Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 955

MATHS ( QUESTION BANK )

[.INTEGRALS

Single Correct Answer Type

1

—,dx, is
9cosx+12sinx

The value of fon/z
1 1 6
il b) — =
a) 1510810 6 ) 1510ge 6 c) log (15>
The value of f_oz[x3 +3x24+3x+ 3+ (x + 1) cos(x + 1)] dx is
a)o b) 3 c) 4
fez"—Ze"

e?¥+1
a) log(e?* +1) —tan~(e*) + C

dx is equal to

1
b) Elog(ezx +1) —tan"1(e¥) +C

1
c) Elog(ezx +1)—2tan"1(e¥) +C
d) None of these
1 -1 2x—-1 .

The value of [ tan (1+x_x2) dx is
a) 1l b) 0 d) None of these
J |1+ sin (E) dx is equal to
a)8 (sinf + cosf) +c

8 8
c)8 (cosf - sinf) +c

8 8

Vx dx is
Vx+Ja+b—x.

am b)%(b—a) z d)b—a

The value of the integral ff

dx

The value of the integral f03 W i e is

d) None of these

11 14
e b) ==
AT )15

12a f(x) .
The value of fO m dx is

a)a b) 2a c) 3a
The value of
N2
f_zz [p log (i—z) + qlog (1—3 + 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 g

X
* The antiderivative of Tt with respect to x is




a) (logze)sin"1(3*) + C

b) sin"1(3*) + C

c) (logs e) cos™1(3%)

d) None of these

If [ @ _ f(x) + constant, then f(x) is equal to

xlogx

a) 1/logx b) log x c) loglogx d) x/logx

. . x 1 - _
- The solution of the equation flogz Py dx = log > is given by x =
a) e? b) 1/e c) log4 d) None of these

- If f(x) is continuous for all real values of x, then 12, fol(r — 1+ x)dx is equal to
10

1 1 1
a) f(x)dx b) f f(x)dx c) 10 f f(x)dx d)9 f fx)dx
0 0 0 0

- The value of the integral f_ll[x2 + {x}] dx, where [] and {-} denote respectively the greatest integer
function and fractional part function, is equal to

2) 5++/5 5-+5 5++/5 d) None of these
2 2

b) c)

gx) = (fofo....of ) (x).
ﬁ_}
Let f(x) = W forn > 2 and g(x) = (fofo ...of ) (x). n times Then, [ x™2 g(x)dx equals

1
a) A+nx™n+c

1
nn-1)
b) ! (1 +nx™) " +

— nx c

! (1 +nx™)a +

_— n
‘) n(n+1) w ¢
d) ! (1 +nxm) a4

pr ) e
- Letl, = fon/z sin™ x dx,n € N. Then
a) Lyl ,=n:(n—-1) b)l,>1I,_, )nly_y — 1) =1y d) None of these
- The value off03x V14 xdx,is

b) g o) ﬁ d) None of these
4 15
{ i (%)} dx is equal to
2 T
b) —log 2 c) ——log2 d) =log2
T 2

- [—£_jsequal to
x(x7+1)

x’ 1 x’ x” +1 1 x”+1
a) log ) +c b);log e +c ¢ log = +c d);log = +c

" fcos {2 tan™? /;—i} dx is equal to

Lo 1 bx2 Zic
a)g(x -D+c )Z-I_C )3

" The value offiz: dx is

) (x—l)_l_ b1 <x+1>+

a _— —_
B\x¥1)" ¢ ATV

C)x+log(?)+c d)log(x2—1)+c




f etan—l x 1+x+x?

Tz | 4% is equal to

-1 -1
a) xetan X +c b) xzetan x +c

[-2_is equal to
x+vVx

a) %log(l + \/E) +c b) 2 log(l + \/E) +c

dx is equal to

1
f J/sin3 x sin(x+a)

a) 2 cosec avcosa + sinatanx + C

b) —2 cosec avcosa + sina cotx + C

c) cosec avcosa + sina cotx + C
d) None of these

fon/z log sin x dx is equal to

s
a) — (E) log 2

folﬁ dx is equal to
a) log3

1
b) nlogz

b) log 1

. The tangent of the curve y = f(x) at the point with abscissa x = 1 form an angle of /6 and at the point

1 .
C) ZetanTtx 4 o
X

c) %log(l +vVx)+c

1
c) —m logz

c) log4

d) None of these

d) 3log(1+Vx) + ¢

d) Slog 2
)Zog

d) log 2

x = 2 an angle of m/3 and at the point x = 3 an angle of /4. If f''(x) is continuous, then the value of

[ F00 f1@dx + [ £ (0 dx, is

a)4\/§—1 b)3\/§2—1

3v3

4—-3V3
3

<)

d) None of these

Ifg(x) = w defined over [—3,3] and f(x) = 2x% — 4x + 1, then f_33 g(x)dx is equal to

a)o b) 4
fx+sinx

dx is equal to
1+cosx

x X
a)xtanE+C b) cot§+C

Ld i
Vomxmix X1
b) 2

" The value of the integral f:
3
a) —
) 2

dx .

fm is equal to
x x
a) (a? + x2)1/2 tc b) a%(a? + x2)1/2 +

- The value of the integral foﬂ/z(sin100 X — cos

100!
) (100)100

[e*[f(x) + f'(x)]dx is equal to
a)e*f(x)+c b)e* + ¢

b

J————isequalto
1-cosx—sinx

X
a) log 1+cot5|+c

b) logll —tangl +c

c) —4

c) log(1 + cosx)+C

1l

1
c) aZ(a? + x2)1/2 +

x)dx is

T
) 100

c)e*f'(x)+c

c) log |1 - COt;l +c

. The value of ¢ € [0, 2] which does not satisfy the equation

a . . .
[, sinxdx = sin2a, is
/2

a)m

d) 8
d) log(x + sinx) + C
1
d) =
) 2
d) None of these
d)o

d) None of these

d) logll +tan§| +c




- 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
CIff(x) = _ and g(x) = eS™ "X then [ f(x)g(x)dx is equal to
a) esin” x(sm x—1+c b) esin™'x 4 ¢
) esin™Tr )2 4 . d) e2sin™hx 4
- 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
- Letg(x) = foxf(t)dt, where% <f(t)<1,te€[0,1]and 0 < f(¢t) < %for t € (1,2], then

D-S<g@ g b)0 < g@) <2 95<s@ =2 d)2 < g(2) < 4

2
' Letf\/%dx = py/ (1 — x)(3x% + 4x + 8), then value of p is

a) __2 b) i o) i d) None of these
15 15 15

. fol{x}d{x} is equal to (where {-} denotes fractional part of x)

a)0 b) 1 9 1 d) None of these
2

5
CIf = f% dx, then I is equal to

2 5 2 3
a)§(1+x3)5+§(1+x3)5+c b)loglx/}+\/1+x3|+c

c)log|\/§—\/1—x3|+c d)g(1+x3);—§(1+x3)%+c
- The value of the integral f0100nm dx, is
a) 100v2 b) 200 V2 c) 0 d) 400 V2
* The value of I —f /2 , | sinx| dxis
a) 0 b) 2 d-2<1<2
- The value of f_32|1 — x?|dx is
by 24 7 ol
3 3 3
- f_zz(x — |x|)dx is equal to
a) 0 b) 2 Q) 4 d) —4
- The value of fol log[x] dx is
a)0 b) 1 c) log1 d) None of these
- [ 01 x+jf_7is equal to

a)m/3 b) /2 c)1/2 d) /4
. J-(sm6+cose)
Vsin20

a) log|cos® —sin® + Vsin20 | + ¢ b) log|sin® — cos 0 + Vsin260 | + ¢
c) sin"1(sin® — cosB) + ¢ d) sin"1(sin @ + cos 0) + ¢

f cosx+xsinx

df is equal to

rrtcosD) dx is equal to

+
a) log(x(x + cosx))+C b) log( c) log (—x cos x) d) None of these

X + cos x)
If [ —>— = f(x) + ¢, then f (x) is equal to
a) tan"'(x + 1) b) 2tan™*(x + 1) ¢) —tan~l(x + 1) d) 3 tan~(x + 1)
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m/2 cosx—sinx .
f/—_dx is equal to
0 1+cosxsinx

a)o b)E
2

[ cosec* x dx is equal to

t3x tan3 x

co
a) cotx + 3 +c b) tanx +

fn'/z sin?/3 x
0  sin2/3 x+cos?/3 x

T T
fn/z vcotx

0 +cotx+Vtanx

a)1 b) —1

dx is equal to

dx is equal to

T COoSs”“ X

2
* The value of | ~dx,a>0is

- 1+a
a) 2 b) —
A
) )

- The value of fonx sin® x dx is

2T
b) 2=
)3

cot3 x
c) —cotx —

d) ar

d) None of these

- 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

-1, (1+x+x? .
* The value of [ e®? x.% dx is

b) etan ™' * 4 2x 4 ¢
do is equal to

a)tan"lx + ¢
fn'/z cos 9
0 +4-sin20

i T
a) 5 b)g

im (14D (142) (142) (142 is equal to

a) e/4 b) 4/e
fzk(Zx + 1)dx = 6, then k is equal to
a) 4 b) —2

Ifl = fol cos {2 cot™? /ﬂ} dx, then
1+x

1 1
a)l > — b)] =——
) 2 ) 2

[(sinx — cos x)*(sinx + cos x)dx is equal to
sinx — cos x (sin x — cos x)°>

S b
a) z +c ) z +c

1
4x+x

a) 2log|1 +4vVx| + ¢

Primitive of is equal to

1
b)zlog|4—\/§| +c

m/2  dx .
* The value of [ / s

a)o b) 1

f dx

————equals
cosx++/3sinx q

c) 2/e

c) =3
c)0<1<1
2

(sinx — cos x)*
4

<)

c) 2log|4 + x|+ ¢

d)pands

d) xetantx 4 o

d)=
5

d) None of these

d)3

1
dJ=-=
) 2

(sinx + cos x)°>
5

d)
1
d)§10g|4+\/§| +c

TT
d)Z

+c




1 X T« 1 x
a) Elogtan (E +E) +c b) Elogtan(

c) logtan (; + %) +c d) logtan (x

* The value of the integral f_ngz log (a+sin9) df8,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) c) (4, zm) d) None of these
- The value of f_né/zz(x3 + x cos x + tan® x + 1) dx is equal to

a)o b) 2 am d) None of these
f_ll [x sinT x] dx is equal to

a) 2 b) —2 1 d)o

e? |loge x
* The value of [, Be

a—sinf

dx is
X

3 5
a)> b)> c)3

secx cosx sec’x + cosec x cotx

Iff(x) = [cos?x cos?x cosec?x , then fon/z f(x) dx equals

1 cos? x cos?x

a) 0 b) 1 (n 8 )
C — — JR—
) 4 + 15
cos3 x+cos® x .
— " dx,is

* The value of [ —————
a) sinx — 6tan"1(sinx) + C

b) sinx — 2(sinx)™1 + C

c) sinx — 2(sinx)™! — 6tan™(sinx) + C
d) sinx — 2(sinx)™! + 5tan~(sinx) + C

fol x3/2\/1 = x dx is equal to

T b T q T
% )5 )16
- The value of I = fol
a)1/3 b) 1/4 d) None of these
- The value of f_ngz sin{log(x +Vx2 + 1)} dx, is
a)l b) -1 d) None of these

1 .
X |x—5|dxls

x3-1 .
J = dx isequal to

a) x —logx +log(x?+1) —tan"lx + C

1
b) x — logx +§log(x2 +1)—tan"lx+C

1
c) x + logx +§log(x2 +1)+tan"tx+C

d) None of these
But for all arbitrary constants,

f 1+sin9—sin29—sin39d9_ Lt
2sind — 1 s equatto

1 — 3 : .
a) E\/sme — cos 26 +mloge|(4sm9 + 1) + 2v2Vsin 6 — cos 26|

1 3
b) =Vsin @ + cos 26 + —1lo 45sin® — 1) + 2v/2V/sin 6 + cos 26




1 3
c) —+Vsin8 — cos 20 + —1lo 4sin@ + 1) — Vsin 8 — cos 260
1 3
d)=+vsin@ + cos 20 + —=log,.|4sinf + 1 — Vsin 0 — cos 260
)2 N “ |
: f_ol max{x — [x], —x — [—x]}dx is equal to

a) 3 d) 2

3 3
b) = c) =
)2 )4
. fl x3+|x|+1
-1 x2+2|x|+1

a)In3 b)2In3 ) %lns

dx is equal to

d) None of these

2 2x-2 .
: i 1
Jo 3. dxisequalto

a) 0 b) 2 )3 d) 4

.f” xdx Lt
———isequal to
o 1+sinx a

a) -1 b) % on d) None of these

C I, = fOn/Zsinznx
nm

a) In = 7

/2

sinx cos 2n x
b) I, = zf ———dx
sinx

SnZx dx, then which one of the following is not true?

0
c) I, 15, ... 1, ...Isa AP.

d) sin(l45) =0
. If f(t) is an odd function, then foxf(t)dt is

a) An odd function b) An even function c) Neither evennorodd d)O0

- If f(x) = ae? + b e* + c x satisfies the conditions f(0) = —1, f'(log2) = 31, f;og4(f(x) —cx) dx = %,

then
a)a=5b=—-6c=-7
b)a=5b=6c=7
cJa=-5b=6c=-7

d) None of these
[e9) dx .
The value of fO m 1S
T b T
%0 )20

1

fxm (Inx)*dx =

0

n
a) n—+11m,n—1 b) n—_l_llm,n—l c) m—+11m,n—1 d) n—+11m,n—1

. [e31°8% (x* + 1)~dx is equal to

1 1
a) e3logx 4 ¢ b) Zlog(x4 +1D+c ) loglx*+ 1) +¢ d) Elog(x4 +1)+c

[P X s equal to
0 (1+x)(1+x2)

a)g b) 0 c1 d)%

If f(x) =tanx —tan3x + tan® x—...cowith 0 < x < %,then f0”/4f(x)dx is equal to




b) 0
L dx is

3)1(3—471) b)%(3n+4)

1

- The value of I = fn/z —

a)—

- —ff((;))h(t) dt is equal to

a) g'(x)h[g(x)] b) hlg(x)] — h[f ()]
c) g’ ()hl[g(x)] — f OA[f (x)] d) None of the above

o _ 1 o) _ .
If [, e”%*dx = — then [ x™ e™%dx, is

—1)nl —D)(n = 1)! !
a)( 1)"n! b)( D*(n—1)! n!

ant1 an C) qnti
- The 1ntegralf Idx is equal to
a)l b) 2 c)0

- The value of the integral [ is equal to

dx
x(1+logx)?

