+4)?

x]+c b)4[cosz—sinﬂ+c c)4[sinz—cosﬂ+c d)4[sin§+cosﬂ+c
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e*
a)m+c b)m-{-c

550. [7/2
f x sin? x cos? x dx is equal to
0

2 2

a) = )

32 16
551.If [ uv"" dx = uv’ — vu’ + q, then a is equal to

a)ju”vdx b)]u’vdx
552. J‘(i/—) (w/ )dx is equal to

a) (1+x%)g+c b)(1+x§)§+c

553. dx is equal to

cotg| +C

" (x 37r)|+c
aM27 8

log tan(g—g)l +C

lo
1’ g

lo
," g

lo
." g

\/_
554. The value of fol(l +e~*") dx, is
a) —1 b) 2
The value of [ /2 —(sm—ﬁ:z;z)
a)0 b) 1
556. [ y/xeV* dx is equal to

a) 24/x — eV* — 4 xeV* 4 ¢
) 2x + 4/x + )eV* 4 ¢

555. dx is

557. . 1 22 nz
The value of lim,,_, {(1 + ﬁ) (1 + ﬁ) (1 + ﬁ)}
TL'/Z
) — b) 2e2e™/?
558. ; : x 1 _m .
The solutlon of the equation f \/E—x o dx 5 1
a)x =3 b)x =4

559.1f f(a + x)

a

a) (n— 1)jf(x)dx b) nff(x)dx
560. The value of the integral fn4/33 z sz dx, is

a) (/3 —logtan3m/2)

b) 2(2r/3 — logtan 57 /12)

c) 3(r/2 —logsinm/12)

d) None of these

x/

561. f\/a‘ix—_zaxdx is equal to

1
a) sin"1(a*) + ¢ b) tan"1(a®) + ¢
loga

loga

X X
d
C)x+4+c )x+3+c
9 L d) None of these
32
c) Juv’ dx d)Ju” dx

C)g(1+x§)g+c d)%(1+x§)6+c

Q)l+e? d) None of these

c) 2 d)3

b) (2x — 4/x + 4)eV* + ¢
d) (1 -4vx)eV* +¢

1/n

,is

9 %e"/z d) None of these
e

gx=1 d) None of these

= f(x), then fonaf(x)dx is equal to (n € N)

(n-1a

d) None of these
c) f(x)dx
/

) 2va*—a*+c d)log(a* —1) + ¢
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562. ff:;nx dx is equal to

x
a) xtanz +c b) log(1 + cosx) + ¢

563. (1 <in3 2 .
J_,sin® x cos? x dx is equal to
a) —1 b) 1
564. [ x{f(x?)g" (x?) — f"(x*)g(x?)}dx is equal to

a) f(x*)g'(x*) —g(x®)f'(x*) + ¢
1
c) E{f(xz)g’(xz) — g f' (N} +c
565. If] = f_zz |1 — x*| dx, then I equals

x
c) cotz +c d) log(x + sinx) + ¢

o0 d) None of these

1
B) S UGG f (¥} + ¢
d) None of the above

c) 12 d) 21

) -3 d) —4

x sin” x) dx depends upon

c) ayand a; d) a;and a;

a) 6 b) 8

566. f_11 [x + [x + [x]]] dx, where [-] denotes greatest integer function, is equal to
a) —2 b) —1

567. The value of fon(ZLO a, cos®™"
a) a;and a, b) apgand a;

568. x sinx? esecx”

The value of the integral [ dx, is

oszx2
a) Eesecx +C b) Eesinxz +C
569. (14 x+Vx+x2

Vx+VI+x

1
a)E\/1+x+C

[oe]

2 [x+Vx2 +1]3
3 1
e b) =
a) 8 )8

X =

2
b)§(1 +x)3?2 +¢C

c) 5 sinx 2 geos?z? | o 9) Noneof these

AVi+x+C d)2(1 +x)3%2+¢C
3 d) None of these
c) ~3

STLIff(y) = e”,9(») =y; y>0and F(t) = [, f(t —¥)g(¥) dy, then

AFt)=1—-et(1+1)
c) F(t) = tet
572. T
I[Z sinx] dx =
0
a) 2r/3

573.
The value of fl *(L+logx)? 1S

b) —57/3

dx

a)2 b)1
3 3

574. is equal to

f dx
(x+1)V4x+3

a)tan 'V4x + 3+ ¢

c)2tan"'V4x +3 +¢

b)F(t) =et — (1+1t)

575. If fla+b—x)= f(x),then f;x f(x)dx is equal to

a+b

b b b
fa Flb—)dx b) 2 f F)dx

d)F(t) =tet
c) —m d) —2m
c); d)In2
b)3tan 'v4x +3 +¢
d)4tan 'V4x +3 + ¢
b a+bJ
03 [ reax flath

+ x)dx
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576. If f(x) is differentiable and fotz x f(x)dx = §t5, then f (%) equals

2 5 c) 1 5
a) - b) — = d) -
)2 ) =5 )2
577. Let f: (0,00) » Rand F(x) = f(f fo)dt. If F(x?) = x%(1 + x), then f(4) equals
a) 5/4 b) 7 c) 4 d) 2
578. (V2[_2 :
Jo [x*ldx,is
a) 2 -2 b) 2 ++2 Av2-1 d)v2 -2
579. (" ixi
f Greneniy ¥ Is equal to
1 e*+1 N b1 e* +2 N e*+1 N d e* +2 N
a) log e*+2 ¢ ) log e*+1 ¢ ) e*+2 ¢ ) e*+1 ¢
580. The value of fn/zwdx is
sin*x+cos*x "’
a)m/8 b) /4 c) m/2 d)n
581. Iffo1 e*’(x — a)dx = 0, then
a)l<a<? b)a <0 g0<axl1 da=0
582. fon/4 sin(x — [x]) dx is equal to
1 1 o1 d) None of these
a) — b)1l——
)3 ) NG
583. The value off Idx is
a)o b) 1 3 d) None of these
584'f Ll — dx is equal to
1 2
a) —log x——+ x—; —-2(+C
1 1 2
b) log [x — =+ x - = +C
X x
1 1 2
c) log|x ——+ x—— -2[+C
X x
d) None of these
585. x?
lim,_q f"tax—r;\/fdt is equal to
2
2) 2 b) 3 1 d) None of these
3 2
586. If £(t) is an odd function, then foxf(t)dt is
a) An odd function b) An even function
c) Neither even nor odd d)o
1,  _q( 2x-1
587. The value of J, tan™? (1:2_ )dx is
a)1 b) 0 o) —1 d) 2
588. 3m/4 i
The value off /4 Trsinx dx is equal to
a)(V2-1)r b) (V2 + 1)n om d) None of these
589. Let f (x) be a differentiable function such that (1) = 2. If lim,_,; fzf(x)ﬁdt = 4, then the value of f'(1) is
a) 1l b) 2 c) 4 d) None of these

590. | ot flx) = sin® mx .Then, [[f(x) + f(—x)]dx is equal to
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591.

592.

593.

594.

595.

596.

597.

598.

599.

600.

601.

602.

603.

604.

a)o

X COSTX
c) 5T Tox +c
fozn(sinx + | sin x) dx is equal to
a) 0 b) 4
If f(x) = f; sin* t dt, then f(x + 2m) is equal to
a) f(x) b) f(x) + f(2m)
ﬁfzxz(t — 1)dt is equal to
a)x?—1 b) x(x? — 1)
The value off |cos (nx)|, is
a) 2m b) /2
f_11|1 — x| dx is equal to
a) -2 b) 0

4

ffn%dx is equal to

T /s
a) Z b) E
The value of ffn sin® x cos? x dx is equal to
a) 1 b) 2
fx4+x2 -dx is equal to

a)loglx*+x2+ 1D +c¢ b)logz_l_—x:

cos 2x+2sin? x

J—=——=——dxisequal to
cos?x

a) 2secx +c¢

fn:/4 sin x+cos x

0 3+sin 2x

b) 2tanx + ¢

dx is equal to

1 1
—=1 b) -1
a) 2 og3 )4 og3
. 1 [1-x .
The value of integral fo ’m dx is
41 b)>—1
33 )3

Let p(x) be a function defined on R such that lim,_,,

b)x + ¢
x sin2mx +
2 4 ¢
c) 8

c) f(x) - f(2m)
c)x-—1

c) 3/4n

1. x?2-x+1
c) Elog

c) tanx + ¢

) 1l
c) —=log4

c) —
f(83x)
fx)

x€[0,1],p(0) = 1 and p(1) = 41.Then, folp(x)dx equals

a) V41 b) 21

f x%-1

x(x2+a x+1)(x2+f x+1)

VxZ+ax+1+x2+Bx+1
a)log§ \/ b +C

dx is equal to

Vx
\/x2+ax+1—\/x2+,8x+1§+c
Vx
c) log{\/x2+ax+1—\/x2+ﬁx+1}+6
d) Noneofthese

b) ZIOg{

Iff(x) =——.1 f;((ac)l) [x(1 — x)]dx and
f@ B I
ff( o g[x(1 — x)]dx,then the value of Zis

c) 41

———+c
x2+x+1

=1, p'(x) =

d) 1
d) f(x). f(2m)
d) 2x(x? — 1)
d) 4/m

d) 4
dm

d)o

) x+x+1
gyt

d) None of these

d) None of these

d)1

p' (1 — x), for all

d) 42
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605.

606.

607.

608.

609.

610.

611.

612.

613.

614.

615.

616.

617.

a) 2 b) —3

Q) —1 d)1

Let f : R = R be a continuous function such that f(x) is not identically equal to zero. Iffz5 fx)dx =

f_sz f(x) dx, then f(x) is

a) An even function b) An odd function

c) A periodic function d) None of these

Fory = f(x) = fox 2|t| dt, the tangent lines parallel to the bisector of the first quadrant angle are

1 3
=xt- b)y=x+=
Ay=xty Jy=xt3
[ cos [2 cot™? ’1 ldx is equal to
1
a)§x2+c
1
C)—§x2+c
The value off dx is
)1 16+1 b1 16 1
a — — — — —
%9 76 %79 76

The value of [ x(x*)* (2logx + 1)dx is
a) (x*)*+c¢ b) x* + ¢

f- dx

(sinx—2 cosx)(2 sinx+cosx)

is equal to

a) ] 5/ tanx — 2 4
%Be |2tanx+1 ' ¢

) 1 (25inx+cosx>
C —— B
log sinx + 2cos x

The value of [ (2—

is equal to
J— b —_—
a)2 )Za
The value of the integral fle (logx)3dx is
a) 6 + 2e b) 6 — 2e
7
The value of [ ;E dx, is
a) log(6/5) b) 61log(6/5)
If [ f(x)dx = F(x),then [ x3f(x?)dx is equal to
1
a) E{XZF(xZ) — j F(x?)dx?}

c) %(sz(x) —%j F(xz)dx)

If fozaf(x)dx =2 foaf(x)dx, then
a) f(2a—x) = —f(x)

b) f(2a —x) = f(x)

¢) f(x)is an odd function

d) f(x) is an even function

1
x(2x7+1)

The value of the integral fon x logsin x dx, is

2
I
b)7log2

The value of flz [f{g()3~!

s
a) ElogZ

1
Oy=x+ > d) None of these

b)<sin |2 cot~? || +
> Sin Cco 1 T x C
d) ! +
> X C
) 2log 2 ! d)1 1 1
C — — — — —
%<7 % 6376
c) x'°8* 4 ¢ d) None of these

b)ll (tanx—2)+
40g tanx + 2 ¢

d) None of the above

) d) .
c) — R
2a
c) 2e —6 d) None of these

c) (1/7)log(6/5) d) (1/12)1log(6/5)

1
b) E{sz(xZ) - f F(x?)dx}
d) None of the above

m? d) None of these
c) — > log 2

f'{g(x)}g'(x)dx, where g(1) = g(2) is equal to
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a) 1 b) 2 Ao d) None of these
618. If f(t) is a continuous function defined on [a, b] such that f(t) is an odd function, then the function

b)) = [, f(©) dt

a) Is an odd function

b) Is an even function

c) Is an increasing function on [a, b]
d) None of these

6109. x® .
Iffmdx is equal to
2 2
a) 5(1 +x3)5/2 4+ 5(1 +x3)324C
2 2
b)5(1+ x3)3/2 — 3+ xHY2 4 C
0) log|\/§+\/1+x3| +C
d)x?log(1+x3)+C
620. The value of the integral f_”/z Vcos x — cos3 x dx is
/2
a)0 4 2 1
b) — c) = d) =
) 3 ) 3 ) 5
621. . 4 x dx .
The value of the integral fo Trcosasine O<a<m)is
o b o a q T«
a)sino( )cosoc C)1+sinoc )1+cosa
622. The value of f_33(ax5 + bx3 + cx + k)dx, where a, b, ¢, k are constant, depends only on
a)aand k b)a and b c)a,bandc d) k
623. 1 &
lim — » re™/" =
n-on
r=1
a)o b) 1 c)e d) 2e
624.1f I, = [x™.e“ dx for n > 1,thenc.I, + n.I,_, is equal to
a)x™"e* b) x™ c) e* d)x™ +e*
625. T/2 1+2cosx .
The value of [, Greos 7 X1
1 1
a) — > b) 2 = d) None of these
626. The value of fng(n x — 4x?)log(1 + tan x) dx is
w3 3 w3 w3
a) — b) — c) — d) —
)192 log, 2 )192 log V2 ) 31082 )48log\/§
627. (/2 cosx .
fZ (1+sinx)(2+sinx) dx is equal to
4 1 3 d) None of these
a) log—= b) log = c) log—
) log ) log 2 ) log
628. x?

IW dx is equal to

1 xz 3/2
a) - —(—— c
) 3a<a+bx2> +

1 5 \3/2
b)—( x ) p

3a\a+ bx?

1 xz 2/3
Q) —(—— c
) 2a <a+ bx2> *

d) None of these
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629. If f (x) and g (x) are two integrable functions defined on [a, b] then |fff(x)g(x)dx ,is

a) Less than \/fff(x)dx f‘f g(x)dx

b) Less than or equal to \/f;fz(x)dx f; g*(x)dx

c) Less than or equal to \/{f: fz(x)dx} {ff gz(x)dx}
d) None of these

630. 3% ;
f\/ﬂ dx is equal to
1 1
log|3* 9% —1 log|9* 9* —1
a)10g3 og| + vV |+c b)10g3 og| + v |+c
1 1
X X _ X _ X
c) 10g91og|3 +V9¥ — 1| +¢ d)10g910g|3 Vor —1|+¢
631. J{1 + 2tan x(tanx + sec x)}l/2 dx is equal to
a) log(secx + tanx) + ¢ b) log(secx + tan x)'/? + ¢
c) logsecx(secx +tanx) + ¢ d) None of the above

632.1f f(x) = f_xlltldt,then for any x > 0, f (x)is equal to

1 1
a) 1 —x? b)§(1+x2) c) 1+ x? d)§(1—x2)
633. The value of the integral ff lxﬂdx, a<bis
a) lal — |b| b) |b| — |a] c) lal =b d) |b| —a
634. 1+tan%x
J 7 dx equals
) (1—tanx>+ b)1 (1+tanx)+ )11 (1—tanx>+ d)ll (1+tanx>+
a —_— —_— c) = —_— = —_—
08 1+tanx ¢ o8 1—tanx ¢ 2 08 1+tanx ¢ 2 08 1—tanx ¢
635.1f [* f(x)dx = A and [ f(2a — x) dx = p, then fOZ“f(x) dx =
a)A+u b)A—pu c) 24+ pu d) A+ 2u
636. f23{x}dx is equal to (where {-} denotes fractional part of x)
17 7 5 1
- b) = Z d) =
a) )3 93 )3
637. The value of fgr/z ! —dx, is
1+tan® x
a)o b)1 c) m/2 d)m/4
638. [T/* ,-xg; ;
f_n/4e Xsinx dxis
d)Z
a) —ge‘"” b) ge—nm Q) —VZ(e~™* — em/%) ) Zero
639. The greatest value of f(x) = f_xl/zltldt on the interval [-1/2,1/2] is
3 1 3 1
s b) = -z d) —=
a) 3 )3 Q) - ) -3

640. Let a, b, ¢ be non-zero real numbers such that fol(l + cos® x)(ax? + bx + c)dx
2
= .f (1 + cos®x)(ax? + bx + ¢)dx
0

Then, the quadratic equation ax? + bx + ¢ = 0 has

a) No root in (0, 2) b) At least one root in (1, 2)
c) A double root in (0, 2) d) Two imaginary roots
641. If f(x) = Asin (nz—x) +B,f' G) =+/2 and fol f(x)dx = %, then constant A and B are
i U 2 3 4 4
a) = and = b) — and — c) 0and — — d)—and 0
2 2 m T i T
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642. 11 = (12X then

0 Viex®
a)l >0.78 b)I < 0.78 agl>1 d) None of these
643.1f |, = f_zgcrﬂ | sin x|[sin x] dx, Vk € N, where [-] denotes the greatest integer function, then Y12, I is equal
to
a) —110 b) —440 ) =330 d) —220
644. fololx — 5|dx]is equal to
a) 17 b) 9 c) 12 d) 18
645. f e*
dx =
2+eX)(e*+1)
e*+1 e* +2 e* +1 e* +2
a)log(ex+2>+C b)log(ex+1>+C c)ex+2+C d)ex+1+C
646. (% |43 dx i
J7,|x|? dx is equal to
) 5 b) 17 | 15 4 4
a) — — c) — =
4 4 4 5
647. The value of f_llxlxl dx, is
a) 2 b) 1 o0 d) None of these
648. (x+1) .
fx(1+xex)2 X 18
)l(xex> 1+ b)l(xex) 1+
a) lo c 0 - c
gxex+1 1+ xe* gxex+1 1+ xe*
9o (xex + 1) N 1 +e d) None of these
& xe* 1+ xe*
649. The greater value of F(x) = flx |t| dt on the interval [-1/2,1/2], is
3 1 3 1
z b) = = d)—=
) 8 ) 2 2 8 ) 2
650. i T2 ) g
The value of the integral | T dx, is
a)m/4 b) /2 am d)o
651. (x?-Dax .
The value offx3 —— s
2 1
a) 212 —';§'+';Z“+ c
2 1
b) 2 ’2 totgte
9t p-24 1y
2 X2t
d) None of the above
652. The value of the integral I = fol x(1—x)" dxis
1 1 1 1 1 1
a) b) c) - d) +
n+1 n+2 n+1l n+2 n+1l n+2
653. [ x?(ax + b)~% dx is equal to
2 b 2 b x?
L (x2? b) = ( 2 ) L
a) " (x alog(ax + b)) +c ) el Gl og(ax + b) a(ax £ D) +c
)2( +Zlog( +h))+ 2, d)z( +Z1og( +5)) A
C — f— ————————— — — — ——————————
az \* g oBax a(ax + b) ¢ qz \* g o a(ax + b) ¢

654.1f0 < a < 1, then f_l dx is equal to

1
1v1-2ax+a?
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655. 27
f [\/E cos x]dx =
T
a) —m/2 b) /2
656. The value of the fm%dx is
a) 1 (2 —sinx + cosx)
o8 2 +sinx — cosx
1+sinx
) —log (—)
sin x
657. The value of fe t(l t) ——is equal to
a)0 e
b) log (——
)log (1 + e)
658. The value of fn/z oS3 i, is
2cosx-1 '
a) 2 b) 1
659.11(m,n) = [ x™~1(1 — x)"~* dx, then
° m-1 xn-1
a) I(m,n)= de= de
0 0
° xm ° xTL
0 10m0 = | G gren = |
0 0
c) I(mn) =

1
)= b)

xn
f (1 + x)m+n—1 dx
0
d) None of these

660. The value of [
a) 8 b) 16
661. (19_1 4y
J: Y= dx is equal to
)1 27 b1 32
a) log— og—
£32 827
662. (1 . 5
f (ex +e™™ )(ex e *)dx is equal to
-1
e? )
a) — —2e b) e” — 2e
663. ¢ Olet—dlt thenf e - is equal to
a) ae™® b) —ae™?
664. R S
The value of the integral [, =) dx, is
a)o b) /2
1 .
665. fmdx is equal to
3)4(x—1)1/4+c b)4(x+2)1/4+c
3\x+2 3\x—1
/3 xsinx
666. (" /3 cagz 0% Is equal to
1
a)—(4m +1 b) — — 2logt
) 3( T+1) ) ogtan—

_ f x
- (1 4 x)m+n—1
0

c) —
amn
2+
b) _10g (ﬂ)
sin x

d) None of the above

(L)

c)1/2

dx

c) 24

8
c) log§

c) 2(e?

c) —be™¢

amn

1/4

3\x+2

C) — + logtan—

15 sgn ({x})dx, where {-} denotes the fractional part function, is

C)1<x_1) +C

5

12

d) None of these

d) None of these

d)1

d) 0

d)0

3
d) logZ

d) 0

d) ae?

d) None of these

1/4

1/x+2
d)-( ) c
3\x—-1 +

d) None of these
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667.

668.

669.

670.

671.

672.

673.

674.

675.

676.

677.

678.

679.

_\1/4
f(x 9" dxis equal to
) 1\ 5/4 b) 4 1 5/4 9 1\%/4 d) None of these
E(l‘x—) re Dg(i-5) +e s(ivm)
sinx +sin2x +sin3x  sin2x sin 3x
If f(x) = 3+ 4sinx 3 4 sin x|, then the value off f(x)dx is
1+ sinx sinx 1
a) 3 2 1 d)o
3 2
f()cf;:—:;xm dx is equal to
1
a)—(x+1)+c b)glog(x+1)+c o) log(x+1)+c¢ d)tan™'x +c
X .
If [ s dx = g(x) + c, then g(x) is equal to
2 2 x3 2 x3 2 x
= -1 a1 T ein—1 . - -1(_
If I, = [ sin™ x dx,then nl, — (n — 1)I,,_, equals
a) sin® ! x cos x b) cos™ ! x sinx c) —sin™ ! x cos x d) —cos™ ! x sinx
f_zz eS10° X cos3 x dx is equal to
a) -1 b) 0 c1 d)m
27cost_q)at
limx_)gf"/i(z—) is equal to
2 fn2/4(\/f—5)dt
2) log, 2 b) log, 2 0 4 log, 2 d) None of these
21 m m

JUG)g" (x) = f" (x)g(x)] dx is equal to
I

g'(%)
) f()g'(x) — f'(x)g(x)
Iff(x)—Asm( )+Bf ( )

b)Zand3
Y Vs

a) E and;

[—2 _jisequalto

COosX—sInx
)ilog tan f—g +c
Y vz
x 3m
c) —1og|tan (—— —)| +c

N 8
(x+

VZand f) f(x) dx = =,

b) f'(x)g(x) — fF(x)g' (%)
d) f(0)g'(x) + f'(x)g(x)

then the constants A and B are respectively

¢) 0and —= d)Zand 0
Y Y

b) %log |cot (§)| +c
1 x 3m
d)ﬁlog |tan (E +?> + c|

b)log, x + 2tan"1x + ¢
d) None of these

Iff\/z V1 + sinx dx = —4 cos(ax + b) + c, then the value of a, b are respectively

The value of [ - 2+ 5y dx is equal to
a)log, x + ¢
1
) log. <x2 + 1) T
1n T
gl b)1,—
)53 )15

01,1 d) None of these

ff(x)=x(x—1),0<x<landf(x+1)=f(x),Vx€E R,then|f24f(x)dx| is

a) 1sq unit b) 3 sq unit

c) % sq unit d) é sq unit
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/2 sin 8x log cotx

680. The value off dx, is
COS 2x
a)o 5t 3n
b - d) —
)m c) > ) >
681. 3[x] -2 x =0 2
If ['] denotes the greatest integer function and f(x) = x ' then f_3 /2 f(x)dx is equal to
X =
11 7 17
= b) — = —6 d)— ==
a) > ) > c) ) >
682. 1 (1+f)3)/2 dx is equal to
X b . —X +e 2x N q —2x 4
Q) /— — () ———=+c¢ —+c
= N = =
683. 1f [ Sin6_cosb df = cosec™*(f(#)) + C, then

(sin @+cos 0)Vsin O cos H+sinZ O cosZ O
a) f(@) =sin26 +1 b) f(6) =1 —sin26 c) f(6) =sin20 —1 d) None of these
684. If f(x) = cos x — cos? x + cos® x—... o, then [ f(x)dx equals

tan= + b) X + tan= + L d) x — tan= +
a) an2 c ) x an2 c C)x_ftanf-l_c ) x an2 c

685. If F(x) = f [4t%2 — 2F'(t)]dt, then F'(4) equals
a) 32 b) 32/3 c) 32/9 d) None of these
686. Let f(x) be a function satisfying f'(x) = f(x) with f(0) = 1 and g(x) be the function satisfying
f(x) + g(x) = x%. The, value of the integral f01 f(x)g(x)dx is

1 1
a) . (e — 7) b) = (e ~2) J = (e ~3) d) None of these
687. If fo —— xdx a>0is equal toh thenf mdx is equal to
ra 7h T d) None of these
a) (aZ — b2)3/2 b) m c) (a? — b2)3/2
688. Iff% e*f(x) + ¢, then f(x) is equal to
inZ b) cos> tan= d) log=
a) sm2 )cos2 c) an2 ) og2
689. The value of the integral [ m is
1 1
a)z(ezx+1)+c b)z(e_2x+1)+c C)—E(e2x+1)_1+c d)z(ezx—1)+c
690. The value off%’;;zdx is
2x e +1—1
a) In . +C
2x eSn% 4141
V2x eSinx¥ —1 -1
b) In - +C
VZx e mx —1+1
VZx e mr —1+1
c)in - +C
V2x et —1 -1
a1 V2xesinx + 141 i
n
V2x eSin¥ — 141

691. If &' (x) = logelsmxl 3 3logg|sin x3 ld

x #nmn € Z and f = ¢(1), then the possible value of k is
a) 27 b) 18 c)9 d) None of these

92. eslogex_e4logex .
The value of f m dx is
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2 3 X
a) x2 + ¢ mf_+c q%hhj d)5+e
693. _JEL_ :
The value of the integral fo e dx is equal to
a)o b) Za ca d) None of these
694.1f [, = fo o dxandl, = fo \/_ dx, then
I
a)l, =1, b) I, < I, L > @f=2
2
695. " | tan~! tanx|—|sin~!sinx| .
The value of foz an=T tan x |7 [sin—T sinx] dx is equal to
3
a) E b) J 71T d) None of these

696.
[ == C(;S = dx is equal to
1-cos

2
a) gsin‘l(cos3/2 x)+C b) Esin‘l(cosy2 x)+C o §cos_1(cos3/2 x)+C d) None of these

697.Letx? # nm — 1,n € N. The indefinite integral of

2sin(x? + 1) —sin2(x? + 1)
¥ |2sin(x2 + 1) + sin2(x2 + 1)

is but for an arbitrary constant

1 1 x2+1 1 d) None of these
a) log Esec(x2 + 1)| b) log Esec > ) E1og|sec(xz + 1)
698. The value of the integral foan-' 0<a<m,is
1+cosasinx
Ta by — Ta " T
a)sina )1+sina ‘) cosa 1+ cosa
699. [ tan(sin~! x) dx is equal to
1 —-X
Q) ———=+c¢ b — x2 ) —=+t¢ d) —/1 —x2
) m ) 1 x“+c ) m ) 1 x“+c
700. T
The value of integral fo — dxis
1+x
T T d)1
— 41 —_1 —
a) > + b) > c) —1
701. The value of ["[2 sin x]dx is
s
T RY/4 4 yis
)3 - )3 ) -3
702. -t
Iff(sinx+4-)(sinx—1)
— 1 -1
=A e Btan™'(f(x)) + C, then
)4 1B -2 £00) 4tanx + 3
a = -, = —, X)) = —
5 5V15 V15
1 1 4 tan +1
b)4=——B=—f( ):L
5 V15 V15
2 -2 4tanx +1
c) A =§,B =—,f(x) =——
d)A—Z B -2 Flx) = 4tanx/2 +1
T 57 svis V15
703.1f [ e* (1 + x).sec?(xe*) dx = f(x) + constant, then f(x) is equal to
a) cos (xe”®) b) sin (xe*) c) 2tan"1(x) d) tan(x e*)
704. The value of f1ooo =¥l dx, is
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1000 _ 1000
2) e 1 b) e
1000 e—1
705. [ cos3/7 x sin"11/7 x dx is equal to
4
a) log|sin*7 x| + ¢ b);tan4/7x+c
706. Iff% dx = Ax + Blog(3e?* + 4) + ¢, then
3 1 3 1
) 4’ 24 ) 4’ 24
707.
f1+ -dx is equal to
1
a)x3+c b) Etan‘l(x3) +c
708. T
fxsinxcos‘*x dx =
0
T ..
a) 7 ) 5
709. (2x12+5x ) .
f(x5+x3+1)3 dx is equal to
) x? + 2x 4
a —————————————————
(x> +x34+1)? ¢
c) log|x®> +x3+ 1] +/(2x7 + 5x*) + ¢
710 The value of fon/zzsi:,ﬁwdx is
a) 2 b) 7
711.
f COS2X*L dx is equal to
a)0 b) 2
712. [ e*198%¢X (x is equal to
X ex
a b)—+¢
)logae )1+logea
713. f_11 log(x + Vx2 + 1) dx is equal to
a) 0 b) log 2
714.1f I, = [(logx)™ dx, then I, + nl,_, is equal to
a) (xlogx)n b) x(log x)™
715. —
IfI = fo — n/z,then
a)log62<1<n/4 b)log,2 > 1
716. The value off dxa<b<O0is
a) —(lal + |d|) b) [b] — |al
717. 0 x?—sinx cosx—2
Given f(x) = |sinx — x? 0 1-2x
2—cosx 2x—1 0

x3 . .
3)?—x251nx+sm2x+(j

53
b)?—xzsinx—c052x+c

x3
2
C)?—x cosx —cos2x + C

d) None of these

c) 1000(e — 1)

7
Q) — Ztan_4/7x +c

1
,B =

C)A—1
4 24

c) log(1 +x%) +¢

b)

d) None of the above

N

c) —

c) (ae)* +c

1
C) logz

c) n(logx)™
ol=mn/4

o) la| — |b|

, | f(x)dx is equal to

+
205+ 3+ 12 °

e—1
1000

)
) log | cos?/7 x| + ¢

3 1
dA=——’B=_
) 7 Z

d) None of these

d) None of these

d) 2m

d) None of these

(ae)*

log, ae

d) +c
d) None of these
d) (logx)™ 1

d) I =log, 2

d) |a| + |b|
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718.If f(x) = limpe n2(xY/™ — x/™*) x> 0,then [ x f(x) dx is equal to

1
a) x2/2 b) 0 ¢) x? logx — Exz +e d) None of these
1 .
719. fmdx is equal to
—2Vx 2Vx —x Vx
Q) ———+C b) ——+C €) ——+C d) - +C
i i Ty i

720. fol({x}[x + 1])dx (where {-} denotes fractional part of x and [-] denotes greatest integer of x) is equal to

a)l b) 0 9 1 d) None of these
2
721. foz(x —log, a) dx = 2log, (2), if
aJa=2 b)a > 2 ca=4 d)a=8
722. f_lg sgn(x — [x]dx Equals, where [.]Jdenotes greatest integer function
a) —12 b) 10 c) 8 d) 12
723. The value of the integral fooo r;dx, is
T e T d) None of these
)7 NG V03
724, _x? ;
J = dxisequalto
_ -1(X -1(% - -1 (X -1(2
a) x — 2tan (2)+c b) x + 2 tan (2)+c c) x —4tan (2)+c d) x + 4 tan (2)+c
725. [ Z*X_ gy is equal to
x+e

a)logl(x—e™)|+c b)loglx+e™)|+c ologl(1+xeX)|+c d)(1+xe¥)?+c
726. fd—x is equal to

e+ D5 (x+2)3
x4 114 x4+ 1\~ 1/4 x + 2\ /4 d) None of these
Va(5) +e Wi () 4o 9-a () 4
x+2 x+2 x+1
727. fooo [[xe;xl]] dx (where [-] denotes greatest integer function) is equal to
a)o b) 1 Cc) o d) None of these
-1 3
728. f% dx is equal to
-1,14
a)3 (tan"1x)? +¢ b) —(tan4 *) +c c) (tan"tx)*+ ¢ d) None of these
729. [ x*(1 + log|x|)dx is equal to
a) x* log|x| + ¢ b)eX +¢ c) x*+c d) None of these
730. logx—1 }2 .
f{—1+(logx)2 dx is equal to
X xe* X log x
> . t¢ b +c d-———+c
Y Qogm)? +1 ITrate )T ) Tog? +1
731. 4. 1+24+3%+..4+n* . 1+23+33+..4n3,
lim, —s lim, e — 5 s
1 b) 0 1 1
a) — c) — d) =
) 30 ) 4 ) 5
732. f\/%is equal to
a) log e‘x+\/e‘2x—1|+c b)10g|ex+\/ezx—1|+c

c) —log |e‘x ++e %X — 1| +c d) —log |e‘2x + e %X — 1| +c

733.1F1 = f:/z cos (sinx) dx,
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734.

735.

736.

737.

738.

739.

740.

741.

742.

743.

744.

745.

746.

/2

/2
] = f sin(cosx) dx and K = f cos x dx. Then,
0 0

AK>1>] b)]>1>K 91>]>K
J11hﬁ—x4+2%ﬁ—31x+1 _
> dx is
-1 x*+1
4 5
a)— b) — c) =
) z )4 )
1 . -1 1ﬁ .
J, sin (2 tan ’1_x> dx is equal to
T . i
a) 6 )4 c) >
[ e?*(2sin 3x + 3 cos 3x)dx is equal to
a) e?*sin2x + ¢ b) e?* cos3x + ¢ C) e?xtc
The value of the integral foz |x? — 1|dx is
a)0 b) 2 Q-2
3
If

1 1 2 2
h:J2“¢LQ=Jéfdmg=Jéﬁ¢xmdu=J2ﬁm:
0 0 1 1

Then
a)l; >I,and I, > I3 b)l, >1,andl; > I,
[ (sin 2x — cos 2x)dx = \/—‘%sin(Zx —a) + b, then

)y >Landl; > 1,

A
beR

5 5t
a)a=T,beR b)a=—T,beR C)a_Z’

[(1+x —xDe*** ™ dx is equal to
a) (1+x)eX ' +¢  b)(x—1)e** " +¢
The value of the integral }7_; folf(k — 1+ x)dx,is

-1
c) —xeX™* 4+ ¢

1 2 .
a) ff(x)dx b) ff(X)dx C) ff(x)dx
0 0 )
fOH 1+31cosx dx is equal to
a)m b) 0 o /2

The value of the integral | 01 dx is equal to

x2+2x cos a+1

a

a) sina b) a sina ) > sina
The value of the integral fon/4 % de, is
a) log3 b) log 2 c) %10g3

00 dx .

0 m is equal to
a) E b) 1 ) _—3

8 8

dx .
| s is equal to
a) log(x? +4x +13) + ¢

2x + 4

c) log(2x +4) + ¢

d
Vi axr132 "¢

HI>K>]

d)
d)m
d) e?*(2sin3x) + ¢

d) -2

d) None of these

d) None of these

d) xe*** ' 4+ ¢

1
d)n | f(x)dx
|

d) None of these

da'

)Zsma

d)ll 2
20 °8

d) None of these
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747.

748.

749.

750.

751.

752.

753.

754.

755.

756.

757.

758.

759.

e* e ¥ .
Let [ = [ mdx,] = mdx. Then, for an arbitrary constant c, the value of ] — I equals
11 e4x—ezx+1+
a)zoge4x+62x+1 ¢
bll ezx+ex+1+
)ZOgezx—e"+1 ¢
1l ezx—ex+1+
C)ZOgeZ"+e’C+1 ¢
dll e4"+ezx+1+
)20ge4x—e2x+1 ¢

Ifb > a, then f:#(b_x) is equal to

T T
a) 5 b)m C)E(b_a)
If f;/z sin®x dx = i—z, then the value of [” (sin®x + cos® x) dx is
a) 5m/8 b) 5m/16 c) 51t/2

Ifr, = flx(log x)™ dx satisfies the relation I,,, = k — Il,,,_;, then

1
a)k=e b)l=m k==
e

fx_2/3(1 + xl/z)_s/gdx is equal to

) 3(1+x12) P rc B)3(1+22) 10 93 +x2) 4
[(1 = cos x) cosec?dx is equal to

X x x
a)tanE+c b)—cot§+c c)2tan§+c

If foaf(Za —x)dx =m and foaf(x) dx = n, then f02a f(x) dxis equal to
a)2m+n bym + 2n

IfI, = [(logx)™ dx, then I, + nl,_, is equal to
a) x(logx)™ b) (xlogx)™

2t2_5t+4
2+et

cm-—n

c) (logx)™1

dt are

The points of extremum of | Ox

a)x=0,%+1,+1 b)x =41,+2,43 c)x=01273
The value of f:/z.zsi dx is
251nx+2cosx
a) 2 b) c) /4
n
: 1
lim ) —e™™is
n—-oo n
r=1
a)e b)e—1 cJl—e

Letf : R > R, g : R — R be continuous functions. Then the value of the integral
2 -
Zﬁ/z[f(x) + f(=x0)1[g(x) — g(—x)]dx is
b)1

dx is equal to

ajm c) —1
2x-3

The integral f m

8x +7 16t _1(2x+1)+c
a x2+x+1 3\/§an 3

1 4
b)——— ——tan"1(4
) e ET—— 3tam (4x+3)+C
1 (2x + 1)?

202 +x+1) (2 +x+1)2

c) +C

T
d)z(b—a)

d) 5mt/4

d) None of these

d) None of these
X

d) -2 coti +c

dm+n

d) n(log x)"
d) None of these

d) 2m

de+1

d) 0
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1 2
T PO |
d)4(x2+x+1)+3tan 2x+1)+C
760.  vx .
J = dxisequalto
a) 2(vVx +tan"1/x) + ¢ b) 2(v/x + cot ™ Vx) + ¢
) 2(vx —cot™ —/x) + ¢ d) 2(vx —tan™'/x) + ¢
761. ffn _2111_;551211;) dx is equal to
a) m? /4 b) m? c)0 d) /2
1/n
762. The value of lim,,_, {(1 + %) (1 + %) (1 + %) (2)} ,is
a)4/e b) e/4 c)4de d) None of these
763. f_zz |x| dx is equal to
a) 0 b) 1 J 2 d) 4
764. The value of the definite integral f;:;f/z(sin‘l(cos x) + cos~1(sinx)) dx is equal to
2 2 2
a) — b) — c) — d) m?
) 3 ) 2 ) > )
765. Let T # 0 be a fixed number suppose f is a continuous function such that forallx € R, f(x + T) = f(x).If
I = fOTf(x)dx, then the value of f33+3Tf(2x)dx is
a) ; I b) 21 ¢) 31 d) 61
766. (log(x+V1+x2) .
| == dxisequalto
2
a) [log(x+ 1+x2)] +c b)xlog(x+ 1+x2)+c
1 1 2
C)Elog(x+ 1+x2)+c d)z[log(x+\/1+x2)] +c
767. x L =T ;
If flogzmdx = -, then x is equal to
a) e? b)1/e c) log4 d) None of these
768. [ Cosx+xsinx .
J o dxisequalto
)1 sinx |+ b1 | sinx | X | 2sinx | alo | x |
a —_— _ c _ —_—
8 1+ cosx ¢ ng+cosx ng+cosx ¢ gx+C08x
769. f%is equal to
1‘1xB+ b ‘1x3+ . ‘1x3+ d ‘1x3+
a) 3 sec 2 c ) cos 2 c ) 1 sec 2 c ) sec 2 c
770 x?
IfF(x) = [, logt dt, (x > 0), then F'(x) is equal to
a) (9x% — 4x) logx b) (4x — 9x2) log x c) (9x% + 4x) logx d) None of these
771. olog(1+x?) , _ ; rllog(1+x) _
Iffo vdx = ka de, then k =
a) 4 b) 8 amn d) 2r
772. The value of integral f04 |x — 1| dx is
a) 4 b) 5 c)7 d)9
773.1f f is a continuous function, then
2 2 5 10
) [ feodx= [ 1760 - r-nldx 0 [ 2fGax = [ foc-1ax
-2 0 -3 -6
5 4 5 6
c) f f(x)dx=J flx—1)dx d)J f(x)dx=j f(x—1dx
-3 -4 -3 -2

774. [[sin(log x) + cos(log x)]dx is equal to
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775.

776.

777.

778.

779.

780.

781.

782.

783.

784.

785.

786.

787.

a) x cos(logx) + ¢

b) cos(logx) + ¢

c) xsin(logx) + ¢ d) sin(logx) + ¢

Let f(x) be a continuous function such that f(a — x) + f(x) = 0 for all x € [0, a]. Then, the value of the

1

integral | Oa dx is equal to

1+ef(®)
a 1
a) a b)7 c) f(a) d) 5 f(a)
f_ll |1 — x| dx is equal to
a) —2 b) 0 c) 2 d) 4
. 3 -1 -1 x2+1 .
The integral [~ [tan ;T tan T] dx is equal to
2 b) > d) 2
a) 7 )5 om ) 21
2
The value of [ ——dx is
1+x
1
a)x®+c¢ b) §tan‘1(x3) +c c) log(1 + x3) d) None of these

fc052x—1
cos 2x+1
a)tanx —x+c¢
b)x +tanx + ¢
c)x—tanx+c
d) —x —cotx + ¢
1+x+Vx+x2
| i

1
a)z vi+x+c

dx is equal to

dx is equal to

2
b)§(1+x)3/2+c

AvVl+x+c d)2(1+x)32+¢

The primitive of the function f(x) = (2x + 1)|sinx |, whenm < x < 27w is

a) —(2x+1)cosx + 2sinx + C
b) (2x + 1) cosx —2sinx + C
c) (x?+x)cosx+C

d) None of these

Itk [ x. f(3x)dx = [ t. f(t)dt, then the value of k is

a) 9 b) 3

f X~ 14ex—1
x€+e*

a) log(x® +e*) +c

dx is equal to

1
c) ;log(xe +e*)+c
[ cosec (x — a)cosec x dx is equal to

a)

log|sinx cosec(x —a)| + ¢

sina
1
c) ——Ilog[sin(x — a)cosec x] + ¢
sina
m/2  cosO .
The value of [ " =—== dbis
T .
a3 )2
. T 1
The value of the integral fo prRry—
T by
) 1—-a? ) a?—-1
The value of integral [, X2 gy is
g -1 x+2

)1 d)1
C_ —_—
9 3

b) e log(x® +e*) + ¢
d) None of these

b) ,_—log[sin(x —a)sinx] +¢
sina

1
d) ——log[sin(x — a) sinx] + ¢
sina

i1 q i1
93 )5
dx(a <1)is
2m 3m
C)az—l d)T
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788.

789.

790.

791.

792.

793.

794.

795.

796.

797.

798.

799.