-1 b -1 +
a)1+x+c )1+logx ¢

- The value of the integral ff J&x —a)(B —x)dx, is
a) 7 (B —ay b) 2 (8 - )’
4 2
fon/z x sinx dx is equal to
a)o b) 1 c) —
. d(sinx) .
The value off—m is equal to

a)x+c b)3x +¢ c)x?+c
. [ sin™! x dx is equal to

a)cos lx+c b) xsin™'x +

1

c)\/_2+c d) xsin~tx —
msin2mx
- dx equals

a)o b) 1
103., = f:/z sinx dx, I, = fon/z sin® x dx then

a)11>12 b)11<12 C) 11=12
104. £(x) = min{x + 2,1,2 — x}, then f_zzf(x)dx is equal to

a) 1l b) 2 c)3
105. f3|x3 + x2 + 3x| dx is equal to

171 170
D)~ )

102. Let m be any integer. Then, the integral Jo

106. f_zf//; e5™} dx is equal to (where {-} denotes fractional part of x)
3 3 3
2 (65 b) 2 (e5 — hd
a)z(e”) )z -1 ‘)¢

107. f;t//gz cosec®x dx is equal to

d) None of these

d) None of these

d) 2

d) None of these
1-x%2+¢
1-x2+c¢
d) None of these
d) I, =
d)o

170
d) —
3

d) None of these




1 b) 1 )0

1
d) =
)2

. If% + % + % = 0, where C,, Cy, C, are all real, then the quadratic equation C,x2 + C;x + C; = 0 has

a) Atleast 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

[ —2__isequal to
2vVx(14x)

a) %tan‘l(\/}) +c b) tan™*(Vx) + ¢ ) 2tan *(Vx) + ¢

-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
b) A periodic function with period T
c) Not a periodic function
d) A periodic function with period T /4
. fn/3 dx
/6 1++/cotx
T b T i q i
23 )% 91 )7
(20/7
f—1/7
a)o b)3(cos1—1) c) 3(1 —cos1) d) None of these

“If f(x) is a function satisfying f (%) + x%f (x) = 0 for all non-zero x, then f;ﬁseec 0

d) None of these

is equal to

sin(x — [x])dx (where [-] denotes greatest integer) is

f(x)dx is equal

to
a) 0 b) 1 ¢) 2 d)3
114. (/2 ;4 6 :
f—n/z sin® x cos® x dx is equal to
3 3 3 3
a) on b) ST o) 2T d) Sl
64 572 256 128
115. The value of the integral fol cot™1(1 — x + x?)dx, is

I I
a) T —log2 b)E—logZ c) ™+ log?2 d)E+log2

1?3 o f (%) dx is equal to
100 100 100 1 100
A | o) dx | fexDdx 9 (;) d Q| Fex)dx

—-100 —100 —100 —-100

cosx—1 .
- [=——=—e* dxis equal to
sinx+1

e*cosx e*sinx e
- +c b)c - —— Ac
1+ sinx 1+ sinx

Af f(logx)? dx = x[f(x)]? + Ax[f(x) — 1] + ¢, then
a) f(x) =logx,A=2 b) f(x) =logx, A = —2
c) f(x) =—logx,A=2 d) f(x) =—logx,A=-2

/3 (tan @ + cotB) sec? H d6 and,
/6

x e¥*cosx

d)c

_1+sinx _1+sinx

- Let f(x) be an integrable function defined on [a, b],b > a > 0.If[; =
I, = f://;f(tan 6 + cotf) cosec? 6 db, thenj—; =
a) A positive integer b) A negative integer c) Anirrational number d) None of these
120. The value of the integral f_”gz Veosx — cos3 x dx is
a)o b)2/3 c) 4/3 d) None of these

xZ

121. The value of the integral [ 1: dx is equal to

x4
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a)tan"'x? +C
b) = tan"! ("2 . 1)
V2 V2x
9 1 10g<x2+\/§x+1>+6
2V2 —V2x +1

d) None of these
.If (—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

(x,y), then the value of the integral f_zl g(x)dx,is
a) 2 b) —2 d)1
. m/3

f [\/§tan x] dx =

5T 2
b) == tan—1 d) None of these

= \[—dx, then I equals
1
a) F{;\/ a? + x? —ﬁ\/ a? + XZ} +C
1 (1 1
b) E{;\/az +x%2 ——(a*+ x2)3/2} +C

3

c) :4{31(\/612 + x2 —F(a +x2)3/2} +C

d) None of these
 The value of the integral f:/z log | tan x|dx is
a) rlog2 b) 0 c) —mlog 2 d) None of these
- The value of the integral f_ll sin’! x dx, is
1 4 2
L 086 by 10 d) 0

11°9'7°'5°3 11'9°7'5’3°2
f [ cos* x dx = Ax + B sin 2x + C sin4x + D, then {4, B, C} equals

SRS Y NERE) oft2 1)
832°4 84 32 32°4°8 832
‘Iffe (1 Smx) x = f(x) + constant, then f(x) is equal to

X X
X - —-Xx - X _ —
a)e cot(2)+c b)e cot(2)+c c) —e cot(2)+c d) —e” cot(2)+c
- The value off x]f'(x)dx,a > 1,where[x]denotes the greatest integer not exceeding x, is

a) [alf(a) = {f () + f(2)+...+f([aD} b) [alf([a]) = {f (D) + f(D)+...+f(a)}
C) af ([a) = {f (D) + f(2D)+... +f(a)} d) af (a) = {f (1) + f(2D)+...+f([aD}
‘If f(x) = f(a+ b — x) forall x € [a, b] and f: x f(x)dx =k f;f(x)dx, then the value of k is
a+b a—b a? + b? a? — b?

a) > b) 5 c) > d) 5

. f1x|dx is equal to
1 ) x2 1
a)Ex +c b)—7+C C) x|x|+c d)lexl‘l'c

132. The value of f_ll sin~! [xz + %] dx + f_ll cos™1 [xz — %] dx, where [-] denotes the greatest integer function, is
am b) 2m c) 4m d)o

133. ¢ \/_dx is equal to




XZ .
mﬂ’%;ﬁdtis equal to
b) 1 d) None of these
2+1
(x+1)2
—e* x x—1 xe*
a +c b +c ) e* +c d +c
)x+1 )x+1 ) x+1 )x+1

Jf [ xlog(1 + 1/x)dx = f(x) - log(x + 1) + g(x) - x? + Ax + C, then
a) f(x)=%x2 b) g(x) =logx c0)A=1

- Suppose that f(x) = 0 for all x € [0,1] and f is continuous in [0,1] and folf(x)dx =0,thenV x € [0,1],f is

a) Entirely increasing b) Entirely decreasing c) Constant d) None of these
3x—4

A f (222) = x + 2, then [ f(x) dxis

a) e¥+2] Px_ﬂ+ b) 81|1 |+2 +
e**?log |z——| +¢ Slogll —x| +3x+c

2

8 X
C)§10g|1—x| t3+c d)e[(3x_4)/(3x+4)]—%—Zx—i—c

x 1+nx™"1—_x2n
(1-xM)V1-x2n
/ 2n X1 — 41 X\[1 — 521
a)ex(\ll—x2)+c b)exH—x+C c)u_FC d)&_kc
14 x2n 1—x2n 1—xn
. The anti-derivative of f(x) = log(logx) + (log x) 2 whose graph passes through (e, e), is
a) x[log(logx) + (logx)™1] b) x[—log(logx) + (logx)" 1]+ e
c) x[log(logx) — (logx)™1] + 2e d) None of the above

dx is equal to

d) None of these

* The value of [ e dx is equal to

I f, e
a)a=4,b=12n€R bla=2b=14n€R cJa=-4b=20n€R d)Ja=2,b=8n€eR
Jtan"tx dx =...+c

1 . L1
a)1+x2 ) x tan x+§

1 tan lx 1
c) xtan lx +=. d)xtan tx — =log |1 + x?
) xtan 2 1+ 2 ) 7 o8l |
. [ x5t (tan 1 x + cot™ x)dx

52 x52

x
a) =5 (tan™lx + cot™tx) + ¢ b) =5 (tan"tx —cot™x) + ¢

dnﬁ2+n+ @xm+n+
104 "27¢ 52 T27°€

If f(x) = |x — 1|, then fozf(x)dx is
a) 1 b) 0 Q)2

. 3 —x?
fm.exdx=exf(x)+c=>f(x)

14+ x 1—x

b
a)l—x )1+x

1 _1( 1 ) :
Jo tan™ (=) dx isequalto

dx = 6, then

log|1 + x?|

a) log?2 b) —log2




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

x-1

148.

154.

156.

[ S—
" (x2-a?)(x2-b?)

* The value of [ e

. [ sec®/% xcosec

Letl, = |,

a) 8f'(1) b) 4f'(1)
[ e*(logsinx + cotx)dx is equal to
a) e*cotx +c

c) e*logsinx + tanx + ¢

- The value of f_nn(l — x?)sinx cos? x dx, is

a)0 3
b -
)m 3

dx is equal to

X2 — a?
az_bzlog 257 +c
1 x?% — a?

2@ = b?) %8|z = p2

a)

c) +c

a)l b) n

. ['sin®x.cos? x dx is equal to

2 sin®x sin3x N
— c
5 3

9 cos’x cos3x N
— c
5 3

T 3w
— b) —
a) 5 )=

fn:/4 tan? x
-m/4 1+a*

T+ 4 m—4
b
a)4 )4

x 1+nx™1—x2n

(1-x™)V1—x2n

dx is equal to

dx, is

b) x\/1+x2"
e —1_x2n +C

) EVIZX
1—xn

Which of the following is true?

1
a)fex dx =e
0

10/9

1
b)f 2* dx =log?2
0

x dx is equal to

a) —(cotx)Y°+c¢ b) 9(tanx)/? + ¢

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

a) 1 b) 2

a) 7 b) 5
m/

0 4tan"xdx, (n > 1andn € N), then

1
Al,=1,_, b)I,+1,_, = T

-1

- [[ea1o8* + exlo8a]dx =... +c;a,x > 1

x a* ealogx
a + b
) a+1 loga )

exloga

alogx xloga

c) 2f'(1)

b) e*logsinx + ¢
d)e* +sinx+c

c) 2m — 3

fG 2t
Lo

V@9

f fon " f(cos?x)dx =k fonf(cos2 x)dx, then the value of k, is

c) n/2

sin®x sin®x

b) + +c

5 3
cos’x cosdx

d) + +c

5 3

c)?

ar
) 7

e*V1 — x2n
1—x2n

c)
1
c)f\/}dng
0

c) =9 (cotx)/° + ¢

c)3

- The value of f02{3x}dx, where {-} denotes the fractional part function, is

c)3

1
O e —]

a—-1

c) T + a*.loga

— dtis
x—1

d) f'(1)

d) None of these

- The value of a@ which satisfying f;/z sinx dx = sin 2a, a € (0, 2r) is equal to

d) All of these

d)1

d) None of these

ealogx

9 a/x + X

exloga
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162. |f1109 :T;; dx| is less than

a) 10710 b) 10711 c) 1077 d)107°
163. e 1

Ifa < fo 0T 00s xdx < b, then the ordered pair (a, b) is

2m 2m 2m 2m T 21 d) None of these
a) v 5 b) PEXEE C) PrRrry
73 137 7 10713

164. /2 4+3sinx .

The value of fo log (4+3COS x) dx, is

a) 2 b) 3/4 A0 d)1
165'Iffxmln =V1+x2f(x) + Alog(x + Vx2 + 1) + C, then

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

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

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

- The value of integral f x]dx, is

a)41/2 b) 20 c) 21/2 d) None of these

' fon/4(cosx —sinx) dx + f;;“(sinx —cosx)dx + f;{“(cos x — sinx) dx is equal to

a)v2-2 b) 2v2 -2 c)3v2-2 d) 4v/2 -2

- Let f be a real-valued function defined on the interval (—1,1) such thate ™ f(x) = 2 + f()x\/t‘* + 1 dt, for

all x € (—1,1) and let f ~! be the inverse function of f. Then, (f ~1)’(2) is equal to

a)l 1 1 1
b)§ c) 5 d);

-fjf((_") dx =...+c; f(x) # 0

1
a)zdf(x) b) 2./f(x) C)Ef(x) d) 2 f(x)
. 1 fax—1)? .
3a [, (a—l) dx is equal to
aa—1+(@—-1"?% ba+a? c) a — a? d)a2+%

- The value of fle 10'°8¢* dyx is equal to

10e—-1 10e
_— C) _—
log, 10 e log, 10 e

a) 10log,. (10 e) b) d) (10 e)log.(10e)

sinx dx is
in(x—3)

a) x — log cos(x—%)|+c b)x+log|cos(x——

- The value of V2 f

c) x — log Sin(x—%)|+c d) x + log sin(x—z

-fﬁdx is equal to
4 4

Logl=—|+¢ b tioglt c log |~
a)Zng4—1+ )Zog o + c) log
Ifg(x) = fox cos* t dt,then g (x + ) is equal to

a) g(x) + g(m) b) g(x) — g(m) c) g(x).g(m)

175. The integral fg/z f(sin 2x) sin x dx is equal to




/2 /2

a) J f(cos2x) sinx dx =2 ] f(cos2x)sinx dx

/2 /4

b) f f(sin2x) cosx dx = \/Ef f(cos 2x) cos x dx

/2 /2

c) f f(cos2x) cosx dx =2 f f(cos2x) cosx dx

/2 /2

d) f f(sin2x) cos x dx = \/ff f(cos 2x) cos x dx
0 0

-Let f(x) = fl"vz — t2 dt. Then, real roots of the equation x? — f'(x) = 0 are
1 1 d)0and1

b)+— c) =

) V2 )+ 2

x is

a) +1

Vsinx d
Vsinx++vcosx
2) n b)g c) zero d1

"Evaluate |, On/ 2

i f3 3x+1
0 x2+9

a) log(2v2) + % b) log(2v2) +g c) log(2v2) +g d) log(2v2) +g
Jdfd(x) = cosx — f(;c(x —t) d(t)dt, then "' (x) + d(x) is equal to

a) — cos x b) 0 9 f ‘w-nemde - f (x — b(D)de
0 0

AfL, = fooo e *x"1dx, then fooo e~ x"1dx is equal to

dx is equal to

1 I
a)l, b)zln C)A—Z

49 1
: f(in—m(;;)dx = k[tan™1(x°%)]? + ¢, then k is equal to

1
il b) — — —
a) ) )100
'Ifl—fn sin” xd a>0then1equals

a)m b)— carm

f\/% dx is equal to

-1 -1

x+tan" " x X —tan""x
+c ) —/—+c¢

i it e ite
- If f(x) is a quadratic polynomial in x such that 6 folf(x)dx - {f(O) + 4f (%)} = kf(1),thenk =

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
a

a) | g(x)dx
!

b) fa f(x)dx

0
)0




d) None of these
, 5m/3

[2cosx]dx =

4 2
b)?ﬂ C)?ﬂ d) None of these

cos® 40 d@ is equal to
a) 5/3 b) 5/4 Q) 1/3 d)1/6
- If f[[x]+1f(t)dt = [x], then the value of f_42 f(x)dx is equal to

x]
a) 1 b) 2 ¢) -2 d)3
. f1x|log |x|dx equals (x # 0)

2 2 1 1
a) %loglxl—xz+c b)ixlxllogx+1x|x|+c

2 2

X X 1 1
- X d) = x|x|loglx| -~
) > log|x| + T +e )lexl og|x| 4xlxl +c

Let f(x) = m forn > 2 and g(x) = fofofo ... of (ntimes)- Then, [ x™ 2 g(x)dx equals

1
a) A+nx™n+k

1
nn—1)
1 11
b)m(l-ann) n+k

1 1
1 n 1+E
n—(n—l)( +nx") n+k
1 1
d)ﬁiji(14—nx"f*ﬁ4—k

c)

- The value of the integral f02" sin26

df whena >b > 0,is
a—bcos O
a) 1l b) c) /2 d)o
- Suppose f is such that f(—x) = —f(x) for every real x and folf(x)dx = 5, then f_Olf(t)dt is equal to
a) 10 b) 5 ) 0 d) -5

If f(x) = f(a — x)and g(x) + g(a — x) = 2,then the value of foaf(x)g(x)dx is
d b d — d d d
0 | Feods )| aeoax O | [0 —fdx @ [ 180+ Fd

10 :
194. J_,,log (Z—J_ri) dx is equal to

a)o

b) —2 log(a + 10) c) 2 log( d) 2 log(a + 10)

195. The value of f(;T | sin® 0] d8 is
a) 0 b) 3/8 ¢) 4/3 4

6 si .
196. fon/ % dx is equal to

a+10)
a—10

2 1 ) 2 1
@5 mg mg

197.

2 |2+x .
Jy 5= dxisequalto

a)m+2 b)n+% om+1 dmn
1981 [ f(x)dx = f(x) + c, then f(f(x))zdx is
A (F)” + b)3(F)’ +k Q) FG)+K D3 () +k
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199.

201.

212.

213.

- The value of fon

-1 .
[ |== dx s equal to
x+1

a)2/x2+1+sin"tx+c b)\/x2—1—-sin"tx+c

x2—1
¢ 2Jx2—1+sin"*x+c d)\/ > +sin"lx+¢

. [ sinx d(cos x) is equal to

1 x 1 x
a)ZSin2x+§+c b)Zsian—§+c c) 2sin2x + ¢ d)sinx + cosx + ¢

. /2 .
Value of the integral f_n /2 COS X dxis
a) 4 b) 2 c)0 d1

If f(x) = f(a + x)and foaf (x)dx = k, then fonaf(x)dx is equal to

a) nk b)(n— 1k c)(n+ Dk d)o
1
5+3cosx

am b) 2m/3 c) m/4 d) 2

dx, is

df L = foxezxe_zzdz and I, = f(jce_zz/‘L dz, then

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

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

and every x real ¢, then faa+t f(x)dx is equal to
d) None of these

a t t
Q) [ reax b) [ fG dx 9 [ fedx
0 0 a

JAf f(r) = 2 and f:[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 Q5 d)1

x+2 4x+6 1 dx
Iff——dx=P[———dx+>[———
f2x2+6x+5 f2x2+6x+5 2f2x2+6x+5

1 1 1
a) = b) = Q=
)3 )2 )2

, then the value of P is
d) 2

(A +x —x" Ve ™ dx is equal to

a) (x 4+ DeX " 4 ¢ b) (x — De*t* " 4+ ¢ Q) —xe " ¢ d) xe*+*" 4 ¢

IfI = f;”f(cos2 x)dxand I, = fonf (cos ? x)dx, then

a) Il = 12 b) 3]1 = 12 C) 11 = 312 d) Il = 512

. fon/z(x\/tan x + +/cotx) dx equals

m? m?
b) — c d) —
)2 )

T
A5z 23

f” x dx ] |
——1is equal to
o a?cos?x + b?sin? x

T
a 2ab

Vs 1'[2
b)— )

ab
If f(x) = ae?* + cx, satisfies the conditions f(0) = —1, f'(log 2) = 31, f()log4(f(x) —cx)dx = 32—9, then
a)a=5b=6,c=3 b)a=5b=—-6,c=3 cJa=-5b=6,c=3 d)Noneofthese

. 1 1
The value of the integral | L

a) 1/2 b) V2/2 o1 d)v2

dx, is

214 1f [ x f(x)dx = %, then f(x) is equal to




a) e* b)e™* c) logx

b3 1 .
- ["—— dx is equal to
0 1+sinx

a)l b) 2 c)—1
- 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

a)1 b) 2 )0 d)_l
2

- The value offxz(xfﬁis

Ak 1)/ e b) (x* + 1)1/ e c) Zero d) None of these

a)

x x
If I = flk_k xsin{x(1 —x)}dxand I, = flk_k sin{x(1 — x)} dx, then

a) I, =21, b) 2l =1, =1 d) None of these
- If the primitive of% 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
[EE gy is equal to

xX4—=x+1
ﬂx3 x2+ + mx3+xé+ + a ®x3+x2 +
———+x+c —+—+x+c —+——x+c
3 2 3 2 3 2
-Thevalueoff_llmax{z—x,2,1+x}dxis

a) 4 b) 9/2 d) None of these

[ " dx is equal to
0 1+x2 q

T 1 b)1—= T a1-=
A7 )1=3 )1=7

X

e .
fm dx is equal to

1 e*+1 N b1 eX+2 N e*+1 N d eX+2 N
a) log e +2 ¢ ) log e*+1 ¢ ) ex +2 ¢ ) e*+1 ¢

: 1-x, 0<x<1
If f(x) = { 0, 1<x<2and¢(x)= foxf(t)dt. Then, for any x € [2, 3], ¢(x) equals
(2—-x)%2<x<3
—72)3 —_72)3 _7\3
2) (x 32) b) % 3 (x 32) 9 %_*_ (x 32) d) None of these
225. i(f(x)) =d(x)fora<x <bh, fff(x) d(x)dx =

dx
a) f(b) = f(@) b) b(b) — d(a) o VB ; F@F g o®IF - (@]

+(1/2)

- The value of faa (sin* x + cos* x) dx, is

T\ 2 d) None of these
b)a(z) c )

: f_li/zz(cos X) [log (i—i)] dx is equal to
a) 0 b) 1 d) 2 el/?
f 1 xis equal to
x*t+x2+1

x2—x+1 1 x?4+x+1

_ c) —log——— d)-lopg————
x2+x+1+c ° )Zngz—x+1+C

'Iff%dx = AVx + Btan"1+/x + ¢, then
aAA=1B=1 b)A=1,B =2 Q)A=2B=-2

a)log(x*+ x>+ 1) +c b)log
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230. [ xe**dx is equal to

2 2
X x e ex

e
a)—7+c b)—+c > d-—+c

2
231. /2 2-sinf ,
The value of f_ﬂ/z log (2+Sin 9) do is

a)0 b) 1 d) None of these

d :
232. Iffm = f(x) + ¢, then f(x) is

a) 2(x + 100)/2 b) 3(x + 100)*/2 ) 2tan"'(¥x + 99) d) 2 tan~'(vx + 100)
233, 1/2 1 . . . 2
Ifl = f W dx, then which one of the following is true?
1
= b) I > > QI>0 d) All of these

234 cosecx i l
fcosz(1+logtan—) dx is equal to

a)l <

a) sin? [1 + logtan ;] +c b) tan [1 + logtan ;] +c

c) sec? [1 + log tang] +c d) —tan [1 + log tan;] +c

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

m———Km+1n—D

n
c 1 1,n—1
)m+1+m+1 (m+1n )

d m Im+1 1
)m+1(m n=1)

f ax is equal to
x(logx)(loglogx)...(loglog...x)
8 times
a) (loglog...x) + ¢ b) (loglog...x) + ¢ J (loglog...x) + ¢ d) None of these
8 times 7 times 9 times
| 5 sin xdx

Lt ,then

e . 11
A= Z b) I lies in the interval (Z’E)

L . 11 3
c) I lies in the interval (E’E) d)I < T

" lim (1+L+...+i) is equal to
n n+l 3n

n—>oo

a) log 2 b) log 3 c) log5 d)o

- The difference between the greatest and least values of the function ¢(x) = fox(t + 1)dt on [2, 3], is
a)3 b) 2 c)7/2 d)11/2

- The value of the integral fooo (ﬁigz;cz

a)l b) 0 c) 2 d) None of these
22x+1 52)( 1

* The value off Y dx,is

dx is

1




3 2 1

) = _
5on () 2on. )
d) None of these
. The integral for " sin?" x dx is equal to
n i /2 d) None of these
a) rf sin?™ x dx b) 2rf sin?™ x dx c)r f sin?™ x dx
0 0 0
S g (x) = ' (x)g(x)}dx is equal to
2) f(x)
(x)

b) f'(x)g(x) — f()g'(x) + ¢

c) f (0)g'(x) — f'(x)glx) + ¢ d) f(0)g' (x) + f'(x)gx) + ¢
_ffl ydy

0 J_
2 3 (z —V2)AW2 b) % (2 +V2)W2 c) %(2 —V2)AW2 d) % (2 +V2)1W2

is equal to

' Let f be a non-negative function defined on the interval [0,1]. If fox /1 — (f’(t))2 dt = foxf(t) dt,0 <x <
1and f(0) = 0, then

a) f(l) <Zand f (%)

e e? e?
b) — — c) — d__z
)2 e )2+e )

cos 3x

-If a be a positive integer, the number of values of a satisfying f:/z {az( + = cosx) +asinx —

2
20 cosx} dx < —%, is
a) Only one b) Two c) Three d) Four
[ (x + 1)3/2[sin"(log x) + cos~*(log x)]dx is equal to

a) 2_7T (c+ 152 + ¢ b) n (x+1)52 +¢ c) Does not exist d) None of these

'Iffn/3 X _dx = klog (3+:\/_) then k is

3+4sinx

a) 1/2 b) 1/3 ¢) 1/4 d)1/8
"IfF(x) = f;: logt dt (x > 0), then F'(x) equals
a) (9x% — 4x) logx b) (4x — 9x?) logx c) (9x% + 4x) logx d) None of these

f sinx cosx

— dx is equal to

1-sin*
1 1 . _ .
a) —sin‘l(sin2 x)+c b) Ecos‘l(sin2 x)+c ¢ tan"(sin®x) +c d) tan~1(2sin?x) + ¢

f 11 \7_ dx is equal to

3 3
a) §x5/3 _ZX4/3+X+C




3 3
c) §x5/3 —ZX4/3 +C
d) None of these

253. The value of the integral fol x(1 — x)"dx, is

a) b c dn(l - 1)
n+l n+2 n+1)(n+2) n+1 n+2
254. fol[xﬂ/%%is equal to
a)o b) 1 d) m?/2
255. f_11|1 — x|dx is equal to
a) —2 b) 0 Q) 2 d) 4

256. The value of [

secx dx

J/sin(2x+06)+sin© 1S
a) \/(tanx+tan9)sec9+c b) \/Z(tanx+tan9)sec6+c

c) y/2(sinx + tan0) secO + ¢ 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()glx) +¢ b) f(x) +g(x)+c c) e*cosx+c d) f(x) —glx) +c
IfP = f;”f(cos2 x)dx and Q = foﬂf(cos2 x)dx, then

a)P—-0=0 b)P—-2Q =0 c)P—-39=0 dP—-590=0
Iff(x) = f;; sin+/t dt, then f'(x) equals

a) sinx? —sinx b) 4x3sinx? — 2xsinx  c) x*sinx? — xsinx d) None of these
501

[cosx|dx =

0
a) 100 b) 50 )0 d) None of these

If [* f(x)dx = 4and [['(3 — f(x)}dx = 7, then the value of [* f(x) dx is

a) —2 b) 3 c) 4 d)5

f (x+1)?

prEEn dx is equal to

a) log, x + ¢ b)logex +2tan"*x + ¢ ¢) log, d)log.{x(x?+ 1)} +¢

=

———+c¢
x2+1

263. |im E{sin% + sin%ﬂ + -+ sin equals

x—>oon

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 foxf(t)dt = fxl t2f(t)dt + % + x? +aq,

then the value of 'a’ is equal to

1 17 1

a) —— b) — c) =
) 24 ) 168 ) 7
Jff:R - Rand g: R = R are one to one, real valued functions, then the value of the integral

[T @) + f(—0][8(x) — g(—x)]dx is
a) 0 b) m c)1 d) None of these

If fonx f(sinx)dx = A fon/zf(sin x)dx, then A is equal to

d) None of these

a) 0 b) q% d) 2

. The number of solutions of
I(x) = fox[t]2 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

f T+ 4x™ J
X =
. T

—n/6 1—s1n(pq +g)

a)4m b)2n+% ) 2m — 3 d)4n+\/§—%

IfL = f:/4sin2x dxand I, = f:m

cos? x dx, then
3)11212 b)11<12 C)11>12 d)12211+
- The set of values of a(a > 0) for which the inequality f_aa e*dx > %holds true, is
a) (0,0) b) (2, ) c) (log2, o) d) None of these
. If— [a tan"'x+b log (x 1)] = ﬁ, then a — 2b is equal to
b) —1 c)O0 d) 2

ff ;_TZ dx is equal to
- n
a)(a—p) D)5 (B —a) ) (a - p) d)(f — a)

is equal to
fx2+4 +5 q

1
a) Elog(x2 +4x+5)+2tan " (x) + ¢ b) Elog(x2 +4x+5)—tan" ' (x+2)+¢

1 1
c) Elog(x2 +4x+5)+tan"t(x +2)+¢ d) Elog(x2 +4x+5)—2tan" ' (x +2) +c

" [ cos [2 cot™! /1+ ] dx is equal to

L b) wsin|2cot 2| +
a)zx +c )Zsm co e

1 1
c)——x +c d)§x+c

"The value off ’ dx is

a)

71:/2

Z
f sin? x cos? x (sinx + cosx)dx =

—1/2

a) 2/15 b) 4/15 c) 2/5 d) 8/15
- The value of [ log( ) dx is

a)1 b) 2 A0 d) 4
- If for every integer n, f:ﬂ f(x)dx = n?then the value of f_42 f(x)dx is

a) 16 b) 14 c) 19 d) None of these
- The value of f_ll x|x|dx, is

a)2 b) 1 )0 d) None of these
. sinx + sin2x + sin3x sin2x sin3x
Iff(x) = 3+ 4sinx 3  4sinx|, then the value of fon/z f(x)dxis
1+sinx sinx 1
a) 3 b) 2/3 c)1/3 d)o

281. The value of the integral ff .

dx for > a, is
(x—a)(B—x)




a) sin"1(a/pB) b) /2 0) sin-L(8/24)
282. (3m/2 )
fn/z [2 cos x]dx is equal to
5
b) - —
) 3
sin~1x

o] dx is equal to

1
a) log(sin™tx) + ¢ b) > (sin"1x)% + ¢ d) sin(cos™tx) + ¢

284. fn/z dx
-m/2 14+cosx

a)0 b) 1 d)3
285. If f is a positive function and

k

I, = f x flx(1—x)] dx,

1-k
k

I, = flx(1 —x)] dx,
1-k

Where 2k — 1 > 0, then;—l is
2
a)2

is equal to

b k d)1

1 .
-fmdx is equal to
x x d) None of these
2 aZ\/a2+x2+C b) (a2+x2)3/2+C
. f cosx—sinx

———  dx is equal to
1+2sinxcosx

1 cosx + sinx X
) ——————+c b)————— ¢ — 4 ————
cosx — sinx cosx — sinx sinx + cos x Sinx + Cos x
- The value of the integral fon/z | sinx — cosx |dx, is
a) 0 b) 2(v2 —1) c) 2v2 d)2(vV2+1)

. f:/4(cosx —sinx) + f;ZM(sinx —cosx)dx + f27;/4(cos x — sinx) dx is equal to

a) V2 -2 b) 2v2 -2 c)3v2 -2 d) 4v2 -2
- The value of ff eV* dx, is
a) e? b) 2e? c) 4e? d) 3e?
‘Letl, = fon/z cos™ x cosn x dx. Then, I;: I, is equal to
a)3:1 b)2:3 c)2:1 d)3:4
f 2x2+43
(x2-1)(x2+4)

a) (1,-1) b) (-1,1) ) G ‘%) 9 (%%)

dx = alog (;C—:) + btan?! (g) + ¢, then the value of a and b are

/2 cosx—sinx .
) /2 COSXTSIMX gy i equal to
0 1+cosxsinx

a)o n T
b)3 0 d)z

: fon/z log sin x dx is equal to

a) —mlog?2 b)  log 2 c) —;logz d)%logZ

.Let [ e*(f(x) — f'(x))dx = d(x)

Then, [ e*f(x)dx is equal to

DOW+@ D@ -f@ D@ +eTm] D06 + e )

Page]22




296. If f(x) is an odd function and has a period T, then ¢(x) = foxf(t)dt is

a) A periodic function with period T /2
c) Not a periodic function

- If x is any arbitrary constant, then [ 22
f 22" dx e
" log2)?
c) fZZ (log2)3dx + ¢

- The value off% is

a) tan~1(2x) + ¢

'fd(c—ose)is equal to
V1-cosZ0 q
a)cos™10+c

* The value(s) of fol dx is (are)
22

a) - s b) m
-Let f(x) = foxlx — 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

-If £(¢t) is an odd function, then foxf(t)dt is
a) An odd function

c) Neither even nor odd
. f SecXx cosecx

b) cot™1(2x) + ¢

b)0 +c

x*(1-x)*

dx is equal to
2 cotx—secx cosecx

a) log|secx +tanx| + ¢

1
c) —log|sec2x + tan 2x| + ¢

L 951n9
Jo Treoq g 48is equal to

2 3

b) T

3

a)n_

" The value of [fOSinz

a)m b) /2

'fn/z ¥ _is equal to
0 1+tan3x q

T
am b)—

1sinx 1cosx

'Letl—f dx and ] = f

2
b)I>§and]>2

:  xl, —1<x<1
IffC) = {| 2, 1<x<3

a)O b) 1
309. [

2
a)I>§and]<2

. (an) dx is equal to

2
Qsin‘lﬁ d + focos ? cos

b) A periodic function with period T
d) A periodic function with period T /4

¥ 27 2% dx is equal to

fZZZxdx

(log 2)3
d) None of these

c) cos™1(2x) +¢ d) sin"1(2x) + ¢

d) sin"!(cos 0) + ¢

c)sin“!8+c

)0

b) An even function
d)o

b) log | secx + cosec x| + ¢

d) log | sec 2x + cosec 2x| + ¢

) m?