800.

a) 1 b) 2 )0 d) -1
The value offl5 (\/x +2Vx—1++Vx—2Vx — 1) dx is
8 16 32 64
Z b) — 2 d) —
I3 )3 93 )3
1 _ 1 -1
ff (sinx+4)(sinx-1) dx = A tang—l + Btan (f(x)) + C;. Then,
1 —2 4tanx + 3 1 1 4tan(£)+1
A=, B=—F7,f(x) =——— b)g=—-p=— = 2/
5 5V15 V15 A=-g B \/E'f(x) NeS
2 2 4tanx + 1 2 2 4tan> +1
- an x — >
OA==,B=—2f(x) = —— Da=2p=—" f)=—2 "~
5 5 5 5 5V15 ! V15
J(Vtanx + vcotx)dx is equal to
a) V2 sin~1(sinx — cosx) + ¢ b) V2 sin~(sinx + cosx) + ¢
) V2 tan~I(sinx — cosx) + ¢ d) None of the above
J-n 2x(1+sinx) xis
—T 1+cos2x
2
w 2 c) zero n
a) T b) d) >
Iff%dx = Ax + Blog, sin(x — a) + C, then
a)A =sina,B =cosa
b)A =cosa,B = —sina
c) A=cosa,B =sina
d) None of these
The value of the integral meO sin(x — [x]) T dx, is
a) 100/m b) 200/m c) 100w d) 200m
If f(x) = cosx — cos? x + cos3 x—... 0, then [ f(x)dx is equal to
x x 1 X x —tan-
a)tan5+c b)x—tan§+c c)x—itan5+c d) > 24
a a 2a
If [, f(2a —x)dx = p and [ f(x) dx = 4, then [~ f(x)dx equals
a)2A—yp b)A+p u—4a d)A—-2p
F@
£ log{f (x)}
a) S +C b) f(x)logf(x)+ C c) log{logf(x)} + C d) __ +C
log{f (x)} log{log f (x)}
The value of ff |x — 3|dx is equal to
a) 2 5 3
b)2 - 4=
) > c) ) >
[e* (logx + %) dx is equal to
x logx e*
X
a)e*logx +c b)logx+c ) . c d)7+c
f__;r//zz[(x + )3 + cos?(x + 3m)]dx is equal to
m* T T T t
a) <3—2> + (E) b) (E) J (Z) 1 e

2
ff% dx is equal to
2 1 5 log x?
a) (log x) b) E(log x) c) )

d) None of these
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80L.If f'(x) = x + i, then the value of f(x) is
2

a)x? +logx +c b)%+logx+c Q= +logx+c
802. [ e~1°8% dx is equal to

a) e~logx 4 ¢ b) —xe~logx 4 c) elo8* 4+ ¢
803. ax

fx( s equals

Where c is an arbitrary constant

x+1 x—1
a) log |T|+C b) 10g| |+C c) log |T|+C

2
804. fon sinvx dx is equals to

a)o b) 1 c) 2

805. 1. x[ 1
Limit of [ [m 1+t] dtasx — ois
1
a) log, e b) log, 2 c) log, (E)
806.1fI, = [sin"lx dxand I, = [ sin"'V1 — x2 dx, then
T T
3)11212 b)12=511 C)11+Iz=§x
807. [ cos? x.e'°85n*dy is equal to
sin* x cos* x esinx
a) — +c b) — c c) +c
4 4
808.
The value of the integral fon LHCOSEX dx is
a) —2 b) 2 Q0
809. f:/z sin 2x log tan x dx is equal to
T
a) b)7 DAY
810. The value of f_nn(l — x?)sinx cos? x dx is
2
a) 0 b)n_% c) 2m —m3
811 i [ L caez L4 2 a2 X no2
%Lngo[ — sec” — +-sec® —+... .+ sec 1]equals
1 1
a) Etan 1 b) tan 1 c) 5 cosec 1
812. i
J oo dx isequal to
ax 1 ax
a) cot—+c¢ b)—tan—+ ¢
2 a 2

1
c) 2 (cosec ax — cotax) + ¢

813. [ /1 + cosx dx is equal to

X X X
a) Zx/fcos§+c b)2\/§sin§+c c)\/icos§+c

814. e“S¥*sinx, |x| <2 3 .
If = h 1
f(x) { 2 otherwise’t en f_z f(x)dx is equal to
a) 0 b) 1 J 2
815. Iff\%:xdx = f(x)V1 +e* —2logg(x) + C, then
VIter—1 VIter+1
a) f(x) =x—-1 b)gx) =——— Jgl¥)=——
Vi+te*—1 V1+er—

d) None of these

d) log|x| + ¢

d)log| |+c
d) 4

d) log, /. 2

T
d)11+12=§

d) None of these

1
d) 2 (cosec ax + cotax) + ¢

X
d)\/fsinz—l—c
d)3

d) f(x) =2(x+2)
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816. If a particle is moving with velocity v(t) = cos wt along a straight line such that at t = 0, s = 4 its position
function is given by

1 1 1
a) ;cos t + 2 b) — Esin it + 4 ) Esin it + 4 d) None of these
817. [ cos(log, x)dx is equal to
1
a) Zx[cos(loge x) + sin(log, x)] b) x[cos(log, x) + sin(log, x)]
1 :
c) Ex[cos(loge x) — sin(log, x)] d) x[cos(log, x) — sin(log, x)]
818. (e*-eMdx
f (e’f+e"‘)log(coshx)ls equal to
a) log(tanhx) + ¢ b) 2log(e* +e ™) +¢
c) 2log(e* —e™) +¢ d) log[log(coshx)] + ¢

819.Ifu = —f"(0)sin0 + f'(0) cos® and v = f"'(0) cos B + f'(0) sin 6, then

f [(%)2 + (%)2]5 d0 is equal to
) fO—-f'®+c  bfO)+f"O)+c f'®+f"®)+c df(O)-f"(6)+c

820. The value of the integral fon snkx

dx (k is an even integer) is equal to

sinx
s km d)o
am b) > ) -
821. sinx .
fsin(x—a) dx is
a) xsina + cos a logsin(x + a) + ¢ b) x sina + cosalogsin(x —a) + ¢
c) xcosa + sinalogcos(x +a) + ¢ d)xcosa + sinalogsin(x —a) + ¢

822. To find the numerical value of f_zz(px3 + qx + s) dx it is necessary to know the values of the constants:

a)p b) q c)s d)pands
823. [ x3log x dx is equal to
4 1
a) 1;)gx+c b)E[4x4logx—x4]+c
1 1
c) 3 [x*logx — 4x?] + ¢ d) e [4x*logx + x*] + ¢
.3
824. = dx is equal to

(1+cos? x)V1+cosZ x+cos* x
a) sec (secx + cosx) + C
b) sec™(secx — cosx) + C
c) sec (secx —tanx) + C
d) None of these

825 yfx = f;int sin“!@ dfandy = ff Sir;ez d 6 then % is equal to

. t;i;lzt b) ;z:t 0 té;rzl t d) None of these
826. fon/z Zoossiir:l’;tz:;osx dx is equal to

a) 50m b) 25w c)75n d) 150w
827. If%f(x) = g(x) fora < x < b then, fff(x)g(x)dx equals

a) f(b) = f(a) b) g(b) — g(a) J [f (0)]? ; [f (@)]? d) [g()]? ; [g(a)]?
828.1f f(x) = fox(sin4 t + cos* t) dt, then f(x + m) will be equal to

2) f) +£(3) b) GO) + £ () or £ () + 2f ()

A FG0) — f(m) @) f0 - 2f (5)
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829. f — dx is equal to

o1 ) 33 )

wl A

1

(GDiera)s/s 4X 1

830. The value of [

a)4(x_1)1/4+ b)4<x+1)1/4+ C)4(x+1)1/4_|_ d)4(x—1)1/4+
3\x + 2 ¢ 3\x + 2 ¢ 3\x -2 ¢ 3\x — 2 ¢
831. _dx .
The value Ofth/ﬁ is
-1
a) log(x + vVx — 1) + sin™? ’xT +c b)log(x +Vx —1) + ¢
2 2Vx—1+1 d) None of the above
¢ log(x +vVx—1)——=tan ! —— |+ ¢
L R e e
832.1f 2f (x) — 3f(1/x) = x, then flz f(x)dx is equal to
a) (3/5)log2 b) (—=3/5)(1 +1log2) «¢) (—3/5)log2 d) None of these
833. ¢ (— - —) dx is equal to
e* e* 2e* 2e*
) +c b)— +c J—+c d—5 +c
X 2x
83%. The value of the integral f: 4 0, is

3 V3 32 V3
a)j; bl )75 d-=

835. [ e3108X (x* + 1)~'dx is equal to

1
a) 10g(x4 +1)+C b) Zlog(xz} +D+C 0) —log(x4 +1) d) None of these

836. It fp x  _ Z then the value of p is
1+4x2 8
1

”Z b) -2 9

N w

d) !
2
837. fn:/z sin? x

, dx is equal to
0 sinx+cosx

d) None of these

a) % b) V2log(vV2 + 1) log(v2 + 1)

838. f Vx2+1 [log(x2+1)-2log x|

x4

1 1\Y/? 1\ 2
a)—(1+—2) [log(1+—2>+§]+C

3/2

b)—§<1+ ) [log(1+1)—§+C

3/2

) e

d) None of these
839. The value off = dx, is

15
a) 2 — log, (7)

15
b) 2 + log, (7)
c)2+4log,3—4log, 7+ 4log, 5

15
)2 —tan 7

c)\/_

dx is equal to
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840. fnlon | sinx |dx is equal to
a) 20 b) 8

841. y+a y+b y+a-c
LetA(y)=|y+b y+c y—1

y+c y+d y—-b+d

difference of the A.P. is equal to
a) +1 b) +2

842. [ cosec*x dx is equal to

cot3 x
a) cotx + +c
cot3 x
c) —cotx — 3 +c
843. The value of fol(l +e*)dxis
a) -1 b) 2

c) 10 d) 18

and, foz A(y)dy = —16, where a, b, c,d are in A.P., then the common

c) £3 d) None of these
tan3 x
b) tan x + +c
tan3 x
d) —tanx — +c
3
c)l+e? d) None of these

844. The value of [ e5¢¢* - sec® x (sin® x + cos x + sin x + sinx cos x)dx is

a) eS¢°*(sec? x + secxtanx) + C
b) eS¢¢* + +C

c) eS¢*(secx + tanx) + C

d) None of these

845. f% dx is equal to

1 2 2 2
a) g(log\/}) +c b) §(log\/§) +c
846.1f| = fozn sin? x dx, then
/4 /2
a)I=4f sin2x=4f sin? x dx
0 0
2

b)I=j cos?x dx

0
/4

C)I=8f sin? x dx

0
d) None of these

847. The smallest interval [, b] such that fol

1
a = 1] b 0’ 1
) L/E o
848. _ X2 dxi
The value of [ 27 (3) dx is
)11 1 x—3 8 +
a _
B 2 x—2"°¢
)11 log—o 4 24
C
By 2T x—27°¢
849. fcf’s_"_l_ex dx is equal to
sinx+1
e* cos x b) e¥sinx
T+sinx ' ¢ ‘T T+sinx

2 :
850. [ " sin® x cos® x dx is equal to

a) 2m b) /2
851. [ cos™3/7 x sin~1'/7 x dx is equal to

dx € [a,b] is

2 1
c) g(logx)2+c d)g(logx)2 +c
1 3
Z a2
ofhs J
b) 11 logrt o8 4
Ogx+2 X — 2 ¢
d) 111 ad E;+ 8 +
ogx+2 X — 2 ¢
e* e* cosx
- )
A e 1+ sinx Je 1+ sinx
o0 d)—m
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4 7
a) log|sin*7 x| + ¢ b) 7tan4/7x +c c) —Ztan‘4/7x +c d) log|cos®/7 x| + ¢

852. 1 1 1 g 215
limp— o {na na+l  na+2 toot nb} is equal to
b a

a) log (—) b) log (—) c) loga d) logb
853. xz

The value of the integral [ = o 1oz dxis

a) e® b) 0 ) e~4? d)a
854. r (sinB+cos0)

f—m d6 is equal to

a) 10g|cos 0 — sin 6 + Vsin 26| +c b) log|sin6 — cos 0 + Vsin 29| +c

c) sin"1(sin® — cos B) + ¢ d) sin"*(sin® + cos 0) + ¢
855qf [ Zi: dx = f(x) + c, then f(x) is equal to

a) 2log(e* + 1) b) log(e®* — 1) c) 2log(e*+1) —x  d)log(e?*+1)
856. [ e3198%(x* + 1)~! dx equals

1
a)log(x*+ 1) + ¢ b) Zlog(x‘* +1)+c ) —log(x* + 1) + ¢ d) None of these

1
3+5sinx+3 cosx’

a)l(l |1 > 2|) b)1<l |1+5t 2|)
= (log|1 — > tan(x/2) = (log|1 + 3 tan(x/2)
d) None of these

857. The anti-derivative of f(x) = whose graph passes through the point (0, 0) is

1 5
) < (log |1 + 3 cot(x/2)|>
858. Let f(x) be a function satisfying f'(x) = f(x) with f(0) = 1 and g(x) be a function that satisfies
f(x) + g(x) = x%. Then, the value of the integral fol f(x) g(x)dx, is
e? 5 e? 5 e? 3 e? 3
a —+— b)e - — —— C — de————
)e+2+2 e >3 )e+2 5 Je -3

2
859.1f f(x) = [ VI + t2dt, then f'(x) equals
a),/1+t2 b) /1 + x4 ) 2x/1 + x4 d) None of these

860.1f] = 3 3\hdx then

a)092<iI<1 b)I>1 )1 <092 d) None of these
86L.1f f(y) = e, g(y) = y;y > 0and F(t) = [ f(t — ¥) g(¥)dy, then

a)F(t)=te™t

b)F(t) =1—e t(t+1)
QF(t)=et—(1+1)

d)F(t) =tet
862 - o _x?
* The value of the integral I —f 3\/_dx is
4
a)o b) < gz d) None of these
3 3
863. [(sin 2x — cos 2x) dx = %sin(Zx —a) + b, then
5t 5n T
a)a=—beR b)a=—7,bER c)azz,bER d) None of these
864. fL dx is equal to
secx+tanx
a)tanx —secx + ¢ b) log(1 + secx) + ¢
c)secx +tanx + ¢ d) logsinx + logcosx + ¢
865. Primitive of cos™ x w.r.tx is
1
a)xcos‘lx—z 1—x2+c b)xcos™tx —y1—x2+¢c
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1
A xcoslx++1—-x24c d)xcos_1+z 1—-x2+¢

866. [f fo%%dx = logk, then k is equal to

x+9
a) 3 b) 9/2 )9 d) 81
867. [log 2x dx is equal to
2 X X
a)xlogzx_x?.{_c b)xlog2x—5+c ) leogZx—§+c d)xlog2x —x +¢
868.1f f(0) = f'(0) = 0 and f"(x) = tan? x, then f(x) is
x? x? x? d) None of these
a) logsecx — > b) log cos x + > c) logsecx + >
869. X i
J'x(x5+1) is equal to
1l S(5 41 b 11 x®+1 N 11 x> N d) None of these
a)gogx(x+)+c )50g s c c)Sog ] c
870.1f f{ ——dx = tan (E + a) + b, then
1+sinx 2
T T
aJa=-_,bER b)a=Z,b€ER C)a:%,beR d) None of these
871. [+e* — 1dx is equal to
a) 2[Ve* —1—tan *Ve* — 1] + ¢ b)VeX —1—tan 'vVe*—1+c
c)ve*—1+tan *vVeX—1+4¢ d)2[Ve* —1+tan " VeX — 1] + ¢
872. ax _ _ A | B x
If[ o 5==5+-+log |x+1| + C, then
1 1 1
a)A:EJle b),4:1,}5>:_E C)A:_E’le dA=1,B=1
873. The value of ffx |x|dx, where a < 0 < B, is
1 1 1 d)N fth
a) Z(0(2 + B2) b) 5(32 —a?) 0) §(0(3 +B3) ) None of these
874. The value of @ € (—,0) satisfying sin & + f;a cos2xdx = 0,is
a) —m/2 b) —m c) —m/3 d)o
875. I I = fon/z xsinx dxand I, = fon/z x cos x dx, then which one of the following is true?
s s
a)11+12=§ b)IZ_Ilzz C)11+12:0 d)]]_:IZ
876. flz/z | logqo x | dx is equals to
1
a) logy0(8/e) b) >10g10(8/e) c) log10(2/e) d) None of these
877. follsin 27 x| dx is equal to
1 1
20 b) —= Q) = d)=
. T T
878 1¢1 = [ —2 —dx, then I equals
—TT eslnx +e sinx
T s
a) 5 b) 27 B d) 7
879. [ ———— dx is equal to
1+cosx+sinx
a) lo 1+tanx|+c b)ll |1+t x|+
> =lo an—=|+c¢
& 2 2 8 2
c)210g|1+tanf|+c d)llog|1—tan£|+c
2 2 2
880. x*-1 .
fm dx is equal to
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881.

882.

883.

884.

885.

886.

887.

888.

889.

890.

891.

892.

893.

x*+x2+1 x?
D et RN

) x(x*+x2+1)32 +¢ = T T
X
1 x3 .

The value of [ —dx, is

T T n d) None of these
a)é.L b)8 ) 16
[ ZREEBX 1y is equal to

4sinx+6 cosx

1
a) x +Elog(4sinx +6cosx) +c b) 2x +log(2sinx + 3 cosx) + ¢
1

c) x +2log(2sinx +3cosx) + ¢ d) Elog(4sinx +6¢cosx)+c
[ x?(ax + b)~% dx is equal to

)2 (x = Zloglax + b b) 2 (x - Zlog(ax + 1)) -+
a?(x—aog(ax+ ))+c -2\ ¥ ~log(ax a(ax £ D) c
)2(+b1 (ax + b)) + >, d)2(+b1 (ax + b)) S
C — — — — — — —

a2 \* g 0B a(ax + b) ¢ a2 \* T g 0B a(ax + b) ¢
The value of ff eV dx is
a) e? b) 2e? c) 4e? d) 3e?

1 x*

If [ —dx = f(x) + ¢, then the value of [ —— dx equals

a)logx —f(x) +¢ b) f(x) +logx + ¢ o) f(x) —logx + ¢ d) None of these

[ e*(1 — cotx + cot? x)dx equals
a) e*cotx + ¢ b) e*cosec x + ¢ c) —e*cotx + ¢ d) —e*cosecx + ¢
If f(x) is defined [—2, 2] by f(x) = 4x? —3x + 1 and g(x) = %,
then f_zz g (x)dx is equal to
a) 64 b) —48 c)0 d) 24
[ |1+ sin% dx is equal to
. X X . X x 1, «x x x X
a) 8 (smg - cos§) +c¢c b) (smg + cos§) +c c) §(Sm§ - cos§) +c¢ d)8 (cos§— sm§) +c
-1
If h(a) = h(b), the value of the integral f; [f (g (h(x)))] f' (g(h(x))) g’(h(x))h’(x)dx is equal to
a) 0 b) f(a) — f(b) c) f(g@) - f(g(p))  d) None of these
m/2  sin’x .
Jo ' s dx is equal to
E b) 2 2 d 1 2
a) 7 ) 2m cm )Eﬂ
The value of the integral fol log sin (%) dx, is
a) log2 b) —log 2 c) %logZ d) —%logZ

eSinx
X

Let% F(x) = (—)x >0, If ffz esinx® gy = F(k) — F(1), then one of the possible values of k,
is
a) 15 b) 16 c) 63 d) 64

10
f [x(x — 1)(x — 2)|dx is equal to

0
a) 160.05 b) 1600.5 c) 16.005 d) None of these
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894.

895.

896.

897.

898.

899.

900.

901.

902.

903.

904.

905.

906.

907.

J

a) —%tan (g+g) +c

) %cot(§+g) +c

equals
sinx— cosx+\/_ q

b)%tan(;+g) +c

d)—%cot(§+g)+c

The value of the integral f /4 ,Sin~*x dx, is
8
a) — 2 b) 3 92 d) None of these
3 2
IfI, = fon/4 tan™ 0 d0, then Ig + I, is equal to
1 1 1
a) - b) — c) — d) —
) ) 2 ) z )
f dx is equal to
x/i 2aV% d) None of these
a) 4 ¢ D)4 c) 2a¥* -loga + C
loga loga
f: J(&x —a)(b—x) dx, (b > a)is equal to
— )2 2
a) m(b - a)° b) m(b +a)® ¢) (b — a)? d) (b + a)?
8 8
2
If f(f f(t) dt = x cos mx, then the value of f(4) is
1 -1
1 b) Q) —1 d) —
4
Iff'(x) = W and f(0) = 0,then f(1) is equal to
1 1 d) None of these
a) V2 b) —— c) —
)V2 ) NG ) NG
The value of fn/z x+sinx dx, is
1+cosx
am b) 21 c)m/2 d) 3m/2
If [ f(x)sinx cosx dx = 2(b2 log{f(x)} + C, then f(x) is equal to
1 1 ) 1 1
c
a2 sin? x + b? cos? x a? sin? x — b? cos? x a? cos?x + b?sin? x a? cos?x — b?sin? x
) / dx is equal to
a) —sin"lx—y1—-x2+c b)sin'x +y1—-x%2+c
) sin~'x 1—x2+c d) —sintx — —1+4c
The value off (1+x4) is
) 1 17 b)ll 32 X 17 d) l 17
a) —log— —log— c — —
4832 48717 %672 %87
1 .
fmdx is equal to
VaxZ +2x +2 VxZ +2x +2 —VxZ+2x +2 d) None of these
Spiahuta L INP R R o S L
x+1 (X + 1) x+1
IfI = f_ll {[ 21+ log( )} dx where [x] denotes the greatest integer less than or equal to x, the I equals
a) =2 b) —1 ) 0 d)1
1-sinx .
[e* (m) dx is equal to

a) —e* tan (;) +c b) —e*cot (;) +c

) —%e"tan(;)+c d)%excot(§)+c

Page |67



908. [ x2-1

dx is equal to
(x*+3x2+1) tan—l( x+x)

1 1
a)tan‘l(x+—>+c b)COt_l(X+—>+C
x x
1 1
c) log(x+;>+c d)log[tan‘l(x+;>]+c
1
909.f X e
(1 _ x)3/4 X
0
12 16 16 d) None of these
- b) — _
A3 )3 -3

910. Least value of the function fx) = fox(l — cos t) dt on the interval E,%T] is

3 s i
a)_“_}_l b)=—1 Q) =+1 d) None of these
2 2 2
911. x2-2 .
| === dxisequalto
2 2
x x Z _ Z _
a) ——— 4 ¢ b) - ——— 4 ¢ gY¥ -1 _ Y-t
x2 -1 x2—1 xz x2
912. x3)/3
The value of [ (e ) dx is
43 3/1 4/3 1 1\*/3 d) None of these
a) = (—-1) ve W-3(5-1) 40 9g(1-5) 41
8 \x2 ) X2

913-f log(x+ )
a) mlog 2 b) —mlog 2 ) ( )logZ d) — (g) log 2
914. If [ [log(logx) +3 1x)2] dx = x[f(x) — g(x)] + c, then

1

2) f () = log(log x); g(x) = @ b) f(x) = logx;(x) =5~

1 1 1
) () = 5 ~80) = log(log ) DF) = 1og% 89 = oo7

915. Integration of with respect to (x? + 1) is equal to

1 d) None of these
= ¢ ) 2{yx2+9+C

\/_

a)Jx2+9+C
916. Vx .
f—1+de is equal to
4
a) = [1 +x3/% +log, (1 + x¥/M)] + C
b) = [1 +x3/% —log, (1 + x¥M)] + C

c) 3 [1 —x3/* +log. (1 + x| + ¢
d) None of these

917. [ eX1084 . ¢* dx is equal to
(ae)* e* d) None of these

a) (ae)* b) log(ae) 1+loga
918.1f [ f(x)dx = g(x), then f(x)g(x) is equal to

a) 1f 2(x) b) %gz(x) 2 % [g' ()] d) f'(x)g(x)

919. 1f fﬂ dx = A cos 4x + B,then

cosx—tanx

1 1 1 d) None of these
a = —= b)A=—- C = —=
)A=—-3 ) 5 JA=—7
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920. f:k(nx — x2)1005in 2x dx is equal to

1

a) 7'[100 b) E (7.[100 _ 7'[97)

1
0) 5 (0100 4 797)

d) 0

921. The value of fj"[z sin x] dx, where [ ] represents the greatest integer function, is

-5
a —_—
) 3

1 .
fmdx 1S equal to
a) ——+C b) 2tanx +
) tan x ) 2vtan +

923. fol's[xz]dx is

a) 4 + 2v2
924. fon | cos x|dx is equal to

b) —m
922.

b)2 ++/2
1
a) — b) —2
)2 )
925. rx+ VxZ + Yx
[EaCEsth
x(1+ Vx
3
a)§x2/3+6tan‘1x1/6+C

3
b)§x2/3 —6tan"txYe + ¢

3
c) —§x2/3 +6tan"tx1/e + C

d) None of these

5t
C_
)3

+C

C) \/tanx
) 2—-+2

a1l

926. For any integer n, the integral f(;T 0’ ¢os3(2n — 1)x dx has the value

a)m b) 1
927. The value of fon/z COSS¥HL dx is
2cosx—1
a) 2 b) 1

928. ff@ dx is equal to

a) 1 b) cos(log 3)
929. [(e* + e™¥).(e* — e *)dx is equal to

1
a)e*+c¢ b)z(ex—e_x)2+c

930. f is equal to

sinx cosx

a) log|sinx| +c¢ b)log|tanx| + ¢

931. The value of the integral fon/z sin®x dx is
) i b) 8
a) — >
15 5
2 2+p . .
932. f_né/z log, {(%) (a+ b)|sinx |} dx is equal to
a+b
a) wlog, (a+b) b) mlog, (“—)
933. The value of fle/e ll(;%xl dx, is
a) 2 b)z
e

934. The value off_llxlxl dx is

o0
1
c) 5
c) sin(log 3)
1
c) E(ex +e )2+
c) log|cosx|+c
c) 8
15

/s
) Eloge (a+b)

920}

d) —2m
d) —2+vtanx + ¢
d) None of these

d) 2

d) None of these

d)o
d)m/4
1
d) g(ex +e )P +c
d) None of these
d) 1
5
d) None of these

d) 0
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935.

936.

937.

938.

939.

940.

941.

942,

943.

944,

945,

946.

947.

a) 2 b) 1

1 A B x
Iffx3+x4d _;+;+log|m|+athen
1 1
aJA=-,B=1 bA:1,B=__
) 5 ) :
4 -1 _1x
Iff(x2+1)(x2+4) dx =Atan"" x + B tan > + C, then

a)A=1/3,B=-2/3 b)A=-1/3,B=2/3

The value of the integral [~ 12

owa(l)

b) 4log (Z)

G+ () -9

Ao d) None of these

1
C)A:_E’le d) None of these

1

1 1
A=-1/3,B == d)A==,B=—
c) /3.B =3 JA=z, c

1/2

dx, is

c) 4log (g)

vl

If [ cosec x dx = f(x) + constant, then f(x) is equal to

a) tanx/2 b) log | tan(x/2)|

dx
fx(xn i equal to

x™ 4 bll x"+1 4
a)nog x*+1 ¢ )nog x™ ¢

ax3+bx%+c
J—=

dx equals

b
a)alogx+ﬁ+ +k

3x3

c
1 —————+k
c) alogx < 3x3+

[ =22 dxis equal to
(x243x+3)Vx+1

1 -1
a) ﬁtan

The value of fon/z 1+‘i§tx
.
) 2

a)m

f sin 2x

——dx is equal to
1+cos“x

1
a) —Elog(l +cos?x) + ¢

1
c) Elog(l + cos2x) + ¢

B N Y S
<\/m> N <J3<x7+1>

)

c) log | sin x| d) log | cos x|

le
c) 1og<xn n 1) +c

b) alogx + 2 — S 1k
aOgX X 3x3

d) None of these

d) None of the above

d) None of these

c) —=tan™

d)

wl
N

b) 2log(1 + cos?x) + ¢

d) ¢ — log(1 + cos? x)

For any integer n, the integral fon SN’ * c0s3(2n + 1) x dx has the value

am

Ifflog(x:+ 1:" ) dx = gof (x) + constant, then

a) f(x) =log(x +Vx2+1)
c) f(x) =log(x +Vx? +1)and g(x) = x?z

f 1+tan?x

b) 1

dx is equal to

1-tan2x
2) log (1 — tan x) te b) log (1 + tan x)
1+ tanx tanx
[(x+ 1D (x + 2)7(x + 3) dx is equal to
) (x +2)10 B (x +2)8
10 " 8
(x+2)
c) — t¢

o d) None of these

b) f(x) =log(x + Vx2 + 1) and g(x) = x?
d) f(x) = x; and g(x) = log(x + Vx2 + 1)

C)l1 (1—tanx>+ d) l (1+tanx)
2 8 1+ tanx ¢ 8 tan x
b)(x+1)2 (x +2)% (x+3)?

2 8 2

x+1)? (x+2)2 (x+3)?
QEFTD? @A c43)?

2 * 8 * 2
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948.

949,

950.

951.

952.

953.

954.

955.

The value of fl = +1)\/xz—
a)l

1
b)ﬁ

fon cos® x dx is equal to
a) 0 b) 1

foa Va? — x2 dx is equal to
a) ma? b) Ena2

x—1 .
| iy dx is equal to

N

a) tan~1 T +C

TS
b) 2 tan-1 X F 2

x
Vx2+x+1

3tanl——— 4
x
d) None of these
. . n!
If k # 0is a constant and n € N, then, lim,,_, {W}
e
a) ke b) %

10x°+10% log, 10 .
J =g dxisequalto

a) 10 —x1% + ¢ b) 10* + x1° + ¢
[ es"®log sin ® + cosec?8] cos B d@ is equal to

a) f eS"®[log sin ® + cosec? 0] + ¢

c) eS"¥[log sin ® — cosec 6] + ¢

Let f(x) = f(1+ L dx and f(0) = 0, then f(1) =
1

1
a)—ﬁ b)ﬁ

e

c) —1

c) —ma?

is equal to

k
c) —
e

c) (10 — x

V3

1
242

d) —ma?

1
d) —
)ke

d) log(10* + x1%) + ¢

b) e5"®[log sin ® + cosec 0] + ¢

d) eS"f[log sin 6 — cosec?8] + ¢

c) V2

d) None of these
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7.INTEGRALS

: ANSWERKEY :

1) b 2) c 3) c 4) b|189) d 190) a 191) d 192) d
5) b 6) b 7) d 8) d|{193) a 194) a 195) c 196) b
9) c 10) a 11) ¢ 12) ¢ |197) a 198) a 199) b 200) b
13) a 14) b 15) a 16) «¢|201) b 202) a 203) c 204) d
17) d 18) b 19) b 20) d|205) b 206) b 207) c 208) d
21) c 22) a 23) b 24) b(209) c 210) c 211) c 212) b
25) a 26) ¢ 27) c 28) a|213) b 214) d 215) b 216) a
29) a 30) a 31) b 32) d|217) a 218) b 219) b 220) b
33) a 34) ¢ 35) a 36) «c|221) b 222) d 223) a 224) c
37) a 38) a 39) b 40) a|225) c 226) a 227) a 228) c
41) ¢ 42) d 43) b 44) b|229) d 230) b 231) a 232) c
45) a 46) d 47) d 48) d|233) d 234) b 235) a 236) c
49) ¢ 50) b 51) a 52) a|237) d 238) b 239) c 240) b
53) ¢ 54) a 55) d 56) «c|241) b 242) c 243) c 244) a
57) b 58) ¢ 59) d 60) b(245) c 246) b 247) d 248) c
61) b 62) d 63) b 64) b(249) c 250) a 251) a 252) a
65) ¢ 66) d 67) a 68) a|(253) b 254) c 255) c 256) b
69) ¢ 70) ¢ 71) d 72) b|257) c 258) c 259) b 260) a
73) ¢ 74) ¢ 75) d 76) c(261) d 262) b 263) c 264) d
77) ¢ 78) b 79) a 80) b{265) a 266) b 267) a 268) a
81) d 82) a 83) ¢ 84) d|{269) b 270) c 271) b 272) b
85) b 86) a 87) a 88) «¢|273) d 274) c 275) c 276) b
89) b 90) d 91) ¢ 92) d|277) c 278) c 279) c 280) c
93) c 94) ¢ 95) ¢ 96) b|281) d 282) b 283) b 284) c
97) b 98) ¢ 99) b 100) a|285) c 286) a 287) c 288) b
101) b 102) a 103) a 104) c|289) d 290) b 291) c 292) d
105) b 106) b 107) b 108) a|293) a 294) c 295) c 296) b
109) b 110) b 111) c 112) ¢|297) d 298) d 299) d 300) a
113) a 114) c 115) b 116) d|301) a 302) b 303) c 304) d
117) a 118) b 119) a 120) c|305) d 306) c 307) c 308) c
121) b 122) a 123) c 124) b|309) a 310) d 311) b 312) c
125) b 126) d 127) b 128) c|313) b 314) c 315) a 316) a
129) a 130) a 131) d 132) b|317) a 318) a 319) c 320) c
133) d 134) c 135) c 136) d|321) b 322) a 323) c 324) b
137) ¢ 138) b 139) d 140) c|325) d 326) b 327) d 328) a
141) b 142) d 143) a 144) a|329) b 330) a 331) d 332) a
145) a 146) d 147) a 148) b|333) b 334) a 335) b 336) a
149) a 150) c 151) b 152) ¢ |337) c 338) d 339) a 340) a
153) d 154) b 155) d 156) c|341) d 342) c 343) a 344) b
157) ¢ 158) b 159) d 160) b|345) a 346) a 347) c 348) d
161) a 162) c 163) b 164) c|349) a 350) c 351) a 352) c
165) c 166) a 167) d 168) b|353) c 354) b 355) d 356) c
169) b 170) a 171) b 172) d|357) b 358) b 359) b 360) d
173) b 174) a 175) b 176) a|361) b 362) c 363) c 364) d
177) a 178) a 179) a 180) c|365) b 366) b 367) c 368) a
181) ¢ 182) b 183) c 184) c|369) b 370) a 371) a 372) c
185) b 186) a 187) d 188) d|373) b 374) a 375) c 376) b
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377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)
489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
533)
537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)

[ T VR e T I I A = I = S I = I~ R o T~ R - R o B = PR - R o N = PR o N o T = P o T~ I I I - I o I o I~ I — i = i o B~ I — i = m o B = ol = o = ol = PR - R T s T «

378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
426)
430)
434)
438)
442)
446)
450)
454)
458)
462)
466)
470)
474)
478)
482)
486)
490)
494)
498)
502)
506)
510)
514)
518)
522)
526)
530)
534)
538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)

a0 0 00 QY AT L AT oD TR e AT e e 000D acaAaQ AT v e At YT T oo At T a

379)
383)
387)
391)
395)
399)
403)
407)
411)
415)
419)
423)
427)
431)
435)
439)
443)
447)
451)
455)
459)
463)
467)
471)
475)
479)
483)
487)
491)
495)
499)
503)
507)
511)
515)
519)
523)
527)
531)
535)
539)
543)
547)
551)
555)
559)
563)
567)
571)
575)
579)

LT T AT O AT LT e 0Dy DT an T AN e a0 e D600 oce DL oo 6T aaaT e

380)
384)
388)
392)
396)
400)
404)
408)
412)
416)
420)
424)
428)
432)
436)
440)
444)
448)
452)
456)
460)
464)
468)
472)
476)
480)
484)
488)
492)
496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)
540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)

[T~ T - R -~ R o B = i o T o I - R o B - B e I = 2 R o — 2~ "R T = VI T T o T T I I - I T = I = o N = Y = PR o B = i = TSI = PR B o B

581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
657)
661)
665)
669)
673)
677)
681)
685)
689)
693)
697)
701)
705)
709)
713)
717)
721)
725)
729)
733)
737)
741)
745)
749)
753)
757)
761)
765)
769)
773)
777)
781)

TTAT O 60T T aQY o g an 0 oo e oo o0 a L oo LT aTe T aanT oD a0 aTaQny e

582)
586)
590)
594)
598)
602)
606)
610)
614)
618)
622)
626)
630)
634)
638)
642)
646)
650)
654)
658)
662)
666)
670)
674)
678)
682)
686)
690)
694)
698)
702)
706)
710)
714)
718)
722)
726)
730)
734)
738)
742)
746)
750)
754)
758)
762)
766)
770)
774)
778)
782)

L TTO LD AL AL TTT 0D O D00 QAT AN O Q00T Ty Ty T QT T

583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)
671)
675)
679)
683)
687)
691)
695)
699)
703)
707)
711)
715)
719)
723)
727)
731)
735)
739)
743)
747)
751)
755)
759)
763)
767)
771)
775)
779)
783)

(I B - ol = o B = PR I - 2 T o B - i - o = P - R o B — ol - B il = P = P = T O O I - 2 "R T T - "I - o T o B PR — o — o TR VT — ol = o — i — IS o I o B = = i =

584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)
684)
688)
692)
696)
700)
704)
708)
712)
716)
720)
724)
728)
732)
736)
740)
744)
748)
752)
756)
760)
764)
768)
772)
776)
780)
784)
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785)
789)
793)
797)
801)
805)
809)
813)
817)
821)
825)
829)
833)
837)
841)
845)
849)
853)
857)
861)
865)
869)

O T AT o v YT oo gy vsg 6og oo o oo

786)
790)
794)
798)
802)
806)
810)
814)
818)
822)
826)
830)
834)
838)
842)
846)
850)
854)
858)
862)
866)
870)

Lo~ R = PR e B I — S T~ = R I T = P o B -~ B B = PR I = 2 I -V

787)
791)
795)
799)
803)
807)
811)
815)
819)
823)
827)
831)
835)
839)
843)
847)
851)
855)
859)
863)
867)
871)

LT 60D QT T o0 T T Mo T o oo

788)
792)
796)
800)
804)
808)
812)
816)
820)
824)
828)
832)
836)
840)
844)
848)
852)
856)
860)
864)
868)
872)

O QL L T e AT T YD ang e a0 a0 0

873)
877)
881)
885)
889)
893)
897)
901)
905)
909)
913)
917)
921)
925)
929)
933)
937)
941)
945)
949)
953)

Qs a6 o a6 Qe o oe 6o oT e e aan

874)
878)
882)
886)
890)
894)
898)
902)
906)
910)
914)
918)
922)
926)
930)
934)
938)
942)
946)
950)
954)

O a QAT 0T 0L T LD T oD D Ao D e e

875)
879)
883)
887)
891)
895)
899)
903)
907)
911)
915)
919)
923)
927)
931)
935)
939)
943)
947)
951)
955)

== - R = PR~ B T S N = S T - N S T = PR - N T - I - s A -

876)
880)
884)
888)
892)
896)
900)
904)
908)
912)
916)
920)
924)
928)
932)
936)
940)
944)
948)
952)

QT 660 v T aT T T oo arlc
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7.INTEGRALS

: HINTS AND SOLUTIONS :

1 (b) 1f 2
>1=c de”* +1
We have, 2) e +1 (e )
/2 2-[ 1 d(e
= ! (e¥)? +12 ()
I —dx
9cosx + 12sinx 1
0 =1 ==log(e?* +1) —2tan"1(e¥) + C
/2 2
I J‘ 1+ tan? x/2 4 (b)
= =
9 —9tan?x/2 + 24tanx/2 Let ] = fltan_l ( 2x—1 )
1 0 1+x—x2
X 1 1
h t=t - = -1 -1 —
f 9t2+24t ,Where anz fo tan xdx+J;) tan"'(x — 1)dx
0 1 1 1
Lo Zf dt =f tan‘lxdx+f tan"1(1 — x — 1)dx
9 2 8. 4 0 0
K p tP3t—1 1 1
5 7 1 = f tan"!x dx — f tan"lxdx =0
=] = —§f 2 2 dt . 0 0
0 (-3 - 0)

21 1 f’1+sm( dx—f\/1+2 sm cos—dx
=>I=—f dt

9

0

2 2
G) _(t_g) f\/sm2:§+c0528+251n cos§ dx

5\ 1 8
1 2)( 3 1 t_§+§ 2
= 1=53%70|'°8 x x
9 10 g—t+§ . =f\[(sin§+cos§) dx
1 3t+1 1 X
:Izﬁ[log(9—3t>] __5<1°g__1°g ) J(Sln8+cos )dx
lo —cos> sinZ
A = g+ —2L+c
2 () 1/8 1/8
0 X X
I=f [x3+3x%2+3x+3 =8(sm§—cos§)+c
-2
+ (x + 1) cos(x + 1)]dx 6 (b)
0 Vx dx .
Let] =
=f [(x+1)3+2+ (x+1)cos(x + 1)]dx et fa Vx+va+b—x - (@)
va+b—
Put, x +1=t=>dx =dt o= ¢ ad .. (ii)
1 1 1 e Va+b—x++x
2 I=j t3dt+Zj dt+f tcostdt On adding Egs. (i) and (ii),we get
-1 -1 -1
-0+21—(1)+0 ZI—jdx— —bh—a
t3and t cos t are odd functions.
1
f 3dt—ftcostdt—0 :;,1_
1 2
3 (9 7 (d)
We have, We have,
e?X — 2e*
sz e +1 dx

er Zex
:I=f82x+1dx—f82x+1dx

Page]|75



=f dx
. Vvx+1++/5x+1

3
_ Vx+1—+/5x+1

d
—4x x
0
3 3
1 (Vvx+1 1 (v5x+1
=>I=——f dx+—f X
4 X 4 X
0 0
= [ =1I; +I,, where
3 3
1[vx+1 1 (v5x+1
11=——f dxand12=—f dx
4 4 X
0 0
Putting x + 1 = t2 in I;, we get
2
Y
! 2) t2—-1
1
2
; 1ft2_1+1dt
= —_ =
1 2) t2-1
1
2
I 1J(1+ ! )dt
= - — =
1 2 t2 -1
1
; 1[t+11 t—1]2
= —_ — — — [
CE) LR P
I 1[1 lim1 t_1”
: [ —_——
1 2 1%
Now, putting 5x + 1 = t2 1n,12 we get
4 4
Lol thZ 1f
274 t2—1" 2) t2-
1
4
1ft2_1+1
2
1
5[+ 3l
B ] Pt |
—1[3+1l 3 l t—1H
B 85 T2 r 1
3
~I=L+I= 1+—log5
(d)
_ r12a f(x) .
Let | = fo FDir(2an dx ...(1)
== [P0 LA g (i)

0 f(12a-x)+f(x)
On adding Egs. (i) and (ii), we get

12a
2] = f 1dx = [x]§%®
0

= | =6a
(o)
We have,

10

11

12

13

-2

1—[2 | (1+x)+l (1—x)
A PloB\1 T8 1T+«
+r]dx
Since, log ( ) is an odd function
_le (1+
o og =

2
:>sz rdx =r(2+2) = 4r

-2
(a)
We have,

)dx—O

3 1

B dex " log. 3J 12 — (3%)2 4G
= (logz e)sin"}(3*) + C
(©
Put logx =t = ldx =dt
o =15 =
= log(log x) +constant= f(x) +constant
“ f(x) = log(logx)
(©
We have,

X

j 1
e*—1

dx =1 >
= log )
log 2

:f " x=tog(})
1—e % x—ogz

log2

= [log(1 — e™)]iog2

= logt +constant

1 3
og2

= log(1 — e™*) — log(1 — e~1082)
1
= log(l —e™) — log(l - —)
3
—e*) = log = -
= log(1 —e™¥) log2 +log2

3
= log(l—e™) = logz
3

:1—e‘x=Z:>e‘x:Z=>ex=4:>x=10g4

(@)
0

I = -1 d
erfOf(r + x)dx

1
It=f ft—14+x)dx

0
Putt—14+x=y =2dx=dy

t t
Iy = fOdy = I, =] f(x)dx

t—1 t—1
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14

15

16

1 2
Al = fo FQ)dx, I, = fl Fx)dx,

3 10
I3 =Lf(x)dx,...,110=f9 f(x)dx

SO, I = Il + 12+...+110 = fglof(x)dx

(b)
We have,
1
I = f[x2 + {x}] dx

-1
0 1

=>1= f[x2+{x}]dx+f[x2+{x}]dx

-1
0

1
=>]= j[x2+x+1 dx+jx +x]d
0

-1
0

== f([x2+x]+1)dx+f[x + x] dx

0
0 0 1

=>I=f[x2+x]dx+fdx+f[x2+x]dx
21 “1 0
0 0 2
:I=f0dx+fdx+f[x2+x]dx
“1 1 0

1
+ f[x2+x]dx

_ f(x) _ x
Here' ff(x) - [1+f(x)n]1/n - (1+2xn)1/n

and fff(x) = m
2(x) = (fofo...of) (x).
—

n times _ X
(1 + nxn)l/n
x" ldx
(1+nxm)1/n

Letl = [x" 2 g(x)dx = [
1 n?x" ldx
(1 + nxn)/n
— (1 + nx™)
) Gy
1
“n(-1
(c)

A+nxMn+c

17

18

19

We have,
/2

In=f sin™ x dx

0
/2

=1, = f sin® 1 x sin x dx
0
I I

= I, = [—sin™ ! x cos x]g/2

/2

+(n—-1) f sin® 2 x cos? x dx

/2

>, =mn-1) f sin® 2 x (1 — sin? x)dx

/2

=1, = (n—l)f sin"2xdx — (n

/2
- 1)f sin™ x dx

0
>hL=0n—-Dl,— (-1,

=>nl,=n-1I,_,
>, = n(ln—z - In)
(d)
We have,

3

I=fx\/1+xdx
0

3
2x 32
o= [— 1 +x)3/2] ——f(1 + )32
3 0 3
0

2x 3 4 s 116
I=|—(1 3/2] — 1 5/21° —
S [3( +0%2| — [0

15
(b)

Letl = | log{sm(z)}dx

X

Put 7—6 :>dx—— de
=; fo ’logsin® do

=%(—glog2) = —log2

(b)
dx
Let] = fx(x7+1)
Put x” =t = dx =——dt
7x

1_1_f dt _1f<1 1)dt
7] tt+1) 7)\t t+1

[logt —log(t +1)] + ¢

\llb—‘
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20

21

23

24

25

(d)
Let I = [ cos {2 tan~! /1_—’(} dx
1+x
Put x = cos 0, then
1—cosO
I = f cos{2tan"! |——}dx
1+ cos©

[ cosferan (an )} an

X2
=fc056dx=jxdx=7+c

(o)
x2+1
Let! = [—— dx
x>’+1-1+1
=] = 21 X

I fxz_ld +f 24
= = _
x2—1 x x2—1 x
1
=>I=jldx+2fx2_1dx

I 5 11 <x —-1)
= = - —_—
x + og 1 +c

2
:I=x+log(§)+c
(b)

_ dx 1
Letl—f“ﬁ—fﬁ(“ﬁ)dx

Putl+vVx =t > —dx = 2dt
N

1
I=2[; dt =2logt+c

=2log(1++Vx) +c¢

(b)
We have,
1
\/sin3xsin(x +a)
1
=] = dx
\/sin% x (cos a + cot x sin a)
1 2
=>1= ——cosec” x dx
vcosa + cotx sina
1
=] =—— ——d(cosa
sina J v/cosa + cotxsina
+ cotx sina)
=>]=-— a\/cosa+cotxsina+C
= ] = -2 cosecaVcosa + cotxsina + C
(a)

Let] = fon/z logsinx dx ...>i)

I= f:/zlogsin (g - x) dx = f:/zlogcosx dx
(D)

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

/2
21 =f logsinx cosx dx
0

/2 /2
= f log sin 2x dx —f log2 dx
0 0

—1fn1 int dt — Zlog2
=3). ogsin 5 10g

1 /2 T
ZE'ZL logsintdt—zlogZ

52l =1-Zlog2 = =—Llog2
17708 =708
26 (c)

1 dx 1 dx
Let] = fo x+\/§_fo NI

_ 1,
Putﬁ—tﬁzﬁdx—dt

1
= —dx = 2dt
\/E
1 2dt

I = A Tri= 2[log(t + 1)1}
= 2(log2 —log0) = log4

27 (c)
Itis given that

f'3) = tan%,f’(Z) = tang,f’(l) = tan%

Now,

3
f £ () dx + f £ ()dx
1 2

! 213
-[552H +iren
1

1
=s[GY - 'O+ ') - £ )]

_1 1 1 1 1 _4- 1
—z[ ‘5]*[ “BlT3ITR
28 (a)
Given, f(x) = 2x%2 —4x + 1
2x% —4x+1—-2x*>—4x—1
2

»gx) =

= —4x

f3g(x)dx = —4]_395 dx

g

29 (a)

—9]=0
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30

31

32

33

34

x + sinx X , X X
|=| —dx = | =sec =+ tan—dx

1+ cosx 2 2 2
:>1—f e +jt Xd
= xzsec ) X an2 X
=>I—txjt xd+ft Xax+cC
=X al’l2 anz X an2 X
=xt x+C
=X an2
(@)
Vx .
Ltl—f3 Fx+fd (D)
6 V9 —x p
= X
3 VO—9+x++V9—x
6 Vo—x .
=1= ], \/_h/ﬁdx ..(ii)

On adding Egs. (i) and (ii), we get
6 3
21=f 1dx=[x]g>=6—3=>1=E
3

(b)

Let] = [ —2

(a2+x2)3/2
Putx = atan® = dx = asec?0 do
asec?0

I'= f (a? + a? tan? 0)3/2 a8

_f asec?0 "
~ ) a3(sec? 9)3/2

| 1 do 1f 0 de
= = —_— —_———
a? ) sec® a? cos

1
=—Zsec6+c

a

b

:>a2(x2+a2)1/2+c
(d)

Let I = fn/ sin?%0 xdx — fon/z cos%% xdx
=0-0=0

=0

()

J1e 7@+ Frerlax

= exf(x)—fexf’(x)dx+fexf’(x)dx
=e*f(x)+c

(c)
dx
Let] = f—
1—-cosx— smx
1-tan?Z Ztang
Putcosx = 2 and sinx = =
1+tan22 1+tan25
dx
s~ ] = = p
(1—tan2—) 2 tan>
1 _ 2/ Z_x
2% 2%
(1+tan E) 1+tan >

35

36

37

X
sec?=dx

f[1+tan2——1+tan2——2tan ]
sec?Xdx lsec Ldx
=f 2 zf 2 2
2tan2X - 2tanZ tan2% — tan
2 2 2 2
Puttangzt :%seczgdxzdt
I f dt dt
-t ) t-1)

_f[ 1 1]dt— dt dt
“Jle=1 el Je-1 t

t—1
=log(t —1) —logt + ¢ = log —‘ +c
tanz—l
= log +c—10g|1—cot—|+c
ta n

(a)
We have,

a

sin x dx = sin 2«

/2

= —cosa = sin2«a
= cosa(2sina+1) =0

:cosa=00r,sina=—%z)az%,?’?nz:oa:
7t 11w

66

()

We have,

f{?)—f(x)}dx:7=>6—Jf(x)dx=7
2 \ 2
> [ f(x)dx =—
/

.'.I:! fo)dx
- jf(x)dx
-1

4

2
_flf(x)dx+Jf(x)dx

4 4
ff(x)dx—ff(x)dx =—(4+1)
-1 2

= -5

(a)

ff(x)g(x)dx = f\/_ixz esin ' X gy
Putsin"lx=t = mdx =dt
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38

39

40

ff(x) g(x)dx = jtet dt = tet —et + ¢

=S X(gin"lx — 1) + ¢
(@)
Wehave
3 3
I= |{lx—2|+[x]}dx= | |x—2|dx+ |[x]dx
J J e ]
Now,
2 3
[x =2|dx = | |x—=2]dx+ | |x—2|dx
T
2 3
= f(Z—x)dx+f(x—2)dx
] o]
3
(2+2> (7”):5
and,
3 0 1 2 3
[x]dx = | —=1dx+ | Odx+ | 1.dx+ | 2.dx
e e foucs frace]
3
= f[x]dx=—1+1+2=2
-1
Wl = f(lx—2|+[x])dx=5+2=7
(b)
Here, g(2) = fozf(t)dt

_ folf(t)dt +f12f(t)dt

As l<f(t)<1for0<t<1

= f —dt<ff(t)dt<f dt

= 2<f fde<1 ..»0)
As 0Sf(t)£5f0r1<tS2

2 2 21
:f Odtsff(t)dtsf dt
1 1 12

2 1 .