) dcl)] is equal to

c)n/3

s
c)—

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

2 2
c)I<§and]<2 d)I<§and]>2

then f_31f(x)dx is equal to

c) 2 d) 4




11 x" ‘C b 11 x"+1 x d) None of these
a)nog x"+1 )nog x™ X

. fol/zlsin 7 x| dx is equal to
a) 0 b) 7

. 1
- The value of the integral fon P T —

dx(a > 1),is
b) a?—-1
Il = f01\/1 + x3dx then

5 7 d) None of these
)1>2 b+ 0159 )

. . . 1 cbc X .
* Assuming that f is everywhere continuous, Zfac f (Z) dx is equal to

bc?

b b b
a)%ff(x)dx b)ff(x)dx c) cff(x)dx d) f f(x)dx

31

4, . 1-x)2 .
The value of the integral [ e* (:) dx is

1—x 1+x e
a)ex<1+x2)+c b)ex(1+x2)+c C)1+xz+c Des(l—x)+e

' Let% (F(x)) = es;l,x >0.1f ffzesmxadx = F(k) — f(1), then one of the possible values of k, is
a) 64 b) 15 0) 16 d) 63
- The values of 'a’ for which foa(?ax2 +4x —5)dx <a®—2are
1 1 1
a)§<a<2 b)ESaSZ d)a=2

log(x+1)-logx

x(x+1) dx is

- The value of the integral [

a) %[log(x + D>+ % (logx)? + log(x + 1) logx + C
b) —[{log(x + 1)}* — (logx)?] + log(x + 1) - logx + C
c) %[log(l +1/x0))*+C

d) None of these

- The value of foz“[z sin x] dx, where [-] represents the greatest integral functions, is

b) —m ) 53—“ d) —2m

ad )] dx is equal to
b T d T
)m 93 )3
. 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 folf(x) g(x)dx, is
e? 5 e? 3 e? 3 2 5

e
A e ———_— b - __ Qe ——_—_— d — 4
e >3 )e+2 > ) e 573 )e+2+2

- The value of the integral fon log(1 + cosx) dx is

T
a) ElogZ b) —mlog2 d) None of these

. f etan'l x (1+x+x2

Ton? ) dx is equal to

- - 1 -
a) x e x 4 ¢ b) x2 etan™x 4 ¢ Q) = etan™'x 4 ¢ d) None of these
x

323. Letl; = f:_axf(sin x) dx, I, = ff_af (sinx) dx, then I, is equal to




2
b) mtl; ) EI1 d) 21,

-1 G) dx equals

a) xsec tx +cosh™lx +c¢ b) xsec™tx —cosh™x + ¢
c) xseclx —sin"lx +c d) None of these

- The value of fol x+\‘;+7 is

1

1 T 1
a)§ b)E c) 2 d)Z

" For any natural number n, the value of the integral fo‘/ﬁ [x?]dx, is

a)n\/ﬁ+zn:\/7 b)n\/ﬁ—zn:\/? C)Zn:\/F—n\/ﬁ

d) None of these

- 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) + ¢

. Let f be integrable over [0, a] for any real a. If we define

/2
I = f cos 0f (sin® + cos?0) dO
0

and I, = fon/z sin 20f (sin 8 + cos? ) d6, then
a) 11 = ]2 b) Il = —12
. Consider the following statements:

1.fn/2 Vcosx — cos? x dx =2

-1t/2 4
2.5 (lx — 1] + |x — 3])dx = 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_ng‘} sin~*x dx is

a) _g b) ; 8 d) None of these

(f:ex dx)2 .

"The value of lim , 1S

xX—00 f:92x3 dx
a)1l b) 2 c)3 d)o
-Iffslinxt2 f(t)dt =1 —sinx,V x € [0,m/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 =

334.f ax

is
sin(x—a) sin(x—b)

1 sin(x — a)
sin(a — b) 8 sin(x — b)
b) -1 log sin(x — a)

sin(a — b) sin(x — b)
c) logsin(x — a) sin(x — b) + ¢
sin(x — a)

d) log —sin(x — +c

a) +c

+c




“Let [ /z%zdx equal
x4+ 2
a)vx+2v5—x+3sin™?! ’T+C
x4+ 2
b)vVx+2+v5—x+ 7sin™?! ’T+C

+ 2
c)vVx+2vV5—x+5sin7? xT+C

d) None of these

2x%+3 _
fmdx = alog( )+btan —,then (a,b)is

a) (=1/2,1/2) b) (1/2,1/2) Q) (=1,1)
fe x( ) dx is equal to

x ex ex

a)—2+c b) —+¢ ) —+c
X X X
- The value of the integral f3a cosec (x — a) cosec(x — 2a)dx, is

1 1
a) 2seca log( cosec a) b) 2seca log( sec a) c) 2 cosec a log(seca) d) 2 cosec a 10g< sec a)

3 3x
0 x2+

a) log(Z\/E) + E b) log(2v2) +g c) log(2v2) +% d) log(2v2) +%

[ —Z___isequal to
J(A-x)(x-2)
a)sin!(2x—3)+c b)sin!2x+5)+c sin"!(3-2x)+c d)sin"}(5-2x)+c

df f(x) = Aij&[zx + 4x3+...+2nx2""1](0 < x < 1), then [ f(x)dx is equal to

a) —/1 — x2 =

1—x2
sinx—cos x++v2 q

a)—itan(§+g)+c —tan(x+ )+c

V2

. fn/z cosx
0 1+sinx

\/_

dx is equal to

a) log 2 b) 2log?2

344. sin™1Z
The integral f Zdxequals

/6 /6
a) J dx b) f
tan x tanx

345. 1 — _b
If(logx (logx)z)dx @+ then

a)a=eb=-2 b)a=e,b =2 =—e,b= d) None of these
346. The value of f08|x — 5| dxis
a) 17 b) 12 d) 18

347. x dx
fo T S equal to

a) 0 b) 1 o™
2




348

354 1f L {f (x) =

361.

362

- fol cot™1(1 — x + x?) dx is equal to

a)m —log?2 b) m + log 2

. f15 dx

8 (x_g)—xm 1S equal to

5 1.5
3 b) §log§
. [{1 + 2tanx (tan x + secx)}/2dx is equal to
a) logsecx (secx —tanx) + C
b) log cosec (secx + tanx) + C
c) logsecx (secx +tanx + C)
d) log(secx +tanx) + C

o 1 0o x? I
IfL = [ Zdxand]p = [ mdx.Theni=

a)l b) 2 d) None of these
. f sinx dx
3+4cos?x

1
a) Elog

is equal to

a) log(3 + 4 cos?x) + ¢

) 1 " _1(2cosx)
c) ———=tan c
2v3 V3

. For any integer n, the integral

fon e5” X 053 (2n + 1)x dx has the value

am b) 1 d) None of these
' then % {f(x3)}is

1+4+x2’
3x 3x2 —6x°

a b ) ———
)1+x3 )1+x6 )(1+x6)2

- MTcotx dx, [. ]denotes the greatest integer function, is equal to
0 g g q

a)g b)1 c)—1

'f_23{|x + 1] + |x + 2| + |x — 1|} dx is equal to
35
b) 22
) 2
'f03 |x3 + x? 4 3x|dx is equal to
171
b) —
4

f = is equal to
SInXx CosXx

a) log|sinx| + ¢ b)log|tanx| + ¢ c) log|secx| + ¢ d) None of these
: foznn {| sinx| — E sin x|} dx equals
ajn b) 2n c) —2n d) None of these
- If 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 cl,-1 d)-1,1
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
Na=a

" The primitive function of the function f(x) = =




2) ¢4 Va2 — x2 b) - (a? — x?)3/2 . a? — x?)3/2 d) None of these
¢ 3a2x3 2a?%x? 3a%x3

363. Iff(x) = {xji 1fofroif x<>1 p then fozxzf(x)dx is equal to
a)l

4 5
b) = 2
)3 ) 3

364. x2+x—6

G- D& D
a)x+2log(x—1)+c b)2x+2loglx—1)+c c)x+4logl—x)+c d)x+4loglx—1)+c
3

X .
fm dx is equal to

20

a) ?(1 +x2)23(2x2 -3)+C
3

b) ﬁ(l +x2)23(2x*=3)+C

3
c) o+ x2)23(2x2+3)+C
d) None of these

bsinx
1+cos

a) a,bandc b)aandc c)aandb d)bandc
- The value off:{lx — 2| + |x — 3|}dxis

a) 1 b) 2 0) 3 45
Adfg(x) = fox cos* t dt, then g(x + m) equals

* The equation f /4 {alsm x| + + c} dx = 0, where a, b, c are constants, gives a relation between

d g(x)

a) g(x) + g(m) b) g(x) — g(m) c) g(x)g(m) (D)

. [ cos® x el°8InX) gy is equal to
sin* x cos* x i est d) None of these

a) — b) —
) 2 +C ) 2

8 Gavan is equal to

1 5 1 5 1 3 1 3

Zloo— b) Z1loo = 2 d) =100 =

a) log3 )3log3 z )Zlog5
* The value off b dx, is

2x2 (ax?+b)?

ax +2 ax? + 2 ax? + 2
a) sin”! . 2]l+k  b)sin7? fx +k 1(Z=—Z) 4k d)cos? 7" +k
c

df f(x) = fflltldt, then for any x > 0, f (x) equals
1 1
a) = (1 — x2) b) = x2 d) None of these
2 2
Letl; = fl \/_dx and I, —f —dx. Then
a) 11 > 12 b) 12 > 11 = d) Il > 212
- The value of f_”n(l — x2) sinx cos? x dx is
a)0 3 7
b)Y o - d) = — 273
)m 3 ) >
If L, = f:/z x™ sin x dx, then I, + 121, is equal to
T3 s
a) 4m b) 3 (—) d) 4 (E)

376. The value of the 1ntegra1f x] dx, is

3




d) None of these

7 3
z b) 2
a)3 )5

f_ol x2+d;;+2 is equal to
a) 0 b) 1t/4 d) —1/4
* The value off x sin* x dx is
- b T d) 0
ob 4 b3 2 8
- Let f be a positive function. Let I, = flk_k xfix(1—-x)}, I, = flk_k flx(1—x)}
dx where 2k — 1 > O.Then,;—1 is
2

a) 2 b) k C)% d1

If I, = f:/4 tan™ x dx, then lim n (I,,41 + I,_1) equals
n—oo
a)l b) 2 c) /4 dr
el , .
J; ~dx is equal to

a) o b) 0 c)1 d) log(1 +e)

19+ 2% + . 4 0%
lim 7100 =

1
—_— C —_— —_—
) 100 ) 99 I 101

-fcos dx is equal to
cos

a) 2sinx + log(secx —tanx) + C
b) 2 sinx — log(secx —tanx) + C
c) 2sinx + log(secx + tanx) + C
d) None of these
J f'(ax + b) {f (ax + b)}" dx is equal to

a) ﬁ{f(ax + b)}**1 + C, for all n exceptn = —1
b) L{f (ax + b)Y} + C, foralln

c) a(n+1) {f(ax + b)}*** + C, for all n exceptn = —1

d) a(n+1)
2 3 2 5x2 2 43

If I = fo 2% dx, I, = fo 2% dx,Iy = [[ 2% dxand I, = [ 2*° dx, then

a)I3>I4 b)[3:I4 C)Il>12 d)12>11

f Vtanx

sinx cosx

1
a
) 2\/tanx
-~ lim = Zr 1\/—equals

n-ooon

a)1++5 b) -1+ +/5 Q) —1++2 d)1++2

. e xlogx dx

fO (1+x2)?

a)o b) 1 C) o d) None of these
389. The value off x[1 + sinmx] dx is ([-] denotes the greatest integer)

a)2 b) 0 a1l d) None of these
390. Iffoooe"‘2 dx = \Ethen foooe‘axz dx,a>0is

{f(ax + b)}**1 + C, foralln

= ..+c;x¢k7n andtanx >0

b) V2 tan x c) 2+/tanx d) vtan x

is equal to




a)ﬁ b)£ ) Zﬁ
2 2a a

'Iff\/%dx = K sin"1(2*) + C, then K is equal to

1 1
a) log2 b) ElogZ c) >

- The value of the integral f_nn(cos ax — sin bx)? dx, where (a and b integers), is
a) —m b) 0 amn

m+2n-1_,,..n-1

mx nx )
fm dx is equal to
xn xm+n _ 1
b)xm+n+1+c C)xm+n+1+c
394. The value of f016 n/3|sinx|dx, is
a) 21 b) 21/2 d) 10

395.1f f(x) and g(x), xeR are continuous functions, then value of integral

[T W @) + F(~0)}g () — g(—0}] dxis

T
a) b) 7 1
[

———dx is equal to
SInX Cos X

d) None of these

a) 2vtanx + C b) 2+/cotx + C

1
. 1+x
jsm 2tan~! dx =
1—x
0

a)m/6 b) /4 c) /2 dr

3 bt
- If f_néﬂ (g |tan x| + ﬂ) dx = 0 where a, b, ¢ are constants, then ¢ =

1+secx

a a 2a
a)aln2 b);an ) —Ean d)—In2
I

- 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 of f:f’(x)f”(x) dx
a) f(Df(2) b) f(4) ) f(2) d)1

dx .
- | ———=—=1is equal to
| s a5 e
tan%/2 x

2
a) Vianx + : +c b) Vtanx + gtan5/2 x+c

2 None of th
c) 2vtanx + gtan5/2 x+c d) None of these
x%dx

Let £ = | s s
Vs T
a) log(1 + v2) b) log(1 +v2) — 7 c) log(1++v2) + 2 d) None of these

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

1 1
0 (1+x2)3/2

a) 1/2 b) 1/7/2 1 d) v2

IfI(m,n) = f01 t™(1 + t)™ dt, then the expression for /(m,n) interms of I[(m + 1,n — 1) is

- The value of the integral dx, is

n

2 n n
a — I 1,n—1 b)—— I(m+1,n—-1
)m+1 m+1 (m+1n ) )m+1 ( )

n

m
— d——I(m+1,n-1
+—— Im+1n-1) )7 I )




tan~?t

404. 1 x ;
The value of [ ——= dx s

T 2 d) None of these
a) - b) —
) 2 )32

' The value of f:

2
X .
—— dx is

X“—4

15 15
a) 2 — log. (7) b) 2 + log, (7)
15
c)2+4log,3 —4log,7 + 4log, 5 d)2 —tan! <7>
. [ Vx?% + a? dx equals
2 2
a) )z—cx/xz + a? —%log{x +Vx2+ az} +c b); x2 + a? +a7log{x + m} +c
2 2
c) ;m—%log{x—\/xz—ﬁ-az}+c d); x2+a2+a7log{x—\/x2—+az}+c
m/
.In — fo
1
a) —
)2
- [(x? + DVx + 1 dx is equal to

*tan" x dx, then lim n[l, + I,,;,] is equal to
n—-oo

b) 1 d) zero

c) o

7/2 5/2 3/2
b)2[(9c+71) _2(x+1) +2(x+1) l

x +1)7/2 x + 1)5/2 x +1)3/2
W DT O DT GO DT 5 3

7 5 3 +c

x+1)7/2 x + 1)5/2 x4+ 1)7/2 x + 1)5/2
g&+D” &+ D + &t _3( )
7 5 7 5
[ f'x)
£ @) 10glf ()]

PAC N b) f(x)log f(x) + ¢ ) log[log f ()] + ¢ d) !
logf() i s

. Consider the integrals
L = f01 e *cos?x dx,I, = f01 e cos?x dx,l; = f01 e dxandl, = fol e~(/2%* gy The greatest of

these integral is
a) I b) I, Q) Iz d) I,

+11(x+ D2 4+ ¢

dx is equal to

logllogf ()] ¢

1 .
-fmdx is equal to

1, V2x b 1 ) V2x 1 ) 2x d) None of these
(s el 2 (=)

. . (an-1)/n_ Vx .
The value of the integral fl/n NN dx is
a +2 -2
a) = b) na 9 na d) None of these
2 2n 2n
. The value of [ e*(x® + 5x* + 1)dx is

a)e*.x>+c b)e*. x5 +e* +¢ c) e**1 x5+ ¢ d) 5x*.e* + ¢
1/2 1+

-If f_1/2 cos x log (ﬁ) dx = k.log 2, then k equals

a)o

1
b) —1 ) -2 @)

- [ sinV/3 dx is equal to
a) sinvVx — Vx cos/x b) 2(sin Vx — vVx cosvx) + ¢
c) cosVx —Vxsinvx + ¢ d) 2(cosVx — Vxsinvx) + ¢




416.

417.

424 p (¥ __du

425,

429.

- The value of the integral [

-The value of [ = [

_J-TT/Z |x|

Iff(x) = f;z(t — 1)dt, 1 < x < 2, then global maximum value of f(x) is
a)l b) 2 c)3

1 r
lim = ¥*_,—— is equal to
n-oon Zr—l Vn2+r2 q

a)1-+2 b)V2 -1 V2

2m .
- The value of [ cos®® x dx, is

a)1 b) -1 c) 99

- The value of f_zz(ax3 + bx + c)dx depends on the

a) Value of b b) Value of ¢ c) Value of a

- The value of integral | On x f(sinx) dx is

a)0 /2 T ("
b) f (sinx)dx ¢ ZJ f (sinx) dx
0 0
log(x+1)-logx
x(x+1)

dx is
1 1
a) —3 [log(x + 1)]? — 3 (logx)? +log(x + 1) logx + ¢
b) —[{log(x + 1)}* — (log x)?] + log(x + 1) logx + ¢
1 2
c) [log(l +;) ]+ c
d) None of the above
Y da i
0 X |x — El x is
1 1
a) — b) =
) 3 )4
ax/z

——dx =
1

loga

a)

sin~!(a®) b) Ltan‘l(a")
loga

log2 (e%—1)1/2 = %: then e* is equal to

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

* The value of f_’ré;}4x3 sin *x dx, is equal to

T bT[
A7 )3

* The value of fon/z sin® x dx is

1057 1057 105

3320 vy ) Tor(an

—————dx has the value
-m/2 8cos?2x+1

TL'2 2

2
A s
a) — b a™
)% )12 )24

If [ f(x)cosx dx = %{f(x)}2 + ¢, then f(x) is

d) vz

d) 0

d) Values of a and b

d) None of these

d) None of these

d) log(a* — 1)

d) —1

d)o

d) None of these

d) None of these




a)x+c b) sinx + ¢ c)cosx +c d)c
. 1/2 / /
If f(x) = - Then f(%) dx is equal to \/_g (%) [h (\/%Exﬁj__) + ¢ where
a) g(x) = tan 1 x, h(x) = log|x| b) g(x) = log|x|, h(x) = tan"t x
c) g(x) = h(x) = tan" " x d) g(x) = log|x|, h(x) = log x|
'f555x - 55" - 5% dx is equal to
55* b 55" ; d) None of these
a) (Tog5)? +C ) 55" (log5)3 + C
. t e”
Iff()=[,°
1
a)1 b) =
2

[ =22 jxis equal to
(sinx+cos x)? q

-1
.
b) log(sinx + cosx) + C
c) log(sinx —cosx) + C
d) log(sinx + cosx)? + C
- If the primitive of sin~3/2 x sin™1/2(x + 0) is - 2 cosecB\/f (x) + ¢, then

' 0 0
D= W@t O fe =Tt gy O

da

'dexise ual to
x2Vxt+x2+1 q

X Vat+x2+1 2x Vet +x2+1
a) ————=+¢C by~ =~ - ) —+C d~ =~ -
) a1 ) ———+¢ ) e )= ¢
. [ 32x3(logx)? dx is equal to
a) 8x*(logx)? + ¢ b) x*{8(logx)? —4logx + 1} + ¢

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

X
- (SN0 gy s equal to
1+cosx

1+ sinx x
t + b) e*t X — d)c—e*cot(=
a) e* an(z) c Je*tanx + ¢ c)e (1—cosx)+c Jc—e*co (2)

f [log(V1 —x + V1 +x)dx = x f(x) + Ax + Bsin™* x + C, then
a) f(x) =log(vV1l—x+V1+x)

b)4=1/3

) B =2/3

d)B=—1/2

: fn/4 log(1 + tanx) dx is equal to

log z —log, e T T 1
a)g € b) 4 2 2 2 d) gloge (E)

. f_zl sin3 x |x| dx is equal to
a)o b) 1 d) None of these

(1000
J e*~[Xldx is
0

a) e1000 _ 1 z - ) 1000(e — 1)

tan
f( i 2) dx is equal to




—1 04
a) 3(tan"1x)? + ¢ b) w +c ¢) (tan™1x)* + ¢

d) None of these

- The value of fon | sin® 0| d@ is
a)o

4 3
b) 7 ) oF

JAfd[f(x)] = et ¥ sec? x dx, then f(x) is equal to
a) etan* 4 ¢ b) esec’x 4 c) esSinx o d) None of these

* The value of flz{f(g(x))}_lf’(g(x)) g' (x)dx, where g(1) = g(2), is equal to
a)l b) 2 o0 d) None of these
. 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
[ f'(x)
f(x)log[f (x)]
f(x) 1

a) logf(x) ¢ b) f(x).log f(x) + ¢ c) log[log f(x)] + ¢ d)

' f:ﬁ&de is equal to
3(V/sinf+,/cos 6)

T
a)6

dx is equal to

logllogf ()] ¢

n n d) None of these
b) 2

- The value of lim |—— + ——+ +L]

nooo Ln24+12 ~ n2422 777 n24n2
T
a)g b) log 2 )0 d)1

- The value of f_nn sinx f(cosx)dx is
am b) 2x c) 2f(1) d) None of these
If [ ——"—dx = f(x) + c, then f(x) is equal to

cosx(14+cosx)
COosSXx |

1+ cosx
2) log| cosx ‘ b) log |1 + cosx ) log |1 + sinx I 10g| sinx
.If £ (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
453. The value of [ e?*(2sin3x + 3 cos 3x)dx is
a) e?*sin3x + ¢ b) e?* cos3x + ¢ d) e?* (2sin3x) + ¢
454. f_zzl[x]l dx is equal to
a1 b) 2 ¢ 3 d) 4
455. I fon/z cos™xsin" x dx =21 fon/z sin™ x dx, then A =
) e 5 g b

sinx | 1+sinx|

456. If x satisfies the equation
1 3

5 f dt J t?sin2t it
X t? 4+ 2tcosa +1 x t?2+1
0 -3
(0 < a < m), then the value of x is

. . d) None of these
sina sina

a) +2 b) +
a a

457. f”/3

/6 T is equal to




T b T
A1 )3
'fo [x?]dxis
a)2 -2

If f(x)sinx cosx dx =

b)2+\/_ )V2-1

2(b2 logf(x) + ¢, the f(x) is equal to
1 1 1

T
a7
d)—/2-+v3+5

1

a) - , c) ,
a?sin? x + b2 cos? x a?sin? x — b2 cos? x a? cos?x + b?sin? x

If f(x) = f(a — x),then foaf(x)dx is equal to
a a2 a
@fﬂwm m—fﬂ@m
- The value of the integral f/ |logx | dx, is

92() 02 ()

' fon/s cos® 46d6 is equal to

c) %f f(x)dx
0

1
c)2—-
e

5 5
2) 3 b) 2

'fl coshx

o — dx is equal to

e? -1
2e

b) 1 9

2 : i
_ fon/ x1%sinx dx, then the value of u;y + 90 ug, is

™y 910l
x3 sin[tan™(x

) dxise It
1+x8 quai to

9

a) %cos[tan‘l(x“)] +c b) %sin[tan‘l(x“)] +c

c) —%cos[tan‘l(x“)] +c

. [Z _Zn ,sin®7 x dx] [Z
a) 272 b) —54
J 5oy dxisequalto
a)sinx —cosx + ¢ b) tanx + cotx + ¢
- The value of the integral f_ll(x — [2x]) dx, is
a)l b) 0 c) 2
- The function F (x) = f log( ) dx, is

b) An odd function
V1-x2-1
V1-x2+1

2
b) =
)3

2+t
sin?” x dx] equals

c) 54

c) cosx +sinx +c¢

a) An even function c) A periodic function

dx = alog + b, then a is equal to

If [ N%
a) 1

( [} fg(%) (t)dt ) is equal to
ﬂ¢w@D—¢U@»
mﬁﬂmmﬁ—%hvwmz

c) ' (d(g() — f')d(f ()
d) ¢'(9(0))g’ (x) — ¢'(f ) f' (%)

1
C —_——
) 3

1
d) Zsec‘l[tan‘l(x‘*)] +c

d)
a? cos?x — b%sin? x

a a
d) —EJ; f(x)dx

d) None of these

d)o

d)tanx —cotx + ¢
d) 4

d) None of these

2
d =2
)3




472. flg(x — 1) (x — 2)(x — 3)dx is equal to

a)3 b) 2 1 d) o0
473. sinx + sin2x + sin3x sin2x sin3x
Iff(x) = 3+ 4sinx 3 4 sin x|, then the value of fon/z f(x)dx is
1+ sinx sinx 1

a)3 d)o

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

b) g()f'(x) +C

) gx)f(x)+C

d) g(x)f*(x) +C

2
f(g) e* dx is equal to

)
IfP = fo3ﬂf(cos2 x)dx and Q = f(;Tf(cos2 x) dx, then

AP—-0=0 b)P—20Q =0 )P—3Q=0 dP—-5Q=0
Il = f03nf(cos2 x)dx and I, = f:f(cos2 x)dx then

alL =1 b) I, = 21, c) I, =5I, d) None of these
-Foranyn € N and x € R*, the value of the integral fon[x] (x — [x]dx, is

a) n[x] b) [x] 9 g[x] d) None of these

3

fl X X . lt
o Gz Is equal to

2
a) (\/E _ 1)2 b) (\/E - 1) \/7 -1 d) None of these

<)
2 2

2 . .
- The value of fo "lcosx — sinx| dx, is

b) 2+/2 d) 4v2

4 2
NG NG
The value of f_n/z(x + x cos x + tan” x + 1)dxis equal to

a)0 b) 2 omn d) None of these
.If a function f(x) satisfies f'(x) = g(x) Then, the value of

[} f()g)dx is

1
a) 2 [rey
- (F@)’]

If f ‘;Ziiijii dx = Ax + Blog(9e* — 4) + C, then
35

A A= 3B— cC=0
AT

35 3

b = —_— = —_—

)A 36,3 2,ceR

) A= 3B—3SC€R
-2’7 7 36’

d) None of these
Iffde = k cos4x + c, then
cotx—tanx
a)k=-1/2 b)k=-1/8 gk=-1/4 d) None of these
Page]36

. ) d) None of these
02 [(F®)° + (F@)] 317 ®) ~ F(@)?




485. The value of f_42 |x + 1|dx is equal to
a) 12 b) 14 c) 13 d) 16
486. f23 ¥ _is equal to

x2—x

0 105(2) oy 10g(2) 0 10g 3) 108 3)
- The value of [ ——=

2
x

dx is

x*—x2+1

2 1 X
a)tan"1(2x2— 1 +c¢  b)tan-1- +1 y c) sin™?! (x - d) tan™?! (
x

1+tanx .
= dx is equal to
e COosSXx

a)e *tanx +c b) e secx +c¢ c) e*secx+c d)e*tanx + ¢
Iff(x) = f;zzﬂ e~t"dt, then f(x) increases in
a) (2,2) b) No value of x c) (0, ) d) (=0, 0)

. x%-1 .
f—(x2+1)\/m dx is equal to

a) sec‘l(x2+1>+c b)lsec_1<x2+1>+c 1 d) None of these
xV2 2 V2

'If(foax dx) < (a+4),then

a)0<ac<4 b)-2<a<4 <a< d)a<-—2ora>4

Up = fon/4 tan™ x dx, then u,, + u,_, is equal to
1 1
a b
)n—l )n+1
- fon x sin* x dx is equal to

31?2

3n
a) — b) — d
)16 )16 )3

494, [ SINX—COSX gjny .
C ) YV——¢ cosx dx is equal to
f V1-sin2x !

a) esinx +C b) esinx—cosx +C C) esinx+cosx +C d) ecosx—sinx +C

495. The value of [ ﬁgﬁ

a)3vx +3(Vx) —6 Vx + 6log(Vx +1) + ¢ b) 2vx + 6(VYx) — 6log( Vx + 1) + ¢
) 2vx — 3(§/}) +6((Vx) — 6log(6w/x + 1) +c d) None of the above
[ 4x V1 + VxFdx is equal to
21 3 8/7 32 3 8/7 7 3 8/7 d) None of these
a)3—2{1+\/ﬁ} +C b)ﬁ{1+\/ﬁ} +C c)3—2{1+\/F} +C

-If [ sin™! ( 2x )dx = f(x) —log(1 + x2) + ¢, then f(x) is equal to

1+x2
a) 2xtan"lx b) —2xtan"1x c) xtan™lx d) —xtan"1x

If I = fon/z x1%sin x dx. Then, the value of I;, + 9013 is
T3 2
a) 10 (E) b) 10 (E)

_J-n: x dx

is

c)% d)o

0 a2cos?x+b?sinZx Is equal to
T T 7.L.Z T[Z
3 % b) 52 Sl Vo0

.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)1l b) 2 c)3 d)o




501. f_nn[cos px — sin gx]?dx, where p, q are integers is equal to
a) —m b) 0 am d) 2m

3
lim Y.7'_; |5—| equals

n—-oo
1 1 1
a) log 2 b) ElogZ ) §10g 2 d) ZIOgZ
-If f;/Z\/B — 2sin?u du + foy costdt =0 then,i—z is equal to

4 —3sin?x V3 —2sin?x
) ———— b) - — ¢) 3 —2sin2x + cosy

cosy cosy
JfL, = [tan™ x dx forn > 2, then I, + I,,_, is equal to

n-1 tan™ x
)M c) + d)ntan™x + ¢
- n

502.

d) None of these

a)tan" x + ¢

o sm(n+ )

" The value of [ —dx is
in(3)
a) 5 b) 0 am
. [(sin® x + cos® x + 3 sin? x cos? x)dx is equal to

3
a)x+c b)zsin2x+c

3 1
C)_ECOSZJH_C d)gsin3x—cos3x+c

'f:Ii—ldx,a < 0 < b,is equal to
a) |b| — |al b) |b| + |a| c) la— b d) None of these

. rlom
f | sin x|dx is
0

a) 20 b) 8 c) 10
If folf(x) dx =M, fol g(x)dx = N, then which of the following is correct?
1

a) j(f(x) +g(x))dx =M+ N
0

b) j F(0)g()dx = MN

)f

. f (sec x—=7)
sin7 x
tan x CcoSs Xx i sin x

a b +c d
)sin7x+c )sin7x ) 7x € )tan7x
- The value of [~ 1/2|xcos(2)|dx is
a) V2 — 42 — 8 b)\/?+4n\/§—8 9 T2 +4V2 +8 d) None of these

2 2

dx is equal to

2 T

loge(tan x
-dex is equal to
SIn X CosXx

A

1
a) [log.(tanx)]? + ¢ b) 5 (log, tanx)? + ¢ c) log.(logotanx) + ¢ d)logetanx + ¢

Page |38




2
513'f(£) e*dx is equal to

x+4
X x+2
e (—) +¢c b) e*
Y (x+9 )e(x+4
514. [ — —— dxis equal to

sin(x—a) cos(x—b)
1 ‘sin(x —-a)
3) sin(a — b) 08 cos(x —b)
1 sin(x — a)
og|
cos(a — b) cos(x — b)
1 1 sin(x — a) te
‘) sin(a + b) °8 cos(x — b)
sin(x — a)
@ og|
cos(a + b) cos(x — b)
/2
f cos x dx =
1+e* x=
—-1/2
a)l b) 0 c) —1 d) None of these

. 3 _1( x _q [(x%+1 .
The value of [~ [tan (x2+1) + tan ( " )] dx is
a) 2m b) c) m/2 d) m/4
- If for every integer n f:ﬂ f(x)dx = n?, then the value of f_42 f(x)dx, is
a) 16 b) 14 c) 19 d) None of these

21
(sinx + |sin x|)dx is equal to

+C

b) +C

+C

0
a) 4 b) 0 A1 d) 8

If f(x) = 11 w , then [ 4x f(x)dx is equal to

a)cost+c b) 2cos2x + ¢ c) —cos2x +c d)—2cos2x +c¢

4
'fﬁdx is equal to
x 2x —2x

C
a)m+ c)m+6 d)m+6

f(1x+ 57 dx is equal to
e e*
a b)e*(x+1)+C ) ——+
)x+1+c ) e*( ) ) T 12
'fn/z sin|x| dxis equal to
_n/2 q
a)o b) 1

f ax is equal to
a?sin? x+b2 cos? x q

2) 1t _1<atanx)+ (
Py an 5 c

b _, (btanx d) None of these
) Etan +c

'If sin8 x—cos® x

T ooty coszy 4% = Asin2x + B, then

1-2sin? x cos

) A 1 b) A !

a = —— = —
2 2

525 4_x+1_7x—1
=

dx is equal to




530.

531

539.

"The value of the integral | 11/3

"Letl = fol % dx, then the value of the integral fol

1
—-X
2 7 log, 4 4

47 7%
log, 7 a log, 4
— -1
o T Atan™*(Btanx/2) + C, then
a)A=1B=1/3 b)A=12/3,B=1/3

c)

) 1
a) log |(sinx)| +§tan3x +x
X2

1
c) log|(cos x)| + gcos2 x+=

. [ 32x3(log x)?dx is equal to

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

2
L—e, dx equals to

2v3 1

b)) =“ 4

) 3 + 2log3
f_22| [x]| dxis equal to

a) 1l b) 2

LetF(x)=f(x)+ f G), where

()—jXIOgtdtTh F(e)equal
fx_11+t . Then, F (e)equals

a)1/2 b) 0

. rT/3 1
—dx
J/e 1+ tan3x !