-0 [[fOdt <o ..(iD)

On adding Egs.(i) and (ii), we get
1 < g(2) < 3

5 =8(2) =3

~ g(2) satisfies the inequality 0 < g(2) < 2
(@)

x? 3 — 5
mdx—p\/(l x)(3x“ + 4x + 8)

Put 1 — x = t? in LHS, we get

41

42

44

45

46

2t
I = _f?(l — tz)zdt
—Zf(l + t* —2t?)dt

= -2 t+t5 267
N 5 3
2

=—2ml1 +%—§(1—x)l

15+3(1 +x%—2x)—10(1 —x

= V1=
x 15

-2
- EM(MZ + 4x + 8)
But I =pv1—x(3x%+ 4x + 8)
_ -2
“PTT5

()
{x}=x,0<x<1

1 le
I = dx = |— = —
[ ae=l]
(d)

leenl—f\/T
Let 1+x3 =t = 3x%dx =dt

t—1) dt 1
.-.sz(ﬁ).?zgf(\/f—t‘l/z)dt

1[2¢3/2

—§l 3 —2t1/zl+c

2 2
=§(1+x3)3/2—§(1+x3)1/2+c
(b)

f2|sinx|dx
2
2
_ zj
0
T
=-2 (COSE—COSO) =2
(a)

3 ~1
J |1—x2|dx=J (x? — Ddx
-2 -2

T

sinx dx = —2[cos x |2

+f1(1 — x¥)dx + f3(x2 — Ddx

b ]

~3 3 3
(d)

2
20
3

Page| 80



We know that, |x| = {—x, .lf x<0 cosx + xsinx _ (x+cosx) —x+ xsinx
x, if x=0 x(x + cos x) x(x + cosx)
2 1 (1-sinx)
| o= tebax Tk xteosx
-2 . .
0 _J‘cosx+xsmx _J‘l_l—smxd
=] {x — (—x)}dx ) xGctcosx) T T )X x+cosx
—22 = [ =logx —log(x + cosx) + C
x
— =log (————
+ -fo (x —x)dx og (x o x) +C
0 51 (a)
= | 2xdx+0 _ dx dx
f_z Let I = J.x2+2x+2 - f1+(x+1)2
x21° =tan " (x + 1) + ¢ = f(x) + ¢ [given]
=2 [ l s~ f(x) =tan"(x + 1)
- 52
, l (—Z)Zl \ @ .
= = — _ — COoSX-—SsInx .
2 Let/ = fOZ 1+cosxsinx (1)
(d) ) ) m/2 coSs (E — x) —sin (5 - x)
Given, [ log[x] dx = [ log0dx =1 :f dx
0 0 0 1+cos(——x)sm(——x)
Since, log 0 does not exist, so we cannot find 2 2
] ) m/2 ( cosx-sinx ..
the value of given integral. =1=-] (m) dx ..(ii)
(d) On adding Egs. (i) and (ii), we get
1 dx
Let] = /2
o i 21=f 0dx=0=1=0
Put x = cos® = dx = —sin6d6 0
s fo —sin0d0 53 ()
o n/2€0s 0 +v1 —cos? 6 f cosect x dx = f cosec? x - cosec?x dx
_ j-n/z sin© (1)
0 sinB+cos® = f cosec? x(1 + cot? x)dx
/2 sin (— - 9)
=] = f 2 do = f cosec? x dx + f cot? x - cosec? x dx
/ 0 sem(——e)+cos(——9) , cot3x+
/2 cos = —cCcotx — Cc
- fO sin 6+cose (ll) 3

. . . 54 (a)
On adding Egs. (i) and (ii), we get Capr st .
- /2 o - Letl = [ il (1)

- - E /2 sin2/3(g—x)

0 andl = [ /"= dx

T 0 sm2/3(z—x) +c052/3(2—x)
= I —_ — 22/3 2

4 _ (m/2 cos“/?x .
@ = 1= 1 e dx (i)

sinB8+cos O On adding Egs.(i) and (ii), we get

Let I'= f\/1+Sll’l 20— e 21 /2 (Sin2/3 x + COSZ/3 x)
_ sin 8 + cos 9 - fo (sin?/3 x + cos?/3 x) X

1 — (sin® — cos 0)2 /2 1 w2
Putsin® —cos@ =t 321:]() 1ldx 31:5[95]0

= (cos 0 + sin0)d6 = dt s
1 =1 =—
V1 —t? 55 (d)
=sin"lt+c¢ m/2  Jcotx .
Let] = ——Fdx ..(i
= sin"1(sin® — cos 0) +¢ fo Veotx+vtanx ®
(b) o 1= [P0 gy (i)

0 +cotx++tanx
We have,
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56

57

58

59

60

putz = (5 - )]

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

21 fn/21d A
= = - = = —

., T2 4
()

T cos?x .
Let] = f_nmdx,a >0 ..(i)
2

1=[" = dx .(i)

On adding Egs. (i)and (ii), we get
VA

21 = f cos? xdx
-7

f” (cos2x + 1)
= ———dx
—n 2
T

1[/sin?2x 1
=>21=—[( +x>] =-(m+m)
2 2

2
m
= [ = E
(b)
Let] = f:xsin3 dx ()

Also, I = f:(n —x)sin®xdx  ..(ii)
On adding Egs. (i) and (ii), we get

s
lenf sin x dx
0

T VA
=—] (3sinx — sin 3x)dx
4Jo

cos Bx]" _Am
0 3

=2|-3cosx+
—4 COS X

Hence, ] = 23—”

(<)

Let] = f_zz(px3 +qx+s)dx=0+0+
—22sdx

[* px3and gx are odd functions]
= 2s[x]3 = 4s
Hence, it is necessary to know the value of s
(d)
— tan™lx tan”lx _ X
Letl = [e dx+ [e Seween
d -
= ja(x etan lx)dx +cC

-1
=xe"" ¥4 ¢

(b)

/2

cos O /2

0y [ (29
o V4 —sinZ9 2/l

1 m
=cin (=) =—=
st (2) 6

61

62

63

64

(b)
Let

a=tm f(143) (149 (14 .1+ D)

= log im — El ogll+—
r=

1/n

1
= logA = f log(1 + x) dx
0
= logA = [xlog(1 + x) — x + log(x + 1]}
4
=105 ()
4
>A=-
e
(d)
Let I = fzk(Zx + 1) dx
_[2x? N k
=k*’+k—4-2
=k*+k—6

Butgiven, [ =6
>k’+k—-6=6
=>k+4)k—-3)=0

=>k=3 [~ k #= —4]
(b)
We have,

1
I =fcos{2 cot™ 1

1—x d
1+x x
0

Putting x = cos 8 and dx = —sin 6 df, we get
0

I = f cos {2 cot™! (tan g)} (—sin6)do

/2
0
T 6
=>]= f cos {2 cot™?! (cot (E - E))} (—sin6)do
/2
/2
I f {2 (” 9) in6 do
—3 = —_——
cos 773 }sm
0
/2
=1 = —f sin 6 cos 6 d6
0
/2
1 1
== _E_f sin2 6 dé =Z[C0529]g/2

0
——1 1-1)= !
Z(_ -1) -5

(b)

LetI = [(sinx — cos x)*(sinx + cos x)dx

Page| 82



65

66

67

68

69

Put sinx —cosx =t = (cosx + sinx)dx =
dt

. t> (sinx — cos x)°
cl=|ttdt==+c= +c
5 5
()
1
Letl = fﬁ(4+ﬁ)dx
Put4 ++Vx =t
1
= —dx =dt
2vx
1
= —dx = 2dt
Vx
1
'.1=2f?dt=2bm4+Vﬂ+m
(d)
_(m/2 1 _(Tm/2 1
Let] = [ 7" ———=—dx = [| e dx
Cos X
_ m/2  cosdx .
- fO cos3 x+sin3 x x ..(i)
cos3 (E - X)
2
dx

/2
B J0 cos3 (g — X) + sin3 (g — X)
>1=["" ...(ii)

0  sin3x+cos3x
On adding Egs.(i) and (ii), we get

sin x

/3 sin3 x 4 cos3 x
ZI:.[ ﬁdx
o Sin°x+cos>x
/2
= 21=f 1dx
0
i T
s2i=[x]"*=-s1==
xlo™ =3 4

(a)
dx

j dx _f
cos x + /3 sinx 2(lcosx+£sinx)
2 2

=%fsec(x—%)dx

1 X W T
=§logtan(z—g+z)+c

1 X T
=Elogtan(§+ﬁ)+c
(a)

The integrand is an odd function. So, the value of
given integral is zero

()

Since V3 + x3 is strictly increasing function on (1,
3)

“V3+1</3+x3< V3 +(33) forall x € (1,3)
=2<+/3+x3 <+V30forallx € (1,3)

3 3 3
=>2fdx<f\/3+x3dx<f\/%dx
1

1 1

70

71

72

73

3

=>4<f\/3+x3dx<2\/%

1

3
=1=fJ3+x%ue(¢2f%)
1

(c)
Since x3, x cos x and tan® x are odd functions
/2 /2
f x3dx =0, j xcosx dx
-1/2 —1/2
/2
=0, tan®x dx =0
—-1/2
/2 /2
= f (x3 + xcosx +tan®x + 1) dx = f dx
—-1/2 —-1/2
=n
(d)

f_ll[x sinx] dx = 2 fol[x sinmx] dx  ...(0)
(as [x sin tx] is a even function)
Now,0<x <1

> 0<mx<m

= 0<sintx <1
= 0<xsintx <1
= [xsinmx] =0
From Egs. (i) and (ii), we get

...(ii)

1
f [xsinTx]dx = 0
0

(b)
2
Letl = f:_l LogeX| gy
1 1log, x e*\log, x
=f Be dx+f|ge dx
e 1 1 x

1 1 ezl
[ (o gy [z,
e—1 X 1 X

Putlog,x =2z = %dx =dz

0 2
ol =J. (—z)dz+f zdz
-1 0

[ = ° +[z2 2
2], L2]

= toou+iu-o

—l42=

20 T2

(c)

We have, f(x) = —cos® x — sin® x
/2 /2

~I=1] f(x)dx = | (—cos®x—sin?x)dx
f o]
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:>I:—f01(1 t2)%dt — fn/“ c(Z)Szxdx,where x* -1 1 1 X 1

o x3+x_ _;+x2+1_x2+1
t =sinx
m_ 8 Y R +—1 1+ x2
N Sl e x =x—logx og(1+ x*)
s t +C
(C) an~ x
Putting sin x = t in the given integral, we get 79 ()
1—t2 4 (1—t2)? We have,
N et — .
t+t 1+51n6—51n249—51n~°’06u9
:f(l—tz)(Z—tz)dt f 2sinf — 1
t2 +t*
(1 + sin6)(1 — sin? )
:I=(1 +—— )dt _f
t2 14t? \/ 2sinf —1 do
2
_._c_ -1
=t . 6tan'(t) + C 145sin6 -
= [ =sinx — 2(sinx)™! — 6 tan"(sinx) + C f 2sinf —1°0°

(d) )
+
Letl—f x3/24[1 — xdx =f Zx 1dx,wherex=sin9
’ x —

Put x = sin®0 = dx = 2sinBcos6d 0
x+1

/2 = | ————dx
~ = f sin30.4/1 — sin2 0 2 sin 6 cos 6d6 V2x2+x—1
0 1 4x+1
/2 \/27_
= f sin* 8 cos? 0d6 2x% +x
: 7l ,—
=2 EE] [using Walli’s formula] \/_ -=
6.42" 2 16
U 1
~ 16 =§\/2x2+x—1
(9 3 1
Let1=f01x|x—§|dx +4_\/§ 10g|x+z|
1/2 1 1 1
= - x(x——)dx+f x(x——)dx
-];) 2 1/2 2 1\ 9
1z q 1 1 * <X+Z) “T6|TC
=f (—x—x2>dx+f (xz——x)dx
o . e
=—+/2x%+x—
x2  x3]? [x3 xz]l 2 3
43 34, +4—ﬁ{1og|4x+1
1 1 1 1 1 1
(E_ﬁ)+(§_1_24 16) +aVafat +x—lf+c
6—4\ (32-24—4+6\ 12 1 1 —— :
=(96>+( 9% )=%=§ =E\/251n 0 +sinf—1
(9 3 ,
+——|(4sinf + 1)
Since ¢(x) = sinf{log(x + Vx% + 1)} is the 4\/§|
composition of f(x) = log(x + Vx% + 1) and +2v2y/25in20 +sinf — 1] + ¢
= i i = 1
g(x) = sinxie. d(x) ‘gof(x) and f(x) and. e e B T
g(x) both are odd functions. Therefore, ¢(x) is an 2
: 3
odd function + 710g|(4 sin@ + 1)
Hence, f::/zz d(x)dx =0 42
) + 2v/2+/sin 6 — cos 29| +C
80 (b)
We have,
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81

82

83

f " max(0e, (o)) dx
-1

-0.5

= -[—1 . {—x}dx

0 0.5
+ {x}dx +f {—x}dx
0.5 0

1
+ | {x}dx
0.5

-0.5 0
- f (—x}dx + f {x — [x]}dx
-1 -0.5
0.5
—x — [~x])d
+f0 (—x — [—x]Ddx

1
+ | (x—[x]dx
0.5

I + > +Xx +|x— >
-1 -0.5 0

&l
_|__
2 0.5
_ 0.25+1+( 0.25_|_05)_|_05 0.25+1
2 2 2 ' ' 2 2
0.25
2
B )
(d)
1
_fx3+|x|+1
) x4 2lx]+1 x
-1
1
; f x3 p +f x| +1 p
= = B ———— _—
x2 4+ 2|x]+1 x x2+2|x| +1 x
-1 -1
=2>[/=0+4+2 o] + 1
= —dx
(Ix] +1)2
0

%3
[ m is an odd function]
1

x+1
=>1=2 mdx = 2[log.(x + D]}
0
=2log,2=2In2
(@)
Letl = foz 22;_;22 dx
Put2x —x?=t = (2 —2x)dx = dt
Odt
I=—| —=0
o t
(<)
T xdx .
Letl = [ ——

84

86

T(m—x)dx .
:>sz — ...(ID)

o 1+sinx
On adding Egs. (i) and (ii), we get

T mdx
lef —
o 1+sinx

J”l—sinxd
=1 | ——dx
o 1—sin?x

T
= 21 = nf (sec? x — secx tan x)dx
0

= 2] = w[tan x — sec x| = 2@

> Il=x
(d)
)

Letl, = fon/z S;?nznxx dx. Then,
Lyyq = 2L, + Iy

/2

sin?(n + 1)x — 2sin? nx + sin?(n — 1) x
= J- — dx
sin? x
0
/2
sin(2n + 1)x sinx — sin(2n — 1) x sinx
= f — dx
sin? x

0

/2

J sin(2n + 1) —sin(2n — 1)x
= - dx

sin x
0
/2

2sinx cos2n x
= —_—dx
sin x
/2

1
= 2f cos2n xdx :Z[sin 2n x]g/
0

2

1
=—[sinnt—0] =0
n

sl =20, foralln > 1
= I;,15,13, are in A.P.
So, option (¢) is true

Clearly, I, = fon/z 1.dx =m/2

P2
and, I, = f:/z Sslinnzz;c = 4f0n/2 cos?xdx =4 %
/4=

~shLh—-L=n—-n/2=mn/2

Thus, I, 15, I3, ....... Are in AP with first term /2
and common difference m/2

2Ly =n/24+(n—-1Dn/2—nn/2

So, option (a) is true

Now, sin(l;5) = sin(157/2) =1

Hence, option (d) is not true

(@)
We have,
fx)=ae* +be*+cx, f(0)=—1,f"(log2)

=31
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87

88

log 4

f {f(x) —cx}dx = 32—9

0
Now, f(0) = -1

sa+b=-1 ..()

and, f'(x) = 2ae?* + be* + ¢

= f'(log2) = 2a e?1°82 + p e'°82 4 ¢

=8a+2b+c
~ f'(log2) =31
=8a+2b+c=31 ..(ii)
Now,
log 4

f {f(x) —cx}dx = 32—9
’ log4

2x x _ﬁ
= (ae“* + be )dx—2

a ,. b x1°g4_39
= [Ee +be ]0 —7
A 2loga log4) _ (& _39
:>(2e 984 4 b elos*) (2+b)— -
39
= — (16)+b(4)———b— >
= 15 +3b = 39
2 ¢ =2
= 15a + 6b = 39
= 5a+2b =13 .. (iii)
Solving (i), (ii) and (iii), we get
a=5b=-6c=-7
(@)
dx
Let] = fO (x2+4)(x2+9)
_ 1 J d foo 1 J
(x2+4) x (x2+9) x
t ‘1 [ tan™! ]
l[z an 33
A
5 2 2 3 2
1m =@ T
5(4 6) 60
(o)
We have,
1
Imn = fxm (logx)™dx
0
xmH1 1
— n
= Ipn = [(logx) — 1]0
1
1 m+1
_ 1 n-1 _
fn(ogx) x m+1 x

0

89

90

91

92

= Ipn=0— —1 x™ (log x)™ tdx
0
__n,
m+1 ™"t
(b)

fe3l°gx (x*+ 1) 'dx

x3 1
=f—dx=—log(x4+1)+c

1+ x4 4
(d)
Put x = tan © = dx = sec? 6d0
*® x dx
A+x)(1+x?
3 /2 tan 0 sec? 8d0
B fo (1 + tan 0)(1 + tan? 0)
™/2  tan®
N fo 1+tano a8
™/2 sin®
N fo cos 6 +sin®
/2 i .
Let] = f / —cosselr-ll-seine 0 ..(0)
/2 sin (g— 6)
=1 =f do
0 cos(—— 9) +sin(§— 9)
/2 .
= [P0 (i)

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

/2 T
21=.f 1d6 = [0]7/% = =
0 2
/ T
=] =—
4
*© x dx m
1+x)(1+x2) 4
()
f(x) =tanx —tan® x + tan® x—...
tanx tanx sin 2x
f(x) " 1+tan?x  secx 2
/4 ™/4 gin 2x
fx)dx = j dx
0 0 2
B [ cos Zx]”/4 1
4 1, 4
(d)
1x +1
Let I = [j 5 dx
_f +1—1+1d
)y x%+1 x
J x* — 1 d
x2+1 x2 +1 x

Page| 86



93

94

95

96

97

99

100

1 2
=] (x2—1+ )d
0 +1
l——x+2tan xl

= E —1+2tan"'(1) — 0]

2 42 n_ 3n—4
3 T4 6
(9
We have,
_(m/2 .
I'=[""logtanxdx ..(i)
=1 = fon/z log tan (% - x) dx = fon/zlogcotx dx
.. (i)
Adding (i) and (ii), we get
2l=0=>1=0
(<)
gx)
T h ()dt = hlg(x)]g'(x) — h[f (O f'(x)
X
fC0
(9
Differentiate both sides n times with respect to a
(b)
We have,
1
|x + 2|
I = dx
x+2
-1
1
B J‘x+2dx [-.-x+220f0r—1SxS1]
CJx+2 cx 42 =x42

-1
1

== fl-dx=2
-1
(b)
Putl+logx =t = idx=dt

t_l
ft 2dt——1+c
~ (1 +logx) ¢

f dx
x(1 + log x)?

(b)

n/2 b
] x sinx dx = [x(—cos x)]?
0

- le(— cos x)dx
0

= 0 + [sin x]"/ =1
(a)

Letsinx =z = d (sinx) = dz
_[ dz )
W | ————==sin""z+¢

V1-—2z2

101

102

=sin"I(sinx) +c=x+c

(b)

f 1-sin"tx dx = (sin"lx)x — f L x dx
N

= xsin~ x—tTdt (putl—x2=t>

—2x dx = 2t dt)

xsinTlx +/1-x%+c¢

(a)

Letl,, = fon sn medx Then,

TL'

Iy — m—1:f

0
s

>0, — L4 = j 2cos(2m — 1) x dx
0

sin2m x —sin2(m — 1)x
dx

sin x

2
>0, — L, = —] [sin(2m — 1] =
= I, — I forallmeN
>y — Iy =Ipp="=1
But, I; = f:sé?nzxx x = 2f:cosxdx =0
“ I, =0forallmeN
103 (a)
sinx > sin3 x
/2 /2
= f sinxdx>f sin® x dx
0 0
= 1 >1
104 (c)

f_zzf(x)dx = f_:(x + 2)dx + f_lldx

2
+J; (2 —x)dx

Y y=x+2
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105

106

107

108

109

111

(b)

Let f(x) = x3 + x2 4+ 3x = (x(x? + x + 3))
Since x? + x + 3 > 0 for all x. Therefore,
fx)=x(x?+x+3)>0forallx >0

3 3
.'.I=f|x3+x2+3x|dx=f(x3+x2+3x)dx
0 0

L x4+x3 3x2]° 81, 27 _171
4 3 2 |, 4 2 4
(b)
20/7 3-2
f e dy =f e dyx
-1/7 -1/7
1 1
= 3f eSWdx = 3f eS*dx ({x}=xas0<x
0 0
<1
e5x]" e’ -1
=7 [?] - 3( 5 >
0
(b)
/2
f cosec®x dx = [— cot x]gi
/4
= (— cotE + cotz) =1
= > )=
(@)

x3 x?
Let f(x) = G5+ 5+ Cox
Clearly, f(x), being a polynomial, is continuous on
[0, 1] and differentiable on (0, 1)
Also, f(0) =0and f(1) = Z+=2+C, =0
[Given]
= f(0) =f(1)
Hence, f (x) satisfies conditions of Rolle’s
theorem. Consequently there exists a € (0,1)
such that
f'(@)=0
= Ca’+ Cia+Cy=0
= Cy,a? + Cia + Cy = 0 = ais aroot of
Cox?+Cix+Cy=0

(b)
dx

Let] = fzﬁ(1+x)
Putvx =t = ﬁ;dx:dt
. dt -1 -1
..I=j1+t2=tan t+c=tan 'Vx+c
(c)

_ (®/3 dx
Let] = fo/G 1++/cotx

_ (m/3 Vsinx .
= 1= fn/s Vsinx++/cosx x ()

112

113

114

115

. Y
z sin (— - x)
e 2 dx
6 Jsin (g - x) + \/cos (g - x)
b b
[ f f(x)dx =f f(a+b— x)dx]
a a
_ (m/3 vcosx ..
= 1= J‘7T/6 \/cosx+\/sinxdx - (1)
On adding Egs.(i) and (ii), we get
/3
21 = f 1dx = [x]7):
/6
1m m g1
~1=3G-5) -3
(<)
20/7 3—2
I = .f sin(x — [x]dx = f sin({x})dx
-1/7 -1/7

1
3f sinx dx = 3[— cosx]§ = 3(1 — cos 1)
0

()
f(3)+x*fe0 =0

Let | = fscizséece f(x)dx
Putx =+ = dx = —lz dt
t t
== [ ) da
cosecB t .tz
cosec 6 1 1
[ ke
fsine x? x
cosec 6
=>1=—f f()dx = 1=0
sin O
(c)
/2
I =.f sin? x cos® x dx

-1/2
This is an even function.

/2
ol = 2] sin? x cos® x dx
0

Applying Gamma function

a1 fora Zﬁ
2 2_ 2

_ |
2
6

= [ =
2|6 2|
3 1 5 3 1
_z VT VT 3n_3m
© 5-4-3:-2-1 28 256
(b)
We have,

1
I = f cot™1(1 — x + x?)dx
0

Page| 88



116

117

1
=1 = ft -1 {—1 }d
B B 1-—x(1-—x) x
0
1
_ i (x+ (1 —x) }
=1 ftan {—1—x(1—x)
0
1
> = f[tan‘1 x —tan"1(1 —x)] dx
0
1 1
== ftan‘lxdx —ftan‘l(l —x)dx
0 0
1 1
=>]= ftan‘lxdx — ftan‘l(l —(1—x))dx
0 0
1
T
=1 = 2ftan_1xdx = E—logZ
0
(d)
Putx = —t
= dx = —dt
100
f(x)dx
-100
~100
——| reoa
100
100
= f(=t)dt
-100
100
= f(—x)dx
-100
(@)
cosx —1
J,—e" dx
sinx +1

Cos X

= j—,ex dx
1+ sinx

1
—f—,ex dx
1+ sinx

x _ - o enc2
=(Cosx)e J (1 + sinx) sinx — cos xex
1+ sinx (1 + sinx)?
ex
—f_—dx+c
sinx +1
e* cosx
= — + —e*
1+ sinx 1+ sinx
ex
—f—,dx+c
1+ sinx
_e¥cosx
" 1+sinx

dx

118 (b)
LHS = [(logx)? dx

1
= x (log x)* —fx.Zlogx; dx

1
= x (logx)? — 2 [xlogx—fx.;dx] +c

= x (logx)? — 2[xlog x — x]

= x (logx)? — 2x[logx — 1] + ¢
But RHS is given by

x[f(0)]* + Ax[f(x) — 1] + ¢

s~ f(x) =logxand A= -2

119 (a)
We have,
/3
L—1,= f f(tan @ + cot9) (sec?
/6
— cosec?6)do
/3
> -1, = f f(tan 6 + cot 8)d(tan 6 + cot 6)
/6
4/V3
=>0L -1, = f f(t)dt,wheret =tan 6 + cotf
4/V3
Iy
$11_12=0:11=12 :_Zl
I
120 (c)
We have,
/2
I = f v cosx — cos3 x dx
—-1/2
/2
=1 = f veosx |sinx | dx
—1/2
/2
=1 = 2] vcosx |sinx | dx
0
/2 0
=] = 2f Vcosxsinx dx = —2f\/fdt,wheret
0 1
= cosx
j= -2 0-1) *
= = —— —_ —_ —
3 3
121 (b)
We have,

1+ x? (1+1/x%)
= dx = | 5————<dx
f 14 x4 x? + (1/x?)
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1+ (1/x?)
= —2"2 4
” f(x_i)m i

x2

:f(x—l) +(V2) o

. (X -1
= —ﬁtan <\/§x )
122 (a)

We have,

g(x) = f’(x),f(—l) =2and f(2) = 4
f () dx = ff(x)dx—f(Z) f(-1

-1
= 4 2=2
124 (b)
We have,

1
I = j—dx
x*Va? + x?

1
=>I=f—dx=f
xs/ﬁz /
B Zaf
+1
== 2a4f\/ﬁdt wheret——
| (t+1)—1dt
5/=—-——0 | ———
2a4 Ve+1
1 1
o= —— (v?:?i--————)dt
2a* VE+2
1 (2
=]=——=(t+1)32-2(¢t 11/2} C
2a4{3( D (E+ 15+
1 (VaZ +x2  (a? + x?2)3/2
>[1=— - +C
a* X 3x3
125 (b)

(1)
== fon/z log |tan (g - x)| -..(i)
On adding Egs. (i) and (ii), we get

Let] = f:/zlog | tan x| dx

/2
21 =f log | tan x cot x| dx
0

/2
j logldx =0
0

=>1=0
126 (d)
We have,
[sin(—x)]** = (—sinx)!! = —sinl x
= sin'! x is an odd function x

1

X

)

127

128

129

130

Hence, f_ll sinlx dx =0
(b)
1
f cos*x dx = ) (2 cos? x)? dx

1
= Zf(l + cos 2x)? dx
1
= Zf(l + 2 cos 2x + cos? 2x)dx
1
= 5[{2 + 4 cos 2x + (1 + cos 4x)}dx

1 1
=§{3x+251n2x+zsin4x}+D
_3 1 5 1 4 D
—8x+4sm x+3251n X +

On comparing, we get

,4—3'13—1 C = 1
S8’ 4T 32

(0)
1 —sinx
[ (2502 4
1—cosx
1-2 sm cos—
fex dx
251n2—
2
1 X X
— x 2 _ x -
zfe (cosec 2)alx je cot2 dx

—1[ * tx2+fx tXZd]
=5|e*cots. e*cot=.2dx

x
—fexcotzdx+c

Y X
—e*cotz +c
(@)
Since, fla[x]f’(x)dx = flzf’(x)dx

3 a
+f2 zf’(x)dx+...+f[a][a]f’(x)dx

= [fL + 2[f @ +... +[allf (1Y
=f(2) - fD+2f3) - 2f(2)+..
+lalf(a) — [alf([a])

= [alf (@) = {f () + f(2)+...+f([a])}
(@)

We have,

f xf(x)dx = kf f@dx ..(0)

=>J(a+b—x)(a+b—x)—kjf(x)dx
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131

132

b
= j(a+b—x)f(x)dx

b
:(a+b)ff(x)dx—

b
= kff(x)dx [« fla+b—x)
= f(x)]

b

J

a

b b
=>(a+b)ff(x)dx—kff(x)dx

b b
:(a+b)ff(x)dx=2kff(x)dx=>k=

(d)

b
— K f f()dx  [Using ()]

Letl = [|x]- 1dx

= |x|x —

= 2] =

|x]

x|x|

x|x]
>l=—]+c

(b)
Let

[1=

2

[1/v2

f sin

0

1

2

x dx = x|x|

- f |x|dx

1
2 j sin™?! [xz + E] dx

1
1
+ f sin™! [xz +§] dx
1/V2
1

“10dx + f sin~11dx
1/V2

z fdx =n(1—%)

L 1/V2

b
xf(x)dx =k f f(x)dx

a+b

2

133

134

135

[1/v2 1
f cos }(—1)dx + f cos 1 0dx
0 1/V2

:1/\/5 1

d Td
fnx+fzx

| 0 V2
I 1 1
_”(E_O)Jr%(l_ﬁﬂ
I 1 1 1
F(ﬁ*i)]”(ﬁ“)

1
sin™?! [xz + E] dx + fcos‘1 [xz -
1

:12:2

$12=2

=>12=2

$12=2

=11+12=n(1—%>+n<%+1)=2n
(d)

We have,

1]d
5 X

1

——dx
x2—1

1
-2 f msec ftan 8 dO, (where x
=sech)

= =sec lx— f(l + cos 20)do
sin 26
+ > )+C

x2 -1

x2

=>I=sec‘1x—<9

=] =sec lx—seclx— +C
x2—1

x2

+C

()

Using L’ Hospital’s rule, we have

x2
fo sin+/t dt

x3

2xsinx sinx

3x2

= lim =
x—-0

lim
x—0

()

2
=i
3x-0 Xx
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x X°+1 241
1)2

(e D i [
—fe (x+1) X+ f(x+1)2 x

ex
= x —
fe dx Zf(x+1)dx
X

Letl—fe

+2P
(x+1)
e d]
x+1D *
2e* x—1
=e* — +c=e"<—)+c
x+1 x+1
136 (d)
We have,

1
I = fxlog(l +—>dx
x

=1 :fxlog(x+1)dx—fxlogx dx

x? 1 x? x?
=>1=7log(x+1)—5fx+1dx—?logx
1 [ x?
+zf7dx

x? 1 1
=1 =710g(x+1)—5f(x—1+;+ l)dx
x? 1,
—7logx+Zx
x2 x2 1 [ x?
:1=7log(x+ 1)7logx—z<?—x>

11 +1 +1 24+ C
Slog(x + 1) + 5%

x? x? 1
=1 :7log(x+ 1) —710gx—§log(x+ 1)

fix4c
2X

2
Hence, f(x) == %,g(x) = —%logx and A :%

137 ()
Let] = folf(x)dx =0and f(x)=0=>f(x) =0
138 (b)
Given, f (%) =x+2
3x—4

3x+4=X
3x—4+4+3x+4 X+1

3x—4 (3x+4) T Xx-1

Let

6x X+1
_b6x _X+1

8 x-1

A4X+1)

C3(x-1)

. _Mx+n 102X
SO =35 T30

%Ud“hixdx]

=z[x—4log(1—x)] +c

3
2 8
=3 —§log(1 —x)+c
139 (d)
Let] = f&bmal =2 5y

rerr

j- x{ 1 xZn_+ nx™ 1 }d
= e X
I=x" (11— xM)V1—x2"

Vi
Let f(x) = o
ony 2n—1
(o™ | 7 e
= f/(x) — 2v1—x2n
(1—xm)2
- P (1—-x*HY(nx™1) —n(1 —x™)x?"1
x =

(1 —x™)2/1 —x2n
n(l—xMx" {1 +x™) —x"}
(1 —x™)2/1 —x2n
nxn—l
1- x")m
e*V1—x2n

=
1" +c

140 (c)
An anti-derivative of f(x)
=F(x)

= f[log(log x) + (logx)™%]dx + ¢

X
= xlog(log x) _fxlo <

(integrating by parts the first integral)
= xlog(logx) — [x(logx)~1!

+ j(logx)‘2 dx] + j(logx)‘2 dx

+c
[again integrating by parts (log x) 1]
= xlog(logx) — x(logx)™* + ¢
On putting x = ¢, we have,e = 0 — e + c so,
c=2e
Thus, F(x) = x[log(logx) — (logx)~1] + 2e
141 (b)

We have,
b

dx + J—(logx)‘2 dx + ¢

xTL
S — P
fx"+(16—x)" x
a

b_
:Ta=6anda+b=16:>a=2,b=14
142 (d)
Let] = [tan™?! 31611[ dx
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143

144

145

146

=tan"1x.x—f ! x dx
1+ x2
=xtantx—1 ..(0)
Where I; = [ ——dx

1+x2
Put1+x2=t:>xdx=§dt

1(1 1
== ?dt=§logt

2
—11 1+ x?
—zogl x“|

~ From eq. (i), we get

I=xtan lx — %log |1+ x%|+¢

(a)

fx51 (tan"!'x + cot ™! x)dx = fx51 .%dx

7.[x52

104
%52

=<7 (tan"'x + cot™1x) + ¢

(a)
We have,

2 1
f |x — 1|dx =f —(x —1)dx
0 0

+c

2 1+f122(x—12)dx
e
[--1)-0-0)

R GRS

3-x2 2 1+
Let] = f(l_i)z.exdx =f(m+ﬁ) e*dx

= I=e"(1+x>+c

1—x
But = e*f(x)+c [given]
) 1+x
) =1
(d)
1

1
f tan~! (2—> dx
0 xc—x+1

fl L x=(—-1)
= tan —_—
0 1+x(x—1)
1 1
= f tan~lx dx —j tan"1(x — 1)dx
0 0
1

1
=f tan‘lxdx+f tan"1(1 — 1+ x)dx
0 0

1 1
= f tan~ ! x dx +f tan~1x dx
0 0

1
= 2[ tan~!x dx
0

1

=2 xtan‘lx—f dx]

1+x2 7],

1

[ 1
=2|xtan tx — Elog(l + xz)]
! 0

=2 {1 tan"11— %log(Z)} — {0 - %log 1}]

P LS T o] = log2
I T3 708
147 (a)

£60
2t dt
ff(x) 2Lt = lim,_,; i

lim
x-1 x—1 x—1

(using L’
Hospital’s rule)
ETicoRaey
- xl_I)I} 1
=2f(1)-f'(1), where f(1) =4
=8f'(1)
148 (b)
We know, [e*[f(x)+ f'(x)]dx =e*f(x) + ¢
~ If f(x) =logsinx

= f'(x) = E.cosx = cotx

. fex (logsinx + cotx)dx = e*logsinx + ¢

149 (a)
Let f(x) = (1 — x?) sinx cos? x. Then,
f(=x) = {1 = (x)?} sin(—x) cos?*(—x)
= f(—x) = —(1 — x?) sinx cos? x
= f(=x) =—f(x)

Hence, ffn(l —x%)sinx cos?xdx = 0

150 (¢)

Letl = [

xdx
(x2-a?)(x2-b?)

Putx? =t = xdx =%dt

.l dt
) _ff(t—az)(t—bz)

1 dt dt
- Ef {(a2 — b)) (t—a?) (aZ-b)(t— bZ)}

3 1 | t—a? N

20 —b2) Ble—pz| "€
1 x?-a?

= [ = @257 log iz T ¢

151 (b)
Since cos? x is a periodic function with period 7
Therefore, so is f(cos? x). Hence,

f f(cos? x)dx = nff(cos2 x)dx=>k=n
0 0
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152 (c) x3/2 2
Let I = [(1 —cos?x)cos?x.sinx dx (c )f Vadx = [3/2] e
Putcosx =t 1 x
D) xdx=|>| =2
= —sinx dx = dt ( )fo [2]0
N . 5 158 (b)
.'.Iz—f(l—t)tdt=f(t —t9)dt We have,
t> 3 A
=——— 4 fa—4x dx > 6 —5a
=3 ( )
(cosx)® _ (cosx)® = [ax — 2x%]¢ > 6 — 5a
5 3 =>-a’-a+2>6-"5a
153 (d) =>-a’+4a—-4>0
a . .
[/, sinx dx = sin2a,a € (0, 2m) >a2—4a+4<0>(@—-2)2<0=>a=2
= —[cosx]7/, = sin2a 159 (d)
2 2
= —cosa = sin2a f (3x)dx =j (3x — [3x])dx
:sin(a—g)zsinZa ° 2 ° 2
T 3w 7w =3-fxdx—f[3x]dx
Hence, a = -,—,— 0 0
2’2" 6 Y,
6
154 (b) =3 [x?] —§f0 [x]dx (by property)
Le m/4 tan? x 0
tf7r/41+ x 1o [T
Using f_af(x) dx = foa{f(x) + f(—x)}dx, we =6~ §Zf [x]dx
— T
have TEO
/4 1
I_f tan2x+ tan? x 4 =6—52r
B T+a* 1+ax)™ 1T=0
0
/4 /4 =6— §(0+1+2+ +5)
:I:J. tanzxdxzf(seczx—l)dx =6—l-15=1
3
0
e A 160 (b)
= [tanx—x]0 = 4 We have,
155 (d) /4 /4
We have, I, =f tan"xdx = I,,_, =f tan™ 2 x dx
J‘ 1+nx™1—x2n 0 0
= | e*
A= e
(1_x2n)+nxn 1 sy + I, =f (tan™ x + tan™ 2 x) dx
=>1=f
(1 —x™)V1 —x2" 1
1+ x™m 1 >L+1_,= ftann‘zxd(tanx)
— X n—-1 -
= —fe 1_xn+nx X(l—x")z 5
Ll - tan"‘lng_ 1
1—xn =ty = n—1 T n-1
X —(dx 0
1+x 161 (a)
Let, [ = f[ealogx + ex1°ga]dx
[+ S
=>]=e¢ 1_xn+C—€ 1_xn+C :f[QIOgexa-i-QIOgeax]dx
156 (c a+1 x
() =f[xa+ax]dx=x +X +¢
(A)f exdx_[ ] —e—1 a+1 loga
. |62 @
x —_ 20y —
(B)[, 2* dx [log 2] o (220 = o We have,
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19

IJ sinxd
1+ x8 x

10

19 19

[ < J‘ sin x
=1

1+ x8
10 10

19

1
=>1< d
_J1+x8 x
10

19

1077

=>1<f =—(10‘ -1977) < 7
10

[sin x|
X
1+ x8

<1077
163 (b)
We have,
7<10+4+3cosx <13
1 1 1 2m

_S—_ = —
13 7 10+ 3cosx ~ 7 13

21

<f 1 d <2TL’
- 10 + 3 cosx x_7
0

164 (c)
Let] = fn/z log (w) dx. Then,

4+3 cosx
/2

I J‘l <4+3cosx)d
= = _—
8 4 + 3sinx X
0

/2

4 + 3sinx
:>I=—f log<—)dx:>I:—I:>21

4+ 3cosx
0

=0=1=0
165 (c)
We have,
xtan"lx

—dax
it

I 1ft -1 2 d
=] == an X X
2 V1 + x?

1
=== 1+ x?
f ! 24/1+ Zd]
1+ x2 X ax
1

21
:>I:E 2 1+x2tan‘1x—2f

I =

tan lx 2

1
dx
VIt

:I=\/1+x2tan‘1x—log(x+ 1+x2)+C

Hence, f(x) =tan"'xand 4 =1
166 (a)
We have,
4
I = fx[x]dx

-2

167

168

-1 0 1

> = f —2xdx + f—xdx+f0.xdx

-2 -1 0
2 3 4

+fxdx+f2xdx+f3xdx

1 2 3

=>1=—(1—4)+(0+%)+0+(2—%)

3
+(9-4) +5(16-9)
1 3 21 6+1+3+10+21
=>1=3+-+-+5+

2 2 2 2
41

T2

(d)
/4
f (cosx —sinx)dx
0

5m/4
+ f (sinx — cos x)dx
/4

/4
+ f (cosx — sinx)dx
2m

/4

= [[sinx + cos x], ST/ 4

— [sinx + cos x]ﬂ/4
+ [sin X + cos x]g#]

= [sinz + cosE — (sin 0 + cos 0)]
g 4

— |sin—
4

N 5n ( Tl.'+ n)]
cos — sinZ + cos 7

+[sinz+cosz—(sin 21 + cos 2n)]
4 4

_[1 4 1
V2 V2

[571

1 1 1 1

1] - [_ﬁ_ﬁ_ (ﬁ*ﬁ)]

e
= WZ-1] - [-VZ-2] + [VZ 1]
=[V2—-1+2V2+V2-1]=4V2 -2
(b)
We have,
e *f(x)=2 +f Vt*+1 dt,xe(—1,1)

0

On differentiating w.r.t x, we get
e (f'(0) — f() = VxT + 1
S f'xX)=fx)+Vxr+1e*

- f~1is the inverse of f

FUf) =x
= 1 (f0)f'(x) =1
= fV(f(x ))—f(x)
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169

170

171

172

173

= F(FG0) = -

fx) +Vx* +1ex
Asx =0, f(x) =2
and f71(2) = 2+1 %

(b)
Let] =fJf((_x) dx

Put f(x) =t = f'(x)dx = dt
-‘-I=f%dt=2\/5+c=2 f(x)+c

(@)
ax—1 3a [(ax-1)3 1 1
3af ( ) (a—1)2[ 3 5]0
-1)3+1
=(a—1)+(a—1)_2
(b)
Let] = [ 1008 dx
Again, let I; = [ 10'°8¢* dx
log, 10
= I, = x.10%08ex _ f x. 101°gex-%dx

= I, = x.10!°8% — J 10'°8¢* ]og, 10dx

= (1 +log, 10)I; = x.10'°8e*
x.10'08e*
1+ log, 10

x.10'08x 1°

- [1 + log, 10]1
[ 10,—1 1 10e-1
~ 11 +1log, 101 "~ log, 10e

(d)

Let1=\/7fsi:(nTiE)dx
4

Putx—%zt:dxzdt
sin(g+t) dt
3 1=\/§f—.
sint
73 sin%cost+cos%sint
_ zf
1 cost

sint
_\/__f \/_smt _) d
=f(cott+1)dt

=log|sint|+t+c,

:>11:

dt

=x + log sin(x—%)|+c,(‘-‘ cl—zzc

4
(b)
We have,

)

174

175

176

S R R
_fx(x4—1) x_fx“(x‘*—l) x
1

I = 1 d(x*
=z _4fx4(x4 1) )
_1 1 1 dex
=) (51~ ) a6
1
1= Z{loge (x*—=1) —log,x*}+ C
1 x*—1
=Zloge p +C
(@)
T+X
g(x +m) =f cos* t dt
0

T T+Xx
= f cos*t dt + f cos*tdt
0 T

11=12

where, I; = g(m)and I, = f:rx cos*t dt

X
=1, = f cos*(y + m)dy
0

= J cos*y dy = g(x)

0
- gl + %) = g(x) + g(m)
(b)
Let] = fon/zf(sin 2x)dx. Then, ...(i)
I= f:/zf(sin 2x) cosx dx, [ foaf(x) dx =
Oafa—xdy ..(ii)

/2

~ 21 = f f(sin2x)(sinx + cos x)dx

/2

=>21=\/§f f(sian)cos(x—%)dx

/4
T
=21 =2 f f {sm (E + Zt)} cos t dt, where x
-1 /4
- t
4 - L
/4
=2 =2 f f(cos2t) costdt
-1 /4
= 21
/4

- Integrand ]
is an even function

:\/Ef f(cos 2t) cos t dt [
0

/4

=] = \/Ef f(cos 2x) cos x dx
0
(@)
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177

178

179

180

181

Given, f(x) = fl"vz —t2dt

= f'(x) =2 —x?
Now, x2 — f'(x) = 0
=>x2—2-x2=0

>x*+x2-2=0
> x2+2)(x2-1)=0
>x2-1=0=3x=4+1

(a)

Let/ = [/ SIXE_ ;)
I = f:ﬂ%dx (i)
[put x = %— x]

On adding Egs. (i) and (ii), we get
/2 T

21 = f dx = 1=—
0

4
(@)

A

2x

3x+1d st i f3 dx
x24+9 2 +9 +9

[ log(x? +9)+ tan~ ()]

=3 [(log 32+ 9)

—log(0+9)

+ % [tan‘1 (g) —tan~! 0]
= § (log 18 —log9) + l (g)
= —log2 +— log(Z\/_) +
(a)
d(x) = cosx — fx(x —t)o(t)dt

0

=cosx —xfxcl) (tdt + fxt d(t)dt
0 0

= ¢'(x) = —sinx — fxq)(t)dt —xd(x) + xd(x)
0

= ¢"(x) = —cosx — d(x)

= dp(x)+d"(x) = —cosx

(c)

Putting A x = t, A dx = dt, we get

1
f e X xn—lgy = A_"f e ttn 14t
0 0
1 1
- e—xxn—l dx = n
lnf An
0
()
-1 50
Let [ = [x#22 &) gy

(1+x50)2

182

183

184

Put x50 =t = 50x% dx = dt

'1_1 ftan‘ltdt
750 ) 14¢2

Again, put tan™

1 u?
v 1= Sofudu—ﬁ+c
(tan~1 x50)2
7100
But I = k(tan™1'x°%)2 + ¢
1
~ 100
(b)
We have,

i

sin“ x
I = f1+ xdx
—T
T
_f sin? x
N 1+ax
0
a

Using : f f)dx = f (G +f (- x)}dx}

=du

+c

[given]

2
sm (- x)} dx
1+a™™*

— e

sin? x dx

0\:1

/2

:1—2 sin? x dx

a

l ff(x)dx—fo(x)dx if f(2a —x) = f(x)

0

I—ZX—Z—
(o)
xtan"1x
Let] = fmdx

Putx =tan® = dx =sec?0 db
/- j’ tan 0 tan~!(tan )
~J (1 +tan?0)3/2

0 tan B sec? O
=>]= 6(—cose)+fcose do

sec’0 do

=] = dezfesinede

sec3 0

= —0cos0O +sinB + ¢

1 1 X
= [ =—tan""x. + +c
Vi+x2 V14x2
(x —tan"1x)
S =
V1 + x?
()

Let f(x) = ax? + bx + c. Then,

f(o)=C,f(1)=a+b+candf(%)=%+§+c
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L == ..

1
~ 6 Of f(x)dx — {f (0) + 4f G)} promz 4Eqs_(i) and (ii), we get

1 1 3+41 1

ax3 bxz 1 I=§ ﬁ__zél- :g
=6|—+—+cx| —{c+a+2b+4c}
3.2 0 188 (d)
=2a+3b+6c—(a+2b+5c)=a+b+c f[x]ﬂ (Ot =
= f(1) . f = [x]
w k=1 —2+1
dx =
185 (b) ), 0f (x)dx 4
We have, —2,]_1 fl)dx = —1, f3 f(x)dx =3
a 4
1= [ 1@ gwax o [ rooae=—2-1e1+243=3
° 189 (d)

Casel If x > 0,then |x| = x

a
:I=ff(a—x) gla—x)dx
o Jlxlloglxldx = fxlogx dx

=1
¢ .. _ — x2 1 x2
=ff(x) (2 — g(x)}dx [?(Z(jlx)’ng(g’z));) =]ogx-7_.[;.7dx
0 a a x2 x2
ﬁl:sz(x)dX—ff(X)g(x)dx =7'10gx—7+c
Oa 0 , ;
:Izsz(x)dx—l ——7log|x|——+c
0

CasellIf x < 0, then |x| = —x

w21 = fo(x)dx:ﬂ = jf(x)dx
0 0 flxlloglxldx = —fxlog(—x)dx

187 (d)
/8 2 2
Let = [/% cos® 46 d6 Xt X
0 - _ )
v/ {log( x) > 4}+ c
= j cos?40 - cos40 db
0 x? x?
7/8 /1 + cos 80 =——loglx| +—+¢
= f (—) cos 40 do 2 2
0 2
n/8 n/8 On combining both cases, we get
=—f cos 46 d6+—f cos 86 cos 46 d©
2Jo 2Jo 1 1
1 [Sin4e]n/8 y fl x |log|x|dx = Exlxl log|x| —lexl +c
21 4 |, !
190 (a)
1=§+Il We have,
1 /8 f(x)
Where, I, == [~ cos 86 cos 40 d@ of () = F(f(x)) =
L fof @) = 1FC) = rropm
=—f 2 cos 860 cos 40 do - X
4 ), (1 + 2xm)1/n
1[ (™/8 /8 Similarly,
=2 cos 120 d6 + cos 40 d6 x
/o 0 fofof (x) = ————7;, (fofofo .. of)(x)
/n
_ 1sin120  sin46 m/8 (1 +3x7) X
41 12 4 0 = (1 + nxn)l/n
:1_i+1]:1[i]0 n — times
41 21 4 4112
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191

192

193

194

xn-1

7 — | 4n-2 _ _

-.I—fx g(x)—f(l_l_nxn)l/ndx
1

> = ﬁj(l + nx™)~Y"d(1 + nx™)

1
1 (14+nx™) =t

=——""—+k
n? _1
(-2+1)
— (1 +nx™)' "+ k
" n(n-1) nx "
(d)
2w sin260
Letlzfo md@.Then,
I_J‘ sin2(2m — 0) 0
) a—bcos(n—6) '
0
2T
—sin 260
=>I=f—d9=>1=—l=>21=0:1
a—bcosf
0
=0
(d)

Given, f(—x) = —f(x), V values of real x
We know that,

a 0 a
f f(x)dx=0=f f(x)dx+f flo)dx |
-a -a 0
v f(=x) = —f(x)]
0 1
d dx =0
= j_lf(x) x+J0f(x) x
= [° f(dx = -5 [ [ f(x)dx =5]
0
dt = -5
> |

(@)
Let] = foaf(x)g(x)dx

= Jaf(a —x)g(a—x)dx
0

= 1= [ feR - g@ldx
0
[“ f(x) =fla—x),9(x) +gla—x) =2]
= [ 2rax- [ g
0 0

= [ = faZf(x)dx—I
0

=> I = jaf(x)dx
0

(a)
Let f(x) = log (a+x)

a—x

= f(—x) = 10g(a—x

N———

a+x

=—f(x)
= f(x) is an odd function.
10
f(x)dx=0
~10

195 (c)
Let! = [ | sin® 0] d6

Since, sin 0 is positive in interval (0, )

s s
I=f sin36d9=f sin@-sin?0 do
0 0
T
=f sin@(1 — cos? 8) dO
0

Y3 s
= f sin0 do + J (—sin0) cos? 0 do
0 0

[~ cos 6] [cos3 6]
=1= ot
0

3

= —[cosT — cos 0] + 3 [cos3 1t — cos3 0]

=—[-1 1]+1[ 1-1]=2 2 2
B 3 B 3 3
196 (b)
/6 sinx
Let1=f0 —

Putcosx =t = —sinxdx = dt

V3/2 ¢ 1 V3/2 1
SR
fl ts L2t?