T

T
a) —

bT[
12 )4

JAf [ f(x)dx = g(x) + ¢, then [ f~1(x)dx is equal to

a) xf(x)+c
Q) xf M) —glf )} +c

. [ xlogx dx is equal to

x? x?
a)Z 2Qlogx—1) +c b)7 (2logx —1)+c¢

(x—x3’)1/3

o dx, is

b) 0
— G — x) dx is equal to

Vin

b)2

1
I1? b) =
a) )21

. [ (sin*x — cos* x)dx is equal to

cos 2x sin 2x
a) — St b) — S t¢

The value of the integral fon/z sin® x dx, is

X
x2

b) 7 log, 4

4% 7%
log, 4 a log, 7

d)

)A=-1,B=1/3

d)A=1/3,B=2/3

. Let f(x) be a function such that, f(0) = f'(0) = 0, f"(x) = sec* x + 4, then the function is

2 1
b) §log |(secx)| + gtan2 x + 2x?

d) None of the above

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

2v3 - %log(\/g +2)

c)T

c)3

T
c)

b) fig7 ()} + ¢
d)g'(x)+c

xZ
c) s (2logx+ 1)+ ¢

c)3

o

x2

dx, is

1

c) 21

9 sin 2x 4
> c

2¥3 + %log(\@ +2)

V5

d) 4

x2
d)7 2logx+ 1) +c

d) 4

d) None of these

1
d_Z
)51




5
b >
)57

- Let foaf(x) dx = Aand foa(Za — x) dx = u. Then, foza

al+u b)Al—u

) is equal to
7+5cosx

1 (1 X
a) ﬁtan <ﬁtan E) +c

c) %tan‘1 (tan ;) +c

/3 cosx+sinx .
f dx is equal to

0 V1+sin2x
2n
b) —

) 3

fon[x]dx

The value of fon i

n €N)
ajn+2 b)jn+1

*The value of f://j e*(logsinx + cotx)dx is

a) e™*log 2 b) —e™*log 2

- d) None of these
16

f(x) dx is equal to

)2l —u d)1—2u

1 (1 x
b) ﬁtan (Etan E) +c

d) ;tan‘1 (tan ;) +c

T
m 43

is, (where [x] and {x} denotes the integral part and fractional part functions of x and

an dn-1

1 1
C)Ee”/“logz d)—ze”/‘*logZ

-If fol cot™ (1 —x+x*)dx =k fol tan~!x dx, thenk =

a)l b) 2
N2 4 2
*The value of [/ 22X X g ig

0 sin3x+cos3x
a)o

b) 1

1
f 4sin2 x+4 sin x cos x+5 cos? x

1 1 1
a)A=-,B=-,C=1 b)A=E,B

1C—1
4 2 N

ZZ’

1+ sin;ﬁ dx is equal to

1 X X X X

Z . gin— b) 4 Z _gin=
a) y [cos4 sin 4] +c b) [0054 sin 4] +c
_f(x+3)ex
(x+4)2
1 eX

a)m+c b)m+€

dx is equal to

/2
J x sin? x cos? x dx is equal to
0

2 2
a) — b) —
)32 )16

Af fuv” dx = uv’ — vu' + a, then a is equal to
a)Ju"vdx b)fu'vdx
[ (Vx) (5\/ 1+ W) dx is equal to

ﬂ(1+x%§+c m(1+x§§+c

553. f;

cosx—sinx

T

dx is equal to

am d) 2@

c) 2 d)3

dx = itan_l(B tanx) + ¢, then

1 1
d)A=-,B=1,C==
)A=7 2

c)A—1B—1C—1
ST 2T 4

c) 4[sin§— cosﬂ +c d)4 [sin§+ cosf] +c

4

d) None of these

d)fu" dx

d)%(1+x§)6+c




1
a) ﬁlog

1
b) Zlog

c) %log
1
d) ﬁlog
- The value of fol(l +e*) dx, is
a) -1 b) 2 d) None of these

. 2
" The value of fon/z %

a) 0 b) 1 0) 2 43
- [ VxeV* dx is equal to

a) 2v/x — V¥ — 4/xeV* 4 ¢ b) (2x — 4Vx + 4)e¥* + ¢

) (2x + 4Vx + 4)eV* + ¢ d) (1 - 4vx)eV™ + ¢

“The value of lim {(1+5) (1+3) . (145

n—-oo

dx is

a)d b) 2e2e™/?
2e?
. . x 1 _ T .
- The solution of the equation f \/fﬁ dx = 5 1

a)x =3 b)x =4 Jx=1 d) None of these
If f(a + x) = f(x), then fonaf(x)dx is equal to (n € N)
(n—1a d) None of these

d) None of these

D=1 [f@dx e[ r@d o [ e
0 0 0

m/3 xsinx

- The value of the integral | dx, is

-T/3 cos? x
a) (m/3 —logtan 3m/2)
b) 2(2rn/3 — logtan 57 /12)
) 3(m/2 —logsinm/12)
d) None of these
a*/? .
'fﬁdx is equal to

1
a) logaSin_l(ax) +c b) tan"(a*) + ¢ c) Wa*—aX+c¢ d)log(a* — 1) + ¢

loga

x+sinx .
-f dx is equal to
1+cosx

x x
a) xtanz +c b) log(1 + cosx) + ¢ ) COtE +c d) log(x + sinx) + ¢
563. f_ll sin® x cos? x dx is equal to
a) —1 b) 1 o0 d) None of these

564. [ x{f(x?)g" (x?) — f""(x*)g(x?)}dx is equal to
) FGDE () — B () + ¢ )3 ()G () + ¢

9 %{f(xz)g’(xz) — ) (D)} + ¢ d) None of the above

565.1f | = f_22 |1 — x*| dx, then I equals
a)6 b) 8 c) 12 d) 21
1 . Lo
566. f_l[x + [x + [x]]] dx, where [-] denotes greatest integer function, is equal to




a) =2 b) —1 ¢ -3 d) —4
- The value of f:(ZEzO a, cos3>™" x sin” x) dx depends upon

a) a;and a, b) apand az c) a,and a; d) a;and a;

. . x sin x? esecx’ .
The value of the integral IW dx, is

d) None of these

1 1 . 1
a) Eesec"z +C b) Eesmxz +C c) Esinx2 ecs’x* 4 ¢
1+ x+Vx +x? p

Ve +V1+x
1 2
a)E\/1+—x+C b)§(1+x)3/2+C AVi+x+C d)2(1+x)3%2+ ¢

X =

1

8
I f() =e’,g») =y; y>0and F(t) = [, f(t —y)g(¥) dy, then
aA)F(t) =1—e t(1+1) b)F(t) =et — (1+1)
c) F(t) = tet d)F(t) =te™t

3 d) None of these
c) — 8

.f[Zsinx] dx =

0

a) 2r/3 b) —=5m/3
2 dx

e
"The value of [ ————i
evalueof [ ————is

2 1
a) = b) =
) 3 )3
574. (___9x
f(x+1)\/m is equal to
a)tan 'Vax +3 +c¢ b)3tan'V4x +3 +¢
¢)2tan 'Vax+3 +¢ d)4tan 'Vax +3 +¢
‘If f(a+ b —x) = f(x),then f:x f(x)dx is equal to

a+b b—a

b b b b
g j Flb—dx 527 j fode 9 j FG)dx

2
“If f(x) is differentiable and fot x f(x)dx = éts, then f (%) equals

a) 2 b) 2 1
5 2
.Let f:(0,00) > Rand F(x) = f;cf(x)dt. If F(x?) = x%(1 + x), then f(4) equals
a) 5/4 b) 7 c) 4
'foﬁ[xz] dx, is
a)2—+2 b) 2 +2 JvV2-1

e
f(2+ex)(e"+1)

| e*+1 N b1 eX+2 N e*+1 N
a) log ex +2 ¢ ) log e*+1 ¢ ) ex +2 ¢

m/2 sin3xcosx

dx is equal to

* The value of [ dx, is

0  sin*x+cos*x

a) /8 b) /4 c) m/2




581.1f folexz (x — a)dx = 0, then
a)l<a<?2 b)a <0

582. foﬂ/‘* sin(x — [x]) dx is equal to

1 b)1— -
3 =5

583. The value of f_zl 2 gy, is

a) 0 ’ b) 1

2
584. fxf/%dx is equal to

1 1)?
a) —log|x ——+ (x——) —-2(+C
x x

2
b) log +2|+C

c) log

d) None of these

2
f;c tan+t dt .
m ~————is equal to

3
b) =
)2

-If £(¢t) is an odd function, then foxf(t)dt is
a) An odd function
c) Neither even nor odd

- The value of fol tan™? (1?;:12) dx, is
a) 1 b) 0

- The value offSﬂ/4 ad

7/4 Tisinx dx is equal to
a)(V2-1)n

b) (V2 + 1)

- Let f(x) be a differentiable function such that (1) = 2. If lirri fzf
X—

a)1 b) 2
. __sin?mx
Let f(x) = s
a)o
X COSTX 4
5 c
V3" m
' fozn(sinx + | sinx) dx is equal to
a)0 b) 4

Adf f(x) = f;‘ sin? t dt, then f(x + 2m) is equal to

a) f(x) b) f(x) + f(2m)
':—xfzx (t — 1)dt is equal to

a)x?—1 b) x(x? — 1)
- The value of foz |cos (%)L is

a) 2w b) /2

da=0

d) None of these

d) None of these

Al d) None of these

b) An even function
d)o

) -1 d) 2

om d) None of these

€9 % dt = 4, then the value of f'(1) is

c) 4 d) None of these

Then, [[f(x) + f(—x)]dx is equal to

b)x+c

4 x sin2mx N
2" " 4n €

c)8 d)1
) f(x) — f(2m) d) f(x). f(2m)
c)x—1 d) 2x(x? - 1)

c) 3/4m d)4/n




1 .
595. [ |1 — x| dx is equal to
a) —2 b) 0
596. fn sin* x

———dxisequal to
—T sin* x+cos* x q

T .
7 )2
- The value of f_nn sin® x cos? x dx is equal to

a) 1 b) 2

fx4+x2+1 dx is equal to

x2—x+1
b) log———— Q) Zlog— "
)Og x2+x+1 te )Zogx2+x+1+c

dx is equal to

a)loglx*+x2+1)+c

. [ cos2x+2sin®x
f cos?x
a) 2secx +c b) 2tanx + ¢ c) tanx + ¢ d) None of these
. fn:/4 sinx+cosx

. dx is equal to
0 3+sin2x

1 1 1
a) — Zlog 3 b) Zlog?) c) — §log4 d) None of these

"The value of integral fol ’g dx is
T T
a)5+1 DESS! c)—l d1

‘Let p(x) be a function defined on R such that 11m =1 p'(x)=p'(1—x),forall

f( )
x€[0,1],p(0) = 1 and p(1) = 41.Then, fo p(x)dx equals
a) Va1 b) 21 c) 41 d) 42

. x%4-1 .
I xy/ (% +a x+1)(x2+B x+1) dx is equal to

ViZtax+1+x2+fx+1
a) log +C

Vx
\/x2+ax+1—\/x2+,8x+1}+c
Vx
c) log{\/x2+ax+1—\/x2+ﬂx+1}+6'
d) None ofthese
“If f(x) —?, L= ff(a) g[x(1 — x)]dx and

ff(( i) g[x(1 — x)]dx,then the value of iis
a) 2 b) —3 c) —1 d)1
-Let f : R = R be a continuous function such that f(x) is not identically equal to zero. Iffz5 f(x)dx =
J°, f(x) dx, then f(x) is

a) An even function b) An odd function c) A periodic function d) None of these

b) ZIOg{

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

1 3 1
a)y:x+_ b)y_x_|_E C)y—x+z d) None of these

fcos [2 cot™? ’ l dx is equal to




619.

- The value off

f dx

- The value of [

7
" The value of flﬁ

1
a) —x2 4+
)ZX Cc

) ! 2 4+
Cc) ——
2x c

dx is

16 1 16 1
a) log?+g )log?—g

. The value of [ x(x*)* (2logx + 1)dx is

a) (x*)*+ ¢ b) x* + ¢

is equal to

(sinx—2cosx)(2sinx+cosx)

a) ] 5/ tanx — 2 +
%Be |2tanx+1 °
2sinx + cosx
) — g(————————)
4 sinx + 2cosx
0 (2—+2)15equa1to

bT[
a)2 )72

- The value of the integral ff (log x)3dx is

a) 6+ 2e b) 6 — 2e
dx, is

b) 6log(6/5)

x(2x7+1)

a) log(6/5)

Jf [ f(x)dx = F(x),then [ x3f(x?)dx is equal to

a) %{sz(xZ) — f F(x?)dx?}
c) %(xZF(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)

c) f(x) is an odd function
d) f(x) is an even function

- The value of the integral fon x logsinx dx, is

2

T T
a) 51082 b)7log2

a)l b) 2

J; f@®dr

a) Is an odd function

b) Is an even function

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

Iff\/_dx is equal to

1—x

+c
1+x

1
b) 5 sin |2 cot™!

@1 -
Zx C

4 1
d)logg——

1
c)2log2 ——
) 2log2 — ¢ 6

c) xlo8x 4 ¢ d) None of these

tanx — 2
318 (G rz)
)4 o8 tanx + 2 ¢
d) None of the above

T 1
c) — d) —
)a )Za

c)2e—6 d) None of these

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

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

m? d) None of these
c) — 710g2

- The value of flz[f{g(x)}]"1 f'"{g(x)}g' (x)dx, where g(1) = g(2) is equal to

o d) None of these

If f(t) is a continuous function defined on [a, b] such that f(t) is an odd function, then the function ¢(x) =




- The value of the integral fon

2 2

a) 5(1 + x3)5/2 +§(1 +x3)3/2 4 ¢
2 2

b) 5 + x3)3/2 -3a +x3)Y2+ ¢

c) log|\/§+\/1+x3|+C
d) x%log(1+x3)+C

" The value of the integral fZ/ZZ Vcosx — cos3 x dx is

x dx .
———(0<a<m)is
1+cosasinx

T od T T
- b) ) ———— d)
sina cos o 1+ sina

a)

1+ cosa

 The value of f_33(ax5 + bx3 + cx + k)dx, where a, b, ¢, k are constant, depends only on

a)aandk b) a and b c)a,bandc d) k

1y

ez L,
r=1

a)o b) 1 c)e d) 2e

r/n _

624.1f I, = [x™.e“* dx for n > 1,thenc.I, + n.L,_, is equal to

625.

. J-7t/2 cosx

a)x™ e b) x™ c) e?* d)x™ + e*

m/2 14+2cosx
The value of fO m

a) 1 b) 2 1 d) None of these
2

dx is

- The value of fon/4(7r x —4x?)log(1 + tan x) dx is

3

a) —log, 2 )" 10gy3 07 log vz
192 %8e 192 °8 48 %8

dx is equal to

2 (1+sinx)(2+sinx)

4 1 d
a) log§ b) log§ ) None of these

2

X .
IW dx is equal to

2/3
) ) ¢
2a\a + bx?

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

a) Less than \/f;f(x)dx f: gx)dx

b) Less than or equal to \/f; f2(x)dx f: g*(x)dx

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




630. p 3 = dx is equal to

,/gx
1
3log|3"+\/9"—1|+c b) log3log|9"+\/9"—1|+c
1
9log|3"+\/9"—1|+c d)log910g|3x—\/9x—1|+c
" [{1 + 2tanx(tan x + sec x)}l/2 dx is equal to
a) log(secx + tanx) + ¢ b) log(secx + tanx)'/? + ¢
c) logsecx(secx +tanx) + ¢ d) None of the above
df f(x) = f_xlltldt,then for any x > 0, f(x)is equal to

1
a) 1 — x? b)—(1+x2) ) 14 x?

633. The value of the 1ntegra1f Idx a<bis

a) |al —|b| b) |b] — |al c) lal -
634. f1+tan x

Tonz, 94X equals

2) log (1 —tan x) b) log (1 + tan x) 9 llog(

1+tanx tan x 2

If [ f()dx = Aand [ f(2a — x) dx = y, then foz“ f(x)dx =
a)l+u b)A—u c) 21+ u

. f3{x}dx is equal to (where {-} denotes fractional part of x)

1—tanx
—>+c
1+ tanx

7 5
b) 3 c) >
. /2 1
The value of [ " ————
a)o b) 1 c) m/2
-f_z;e‘xsinx dx is

V2
2

dx, is

V2

a) — e~ /4 b) 78—11/4 c) _\/Z(e—n’/él _ eTE/4)

- The greatest value of f(x) = f |t|dt on the interval [-1/2,1/2] is

3 3

a) — b) — c) ——=

) 8 ) 4 ) 8
-Leta, b, c be non-zero real numbers such that fol(l + cos®x)(ax? + bx + ¢)dx

1/2

2
= j (1 + cos® x)(ax? + bx + ¢)dx
0

Then, the quadratic equation ax? + bx + ¢ = 0 has
a) No rootin (0, 2) b) At least one rootin (1, 2)
c) A doublerootin (0, 2) d) Two imaginary roots

Iff(x) =4 sm( ) +B,f' ( ) V2 and folf(x)dx = %, then constant A and B are

T T 3 4 4
a)EandE b)E andE ) Oand—E d)E and 0

IfI = folJ—4' then

a)l >0.78 b)1 < 0.78 al>1 d) None of these
If L, = f2k | sinx|[sinx] dx, Vk € N, where [-] denotes the greatest integer function, then Y12, I, is equal
to
a) —110 b) —440 c) =330 d) —220
644. fololx — 5|dx|is equal to




a) 17 b) 9

ex

f(z T+

g[S vc byiog(SE) 4
a) log e*+2 ) log e*+1
-f_21|x|3dx is equal to

5 17 15 4
a) — b) — c) — d) =

)4 ) 4 ) 4 )5

- The value of f_llxlxl dx, is
a)2 b) 1 )0 d) None of these
=gy

x(1+xeX)2

a)l(xex)+ ! + b)l<xex) 1 +
o8 xe* + 1 1+ xe* ¢ o8 xe* +1 1+ xe* ¢

9o (xex + 1) N 1 b d) None of these
g xe* 1+ xe*
- The greater value of F(x) = flx |t| dt on the interval [-1/2,1/2], is

3 1 3

e b) = =

3 8 ) 2 2 8
f(x)

F+f(5-x)

a) /4 b) /2 arn

(x?-1dx
* The value of | ——=———
fx3 2x%—2x2+1

) 2 1
a) 2 Z—x—2+F+C
f 2 1
b)2 2+=S+—+¢
X X

1
F-FC

- The value of the integral [ O”/ ? dx, is

d) None of the above
- The value of the integral I = f01 x(1—x)" dxis

1 1 1 1 1 1
a) b) c) - d) +
n+1 n+2 n+1l n+2 n+1 n+2
. [ x*(ax + b)~? dx is equal to

x2

a(ax + b) e

x2

a(ax + b) e

2 b b
a) Py (x - Elog(ax + b)) +c X — alog(ax + b)) —

2
b
2
)+a(ajcc+b)+c dJ%(

2 b b
€)= (x + —log(ax + b) x + —log(ax + b)) —
a a a

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

1
1Vi1-2ax+a?