. 6
197 (a)
2 [2+x 2 2+4x
Let1=f0 de=foﬁdx
) 2 x
= dx+f dx
J;) V4 — x2 0 V4 — x2

Put x = 2sin @ in the first integral and
4 — x? = t in the second integral

1_2fn/22C059d9+f0 dt
0 4 2\/Z

2cos@
/2 1 4
=zf d9+—jt"1/2dt
0 2 Jy
1 [¢1/2 4
=2 /2 —
[9]0 + 2 1/2L

=m+2

198 (a)
Given, [ f(x)dx = f(x) + ¢
= f(x) = f'(x)

» [r@nax= [ £ Freax

1
=S (f@) +c
199 (b)

Page |99



200

201

202

203

204

Letl = [ /ﬁ—:dxzf\/i;—il dx

X 1
- = =
=Jx2—1—sin"lx+c
(b)
LetI = [ sinx d(cos x)
Putcosx =t = d(cosx) =dt

.'.I=f\/1—t2dt

-ihn t2+1"1(t)+

=3 5 sin c
cos x 1

=— sinx + Esin‘l(cos x)+c

= %sin 2x +%sin‘1 [sin (g— x)] +c

=—sin2 x+
=gsin2x—o+c¢

(b)
Let] = ffﬁz cos x dx

Since, cos(—x) = cos x
/2

-'-I=2f cosxalx=2[sinx]g/2 =2
0

(@)
Given, f(x) = f(a + x)and foaf(x)dx =k

fanaf(x)dx = nj;af(x) =nk

[+ f(x) is periodic function]

(@)
T 1 .
Let] = J‘0 5+3 cosx (D)
Then,
1 .
I= f(;T 5-3cosx ...(11) [ anf(x) dx =
Oafa—xdx

Adding (i) and (ii), we get
s

1
2 =10 | ————d
f25—9c052x x
0

/2

=>1=5><2f
0

1
25 —9cos? x x
/2

=>I=1OJ

0

sec? x 4
25+ 16tan?x x

I~ 10 1 [t » (4tanx>]”/2 T

= = X — = —
202" 5 ), "4

(d)

We have,

206

207

208

X X 2

I =Je2xe‘zzdzand12 = fe_ZTdZ

0 0

Putting z = xTHand dt = 2dzin I}, we get

X

X x+t)2
e [l e

1 1
eE{x2+tx—E(x+ t)z} dt

1
= = E fe%{%xz_%tz} dt

1 1.2 _1i2 . S
:>I1=§e4 X2|e s+ dt |[V€ * 15?“
5 even function

X
1.2 1.2 1.2
il __t il
=1, = e je‘r dt = es* I,
0

(b)
f f(x) sinx dx +f f"(x)sinxdx =5
0 0
= [f(x)(—cosx)]§
+f f'(x)cos x dx
0

+ jnf”(x) sinxdx =5
0
= [—f(x)cosx]§ + [f'(x)sinx]§

- fnf”(x) sinx dx
0

Vs
+f f"(x)sinx dx =5
0

= f(m)+f(0)=5=f(0)=5—f(w) =3
(c)

f x+2 d _lf 4x+ 64+ 2
2x2+6x+5 " " 4)2x>+6x+5 "

_1f 4x + 6 4 +1f dx
"4 ) 22 +6x+5 "2 2x2+6x+5
=>P—1

4
(d)

f(l +x—x et dx
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209

210

211

_ 1 _
J[xe“x 1(1—x—2)+e"+" 1]dx

xx+x‘
e
-1
=xe*t* "+ ¢

(@)

w cos?(m + x) = cos?x

31T

= I = f(cos? x)dx = Iifnjf(cos2 x)dx
0

0
= 312
(©

Let] = fon/z(x\/tan x + +cotx) dx

1
= —Jex+x_1dx+jex+x_1dx

(D)

Then, I = f:/z (% - x) (Veotx + tanx) dx

/2

> = %f (\/cotx + \/tanx) dx —1

/2

cosx + sinx

0
T

=>21=—J dx
2 ) v/ (sinx — cos x)

/2

= 2] =

cosx + sinx

T
= 2] = —sin™

V2

=2l = l{sin‘l(l) —sin~1(-1)}
V2

T
=>2l=—Xm

V2
()

T

%Of V1

1

7.[.2

>[=—

242

x dx

Letl = |

0 aZ?cos?2x+b?sinZx

(m—x)

— (sinx — cos x)?2

()

T
=] = -
fo a? cos? x + b? sin?

. /2
[(sinx — cos x)],

d
X

x ...(i0)

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

21 =2 .[”/2 dx
- o a?cos?x +b? sin?x
T2 sec?x
=>2[=2 ——d
nfo a? +b2tanZx
Now, puttanx =t = dx = dg
sece x
21 =2 JOO dt
1 2 J°° dt
=— X2
2 a?
2m bt _, bt1”
=|—.—tan 1 —
bZ a 0 0
21 21
=—/|tan"too —tan™1 0] = — x
ab ab

s
2

212

213

214

215

216

=] = U
" 2ab

(b)

We have,

f(x) = ae®* + be* + cx = f'(x)
= 2ae®* + be* + ¢
Now,
FO)=-12a+b=-1 ..()
f'(log2) =31=8a+2b+c=31 ..(i)
and f;°g4(f(x) —cx)dx = %
log 4

, 39
> (ae®* + be*) = >
0
log4
:[laezx+bex] =P8 43p=2
2 0 2 2 2

..(iii)
Solving (i), (ii) and (iii), we geta =5,b = —6,c =
3

(b)
Putting x = tan # and dx = sec? 6 df, we get
1 /4 /4

1 D = sec’6do p
f(x2+1)3/2 x—f sec3 6 _f cos 0 do
0 0

1
V2

(d)

x2

Let us assume f(x) = eT

e*’ e*’
" Jx.de=f2x.de

Put x2=t = 2xdx=dt

et et 1/ex
fzdt=z+c=z<—2 )+C
xZ
Hence, [ x f(x)dx =%f(x) + ¢, when f(x) =e7

(b)
Letl = [

0 1+sinx

T 1 d
_J;) 2tan§ x
1+ —=%

1+tan2)2—c

T 1

m 2X
sec” >
By N
0 x
(1 + tanz)

Puttan;—c =t= %seczgdx =dt

. ©2dt _[ 2 ]°°_2
)y +02 L1+l T

(a)

1 1

f Fx)dx = f (x — [x])dx

-1 -1
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217

218

219

220

=f1xdx—f1[x]dx
-1 -1

=0- f_ll[x]dx (*+ x is an odd function)
-1, if -1<x<0
But[x] =40, if 0<x<1

. .[_j[x] dx = f_ol[x] dx + fol[x] dx

0 1
=J [—1]dx+f 0dx=-[x]°,+0=1
-1 0

Thus, f_llf(x)dx =1

(a)
Let] =

dx _ dx
fxz(x4+1)3/4 - fx (1+ )3/4

= —sdx=dt
X
1 t1/4

dt
’*zftm:‘z-m“
1 1/4
—(1+x—4) +c
=+ DY
-

Put 1+x %=t

+c

(b)
We have,

L = flk X sin{x(1 = x)} dx and
I, = f1 ksm{x(l —x)}dx

=>1 = f (1 —-x)sin{x(1 —x)}dx

17k
k
> = f xsin{x(1 —x)}dx
17k
k
— f xsin{x(1 —x)}dx
1-k
ShL=L—1 =2l =1
(b)
Given that, f—dx =log{f (x)}* + ¢
1 1
IR H )
= f'(x) = E
= f(x) = ; +d

(where d is a integration constant)

(b)

j x*+x2+1
x?—x+1

x3  x?

=?+7+X+C

dx=j(x2+x+1) dx

221

222

223

224

(b)

Let f(x) = max.{2 —x,2,1 + x}

The graph of f(x) is shown by continuous lines in
Fig.

(-2,0)"'(-1,0) |0
i y=2-x

Clearly,
2 —x, x<0
f(x)z{ 2, 0<x<1

1+ x, x=>1
1

. ff(x)dx= f(Z—x)dx+f2dx

0
0

+[2 ]1—9

in- [
01+x2x

2

= ff(x) dx = [
(d)

[rmes)

—fldx—fo1 L dx

1+x2
T
= ey~ [rantaly = 1 -
(a)
Let] = [ ————— dx

(2+e*)(e*+1)
Pute* =t = e*dx = dt

~ ] = —1 d
v _f(2+t)(1+t) t

2”<1-1H) (2+t>]dt

=log(1+t)—log2+t)+c
1+e*

=log<2+ex>+c

(0)
We have,
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( r Let] = ﬂd Vi dx
f(l—t)dt, 0<>5 © / f(f) +1
. 0 Put\/_—t:>2—dx—dtz dx = 2+/xdt
X
2
()4 f(l—t)dt+f0dt, 1< o= Zt dt _ ft +1, T
5 tZ +1 t?2 + 1 t2 +1
2 x =2t—2tan"1(t?+ 1) +c
f(l—t)dt+f0dt+f(2—t)2dt, 2<o =2Vx—2tan"Y(x+ 1) +c
\o N 2 But ] = AVx + Btan™'(x + 1) + ¢
( X — —
<x——>, 0<x<1 > A=2B=-2
2 230 (b)
= ¢ (x) | 1 1<x<?2 Let1=fxex2dx
2’ -
1 (x=2)3 e en Putx? =t = 2xdx =dt =>xdx=%
2t T3 4sXxs 'I_lf tdt—et+ _ex2+
226 (a) iEg)etEyTeTTC
We know that f:+Tf(x) dx is independent of a, if [231 (a)
f(x) is a periodic function with period T Let f(0) = log (;:2 Z)
Since sin* x + cos* x is a periodic function with N 6 = log (2158
period 1/2 ow, f(=6 = log (z—sine)
f;m/z(sin‘* x + cos* x) dx is independent of a = —log (ﬂ) = —f£(0)
2+sin®
227 (a) : .
_ ~ f(B)is an odd function.
Let ] —f 12 cosxlog( )dx ..(0) /2 2—sin®
So, [™* log (3=2) d6 = 0
On replacing x by — x, we get —m/2 2+sin®
1/2 1+ x 232 (c)
I:f cos(—x) log( )dx Letl = [ dx
1/2 |(Va+99)° +1]va+99
cos x log dx ..(i0) — 1 —
f 1/2 ( ) Putvx +99=t = mdx 2dt
On adding Egs.(i) and (ii), we get 2dt
1/2 1—x =f > =2tan lt+c
ZI:.[ cosxlog( )dx te+1
-1/2 1+x =2tan " 'vVx+99 +¢
J‘l/z 1-x But 2tan™1vVx +99 + ¢ = f(x) + ¢ [given]
- cosxlog( )dx 1
-1/2 1+x o f(x) =2tan"1vx + 99
= 20=0 233 (d)
=>1=0 Forn<1land -1 < x <1, wehave
228 (c) =>1< ! < !
x*—1 V1—x2" \1—x2
a2t dx 1/2 1/2 ) 1/2 .
1
1-L :fl-dxsf—dxﬁf dx
:]:f—xzdx ) J V1 — x2n J Vi—x2
x2 +%+ 1 1/2
1 1 1 1/2
1—— = -< | ——=dx <[sin"1x],
- f xzz dx 2 0 1=
1
(x=3) -1 1_
. S-<I<-
Putx +-=t :>(1——)dx—dt 2 6
x 234 (b)
Izj a __ 1 ettty Let] = [—_‘osecx
t2—-12 2x1 gt +1 eti= cosz(1+logtan)2—c)
1 x2+4+1-x x
= Jog——o— =~ Put1l +logtan= =1t
2% 1+x € 2
229 (d)
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235

236

237

238

239

1 X L at
.SeC —.—ax =
tang 2°2

=

= cosecx dx = dt
dt

o I = =
fcos2 t

= tan (1 + log tan 2) +c

(a)
Here, I(m,n) = f01 t™(1 + t)"dt

tm+1}1
m+1 0

1
—f n(1+ )" 1.
0

fseczt dx =tant +c

= I(m,n) = {(1 + )™

m+1

dt

m+1

2Tl
n-1 sm+1
m+1 m+1f A +om .t dt
n n
~I(m,n) = mtl m+1l Im+1,n-1)
()
1_.[ dx
~ ) x(logx)(loglogx) ... (loglog ... x)
8 times
Put (loglog...x) =t
8 times
= ! dx =dt
~ (loglog ...x) ... (loglog x) (log x)x x=
7 times

I—f——logt+c— (logloglog...x) + ¢
9 times

(d)

Given, I = |

5
<)
2
> 1
<[ =
, 1+x

fs sinxdx
2 (1+x2)

sinx

lim (1+ 1 +...+ )
nl—won +1 n+2n

2n
_Z 1 1 1
- - T
r=0n+r nr=01+5
_f 1
)y 1+ x
=log3 —logl =log3
(©

dx = [log(1 + x)]3

240

241

242

We have,
X
d(x) = f(t +1Ddt = d'® =x+1

0

Clearly, ¢'(x) =x+ 1> 0forx € [2,3]
Therefore, ¢(x) is an increasing function on [2, 3]
So, its greatest and least values are ¢(3) and ¢(2)
respectively. Therefore, required difference is
given by

3 2
$(3) - 6(2) =fct+1)dt—f(t+1)dt=2

0 0 2
(b)

Putting x = tan 6, we have

xlogx
a+x52™

=]
0
/2
=>I=J
0

=1 = fon/zsine cos 6 logtan 6 do
/2

=>I=f sin(%—@)cos(%

0

tan  logtan @ sec? 6 d@
(1 + tan? 9)?

(D)

T
— 9) logtan (E — 9) do
== fon/z cos @ sinflogcotd dO ..(ii)

Adding (i) and (ii), we get
/2

2l = f sin 6 cos 8 (logtan 6 + logcotd) d6

0
/2

:>21=j sinfcosf.logl d8 =0=>1=0
0

(b)
Let
1 1
22x+1 _ 52x 1 2x+1 _ 52x 1
I =f f % TR dx
0 0
x 1
=>1= 2] =) dx —lf
- 2
0
N OO Y T2k
loge(2/5) 2|loge 5/2 ],
2/5—-1 111-2/5
=>1=2 ] —-= ]
log.(2/5)1 2llog,5/2
6 1 3
= I = —— —
5log.(2/5) 10log.(5/2)

3 2 1
o= _E{loge(Z/S) t3 loge(S/Z)}
(c)
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244

245

Letl = fom sin?™ x dx

Since sin?™ x is a periodic function with period
/2. Therefore,

r 2r(m/2)
ol = f sin?™ x dx = f sin?™ x dx
0 0

» sin?™(mr — x) = sin?" x
/2

sin? x dx = 2 f sin?™ x a

0

“‘:1

|
sin?® x dx | f
)

(@)
Aydy
Let] fO \/ﬁ

YN |
oz poT

1/2
= % [(22)3/2 — 23/2] — 22[{ 2D Y/2 = (V7]
= 20V [2‘/73—_1— (V2 - 1)]
= ; WA —2)
()
Given, [ /1 ~(F®)* dt=[Ff(®) dt,0<x <
1

Applying Leibnitz theorem, we get

/ 1-(F@) = ()

>1- (™))" = f2®)
> () =1-F®@
= f'(x) = /1= f2(x)
N Z_z = +/1—y2, where y = f(x)

dy

J1—y?
On integrating both sides, we get
sin"}(y) =+x+C
“ f0)=0>C=0
Ly =dZsinx
y =sinx = f(x) given f(x) = 0 for x € [0,1]
It is known thatsinx < x,Vx € R*

= = +dx

246

248

249

250

251

sin(5) <321 (5) <z and sin(3) <3
~sin{ - > f > > and sin{Z 3
5)<3
: — —
f 3 3
(b)
S |
fex(———2>dx
1 X x
2
e
X 1
J-Zexd J-Zexd
+ R —_ R
1 X2 ¥ 1 X2 ¥
02
=7—e
()
- sin~! x and cos™! x are defined for [—1, 1].

Forx >e,logx > 1
= sin"1(logx) + cos~!(log x) is not defined.
Hence, the given integral does not exist.
(©
We have,
/3

-

0

CcoS X
3+ 4sinx

1 .
=Zf3+451 d(3 +4sinx)
1
=1 =—[log(3+4smx)]n/
1 V3
:I—Zlog<3+47>—zlog3
_L (3423
18\ 3
/3
f cos x dx = k1 3423
h 3+4sinxx_ o8 3
0
UL (323 L (323
4 8\ T 3 )T s T3
>k=-
(@)
We have,

F(x) = f logtdt,(x > 0)

= F'(x) = 3x2(logx3) — 2x log x?
= F'(x) = 9x%logx — 4xlogx = (9x? — 4x) logx

(a)
sinx cosx
Let] = f\/l—sin4x
Putsin?x =t = 2sinxcosx dx = dt
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'I—f dt —lsin‘1t+c Here, -1 <x<1=>1-x>0
2V1—t2 2 1 21
~ =] (1-x0)dx =|x——=
= Esin_l(sin2 x)+c¢ -1 2],
1 1
252 (a) =1—-4-+1=2
We have, 256 (b) 22
I—f—1+x f13+(x1/3)3 secx dx
= 1/34% = 1/3
1+x L4x \/sin(2x+9)+sin6
:1=f(1—x1/3+x2/3)dx 3 secx dx
3 3 \/2 sin(x + 0) cos x
_ 2 43,2 5/3
X" +5x +C 1 sec3/2x dx
253 (b) ~ V2J Vsinxcos® + sin 8 cos x
We have, 1 sec? x dx
tan x cos O + sin
I=fx(1—x)"dx Puttanx =t = sec?xdx = dt
0 1 dt
1 - a o] = —
Vicos6 1 5in0
I=f(1—x)(1—(1—x))ndx ':ff(x)dx V2 tcos® +sin
2 +tcosB+sinb
0 - 0 = 1
a 7 V2 cos 0
=ff(a—x)dx = /2(tanx sec® + tan O secO) + ¢
) 0 : 257 ()
Given, [ f(x)dx = e* and [ g(x)dx = cosx
=>[1=|x"(1-x)dx T T
= f(x) = e”* and g(x) = —sinx
0
1 1 1 ff(x) cosxdx+fg(x) e*dx
=>I=fx"—x"+1dx=>l=—1— >
0 n+ n+ =jexcosxdx—Je"sinxdx
1
=(n+1)(n+2) =excosx+fsinxexdx—fexsinxdx
254 () =e*cosx+c
1 x dx
Letl = [, PN 258 (c) .
Putx = sin® = dx = cos 0 do Given, P = [ f(cos®x)dx ..(i)
ol j"/z sin- cos6 df and Q = [ f(cos?x)dx  ..(i)
o (sin®+ cosB)-cosO From Eq. (i)
m/2  sin® . 4. (1),
I = fO mde (1) T 5
o P=3| f(cos“x)dx = 3Q
Now, I = f”/z sin(3-6) de 0
’ 0 sin(§—6)+cos(§—e) ~P—=30=0
__ (m/2  cosB .
= I= J.0 sinB+cos @ a9 .(i1) 259 (b) h
On adding Egs.(i) and (ii), we get We have, \
5 — f”/z (sine + cos 6) " .
~J, \sin®+ cosH flx) = fsm\/fdt
" T " d
= 1d6 =— 1 (4 : 4) _ T (2 i 2
—fo 2 = f'(x) _dx(x )(Sm\/x ) dx(x )(smVx )
N 1=E = f'(x) = 4x3sinx? — 2 x sinx
4
261
255 (c) 61 ]
Since, [, {3 — =7
[ = f_11|1 — x|dx ince, [, {3 — f(x)}dx
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262

263

264

265

266

4
:>3[x]§—Jf(x)dx=7
2
4
dx=6-7=-1
:Lf(x) x

f_zlf(x) dx = f:f(x) dx — f;f(x) dx

=4—-(-1)=5
(b)
f (x + 1)? 3

fx2+1+2x
x(x?+1) *=

x(x? +1) X
_f x>+ 1 4 +2f X
) x(x2+ 1) * x(x?+1) X

_ dx+2f dx
) x x2+1
=log,x+ 2tan"1x + ¢

(o)
We have,

. m(. m 2w .
lim —{sin—+ sin— + -+ + sin
x>0 N n n

(n —nl)n}

(n-1)

1
. n . rn .
= lim — sin (—) =7 | sinx mwdx
n-ooon n
0

r=1
b4

= f sintdt = 2
0
(d)
ff®de =[] ¢% f(O)dt + ’%B + "; +a .()
Forx =1
fy fdt =<+2+a .(ii)
On differentiating Eq.(i) w.r.t. x, we get
f(x) = —x2f(x) + 2x'> + 2x°
15 5
NPT Gk k)

1+ x?
Now, from Eq. (ii)

2[(u>d S
o \ 1+x2 8 3

(a)

Letd(x) = [f(x) + f(—0)][g(x) — g(—x)],
then ¢(—x) = [f(—x) + f()][g(—x) — g(x)]
¢(—x) = —d(x)

= Itis an odd function.

f_ncl)(x)dx =0

IR
= T80

= [ 176+ (=01l - gl-0)ldx = 0

(b)

Let] = f:

x f(sinx)dx ...(I)

267

268

= fn(n —x)f[sin(m — x)]dx
0

== fon(n — x)f(sin x)dx ...(ii)

On adding Egs. (i) and (ii), we get
/2

f(sinx)dx

/2
f(sinx)dx

T
21 =f nf(sinx)dx = 2n
0 0

/2
=>Il=xn f(sinx)dx = A

0 0
A=
(a)
vx=[x]+{x}=n+f (say)
Where [x] =n,{x}=f(0<f<1)
Now, f;[tz]dt =2(x—-1)

n+f
= f [t]2dt = 2(n+ f — 1)
0

o n+f
:,Zif [t]zdt+fn []2dt = 2(n+ f — 1)

= Zr2+n2f=2(n+f—1)

=0

n—1)n2n-1
=>( )6( )—Z(n—1)=(2—n2)f
Forn=1,0-0=f =f=0
Then,x=n+f=14+0=1
Forn=21-2=—-2f = f=%
Then,x=2+l=E

27 2

Forn > 2, f < 0 impossible

5
Hence, x = 1,5

(a)
We have,
/6

-

-1/6

T+ 4x™

1 —sin (|x| + g)
/6

dx

1

:Izn_;f/él—sin(lx|+%)

/6
n

+ 4 dx

e 1 —sin(lxl +%)

=] =2 dx+4x%x0

1
1- sin(|x| + g)

dx

> =2 =

3

ox____\gi o‘*“‘ﬁji
o )

1
1+cos( +x)
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269

270

271

272

/6
21T T X
_ et 2(% *
:1—2 sec (3+2)dx
0
T X 7T/6
:I—Zn[tan( +§)]0
57 T ZﬂXSin(i—Z—g)
:I=2n(tan——tan ) = p=
12 3 COS—COoS—
12 3
_41rsin15°_4
~ cos75° T

(b)

T .
For xe (O, Z) cos? x > sin? x

/4 /4
:>f cos? x dx >f sin? x dx
0 0

=>L <

(<)

Since, 2e2% —3e*—2 >0

= e“<—% ore“ > 2

Bute® > 0,Va €ER = e®* > 2

~ a € (log 2, )

(b)

Given, —[a tan"x + b log (x 1)]

On integrating both sides, we get

x—1
atan™ x+blog< )

1
x4—1

Cx2+ 1] dx

= atan” x+bl

)

1
2

1[

4

,_1
2 4

: 2h = 12(1> 1

- @ -T2 4

(b)

LetI = fﬁ /—dx

Put x = a cos? 8 + 8 sin? 6,
sx—a=(f—a)sin?6,f —x

= (B —a)cos? 8
and dx = 2(B — a) sin 6 cos 6d6
s 1

=>a=——,

/2 _ 102
:f \/((g_g))s;zzzx2(ﬁ—a)sin9cost9
0

273

274 (

275

276

/2
= - a)f (1 —cos26)d6

/2

sin 260 T
—p-ole-=2 =6-of
0
(d)
x dx X
f =f dx
x2+4x+5 xZ+4x+4+1
x+2-—-2
(x+2)2+1x
2(x + 2)dx 5 dx
(x+2)2+1 f1+(x+2)2

1
Elog[(x +2)2+1]-2tan"'(x+2) +¢

1
= —log(x2 +4x+5)—2tan {(x +2) +¢

cos 2 cot™ ! ; ‘dx

fcos [cos™1(—x)]d

x2
= f(—x)dx = —7+c
(<)

Let] = foa ?dx

Put x = asin?6 = dx = 2asin fcos 8d8

m/2 |cos2 @
N —
fo sin? 0

/2
= Zaf cos?6 do
0

.2 asin @ cos 68d6

5 1 © ma
=2aX=X==—
2 2 2
(b)
We have,
/2
1= J sin? x cos? x (sinx + cosx)dx
—-1/2
=] =

3 2 _ (/2 2 3
fn/zsm x cos? x dx f_n/zsm x cos® x dx

(D)
Since sin? x cos? x is an odd function and

sin? x cos? x is an even function
/2

f sin3xcos?xdx =0
—-1/2
and,

/2 . /2 .
[™2 sin? x cos? x dx = 2 [7/*sin? x cos3 x dx
-1/2 0
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/2
ol = ZJ. sin? x cos3 x dx

0
1

== thz(l — t?)dt,where t = sinx
0

1
il
277 (c) 0

Let f(x) = log (fc_z)
f(=x) =log(= : 1) = o ; D
=—f(x)

= f(x)is an odd function
1 x—1
. .]-_1 log (m) dx =0
278 (c)

Given, f;ﬂf(x)dx = n?

On puttingn = —-2,-1,0,1,2,3. we get
-1 0
fG)dx = 4, J fx)dx =1,

J:f(x)dx =0, flzf(x)dx =1,

3 4
j f(x)dx = 4, j f(x)dx =9,
2 3

4

f f(xX)dx=4+1+0+1+4+9=19
-2

279 (c)

The function f(x) = x|x| is an odd function
1

fx|x|dx =0

-1

280 (c)
Using C; = C; — C; — (3, we get
sinx sin2x sin3x
fx)=| 0 3 4sinx
0 sin x 1
= 3sinx — 4sin® x = sin3x
/2 /2
) cos 3x1™/?
f f(x)dx=f sm3xdx=[— 3 ] =
0 0 0
281 (d)
We have,

X

B
= L d
) =) -x)

1

3

B
1
=] = f > > dx
B-a a+p
N CORIEEED
_ a+f B
=1 = Isin‘1 ﬁ;az ] =sin"11 —sin71(-1)
2 a
=T
283 (b)
i1
Let] = [S2% gy
Putsin"lx =t
! d dt
> ———dx =
V1 —x?
£2
~I=|tdt=—+c
[ eae=3
_ (sin™'x)?
B 2
284 (c)
_ /2 dx
Let I = f_n/ZZCOSZ;—C
77'-/2 2 X X 77.'/2
=f sec —dx=[2tan—] =2
285 (c)
k
h=| Q-0 -l
1-k
o =1, » 2.1
= = =5 —=—
1 2 L, 2
286 (a)
Putting x = atand and dx = a sec? 8 df, we get
f 1 4 _f asec? 6 0
(a2 + x2)3/2 ¥ ) Bsecio
1 1
:I:—zfcose d@z—zsin9+C
a a
= ! ad +C
T
287 (¢)
cosx—sinx
Let] = f1+25inxcosx
Putcosx +sinx =t
= (cosx —sinx)dx = dt
. 1
o 1= t—zdt
1
=——-+c
t
_ 1
"~ sinx +cosx
288 (b)

We have,
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289

290

291

/2

I =f | sinx — cosx |dx
0

/4

=] = f —(sinx — cos x) dx
0

/2
+ f (sinx — cosx) dx
/4
= [ = [cos x + sin x]g/4 + [—cos x — sin x]%i
2 2 2
== (5—1)+(—1+5) =2(ﬁ—1)
=2(vV2-1)
(d)

Let] = f:/4(cos x —sinx)dx + f;}i}“(sinx —
cosx)dx+2mr4(cosx—sinx) dx

51/4

/4
0 /4

+ [—cos x — sin x]

+ [cos x — sin x]’zz/f
1 1 1 1

_ [%Jr%—l] [—ﬁ‘ﬁ_(ﬁ+ﬁ)]

= [sinx + cos x]

11
+[ﬁ+ﬁ-1]
2 4 2
= ﬁ‘lH‘ﬁHﬁ‘l]
=(V2-1)+2vV2+(V2-1)=4V2-2

(b)

We have,
4 2

I=feﬁdx = 2ft etdt, where x = t2
1 1

=1 =2[tet —ef]? = 2¢?

(o)

We have,
/2

In=j cos™x cosn x dx
0
/2

cdpy — I, = f (cos™ ! x cos(n + 1)x
0

— cos™x cosnx)dx
/2
>y — I, = j cos™ x {cos(n + 1) x cos x
0
— cosnx}dx

/2
>y — I, = f cos™ x {cos(n + 1) x cos x

0
—cos{(n+ 1)x — x}}dx

292

293

294

/2

=2y — I, = f cos" x {—sin(n + 1) x sinx} dx

0
/2

>l — I, = f sin(n + 1) x cos™ x (—sinx) dx

0
I 11

T
COSn+1 2

n+1 o

x
>y — I, = [sin(n +1)x

/2

- f cos(n + 1) x cos™ ! x dx
0

= Inyr —In = =yt

w2l = Iy

(d) ]

Let | = | Gairn

. 2x% +3 1 1

[' (xz—l)(x2+4)_x2—1+x2+4]
1 x—1

:>I=§log(x )

ButI=alog(

_ dx dx
=lamt e

x—-1
x+1

Let] = J-TL'/Z cos x—sinx

0 1+cosxsinx

x ...(i)

On putting x = (g - x) in Eq.(i), we get

[ JN/Z cos (g - x) — sin (g - x)
o 1 +cos(§—x)sin(§—x)

=1y = (o) & =D

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

dx

/2
21=f 0dx=0=1=0
0

()

Let1=f0”/2

I = foﬂ/Z log sin (%— x) dx

= fon/z logcosx dx ..(ii)
On adding Eqgs.(i) and (ii), we get

logsinx dx ... (i)

/2
21 = f (logsinx + log cos x)dx
0

/2 /2
=f logsin2x+dx—log2f dx
0 0

Put2x =t = dng
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Tlogsint
o 21 =] & dt —logZ[x]g/2
0 2
1 /2 i
=§><2L logsintdt—zlogz

/2 T

f log sin xdx — —log 2
0 2

=1 —Zlog2

= [ =—Llog?2

(c)

Given, [ e*(f(x) — f'(x))dx = ¢(x)
= e*(f(x) = f'(x) = ¢'(x)

Letl = [ e*f(x)dx

= f(x)e* —ff’(x)exdx

= feer = | [ exreadx = [ of (s ]

=2l = f(x)e* + d(x)
1

295

1 =1 + 600)]
296 (b)
2 /() = f(x)

~ ¢p(x)is a periodic function with period T.
Because f(x) has the period T
(d)
Letl = [22°.22". 2% dx
Put22” =t = 22° 22" 2%(log2)3dx = dt
ST R -
(log2)?® (log2)* (log2)3
(d)
2dx

Let! = [ 7=
Put 2x = sin® = 2dx = cos 0d0

cos 0d0O
I = f

1 —sin%0
cos 0
=f d6=f1d6
cos O
>]/=0+c

~1=sin"1(2x) + ¢
299 (d)
d (cos0)

V1 —cos?9

297

298

= sin"!(cos0) + ¢

300 (a)
_ rlx*(1-x)*
Let I = [ = dx
Tx*—1DA —-0)*+ (1 —x)*
= f 5 dx
0 (1+x2)

T(1 4 x% —2x)?

1
_ 2 _ — )4
—fo (x* =11 —-x) +J;) a+x3)

1
:f {(x2 - DA -x)*+ 1 +x?) —4x
0

P
1+

1
=f <(x2—1)(1—x)4+(1+x2)—4x+4
0

4 d
1+ x2 x

1
=f (x6—4x5+5x4—4x2+4— 2)dx
0 1+x
NEd 4x6+5x5 4x3+4 P !
=7 5 3 x an x0
S S 4(” 0)
7 6 5 3 4
_22
_7—7'[
301 (a)
We have,

f(x>=f|x—2|dx=»f'(x)= - 2|
0

Clearly, f'(x) is everywhere continuous and
differentiable except at x = 2

302 (b)
If f(t) is an odd function, then foxf(t)dt is an

even function
303 (c)
sec x cosec x

j x
2 cotx — sec x cosec x

1
_ cosxsinx
- 2CoSx 1

1
=§log|sec2x+tan2x| +c

dx

sinx sinx cosx

dx
2cos?x—1

dx
= fsec 2x dx
CoS 2x

304 (d)
T Osin6 .
Let! = [, — 546 ..(D)
L 7T(n—@)sinede N
), 1+4cos20 - (1)
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On adding Egs. (i) and (ii), we get Because in x€(0,1),x > sinx

T msin® 1 2 . 2
21 = ——— db — 21,3/2 I
f01+c0529 I<f\/§dx [x3/2] =>1<3
Putcos® =t = —sin0d6 = dt For xe(0,1), cosx<_
-1 1 1 1 vz
"'2’=‘”f1 1+tzdf=2”f0 TTad And ] = f”“xd <[lxidx=25)<2
= 2nftan~tt]§ = 271.% 308 (C)
2 f |x|dx+f [x — 2|dx
> [ =—
305 (d) —2[xdx+f (2—x)dx+f (x — 2)dx
1.2 0
0 = [ e e
0Ocos 28cos — 1 dd —exgt x—71+ 2 xz

(e = (— sin 9) [sin‘1 +/sin? 9] 309 (a)
Putting x™ + 1 = t and n x™ 1dx = dt, we get

(i cos 9) [cos‘1 \/M] [ J 1

a8 e r D
(25in 0 cos 0)8 — (25sin B cos 0)8 = 0 zlf L .
tt—1)
~ f(0) = constant = a [say] 1 f( 1 1) it
- B t—1 ¢t
“fl=)=a _l (t—l) _l x"
(4) =>I—nlog 5 +C—nlog e +C
1/2 310 (d)
= f (sin™* \/$ + cos™* \/E)dd) =a We have,
0 1/2 /2
1
T T — . - _ . —
N —[d)]é/z —a > tog I f |sinm x| dx nf |sint| dt, where t = mx
2 4 0
/2
1 1
306 (c) :1=_f sintdt =~
Letl = [[/? -2 = m m
1+tan3x 0
07/ 2cos 3xsin 3x+cos 3xdx ...(1) 312 (c)
We know that,
/2 cos3 (E — x) b b b
=] = f 2 dx 2 2
o sin? (T—x) + co (T ) [ rwgedr < || . |[ g2eax
a a a
[ = J-TL'/Z sin® x dx (ii) .
~Jo Sindxtcosdx Nt Putting f(x) = 1 and g(x) =1+ x3, we get
On adding Egs.(i) and (ii), we get 1
/2 sin3 x + cos® x Ji+x3d 1+x3dx— 1+_:§
21 = — 3 dx 2
o Sin3x + cos3x 0
/2 T
o 313 (b)
=] =— We have,
30 ( ) 4 1 bc
7 (c X
Si [ = 1smxd I=sz(z)dx
ince, I = [ & dx < f 2
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314

315

317

318

Putting% =t and dx = c dt, we get

1 b b b
I=Eff(t)cdt=ff(t)dt=ff(x)dx

(© 2 2
[ i) o= [ S

_f x( 1 2x )d
=€ 1+x2 (14 x2)2 x
o 1 N 2xe* p 2xe* 4
BT O E) Pl BCIR thes
ex
Ty €
(@
We have,
d esinx esinxd v
- = = =
S(w) == [—ar = Fw
4 4 o,
3 . 3 eSll’lX'
f—esmx dxzf 5. 3x?dx
X x
1

1

64 . 4
f esmx
%3

= d(x3®)
1
=F(64) —F(1)
Hence, k = 64
(@)
We have,

_ (log(x+1) —logx
= f x(x +1)
_ [ log(1+1/x)
a0

s 1+ 3)eos 2

_ log(1+ 1/x)
B (x% +x)

I = 11 (1 1) C
= ——2{og +x}+
1
=>1= —E[log(x+ 1) —logx]* +C
1
=>I=-3 [{log(x + 1)}* + (logx)* — 2log(x + 1)

‘logx] + C
1 1
=] = —E{log(x + 1D} - > (logx)? + log(x + 1)

“logx + C
()
It is a question of greatest integer function. We
have, subdivide the interval mto 2m as under
keeping in view that we have to evaluate [2 sin x]

319

320

321

. 1
We know that, sin g =7

sin ( + T[) sin m !
TC — ) = _—=——
6 6 2

11m _ (2 n) _ T 1
sm6 =sin(2m c) = sm6— >

om 3m 1
sin 6 = sin 6 =
Hence, we divide the interval

71 7T 11T 11T
5 ) %% )T

T to 2m as (T[,

o 1 1 1
sinx =(0,-3). (-1.-3)-(0.—3)
2sinx = (0,—-1),(—2,—-1),(0,—-1)
[2sinx] = -1
al=L+1+1;

=f—1dx+f—2dxf—1dx

Between proper limits
. m ) (41'[) L 101 5m
6 6/ 6 6 3

()
Ydl. _( 2x
fo E[sm <1 n x2>] dx
= [sin_1 (1 ixxz)]o = sin™1(1) —sin~1(0) = g
()

Let F(x) = e*
Also, f(x) + g(x) = x? = glx) =x?—e*
Now, folf(x)g(x)dx = fole"(x2 —eX)dx

1 1
f x2e? dx—f e®*dx
0 0

= [x%e* — f 2xe*dx 1§ —

1

11}

1
= [x2e* — 2xe* + 2e*]§ — E(e2 -1

1 1
=[(1—2+2)e1—(0—0+2)eo]—Eez+E

3 e? 3
—¢T2 T2
(b)

We have,
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322

323

324

325

s

I = f log(1 + cos x) dx
0

s
X
— 27
=>I—flog(2cos 2)dx
0
s
:1=f(10g2+210gcosf)dx
2
0

T
X
=1 =nlog2+2flogcos§dx
0

/2

=] =mnlog2+2Xx 2.[ log cost dt, where t
0

x
= > and dx = 2dt

I
=>[=mlog2+4Xx —ElogZ = —mlog2
()

Putting tan™! x = t, we have

a1+ x+x?
I=fetan X ————)dx
1+ x2

=] =fet(tant+sec2t)dt= ettant +C

-1
=xe X4 (C

()

Given,
m—a

I = f x f(sinx) dx
a

and I, = f:_a f(sinx) dx
Now, I; = f:_axf(sinx) dx

= fn_a(n —x)f[sin(m — x)] dx
= fn—a(n —x)f (sinx) dx
= jn_an f(sinx)dx — I;

2
:>211=T[12 =>12:EI:1

(b)

1
fcos‘1 (;) dx = f sec lx-1dx
d
= sec‘le dx — f [—sec‘ledx] dx
dx

1 1
=xseclx— | ——
xVx2—1

x dx

1
=xsec‘1x—f dx

Vx2 -1
=xsec lx—cosh™lx+c¢
(d)

1 dx
Let I =J, s

Putx =sin® = dx = cos9 db
| = fn/z cos B do (1)

0 sin0+cos 0
/2 cos (% — 6) do
= 1= f T T
0 sin(5—6)+cos(g—6)
__ (m/2  sin® .
- fO cos 0+sind '"(ll)
On adding Egs.(i) and (ii), we get

/2 T
ZI:f 1do =1=-
0 4

326 (b)

n VT
=>I=Z f[xz]dx

r=1m

n Vr
:1=Z f(r—l)dx

rlm

:>I=Z(r—1)(\/7—\/r—1)

=>1=E:/5—\/T)+2(x/§—\/§)+3(\/1—x/§)

++m-1DHEn-Vn-1)
=1 =n/n— (V1+V2+ - ++n)

=nVa- ) VF

327 (d)
Let] = fxi(logex e)dx = |

1

Put log.x =t :%dx =dt

dt
s = =1 1
j(1+t) og.(1+t)+c

= log.(1 +log. x) + ¢
328 (a)

/2
L-1,= f (cos 8 — sin 20)f(sin 8 + cos? 0)d6
0

Putsin + cos?0 =t
= (cos 0 —sin20)d6 = dt
Then, I, — I, = [, f(t)dt = 0
~ =1

329 (b)
(1 = 777, Jeos x = cos® x dx

x(1+loge x)
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330

331

332

333

/2

= Vcosx sinx dx
—-m/2
/2

\Vcos x sinx dx
4

3
1 4 3
I = fo |x — 1|dx +f1 |x — 1|dx +f0 [x —

3dv+34v—3ax

=2
0

4
=3 [cos3/? x]g/2 =

= fl—(x —1dx
0
+ f4(x —1dx + fg—(x —3)dx
1 0

4
+f3 (x —3)dx

=10

(@)

Let I = fn/;:sin“‘x dx = fn4/4cosec x dx
=[" n/4(1 + cot? x) cosec? x dx

Put cotx =t

= —cosec’x dx = dt

1 1
Iz—f (1+t2)dt=—2f (1+t?)dt
-1 0

2 t+t3 = 2[1+1]— 8
3], 3/ 3
(d)
We have,
(Jy e* ax)” _
lim —————
x—)oof er dx

(e* ~ 2
X—00 f;c erZ dx

2(e*-1)e*
X ox2
e
21 e*—1
= m
x_merxZ—x

= limy_,q [Using L'Hospital’s rule]

[Using L’Hospital’s rule]

~%(4x-1)
1
=2 }l—m e2X?=2X (4 — 1)
(@)
Given, fl t? f(t)dt =1 —sinx
Now, —fsmx t? f(t)dt = % (1 —sinx)

= [12f(1)]. (0) — (sin®x). f(sinx).cos x =
—Cosx

[by Leibnitz formula]
= Putsinx = 1/V3

F() =03 =3
(b)

334

335

336

337

We have,
fla—x)+fla+x)=0
= fRa—-x)+f(x)=0
x —aj

=>f(2a—X)——f(x)

[On replacing x by

f f()dx = f (FGO + f(2a — 1)} dx

f f(x)dx = f (FG) - FOO}dx = 0
0 0
@)

J

dx
sin(x — a) sin(x — b)

B J sin{(x — b) — (x —a)} p

~ sin(a—b) ) sin(x — a) sin(x — b) *
1

- sin(a — b)

f sin(x — b) cos(x — a) — cos(x — b) sin(x — a) p
sin(x — a) sin(x — b) X

= sin(al——b) U cot(x — a)dx — f cot(x — b)dx]

= sin@—0) [logsin(x — a) —logsin(x — b)] + ¢
_ 1 sin(x — a) 4
“sin(a—b) Elsin(x—b)l T °

(b)

Putting 2 + x = t?, we get

I—f\/:dx—zf\/——tzdt

7 —t2 + 7sin” 1—+C

V7
Vvx + 2
=>1=vVx+2V5—x+7sin7?! +C
(a)
We have,

B 2x%+3 J
_j(xz “DEZ+H

—f ! d+j L
_xz—lx x2+4x

_1l x—1y 1 . x
:>1—§og( >+—tan (—)+C

x+1 2 2
f= -1 (x+1)+1t 1y 4
=]=—= -
20g —1 Zan X
~a=-1/2andb=1/2
()

G-D

Jex x?
(1 1
= e (5-) @

Page| 115



338 (d)
We have,

3a
I = f cosec (x — a)cosec (x — 2a)dx
0

3a
| 1 j sina
= =
sina ) sin(x — a)sin(x — 2a)
0
1 [ sinf(x —a) ~ (x — 20))
sin{(x —a) — (x — 2«
sina ) sin(x — a)sin(x — 2a)
0
" 3a
sinaf cot(x — 2a) — cot(x — a) dx
0
1 7. sin(x —2a)71*
=] =— log—
sinal ” sin(x —a)
; 1 _1 sina 1 sinZa]
= = —
sina_ogsinZa 8 sina
| 1 1 ( sina >]
= =
sinoc_Og 2sina cos «

2 1
log ( sec a)
 sina

1
= [ = 2 cosec alog (—

2
339 (a)
f33x+1d _3}3 2,
cx2+9 T2) x2zy9 &

31
d
+j0x2+9 x

Ssec a)

= ; [log(x% +9)]3 + % [tam‘1 g]z
= ; [log 18 —log9] + % [tan™1(1) — tan~1(0)]
= ; [log 2] + 12
=log(2V2) + E
340 (a)
Let [ = | ﬁ

:f dx :fd—x
J—x%2+3x—2) i—(x—%)z
L(E=3)

1

= sin

341 (d)
Letg,(x) = 14+ x? + x*+... +x2" =

x2n+2_q

x2-1

+c=sin"1'(2x—-3) +c

2x(nx?™2 — (n + Dx?" + 1)

hn(x) = g%(x) = (xz _ 1)2
Now, f(x) = lim,_, hyp(x) = (xZ—x1)2
AsO0<x<1

2
Thus, [ f(x)dx = | (x2—x1)2 dx
1 1

x2—1 1-—x2
342 ()

f dx
sinx — cosx +\/§

_f dx
- . V2 V2
smxﬁ— cosxﬁ+\/§

dx

\/f(sinxsin% — cosxcos% +1)

1
=ﬁfl—cos(x+£)

‘/_f].—COSZ g)

1 f 2 X+T[)d
=——| cosec* (=+—= )dx
242 8

1 _COt(z 8) _1 x @
= _Z\E T-FC—\—ECOt(E-F—)-l‘C

343 (a)
Letl =

0 1+sinx

/2 cosx

= [log(1 + sin x)]g/
=log2 —log1l =log2
344 (b)

12sin712

2 dx

X X .
Put sin 15=t:>5=smt

Letl = |

= x = 2sinl
= dx =2costdt

I_j% 2t
~ J, 2sint

.2costdt

(%2t
~ J, tant

% 2x
=f dx

o tanx

345 (a)
1 b

Given, f (logx —(logx)z)dx—a+@

Putlogx =z=>x =e? = dx = e?dz
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- dx — 9 og 2
log x log x 2)
2 g ( g ) ( 349 ( )

_ 1 l_i)ezdz Ltl—fls dx
logz \Z 77 T s ot
1 1 1 Putx =tan’0 = 06 = tan"'Vx
=j e? <E+d<g)>dz dx = 2tan0sec? 0 de
logzl ) ) o= ftan_l‘/l_s 2 tan O sec? B "
= [ez —] =e—1— T Jan-iys (tan28 —3)Vtan20 + 1
: _Z mg; b= zog fta“‘lm 2 tan 0 sec? 0
caseandh =" tan-1yg (s€c?0—1—3)secH
347 (c) A
LetI—f x dx ftn VIS 2tan0sec?0
x+V1-x -1 sec? 4) sec
0 [x+V1i-xZ]V1i- tan-1yg (s€c?6 —4)secO
Putx = sn;ze = dx = cos 0d0 ftan V15 9 tan B sec O 2tanOsecd
- .
| :f | sin 6 cos 0d6 ran-18 (sec2 0 — 4)
o (sin®+ cosB).cosB 1 (sec—2)an VIS 1
e e NCE ) S
=] = f ————d6 ...(0) 2 T (secO0+2), 15 x2 — a2
o Sin®+cos6 ~ 11 (x_a)]
/2 sin(E—G) ~2a ®\x+a
>1= j - de 1 [l <sectan‘1\/1_5 - 2>
(. T - lo
0 sin (2 9) + cos ( 9) 2|8 sectan~1/15 + 2
__ (m/2  cos@ -1 _
=1= fO sin9+cosed6 -(1) —lo (SeCtan V8 2)]
On adding Egs. (i) and (ii), we get ) sectan™ V8 + 2
/2 1sin® + cos O _1 log [ 253¢¢ 4-2
21 = (—) do 2 secsec™14 + 2
0 sin® + cos 6 1
/2 1o secsec -3 — 2
:f 1d9:z :>1:E &\secsec-13 + 2
0 2 4 iz 1 1.5
348 (d) ) _2[0g6_0g5_2 0g3]
Let = [ cot™ (1 —x +x*)dx 350 (c)
1 We have,
_ -1
__[0 tan <x2—x+1)dx :>I:f{1+2tanx(tanx+secx)}1/2dx
1 x—(x—1)
= f tan~? <m> dx =1 = f{l + tan? x + tan? x + 2 tan x sec x}/? dx

1 1
=] = |(sec?x +tan?x + 2 tanx secx)/2dx
:f tan‘lxdx—f tan~1(x — 1)dx f( )
0 0

=] = f(tanx + secx)dx

1 1
-1 _ “1(1 _
fo tan™" x dx fo tan™" (1 —x — Ddx = I = logsecx + log(secx +tanx) + C

1 = | =logsecx (secx +tanx) + C
= Zf tan~! x dx 351 (a)
0 1 We have,
X o) oo
=2[xtan‘1x—f1+x2dx] ; 1 e and | x? p
0 1_f1+x4' xan 2_f1+x4x
0 0

1 1
=2 [x tan lx — Elog(l + xz)]
0

1 1
=2 [(1 tan"11— Elog 2) — (O — Elog 1)]

. 1.
Putting x = 7in I, we get
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352

353

354

355

0
I f tt L f t* dt = I, = =
= X —— fd = = —
! 1447 ¢2 t+t* 27
[ee) 0
=1
(o)
sinx
Let] = f3+4c052x
Putcosx =t = —sinxdx = dt
_f —dt _—1f dt
T 3+4t2 4 2
o)
2
. 1 4t
= ——4 7 tan @+c
2 2
1 . _12t+
=———tan '—=+c¢
2v/3 V3
; 1 ) 1(2cosx>
=] =——tan c
2V3 V3
(c)

Let f(x) = e%°5"* cos3(2n + 1)x

Then, f (1 — x) = e<°S" ™). cos3[(2n + 1)1 —
2n+1x]

= —e05°% cos3(2n + 1)x

= f(m—x) = —f(x)

~ f(x) is an odd function.

Hence, fonecoszx .cos3(2n+ Dxdx =0
(b)

Given, %{f(x)} = 1+1x2

On integrating both sides, we get

f(x) =tan"1x

" fG) = o (tan” )
_ 1 2
ST G
3x2
14 x6
(d)

()
=>]= f [cot(m — x)]dx
0

Let] = fon[cotx]dx

A

f [—cotx]dx .. (ii)
0

On adding Egs. (i) and (ii),

2] = d - d
fo[cotx] x+]0[ cotx|dx
=f (=1)dx

0

[« [x] + [-x] = —ifx € zand[x] + [-x] =

356

()
Letl = [° (Ix + 1] + |x + 2| + |x — 1] )dx
Again, let f(x) =[x + 1| + |x + 2] + |x — 1]

(—(x+1)—(x+2)—(x—1), -3<x<-2
—(x+D+x+2-(x-1), —-2<x=<-1
= 1+x+x+2—-(x—-1) —-1<x<0
1+x+x+2-(x—-1) 0<x<1
1+x+x+24+x—-1 1<x<2
—3x -2, —3<x<-2
—x + 2, —2<x< -1
x + 4, -1<x<1
3x+2, 1<x<?2

ol = f:(—3 —2)dx + f_l(—x + 2)dx

-2
1 2
+f (x+4)dx + f (3x + 2)dx
-1 1

3 zl_2+l x2+zl_1
=|-——-2x -——+2x
|2 -3 2 -2

2 1 3x2 2
—+ 4x + T + 2x
-1 1

[2ia ( 4)][6+4 (3+z)]
2 2 2

_11+7+8+13

2 2 2

_31+8_47

2 T2

Alternate

Let] = f_23{|x + 1]+ |x + 2| + |x — 1|}dx

-1
f |x + 1]|dx
-3
2 -2
+f |x+1|dx+j |x + 2|dx
-1 -3

2 1
+f |x+2|dx+f |x — 1]dx
-2 -3

2
+f |x — 1|dx
1
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-1
= —f (x+ 1)dx
-3

2
+ f_ (Gt D

-2
—f (x + 2)dx
-3
2
+] (x + 2)dx
2 1 2
—f (x—1)dx+f(x—1)dx
-3 1
_ (2, _1+ 2 2 L K
-\ 2 2
-3 -1 -3
<x2 ? x? ! x? ?
+—+2x> —<——x> —<——x>
2 -2 2 -3 2 1
47
)
3,3 2 — (3(+3 2
Jo 123 +x? + 3x|dx = [ (x®+ x* + 3x)dx
xt %3 3x?)
=[Z+?+TO
81 27 27 171

4+3+2 4

358 (b)

cos x
- 5 dx
sin x cos? x

sec?x dx = log|tanx| + ¢

f dx
sinx cos x

_f 1
B tan x

359 (b)

Let] = fozm{|sinx| —%l sinxl}dx

2nm
—| sin x|dx
| 3lsina

1 2 41
=—U |sinx|dx+j | sinx| dx+...
21Jo 2

s
2nm
+] | sin x}dx |
2(n-1)m
2w .
Now, I; = [, | sinx|dx

T 2T
j sinx dx —J sinx dx
0 i

= [— cos x]¥ + [cos x |2™ = 4

1
I=§[4+4+4+...+ntimes]

1
> (4n) = 2n

360

361

362

2nm
I = = | si d
fo 2|smx| X

Since |sin x| is periodic with period .

™| sinx|dx
~l=2n| ——
0 2

T
I=nf sinx dx
0

=[—cosx |§
=>]=2n
Alternate

2nm
I = —=|sinx|d
JO 2|smx| X

Since, |sin x|is periodic with period 7.

™| sin x|
~ I+ 2n dx
0 2

T[
=nf sinx dx = n[—cosx |g
0

= [=2n

(d)
2

Given, fab x3dx =0and f:xz dx =3

If wetake a = —1 and b = 1, then it will
satisfy the given integration.
(b)
Let
/2
I = f cosec (x —m/3) cosec (x — /6)dx

0
/2

B sin[(x —m/6) — (x —m/3)]
=1=2 f sin(x — /6) sin(x — /3) dx
/2
=>]=2 f [cot(x — m/3) — cot(x —/6)] dx
0

:log sin (x - %) — log sin (x - %)]

| sin(x — 1t/3) /2
==z _log <sin(x - n/6)>]0
e (55) (7))
5\V32) T P12

= | = 2[-logV3 —log V3] = —4log3
= —2log3

/2
>]1=2
0

=>1=2

(9
Primitive function means indefinite integral.
-~ Primitive function of f(x)

= R ()
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363

364

365

366

a2
= ——de = 2tdt
X

:x—3dx = —ﬁtdt

1
Then, I = —— [ t2dt

1
=—ﬁt3+c
1 /a2 3/2
=—ﬁ<x—2—1> +cC
(az_x2)3/2
T T T 3 TS
(o)
We have,
_( xforx<1
(x)_{x—lfoerI'
3 forx <1
= x2 ={x’
*f&) x3 —x?forx>1
2 1 2 ;
:fxzf(x)dx=fx3dx+fx3—x2dx=§
0 0 1
(d)

f X>+x—-6 J _fx+3d
x-2Dx-—1F ") x—1™

=f1dx+f(xf1)

=x+4log(x—1)+¢c
(b)
We have,

x3 1 x?
I=fmdx=§fm-2xdx
1 1+x*»-1
=2) A
=1 = %J{(l +x2)23 — (1+x2)7/3}d(1 + x?)

dx

Ny d(1 + x2)
13 3
12 2y5/3 _ 2 2v2/3
Ny 2{5(1+x) (1 +x) }+c
1 3 2
_ = 2y2/3 2 2y_ 2
51 =5(1+x%) {5(1+x) 3}+c
1
=>I=%(1+x2)2/3(6x2—9)+C

3
= %(1 +x2)23(2x* =3)+C

(b)
We have,

367

368

369

/4

b sin x
{alsinxl +—+t c} dx =0
1+ cosx
-1/4
/4 /4
sinx
=aq f |sinx|dx + b f —_
1+ cosx
—-1/4 -1/4
/4
+c f dx =0
-m/4
/4 /4

=>2af |sinx|dx+b><0+2cf dx =0
0 0

/4

T
:Zaf sinx dx+Zc><Z=O
0

:—Za(cosz—cosO)+E—0
4 2
1 c mc
= -2 (——1) —=0=>a(2—-+V2 —=0
a\/z + a( \/_)+2
(o)

Let] = f:{lx — 2| + |x — 3|}dx

3
=J ((x—2) + (3 - x)}dx
2
+f {(x—2)+ (x —3)}dx
3

3 4
= f dx + f (2x — 5)dx
2 3

= [xI3 + [x* — 5x]3
=3-2+[16—20— (9 —15)]
=1+2=3

(a)

g(x) = f;‘ cos*tdt (given)
glx+m) = f

0

T+X
cos*tdt

TT T+X
=f cos4tdt+f costtdt=1+1,
0 T
= I, = g(m)
T+X
I, = f cos*t dt
s
Putt=n+y =>dt=dy
X X
I, = f cos*(y + m)dy =j [cos(m + y)]*dy
X 0 X 0
= f (—cosy)tdy = f cost*y dy = g(x)
0 0

woglx +m) = glx) +g(m)
(b)
We have,

=1 =fcos3x elog(sinx) gy — f cos3 x sinx dx
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370

371

372

373

374

375

cos*x
4

:I=—fcos3xd(cosx)=— +C

(a)
Putx+1=1t% = dx =2tdt
Atx=8,t=3andx =15,t =4

f 2t dt
(t2 —1-3)t

o Zdt [l —21*
NG 8 +2l,
5

[log— — log 5] = EIOgE

(@

. . 1-cosx
Using sin? x =

1+cos2x
——~and cos?x = —=

2 )
We get
(1 — cos 2x)?

I‘f sin™ x d _j
~ ) sin*x +costx T 2(1 + cos? 2x) X

2 cos 2x

I 1.[1
>/==|1-
2

=] 1{ 1l

=—4x— 0
2 N
(0)

We have,

2 —sin? 2x x
V2 + sin 2x
V2 — sin 2x

J+c

f(x):40_1 x

U—tdt+ftdt,

-1 0
= f(x) =12

(b)

Since V1 + x2 > x? for all x € [1,2]. Therefore,

1 1
W<;forallx € [1,2]

‘ 1 1
:!mdx<f;dx=>ll<lz
(@)
Let f(x) = (1 — x?) sinx cos? x
f(=x) = [1 = (=x)?][sin(—x)] cos?(—x)
= —(1—x?)sinxcos?x = —f(x)
= f(x) is an odd function.

f (1 —x?)sinxcos?xdx =0
—TT

(c)
We have,

/2
I, :f x"sinx dx
0

[ I
/2

= I, = [-x™ cos x]’OT/2 + nf x™ 1 cosx dx

o

= 1=n(3) —ni- Dy

Putting n = 4, we get
71' 3
I+ 121, = 4 (E)

376 (b)
We have,
2 1 2
fx[x]dxzfode+jxdx=%
0 0 1

377 (b)

0 dx 0 dx
f_1x2+2x+2=J_1(x+1)2+1
= [tan™(x + 1)]%,4
=[tan"11 —tan"1 0]
378 (d)
Letl = fjr//t

_‘lT O_‘IT
T4 T4

x3 sin* x dx

Since, x3 sin* x is an odd function

~1=0
379 (c)
k
I, = f xf{x(1—x)}dx
1-k
k
=] a-0f10-20 -0 - Dldxputx
1_
=1-x)
k
= (1-x)f{x(1—x)}dx
1-k
K k
= f{ix(1—x)}dx — f xf{x(1—x)}dx
1-k 1-k
=1L -1
22l =1,
L 1
L, 2
380 (a)
We have,
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/4

In=f tan™ x dx

0
/4

alpyq g = f (tan™! x + tan* "1 x) dx

/4

Sy + 11 = f (tan™ ! x sec? x) dx

/4

tan™ x 1
:In+1+1n—1=[ n ]0 =E
> nlpp1+ o) =1
= Tllinolo(ln+1 +Iho1) =1
381 (c)
€1
j ;dx = [logx]$ =loge —log1l =1
1
382 (b)
We have,
199 4 299 4 oo 4 99 n 799
lim 7100 - %2202 7100
r=1
1 99
. T
=Jim=> (%)
r=1
! 5100 1 1 1
f 9 iy = — _0=—
100 ~ 100 100
0
383 (a)
We have,
coS 2x
I=f dx=f2cosx—secxdx
cos x

= [ = 2sinx — log(secx +tanx) + C

= [ = 2sinx + log(secx —tanx) + C
384 (c)

We have,

I = ff'(ax +b) {f(ax + B)}" dx

1
_ af{f(ax + b)Y d{f (ax + b))
1 y {(ax + b)}**1

+C
a n+1
385 (c)
2% < 2¥* 0<x<1 and 2% > 2%,
x>1
~I,>1; and L, <
386 (c)
Let] = [ 22X gy
SInN X COSX
Vsin x
= dx

COS X Sin x cos x

387 (

388

389

dx

f V/sin x cos3/2 x

1
= | —— dx
tan x cos? x

sec? x

vtan x

Put tanx =t = sec?x dx = dt

I—f—dt—Z\/_—Z\/tanx

dx

T
LetI = llmn_,oo Zr ey

= lim —

n-omn Z 1ny1+ (r/n)2

2
Put; = x,;dX, limy, e, Y72, = fo

. * —r/ 212 = 5 _
ol fomdx [V1+x2]3=vV5-1

(@)
X [ —

[ee)

xlogx

o (1+x2)? *

Putx =tan® = dx = sec? 0 do
/2 tan @ log(tan )

J;) sec* 0 S

ec?0do

cosO -

3 f"/z sin 0 log(tan 8) "
0 cos? 0

/2
= f sin 0 cos 0 log(tan 0) d6
0
/2
= Ef sin 260 log(tan 6) do
0

/2
=0 <f sin 20logtan 6 d6
0

_ 0)
(a)

fl [x[1 + sinmx] + 1]dx

-1

= fo [x[1+ sinmx] + 1]dx
-1

1
+f [x[1 + sinTx] + 1]dx
0

Now,-1<x<0 = [1+4+sinnx] =0
0<x<1 = [1+sinmx]=1
= [x[1+sinmx]+1]=1
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1
2 f [x[1+ sinTtx] + 1]dx = 2
-1

390 (d)

391

392

393

We have,

I=fe‘a"2 dx
0

1 v 2
= — _(\/ax)
=] \/aof e d(Vax)

=] = ! X\/E=> —1\5 f —x* g —\/E
“Va 2 T2 )
0
(d)
Let] = 2X_ dx - Then
Vi-a% ’
= ! f ! d2*) = sm 2y +c
log2) 1—(2%)?
1
"~ log?2
(d)
We have,
Y

1= f(cos ax — sin bx)? dx

T
=] = f(cosz ax — sin? bx — 2 cos ax sin bx) dx

-7t

=] = f(cosz ax — sin? bx) dx
Vs
-2 f cos ax sin bx dx
-1

=>1=2 f(coszax+sir12bx)dx—0
—T

7Tl+cosZax 1 — cos 2bx
:>1sz > + > dx

2+ cos2ax — cos2bx dx = 2w

Il
oy R

(d)
mxm+2n—1 nxn—l

Let] = [ZX % gy

x2Mm+2n 4 pymin g q
f mxm+2n 1 _

(1 + xm+n)2

xn 1
dx

xnt1

mxm-1
I=f—2
(x’”m%)

dx

1
Let x™ +x_n =

=>mx™m 1 -

394

395

396

398

1 1
.I=f_2dt=__+c
t t

n

_ -1 . —X 4
_(xm+i) C_xm+n+1 ¢
xn

(b)
We have,

16 /3 51T 16m/3
I = f [sin x|dx = f | sinx |dx + f |sin x|dx

0 0 51
=]

Vs
= 5f|sinx| dx

0

/3

+f |sinx | dx [+ |sinx|is periodic with period :

/3

=>I—5fsmxdx+f sin x dx
0

1
=5X2+(—E+1)=7

(@
Let 1 = [ (£ () + F(—0)Hg(x) -
g(—x) dx

Again, let

h(x) = {f(x) + f(=0)Hg(x) — g(=x)}

= h(—x) ={f(=x) + f(D)Hg(—x) — g(x)}
= h(—x) = —h(x)

Hence, h(x) is an odd function

1 =0
(a)
We have,
f Vtanx Vtanx 2
= — sec” x dx
sin x cos x

=] = f(tanx)‘l/z d(tanx) = 2vtanx + C

(o)
We have,
/3
a 6tanx
f {—Itanxl +—t c}dx =0
3 1+ secx
-n/3
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399

400

401

402

/3 /3
tan x
:— f [tanx|dx + b f
1+ secx secx

—7':/3 -m/3

/3
+c f dx =0
-n/3
/3

21
=>2af tanxdx+bx0+c(?)=0
0

2a 2m

> ?[logelsecxl]ﬂ/3 +?c =0
2a 21 a

> —In2+—c=0=>c=——-In2
3 3 T

(d)

Given, f'(2) = tan% =1,f'(4) = tang =3

j oo @ =[S

[f 4 I? ——[f (2)]?
.
= > — > =
(@)
LetI = fcos3x d;csian

dx lf dx
Zsinxcosx 2J cos7/2xsinl/Zx

fcose'x

1 sectx (1 + tan? x) sec® x
== dx == dx
Vtanx 2 Vtanx

Puttanx =t = sec?x dx = dt

I—1f1+t2dt
=3 7
5/2

1 1 t
== t'l/zdt+—ft3/2dt=t1/2+—+
zf 2 5 ¢

1
=+/tanx + gtanS/zx +c

(b)

On putting, x = tan® = dx = sce?0 d6, we get
( )_f tan? 0.sec? 8 "

16 = sec?0(1 + secH)

—fsecze_lde—f 0—1)do
) 1+4+seco (sec )

= log(sec® +tanB) — 0 + ¢

= f(x) =log(¥1+x%+x)—tanlx+¢

At x=0, f(0)=1log(1+0)—04+c = ¢c=0
~ f(x) =log(v1+x%2+x)—tan"1x

Atx =1, f(1) =log(1+v2) - %

(b)

We have,

_ 1 1
T 0 (1+x2)3/2

4
X = f:/ cos 6, where x = tan 6

=>[=—

V2
403 (a)

We have, I(m,n) =1 = fol t™(1 + t)"dt
1

tm+1]
m+10

-— | @+ et de
m+1f( )

= I(m,n) = [(1+t)"-

n

= I(m,n) =
404 (b)
Let]l =

n
mtl myimtin=1

fl tan~1x do

0 1+x2
Puttan lx =t = dx =dt

1+ 2

11/4 t2 /4
s = —
[2]

1
=z[(z) ~o] -3

405 (b)
Letl =[5 2—dx = [J (57 + 2

3 x2-4 3 \x2-4  x2%2-4
5 4
=f3<1+x2_4)dx
4 X — 2
=[x+2><21ge<x+2)]
5—-2 3—-2
=[5+l°ge(m)‘3 1Oge<3+2>]
3 1
=2+loge<§>—loge<§)

ge 7 1 ge 7
406 (b)

f\/x2+a2dx=f\/x2+a2-1dx
=\/x2+a2f1dx

[l

) dx

5

x2 +a2)f 1dx] dx

=xyx2+a? — f ]dx
2\/x2+a2
(X2 + a? — a?
— 2 2 _ =
=xyx*+a j Nrzarwre dx
- 2
=x\/x2+a2—f Vx2 +a? — ———|dx
\/x2+a2

N fmdx+af

=xyx?2+a?—I1+a’log[x +vVx?+a?]+c
= 2] = xy/x2 + a? + a’log[x + Vx2 +a?] + ¢
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2
=] =§\/x2 + a? +a7log[x\/x2+a2]+c

407 (b)

Iy + Inyo =f
0

+ tan? x)dx

/4
tan™ x(1

/4
= f tan™ x sec? x dx
0

Puttanx =t = sec? xdx = dt
1

.-.In+1n+2:f0 t"dt=n+1

= lim n[l, + I,4,]

n—->0oo

n

=n1—r>rolon+1
1
=lim-—=1

)

408 (b)
Putx + 1 = t?

> dx =2tdt
=> x2+1=(0(*-1)?%+1
=t*—2t* +2

. Given integral

= j(t‘* —2t? +2)t.2t dt

=2 J(t(’ —2t* + 2t?)dt

_t7 t5 t3
=2 _7—23"'2?] +c
B G+ DF e+ DF 1)
=2 7 —2 5 + 3
409 (c)
f’(—x)dx = log[logf(x)] tc
f () loglf (x)]
410 (d)

Wehave, 0 < x < 1

1

n=x? < x*<x
2

= —x?>—x

=>e ¥ > X

2 _
= e * cos?x > e ¥cos?x

411

412

1 1
—x2 2 —x 2
= |e cos“xdx > | e *cos“x dx
0 0
=>0L>1 ()
Also, cos?x <1
—x2 2
> e * cosix<e*

<e—(1/2)x2 [ 1

—Exz > —x?
> —x]
1 1 1
= f e*" cos? x dx < f e dx < f e~ (1/Dx* gy
0 0 0
>hL< <l  .(i)
From (i) and (i), we get; < L, < I3 < I,
Hence, 1, is the greatest integral
()
We have,

1
sz(1+x2)\/1—x2dx

—tdt 1 1
=>I—f(tz+1)—thWherex—;,dx— —Sdt
= 1= [ G where £ =1 =

=>]= —fmdu = —%tan‘1 (%>+K

V2 V2x
[ = 1 (m (V1 —x?
= —E{E—Cot ( \/Ex )}

+ K[+ tan"tx + cot™lx = /2]

3,:_LG£13+@_£0
V2\ V2« 242

ﬁ,__i<;ﬁig+c here C = K _
AV WReret =R T
(o)

(an—-1)/n \/;
I :f ——dx
1/n Va—x++x

a—(1/n) Vx .
=rad (1)

“Ji/mn
fa—(l/n) /%+ a —%—xdx
o fe et [Greni-
a—% va-x .
=] = f% NFAWN dx ..(ii)

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

a—(1/m) at
21=f ldx=[x], ™

1/n n

11
S>2l=a————=
n n n

na—2
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413

414

415

416

417

418

419

na—?2
2n

=] =

(b)
Let] = [ e*(x® + 5x* + 1)dx

=fexx5dx+5fexx4dx+jexdx

= x5%e* — f S5x*e*dx + Sf eXx*dx + e*

Se¥ +eX +¢
(a)

cos x log ( )15 an odd function

1/2 1+x
g f cos xlog ( )dx =0
-1/2 1

—x
k=0

(b)
Let I = [sinv3 dx

Put \/_—t=>?dx—dt

3 I=f2tsintdt

= 2[—tcost + f cost dt]

= 2[—tcost +sint] + ¢

= 2[—Vx cosVx + sinVx] + ¢

(d)

f)=x*-1D2x) - (x-1)
=(x—-1)(2x%?+2x—-1)

Which is positive for x > 1. Hence, f increases in

[1,2]

Hence, global maximum of f is f(2) = 4

(b)

llm f

R Jﬁ ="
v1+x
[ 72 ] =v2-1

(d)

We have,

21

I=f cos®® x dx,

0

Vs
=>[1=2 j cosP?xdx [+ cos®®(2m — x)

0

= cos?? x|

But, f: cos®xdx =0 [vcos®(m—x)=
—cos 99x
~1=2%x0=0
(b)

420

421

422

423

Let] = f_zz(ax3 + bx + c¢)dx

In the given integral, ax3and bx are odd
functions. Hence, it depends only on the value
of c.

(b)

Let I = [

o X f(sinx)dx

:I=.]-n(7r—x)f{sin(ﬂ—x)}dx
0
= inx)dx — inx)d
nfo f(sinx)dx xfo f(sinx)dx
=1 =TL’J f(sinx)dx — I
0

/2
= 2] =21 f(SIHX)dx
0
T/2
=>Il=n f(sinx)dx
0
(@)
_ rlogx+1)-logx , log(1+%)
Letl—fwdx_fmdx

dx

log(1+3)
_f (1+ -

Put 1+-=t = —— drx=dt
X

logt 1 )
o I——det——E(IOgt) +c
1 (] 2
z[og( )| -
1
—3 [log(x + 1) —logx]? +
1
E{log(x + 1)} — —(log x)?
+log(x+1).logx+c
()

Let] = f01x|x—%| dx

1/2 1 1 1
=—j x(x——)dx+j x(x——)dx
1/2 2

3112 [

1 1

(16 24)+<§_1_24+16) 8
(a)
Let

a*/

2 a*
———dx = f—dx

I =
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424

425

426

427

428

=1 = logaf PR d(a®)

=Toga sin“1(a®) + C

(c)
Let] =

eu

flngWdu
Pute¥ — 1 =t? = e*du = 2t dt
Y |-
1 (t2+ 1Dt
dt
(1+1t2)
= 2[tan"t ]]/m
=2 [tan_1 VeX —1 - %] = % [given]
“1{ex —1 = £ + E =
7_[12 4
—1=tan (5) V3

=3+1=4

VeX—1
— Zf
1

. s
= tan —
3

=

= e*
(o)
We have,

= f (F009" () — F"(0)g()}dx
S 1= f (g (dx — f () g(x)dx
= 1={fg' e - [ £'eg (i

~{g0ore - [ g s

=1=Ffx)g x)—f'(x)g(x)
(d)

Let I —f x3 sin* x dx

n/4

Since, x3 sin* x is an odd function.
~1=0

(a)

Letl = [/°

formula]
105m
©32(4.3.2.1)
1057
T 324!
(b)

We have,
/2

- g [by Walli’s

x|

I = —d
f 8cos?2x +1 x
-1t/2

/2

x
—d
J. 8cos?22x +1 x
0

/2

= 2I;,where [; = f
0

x
—d
8cos22x +1 x

Now,

/2 x
I = ———dx
1 fO 8 cos22x+1

/2 74

(D)

——x
= = 2 d
1 f8cosz(7r—2x)+1 X

0

T
_ (m/2 27X .
=>h= fO 8cos22x+1 dx..(iD)
Adding (i) and (ii), we get
/2
20, = j X 4
172 8cos22x+1 x
0
/2
; nf sec? 2x
> =] —
174 ) 9+tan?2x x
0
/2
) nj sec? 2x
= X — S CEEEEEEE——
4 ) 9+ tan?2x x
0
/4
; nf 2 sec? 2x
: —_— — ———
174 ) 9+tan22x x
0
/4
== f L (tan2x0)
>L==| ———m—
174 ) 32 +tan?2x anex
0
; 1 [t ) (tan Zx)]"/4 T W W
1 30 3 M, T1272
2
Hence, I = 2I; = —
429 (b)

1
w f)cosx =2 2f(0)f'(x)
Then, f'(x) = cosx
~f(x)=sinx+c

430 (d)
On putting y? = f(x) = m we have
3y2— 2y
X = 1 2y? and dx = — (1_2y2)2 dy
1/2dx dx 1—2y?
) E = [y e
Ya- 2y )? 3y? -2

2

= Zf (2y? — 1><3y2 ¥

i)
2y2—1 3y2—2|%

) 1+¢z—yf S|
‘ﬁ"g‘l-p—y‘ N
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Thus, g(x) = log |x| and h(x) = log |x]|
431 (c)
Let 5°

x 1
— 557 e5% , &x — .
fs 55" . 5% dx (1og5)3f1 dt

55%
" (log5)?
432 (a)
t e—[x] to—x
f(t)=J_t > dx=2JOde
=—[e*]§=—et+1
Now, lim;,¢, f(t) = —lim;,, et +1=1
433 (b)
We have,
cos 2x cosx — sinx

(sinx + cos x)? x=
= [ =log(sinx + cosx) + C
434 (c)
The primitive of the given function is
dx

\/sin3 x sin(x + 6)

f dx
\/sin3 x(sin x cos 0 + cos x sin 0)
cosec?x dx

v/cos 0 + cotx sin 6
Putcotx =t = —cosec? x dx = dt

\/sinef\/cote +1

2
=———(cot®+t)"/2 +¢
sin©

2
- in 0)1/2
g (cosO +tsinB)/“ 4+ ¢

_ —2cosec B(sin x cos B + sin 6 cos x)1/2

+c
Vsin x
sin(8 + x) \ /2

=-2 cosecG(_—) +c

sinx

435 (b)
We have,
x* -1
I = dx
xZ2Vxt+x2+1

(x2 -1D(x%?+1)
dx
x2Vx*+x2+1

:,:f<x+§><x—i>

IJ——p

dx

* = ¢~ Then, 55° 55°5% (log 5)3dx = dt,

x
(sinx + cos x)?

436

437

438

439

N
&
+

s

N———

N

p—k

N
+
)

Il
&

N
+
+
—_
+
)

(b)
f 32x3(logx)? dx

_ 320(logx)2 X le 1%,
= 32((logx)2 -~ [ 2logx = dx)

= 8x*(logx)? — 16_[3(3 log x dx

_ 8x*(logx)? — 16 flogx - f1x4d
= 8x"(logx) {logx 7 2z x }
= 8x*(logx)? — 4x*logx +4fx3dx
= 8x*(logx)? — 4x* + logx + x* + ¢
= x*[8(logx)? —4logx + 1] +c
(@)
1+cosx
—flx 224 +f % tan=d
= | ge*sec®Sdx e” tan dx
—1[2xt z fot xd]+f *tan=d
= 5 |2€* tan- e* tan > dx e* tan > dx
—extanf+c
B 2
(@)
We have,

=flog(\/1—x+\/1+x)-1dx

I II
=1 =xlog(vV1—x+V1+x)

fl 1 1-x%2 1
241 —x2 X X

“x dx
= =xlog(WV1—x+V1+x)

1 ( 1
—=1(1- )dx
Zf V1 = x2
x 1
=>I=xlog(v1—x+v1+x)—5+§sin‘1
Hence, f(x)
B=1
2
(a)

x+c

=logWl1—x++vV1+x),A= —%and

Page| 128



440

441

442

443

444

445

Letl = [/ 0

/4
=>I=j0 log[1+tan(%—x)]dx

/4
j log [1 +
0

/4 /4
j log 2dx — f log(1 + tanx)dx
0 0

4
= ] = logZ[x]g/ —1

log(1 + tanx)dx ...

1 —tanx]
1+ tanx

s s
= 21=210g32 = I=§10g32
(@)

f(x) = |x| sin® x is an odd function
2

f |x| sin3x dx =0
-2

(<)

Since, e*~1* is a periodic function with period
1.

1000
f e ¥ldx
0

= 1000]
0
=1000(e — 1)
(b)

Put tan"1x =t

1
e*dx = 1000[e*]}

1
= mdx—dt

[ (tan'x)® s t*
X dezjt dt:Z+c
(tan~1x)*

=0

(c)

Let] = f:sin3 0do

[ ©sinB > 0 ]

for0<b<m

T
j sin (1 — cos? 0)d0
0

Putcos® =t = —sin0d0 = dt

1 t31
.-.sz (1—t2)dt=It——
1 3],
B 3
4
3
(@)

We have, d[f(x)] = e * sec? x dx
On integrating w.r.t x, we get

f(x) =e™nx 4 ¢

(9

446

447

448

449

450

We have,

2
I= f (Fe)) " F(9) g’ dx
1

=1

f ! f'(g(x) g'(x)dx
1fog(X)

2
=1 = !fogl(x) d(fog(x)) = [log(fog (x))]:
= I = log{f (g(2))} - log{f (9(1))}
=0 [+ g(1) =g(2)]
(d)
Given, f'(x) = 2
On integrating both sides w.r.t. x, we get
f(x) =2x+c
f(H)=2x1+c
>c<4-2=>c<2
= f(x) =2x+2
W f4)=22x44+2=10
()

Let] = [—L &

f(x)log f(x)

_ A CIN
Put logf(x) =t = 5 dx =dt

1
I=fzdt=logt+c

=loglogf(x) + ¢
(@)
_2 /2 Vcos0 .
Let [ =2 [ o=oeesdB (D)
_2 /2 JJcos(mt/2—-0)
And I = 3 fO \/sin (/2—6)+,/cos(r/2-6) de
_ 2 /2 Vsin6 .
=>1I= 3 fO V/sin8++/cos® a9 ...(ii)
On adding Egs.(i) and (ii), we get
2
S 161"

W =

2
21 == f7/*1d6 =

3
(@)

lim

n—-oo

] T
>]==.—
2

+ n +
n?y22
l n
nl—g:lo n? + r2
r=1
n
1 1
lim — - 3
—00
" nr=1 1+ (1>
n

fo 1
(d)

Integrand is an odd function. So, the value of the
integral is zero

[ era
n? + 12 n? + n?

n

s
— -1,71 ==
= 1+x2—[tan x 1o 2
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451

452

453

454

455

()
Letl = [

sinx
cosx(1+cosx)

Put cosx =t = —sinxdx = dt

f o __j[%_(l-ll-t)]dt

t(1+¢t)
t+1

= log (T) +c=f(x)+c [given]

cos x
(a)
Since f (x) satisfies conditions of Rolle’s theorem
on [1, 2]. Therefore, f(1) = f(2)

Hence, flzf'(x) dx=f2)-f(1) =0
(@)
J e2*(2sin 3x + 3 cos 3x)dx

=2fe2xsin3x+dx+3fezxc053xdx
= e?* sin 3x — 3[92" cos 3x dx

+ 3.[82" cos 3x dx

=e%*sin3x + ¢

)
2
f|mux
-2
-1

0 1
d d d
Lﬁuux+[Juux+L|M|x

2
d
ﬁﬁmnx
0 1

-1 2
j 2dx+J 1dx+f0dx+f1dx
-2 -1 0 1

= 2[x]23 + [x]%; + 0 + [x]?
=2(-1+2)+(0+1DH)+R2-1)=2+4+1+1=4
(o)

We have,
/2

|

0

/2

cos"xsin"x dx =21 f sin™ x dx
0

/2 /2
= J (sin 2x)™ dx = Z”AJ sin™ x dx
0 0
= f(sin Odt = 2"+1/1f sin™ x dx
0 0
/2 /2
=2 f sin® t dt = 2"“1[ sin™x dx
0 0

2a a
o[ fedx =2 [ fwaxitfea- 2 = fo)
0 0

456

457

458

1
— 1 —
:>2—2n+A:>A—2—n

(a)
2 .
Clearly, £ tilrlzt is an odd function
3

' t2 sin 2t
'f???f“zo

-3
Also,

1

f 1 it 1 [t . (t + cos a)r
= an™!|——
t? 4+ 2tcosa+1 sin a sina /1

0
a

" 2sina
Thus the given equation reduces to

a sina
X2———2=0=2x=42
2sina a
(a)
_ /3 dx
Let/ = fﬂ/3 1++tanx
/3 Vcos x
f < . >dx (1)
n/6 \Vsinx 4+ /cosx
_ (m/3 Vsinx ..
=1= J-7'[/6 Jcosx+vVsinx (i)

( fbf(x)dx = fbf(a +b— x)dx>

On adding Egs. (i) and (ii), we get
/3
2= [
/6
T
> ] =—

12
(d

foz[xz]dx
fl[xz]dx + fﬁ[xz]dx
0

V3 2
f [x2]dx + f [x2]dx
V2 V3

V3 2
1dx+f 2dx+j 3dx
V2 V3

T
1dx = [x]gfz =z
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459

460

461

(@

Given, [ f(x) sinx cos x dx =

7 loglf (1)} +

z(b2
c
On differentiating both sides, we get

1
207 — ) f(x)f 2
£

[f ()]?

= j(sz sin x cos x — 2a? sin x cos x)dx
f f'(x)
fl®
f[f(x)]z

dx
[f(x)]z
Where I, = be2 sinxcosxdx and I, =
[ 2a?sinx cos x dx

f(x)sinxcosx =

= 2(b?—a?)sinxcosx =

Now, I; = 2b? sinxcosxdx
Put cosx=t = —sinxdx =dt

LI = —beztdt = —b?t? = —b?cos?x

and I, = [ 2a?sin x cos x dx
Put sinx =t = cosxdx =t

R J 2a?tdt = a®t? = a®sin’x

~ From Eq. (i),
1
—b%cos?x —a®sin?x = ———
fx)
= f0) = a? sin? x + b2 cos? x
(o)

Let] = foaxf(x)dx ()

=>]= fa(a—x)f(a—x)dx
0

I = fa(a —x)f(x)dx
0
[ f(x) = f(a — x)given]

I = dx — dx ...
= afo f(x)dx J;)xf(x) x
On adding Egs.(i) and (ii), we get
21 = d

afo f(x)dx

(ii)

=1 =%]Oaf(x)dx

(a)
We have,

e
= f|logx|dx
1/e

462

463

464

465

e
=] = f—logxdx+

e
j log x dx
1/e 1

e—1
=] = [x—xlogx]}/e+ [xlogx — x]§ = 2( 5 )
(d)

Let] = f:/s cos346d6
/8 13 cos 46 + cos 126
- [ (e
0
_1[3sin46 sin1207"°
~al 12 1,
_L E(Sm__ 0) + (Sm3_”_ o)]
4 14 12 2
1713 1
-l en]=3(5) =3
(c)
_ 1 coshx
= f_l 1+e%* dx
tefte™ . eX +e*
=f_1m dx [ coshx = >
11 1+e* 1t
= E _1—(1 n eZX)ex dx = Ef_le dx
2
e s L ey =
()
We have,
/2
Ugg = f x%sinx dx
0
/2
= Uy = [—x0 cos x]g/2 + 10f x? cos x dx
0
3
= 1y = 10[x? sinx]™? — 90fx8 sinx dx
0
=10 (%)9 — 90 ug
_
= Uy + 90ug = 10 (5)
()
Let] = fx3 sm[tzllr:-xlg(x‘*)]dx
Put x* =t = 4x3dx =dt
. _J‘l sin[tan™1(t)]dt
S 1+ t2
Again, put tan 1;2 =du
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1= [ o = ~Leosus
o = 451n1¢ u= 4-COS'LI, c

1
= —Zcos[tan‘l(x‘*)] +c

466 (d)
We have,
-2n 10 2n+1
Z f sin? xdx+z f sin?? x dx
-2n-1 n=12n
10 2n+1
—Z f sin?? t dt
n=12n
10 2n+1
+Z f sin?” x dx ,where x
n=12n
= —t
10 2n+1 10 2n+1
—Z f sin?7 x dx+z f sin?’ xdx =0
n=12n n=12n
467 (d)

1 sin? x 4+ cos? x
= dx = — > dx
sin? x.cos? x sin? x cos? x

1 1

= ( -t )dx
cos?x sin?x

= ](sec2 x + cosec? x) dx

=tanx —cotx + ¢

468 (a)
We have,
1 1
I—f (x — [2x]) dx = fxdx— f[Zx]d
21
-1/2 0 1/2
[f [2x] dx + f[Zx]dx+f [2x]dx
-1/2 0
+ [Zx]d
1/2
-1/2 0 1/2
=>]=- f —2dx + f—ldx+f 0dx
21 -i/2
1
+ fldx
172
1= [r2(-2e1)-1(0+ 1) +o
= = —|— —_— —_ —_
2 2
+(1-3)]
2
I [ 1 1+1] 1
= = —|— —_— —| =
2 2
469 (a)

We know that if f(t) is an odd function. Then,

471

472

473

474

f:f(t) dt is an even function.
Since the function f(x) = log:—i is an odd

function. Therefore, F (x) is an even function

(0)
We have
gx)

f d(t)de
f(x)
= g'(0). d(g(x) — f'(x). d(f ()
(d)

3
f (x—1D(x—2)(x—3)dx
1
3
= f (x — D(x%* — 5x + 6)dx
1

3
= f (x3 —6x2% + 11x — 6)dx
1

3 [x*  6x3 N 11x? 6 3
BREREE
_ 81 162 +99 1 (1 6 11 6)]
L4 3 2 4 3 2
T 27 N 27 _0
L1212
(c)
Given,
sinx + sin2x + sin3x sin2x sin3x
fx) = 3+ 4sinx 3 4sinx
1+ sinx sin x 1
Applying C; — C; — (C, + C3), we get
sinx sin2x sin3x
=10 3 4 sin x
0 sin x 1

= sinx(3 — 4sin?x) = 3sinx — 4sin3x
f(x) = sin3x

/2 /2
f(x)dx =f sin 3x dx
0 0
cos Bx]"/z ( 1) /2
=|- =|—=][cos3x
-5 = (-3 reos 3

= (— %) [cos (3 xg) — cos 0]
- (Ho-n-Fen -]

(c)
We have,

= [ 9Gotreo + £/} ax
= 1= [ gr@ar+ [ georwdx
= 1= 1) ([ 96adx) - [ (/60 [ gax) ax
+ [ g@rwax
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475

476

477

478

479

=1 = f0g@) - [ 9tg ()
+jg(x)g’(x)dx +C

=1 =@ +¢ [+ [ gGdx = g(o)]

(@)
f<x+2)2 ‘g _f L2 +4x+4
x+a) CT)°C (x + 4)?

f [Jf,(cx:ﬁz (x f 4)2] dx
4
Zfex[x+4+(x+4)2]dx
=f e’ x dx + idx

dx

(x+4) (x +4)2
X 4e* 4e*
-5~ e e
_ xe*
_(x+4)+c
(c)

Given, P = foe'nf(cos2 x)dx ..(0)

and Q = fonf(cos2 x) dx ..(iD)
From Eq. (i)

P=3 fnf(coszx)dx
0

>P=30 >P-30=0

(d)
Let g(x) = f(cos? x). Then,

g(x +nm) = f{cos?(x + nm)} = f(cos? x) = g(x)
f gx)dx = nf g(x)dx
0 0

= f;’ng(x) dx =3 f:g(x) dx [Puttingn = 3]

:>f f(cos? x)dx = 3off(coszx) dx

= 11 = 312

(©

We know that x — [x] is a periodic function with
period 1 unit. Therefore,

n[x]

f(x— )dx—nx]j(x— 1 dx
F

n
fxdx=§
0
(d)
Putt =x%? + 1= dt = 2x dx
1(5(t—-1)
Lmd’f:z , o

1% 1

=§f [t72 — t73/2]dt
1

1 17°

=—2ﬁ+2—]

2[ Vil,

=1[2x/§+i—2—2]
6 — 2\/_

[\/_+——2]

480 (d)
We have,

21T

I:f |cos x — sin x| dx

21T
=>I=\/§f |cos(x+%)|dx

9m/4
T
=>I=\/§f |cost|dt,wheret=x+z
/4
/2 3m/2
:I=\/§{f costdt + f (—cost)dt
/4 /2
I /4
+ f costdt}
3m/2
:>1_\/_[(1——)— 1-1 +( +1>]
(- ) 7
=42

481 (c)
Let] = f_’rﬁz(aﬁ + x cosx + tan® x + 1)dx

Since, x3, x cos x and tan® x are odd functions,

therefore
/2
1= f_ﬂ/z ldx = [x]f{rz/z =7
482 (a)
w f(x) = g(x)
b b
= [ rgedx = [ feof
|Gy’
2
1
=S 1F®)° - (F@)]
483 (c)
We have,

dx

_j4ex+6e"‘ _j4ezx+6
9e* — 46—+ T | 9e2x _3
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484

485

486

2x

4 1
=>I=f—962x_4dx+6f—962x_4dx
18 e%¥

2 e—Zx
:>I25.[—992x_4dx+6f—9_4e_2xdx

2 6
=1 = 510g(9e2x —4) + glog(9 —4e )+ C
2 3
=] = §log(9 e?* —4) + Zlog(9 e?* —4)
—Elogezx +C
4

R S (9e?* —4) + C
= ) X 36 oglJe

Hence, A = —E,b = EandC €ER
2 36

(b)

Let I = fcotx—tanx

j 2 cos? 2x

cos? x—sin? x

cos4x+1

sinx cosx

2 cos?2x
————.sinxcosx dx

1 (—cos4x
(Ceostn) |,

chostsian dx
in 4 _2
fsm x dx > 2

—cos4x

3 +c=kcosd4x +c

Let] = f_42|x+ 1|dx

=f_1—(x+1)dx+f4(1+x)dx

-2 -1

x? - x2]*
=—|5+x| +|xt+5
-2

2|
=_[%—1—(2—2)]+[4‘1*8_<1+%)]
L)
(Cg dx
[ 7=

3 dx r1 1
=_L x(x—l):_L [x—l_;]dx
= [log(x — 1)]3 — [logx]3
= [log2 —log 1] — [log 3 — log 2]

4
= 2log2 —log3 =10g§

487

488

489

491

492

493

(d)
1
x2+1 1+x_2
Let I = fx4_x2+1 dx = fx2+i2_
1
(1+5)
x2
=de
(x—;) +1
1 1
Putx—;—t = (1+x—2)dx—dt
]=f at =tan"'t+c
t2+1

1
= tan~! (x ——) +c
x

L (x*-1
= tan x +c

(@)

Let I = [e*secxdx + [ e*secxtanxdx

=e*secx — f e¥secxtanx dx

+fex secxtanxdx + ¢

=e*secx +¢

(d)

fl(x) = 2xe~(*+1)" _ gyt

=2x (e‘("2+1)2 - e‘x4) [here e~
> - (x2+1)°]

So, f'(x) > 0,whenx < 0

(b)

Given, foax dx <a+4

[as x* < (x% + 1)?]

x21* a?
S5 |—| <a+4=>—<a+4
20_ 2

= a’°<2a+8 =2a%>-2a—-8<0
=2 (a—-4)(a+2)<0=> -2<a<4
(a)

. /4
Given, u, = fo ™ tan™ x dx

4
oru, = f:/ tan™ 2 x (sec?x — 1) dx

/4 /4
= f tan™ 2 x sec? x dx — j tan 2 x dx
0 0
On putting tan x = t,sec? x dx = dt in Ist integral,

we get

1
U, = f t"2dt —up,_,
0

tn—l 1 1n—1 1
= un+un_2=[n_1] =[n—1_0]=n—1
0

(b)

Let] = fonxsin“x dx ...(0)
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494

495

496

497

1= f:(n — x) sin* x dx ...(ii)

On adding Egs. (i) and (ii), we get
T

21 =T[f sin*x dx
0

= an:/zsin“x dx

_ 4—14-3 1
STy a2
_, 31 n_3n2
—4Ty 227 8
; 3
= | =
16
(a)
We have,
sinx — cosx SINX cos ¢ dat
V1 — sin2x

sinx — cosx sinx
>]=| ——e cosx dx
sinx — cosx

= f eS"* cos x dx = eSiN¥ + C
(9
dx

Letl = f\/)_ﬁ_%
Now, let x = t® = dx = 6t°dt

Y LAY P
= = _— =
t3+¢2 t+1

1
=6f<t2—t+1——>dt
t+1
=2t3-3t2+6t—6log(t+1)+c

= 2vx = 3(Vx) + 6(¥/x) — 6log(Vx + 1) + ¢

(a)
We have,

7
I=f§/§ ’1+3\/x4dx
3 4
=Z.[7\/1+x4/3><§x1/3dx

3
=1 :Zj(l+x4)1/7d(1+x4/3)

3 7
$I=ZX§X(1+x4/3)8/7+C

21
= —2(1 + X4/3)8/7 +C
(@)

_ =1 2x
Let] = [ sin (1+x2) dx
Put x =tan® = dx = sec?6d0

I = f sin~1(sin 20).sec? 6 d

=2fesec26d6 =2[6tan6—ftan6d6]
= 2[0tan 6 + logcos 0] + ¢

VI ]
C
+x2

=2xtan"tx —log(1+x2) +c

=2 [x tan~! x + log

= f(x) —log(1+x%)+c [given]
~ f(x) =2xtan"lx

498 (b)
Given I, = fon/z x10sinx dx

/2
= [—x! cosx]”/z f 10x°. cos xdx
0

/2

=0+ [10x° sinx]g/2 - f 90x8 sin x dx
0

9

- 10 (%) — 901,

= I, + 90I; = 10 (%)9

499 (d)
x dx .
Let! = J.O a2 cos? x+hb2sin2 x (1)
_ (mr—x)dx
and I = fO a? cos2(m—x)+b? sin?(mw—x)
_ (T (m—x)dx
= I= fO a? cos? x+b?sin?2 x -.(1)
On adding Egs.(i) and (ii), we get
o1 _J‘” (x+m—x)dx
B o a?cos?x + b?sin?x
o1 j” dx
= =
4 o a?cos?x + b?sin?x
/ nf” dx
= [ =—
2 ), a%cos?x+ b?sin?x
T (/2 dx
=>1=2-=
2 ,[0 a? cos?x + b?sin? x

On dividing numerator and denominator be
cos? x, we get

m/2 sec? x dx
I'= ”J;, a® + b?tan?x

Putbtanxzt :>bsec2xdx= dt

A

ab [_ B 0] 2ab
500 (a)

1
j (x — [x]Ddx
-1

0 1
=J (x+1)dx+f (x — 0)dx
-1 0
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0 1
B x? x? 1.1 I, =ftan"xdx= ftan"‘zx(seczx—l)dx
= —2 +x + |— _E-I_E_l

1

= f tan" 2 x.sec’xdx — I,,_,

501 (d)
We h;;\tve, = I+, = ftan”‘1 x.sec? x dx
1= f(cos px — sin qx)?dx Put tanx =t = sec’xdx =dt
A n—1
- In+1n_2=jt"‘2dt= _1+c
=1 = f(cosz px + sin? gx — 2 cos px sin gx)dx (tan™ 1 x)
s :In+1n_2=?+c
Since cos? px and sin? gx are even functions of x 505 (c)
and cos px sin gx an odd function. Therefore, We have
T T 7 !
A
2 — 2 2
fcos pxdx—chos pxdx,fsm gxdx In+1—1n=2fcos(n+1)xdx=0
—T 0 -7 0
[ 1 =1
_ 2 cintl — In
‘Zfsm qx dx Iy =Iy=-=Iy=>1,=nforalln >0
0
506 (a
and, ffn 7(ios pxsingx dx =0 ie)t
— (6 6 L2 2
.'.I=2fcosszdx+2jsinqudx I = [(sin®x + cos® x + 3 sin? x cos? x)dx
o 0 = J{(sin2 x)3 + (cos?x)3
1+ cos2 px
:1:2[(%)0& +3sin2xcoszx}dx
0 f [(sm x + cos? x)(sin* x + cos x] dx
T
+2] 1—c052qx d sin? x cos? x) + 3 sin? x cos? x
X
, f (sin? x + cos? x)—351n X cos x]d
n m +3sin? x cos? x
:I=f(l+cospr)dx+f(1—coqux)dx =f1dx=x+c
0 0
sin2 px1® [x —sin2qx]" 507 (a)
:>I=[x 2p ] +[ 2q ] = 2m x| | x| b x|
0 0 J—d J—d j—d [+a<O0
502 (d) a X a X o X
We have, < b]
LN NG/ 1 0 b
oo Lyttt nbe 1+ (r/n)*'n :f —1dx+f 1dx
= r=1 a 0
o3 =a+b=>b-(—a)|b| —|a]
x 1 a1 L
=—[log(1 + x*)]s = —~log2 508 (a)
4 4
0 107
503 (b) f | sinx|dx
We have, 0 /2
X .
y =10 f sin xdx
f\/S—ZSinZu du+f costdt =0 0
- 0 ™
Differentiating w.r.t. x, we get + L/Zsmx dx
d
V3 —2sin?x + écosy =0 [+ | sin x|is periodic with period 7]
2
dy V3 —2sin?x = 10[[—cosx ]g/ + [—cosx |7 ;]
T dx cosy =10[1+ 1] =20
504 (b) 510 (a)
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511

512

513

514

Let [ = f—(sec X7 dx

sin” x

fsm xsec?x — 7sin’ x
= X

(sin” x)2
f d (tanx)d
= | — X
dx \sin” x
tan x
=———+c
sin’ x
(@
We have,
1/2
j |xcoszx|dx
2
-1/2
0 1/2
X X
=>]=- fxcos7dx+j xcosde
-1/2 0
2 +4V2 -8
=T
(b)

_ J-loge(tanx) dx =

f loge(tanx)
sinx cosx

tanx
Put tanx =t = sec?xdx = dt

log,t
I=j Be® it
t

Again, putlog, t =u =>%dt=du
= [ua=s
1= fJudu=—+c

log,, t)?
=( g;)+c

Let]

1 2
=3 [loge tanx]“ + ¢
()

Let] = f(x_+2)2 e*dx = [ e* [x2+4+4x] d

(x+4)2

- 1= | fosme

=>I—f +4d +f(+—4)2d

(x + 4)2] dx

:Izex( ad )— de
x+4 (x + 4)?
4e*
+ —(x+4)2 dx
:I:(§i4)+c
(b)
We have,

I = ! d
B f sin(x — a) cos(x — b) x
cos{(x —a) — (x — b)}

=] =

cos(a — b) ,[

sin(x — a) cos(x — b)

sec? x dx

dx

515

516

517

f{cot(x —a) + tan(x — b)}

cos(a
+dx
= m{log sin(x — a) —logcos(x — b)}
+C
sin(x — a)
= +C
cos(a —b) 8 cos(x — b)
(@)
We have,
/2
[ = J COS X d
B 1+e* x
—-1/2
_ cosx /2 cosx .
> = f /2 Tre% dx + fo ordx ()
CosXx
Putting x = —t 1nf /2 11ox 0% We get
0 /2
f cos x dy = J e* cosx
1+e* x= 1+e*
-1/2 0
/2 /2
. I_f excosxd +f cos x p
R 1+e* x 1+e* X
0 0
/2
(14+e*)cosx
=1 = —_—
(1+e%)
/2

=>I=J cosxdx—[smx]n/2 1

(@) 0

f3 [tan_l( ad ) +tan™! <x2 al 1> ] dx
1 x2+1 x

=57

-[ 31 fran=1
+ cot‘l( )] ( tan~! = cot‘lé )
= J Ga=[3] -

=2r (tan‘x+cot‘1x—

3+1]

N A
~—

()

We have, f;“f(x)dx =n?