1 2 3
a) = b) 2 g2 d) None of these
a a a

- f [V2 cosx|dx =

a) —m/2 d) None of these

Page |49




sinx+cosx

656. The value of the | dxis

n2x

) 1 (2—smx+cosx)+
a)-lo [
& 2+ sinx —cosx

1+ sin x)

C) 4 log ( —sinx
- The value off

a)o

is equal to

b) log (1 j_ )
/2 cos3x+1

- The value of [ dx, is
2cosx—1
a) 2 b) 1
IfI(m,n) = fol x™ (1 — x)" 1 dx, then

oo

t(l t)

(o)
m-1 n-1

X
a) I(m,n)= de:
0

b) I(m,n) =

x™m
j (1 + x)m+n dx =
0

C) I(m,n) = f de
0

d) None of these

- The value of f_lf sgn ({x})dx, where {} denotes the fractional part function, is

a)8 b) 16

10 1 .
f5 m dx is equal to
32

27
a) logﬁ b) logﬁ

J (e*® + e7*%)(e*
1

a)%—Ze b) e? — 2e

e *)dx is equal to

-t

'Iffle dt

a) ae b b) —ae?

de |
a, then fb 175 isequal to

- The value of the integral ff m

a)o b) /2

dx, is

1 .
| Goyerayen 4 is equal to

4 rx — 1\ M4 4 (x +2
a) — b) =
562 ¢ P36)
_fn/3 x sinx

7t/3 cos2x

a) §(4TL’ +1)

1/4
+C
x—1

——dx is equal to

b) i 2 logt S
3 ogtan—
1/4
'f(x4;§) dx is equal to
—) +C b)—(1——) +C
x 5 x3

@+
0
f @+ omm
0

_ f x
- (1 + x)m+n—1
0

2 + sin x)

b) 2 log ( —sinx

d) None of the above

c) log (ﬁ)

c)1/2

dx

c) 24

8
c) log§

) +c

51

) S log tan— D

5/4

c) 4<1+ 1) +C
15 x3

d)0

3
d) logZ

d) 0

d) ae?
d) None of these

1/4
d)1<x+ 2

+C
3 x—1>

d) None of these

d) None of these




. sinx + sin2x +sin3x sin2x sin 3x /2
If f(x) = 3+ 4sinx 3 4 sin x|, then the value of [ " f(x)dx is
1+ sinx sin x
2
a) 3 b) = 9 d)o
3
L (X3+3x%2+3x+1)
f—

RE dx is equal to

1 1
- b) — d -1
a) (x+1)+c )Slog(x+1)+c o) loglx+1)+c¢ Jtan"lx + ¢

Iff /# dx = g(x) + ¢, then g(x) is equal to

2 2 x3 2 x3 2 X
- -1 w1l —ain—1 -1
a) 3 cos 1 x b) 3 sin <a3> ) 3 sin PE d) —3 cos (a)

JfI, = [ sin™x dx,thennl, — (n — 1)I,,_, equals
a) sin™ ! x cosx b) cos™ ! x sinx c) —sin® ! x cosx d) —cos™ ! xsinx
2 gin? .
-7, e*™ ¥ cos® x dx is equal to

a) -1 b) 0 dmn
J‘T’[C/Z(Z—cost -1)dt
xl_r)% f:chZ/‘:(‘/E_g)dt

2) log, 2 b) log, 2 d) None of these

2T T
674. [[f(x)g" (x) — f" (x)g(x)] dx is equal to
fx) ' '
a) o) b) 7 ()g(x) — F(x)g'(x)

c) (g’ () — ' ()gx) d) (g () + f'(0)g(x)
If f(x) = Asin (%) +B,f’ (%) =+/2and f01 f(x)dx = %, then the constants A and B are respectively

is equal to

a)gandg b)%and% c)Oand—% d)%andO

f cosx—sinx

1 X T 1 x
a)ﬁlog tan(z—§)|+c b)ﬁlog|cot(§)|+c

1 x 3m 1 x 3m
c)ﬁlog tan(z—?)|+c d)ﬁlog|tan<z+?>+c
" The value of [ x(é;i)j)
a)log, x + ¢ b)log, x + 2tan"tx + ¢

1 d) None of these
C) lOge x2—+1) +c

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

2) lm d) None of these
2’4
dff(x)=x(x—1),0<x<land f(x +1) = f(x),V x € R, then | f24f(x)dx| is

a) 1sq unit b) % sq unit d) % sq unit

is equal to

dx is equal to

s
b) 15 01,1

/2 sin 8xlogcotx

- The value of [

dx, is
0 cos 2x ’
a)o

3
b d)—
) )=




then f_z f(x)dx is equal to

681. _ 5lx|
If ['] denotes the greatest integer function and f(x) = {B[x] X X F 0

3/2
X = /

7 17
b) — = -6 d)——

) -3 ) ) -~

682'f (1+x%)
(1-x4)3/2

) X b b —X +e ) 2x N " —2x +
a) T — Jy— C) —— Cc —_— C

Vi—x Vit VI—x* Vi

683.1f [ sinf—cos® df = cosec™1(f(8)) + C, then

(sin @+cos 0)Vsin O cos O +sinZ O cos? O
a) f(@) =sin26 +1 b) f(6) =1 —sin26 c) f(8) =sin26 —1 d) None of these
684.If f(x) = cos x — cos? x + cos® x—... o, then [ f(x)dx equals

dx is equal to

t x+ b)x +t x+ - X d t x+
a) an2 c ) x an2 c c)x—ztan§+c ) x an2 c

IfF(x) = %ff[éltz — 2F'(t)]dt, then F'(4) equals
a) 32 b) 32/3 c) 32/9 d) None of these

. 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) = x2. The, value of the integral folf(x)g(x)dx, is

a)l(e—n b)1<e—2) A 5(-3)

If fO a+b cosx Vaz2- bz' then fo (a+b cos x)?
Ta b 4 d) None of these

) (@2 Zp2yir b) (@b ) @ = b2)3r
'Iff "(1+smx)dx

d) None of these

dx,a > 0is equal to —— dx is equal to

e*f(x) + c,then f(x) is equal to

1+cosx

inZ b) cos= tan=. d) log=
a)sm2 )cos2 ) anz )og2

- The value of the integral fm is

1 1
a)z(e2x+1)+c b)—(e‘2x+1)+c C)—E(ezx+1)"1+c d)Z(er—1)+c

xcosx+1
1[2:,‘-3 eSlnx+x2
2xesinx +1—1
a) In _ +C
2x eSn¥ +1+1
V2xesinx —1—1

b) In _ +C
V2x esnx —1+1

V2xesinx —1 41

c)ln _ +C
V2xeSin¥ —1-—1

V2xeSn¥ +1+1

d) In - +C
V2xesx — 141

Ifp'(x) = M X#nmnelzZ andf = ¢(1), then the possible value of k is
a) 27 b) 18 )9 d) None of these

- The value of [ ———dx is

33log,|sinx3| dx

es loge x_e4logex

The value Offm dx is

2 3 X
a) x% +c b)x_+c c)%+c a5 +e

693. The value of the integral f ()

0 Fo+rza—n TX s equalto




a)o b) Za d) None of these

If L = fo o dxandl, = fo \/_ dx, then

3)11212 b)11<12

" | tan~! tan x|—|sin" ! sinx|

"The value off 2

dx is equal to
0 |tan~!tanx|+|sin~1sinx| !

a) g b) d) None of these

. cosx—cos3 x
) . dxisequal to
1-cos

2
a) §sin_1(cos3/2 x)+C b) Esin_l(cosy2 x)+C ¢ §<:os_1(cos3/2 x)+C d) None of these

.Letx? #nm — 1,n € N. The indefinite integral of
\/2 sin(x? + 1) —sin2(x? + 1)

* 12 sin(x? + 1) +sin2(x? + 1)

is but for an arbitrary constant

1 1 x2+1 1 d) None of these
a) log Esec(x2 + 1)‘ b) log 5sec(— c) Eloglsec(x2 + 1)|

- The value of the integral fg%, 0<a<m,is

Ta b (14 d ma
a) sina )1+sina )

. [ tan(sin™! x) dx is equal to
1
a)\/ix+c b)\/1—x2+¢ 1—+c d) —/1 —x2 + ¢
. . 1 |1-x .
The value of integral fo /E dx is
7T+ 1 b z 1
I3 )3

- The value of fnzn[Z sin x]dx is

1+ cosa

z b
a) 3 ) — ?
1
ff(sinx+4)(sinx 1) x
“1(f(x)) + C, then

4tanx + 3

N 15'f(x)= V15

B 4tan(5) +1

V15

4tanx + 1

5
_4tanx/2+1

V15
f [ e* (14 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*)
- The value of J-01000 e* ¥l dx, is
21000 _ 1 21000 _ 1 e—1

a)—— b)—  — c) 1000(e—1 d
) 1000 ) e—1 ) ( ) )1000

705. [ cos™3/7 x sin"11/7 x dx is equal to




4 7
a) log|sin*7 x| + ¢ b) 7tan4/7x +c c) —Ztan_4/7x +c d) log | cos®/7 x| + ¢

' Iffzex+3e_x dx = Ax + Blog(3e?* + 4) + c, then

3e*+4e%
3 1 3 1 1 1 3 1
aA)A=--B=— b)A=>,B=—— )A=-,B=— d)Aa=->,B==
) 4’ 24 ) 4’ 24 ) 4’ 24 ) 4’ 4
'fﬁdx is equal to
1
a)x®+c b)gtan‘l(x3)+c c) log(1+x*)+¢ d) None of these

T

fxsinxcos‘*x dx =

0
a) l b) g d) None of these
: (2 12+5 N .
f(x§+x3+j)3 dx is equal to

x% 4+ 2x x10

) b
)(x5+x3+1)2+c )2(x5+x3+1)2+c
c) log|x5 +x3 + 1] +/(2x7 + 5x%) + ¢ d) None of the above

" The value of fon/z z

a) 2

dx is

2sinx+2€05 ¥
b) d) 2w

. 2x+1 .
f COSEXTL dx is equal to

a)o b) 2 d) None of these
. [ eX1o8a¢X dx is equal to
a* e* (ae)*

a) +c b)—+c c) (ae)* +c¢ d) +c
log ae 1+log.a log, ae

: f_ll log(x + Vx? + 1) dx is equal to

a)o d) None of these

1
b) log?2 ) logi

Jf L, = [(logx)™ dx, then I, + nl,_; is equal to
a) (x logx)" b) x(log x)™ c) n(logx)™ d) (logx)™ 1
IfI = fl then

1+ 11’/2'
a)log,2<I<m/4 b)log, 2 > I ol=mn/4 d)I =log, 2

- The value off —dx a<b<O0is
a) —(lal + 1d]) b) [b| — |al c) |a| — |b] d) |al| + |b]

) 0 x% —sinx cosx —2
Given f(x) = [sin x — x?2 0 1—2x |, [ f(x)dx is equal to
2 —Ccosx 2x—1 0

53

a) ?—xz sinx + sin2x + C
53

b)?—xz sinx —cos2x + C
53

c) ?—xz cosx —cos2x + C

d) None of these

718.1f f(x) = lim n?(x'/™ — x/(*1) x > 0,then [ x f(x) dx is equal to
n—oo




b) 0 d) None of these

1
a) x2/2 c) leogx—§x2+c

1 -
' fmdx is equal to

) +C b) e+ C ) ———+C d) ———+C

. fol({x}[x + 1])dx (where {-} denotes fractional part of x and [-] denotes greatest integer of x) is equal to
a) 1 b) 0 9 1 d) None of these
2

-foz(x—logz a) dx = 2log, (2), if
a)a=2 b)a > 2 cJa=4 d)a=8

: f_lg sgn(x — [x]dx Equals, where [.]denotes greatest integer function

a) —12 b) 10 c)8 d) 12
- The value of the integral fooo ﬁ dx, is

T T 7T d) None of these
— b —_— _
7 NG RPNG
724, _x* .
J 54 dxisequalto
x x x x
a) x —2tan”! (E)+c b) x + 2tan™! (E)+c c) x —4tan~? (E)-I_C d)x +4tan~?! (E)-'_C

1+x .
J = dxisequalto

a)logl(x—e™)|+c blloglx+e™)|+c )logl(1+xe®)|+c d)(1+=xe*)?+c
[ —Z __isequal to

V(x+1)5(x+2)3

—-1/4

a)4(x+1)1/4+c b)_4(x+1>

x + 2\1/* d) None of these
) +c

x+2 x+2 x+1
- 000 [[xe%l]] dx (where [-] denotes greatest integer function) is equal to

a)o b) 1 C) o© d) None of these
. f (tan™1x)3

1+x2

+c C)—4<

dx is equal to

b) (tan~1x)* d) None of these

a)3 (tan"lx)?+¢ Z

+c c) (tan"1x)*+ ¢

. x*(1 + log |x|)dx is equal to
a) x*log|x| + ¢ b) eX* + ¢ c)x*+c d) None of these
. logx—1 2 .
f{—1+(logx)2} dx is equal to
X xe* X log x
aA) 7 ——5 L t¢C b d)————+c
)(logx)2+1 )1+x2+c X )(logx)2+1
1+2%+3%+..4+nt . 1+23433+.4n3,
———— lim ——————is

ns n—oo ns

1 b) 0 1 1
il - 4=
30 2 )3

dx .
-fFeles equal to
a) log e"x+\/e‘2x—1|+c b)log|ex+\/e2x—1|+c
c) —log |e"x + e 2x — 1| +c d) —log|e‘2x + e 2x — 1| +c

73391 = fon/z cos(sin x) dx,




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

AK>1>] b)]>I1>K Al>]>K dA)I>K>]
734.’]‘1 17x° — x* +29x3 —31x + 1

dx is
1 x2+1

4 5
x b >
Vg )2

el o, -1 lﬁ .
J, sin <2 tan /1_x> dx is equal to

T T T

a)z b) 7 )
. [ e**(2sin3x + 3 cos 3x)dx is equal to

a) e**sin2x + ¢ b) e?* cos3x + ¢ c) e?¥t¢ d) e?*(2sin3x) + ¢
- The value of the integral foz |x? — 1|dx is

a) 0 b) 2 q_% -2

If
1 1 2 2
Ilzjéfwaz:jszxJ3=f2fuxamu4=fzfdx
0 0 1 1

Then
a)l; >Land I, > I3 b)l, >I;andI; > I, Alfj>LandI; > 1, d) None of these
- f(sin 2x — cos 2x)dx = \/—lfsin(Zx —a) + b, then

ST S s
a)a=—,hER b)a=-"-beR ¢)a=-,b€ER d) None of these
4 4 4
(1 4+ x —x Ve ™ dxis equal to
A(1+x)e ™ " +¢c  b)(x—1e**  +c o) —xe¥* +¢ d) xe ™ 4 ¢

- The value of the integral Y7 _, folf(k — 1+ x)dx, is

1 2 n 1
a) ff(x)dx b)ff(x)dx ) ff(x)dx d)nff(x)dx
0 0 0 0

T 1 .
+Jy Tracesz dx is equal to

am b) 0 c) m/2 d) None of these

- The value of the integral fol dx is equal to

x2+2xcosa+1

a
a) sina b) a sina c d) Esina

* The value of the integral f:“% do, is

1 1
a) log 3 b) log 2 d) %logz
00 dx .
0 m is equal to
3 1
a) = b) = d) None of these
8 8
fﬁiﬂ:«; is equal to

a)log(x? +4x +13) +¢




758.