Puttingn — 2,-1,0,1, 2, 3, we get
- 0

ff(x)dx=4, ff(x)dle,jf(x)dx
-2 -1 0
2
=0,!f(x)dx=1,

3 4
ff(x)dx=4andff(x)dx=9
2 3
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3 ff(x)dx=4+1+0+1+4+9=19

518 (a)
We have, fozn(sinx + | sinx| )dx

A
= j (sinx + sinx)dx
0
21
+f (sinx —sinx) dx
[

T
=f 2sinxdx+0=2[—cosx ]}
0

—2(cosm —cos0) =4

519 (c)
. in? y—sin?x [0
P = limy o M 2o
. 2sinycosy—0
= lim
y-x 2y —0
_sin2x
2x
.'[4 (x)d _J‘4 <sin2x)d
s x f(x)dx = X % x
=2Jsin2x dx
= —cos2x +c
520 (a)
We have,
1
x4-_|_1 4 J XZ(F+X2) p
— oay3/2 %X = 372 4%
(1—-x%) x3(L2_x2
X
1
:sz x+ —lf —2x—;
x2 x2
1(0/1 —3/2 1
2123 (@) d(=e))
) -1/2
=>]= 1 (;—xz) +C
2 -1/2
I L . Sy
=] = =
1 2 v1—x*
F—x
521 (a)
We have,
o X d _j xx+1—1d
G+102 T ) v 2 ™
:>I—f x{ ! ! }d x 1
—)° x+1 (x+1)2 SRR
522 (c)
Letl—f/ sinfx|dx = 2 | /2 sinx dx

/2 _ 9

2[—cosx],

523 (a)

J

dx
a?sin? x + b2 cos? x
f sec? x dx
a?tan?x + b2
1 dt
2T 12
e
a
Wheret = tanx

1 at 4t 4
2 batC
1 a(tanx)
—tan~!

b an b +c

(@)
J

524

sin® x—cos® x
1-2sin? x cos2x

J(sm x — cos* x)(sin* x + cos* x)
(1 —2sin? x cos?x)

(sin* x — cos* x)(sin* x + cos* x)

X

(1 — 2sin?x cos? x)
X [(sin? x cos? x)?
— 2sin?x cos? x] dx
cos 2x(1 — 2 sin? x cos? x)

=— d
f (1 — 2sin? x cos? x) x

= — [ cos 2x dx
= Asin2x + B = —%sian + B (given)

525
4x+L_ 7x 1

Let [ = [———

—4f—dx_-f—dx

4.7~ x+ 1
log,7 7 log. 4

4™ + ¢

526 (b)

We have,

= —

f5+4cosxdx

1+ tan?x/2

x/2) + 4(1 — tan? x/2)

| =
f 5(1 + tan?

1 x
=1 = med(tanz)

2 tanx/2
=§tan‘1( 3/ >+C

Hence,A=2/3and B =1/3
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527 (b)
Since, f"'(x) = sec*x + 4
f"(x) = (1 +tan?x)sec®x + 4

n3x

ta
= f'(x) =tanx + +4x +c

= f'(0)=0

=>0=c

1
=tanx + §tanx(sec2 x—1)+ 4x

2 1
= f'(x) = §tanx +§tanxsec2x + 4x
2

2 tan“ x
~f(x) = glogl secx| + 2x%2+d
But £(0) = 0
=d=0

Then, f(x) = glog | secx| + itan2 x + 2x?
528 (b)
Letl = [ 32x3 (logx)? dx

_ 32 {log? . f21 L
= 0gx)* — ogx.—.—dx
x* 1 x*
= 8x*(logx)% — 161 .——f—.—
8x*(logx) 6{0gx ) 2 4dx
= 8x*(logx)? — 4x*logx + x* + ¢
= x*[8 (logx)? —4logx + 1] + ¢
529 (b)
We have,

x4+ 2
—dx
Vx2+2x—3

M_l

1 2x + 2
L, ! @x+2)

————dx
2 4 Vx?+2x-3

"3y

1
+f¢m

g
=>I=[\/x2+2x—3]5
1
[log(x+1)
AN
+x?2+2x -3 ]5
:I—2ﬁ+11 3
~3 T2%
530 (d)

Let! = [ |[x]|dx

j

531

532

533

- f__zll[x]ldx + f_oll[x]ldx

+ j:l[x]ldx + flz|[x]|dx

0 1 2
2dx +f 1dx +f Odx +f 1dx
2 -1 0 1

= 2_[x]Z% +[x]%, + 0+ [x]3 =

F=@=f@+f ()

/e Jogt
F
= Fle) = j1+t L T4

On putting t = ; in second integration, we get

®logt ¢ logt
F(e) =] dt+j dt
; 1+t 1 t(1+1¢)
_Jelogt (logt) l
1
= ~[(oge)? — (log 1)?] = >
2 2
(a)
_ (m/3 1
Let I = fﬂ/ﬁ 1+tan3 x
/3 cos3x .
— Jn/e sin3x+cos3xdx (l)
o= frr/S sin3 x .
~ Jm/6 sin3x+cos3x x ...(1D)

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

/3 T
20= |  1dx =[x ==
|, ax=t =%

> [=—

12
()
Let f7l(x)=u =
= dx = f'(w)du

I=ff‘1(x) dx = fuf’(u)du

=>1=uf(u) — jf(u) du

=uf(w) —gw) +c [+ [fx)dx=g(x)+c,
given|]

~» Onputtingu = f~1(x) and f(u) = x
Weget, I =xf1(x) —g{f ()} +c¢

x = f(uw)
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534 (a)
2 2
xlogx ,  _ x” _[1x%
fII ; dx—logx.2 fx.zdx

x? 1 x2

?logx—§7+c
2

X
=Z(210gx—1)+c

535 (a)
We have,
1(36_363)1/3
X
1/3
(/1 173 1
=] = _f(ﬁ_ 1) F dx
1/3
Putting% —1=tand —%dx = dt, we get
’ 1 1 : 1 3
I= t1/3x——dt=—ft1/3dt=—x— t4/3]°
.f 2 2 2 4[ ]0
8 0
>1==-x2*=6
536 (c)
Let] = f13/3151n (l—x) dx. Then,
1/3
=] = f tsm(t——) X ——zdt,wherex =-
3
3
1
=>1= f?sin(t——)dt
1/3
3
1 1
=>]=- f—sin(——t)dt
t t
1/3
=] =-]
=2I=0=>1=0
537 (b)
2
1xe*
Letl; = fO md
Putting x2 = t, we get
1
I = 1f ¢ ge=l
YT2)t+1 T2
0
538 (b)
f(sin‘*x—cos4 x)dx
= f(sinz x — cos? x)(sin% x + cos? x)dx
= f(sinzx —cos? x)dx = —f(coszx — sin? x)dx
—sin 2x
=—fc052xdx= +c
539 (b)

540

541

542

543

We know that

/2 l.,m_+11.,n_+1

f sin™ x cos™ x dx = W

0 2

T rors 2330l s
sin® x dx = = =—

fo 24 231D 32

(a)

We know that

2a a
f f(x)dx = f (FGO) + f(2a - 1)} dx
0 0

2a a a
=>0j f(x)dx=Ojf(x)dx+ojf(2a—x)dx

=1+u
(@)
dx dx
Let! = f7+5 cosx f 1—tan2(%)
1+tan2(§)
2 (%
sec (2) dx

:f7+7tan2(§)+5—5tan2 (g)
~ sec? (g) dx ~ %sec2 G) dx
_-[12+2tan2(§) _-f6+tan2(§)
Puttang =t= %seczgdx =dt

.'.I=ft2+dﬁ=%tan‘l(%>+c

1 L tan (E)

= ﬁtan‘ \/E

(d)
Let [ = f:/B cosx.+sinx X
V1+2sinxcosx

cosx + sinx

+c

/3

dx

o Vcos2x +sin?x + 2sinx cosx
m/3  cosx + sinx

= dx
0 \/(cos x + sinx)?

f”/3cosx+sinx
0

cosx + sinx

/3 T
ldx =—
J, rax=3

(d) . .
f [x]dx = f (x — {x})dx
0 0

= fnx dx — fn{x}dx
0 0

= fonx dx—njol{x}dx
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n 1 le n
= xdx—nfxdx=<———>
rarmn) ro=(5-3

n n? n
. fo [x]dx 773

. == =*—==n-1
Jy {3 dx 3
544 (c)
Let] = f e*(logsinx + cot x)dx

n/4

/2 /2
= sz e*logsin xdx +f e* cotxdx

/4 /4

/2
=f e*log sin xdx + [e* log sinx]%fL

/4

/2
- f e*log sin x dx

/4

T

= e™?log sinE e™*log st

1 1
= —e™4)o (—) =—e™*]og?2

8\ 720 8
545 (b)

Let
1

I = .f cot™1(1 — x + x?)dx

0
1
= Oftan‘1 {m} dx

1
_ L (x+(1—-x)
= [ g
) 0
= f{tan‘1 x 4+ tan™ (1 — x)}dx

= ftan xdx+ftan‘1(1 —x)dx
0

1

I= ftan‘ xdx+ftan‘1(1 —(1—x))

0
1

= than‘lxdx
0

546 (a)

Letl = |

0  (sinx+cosx)(sin2 + cos2 x—sinx cosx)
; f”/z (sinx — cos x)dx
o (1 —sinxcos x)

/2 (sin? x—cos? x)dx

I_f”/z cosx — sinx f )
—Jo 1—smxcosx flx
=>1=0

- ["fa- x))
0
548 (c)

f 14 sin> d
Slnz X

=f\/sin2£+c052£+251nzcosE dx
4 4 4 4

—f[sinf+cosf] dx

- 4 4

X x
=4 (smz— COSZ) +c
549 (c)
(x + 3)e* (x+4—1e*dx
x+4)? X7 (x + 4)2

-[(Grar G

1 1
— x dx — x d
fe x+4a™ je (x +4)? x

e.X'

— x

x+4+fe (x +4)2 f( +4)?
ex
=x+4+c

550 (d)

Let] = fon/z x sin? xcos?x dx ...(J)

/2 T
:>sz — — x ) sin? x cos? x dx ... (ii)
()

On adding Egs. (i) and (ii), we get
I

/2
21 =—J sin? x cos? x dx
2 Jy

T /2
= —J sin? 2x dx
8Jo

_nJ”/Z(l—cosélx)d
~ 8, 2 x

i sin 4x1™/?
= 2]=R[X— 4 ]0
s =[] = =T
16 L2 64
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551

552

553

554

(@

Now, [uv"” dx =uv' — [u'v' dx

=uv' — [vu’ — f vu"’ dx]
=uv' —vu' + f u''v dx

3 a=Ju”vdx

(c)
Let1=f(§/§)(5 1+W)dx
Put Vx4 =t

4
dg.%ﬂx=ﬂ
3
I=ZJ(5\/1+t) dt

1
,_3la +1)5")

+c
oS+

5 3 6/5
_ = 4
—8[(1+\/x) ]+c
(a)
Let
1
R
cosx —sinx
=1 ! ! d
= — x
\/E (% cos x%sin x)
1f 1 d
=— | —dx
‘/E cos(x+§)
_ 1 T d
:>I—ﬁfsec(x+z) X
—11 |t (x+n+n)|+C
B e VI
= ‘t (x+3")‘+c
—ﬁog an > 3
(d)

If f(x) is a continuous function defined on [a, b]
then

b
m(b—a) < ff(x)deM(b—a)

Where m and M are respectively minimum and
maximum values of f(x) in [a, b]

Clearly, f(x) =1+ e~*" is continuous on [0, 1]
Also,
O<x<lox?<xse¥ <e*se™ >e™
and,

0<x<l=x2>02e >e"2e* <1
ne*<e* <1forallxe€ [0,1]

555

556

557

558

S14+e¥<l4+e™ <2forallxe [0,1]

1 1 1
=>f1+e‘xdx<J1+e"‘2dx<f2.dx
0 0 0

1
1
:2—g<f1+e‘x2dx<2
0

()
_(m/2 (sin x+cos x)?
Letl = fO VsinZ x+cos? x+2 sin x cos x dx
/2 (sinx + cos x)? 4
= X
o +/(sinx + cos x)2
= fon/z(sinx + cosx) dx
= [—cosx +sinx]7?=—0+1+1-0=2
(b)
Let] = [ vxeV* dx
Put x = t2
= dx = 2tdt
LI = thzetdt

= 2[t%et — (2t)et + 2et] + ¢
= (2x—4\/§+4)e‘/§+c

(c)
Let

1 22 32
A = lim (1+—2) 1+—2 1+—2 w1
n—oo n n n
nz l/n
+ﬁ)}
11 1+ r
n o8 n?
1
1

= logA = j log(1 + x?%) dx
0

S

= logA = lim

n—-oo

<
Il

2

1+x2dx

1
= [xlog(1 + x?)]5 — 2f
0

= logA =log2 — 2[x — tan™1 x]}

> logA =log2 —2[1 -] =log2 += 2
gA = log il g 2
= A= elog2+g—2 =£€n/2
o2
(d)
We have,
X
f 1 dx = T
Vo1 12
V2
/s
= [sec™! x]i‘E =1
T
= sec lx —sec™1v2 = —

12

Page| 142



T T A T

= sec‘lx—Z:E: sec”lx = 3= % =secy
=2
559 (b)
We have,
I = f f(x)dx
0

n ra

==
r=1(r-1a

=>1=Y", foaf(y + (r — 1)a)dy, wherex =y +
(r—1a

=y f fOdy [+ f(y +a) = f)
0

r=1

~fly+ (@ —Da} = ()]
=>I=n| f(x)dx
|

560 (b)
We have,
/3

x sin x
I = 5 dx
COS* X

-m/3
>I1=2],

function]
/3

/3 x sinx

-—dx [-integrand is an even
Cos“ X

=] = Zf xtanxsecx dx

0
I 1

= | = 2[x secx — log(secx + tanx)],

== 2[277.’/3 — log(Z +\/_)]

=11 =4n/3 —2logtan5n/12 =2 (2n/3
—logtan5m/12)

/3

561 (a)
Letl—fﬁdx | 7==adx
Puta* =t = a*logadx =dt

1
loga) /1 —¢2 loga

= sin"(a*) + ¢
ga

sin“lt+c¢

562 (a)
Letl = [

Xrsinx g —f( sec? —+tan )dx

1+cosx

X
—xtanz—ftanidx+ftan§dx

t x+
=xtan-+c
2

563 (c)

Letl = f_ll sin® x cos? x dx
Again, let f(x) = sin3x cos? x
f(—x) = sin3(—x) cos?(—x)
= —sin® x cos? x
~ f(x) is an odd function.
Hence, f_ll sin® x cos?xdx =0
564 (c)
Let] = [x{f(x*)g" (x*) — f" (x*)g(x?)}dx

Putx?2 =t = 2xdx = dt

1=1[{f(t)g"(t)}dt - ff”(tz)g(tz)dt]

[\.)Ib—\

[f(Og ©) - f F1(O8dt — gOf (©)
+[gof ©d+c
1
= SLFOE ) - sOF )] + ¢

1
=5 [ (D) — gDf ') + ¢
565 (c)
We have,
2

1= f|1—x4’|dx

2
=>I=2f|1—x4|dx['-‘f(x)
0

=1 — x*is an even function]

1 2
= 2{[(1—x4)dx+f(x4—1)dx}

0

o3 )

1

0
I = f [x + [x + [x]]]dx +j [x + [x + [x]]] dx
-1

0

566 (c)

>I=0L+1,
Forl; » [x] =—1land-1<x <0
—2<x+[x]<-1=[x+[x]] =
and now, =3 <x + [x + [x]] < =2
= [x+[x+[x]]] =-3

0

I, = J (—=3)dx + —3[x]%, = -3
-1

Forl, » [x] =0and0<x <1
>50<x+[x]<1=[x+][x]]=0
Again, 0 <x+[x+[x]]< 1
= [x+[x+][x]]] =0
So, I, =0
oL +1,=-3

567 (d)

-2
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568

569

570

571

573

A — .
Letl = [/ X}_¢a,cos®" xsin" x dx

T[ s
= j ao cos3 x dx +f a, cos? x sin xdx
0 0

T

Vs
+f a, cos x sin? x dx + f as sin x dx
0 0
Since, foza f(x)dx

_ 2faf(x)dx Jif f(2a —x) = f(x)
= 0
0 Jif fRa—x) = —f(x)

- Integral Ist and Illrd become zero.

~The given integral is depend upon a;and a;.

(a)
Let

. 2
J x sinx? eSecx

dx
cos? x2

2
1 2 1 2
=] = Ef esec¥ d (secx?) = Eesecx +C

(b)
We have,

1+ x+Vx + x?
Ve +V1+x

2
=§(1+x)3/2+C

dx=f\/1+xdx

()
Putting x = tan 8, we get

[ = f dx 3 sec? 0 do
= S =
J [x+ VeZ+1 1 . (tan 6 + sec )3

/2

/2

/- f cos @ 10 = [ 1
) (A+secH)3 | 2(1+sinh)? 0
0

~ 787278
(b)
1
mﬂ=ffa—wﬂww
0

t t
=j et ydy = etj e Y ydy

0 0
= e'[(—ye™)5 — (e™)§]
=el[-tet—et+1]=et - (1+1)
(a)

e? dx
Let] = fl x(1+logx)"2

Putl+logx =t = idxzdt

'I—f31dt—[ 1]3_2
h L t2 tl, 3

1 sec x? 2 2
==]e tan x“secx” 2x dx

574 (c)
dx

Letl :f(x+1)\/4x+3
Put 4x +3 =t%? = 4dx =2t dt
1 tdt dt
( - +1)t
=2tan"'t4+c=2tan 'V4x+3+¢
575 (b)
Let] = f;xf(x)dx . (D)

b
= [ = f (a+b—x)f(x)dx
[since, f(a + b — x) = f(x),given]

b
= [ = (a+b)j f(x) — I [from Eq. (i)]

b
=> 2] = (a+b)f f(x)dx

= = (a;—b) Lbf(x)dx

576 (a)
Here, fotz{x f(x)}dx = §t5

(Using Newton Leibnitz formula): differentiating
both sides, we get

d d
e {z ) - o o} = 2
= t2 f(t?).2t = 2t*
= [ =t
~ f (24—5) = ié [putting t= i%]
= f (%) =§ [neglecting negative]
577 (c)
Given, F(x%) = x2(1 + x)
= fx f®)dt = x*(1+x)
0

On differentiating both sides w.r.t., we get
2xf (x?) = 2x + 3x?

:f(x2)=1+3—x

2
= (2% =1 +;(2) =4 = f4)=4
578 (c)
We have,
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580

581

X

e
Let] = fmdx
Pute* =t = e¥dx =dt
dt

Q+t)(t+1)

_f[(1+t)_(2+t)] ‘
=log(l1+t)—log(2+t)+c

1+t
=log(—t)+c

m/2 sin3xcosx

(D)
...(if)

Let] = _—
f sin% x+cos* x

/2 cos3 xsinx
> [ = /7 S0 xsinx
0  cos*x+sin*x
Adding (i) and (ii), we get
/2
sin x cos x
2] = ﬁdx
sin* x + cos* x
0
/2
sin x cos x

=2l= f 1-cos2x\% = (1+cos2x 7 dx
0 ( 2 ) +( 2 )
/2

=>21=f

0

2sinx cos x
——dx
1 + cos? 2x

-1

5] 1f 1
= = ——
2) 1+t2

1

dt, where t = cos 2x

1 1 T T
_ = “147-1 — __(_~-_—
= 2] = 2[tan tl1 2( ) 4>
| T
=>[==
8
(c)
We have,
1 1

fe (x—a)dx—O:fe xdx—fe adx

0

N =

1
= Jetdt—aj x* where t = x2
0

>-(e—1) = afo eX’dx ..(i)
Since e*” is an increasing function for0 < x <1
n1<e* <ewhen0<x<1

S1(1-0) < [leXdc<e(l-0)=>1<

fol eX’dx<e .(ii)

From (i) and (ii) we find that LHS of (i) is positive
and f01 e*”dx lies between 1 and e. Therefore, a is

a positive real number. Also, from (i), we have

1

_2~D

fol e**dx

The denominator of (iii) is greater than unity and
the numerator lies between 0 and 1. Therefore,

... (iii)

0<axl1
582 (b)
Forx € [0,/4], we have x — [x] = x
/4 /4

f sinxd(x—[x])=f sinxdx = [— cosx]/

0 0
2
583 (b)
Weknowthat
I
—dx = |b| —|a|
a
2
X
. fUd 12— -1 =1
X
-1
584 (b)
We have,
1+ x?
1=f = x—f
1+x ,2+
=] =

f\/? ""

1 1)
= [ =log (x——)+ (x——) +2|+C
X X

585 (d)
2xtan|x| 21_
3x2  3x-0 «x

RHL is 2 and LHL is —§

tan |x|

x—0

So, limit does not exist
(b)
If f(t) is an odd function, then f:f(t) dt is an

even function.

(b)
We have,

1
2x —1

)
fan 14+ x— x2
0

586

587

)ox

x+x—1 }d
1—x(x—1) X

1

=>I=ftan‘1{
0
1
6[

tan"lx + tan"1(x — 1) dx

Page| 145



1
tan~tx dx + f tan~(x — 1) dx

0
1

1
b].

1

ftan‘1 xdx + ftan‘l(l —x—1)dx
0 0

1 1

ft n~lxdx + jtan‘l(—x) dx

0

1
oJ.

0
1

tan~ xdx—ftan‘lxdx =0
0
588 (a)
3n/4  x .
Let] = J-7'5/4 Tesinx % (D)
Then,

3m/4

I = f AL
B 1+sin(m—x)
/4
__ (3m/4 m-x .
I'= fﬂ'/4 1+sinx - (iD)
Adding (i) and (ii), we get
3m/4

T
21 = —dx
1+ sinx
/4

3m/4

1—sinx
=>21=rrf —zdx
CcOS? x

/4
3m/4
=>2[=m f (sec? x — tanx secx) dx

/4
3m/4
/4

= 2] = n[(tan 31 /4 — sec 3w /4)
— (tanm/4 —secm/4)]
=2l = n[(-1+v2) — (1 -V2)]
= 2] =2r(V2 - 1)
=1 = n(\/i - 1)
589 (a)
We have,

fx)
_ 2 tdt
lim =

x-1 x—1

2
;@ 2t ar
= lim——=
-1 x—1
= lim,, 2f'(x) f(x) =4 [UsingDe’ L’
Hospital’s rule]
=2f(DfD) =4=f (1) =1
590 (d)

sin?mx | sin?(-mx)
f(x) +f( X) T 1+m* + 14+

= 2] = m[tanx — sec x]

_ sin® mx N (sin? mx)m*

C1+4mx n*+1

1 — cos2mx
2

f [f(x) + f(=x)]dx = f [b?ﬂ] dx

_ 1 sin21rx+
- 2x 4 ¢

591 (b)

= sin® tx =

s
f (sinx + | sinx)dx
0
b 2n
= f (sinx + sinx)dx + f (sinx — sinx) dx
0 T

T 2
=f 251nxdx+f 0 dx =2[—cosx]|g + 0
0 n

=—2(cosm—cos0)=-2(-1-1)=4
592 (b)
We have,
X+21
flx+2m) = f sin* t dt

0

= f sin* t dt + f sin* t dt
0 X
21

= f(x + 2m) =f(x)+f sin ¢ dt

0
[ sin* t is periodic with period%]
= f(x +2m) = f(x) + f(2m)

593 (d)
d d (x*
— —Ddt=—{=—x?t=2x(x> -1
dxfz (t —1)dt dx{Z X } x(x )

594 (d)
We have,

1
=fcos—xdx+f—cos%xdx
0
2 2
= [sm—] ——[sm— Z(E_O) (O—E)
_4
T
595 (¢)

Wehave,I:f_llll—xIdx
Here,-1<x<1 = 1—-x2=0

= f_ll(l —x)dx
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596

597

598

599

600

601

(d)
Let [ =2

sin% x
sin* x+cos* x dx

i L S )

sin*x
>1=4] x ...(ii)
On adding Egs. (i) and (ii), we get

sin% x+cos* x
/2  costx

sin* + cos* x

/2
21=4f l.dx = 2n
0

> Il=n

(d)

Let f(x) = sin3 x cos? x

f(=x) = —sin®x cos? x = —f(x)

= f(x)is an odd function

Vs
f sin?xcos?xdx =0
=TT

()
1-5 1-5
Let] = £ _dx = X —dx
J-x2+xi2+1 f(,H_%)Z_l
1 1
Putx+;—t = (l—ﬁ)dx—dt
) I—f dt _ 1 1 t—1+
R IR PRl RV P I
_11 x2+1—x+
2 ogx2+1+x ¢
()
cos 2x + 2sin? x
f 5 dx
cos? x
2(sin?x + cos?x) — 1
=f 5 dx
cos? x
=fsec2xdx=tanx+c
(b)
Le tf1r/451nx+cosx

3+sin2x
Putting sin x — cos x = t and (sinx + cosx)dx =

dt, we get

0
dt
sz—
3+1—t2

-1
0

= [ =il G -

-1

11
4 83

~L10g3
7 log
(b)

[ [z [ e

602

603

dx
2

1 1 1
= dx—f
fo V1 —x? 0
0
t
= [sin"1 x]} +f Zdt (where, t? = 1 — x2
1

1—x

= tdt = —xdx)
= (sin™11 —sin~1 0) + [¢]?

T
_5_1
(b)

We have,

p'(x) =p'(1-x),vx € [0,1],p(0) = 1,p(1)
=41
> px)=-p(1—-x)+C

Atx =0,p(0) = —p(1)+C

— 1=—414C
= C =42
p(x) +p(1 —x) = 42
Now, I = folp(x)dx = folp(l — x)dx

1 1
= 21 =f (p(x) +p(1 —x))dx :f 42 dx
0 4

=42
= [1=21
(@)

We have,

x% -1

= d
! fx\/(x2+ax+1)(x2+,8x+1) g

=>1=f . d<x

X 12+(0(+ﬁ) x+-=)+ap
JG+d) (x+2)

1
.
X
1
:>sz dt ,where t
Jt2+ (e + Bt + af
1
=x+=-
X
1
=] = - 2dt
a+f a-f
\/(HT) -(59)
+
= [ =log <t+Tﬁ)

+C

) T

a+
:I=log|t+T'8+\/t2+(oc+ﬁ)t+aﬁ‘+C
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604

605

606

> 1=log|(t+a) + (t+p)+ 2/t +a)t +p)|

+ C —log?2
:I=log{\/t+a+\/t+ﬁ}2+C1
=1 =2loglVt+a+.t+p}+C,

1= 2log \/xz+ax+1\-/|—_\/xz+ﬁx+1}_l_c1
x

(a)

f@) = (D)

and f(—a) = li;a =T (i)

On adding Egs.(i) and (ii), we get
fl@+f(-a)=1

= fla)=1-f(-a)

Let f(—a) =t,thenf(a) =1—1t

Now, I; = ftl_txg [x(1—x)]dx ..(@1)
1-t

> = f (1 -x)g[x(1 —x)]dx ... (i)
t

On adding Egs. (i) and (ii). We get

1-t
21, = f glx(1 —x)]dx =1,

L_,
I

(d)

We have,

5 5

Jf(x)dx= ff(x)dx

2 )
5 5

=> [ f)dx— | f(x)dx=0
Jreoec ]
5 -2

= | f(x)dx+ | f(x)dx=0
Jreoec]
-2

= | f(x)dx=0
/

2 2
= ff(X) dx=0= f{f(x) + f(=x)}dx =0
2 o

Thus, f(x) may be an odd function
In general, nothing can be said about f(x) defined
onR
(a)
We have,

X
£60 = [ 2lelde > £/ = 21

0

Now,

607

608

609

610

1

f'(x) =1=2|x| =1:>x=i§

_1 _ 12
Forx =~ wehavey = f(x) = S5

1/2

2tdt ==
4

—2tdt = —
The equations of the tangents at (1/2,1/4) and
(-1/2,-1/4)arey = x —iandy =x +%

1 —_
and, for x = —~ wehavey = fo

respectively

()
LetI = [ cos [2 cot™? ’1;’6] dx
1+x

1+ x

d
1—x x

=fcos 2tan~?!

= f cos[cos1(—x)]dx [ 2tan"1x

- 1—x2
- cos 1+ x2

2

X
=—7+C
(b)
Let] = f23 x;z;:l)
3,02 1 2
=f2(7‘ﬁ+x_1)d"
1 3
= [—Zlogx +—+ 2log(x — 1)]
X 2
x—1\ 173
= [2108( )*}L
2 1y 1 1
= |2 (1085~ 1085) + 53]
4 1 16 1
=210g§—g=10g?—g
(a)

Let] = [x (x*)*(2logx + 1)dx
Let (x*)* = t,x%logx = logt

1 1
= (xz.—+ 2xlogx) dx = —dt
X t
1
= x(1 + 2logx)dx = 7 dt

1
I=]t.?dt=t+c=(xx)x+c

(@)

Letl = [ dx

(sinx—2 cos x)(2 sin x+cos x)
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sec? x dx
(tanx — 2)(2tanx + 1)
Puttanx =t = sec?x dx = dt

sf

= glog(t -2) —glog(Zt +1)+c

_1 5/ tanx — 2 4
- 08 2tanx + 1 ¢

f (t — 2)(2t + 1)

dt
2t+1

611 (b)
®  dx 1 x1® 1/m
_— |t -1 _] — (= _ 0
fo (a? + x2) [a an alg a(Z )
m
" 2a
612 (b)
We have,

J(logx)3dx = [x(logx)3]¢ — 3 j(logx)zdx
1 1

= f(logx)3dx =e
e

-3 [{x(logx)z}f -2 f(logx)dx]

1
= f(logx)3dx =e—3[e — 2[xlogx — x]¢]

=6—2e
613 (c)
We have,
2z

1
I=| ———d
fx(2x7+1) X
1

=] = 1f ! dy,wh 7
= y,wherey = x
yQ2y +1)

1
~7 [ (Zy + 1)] [logE ~ log 3]
1 6
=718 (5)
614 (a)
We have, [ f(x)dx = F(x) ..(i)

Letl = [ x3f(x?)dx
Putx?2 =t = 2x dx =dt

:%ftf(t)dt
:%{tff(t)dt—f(ff(t)dt) dt )

= ~{tF(t) - [ F(t)dt}
:%{sz(xz) —fF(xz)dxz}

615 (b)
We have,

[From Eq. (i)]

Of f(x)dx = 20ff(x)dx

.-.ff(x)dx+j‘af(x)dx=Zj.lf(x)dx
0

0 a
> [P fdx = [LfDdx (D)

Putting 2a — x = t in the integral on LHS, we get

ff(x)dx=ff(2a—t) (—dt)=ff(2a—t)dt
a a 0
:jaf(x)dxsz(Za—x)dx

Jf(2a—x)dx—ff(x)dx:f(Za—x)

= f(X)
616 (c)

Let] = fon x log sin x dx. Then,

I= J(n — x) log sin(m — x) dx
0

=] = f(n —x) logsinx dx
=] = nflogsinxdx—fxlogsinxdx
0
/2
== 27rf logsinxdx —1
/2
=] = nf logsinx dx = n(_—nlogZ)
2
2
= —710g2
617 (c)

Let I = [7[f{(@C}"f {g(x)}g (x)dx
Put f(g(x)) =t = f'(g(x))g'(x)dx = dt

2
ol = j t~tdt = [log f{g(x)} 1
1

=log f{g(2)} —log f{g(}=0
[+ g(2)=g)]
618 (b)
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619

620

622

We have,

dx) = ff(t) dt,

= ¢(—x) = ]xf(t) dt

= ¢(—x) = fx f(—u) (—du), where t = —u
= ¢(—x) = fxf(u) du [+ f(-u) =—-f(w)]
= ¢(—x) = faf(u)du+fxf(u)du

=0+ [ flwdu =000

Hence, ¢ (x) is an odd function
(b)
We have,

x3

x° 1
I=f dx=—f
V1 +x3 3) V1+x3

dt,where t = x3

3x?% dx

1 t
Sl==-| ——
3[V1+t
1 (W?—-1)2udu
:>I=—j—,where1+t=u2
3 Va2

=>I—2j 2 1d—2 w +C
=3 @ -Ddu=g{F-u

2 2
=>1=50 + x3)3/2 -3@ +x3)Y2+¢C
(b)

Letl = ffﬁz Vcos x — cos3 x dx
/2

= vcos x |sinx|dx
—m/2
/2
= 2f vcos x sin xdx
0

Putcosx =t = —sinx dx = dt

0 4 4
ol = _zf Vidt = —§[t3/2]‘1) —_
1

3

(d)
f_33(ax5+bx3+cx+k)dx
B ax6+bx4‘+cx2+k 3
e Ta T2 T
_a.36+b.34+c.32+k(3) a.3° b.3%
6 4 3 6 4

c.3?

_T+k(3)

623

624

625

626

627

= 6k

ie, Integral depends upon k
(b)

We have,

n

n
o1 1 T
lim — > r e™/m = lim — (—) e’/n
n-on n-oon
=1 =1
1

= fxe"dx =e*(x-1D]i=1

0
(@)
Given, I, = [ x™. e“* dx
cX

e eCx »
=— x"— | —.nx"tdx
c c
e x™ n
= In = - c In—l
=>cl,+nl,_; =e“*.x"
(0)

f”/z 1+ 2cosx p
o (24 cosx)? x

_f”/zd ( sin x )d
), dx \2+cosx x

3 [ sin x ]”/2 1
“ 12+ cos xl,
(@)
/4 2
Let [;" (m x — 4x*) log(1 + tan x) dx

Then,
/4

1= [ fr(G-x)-4(G-x) Js(1

0

2

(D)

+ tan (% - x)) dx
1+;nx

=] = f0"/4(nx — 4x%)log dx

Adding (i) and (ii), we get
/4

21=f (mx — 4x?) log 2 dx
0

...(if)

mx?  4x3™*
2 3 ]

1
=1 =5loge2|————-

3

= e pp—
192 O8e

(@)

_(m/2 cosx
Let I = fo (1+sinx)(2+sinx)

Put sinx =t = cosxdx =dt

- ! dt
" _fo (1+6)@2+1)

(- [
), A+ o 2+ 1)
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= [log(1 + t) —log(2 + )]} 632 (b)

= (log2 —log3) — (0 —log 2) Given, f(x) = [, |t|dt
(log g g 1
4 0 X
=logz =f |t|dt+f |t|dt
628 (b) o 0 .
We have, =J —tdt+J tdt
X -1 0
_f(a+bx2)5/2 dx £21° 21"
1 =-15| tI7
=] = f—sdx 2 1 2 0
a /2
@ (5+0) = [0 1]+x2 0| =21 +x2
1 (,a 52 —-2a - 71 P A
sI1=-—|(5+b) x—Fdx
2a ) \x? x3 633 (b)
1 a 5/2 a If0<a<bthen|x|=x
»1=-g | (E+r)  dz+o) b
1.2 (a 32 f fldx—b—a=|b|—|a|
I=—=—x—-=x(=+b c
= ZaX 3X(x2+ ) + J
1 x? 3/2+C Ifa<b<0,then|x|=—
~ 3a\a + bx? b|x| b
629 (c) —d fldx=a—b=|b|—|a|
This is a standard result and its proof is beyond a a
the scope of this book Iia <0<b, then
630 (a) |x| |
Letl = [ gy = Eh J7
IR — /3021 a a 0
Put3* =t = 3*log3dx = dt H 0 2
dt =>f=—j1.dx+f1dx=b+a=|b|—|a|
X —
= 3¥dx = log3 5 bcll | 5
_ 1 f Hence, [ —dx = |b| —|a]
log3) vtz -1 634 (d)
1 ——— 1+tan? x sec? x
:logSIOg[t+ t? -1 ]+C LetI = fl—tanzx dx = fl—tanzxdx
Puttanx =t = sec®? x dx = dt
3log[3x+\/9x—1]+c 'I—f dt
631 (c) 1-t?
1/2 1 1 1+1:+ _11 1+tanx
Let/ = [{1 4+ 2tan x(tanx + secx)} '~ dx =ox1 o8| Tc= 3\ T ana
= f{l + 2 tan®x + 2tan x sec x}/? dx 636 (d3) . .
f{x}dx=J (x—[x])dx=j (x —2)dx
= j{seczx + tan? x + 2 tan x secx}/% dx 2 2 2
x? ]3 1
=|=-2x| =2
=f(secx+tanx)dx 2 , 2
= log(secx + tanx) + logsecx + ¢ 637 \(/(\:)h
= logsecx(secx +tanx) + ¢ ¢ ﬂ;/a;/e,

cos3 x
I= ﬁdx'
C0Ss° x + sin° x

0
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639

640

/2 3 (T
CcosS (E—x

=] = f dx
T_ 3 (T
o Cos (2 x) + sin (2 x)
/2
_f sind x
- sin3 x + cos3 x
0
/2
. J cos3 x + sin® x s 0 s
= _— e = —
sin3 x + cos3 x x 2 4
0
(b)
We have,
X
foo = | lelde

-i/2
= f'(x) =|x| >0forallx € [-1/2,1/2]
= f(x)isincreasing on [—1/2,1/2]
=>f G) is the greatest value of f(x)

1 1/2 1/2 1
Now, f (3) = [11, ltlde =2 [/ *tdt = 5

(b)

Consider f(x) = fox(l + cos® x)(ax? + bx + c)dx

Obviously, f(x) is continuous and differentiable

on [1, 2] and (1, 2) respectively.

Also, f(1) = f(2)  (given)

~ By Rolle’s theorem there exist at least one
pointk € (1,2) such that f'(k) =0

Now, f'(x) = (1 + cos® x)(ax? + bx + ¢)
f)=0

= (1 + cos®k)(ak? + bk +¢c) =0

= ak?+bk+c=0 [as(1+ cos®k) # 0]
~x =kisrootofax? + bx+c =0,
Where k € (1,2)

Hence, at least one root € (1, 2)

641

642

643

(d)
We have, f(x)—Asm( )+B f' ()=\/§

and f f(x)d
X

f'(x) = —cos7

(1 _Am - m  Am
=1 (5) =T33
Butf’(l)=\/§
—\/_ =>A——

Now, fo f(x)dx ==
= jl{Asin(E)+
1 24

= [——cos—+Bx] =—
o T
2A 2A

Therefore

B}dx =%

= B+

(a)

We have,
14+ x* < (1+x?)?

14+ x% <1+ x?
1 1

>
VIt 1+x?

1

! d >f ! d
+x4 x 1+X2 x
0

= B=0
T

=

U

ﬂ

U

O\n—no\r—t

dx > [tan~1 x]}

V1 + x*

= dx> > 0.78
.[\/1+x

Also

_<1
"V14xt T
1

1
==
= <|[1ldx=1
! 1+ x* ]
Hence, I > 0.78and[ <1
(d)

0
v = f | sin x|[sin x] dx
2km

2km
+ j | sin x|[sin x] dx
0

0
| sin x|[— sinx] dx

Il
I
S—

2km

2km
+ f | sin x|[sin x] dx
0

2k
= f | sinx|([sinx] + [— sinx]) dx
0

Page| 152



T

= 2kf | sinx|([sin x] + [—sinx]) dx
OTL'

= 2kf sinx(0 — 1)dx
0

dasy (2000

= —4k

10 10
10.11
. 21k= —4Zk= —4——=-220
k=1 k=1

644 (a)
Let I = [} |x — 5|dx

= jos—(x— 5)dx + J:(x— 5)dx

x? x? °
=[—7+5x + 7—SxL
(25 16 25\
=(3)+ (5 +3)=17

645 (b)
Let

ex

= f ZrenEe D™

dt,where t = e*

1
=f(t+2)(t+1)

I f( ! 1 )d 1 (t+1)+c
= = _—
t+1 t+2 C\r+2

646 (b)

fumm—f—fm+f i
H l‘*l

= — —1]
4 4
1 tao 17
4 4
647 (c)
Since f(x) = x|x| is an odd function
g fflxldx =0
-1
648 (a)
f (x+1) g _j‘ e* + xe*
x(1 4+ xex)? x= xe*(1 + xe*)?

Put 1+xe* =t 2e*+xe*dx =dt

" f(t—di)tzzf[til_(t:zl)] dt

~ —sinx < 0,x € (0,7)

)

649

650

651

652

1
=log(t—1)—logt+?+c

t—1y 1
=log<T)+?+c

= <
ng

(c)
We have,

xe )+ 1 +
c
e*+1 1+ xe*

F(x) =f|t|dt

1
= F'(x) = |x| forallx € [-1/2,1/2]

= F'(x) > 0forallx € [-1/2,1/2]

= F(x) is increasing on [-1/2,1/2]

= F(—1/2) and F 1/2 are minimum and
maximum values of F(x)

~ Required value = F G)

1/2
Y2 11 3
f't"“‘ 7 =§(Z_1)=_§
(a]
We have,
/2 (%) .
=12 -
Jo Fe+f(5-x) ®
2 1(G*) .
>1=(" —=——dx ..(ii
Jo F(5-x)+f(x) (i)
Adding (i) and (ii), we get
/2
21 f 1-d T I T
= . = — = = —_—
*=2 4
0
(9]
_ (x%-1)dx
Let I'= fx3 2x4—2x2%+1

On dividing Nr and Dr by x°, we get

2 1
Z—x—2+p
2 1 4
Put2——2+F=t (x3 )dx—dt
1 rdt 1 1 2 1
= — _— - t g — J—
1) 7 2\/_+c > S +—+c

1
I =f x(1—x)"dx
0

Putl—x=z>= —dx =dz

0
ol = fl (1 —-2)z"(—dz)

1
f (Zn _ Zn+1)dZ
0

Page| 153



1

_ 1 1
“n+1 n+2

lznzl Zn+2

- n+1_n+20

Alternate
1

| = j x2-1 (1 _ x)(n+1)—1dx
0

[t is the form of beta function

=B+ =YL
J(n+3
~ 1 1 1
_(n+1)(n+2)_n+1_n+2
653 (b)
Let] =

i) 0%
Putax+b=t = dx=ldt and x:(ﬂ)

a

o[ (1)

1 b?
= t—?—Zblogt +c

2

slax+b— —2blog(ax+b)]+c
ax

a® +b
1 [a2x2 + b2 + 2axb — b?
== (@x + D) — 2blog(ax + b)]
+c
1 [2ax(ax + b a’x?
a3 agc+b )—ax+b—2blog(ax+b)]
+c
10 a’x?
= 2ax—ax+b—2blog(ax+b) +c

2

b
= x— —log(ax + b)] m

654 (d)
1

S R
2 1—2ax + a?
1
=>]= f(l—Zax+a2)1/2dx

1

1
> [——(1 —2ax + a2)1/z]
a -1

I= —%Ju — a)? +%\/(1 + a)?

1 1
>l=—-=|1-al+-(1+a)
a a
=>[=2
656 ()
Let I ={

sinx+cosx
3+sin 2x
sinx + cos x

> [=
j4— (sinx — cos x)? dx

f sinx+cosx
4+sin2x—1

Given integral can be rewritten as

Put sinx —cosx =t = (cosx +sinx)dx =
dt
) dt 1 2—t
.I—f4_t2—zl g2—+t+C

1 2 —sinx 4+ cosx
=-1 g( )+c

2+ sinx —cosx

657 (d)

Letl = [, —=

Le(t+1)

€1 S |
= —dt — dt
fe_l t fe_l (t+1)

= [logt — log(t + 1)]5-1

= [loge —log (e + 1)]

— [loge™! —log (e7! + 1)]

log( _T_ 1) —[~loge —log (e 1 + 1)]

log( [loge( + 1)]
=log,e =1
658 (b)
Let
/2 /2
_f cos3x +1 _f cos3x—cos3n/3d
) 2cosx—1 x= 2(cosx —cosm/3) x
0 0
=]
/2

B f (4cos®x —3cosx) — (4cos3m/3 — 3cosm/.
B 2(cosx —cosm/3)

/2
cos3x — cos®m/3
cosx —cosm/3
0
/2
BJ‘ cosx —cosm/3
- = ( )dx
2 cosx —cosm/3
0
/2

== 2f (cos?x + cos?m/3 + cosm/3) dx

/2

3 1.d
—Ef .ax

0

/2
1 3
=>I=J (1+c052x+§+cosx)dx—7
0
_37r +1 3 — 1
=2 7=

659 (a)
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660

661

662

1
(1+y)?

Putting x = — dx=-— dy, we have
1+y

1
I(m,n) = fxm‘l(l —x)" ldx
0

0
1 1 \"!
:Km“%:ju+wa&1_1+J
(=D
@ ?

0 yn—l L xn—l
> 1) = | Gty = | s
o) 0

But I(m,n) = I(n,m)
° xm—l ° xn—l
1mm) = [ v = | e
0 0

(b)
[2; sen(apdx = [,° sgn({x — 1})dx (by
property)

16
[ senctnax
0

1

1
= 16[0 sgn({x}dx =16L sgn(x)dx

=16f11-dx=16

(b) 0
Letlzfslomdx
r -1 1

-fs [x—1+x—2]dx

[—log(x — 1) + log(x — 2)]3°

—log9 +log8 + log4 —log 3

—2log3 +3log2 + 2log2 —log3

—3log3 +5log2

—log 27 + log 32

Y
— 10857

(d)
Let f(x) = (ex3 + e‘x3)(ex —e™¥)

= f(—x) = (e‘x3 + ex3)(e‘x —e%)
= —(ex3 + e‘x3)(ex —e™)

=—f(x)

= f(x)is an odd function.

663

664

665

666

f fx)dx =0
(b)

b et
———dt =
Jy =

0 -t
e‘bj ©
t—1

o (t+D)

0
—dt
f_l(t+b)—b—1

Letx = a cos? 8 + B sin? 6. Then,
x—a=(—-a)sin?0,—x=(B—a)cos?8
and, dx = 2(f — @) sinf cos 6 dO

Also,x =a=>60=0and,x==>0 =mr/2

B
f dx
JJa=aE -0
/2

2(B —a)sinBcos O
(B — a)sinf cos O

/2
=2f dd =m
0
(@)
We have,
_ 1
I_f{(x—1)3(x+2)5}1/4 dx
1
=j — dx
CRRT
1 (mx—1\"* x—1
:>I=§f<x+2) d<x+2)
4 x — 1\ V4
_§<x+2) +C
(b)
Let
I =

/3 .
f_n/3 xsecxtanx dx [xsecxtan x isan even]
/3
= ZJ x secx tanx dx
0
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=2 [x secx — log {tan (Z + g)}] "
0

4 2 loet 5m
3 ogtan 12
667 (a)

We have,

(x* —x)1/4 1 14\ /4
1= [T a(p)

1 1\ 1
I==|(1-= 1-——
= 3[( x3) d( x3>

668 (c)
f(x)

sinx 4+ sin2x 4+ sin3x sin2x
3+ 4sinx 3

1+ sinx sinx

[Applying C; = C; — (C; + C3)]

sinx sin2x sin3x

= 0 3 4sinx

0 sin x 1

= sinx(3 — 4sin®x)

= sin 3x

Then, f:/z f(x)dx =

[cos Bx]”/z
3 o

(=5)leos (3x5) - coso]

(o
1
3

fon/z sin 3x dx

669 (a)
f(x +3x2+3x+1) dx

Let] = D)
(x+ 1)3 j
(x +1)2

(x + 1)5

(x + 1)
670 (c)
Put x = a (sin §)?/3

2
= dx = 3 a(sin®)~1/3 cos 0 do

. X

] al/2(sin 9)1/3 2 a (sin0)~/3 cos 6

va3 — a3sin? 0
22
3 a3/24/1 — sin2 0

cos 0
do

sin 3x
4sin:

doe

1

2 x~3/2
= §sin‘1 (E) +c=gx)+c
X3
(X) —sm E

671 (c)
We know that, if
I, = [ sin™ x dx, then

sin®lxcosx = n+1

I, =— +— I
where n is a positive 1nteger
= nl, — (n—1l,,, = —sin® txcosx
672 (b)
Let] = fon S ¥ cos3 x dx ...(J)
i

= I=f S (M=) ¢o53 (1 — x) dx

— ’ T sin?x 3 P
>I=—[ e cos® x dx ...(ii0)

On adding Egs.(i) and (ii), we get
2=0=>1=0
(b)

[y p @0t =1yde 2= cosx _q
lim =25 ——=lim |
X7 ﬂ2/4(\/z—;)dt xX=3 (x——) 2x

Applying L’ Hospital’s rule

673

. 27%%(log, 2)(sinx) log, 2
= hrrTlt = =
noy o 2x + 2 (x - 5) T
674 (c)

[ regr @i - [ reguax
= F@e'@ - [ /(g - g @)

- f ¢ (O (x)da]
- g () - f' W)
675 (d)
We have,

f(x)—Asm(2)+Bf ( )
= Zand,ff(x)dx=E
. s

~fl(x) = A;cos (E)

2
f'(1> Am n  Am An N 4
= —)|=—cos—=—>> —= > A=—
2 2 4 22 242 yis

Now,

ff(x)dx=ﬁ
. s
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676

677

678

679

680

1
_ 24
=>f Asm )+B}d -
0
24 24
=>[——cos + x] =—>B+—=—
T o T T T
>B=0
(d)
I_f dx
" J cosx —sinx
_ dx
V2 ) (L E
V2 (\/E CcoS X ﬁsmx)
_ 1 f
= > =
\/_ cos(x+4)
1 T
=Tjsec(x+z)dx
1 T
—Tlog|tan(4 > 8)|+c
— |t (+3”)|+
—ﬁog an > 3 c
(b)
(x+1)2 x24142x
Let = f 2+1) fx(x2+1)

dx

=j;dx+Jx2+1

= I=log,x+2tan"1x +¢

()

Let! =f\/7mdx=\/§f(sin§+
cosxZdx
=Zfsin(%+;)dx=—4cos(§+%)+c
Butl = —4cos(ax+ b) + ¢ (given)

On comparing, we get

_1b_7r
27

4
(b)
Graph of y = f(x) will be of the following form.
Form the graph we can observe that period of

f(x)is 1 unit.

y
2 -1 o 1 2 3

AT

4 1
1

f f)dx|=2] x(x—1)dx| = 3 54 unit

2 0
(@)

m/2 sin8xlogcotx .

Letl = [, — dx ..()
Then,

681

682

683

51n8 ——x logcot(——x)

Tl.'
=f dx
5 cosZ E—x)
m/2 sin8xlogtanx .
=] = ————dx ..(ii
fO coSs 2x ( )

Adding (i) and (ii), we get

/2
sin 8x

- [ 208
- cos 2x

0
=>1=0
(@)
We have,
3[x] =5,x>0
F(x) ={ 2, x=0
3[x]+5,x<0
2
f f(x)dxdx
-3/2

logldx =0

A

0
= f(s[x]+5)dx+ f(3[x]+5)
1

2
1

2
+f(3[x] —5)dx + I(B[x] —5)dx

0

> = ](—6+5)dx+ f(—3+5)

T2

1 2
+bf(—5)dx+1f(3—5)dx

3
=>1=—(—1+§)+2(o+1)—5(1—0)

+(-2)2-1)
j=—tip, 5,1t
= = — — —_ —_ = —
2+ 2
(a)
(1+x%)
Letlzfmdx
xz(iz+x2) (%+x)
— X _ X
) ),
3(1 2 1 2
3 (m-x (F-=)
Put ——x%=z
X
1 dz
<3+x)dx———
X VA
S 1 dz
s E m
=z V24 = x4+c
1—x
(a)
We have
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684

685

686

I
_ f sin@ — cos 0
(sin 8 + cos 8)Vsin O cos 6 + sin? O cos2 6
=1
sin? 6 — cos? @
= > do
; 2 (i N _1
(sin@ + cos 9) \/(sm 6 cos 0 + 2) "

2 cos 20
=>1= —f do
(1 +sin26),/(1 +sin20)2 — 1

1
:1=—f d(l
1

(1+sin26)y/ (1 +sin26)% —
+ sin 26)
= | = cosec™1(1 + sin 26)
Hence, f(6) = 1 + sin 20
(d)

 f(x) = cosx — cos? x + cos3 x—... 0

_ cosx
" 1+4+cosx

f g _f1+cosxd
w ) fx) ax = 1+ cosx x

1
— | —d
f1+cosx x
—f1d 1f 22 g
= X > seczx

1 X
=x——tan=.2+¢c

2 2

X
=x— tanz +c
(<)
We have,
F(x) = lzf 4t2 — 2F'(t)]d

4
= F'(x) = %[43(2 — 2F'(x)]

— x—23f{4t2 —2F'(t)} dt
4
= F'(4) = ! el64—2F' (] -0
= 18F'(4) = 64 = F'(4) = %
(d)
We have, f'(x) = f(x)
/&) _
f(x)

= logf(x) =xlogC

687

688

689

690

= f(x) =Ce*
51=Ce®=>C=1 [~f(0)=1]
f(x)—e andg(x)—x —e*

f () glodx = f e* (x? — e¥)dx

(a)
We have,

T

1 s
—  dx=—
fa+bcosx x Vaz = p2
s

0

df ! d r X 2

> | —  dx=—-—"____

da) a+bcosx ™™ 2(a? — b2)3/2 ¢
0

wa
=z J. "~ (a + b cos x)2 dx = - (a? — b2)3/2
07[
B wa
> of (a + b cos x)? dx = (a? — b?)3/2

(©
e*(1 + sinx)

———dx
(14 cosx)

= e 2SeC > <':ll’12 X

—1f *sec?>d +f “tan=d

—zeseczx eanzx

=extanf—fextanfdx+fextan£dx
2 2 2

—extanf+c

B 2

Butl =e*f(x) + ¢ (given)

x
~ f(x) =tan§
(o)

dx
Let] = f(ex+e—x)2 - f(ezx+1)2
Pute®*®* +1=z
= 2e%*dx = dz
.1_1 dz
T2 ) 22

1
=—5-+tc¢

2z
1

—— 4
2(e=+1) ' ¢

e?* dx

1
= —E(e2x+ D' +c¢

(a)
We have,
xcosx +1

I =f dx
/2x3 esinx + x2

Page| 158



691

692

693

694

(2x cos x + 2) eSin¥

dx

1
:>I=J— - X
2y eSinx

~/2x esinx+1

1 )
=] = thz—_dt,whereresmx+ 1 =t?

=>1=1 |— +C
Bl 1
V2xeSin¥ +1—1
= log . +C
V2xeSnx +1+1
(@)
We have,
3
3log,|sin x3
| =f 8el Idx
x
1
27
3x2log,|sin x3|
=] =f 3 d
x
1
[ log,lsin x°|
0g.|sin x
=>]= fgex—3d(x3),where t=x3
1
271 Isin¢]
og.|sint
S1= J O8elSntl
t
1
=1 = [ ¢'©de = [0OF = 6@ - o)
1
Hence, k = 27
()
6,510gex e4logex
fe3logex — e2logex
log, elogex4
_felogex3 — elogex? dx

5 — xt

=J—x3_x2dx
53

=jx2 dx =—+c

(c)

2a fx)
Let! = Jo Foreraam
T fea-x
") faa-or i

Q)+ fa—x)

s 20 =

) fO)+fQ2a—x)

=>]l=a

B fx“(x—l)
) x2(x—1)

dx

dx. Then,

2a
dx=f 1-dx = 2a
0

(c)
1
x| </14+x%2 5 —>—
lx| = 1+ x2
1
.[ 1d > ! d
—dax X
0 |X| 0 V1+X2
$11>12

695

696

697

698

(d)
-+ Integrand is discontinuous at g, then
/2 3m/2
f 0.dx + f 0.dx=0
0 /2
T[ _1 . _1 .
s 0<x< §,|tan tanx| = | sin™" sin x|
3 _ L .
and %< x < f,ltan Ttanx| = |sin"!sinx|
(c)
We have,

cosx — cos3 x
sz 1—cos3x dx
[cosx
f 1—cos3 sinx dx
2
2z

d (cos3/? x)
2
=] = §cos‘1(cos3/2 x) +C

(b)
We have,

foZ sin(x? + 1) —sin2(x? + 1)

=] =

- (cos:"/2 x)2

2sin(x2+ 1) +sin2(x2+ 1)

B f 2sin(x? + 1) — 2sin(x? + 1) cos(x? + 1)
)2 sin(x? + 1) + 2sin(x? + 1) cos(x? + 1)‘

_f 1—Cos(x2+1)d
)7 1+ cos(x? +1) x
<x2+1>

=fxtan dx

2
_ft x?+1 4 x?+1
= | tan 5 3

x?+1
= log sec< 2 >‘+C
(a)
Let! —f __X4X __ ix.Then,
0 1+cosasinx

1—f i d
~ ) T+ cosasin(m—x) "

T
f x—1
cos a sin x
0
T
.y sec?x /2 p
= =
4 tan?(x/2) + 2tan(x/2) cos a x
21 zf at here ¢ = tan~
= = = —
) ¥ 2tcosa+ 1’V ans
0
dt
= 2] =21

(t + cos a)? + sin? a
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699

700

701

T _, (t+cosa\1®
= =— tan (— )
sina sina /I

=>]= [— — tan~(cot oc)]

Sﬂla
na

=] =

(d)
Let, I = [ tan(sin~

——tan"!tan E—a =] =
2l C

sina sina

1x) dx

= _1———5———) =
ftan (tan Nepri dx
Put, 1 — x% = t2
= —2xdx = 2tdt

tdt

— =—t+c=-—
t

s ] = —
(b)

1 |1—x 1 1—x
Let] = fO mdx = fO s

1—x%2+¢

dx

X
= —dx—j —dx
j@\/l—xz o V1 — x?2
1

= [sin 1 x ]} —f X g
0 vl—xz
Putt? =1 —x? = tdt = —xdx
0t
~ I =[sin"11—sin"10] +f Zdt
1
T

Vs
— 0 — _ _

Alternate
Put x = cos 20 = dx = —2sin 260 dO

_I_fo 1— cos 20
T n/a 1+ cos20
J”/4sin9
=2
o cosf

/4
=2f (1+c0529)d9—2[9—
0

.2sin26d 6@

.2 sin 8 cos 6d6

sin 29]

0
T
===—1
2
(b)
We know that sin % = %

sin(n+%) = sin7_n: _1

6 2

X
—dx
f\/l — x2

702

y
A
(17/2)
. 0]
X X
(0, ‘R’) 300 300(0’ 2?_[)
(-12x/2) (-1/2,117/2)
y (1.3 7/2)
yV
o 11m _ T
sin T = sin (Zn — g)
_ LT 1
= —sin c="3
A o . 3T .
sin — =sin— = —
6 6

Hence, we divide the interval 7 to 27 as

( 771) (77‘[ 117'[) (11n 5 )
nl 6 ) 6 ) 6 ) 6 ) n

= (0.-3).(-3-1)-(-3.9)
sSinx = T3 K ) 2’

2sinx = (0,—1),(—1,-2),(—1,0)

21
f [2sinx]dx

71/6 11m/6
= J —1dx +f —2dx
013 7

/6
21
+f —1dx
117/6

5w
-3
(d)
We have,
! d
(sinx+4) (sinx — 1) X
/- (sinx +4) — (sinx — 1)
=
(smx +4) (sinx — 1)
f 1 1 p
~5 smx—l ~5) sinx +4 X
f 2dt
T5)a—1-¢2
_f 2dt here ¢
5 ) 2t a1+ ) Ve
=tan>
o= 1]‘ dt
Co5)t2—2t+1 10) ;241i41
2
I 2 ! dt
= = —— _—
5) (1-1t)?
1 1
- dt

10 (t+ i)z + (V15/4)°
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703

704

706

707

1 2 ) _1<4t+1)+c
== ———tan

5(-1) 5V15 V15

2 1 2 L 4tan§+1
=>I== - tan™ " | ————

5 tang—l 5v15 V15

+C

H A—2 B = -2 _4tan§+1
ence, A = -, —ﬁ,f(x)— e

(d)

Given, [ e* (1 + x).sec?(xe*) dx = f(x) +
constant

Put xe* =t = (e* + xe*)dx = dt in LHS, we
get

LHS = [ sec? t dt

= tan t + constant

= tan(xe*) + constant = f(x) + constant

= f(x) = tan(xe*)

(<)

Since e*~[*] is a periodic function with period 1
1000 1

3 f eXIXldyx = 1000fex‘[x] dx
0 0
1
= 1000 J e* dx = 1000(e — 1)
0
(b)
2e* +3e7* 2e%* +3
f3ex +aex :f3e2x a2
Let 2e?* + 3 = A(3e?* + 4) + B(6e%¥)

= 2e?*+3=(3A+6B)e ** + 44
On comparing both sides, we get

2=34+6B ..(i)
and 3 =44 ..(ii)
From Egs. (i) and (ii), we get
9
2=-+4+6B
1 +
6B =2 2 !
= = —_——_——= ——
4 4
1
24
f 2e%* 4+ 3
—_—ax
3e?* + 4
_f 3(3e?* + 4)
“Jager ™
1 f 6e2* 4
24 ) 32+ 2"

_3 11 (3e?* +4) +
=-x 24og e c

4
(b)

X
Let] = f1+(x3)2 x

Putx3 =t = 3x2%dx = dt

708

709

710

711

dt
1+ t?

1]
3

1 1
—tan"lt+c= §tan‘1(x3) +c

(b)
We have,

T

I =fxsinxcos4xdx
0

== j(n — x) sin(m — x) cos*(m — x) dx
0

T

=>I=f(7r—x)sinxcos4xdx
0

Vs
:I=nfsinxcos4xdx—1
0

5 T
5 o 5 5
I T
=] =—
5
(b)
2x124+5x°
Letl:fmdx
2 5
__l__
zf%dx
1 1
2 5
:(_x3_F)dx:dt
dt 1
Then, I = ft_3_2t2+c
1
= ) >+ ¢
3 %10 .
G
(o)
7-[/2 Zsinx ]
Let! = " smrgess 4% ()
mj2  2C08X ~
:I:fo mdx -..(i)

/s
putx = (E - x)]
On adding Egs. (i) and (ii), we get

/2 T
21 = ldx =
|, o=

T
= [ =

4
(b)
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712

713

714

715

716

T lcos2x+ 1
[ ez,
0 2

e T
=f \/coszxdx=f | cos x| dx
0 0
T

/2
=f cosxdx—f cosx dx
0 /2

=2
(d)
Let] = [e*!084 ¢* dx = [ a*.e* dx
X
= j(ae)x dx = (ae) +c
log, ae
(@)

Let f(x) = log(x + V1 + x2) and Replacing
x by — x, we get

f(=x) =log (\/1 + x? — x)
(VIF# +%)
— 2_
log(\/1+x x)—(\/l-l-—xz+x)
. [(1+ x?) — x?]
ST+ +2)
=log1—log( 1+x2+x)

=1

= —log( 1+ x? +x)
= f(-x) = ~f (%)

Hence, f(x) is an odd function.
1

3 f log(x+\/1 +x2)dx =0
-1

(b)

I, = f(logx)" dx

1
= (logx)™. x —fx.n(logx)"‘lzdx

= I, = x(logx)™ —nl,,_1/

= I, +nl,_, = x(logx)"

(@)

v x2 < xz<x

S1+x2<l+xz<l+x
1 1 1

=}'1+x<1_,_x§<1+x2

b odx 1 boax
= < 7rdx<f 3

= {log(1+x)}) <1 < (tan"1x )}

s
:>log2<I<Z

(b)
b b
Let] = [ %dx = [ —1dx

= I =—[x]%=[-b+a]

717

718

719

720

721

722

=|b|—lal [+va<b<0]
(d)
We have,
0 x?>—sinx cosx — 2
f(x) = [sinx — x? 0 1-—2x
2 —cosx 2x —1 0
0 sinx —x® 2—cosx
= f(x) =[x —sinx 0 2x —1
cosx — 2 1—2x 0
[Interchanging rows and columns]
= f(x)
0 x?> —sinx cosx — 2
= (—1)3|sinx — x2 0 2x —1
2—cosx 2x —1 0

[Taking (—1) common from each column]
= f) = ~f() = f@) = 0= [ f@)dx =0
(d)

1 1
f(x) = lim n? x/*+D) [xﬁ_m -1 ]

n—oo

1

o x1/(n+1) (xn(n+1) — 1) ~
= 711_1)130 I D) logx = logx

n(n+1) n?
Hence, [ x f(x)dx = [ xlogx dx
= le Lty
= logx —gx* +c
(b)
We have,
1= ! dx = —1 d

= fx1/2(1+x2)5/4 X = fx3(1+x2)5/4 X
1 17/ 1
I=-=|(1+= 1+—
= 2[( +x2) d( +x2>
1\-1/4

11(1+= 2\/x
>1=—= ( "21) +C=——"—+C

2 _1 (x2 + 1)1/4

4

()

{x}=xwhen0<x<1land[x+1] =1
1 1
1
f ({x}x + 1]dx =f xdx ==
0 0 2
(a)
We have,
2
2
f(x —log, a) dx = 2log, (E)
0

2
=>2—210g2a=210ga(5)

=1 =1log,a+log, 2 —log,a
= 2 =log, a + log, 2

:'2=log2a+l

()

=1 =13a=2
o8, a 0g, a a
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723

724

725

1, x>0
0, x=
-1, x<0

By definition sgn (x — [x]) =

10
f sgn (x — [x])dx

0 10
—J 1dx+f 1dx
-2 0

= —[x1%, + [x]3° = 8

(c)
We have,

[ee]

-

0

0 cos*6+sin* 6
_ rm/2  sin?0
=>1= fO cos* 6 +sin* 0 de
Adding (i) and (ii), we get
/2

dx

1+ x*

2
cos” 0 d@,where x = tan@

..(ii)

(D)

1
21 = ——df
f cos* 0 + sin* 0
0
/2

:,~21=f

0

=>21=f

0

sec* 6
1+ tan* 6

t2+1

dt
t*+1

v 1
of (t-2) "+

- (S, -5 -

0

I Vs
5] =—
2V2
(@)
X2 +4—-4

fxzxj-ll dx = (x%2+4)

2
=f<i2::_x2£:-4>dx
:f[l— ]dx:jdx—J

_ dx B 4 x
—x—4fm—x—ztan §+c
=x—2tan‘1f+c

2
()
Let/ = [ dx = |
Putxe*+1=t
= (xe* + e¥)dx = dt
= (x+ DeXdx =dt

dx

dx

x2+4 x2+4

e*(x+1)
xeX+1

726

727

728

729

730

731 (

dt
Iij=logt+c
= log|(xe* + 1)| + ¢
()
Letl = [

1
Put%zt >

dx
4+ 1)5 (x+2)3
= +2)2 dx = dt
t 1/4

Bl 1 i)
(as[x+1]<x+1)
[@] =0 [from Egs.(i) and (ii)]

(b)

Lettan™lx = ¢

(9
Putx* =t
= x*(1 + loge |x|)dx = dt

fxx(l +loge |x)dx =t+c=x"+c
(a)
J{ (logx — 1) }2
1+ (log x)?
(logx)* +1—2logx
[(logx)? + 1]
(logx)? +1—2x (logx )
[(logx)2 + 1]

dx

dx

-J

x
fdx (logx)2 +1 dx

(logx)2 +1 e

1+24+34+...+n4

lim S
n—oo n
o 1+23 433+, 4n8
— lim 3
n—oo n
10 1 1% 3
r r
1 N1 r
lim~ > (~) ~lim ~x lim ~ > ()
r=1 r=1
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1
1
=] x*dx — lim — x

n-oon

1 Let! =2 [e** sin3x dx + 3 [ e** cos 3x dx
f x3dx
0

02% 02%
=2 [Tsin3x — T3cos3xdx ]

511
[ l +3fe2xc053xdx
732 (c) =e?*sin3x + ¢
(% et 737 (b
Let I = es = 5 @ ®) .
Pute™ =t = e ¥dx = —dt |x2—1|dx=j —(x? = 1Ddx
dt 0 0
=— | —==-log|t+/t?—-1|+cC 2
j\/tz—l | | +f(x2—1)dx
:—log|e‘x+\/e‘2x—1|+c 5 13 )
733 (d) =l—%+xl + %—xl
Since, cos(sin x) > cosx > sin(cos x),for x € 0 1
1 8 1
072 =——4+14--2-=+1
3+ +3 3+
/2 /2 =2
:fo cos (sinx)dx >J;) cosx dx 738 (a)

/2 For0 <x < 1,we get
> J sin(cos x)dx x2 > x3
0 For,1 < x < 2, we have x3 + x?

=>I>K>] 2 3 2 3
L 2% >2% for0 < x < land2* < 2% for
734 (c) ) ;
_ 4_ <x <
Let [ = fl 17x° +229x 31xd _fl x 1dx 1 " 1 )
x2+1 —1x2+1 . 5 5 5
T2 =1 (x2 + 1) :fodx>f2xdxandJZxdx<f2x dx
:0_2_]- (x2+1) dx 0 0 0 0
0
5 1 =1, >l and I3 > I,
_ (% _4 739 (b)
- \3 )| T3 1
0 f(sin 2x — cos 2x)dx = —sin(2x —a) + b
735 (b) V2
1 1+ \2 1 1
Let] = fo sin <2tan‘1 ,ﬁ> dx = V2 <ﬁsm 2x—ﬁcos Zx) dx
1
Put x = cos 26, = —Zsin(Zx —a)+b

then sin|2tan™ 1+cos 26 1 V2 1
\I 1—cos 28 = —\/2 f (E cos 2x — —sin Zx) dx

= sin[2 tan"1(cot 8)] V2

1
B _ T =—sin(2x —a) +b
—sm[Ztan (tan(2 9))] ;/Ti .

. T . . = —Gj —
=sm[2(E—e)]=sm(7r—26)=51n26 = —\/ff(2x+z)dx—\/§sm(2x a)+b
=1 —cos?20 =1 - x? V2 1

‘/ cos \/ X = —TSID(ZJC-FZ)-F =Tsin(2x—a)+b
Now, fl sin <2 tan~! 1+x> = f V1 —x?dx 1 . 1 2
= —sin 2x+—)+c=—sin 2x—a)+b
e T
- X [sin™1 x]3 5

2 f .'.a=—TT[,bER
=5 [m —1-0]+ 3 [sin"1(1) — 0] 740 (d)

1 1m m Let] = [eX* " 1dx+ [(x—=)e*™*  dx
_2[0]+2(2)_4 ( )
736 (a)
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741

742

_ 1 _
= xe*+*! —f(l——)xex” Ydx

)
1
+f(x——) Tt gy
x
= xe** " 4 ¢
()
We have,

I=|f(k—1+x)dx
/

k
=>1= ff(t)dt,wheret=k—1+x

k=1
k
=>1= ff(x)dx
k-1
n k
=Z f Fx) dx
k=1p=
1 2 n
=] ff(x)dx+jf(x)dx+---+ ff(x)dx
0 1 n—1
=ff(x) dx
0
(<)
Let] = [} —ozdx ()
Then,
T
1
1= [ st
1+3cos(n:—x)
T
f3+e cosx
0
> 1= [ Soey (D)

Adding (i) and (ii), we get
T

s
21=f1.dx=n:>1=§

ER We have,

T
.f 1 + 3COSX
0

/2
1 1
=1 = f {1 4 3cosx + 3cos(71:—x)}dx
0
/2
1 1
=1= f {1 T 3eosx 1 3—cosx}dx
71/2

:I—J. dx——

743

744

745

746

747

(c)
We have,
1

1
I =
fx2+2xcosa+1dx
0

1
=] =
(x + cosa)?sin? a
0
1 _, (¥ +cosa\)!
I )
sina sina 0
17 11+cosa Lcosa
=1 =— tan™t —— — tan™ " — ]
sina L sina sina
== ! [tan—1 (cotg) — tan"*(cot a)]
sinal 2
1 (m « T a
=] = ———)—(=-a)|=
sina -(2 2) (2 a)] 2sina
(c)
/4 sin8+cos 6
Let[f 9+16 sin 26
Putting sin@ — cos 8 = t and (sin 6 + cos 8)dO =
dt, we get
0 0

1 1
- f9+16(1—t2)dt_ f25—16t2dt
-1 -1

; 1 [l (5+4t)]° 1 1 (1)
= = — e —
201 °8\5—4¢)]_, = 40 °®

~ L3
=200

(@)

[e9] dx
Let! =y ey

Putx = tan 0 = dx = sec? 6 d6

/- j‘”/z sec? 6d0
= 3
o (tan@ ++VtanZ0 + 1)
_f”/z sec? 0d6
~J, (tan8 +sec)3
m/2 1/cos?@
:f sin@ 1 3d9
0
(cosG+c056)
_J”/Z cos "
), (sinf +1)3
1 ]"/2 -1,1_3
2(sin6+1)2] T8 "2 8
(b)
f dx _f dx
x2+4x+13 ) x2+4x+4+9
dx _1t _1<x+2)+
G+22+32 30 U3 )*°¢
()
3x
Since, | = [ ————dx

1+e2X et
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(e3* —e¥) __ -1/2\"5/3 -1/2
1= 1+62x+e4xdx =>1==2[(1+x712) 7d1 +x71?)
-1 _ 1 4+ x~1/2 —2/3
_f1+u2+u4du [u=e”] $I=—2X( ad ) +C

1 1 -2/3
(1 __2) (1 __2) -2/3
=f—u du=f—u du =3(1+x72) "+
1+—+u? 1)?
u? (U'F;) -1 752 (a)
dt 1 1 1—cosx
=z [putu+;=t=>(1—§)du=dt] J(l—COS.X) cosec?dx = fl—z dx
L A SO it R | I . cosTx
T2l T T2 a1 T =f—————
1+ cosx
1 e? —e* +1 1
==log|5———|+¢ _ 2% L X
2 e +e*+1 =3 sec de—tanz+c
be - fb L dx 2a a
a ,/E}x—a)(b—x) 1a /—x2%2+(a+b)x—ab f(x)dx — J {f(za _ x) + f(x)}dx
= f dx 0a 0 a
a b-a\? a+b\? = f fQRa—x)dx + f f(x)dx
JE) (=) : :
a+b\ 1? =m+n
— |sint [ = 754 (a)
b—a _ n .
— I, = [(logx)® dx  ...~J0)
a s Ipoq = [(logx)™™ 1 dx ...(iD)

Now, I, = [(logx)™ - 1dx

o .
_E-I_E_T[ =(logx)”x—nf(logx)”‘lzxdx
749 (d)
Let] = [* (sin®x + cos® x) dx = = x(logx)" — "f(l(’g x)" " dx
-1
2 fon(sin6 x + cos® x) dx = I = x(logx)" —nlp_4

n/2 n/2 - ~ Ly +nl ;= x(logx)"
= 4f sin®x dx + 4[ cos® (— — x) dx |755 (a)
0 0

2 x2 t2-5t+4
/2 c31 & & Let f(x) = fo —r—dt. Then,
=8 sin®x dx =8X ——x—=— x* —5x2 + 4
fo 642 2 4 f'(x) = Zx#
(2+e*)
750 (b) ]
We have For points of extremum, we must have
A ) ! — — —
x f'x)=0=>x=0,x =41,+2
I = [ (ogay™ dx e
s .
1 . Let] = J.O de (l)
1 /2 zsinx(n/z—x)
= Im = [(logx)mx]ic - f m(Ing)m_l X ; X x dx = I= f 2sin(m/2-x) + 2cos x(m/2—x) dx
1 CosXx
=L, = (logx)mx —mly,_1 =1 = f:/zmdx (11)
=k — U1 = x(logx)™ On adding Egs.(i) and (ii), we get
—my_q [ Ln=k—1Hn_] m/2 psinx 4 ocosx T
>k =x(ogx)™l=m ZI:J;) 2sinx } pcosx *=3
751 (b) T
We have, =>I=7
1= fx‘2/3(1 +x1/2)_5/3dx 757 (b) n
1 1
- ; _,r/n — x — [o,x11
- fx3/2(1 +x71/2) 5/3 1, Al—{?o —erin = j; e*dx = [e*];
r=1
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758

759

760

761

=e—1
(d)

The integrand is an odd function. So the value of
the integral is zero

(a)
We have,
[ 2x — 3 (2x+1) —
,[(x2+x+1)2 x= (x2+x+1)2
o 2x+1
(x> +x+ 1)2
- 4] ! > dx
|G+ 1722 + (V372)]

=] = —m — 41, where I;

=f ! . > dx

|G+ 1/2)% + (V3/2)|

Putting x + 1/2 = (v/3/2) tan 8 in I, we get
V3/2sec?6 do

Il:f[(\/_/Ztané?)2+(\/_/2)2]2

1+c0529
=1 = \/_fcoseda—gx/_f

4
=], =——={0+sin26}+C

:>11=i{tan—12x+1+ﬁ( 2x +1 )}
3V3 V3 4 \x2+x+1
+C
1 16 _ 2x+1
- x2+x+1_3\/§tan V3
4/ 2x+1
_§(x2+x+1)+
(d)
Let] = f\/_(ﬂ)
Ld _f;dx
Vx(x + 1) g Vx(x + 1)

1 1
_fﬁdx_f&(awl)dx
=2Vx —2tan 'Vx+¢
=2(\x —tan"'Vx) + ¢
(b)

We have,

T
2x(1 + sinx)
= | ————dx
1+ cos?x
-1
T s

I f 2 gx+
>5/= | ———
1+ cos?x x

-7

Zf x sinx d
—dx
1+ cos?x

-1

762

763

764

766

T

:I=0+2x2f
0

xsinx
—dx
1+ cos?x

T -
xsinx

S1=4 | ——"r
f1+coszx
0

¢ (m — x) sin(m — x)

=>]=4
1+ cos?(m — x)
T T
I 4] 7T sinx d 4[ x sinx
= = —_— —_ —_—
1+ cos?x x 1+ cos?x X
0 0
= I = —4n[tan" (cos x)|T — I
= 2] = —4n[-n/4 — /4] > | = n?
(a)
Let
_ 1 2 3 )"
A= lim {(1+—)(1+—)(1+—) (1 +—)}
n—oo n

= logA —7111_r)1;10n210g 1+

log(l + )

r=1

= logA = lim

n—oo

= logA = j log(1 + x) dx

0

= logA = [nlog(1 + x) — x + log(x + 1)1}
4

= logA =210g2—1:>A=E

(d)

2 0 2
f |x|dx=—f xdx+fxdx
-2 -2 0
x2]° x2)?
[, +[]
-2 0

=—(0-2)+(2-0)=4
(b)

= sin"1(cos x) + cos~!(sin x) is periodic with
period 2m, then

a+5m/2
f (sin"1(cos x) + cos™1(sinx)) dx
a+2m

[ (st eos G- )
+cos™ fsin (5 - x))) d

/2
= f (sin"1sinx + cos™! cos x)dx
0

T
2

/2 xz 7'[2
=2f xdx=2{—} =—
0 2 0 4

(d)
Putx +V1+x2=t
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767

768

769

1
:(1 +ﬁ.2x)dx=dt
:>x+m
T+az
dx dt
N
. log(x+m)
f V1+x2
:(loit)2+c

% [log(x + /1 + x?)]?
(0

Putting e¥ —1 = t? and e*dx = 2t dt, we have

dx = dt

=

flogt

\/_

log2

=>]= 2[tan‘1 t—tan"'1] =2tan"'¢t

2

0\|=|

\/7

log2

m
=>2tan‘1t—5=

ol _

=>tan‘11:—z
3
>t=V3=t2=32eX—-1=32e¥X=4>x

= log, 4
(d)

J‘cosx+xsinx
X2+ xcosx

X+ cosx —x+xsinx
= > dx
x2 4+ xcosx
_fd fx(l—smx)
B x(x + cos x)

= logx — log(x + cosx) + ¢

g|x + cosx|

()

Let [ = f\/:Tx—l
fx3 [(x3)2 = 42

Put x3 =t = 3x%dx =dt

'1_1f dt
' 3 t‘/tz — 42

1 1 t
sec™ (—) +c

3x4 4
1 (x
= ESGC <Z> +c
770 (a)

3

X
F(x)=f logt dt
x2

Applying Leibnitz theorem, we get
d

Y — 3.% 3_ 2. % 2
F'(x) =logx i log x i
=3logx-3x%2 —2logx - 2x
= (9x? — 4x) logx

771 (b)

We have,
0o 1
flog(l +x%) kflog(l + x)
1+ x? B 1+ x?
0 0
/2
=>f log sec? 0 d6
0
/4
=k j log(1 + tan @) d8, where x
0
=tanf
/2 /4
:—ZJ- 10gcos€d9=kf log(1 + tan6) d6
Zloge 2 = k(=1
= -2 X_E 08,2 = (§ ogZ)
=>k=28

772 (b)

4 1 4
Jlx—lldx=j (1—x)dx+f (x — 1dx

1
—1——+[8 4- (——1)]
2
—1+4+1—5
=5 5=
773 (b)

Given, f(x) is a continuous function.

Let us consider f(x) = x

andf (x —1)dx = [——x]

2x dx = [x%]°5; = 16
10

5 10 °
f 2f (x)dx =f f(x —1)dx
-3 -6
774 (c)

=16
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][sin(log x) + cos(logx)]dx

d
= ja[x sin(logx)} dx
= x sin(logx) + ¢
775 (b)
Letl = [ —dx  ..()
Then,
a
f 1+ef(a o
0
a
f1+e e dx [ fl@a=x) + f() = 0]
[
=>1= [ Zmode (i)

Adding (i) and (ii), we get

a a
ef™ +1 a
21=j—dx=j1dx:a:>I=E

el 41
0 0
776 (c)
Let] = f_11|1 —x|dx = f_ll(l — x)dx
=\|lx —-—— =
2],
777 (d)
2
Letl = f31 [tan‘1 4 tan~1% +1] dx
- x<+1 X
2
Now, tan~1! Zx +tan~ 12X
x2+1
[ x x%+41
_ 1| _x%2+41 x
= tan _x x4
| x2+1° «x
F2 2 2
x“+ x“+1) T
=tan~?! =tan (o) = =
| x(x2+1).0 (e) 2
3
Hence, I = f—1§ dx = 2m
778 (b)
Let I =

Put x3 =t = xzdx=§dt

.-.1=lf ! dt=ltan_1(x3)+c
3) 1+t 3
780 (b)
1+x+m
Vx + V1 +x
_ (O Ve H T
_j Vx + VT +x
=]ﬁdx=§(1+x)3/2+c

781 (b)

dx

We have,

f(x) =RQx+1)|sinx|,mt < x <21
= f(x) =—(2x + 1)sinx

Hence, required primitive is given by

—j(Zx + 1) sinx dx

= —[-(2x + 1) cosx + 2sinx]

+C
I 11
=(2x+1)cosx —2sinx+C
782 (a)
Let] = kfole(Sx)dx

Let3x=tzdx=%

3¢t dt k3
~I=k| =. — == . d

fo3f(t) 3 9fotf(t) t
Now,ngSt Sf@®)dt = f03 t.f(t)dt

[given]

=>k—1=>k—9
5= =

783 (c)
Put x¢+e*=t = e(x®1+eX¥Vdx =dt
' fxe‘l + e*71 4 1 (dt

1
x=—|—=-logt+c
x€ 4+ e* e) t e &

1
= Elog(xe +e*)+c

784 (a)
Let I = [ cosec (x — a)cosec x dx

sina
I=|— . — dx
sinasin(x — a) sinx
1 J sin(x — a) cos x — cos(x — a) sin.
sina

S _1 J[cotx—cot(x—a)]dx

sina

sin(x — a) sinx

=— [log | sin x| — log|sin(x — a)|] + ¢

sina

1
= ———log|sinx cosec(x —a)|] + ¢
sina
785 (b)
cos©
Let I'= f V4-sin2 0
Putsin® =t = cos0db = dt
L oat
4 —t2

t 1
— in—1
[sm 2]0

1
= q] _1—:
Sin >

786 (a)
We have,

/2

. ] =

s
6
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787

788

T
1—f ! d
) a?—=2acosx+1 X
0

=1
Vs
:f(az
0
=1

1+ tan?x/2
+ 1)(1 + tan? x/2) — 2a(1 — tan? x/2)

2dt
t2) — 2a(1 —t?)

x
, where tan 5

:J (@+D(+
=t’

oo

=>I=2f
0

2 dt
_(a+1)2f 2 o (1=a)’
ot +(1+a)

| 2 <1+a>t 1
= =
(a+1)?\1-a an

>(tan™' oo — tan~1 0) =

dt
t2(a +1)%2 + (a — 1)

t(1+a)]”
—a

=] =
1

(b)
Letl = fll |;C+2| dx

For—-1<x<1,|x+2|=2+x

x+2
f_1x+2
=[x}, =1-(-D)

(c)
x+2J/(x—-1)

- (G + 1242/ D
(x—1D+1
and

/x—2m+

J(,/(x D) +12-2/x -1
= &-D-1
Then, fls(Jx +2Jx—1)+ Jx —2/(x = 1)) dx

5 5
:f (,/(x—1)+1)dx+j lv/(x —1)—1|dx
1 1
5 2
:f (,/(x—1)+1)dx+f 1-y(x—-1))dx
1 1
5
+J. (V(x—1)—1dx
1

1—a?

1
dxzf 1dx
-1

= f:(\/E +1)dx
; fl(l - mdﬁf:(\/}— 1)

o] o -] oo
=(2? )+ (1-3)+(5-9)+G-1)
E)

789 (d)
Let | = [ :

(sinx+4)(sinx-1)
_ (sinx +4) — (sinx — 1)
"~ 5J) (sinx +4)(sinx — 1)

5f(smx——1) 5fm

B sec’x/2
ngtanx/Z — 1 — tan? x/de
1

N

sec®x/2
Put tan; =t

2tanx/2 + 4 + 4 tan? x/2

X
= seczzdx =2t dt

[ = 1j‘ 2dt 1j‘ 2dt
S 5)2t—1-t2 5) [2t+4(1+t2)]
. = 2 dt 1f dt
T 5) 2t—1—t2 10 t2_lt+1
2
_—2 1 1 1
5 ) -2 ‘Ef 1\2 (VI5)’
(t+3) ()
2 1 2 ) _1(4t+1)+
=— — an c
5(—-1) 515 V15
2 1 2 4tan= +1
=— tan~![ —2—
5(tan——1)  5v15 V15
+c
. _z ___2 _4tan£+1
A=iB =gk f ="
790 (a)
f(\/tanx + +/cot x)dx
f(x/smx \/cosx>d
x
Vvecosx  vsinx

sinx + cos x
Hm)dx
\/_(smx+cosx)
Zemxoosx
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sinx + cosx
=\/§J
1= (sinx — cos x)2
Putsinx —cosx =t
= (cosx + sinx)dx = dt

— 3 f
V-2
2sin~1(sinx — cosx) + ¢
791 (b)
2x T xsinx
Let[_fﬂ1+ 052x +2f7T1+coszx
T Xxsinx dx .
=1=0+ 4f 1+cos2x (1)
T 2x ) _
f —de is an odd function
1+ cos*x
n'(n x)smx
=1= 4f “14cos?x ax.. (11)
On adding Egs. (i) and (ii), we get
T sinx
2] = 471] —de
o 1+cos“x
Putcosx =t = sinx dx = —dt
=2 J‘l —dt
nlTen ;. 1+t
T
=2n[tan1t]l, =2n [Z + —
792 (c)
We have,

sin x p _fsin{(x—a)+a'}

= —— dx=

f sin(x — a) * sin(x — a)
=1 = f{cos a + sin a cot(x — a)}dx
= [ = xcosa + sinalog, sin(x —a) + C

~A=cosa,B =sina

793 (b)

Since x — [x] is a periodic function with period 1.

Therefore, sin(x — [x]) m is a also a periodic

function with period 1
100

I = j sin(x — [x])mdx

0
1

=100 f sin(x — [x]) mdx
0

1
100 200
=>I=100fsmnxdx——7[cosnx] —
0
794 (b)
+ f(x) = cosx — cos?x + cos3 x—...
_ cosx
" 1+cosx
J‘ (0d _f1+cosxd f 1 J
C | fdx = 1+ cosx x 1+ cosx x

795

796

797

798

799

— 1J Zxd
=X 2 SEC2 X

= 1t ad 24c= t x+
=x—5tanz c=x—tano+c
(b)

We have, foaf (2a—x)dx =p

and foa fl)dx =2

Now, using properties of definite integral

fozaf(x)dx = j;)af(x)dx + foaf(Za —x)dx

2a
= f f)dx=21+n
0

(9
Let
f'()
f(X)log{f(x)}
= fmd[log{f(x)}]
= log[log{f (x)}] + C
(b)
4 3 4
J |x — 3|dx =j (3—x)dx+f (x —3)dx
1 1 3
x? x? *
= [336—7 ) + 7—39(]3
9 1 16 9
=(9-3)-(-2)+(5F-12)-(5-9)
_>
2
(a)
f (logx+ )dx —jexlogxdx+Jex.%dx
1 1
=[e logx]—fe ;dx+fe ;dx
=e*logx +c
(b)
Let] = f 3n/2 [(x + )3 + cos? x]dx ...(Q)

—1/2

—1/2
=1 = f [—(x + m)3 + cos?]dx ... (ii)
—-3m/2

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

—m/2
21 = f 2 cos? x dx
—-3m/2

/2
= f (1 + cos 2x)dx

—-3m/2
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800

801

802

803

804

805

—-m/2

sin 2x
=[x+ ]

2 —-3m/2
[ m  sin(—m) 3 sin(—3n))]_
7272 ( 2 T T2 B
; T
=>[==

2
(@)

2
Let] = ffm%dx = fologx.idx

Putlogx =t = idx =dt

logx t2 logx

ol = 2f tdt=2 l—l = (logx)?
0 2

(b)

Given, f'(x) = x +i

0

On integrating both sides, we get
2

x
fx) =7+logx+c

(d)
Let] = [e~198% dx = fi dx = log|x| + ¢

(b)

] dx _fld 1
x(x+1) J«x x x+1

—logx—log(x+1)+c
log| |+c

(9

We have,
2 /4 /2

I = f sinvx dx=2f sint dt,where t? = x
0 0

= [ = 2[—tcost + sint], 2=

(b)

Let f(x) :fx[\/%—i]dt

—dt
\/1+t2 f

Letl; = fo \/Wd
Putt =tan® = dt = sec? 0 do

tan~1x ec-10
Il = j
0

sec O
= [log(sec O + tan ©) ] ™" *
= log (sectan™! x + x)

~ f(x) =log (sectan™ x + x) — log(1 + x)
i ~ lim | sectan™lx + x
= lim f(x) = lim log T+

806

807

808

809

= lim log

X—00

<m+x>

14+ x

(o
=y

= [sin"!x dx
V1 —x2 dx
=>12=Jcos‘1x dx

= log lim

X—>00
= log, 2
()

Given, I;

and I, = [ sin™

Now, I; + I, = [(sin™! x + cos™! x)dx
T T
= de = E X
T
11 + 12 = E X

(b)
Let I = [ cos®x.e'°85n*dx = [ cos? x sin x dx

Put cosx =t = —sinxdx =dt

s t* cos* x
[=—|t°dt=——+4+c=—

4 4
(©)

We have,
cosx,0<x<m/2

1+cost_ _
2 _lcosxl_{—cosx,ﬂ/ZSxSn
T T
1+ cos2x
f dx=f|cosx|dx
0 0

/2 T
=>1= f cosx dx + f—cosx dx
0 /2
= [sinx]g/2 — [sinx]g/2 =2
()
Let f:/z sin2x logtanx dx ...(i)
1= [ sin2 (®
—.[0 sin (E
T
- x) log tan (E
a a
[ | reax [ fe
0 0
- x)dx]
T/2 . i
I=[;""sin2xlogcotxdx ..(ii)

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

/2
21 =f sin 2x log(tan x cot x)dx
0

Page|172



810

811

812

813

814

815

/2 /2
=f sin2xlog1dx=f 0dx
0 0

=>1=0
(@)

Since, the given function is an odd function.
T
ol = f (1 —x?)sinxcos?xdx=0
—Tt
(a)
Let A = lim sec2 (1)2 + Zsec? (3)2
- n-co n n n

+.. +—sec (= )]

ity (O)seet ()
r=1

1
= A =f x sec?(x)?dx
0

2

d
Putx2=t=>xdx=?t

1t 2 1 1
~A==| sec’tdt==[tant]; =tan1
2 ), 2
(b)
[
T+cosax 7 2 cos2(ax/2) x
_1j axd_ltan ax/2
=3 sec? 5 x—z. /2
1 ax
=—tan—+ ¢
a 2
(b)
f\/1+cosxdx

=J ’2c052§dx

X X
=\/§jcosz dx=2\/§.sin§+c
(c)

f_szf(x)dx = f_zzf(x)dx +L3f(x)dx

2 3
=f e®S¥*sin x dx+f 2 dx
-2 2

Function of Ist integral is an odd function,
therefore the value of Ist integral is zero.

3
3 f F)dx = 0+ 2[x]3
-2

—0+23-2)=2
(d)
Letl = [«x

" dx
Trer
Putting 1 + e* = t?ie- x = log(t? — 1), we get

816

817

818

819

1= Zflog(t2 —1)dt

tz
:>I:Z{tlog(tz—l)—thz_ldt}

:>I:Z{tlog(tz—l)—2f1+(t21_1)dt}

t—1
=>1=21tlog(t?—1) -2t —1 ( )} C
{ 08( ) C\r+1 +

=>]=2xV1l+e¥*—-—4+v1+e*
vi+e*r—1
—2logd———+C
VI+eX+1
Hence, f(x) = 2x — 4 = 2(x — 2) and
(x) = ViteX-1
W) = irer
(o)
+ v(t) = cosmt,
ds .
> — =
Tt COS T
sinmt
>S5 = +catt=0,s=4,c=4
sinmt
=5 =
T
(a)

LetI = [ cos(loge x)dx = [ cos(log, x) - 1dx

f —sinlog, x)
X

= cos(log, x)x — x dx

= x cos(log, x) + f sin(log, x)dx

= x cos(log, x) + f sin(log, x) - 1 dx

= x cos(log, x) — sin(log, x)x
cos(log, x)
=t

= x cos(log, x) + x sin(log, x) — I
= 21 = x[cos(log, x) + sin(log, x)]

x dx

=] =

(d)
Letl = [

x
> [cos(log, x) + sin(log, x)]

(e*=e%)
(e*+e™*)log(coshx)

Putlog(coshx) =t = .sinhx dx = dt

eX —e~X

1
coshx

——dx =dt
eX*+e™*
e* —e™*
2
e*+e
and coshx = T]

1
I:f?dtzlogt+c

[+ sinhx =

X

= log(logcoshx) + ¢

(b)

Given,u = —f"(0) sin0 + f'(6) cos 6
andv = f"(0)cos® + f'(6)sin®
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820

821

823

On differentiating w.r. t 0 respectively, we get
du _ lll(e) . e
i f sin

—f"(0) cos O

+ f"(6) cos 6 — f'(6) sin 0
f”'(e) sin® — f'(0) sin6
and — = f""(8)cos® — f"(8)sinb +

f”@sm@ +/Bcosb
=—f""(0)cosB+ f'(8) cos 6

2 2
(@ +@
=[f"(O)F + [ (O))
+2f'(8)f"'(6)

=[f"(6) + f’(G)]2

d 1/2
Now, f[ d—'; ] de = [[f"(8) +
/(8)dd
=f"(®)+ f(8) +¢
(d)
We have,

T Vs
sink(m — x)

f sin(m — x) dx
0

sink x

sin x
0

7Tsinkx
:>1=—f - dx=—-1=22I=0=>1=0
Sin x
0
(d)
sinx
Let I = fsin(x—af)

Putx—a=t = dx=dt
sin(a +t
:¥dt
sint
jsinacott+cosasintdt

sint
sinajcottdt+cosajdt

sinalogsint + +cosa.t + ¢y
sinalogsin(x —a) + cosa.(x —a) + ¢;
sinalogsin(x —a) + xcosa + ¢

[letc = —acosa + c¢q]
(b)
fx3logx dx
_x“1 J‘x4 1d
= logx 7 X
x* x3 x* x*
=ZIng_fT x=—logx—E+c

1
16[4x logx —x*]+¢

824

825

826

827

(@)
We have,
sin® x
I :j dx
(14 cos?x)V1 + cos?2 x + cos*x
=1
1 —cos?x
_ _f ( ) d(cos x)
(1 + cos? x)V1 + cos? x + cos* x
1-t2
=] = _fmdt,wheret = cosx
1
1 E—
=] =f ( tz) dt
1 1)2
(t+3)(e+3) -1
1 1
=>1= d (t + _)
2 t

(3 ey
£)+e

=sec™!(cosx +secx) + C

=] =sec’? <t+

(a)
We have,
x:fZSiIlt . _19d93ndy f\fSlne 40
= t sin~1(sin t) ddy 1 sint
— =cos tsin~!(sint) and— = —
dt =T
= dx =t t ddy _ sint
= tcostand— =—
dy sint 1 tant
> —= X —
dx 2t tcost 2t2
(c)
Let | = 100 [/? (nxtcosmtsing

sin x+cosx
/2 /2 sin x

= 100 f 1dx +f —dx
0 0 sinx + cos x

sinx

Letl; = (D)

x ...(ii)

0 sinx+cosx
_ frc/z cosx
—Jo

putng— x]

= I —_—
1 sinx+cosx

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

/2 T
0 2

T
=>11=Z

+ 1=100[>+] = 100 3T 750
2 4 4
()
We have,ﬁ(f(x)) =gx) =>df(x) = g(x)dx

Now,
1= [ r@age
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1
S 1= =
828 (b)
» sin*t + cos* t is periodic with periodg
T+Xx
Now, f(x +m) = [,
X
= f (sin*t + cos* t)dt + j
0

0

= —{ fI? - If @]}

(sin*t + cos* t)dt
X+

(sin*t + cos* t)dt

=f(x)+ fﬂ(cos4 t + sin* t)dt = f(x) + f ()
0

or

/2
=f(x)+ Zf (cos*t + sin* t)dt
0

= f@+2f(3)
829 (b)
Let I = fo \/de =f01%

Putx? =sin® = 2x dx = cos0do

. I_lj“/zsin39cosed9
N 2 )y V1 —sin?0
1 (™?sin30 cos®dd 1 [™/?
B LT R L
cos©
‘/_\/ \/ 1
3
2 5 / ..... / )
830 (a)

1
(x+2)2

-1 1
Let Z==¢ = dx == dt
x+2 3

1
= — —-3/4
dx 3Jt dt

1
' j[(x—l)3(96+2)5]1/4
4
=-t/*+
3 c
4 (x — 1\V/*
:§<x+2> T
831 (c)
dx

Let1=fx+m
Put x =t?24+1 = dx=2tdt
I_f 2t

—dt
t2+t+1

2t+1 f 1 it
t2+t+1
=log(t2+t+1)—j

—dt
t2+t+1
1

(e+3) + (3
<2t+1>+c
V3
_1<2m+1>+c
V3

dt

2

—tan~!

V3

2
=log(t*+t+1) -

= log(x +vVx—1
832 (b)

) - =t
—ﬁan

833

834

835

836

Given, 2f(x) — 3f (i) =
Put x = iin Eq.(i), we get

2f (3)-3f@) =7  .(iD)
On solving Egs. (i) and (ii), we get

(D)

3 + 2x?
f) =2
Now, f fx)dx = —fz 3+52xx dx

J‘2<3+2x)d
AN
x2]

2 1

= 5[310gx+

1
—§(3log2+4—310g1—1)

1
—g(3log2+4—0—1)

3
= —§(1+10g2)

(c)
[ e* (———)dx
2e* 2 2
:__I_ . —_ d ! e
—Hcl fe) =Cand f1(0) = -
(b)
We have,
4 4
VxZ —4 1 4
=f 2 dx=f—3 1——2dx
x x x
2 2
Let1—i=t=>x dx = dt
3/4
1 1 3.4 1 33
— £3/2 =
1=5 [ VEde=gx[on); 124];
0
3
32
(b)
We have,
— 3
fe“ogx (x*+ 1) tdx = fe'ogx x4+1dx

3

=>I—J al d
B x4+1x
(d)

Given, [” o

1
Zlog(x4 +1)+C

_ T
1+4x2 T8
p dx 1

fp dx
0 1+4x2 470 %+x2

[~ (7))

1
=3 [tan™! 2p] = 3

LHS= [,

1 1
=251
2

Page| 175



837

838

T
=tan"'2p = —

4
=>2p=1
1
>p ==
P=3
(c)
m/2 sin?x .
Let, I —f prE—— X (1)
Then,
77/2 2 (T
Sin (E—x)

dx

/= f
rd sm(——x) +cos(5—x)
=>1= fO sin x+cosx (ll)
Adding (i) and (ii), we get
/2

sin? x + cos? x
= 2] = —_—dx
sin x + cos x

m/2 cos’x

0

/2
1
:>21=j ——dx
sinx + cosx
0
/2
21 1f 1 d
= = — —_—dx
Vs
\/EO cos(x—z)
/2

:21=%0f sec(x—%)dx

=2 = %[Iog (Sec (x - %) +tan (" - %))]

1
=2l = ﬁ [log(\/i + 1) - log(\/i - 1)]

1 \/_ 2+1 1 2
= \/_log(\/i +1)
1
I= ﬁlog(\/i +1)
(b)
Let] = VxZ+1 log(x +1) Zlogx]d  Then,

’ 1
I—f 1+—10g 1+ —dx

Putting 1 + ; =tand — Fdx = dt, we get

1
1= —Ef\/flogt dt

1 t3/2\ 211
- __ _ 2| Z43/2
=1 {logt(3/2> B,Itt dt}
272
_ )z 3/2 _Z(Z243/2
2{3(1°gt)t 3<3t )}+C

1 s 2
== —§t510gt+§t3/2 +C

=] =

839

840

841

3/2

I 1(1+1) {1 (1+1) 2}+c
= = —— _ _] - =
3 x2 o8 x2 3
(b)
We have,
5

5
x? 4
I=Jx2—4dx=f(x2—4)dx
3

3

:1—[ PR (x_z)]
T o2 %\x 2/,

3 1 15
=2+ (log; - log§> =2+ log7

(d)
Since | sin x | is a periodic function with period
10w s T
f |sinx|dx=9f|sinx|dx=9fsinxdx
b4 0 0
=18
(b)
We have,
a—c b—d a—-c+b-d
Aly)=|b—c c—d b—d—-1
y+c y+d y—b+d
Applying Ry - Ry — Rz and,R, - R, — R;
2
» [ a0y
0
a—c b—d a—c+b-—d
b—c c—d b—d-1
2

:f(y+c>dy f(y+d>dy Jo-bay
0

a—c b—d a—c+b—-d
:J.A(y)dy c—d b—d-1
2+2c 24+2d 2-2(b—-d)

Let x be the common difference of the A.P.
a,b,c,d. The,
2

[awyay -

0

—4x
—2x—1
2+ 2x

—2x —2x
—X —X
2x+2c 2+ 2d

= Of A(y) dy

0 0 2

—-X —X —2x—1
242c 2+4+2d 2+ 2x
2

Applying
R; - Ry — 2R,

—X

—X
=>fA(y)dy=2|2+2c 2+2d

1 1
:fA(y)dy=—4x|1+C 1_I_d|=—4x(d—c)

= —4x?
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842

843

844

2
fA(y) dy = —16 > —4x? = =16 > x = +2

0

()

fcosec‘*x dx = f cosec?x.cosec?x dx
= j cosec?x(1 + cot? x) dx

= f cosec?x dx +fcot2 x.cosec’x dx

cot3 x

—cotx — +c

(d)
If f(x) is a continuous function defined on [a, b],
then

b
m(b — a) Sf f(x)dx <M(b—a)

Where M and m are maximum and minimum
values respectively of f(x) in [a, b]

Here, f(x) =1+ e~*’is continuous on [0, 1].
Now,0<x <1 =2x®<x

SeX <eX e >e¥
Again,0<x<1=>x2>0

> e <e e > 1

ne* < e < 1forallx € [0,1]

> 1+e*<14+e* <2forallx € [0,1]

1 1 1
> j (1+e"‘)dx<J
0 0

2dx
= 2_E<f 1+e™)dx <2
0

(c)
We have,

(1+e*)dx < f
0

I = f eSec¥ (tan? x + secx + sec? x + tanx sec? x
+ tan x sec x)dx

=] = f eS¢X [secx tan x (secx + tan x)
+ (secx tanx + sec? x)]dx

=>1= f eS¢ * secxtanx - (secx + tanx)dx

+ j esecx

- (secx tanx + sec? x)dx
= | = (secx + tan x)eS€¢*

— f(secx + tanx
+ sec? x)eSeX dx
+ f eSec¥ (secx tan x + sec? x)dx

=] =e5*“¥(secx +tanx) + C

845

846

847

848

(a)

Let I = fM
3x

Putvx =t

dx
! d 2dt
—dx =
Vx

J‘Zlogt
3t

2 (logt
§f—t dt
2 (logt)?
=3 > +c
1
=3 (logvx)” + ¢
(b)
We have,

2
I =f sin? x dx
0

dt

=] =2 | sin®?x dx [+ sin?(2m — x) = sin? x]

=>]=4| sin?xdx [+ sin?(m — x) = sin? x]

Vs
6[
/2
of
(a)

We have,
0<x<1
>1<1+4+x*<2

S>1<J1+xt<V2

1 1
=>—=< <
V2T V1t
1
1
=>—(1-0 Sf dx<1(1-0
2( ) 1+ x* ( )
0
1
1 <J’ 1 dx < 1
>—< x <
V2= ) i
1
=>f ! dx € [ ! 1]
X =
J 1+ x4 V2
(o)
3x+2 .
Let] = fm dx (1)
Again, let
3x+2 A B c ..
223~ o2 w22 Ty W)

= 3x+2=Ax—-2)(x—3)+B(x—3)+
C(x — 2)2...(iii)

On putting the values of x = 2, 3 respectively,
we get
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849

850

851

852

3x2+2=B(2—-3) => B=-8

and 3x3+2=C(3-2)* = c=11

On equation the coefficient of x2in Eq. (iii), we get
0=4A+C > A=-11

On putting the values of 4, B and C in Eq. (ii), we

get
3x+2
(x —2)2(x = 3)
B 11 8
(x—2) (x—2)2
N 11
(x —3)
' I_f 11 8 4
T G-2) =22" (x—3) x
8
=—11log(x —2) + x=2) +11log(x —3) +¢
—111 (x_3)+ LA
a 8 x—2) (x—2) ¢
(a)
Let] = [ ——. e¥dx — [ - .e¥dx
1+sinx sinx+1
_ (cosx)e”
" 1+sinx
f — (1 + sinx) sinx — cos? x xg
(1 + sinx)? eax
ex
_fsinx+ 1
e*cosx 1 e*dx
= - +f - .exdx—f—_
1+ sinx 1+ sinx 1+ sinx
e*cosx
=———+c¢
1+ sinx
(o)
Let] = fozn sin®xcos®xdx

=2 fon sin® x cos® xdx [+ fQ2m —x) = f(x)]

5x

Let f(x) = sin® x cos
f(r —x) = sin®(w — x) cos®(m — x)
= —sin®x.cos °x = —f(x)
~1=0

(c)

f cos3/7 x sin~1Y/7 x dx

f ~11/7 y

= J tan~1Y/7 x sec? x dx

sin
cos~11/7 x

.sec? x dx

Put tanx =t = sec?xdx =dt
7
3 1=ft‘11/7dt= —Ztan‘4/7x+c

(a)
We have,

853

854

855

856

857

1 1
li {—+ +---+—}
ERE na na+1 na+n(b — a)
n(b—-a)

lim
n—-oo

na+r

n(b—a) b-a
1 1

1
4 a+(r/n)xﬁ_f a+xdx
= 0

b

1s an odd function

lim

n—oo

(b)

Slnce

(c)
Let [ =

2
xex

1+ x?

dx =0

f sin6+cos 6

V1+sin 20—
sin © + cos 9

1= (sin® — cos )2
Put sin® —cos®0 =t = (cosB +sin0)do = dt

.-.1=fﬁl__t2

= sin"1(sin® — cos 0) + ¢

dt =sin"1t+c¢

(<)

e*—1 2e*
fex+1 =,[<ex+1_1>dx
=2log(e* +1) —x+c = f(x) + ¢ [given]
~ f(x) =2log(e*+1) —x
(b)

Let] = [ e3198%(x* + 1)~ dx
= f elo8x® (x4 + 1)~1dx

1 4x3
f x3(x*+1)” 1dx— _(x4+1)

Letx*+1=t¢t =>4x3dx=dt
—1f1dt—1l t+
) TS

1
=>I=Zlog(x4+1)+c

(b)
_ dx
Y= f (3+ 5sinx + 3 cosx)
sec?(x/2)

|

1
glog|5tan(x/2) +3|+c

10tan(x/2) + 6

15
<log |§tan(x/2) 1]+ ¢

This curve passes through (0, 0).
~c=0
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859

860

Then,y=§10g|1+§tan(§)|
(d)

We have,

fex) =f(x)

fe_,

f(x)
= logf(x) =x+logC
>f(x)=Ce*=>f(0)=Ce’>1=C
~flx) =e”

Now,

=

1
f () g0 dx
0
1

- f (2 —e¥ydx [+ f(x)

0

+ g (x) = x?]
1 1 1
= | f(x) glx)dx = | x?e*dx — | e** dx
of of of

1
= [ re g0 dx
0

=[G~ 22+ 20671 — 5 [T}

(c)
We have,

f(x) =f V1 + t2de,
0

x2
d
= f'(x) = f\/1+t2dt
0

xZ

:f’(x)=f 0dt +2x+/1+x*—-0

0
=2x+1+ x*
(@)

For x > e, we know that
X
1<logx < 5

1/3
=>1>

—> (%)
Ylogx X
4 4
:fdx >I>fel/3x‘1/3dx

3 3

3
S 1> 1> 5 eV/3(42/3 - 3217)

3
=>1>1> §e1/3(161/3 —91/3)

=1>1>0092

(d)
We have,

f)=e’and g(y) =y

861

~F(t) = ff(t —-y)gy)dy
0
t

:F(t)=fet‘y.ydy
0
S F(O) = [~y e — et
>F(t)=(-t—-1)—-(0—-e)=et—-t-1
(@)
Putting x?> — 1 = t? and x dx = t dt, we get
I= [ oot dt
) (2 +1)2
0

862

1
I J C-1 dt + r-1 dt
= = _— _—
(t2 +1)? (t2 + 1)?
0 1
=1 = 11 + 12,
1 t?-1 o t2-1
Where I; = | e dtandly = /i oy
Putting t = %in I, we get,
u? -1
e ey T h
0
Hence,] =11+12 =11_11 =0
863 (b)
We have,

sz(sian—cost)dx
=y ﬁf(l in 2 ! z)d
= —sin2x — —cos 2x | dx
V2 V2
T
:I=\/§fcos(2x+z)+constant

1 T
I = —sin (n + 2x + —) + constant

V2 4
I L (ST[ + 2 ) + tant
= —sin (— + 2x | + constan
V2 4

. 1 .
But, [(sin 2x — cos 2x) dx = \/—Esm(Zx —a)+b

51

La=—- and b = any constant
864 (a)
Let] = [ 2%
secx+tanx

secx(secx — tan x)
= 2 2 x
sec? x — tan? x
= f(sec2 x —secxtanx) dx

=tanx —secx + ¢
865 (b)
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866

867

868

869

870

-1 _ -1 1
Jlcos™ x dx =xcos™'x + [x. = dx

= X COS~ x—— ( 2%) dx
ix

=xcos tx—+1—x%2+¢

(a)

We have,

36

1
f 2x_|_9dx=logk
0

81
[log(Zx +9)]13° = logk = log( ) log k?

=>k=3

(d)
Let! = [ 1.log2x dx

1
= [ =xlog2x— | —.2.xd
xlog 2x _[Zx x dx

= I=xlog2x—x+c

(d)

Given, f"'(x) = tan? x = (1 — sec? x)
On integrating both sides, we get
f'(x) =x—tanx +¢;
f'(0)=0-0+¢; =2¢;,=0

= f'(x) =x —tanx

Again integrating both sides, we get
2
= f(x) = =~ logsecx + ¢,

= f(0)=0—-logl+c, ¢, =0
2
X
s flx) = 7—1ogsecx

()

Let | = [—&

x(x5+1)

_f x*dx
) x5+ 1)

1
Put x5 =tand x*dx = E dt

kG

5”“t+_1

=z [logt —log(t+1)]+¢

—lt+
=g log; c

5 +1
1 x5
= glogx5 1 +c
(@)
We have,

1 1
I=f—_dx=f dx
1+ sinx 1+cos(§—x)

2 4 2 4
= | = tan (—%+§) + b, where b = count

=>I=1jsecz(z—f)dx=—tan(z—§)+b

Hence, a = —%andb €ER
871 (a)
— X _ — (VeX-1)e*
Let] = [Ve* —1dx = f1+(\/_) x

Pute* —1=1t2 = e*dx =2tdt
I—Zf t2dt
- 1+ t2
[ Py
N 14 t2 14 t2

=2[t—tan1t] +¢
=2[Ve* —1—tan"tVe* — 1] +¢

872 (c)
f dx :f(x+1)—xdx
x* 4+ x3 x3(x+1)

1 1
=J<F_x2(x+1))dx
TGz

x3 x?2 x(x+1)

S AR T P
x3 x2 x x+1

1 1
=——2+;+10g|x|—log|x+1|+c

2
_ 1 1 |+
=5 1 C
_ 1
2
and B =
873 ()
We have,
B
:fxlxldx
a
0 B
:I:fx|x|dx+fx|x|dx
a 0
0 B
:1=—fx2dx+fx2dx
a 0
; 231 [x37°
= ——? +? 0—— ——0
a
a3 +
- 3
874 (c)
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We have,

2a

sina+f cos2xdx =0
a

1
= sina + 3 [sin 2x]3% =

1
> sina+§(sin4a—sin2a) =0

= sina +sinacos3a =0
= sina=0or(1+cos3a)=0
sa=0a=-nma=-n/3>a
T
=-3 [+ a € (-m,0)]
875 (a)

/2
L =J x sinx dx
0

/2
= —[x cosx]g/2 —j (— cosx)dx
0

=[0—0]+[sinx]7* =1 ..(i)
And Iz = fon/

fon/z sinx dx

? xcos x dx =[xsinx]g/2 —

= [g—o]+[cosx]g/2

=--1 ..(i)
From Egs. (i)and (ii), we get
s
L+, ==
1+ 17 >
876 (b)
We have,

2
I = f|log10x|dx
1/2

2
=1 = fllogex.loglo el dx
172

1 2
=>1= Ilogloellf—logex dx+flogex dx
1/2 1

=1 =logyg e [—{xlogx — x}%/2 + {xlogx — x}?]

1 1
=>1=log10e[1+(—Elog2—§)+210g2—2
+1]
[ =togaoe |-+ 210g2]

= = —— —_

0810 € ) ZOg

1
=] = 2 (logqpe)(log8 — 1)

1 8 1 8
=I=7 (logyp €) log, (;) = Eloglo (;)
877 (d)

878

879

We have,

1
I = jlsinanIdx
0

1/2 1
=] = f sin 2w x dx + f—(sinan) dx
0 1/2
1 1 2
=] = —%[cos 27rx](1)/2 +§[c052nx]%/2 ==
(©
. i esSin x .
Given, | = f_ﬂmdx (1)
T esin (2m—x)
=1= f—n esin (2m—x) + e—sin (2n—x) dx

T e~ sinx .
== f_n—e_sin“esinx dx ..(ii)

On adding Eqgs.(i) and (ii), we get
T esinx + e—sinx
21 =f dx

T[esm X + e—smx

= J_ﬂ ldx = [x]™,

I=m
(a)
Letl = [

1
1+cosx+sinx

1
- f 1+ 1—tan2§ 2tan’2—c dx

1+tan2§ 1+tan2;2—c

seczg
(o
2 (1 + tan;)
Puttan’z—‘ =t

L 2xal =dt
== Zdx =
5 sec’ — dx

dt
=] ——=log(l+t)+c

1+t
=log|1+tan;|+c
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881

882

883

(d)

f x*—1 p
x2(x* + x2 + 1)1/2 x

j2x4+x2—(x4+x2+1)

x2Vx*+x2+1
x(4x3+2x) —\/ﬁ
| 2vx*+x2+1 X+ xt+1 d
f d (\/x4+x2 +1> Vxt+x2+1
= | 57 = +cC
dx X X
(o)
1 x3
Let] = fj —dx
Putting x* = t, 4x3dx = dt, we get
1 dt 1 T
] =— = — -1 1 = —
4f1+t2 glan™"tho =77
0
(a)
sinx+8cosx
Let I'= f4sinx+6cosx

We can write
sinx + 8 cosx = A(4sinx + 6 cos x)

d
+Ba(4sinx+6cosx)

= sinx + 8cosx
= A(4sinx + 6cosx) + B(4cosx
— 65sinx)
On equating the coefficients of sin x and cos x, we
get
1=4A—-6B, 8=6A+4B

A=1, B !
= = = —

’ 2
|

f(4sinx+ 6 Ccos x) +%(4cosx— 6 sin x)

- [(1+

1
=x+ Elog(4sinx +6cosx)+c
(b)

X2
[= | ——d
f(ax+b)2 x
Putax+b =t :dx:%dt
andx=(ﬂ)

a

2l = 1f(t_b)2dt— 1] ) P
T a3 t2 e t2  t

1 b?
= t—T—Zblogt +c

dx

4sinx + 6cosx
1 4cosx—6sinx>

2 4sinx + 6 cosx

2

+b

1
=E<ax+b_ax —2blog(ax+b)>+c

2

2 x 4
a(ax + b) ¢

b
== (x - Elog(ax + b)) -

884 (b)

Letl = ff eVidx
Putx = t? = dx = 2t dt

2
ol = ] 2ett dt = 2[tet — et]?
1

=2[(2e? —e) —e? + e] = 2e?

885 (a)

Letl = [ X dx = fx4+1_1 dx

x+x5 x+x5

1 1
:>I=f—dx—f5 dx
X x> +x

= I =logx — [f(x) +c] [given]
= [ =logx — f(x)+c¢; [wherec; = —c]

886 (c)

f e*(1 — cotx + cot? x)dx
= f e*(— cotx + cosec?x)dx
= —Jex cotx dx+Je"cosec2x dx

= —e* cotx—fexcoseczx dxfe"coseczxdx

=e*(—cotx)+c=—e*cotx+c

887 (c)

Given, f(x) = 4x? —3x + 1,g(x) = %

(4x2+3x+1) — (4x? - 3x + 1)

800 = x2+3
_ 6x
x2+3
6X

Now, g(—x) = — 2= —g(x)
Which is an odd function

2
f g(x)dx =10

-2

888 (a)

f fl + sin (Z) dx
= f \/(sin2§+ coszg) + (2 singcosg) dx
:f\/(sin§+cosg)2 dx =f(sing+cos§> dx

+c= (85ing—cosg)+c
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890

891

892

893

If we put h(x) = t, then the integral reduces to
h(b)

f |1 (g(h(t)))]_lf'(g(t))g'(t)dt

h(a)

=0 [+ h(a) = h(b)]
(@
Let] = fn/zm x ..(i)

T/2 cos?x
>1= — S—dx
o SIn“x 4+ cos“x

sin? x

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

/2 T
21=f ldx=[x]7% ==
0 2

= [ =

(b)

. 2
Puttmg%x =tanddx = ;dt, we get

1 /2
f log sin (n?) dx =
0

Zf logsintdt
- ogsin
0
2, w
:E(—Elogz)z—logZ

NS

(d)
. d
Given, - F(x) =

sinx

, x>0
On integrating both sides, we get

FG) = [Tdx ()

. 2 .
Also ff%esmxsdx = ff%.eS‘“dex =
Fh—F(1)

Let x3 =z = 3x%dx =dz

64 esmz
. f —dz = F(k) — F(1)
S (I8 = F() — F(1)  [from Eq.(D)]

= F(64) —F(1) =F(k) - F(1)
=k =64
(b)

10
f lx(x — 1) (x — 2)|dx
0
1
= j (x3 —3x2 + 2x)dx
0

2
+f (—x3 + 3x?% — 2x)dx
1

10
= | (x3—3x%+2x)dx
2

-5+ +xL o[- _x]

e
—_— = X x
4 2
= 1600.5
894 (d)
dx
Let I = fsinx—cosxﬂ/f

_f dx
.2 ﬁ-l—ﬁ

sinx-—=—cosx—=
V2 V2

J dx
. . T T
\/i(smxsmz —cosxcos + 1)

1
=ﬁj1—cos(x+%)

\/_j 1 — cos 2 E)
8
V2 stinZ (£+—)
2
1 X T
= — 2(=+=)d
5 fcosec ( 8> X
X s
1 —cot(3+7)
= . 1 +c
2v2 >
1 X T
= —ﬁcot(5+§) +cC
895 (a)
We have,
/4
I = f sin*x dx
-1/4
/4
1
=] = j — dx
sin% x
—-1t/4
/4
> = cosec* x dx
—-1T/4

=>]= f_11(1 + t2)dt, where cotx =t

371

1=—2f(1+t2)dt=—2 t+5| =
0 0
896 (a)
Io+1s = ["*tan® 0 do + [* tan® 6 do
/4
=f sec’Btan®0do
0
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897

898

899

900

_tan76“/4_1
7 . 7

(b)
We have,
L
f—dx—Zfz\/_ fa\/’?d(\/})
_ 2aV*
"~ loga
(a)

Let] = f;\/(x —a)(b —x)dx

Put x = a cos? 0 + bsin?0

= dx = —2acos0sin6 + 2bsin 0 cos O
= dx =sin20(b —a)
/2
= \/(b —a)sin?0(b —a) cos?6 (b

0
—a)sin260d0

2 2
- Jn/ B —a) 22040
. 2

(b —a)? (™21 — cos 46
-5, e
2 0

2

_(b—-a)? sin 4971 ™2
T4 [9_ 4 |,

(b—a)?*
= z-9|
_ (b —a)?
B 8
(b)

f: f(t) dt = x cos x

On differentiating both sides, we get
—x sinmx

2x f(x?) = + cosmx
xsin mx cosmx

= f(xz) - 21X 2x

1
s f@ =12 =4
(c)
. dx
f'x) = RESDEL

On integrating both sides,

dx
10 =[Gyt

Put x = tan® = dx = sec’ 0 do
sec? 0

s f = [
= f(x) =sinB+c¢

d9+c=fcose do + c

901

902

903

904

X
= fx) = +c
[0 ==
=>f(0)=0+c=>c=0
X 1
o X) = —1 1) = —
fO ==V =5
(0)
We have,
/2
I_f X + sinx
- 1+ cosx
0
/2 /2

1
=>I=f

—xsecZf + f tanfdx
2 2 2

0 0

/2

ft xd+jt Xd
anzx anzx

2

=1 = [xtanz]
0
=m/2

(a)
We have,

f f(x)sinxcosx dx = log{f(x)}+C

1
2% —a )
1
a?) f(x)
f'(x)
{f ()3
= f(sz sin x cos x — 2a? sin x cos x) dx
S
oy
1

= —b%cos?x —a®sin®x = ———

f)

:>f(x)sinxcosx=2(b2 f'(x)

= 2(b%? — a?)sinxcosx =

1
(a?sin? x + b? cos? x)

= f) =

(c)
1+x

f\/de=f\/_7x2dx

m f\/—ixz
Tx—yJ1-x2+c

= sin
(b)
Let] = [ —%

1 x(1+x%)
Putx* =t = 4x3dx = dt

,;f“L;j“’(l_;)dt
4), t1+o) 4, \t 1+¢
1 t N\ 1/ 16 1
=Z<1°g1+t> 4<1°gﬁ_l°g2)

1,32
1977

2 x
J'1 x*(1+x%) dx
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905

906

907

908

(c)
We have,
1

f(x+1)2\/x2+2x+2

dx

1
f dx
x+D3(x+1)?%2+1
sec?0do

>/=| —
ftanZGSeCG

cos @
=>I=f — d9=f(sin9)‘2d(sin0)
sin® @

1 Vx2 4+ 2x+2
c=-—T"""4¢
x+1

,wherex + 1 = tan6

=]

=f0dx

-1

+0 ["l (2+x
.Og 2_

=>1/=0

(b)

1—sinx 1—sinx
ex(—>dx= eX| —————|dx
1—cosx ZSinzg

1 X X
= f e <—cosec2 -—— c0t—>dx

) is an odd function]

2 2 2
lfe" coseczfdx - f eX cotfdx
2 2 2
1 X X X
= Ef eX coseczzdx —eX COtEf excoseczzdx
= ex(—cotf) +c
2
= —e* cotf +c
2
(d)
2_
Let] = [ x dx

4 2 -1 1
(x*+3x?%+1) tan (x+x)

_ (1-5)
_—f(x2+$+3)tan‘1(x+§)

Putx +-=t
X

dx

= (1-2)dx = dtand x+12=t2
(1-%) (x+3)

x2

1
>x*+—==t>-2
X

909

910

911

912

913

1
I = dt
f (t2+ 1) tan"1¢
=log(tan™1t) + ¢

1
= log[tan‘l(x +;)] +c
(b)
We have,
1
fx(l —x)73/4dx
0
_I_ _ . 1/41t
=[-4x+(1-x) ]0

1
+4f(1—x)1/4 =?
0
(b)
f'(x) =1 — cos x always positive, so f(x) is an
increasing function so least value of f(x) on

5.2 (2
T /2
o f (E) = fo (1 —cost)dt

= [t —sint]]/* = (E—l)

2
(d)
x% =2 p
—— dx
x3—Vx2 -1
J dx j dx
- —2
xVx2 —1 x3vVx2 —1

_ 1 2[ secOtan 26
—Sec X sec30tan 0

[Putting x = sec® = dx = secOtan 6 do]
=sec lx — ZJ. cos?20do

=sec lx — f(l + cos 20) db

sin 20
=sec‘1x—(9+ )+c

2
x2 -1
=sec_1x—sec_1x——2+c
X
B x2—1
i—— +c
(b)
We have,
L 1/3
¥ — x3)1/3 -——1
,zf%dxzf@dx
X X
1(/1 3 q
*‘zf(x—z‘l) a(=-1)
3/1 4/3
=—Z(=-1 C
8(x2 ) +
(a)
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914

915

916

Let/ = [~ log(x+ )1 —dx
Putx =tan® = dx =sec20do

1= [ o (tane + L) 200
T o og(tan tan 6/ sec? 0
™/2 (1 +tan?0)
= 1=f log~————2d#@
0 tan©

/2 /2
= I=2j logsecede—j logtan 6 d6
0 0

/2 /2
= [ = Zf logsec O do < f logtan 6 dO
0 0

-

/2
= I=—2f log cos 6 dB
0

—1r /2
X —log 2 ( f log cos 6 dB
0

~ [ =mlog?2

(@)

Given, f[log(logx) + )2] dx =

Xfx—gx+c

_ (log X) f
LHS = f[n dx + o xﬁ
= x log(l —
* log(logx) = fl ogx -|_.f(logx)2

X

= x log(log x) — logx — j (logx)? dx
(logx)? dx +c

1
=X [log(logx) - @] +c

1
= f(x) = log(log x), g (x) = ——

0gx
(9
Required integral I is given by
1
d(x?+1
N R
1
=>]= f dx?+9) [~d(x*+1)
VaZ19
=d(x%?+9)]
=>1=2+x2+94+C
(b)
We have,
Vx t2 x 4¢3
— — )
I = 1T 3 f 176 dt,wherex =t

917

918

919

920

I4 t3x3t2dt4u du, wh
= = — — .
3f1+t3 3[ u, where u
=1+¢3
=>I=§|u—logu|+C
=—[1+x —log(1+x¥M] +¢
(b)
We have,
fexl"g“ e*dx = f eloga® . o gy = fax e* dx
1 (ae)*
:fe" 084 X dx = f(ae)xdx =
log(ae)
(b)
Given, [ f(x)dx = g(x)
[ rege ax

= g(x) ] f(x)dx
- |15 [ £ axax
= gl - [ g0 gax — g

- [ regwax
1 2
> | f)800dx = 5 [g(0)]
(b)
Given, [ 22 gy = Acos4x + B
cosx—tanx
cos4x+1
Letl - fcosx—tanx
2 cos? 2x 2 cos? x
=fcosx_ sinxdx =f Ccos 2x dx
sinx cosx sinx cosx
= f sin 2x cos 2x dx
1
= Ef 2 sin 2x cos 2x dx
1f 45 d [ cos4x]
> sindx dx = 5
= ! 4x + B
= 8cos ve
Butl = Acos4x + B (given)
. A j— 1
“A=—g
(d)

Let] = fon(T[ x — x2)1%0sin 2x dx. Then,
T

== f{n(n—x)— (m — x)?}sin 2 (r — x)dx

=] = —f(nx—xz)siHZxdx
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921

922

923

924

925

>5]=—-1=22I=0=>1=0

(a)
We have,

21
I=j[251nx]dx

T

2m/6 11m/6
> = f [2sinx] dx + f [2sinx] dx
T 7m/6
2T
+ f [2sinx] dx
11m/6
7m/6 117/6 21
:I=f —1dx + f —2dx + f —1dx
T 7m/6 11m/6
B 5
-3
(a)
We have,

1 sec? x
/= f L dx=
Vsin3 x cos x * \/tan3
== f(tanx) 3/2d(tanx) =
(o)
Let fol x?]dx —f [x? dx+f “ldx +
21.5x2dx

1 \2 1.5
=j0dx+j 1dx+f 2dx=2—2
0 1

+C

-2
Vtanx

V2

(d)

b4 /2 4
j |cosx|dx=J cosxdx—j cos x dx
0 0 /2
= [sin x]ﬂ/2 — [sinx]®
- 0 /2

s s

= sinz— sin0 —sinm + sinE
T

= ZsmE: 2

(a)

We have,

x+ Vx? + V_

J x(1+ Yx ax

(o +t* +1)

— 2 — +6
=] = mf)t dt,wherex =t

t5+t3+1 t3(t2+1)+1
SNy bt Y e LAY

t2+1 t2+1

1
:I=6f<t3+ )dt
t2+1

l’4
=>I=6{Z+tan_1t}+C

= %xz/g’ +6tan"1x/® +C
926 (c)
Given, f;ecosz" -cos3(2n + 1)x dx
Let f(x) = °5°* - cos3(2n + 1)x
Then, f(r — x) = 5" . cos3[(2n + 1)1t —
2n+1x]
= —e%0" X . c0s3(2n + 1)x
= f(m—x) =—f(x)
Then, f(x) is an odd function
fnec°szx ccos3(2n+ 1xdx =0
0

927 (b)
Letl = |

/2 cos3x+1

2cosx—1

dx

31
f"/Z cos 3x — cos—
T

o 2 (cosx — cos§)

/2 (4 cos®x —3cosx) — (4 cos3§— 3 cosg)
=J- — dx
0 2 (cosx — cos ;)

/2 (cos3 x — cos3 = 3 (/2 (cosx — cos—~

2[ —,,3 dx——f —13: dx
0 cosx —cos 2 Jy cosx —cos7
/2 TL' /2

2] (cos X + cos? =+ cos x cos )dx——f 1dx
0 3 2 )y

/2 1 31
=f (1+c052x+—+cosx>dx——
0 2 4
37‘[+1 3w — 1
=2 7
928 (c)
3 cos (log x
f %dx= [sin (logx) |3
1

= sin (log3) — sin (log 1) = sin (log 3)
929 (d)
Let I = [(e¥+ e ™)%.(e* — e *)dx
Put e*+e ™™=t = (e*—e¥)dx=dt
2 t*
I = f tedt = ?+ c

e* +e*)3

3
930 (b)
Let! = J e = 2 o
= 2]cosec 2x dx
=210g|tan(2—x>| ><1+c
2 2

=log|tanx| + ¢
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931 (c) Hence, I =0
Using Walli’s formula, we get 935 (c)
/2 We have,
j sin™ x dx 1 1
0 I'= fﬁdx = fs—dx
n—1n-3 n-5 2_f i< 0dd Xt tx x(31c+1)
= . . w..—ifniso
- - = | — 4
non 2n—4 3 fxz{x(x+1)} x
fE 5% d 5—-15-3 1 /1 1
= | sintxdx =——.—— | = _(__ )
0 5 5-=-2 = fxz x x+1 dx
4 2 1(1 1
By ETERNE N Y
5°3 x % x(x+1)
3 1(1 (1 1
2 ore [1fh (oo
15 x x x x+1
932 (b) =fl_i+;dx
Let x3 x? x(x+1)
/2 1 1 1 1
ax? + bx + ¢ | ~1= [ (Gprr )
I = f IOge {(m) (a+b)|smx|}dx
w2 =gty Al+ e
2 ) 1
ax®+bx+c ~A=—-——-andB =1
:I:floge<#>dx+ 2
n xc—px+c 936 (a)
/2 2 /2 We have,
f log.(a + b) dx + f log,|sin x| dx =f(x2 N dx
—1/2 —T/2 1 1 1
/2 == -
i 3<x2+1 x2+4)dx
=>1=0+7Tloge(a+b)+2f log, sin x dx X
>I=-tan 'x——-tan 1=+ C
(7)'[ 3 6 2
=>1=7Tloge(a+b)+2><—510g2 Hence,A=§andB=—%
g (2D 937 (c)
=n oge( ) We have,
933 1/2
© e |logx| [ = <x+1)2 (x—l)2 ) 1/2d
Letlzfl/e —— dx. Then, = —1) T\ 1) ~ x
1/e -1/2
1 1/2
I=—f|—logt|dt,wherex=— x+1 x—1\2 12
t =1 = f ( - ) dx
e x—1 x+1
-1i/2
=] = f|logt|dt 1/2 X
1/e =>1= _1|dx
1 e —1/2
=>1= f—logtdt+flogtdt 1/2 A
1/e 11 f|1—x2 dx+f |1—
= I = {-[(tlogt — t)]1/, + [tlogt — t]§} -i/2
2 1 1/2
»1=(1-5+1)=2(1-) >1=—4 f _xzdx+4f1_x2
934 (c) -1/2 0
Let f(x) = x|x| = I = 2[log(1 — x2)]°, , — 2[log(1 — x»)]5’
f(=x) = —xx| )
= —f(x) =1 ——210g<1——)—210g(1——)
~ f(x) is an odd function
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=1 =—-41 3—4-1 *
= Og4— Og3
938 (b)
fcosecx dx = log|cosecx — cotx| + ¢

(1 =cosx)

=log|—=| +¢
& sin x
2sin2Z
=log|————=| +¢
2sin=.cos=
2 2

x
= log |tan §| + ¢ = f(x) + constant

X
~ f(x) =log |tanE|
939 (a)
dx
Let] = fx(xT-l-l)
Put x"+1=t = nx"ldx=dt

Iz%ft(td—t 1) =%f($_%)dt

940 (c)

=af;dx+bfx‘2dx+cfx‘4dx

c
=alogx —bx~!— §x‘3 +k

—alogx—2 -tk
= alogx ——

3x3
941 (b)
x+2
Letl—fmdx
Putting x + 1 = t? and dx = 2t dt, we get
I—Zf S dt
) e+t +1
1+ (1/t)?
(£-3) +3
¢
_ J‘ 1 ( 1
B 12 2 Tt
2+
=t 2t -1 t_% +C
= —tan
VR W
2 X
—1(—)+c
V3 J3x+1)
942 (d)

943

944

945

946

/2 dx
1+cotx cosx+sinx

/2 cos (E - x)
=] = f
0 cos(——x) +sm(——x)
_ (m/2
=1= fO cosx+sinx x "'(11)
On adding Eqgs.(i) and (ii), we get

/2 T
2] = ldx =—
J, o=

_ fn'/z cosx

Let I= [ x ..(0)

dx

sinx

I T
= = —
4
(d)
2sinxcosx
Let! = f 1+cos2x
Putl+cos?2x=t = —2cosxsinxdx =dt

- fdt— logt +
o= —logt+c
= —log(1 + cos?x) +¢

(c)
We have,

3

] = f eSin** cos3(2n + 1) x dx,
sin?(m—x) cos3{(2x + 1)(m — x)} dx
esinzx COSS{(zn + D — (2n+ Dx}dx

T
=>]= —f eSin*¥ cos3(2n + 1) x dx = —I
0

=2[=0=>1=0
(9
On putting log(x + 1+ x2) =t

1 X
= —x<1+—)dx=dt
x+V1+x2 V1 + x2

X
= =dt

V1 + x?
J‘log(x+,/1 +x2)d
. X
V14 x?

x2+1)?%+c¢

—ftdt—1t2+
= _2 C

—11 +
=3 og(x

Thus, f(x) = log(x +/x? + 1)
and g(x) = x;

(d)

1+tan® x sec?x
Let] = fl—tanzx dx = fl—tanzx
Put tanx =t = sec’?xdx =dt

.[_f dt _ 1 1 (1+t>+
T I T ox1 8\ "T¢
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1+ tanx
Lo (Lt

1—tanx
947 (a)
x+Dx+3)=x+2-Dx+2+1)
=(x+2)?%-1

j(x + D (x+2)(x +3) dx

_ f{(x+2)9 — (x+2)7} dx

(x+2)1 (x+2)8
= - +c
10 8
948 (b)
dx
Let] = fl [ o

Put x =sec® = dx =secBtan0dO ...(1)

_ I_f”/3 secOtan 0
"), (secB+1)tan®
/3 q n/3 sec?

= —do = 240

jo 1+ cosb ,l; 2

1 tang ’ 1
B YE

2 Jo
949 (a)

Let] = f:cos3xdx (1)
=>1= fon cos®(m — x)dx = —f:cos3xdx
. (i)

On adding Egs. (i) and(ii), we get
2l =0=>1=0

950 (d)
[CVaZ =2 dx =
x a? . _q1(x
[SvaT =57 + Ssint (2)]

a

0

a’ a’
=10+ —=sin"1(1) — 0 — —sin~1(0)
2 2
a’m
4

a 0=
> =

YRS

951 (b)
We have,

x—1
= dx
f(x+1)\/x3+x2+x
2

x“ =1
= dx
f(x+1wm
1--
=>I=f X dx

(x+=+2) /x+1+1
X X

952

953

954

955

1 1
$I=f d(x+;+1)
(x+l+2) X L
X
1
1—2.[
t2+1
1
=>I=2tan‘1(x+;+1>+C

(¥ +x+1
= 2tan ——]+C

1
dt, wherex+ +1=t?

X
(d)
T n /n
LetA = lll‘l’ln_)oo {W}
1 2 n)/"
=>A=1li
A {kn kn kn}

1
= logA = 11m {logk—+logk—+ +logk }

= logA = 7ll_r)r&)nZlog

= logA :jlog(k) dx

0
1

= logA = [x log— - x]
0

= logA = log(E> —loge=> A= %
(d)

Put 10* + x1° =¢

= (10% log, 10 + 10x%)dx = dt

[ 10x° + 10* log, 10 dt
; f 10 +x0 77T
=log.t+c

= log,(10* + x'%) + ¢

(c)

Let I = [ e%"®(logsin®) cos 0 dO +
[ es"® cosec?0 cos O db
Put sin® =t = cosB db = dt

szetlogt dt+fett_2dt

=logt et jet dt+ett_1 jett_l dt
—ogt e t 1 1

1
= et<logt—?) +c
= e5"9(Jog sin © — cosec B) + ¢

(b)
We have,

1
o= | s

= f(x) =fcos€ df,where x = tan
= f(x) =sinf+C
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X
= f(x) = _x2+1+C
Now, f(0) =0=>C=0
) = f() =
AN A

Page | 191

DCAM classes