759.

2x + 4
c) log(2x+4) +c¢ d) (x? + 4x + 13)? e

e—x

e* .
‘Let [ = fmdx,] = fmdx. Then, for an arbitrary constant c, the value of | — I equals

et _ p2x 41
et +e2* +1
e?* +e*+1
ezx—e"+1‘ ¢
e?* —e*+1
et +e?* +1

11 +
a)zog c

b 11
)Eog

‘+c

11
C)Eog

d 11
)E og

‘If b > a, then f:#@_x) is equal to

T T T
a)z b) C)E(b—a) d)Z(b—a)

If fon/z sin®x dx = z—:, then the value of f_nﬂ(sin6 x + cos®x) dx is

a) 5m/8 b) 51t/16 c) 5m/2 d) 5m/4

JdAf L, = flx(log x)™ dx satisfies the relation I,,, = k — II,,,_4, then

1
a)k=e b)l=m Q) k=- d) None of these
e

a1+ x1/2)_5/3dx is equal to

a)3(1+ x—1/z)—1/3 +C b)3(1+ x—l/Z)_z/3 +C 93(1+ x1/2)—2/3 +¢ 4 Noneof these

. (1 = cosx) cosec?dx is equal to

X x X X
a)tan§+c b)—cot§+c c)2tan§+c d) —2cot§+c

If foaf(Za —x)dx =m and foaf(x) dx = n, then fozaf(x) dxis equal to

a)2m+n b)m + 2n cm-—n dm+n

JfL, = [(logx)™ dx,then I, + nl,_, is equal to

a) x(logx)" b) (xlogx)™ c) (logx)™1 d) n(log x)™

2t2_5t+4

* The points of extremum of fox dt are

2+et
a)x=0,%1,+1 b)x =41,4+2,43 c)x=01273 d) None of these

zsinx

* The value of fon/z— dx is

2sinx pycosx

a) 2 b)m ) m/4 d) 2m

n

lim —e"/Mis
n—oo n
r=1

a)e bje—1 Jl—e de+1
Letf : R - R, g : R = R be continuous functions. Then the value of the integral f_nﬁz [f (x) +
f(=0]lg(x) — g(—=x)]dx is
ok b1 o -1 90

: 2x-3
The integral [ rerlE
Bx+7 16 _1(2x+1)
2) x2+x+1 343 an 3

! 4t 1l4x+3)+C
x2+x+1 San x

dx is equal to




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

1
4(x2+x+1)

c) +C

2
d) + §tan‘1(2x +1)+C

fx—\i dx is equal to
a) 2(Wx +tan"1vx) + ¢
) 2(vx —cot™ —/x) + ¢

fn 2x(1+sinx)
—T 1+cos?x

a) m?/4 b) n?

dx is equal to

" The value of lim {(1 + %) (1 + %) (1 + %) (2)}1/n,

n—>oo

a) 4/e b) e/4
2 .
763. JZ, |x| dx is equal to
a)o b) 1

b) 2(Wx + cot™*/x) + ¢
d) 2(vx —tan"*x) + ¢

o d) /2

is

c)4de d) None of these

c) 2 d) 4

764. The value of the definite integral f;:zsg/z(sin‘l(cos x) + cos™1(sinx)) dx is equal to

2 T2
a) — b) —
)8 )4

2
T

c) — d) m?
)2 )

.Let T # 0 be a fixed number suppose f is a continuous function such that forallx € R, f(x + T) = f(x).If

f3+3Tf(2x)dx is

1= fOTf(x)dx, then the value of [,

3
= b) 21
a) 51 )

. flog(x+\/1+x2)
Vi+xZ

a) [log (x +41+ xz)]2 +c

dx is equal to

c) llog(x+ 1 +x2) +c
2
1 .
-If -ﬁigz m=dx = %, then x is equal to
a) e? b) 1/e
_fcosx+xsinx

> dx is equal to
X“+xcosx

sin x

sin x
a) log |

+c b) log|

1+ cosx X + cosx

[ —2_ s equal to
xVx®-16

L e x + b -1 x +
a)35ec 7 c ) cos 1 c

"IfF(x) = f;j logt dt, (x > 0), then F'(x) is equal to
a) (9x2 — 4x)logx b) (4x — 9x?)logx

I [ 180D gy = e 11BN gy then k =
a) 4 b) 8

- The value of integral f04 |x — 1| dx is
a) 4 b) 5

.If f is a continuous function, then

2) j FG)dx = j [F () — f(=x)]dx
-2

2
0

¢) 31 d) 61

b)xlog(x+ 1+x2) +c

d) % [log(x +41+ xz)]2 +c

c) log4 d) None of these

2sinx X

c) log| d) 10g|

X + cosx X + cosx

1 (% N : NES
) 12sec 2 c ) sec 7

c) (9x2 + 4x)logx d) None of these

am d) 2m

Q) 7 d)9

10

5
b) J 2f (x)dx = f(x—1)dx
-3 -6




5 4 5 6
9 f fexdx = j Fe= D n f FGdx = f - D

. [[sin(log x) + cos(log x)]dx is equal to
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 foa @ dx is equal to

a 1
a)a b)5 9 f(a) d)5f(a)

'f_11|1 — x| dx is equal to
a) —2 b) 0 d 2 @) 4

2
—1Xx°+1
—+tan™!
x“+1 X

* The integral f_gl [tan‘1 ] dx is equal to

is T
a) 1 b) ) om d) 2m

2

X .
dx is

1+x6

1
a)x3+c b) §tan‘1(x3) +c c) log(1 + x3)

. f cos2x—1

* The value of [
d) None of these

dx is equal to
cos2x+1

a)tanx —x +c¢
b) x + tanx + ¢
c)x—tanx +c
d) —x —cotx + ¢
.f1+x+\/m

i dx is equal to

1 2
)5 Vi+x+c b2(1+x)*2+c  IVI+x+c d)2(1+x)%¥% +c

. The primitive of the function f(x) = (2x + 1)|sinx |, when 7 < x < 2w is
a) —(2x+ 1) cosx + 2sinx + C
b) (2x + 1) cosx —2sinx + C
c) (x> +x)cosx+C
d) None of these

Ifk fol x. f(3x)dx = f03 t. f(t)dt, then the value of k is

a) 9 b) 3 ol
9
xe—1+ex—1
|~
a) log(x®+e*) +c b) e log(x® +e*) + ¢
d) None of these

dx is equal to

1
c) Elog(xe +e*)+c

. [ cosec (x — a)cosec x dx is equal to

a) ——log|sinx cosec(x —a)| + ¢ b) ——Ilog[sin(x — a) sinx] + ¢
sina sina

1
c) log[sin(x — a)cosec x] + ¢ d) —log[sin(x — a) sinx] + ¢

sina sin

. mn/2 cosO
The value of | —
T .

do is

786. The value of the integral fon " ! dx(a<1)is

2-2acosx+1




T
a) a2

— b)

a2—1
2|d
b)2

* The value of integral f
a)l

'Thevalueoffls(\/x+2\/x—1+\/x—2\/x—1) dx is

8 16
e b) —
a)3 )3

1 1
ff (sinx+4)(sinx-1) dx = A tang—l

4tanx + 3
V15

4tanx+1
5

—2
,f(X) =

1
A= i
2) 5vi5

,B =

-2
c)A= E = ?,f(x) =
. f(\/tanx + +cot x)dx is equal to

a) V2sin~I(sinx — cosx) + ¢

¢) V2tan~!(sinx — cosx) + ¢
T 2x(1+sinx) .
[T = dx s

7'[2

a) —
)4
Iff sinx

sin(x—a)

b) 72

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 f01oo sin(x — [x]) 7 dx, is
a) 100/m b) 200/x
Jf f(x) = cosx — cos? x + cos3 x—...

X X
a)tan§+c b)x—tan§+c

32
C_
)3

+ Btan™!(f(x)) + C;. Then,

4tan()+1
fO=—r5

4tan§+ 1

V15

b)g=_Z

dJA=—-B=

1
\/_
\/_

S ) =

b) V2 sin~I(sinx + cosx) + ¢
d) None of the above

c) zero

c) 100w

o, then [ f(x)dx is equal to

9 1t x+
X 2an2 c

-If foaf(Za —x)dx = p and foaf(x) dx = A, then fozaf(x)dx equals

a)2A—yp
f'(x)
f () log{f (x)}
f()

D iogray TE

- The value of ff |x — 3|dx is equal to
a) 2

b) A+ p

b) f(x)log f(x) + C

5
b) =
)2

M eX 1 -
[e (logx + x) dx is equal to
X

e
a) e*logx +c b) lng+c

[T R /2[(x + )3 + cos?(x + 3m)]dx is equal to

cpu—A21

c) log{log f(x)}+ C d) m +C

d)3
2




800. fx log(x ) dx is equal to

d
a) (logx)? b) % (log x)? ) None of these
BOLYff'(x) = x + %, then the value of f(x) is

: d
a) x* +logx + ¢ b)%+logx+c )5 +logx+c ) None of these

802. [ e~08% dyx is equal to
a) e~logx 4 ¢ b) —xe~108* 4 c) elo8* 4 ¢ d) log|x| + ¢
803. f equals

Where c is an arbitrary constant

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

2
804. fon /*sinyx dx is equals to

a)o b) 1 c)2

805. Limit off [ dtasx —> oo is

V1+t2 1+t]
1
a)log, e b) log, 2 c) log, (;)
IfI; = [sin"'xdxand I, = [sin"*V1 — x? dx, then

s A
a)11=12 b)[zzzll C)11+12=§x d)11+12:_

.fcos3x elo8sin¥ gy js equal to

mn X

cos* x est d) None of these
a) — +c b) — + )

4

1+cos2x

" The value of the integral fon dx is

a) =2 b) 2
. fon/z sin 2x log tan x dx is equal to
T
a) b)3 )0

. The value of ffn(l — x?)sinx cos? x dx is
2
a) 0 mn_%. ¢) 2m—

- lim [ = sec? —+ - sec? —+ +—sec 1]equals
n—oo n

1 1
a) Etan 1 b) tan 1 c) 7 cosec 1
J

ax 1 ax
a) cot—+c¢ b)—tan—+ ¢
2 a 2

dx is equal to
1+cosax

1 1
c) — (cosec ax —cotax) + ¢ d) —(cosec ax + cotax) + ¢
a

-f\/l + cos x dx is equal to
x x x
a) 2\/§cos§+c b)Z\/EsinE+c c)\/icos§+c d)\/fsin§+c

©OS¥sinx, |x| <2

14. _ (e 3 .
If f(x) = { 2 otherwise’ then [, f(x)dx is equal to




a) 0 b) 1

If f e dx = f(x)V1 +e* —2logg(x) + C, then

Viter-1
Viter—1

Viter
a) fx) =x—1 b) g(x) =

Q) 2 d) 3

VITer+1

d =
7 V@=2e+2)

) g(x) =

. If a particle is moving with velocity v(t) = cosmt along a straight line such thatatt = 0,s = 4 its position

function is given by
1 1

a) —cosmt + 2 b) ——sinnt + 4
I s

. [ cos(log, x)dx is equal to

1
a) Ex[cos(loge x) + sin(log, x)]

c) %x[cos(loge x) — sin(log, x)]
f (e¥—e™)dx

(e*+e~*)log(coshx)

a) log(tanhx) + ¢

c) 2log(e*—e™) +c

is equal to

1
c) —sinnt + 4 d) None of these
T

b) x[cos(log, x) + sin(log, x)]

d) x[cos(log, x) — sin(log, x)]

b) 2log(e* +e™) + ¢
d) log[log(coshx)] + ¢

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

f [(Z—:)Z + (%)2]E df is equal to
a) f(8) - f'(8) +c

- The value of the integral | O” S:ilnkxx
T

ajm b) >
sinx .
fsin(x—a) dx is
a) xsina + cosalogsin(x + a) + ¢

c) xcosa +sinalogcos(x +a) + ¢

b) f(6) + f7(8) + ¢

Af' @ +f"®+c df O —-f"(0)+c

dx (k is an even integer) is equal to

2

b) x sina + cosalogsin(x — a) + ¢
d)xcosa + sinalogsin(x —a) + ¢

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

ap b) q
. [ x3log x dx is equal to
x*logx
a) 4g +c
1
c) 3 [x*logx — 4x?] + ¢

3x

f sin
(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
. _ sint . -1 _ \/Esin 62
Ifx=[, sin"'0dfandy = [ ——
a b
: 2t? ) tant
826. fn/Z 200sinx+100 cosx

dx is equal to

_ dx is equal to
0 sinx+cosx

a) 50m b) 25w

c)s d)pands

1
b) — [4x*logx — x*
)16[x ogx —x*|+¢

1
d) e [4x*logx + x*] + ¢

d 0 then 2 is equal to
dx

tant d) None of these

) 2

c)75m d)150

827. If%f(x) = g(x) fora < x < b then, f; f(x)g(x)dx equals




[fD)I? = [f @] d) [g(D))? - [g(a)]?

a) f(b) - f(a) b) g(b) — g(a) c) 5 5

Adf f(x) = f:(sin4 t + cos* t) dt, then f(x + ) will be equal to
a) f)+(3) b) £C0) + £(m) or £() + 2f (5)

c) f(x) = f(m)

1 x7 .
Jy 7= dxis equal to
1
a)l b) =
3
1

x—1)3(x+2)5]1/4 dx is

- The value of [ T

1/4 1/4

3\x+2 3\x+2

. The value of [ —2

is
X+Vx—1

x—1
a) log(x+\/x—1)+sin1< . >+c

c) log(x +Vx—1) — %tan_1 ( NG

a)f(x—l) +e b)f(x+1> +e

2Vx—-1+1 +

@) fe -2f (3)

2
C|) —
)3

C)—( ) +c

b) log(x+\/x — 1) +c

d) None of the above

If 2f (x) — 3f(1/x) = x,then flzf(x)dx is equal to

a) (3/5)log?2
[ e* (% - xz—z) dx is equal to
X

e e
Q) —+c¢ b) —+¢
X

2x2

" The value of the integral f; x;4_4

V3
32

) fe3logx (x4 + 1)_1dx is equal to

a) b)

a)log(x*+1)+C

p dx
0 1+4x2

- If = g, then the value of p is

) ! b) !
a) — —_—
4 2
_fn/z sin? x

————dx is equal to
0  sinx+cosx

a) g b) V2log(v/2 + 1)
. f\/m [log(x2+1)-2logx]

dx is equal to
1/2

a)1(1+1) [1 (1+1>+2]+C
3 x2 8 x2 3
3/2 1 2
1 (1 —)—— C
[og +x2 3 +

<) (1+ ) [1 (1+1>+2]+C
3 x? 08 x?/) 3
d) None of these

b) (—3/5)(1 + log 2)

1
b) Elog(x4 +1)+C

c) (—3/5)log2

2e*
) —+c
x

32
C) E

c) —log(x*+ 1)

3
c) —
)2

1

) ﬁlog(\/z +1)

d) None of these

2e*
d)—z-l- c
X

a3

32

d) None of these

d)1
2

d) None of these




839. 5 x? .
The value of f3 = dx is

843.

a)2-—1 (15)
08e (|~
15
b) 2 + log, (7)
c)2+4log,3—4log,7+4log, 5

15
)2 —tan Z

10m, .
f ™| sinx |dx is equal to

a) 20 b) 8 c) 10
y+a y+b y+a-—c

LetA(y) =|y+b y+c y—1 [and, foz A(y)dy = —16, where a, b, ¢, d are in A.P., then the common

y+c y+d y—b+d
difference of the A.P. is equal to
a) 1 b) £2 c) £3

. [ cosec*x dx is equal to

cot3 x tan3 x
a) cotx + 3 +c b) tanx + 3

cot3 x tan
c) —cotx — 3 +c d) —tanx — 3

The value offol(l +e ) dxis
a) —1 b) 2 c)l+e?

3

844. The value of [ e5¢¢* - sec3 x (sin? x + cos x + sinx + sin x cos x)dx is

. rlogvVx
f 3x

- The value of [ i

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

c) e5*“*(secx + tanx) + C

d) None of these

dx is equal to

a) %(log\/z)2 +c b)%(log\/})z +c c) %(logx)2 +c
dfL = [

0

"sin? x dx, then
/4 /2
a)1=4f sin2x=4f sin? x dx

0 0
2m

b)szcoszx dx
0
/4
C)I=8f sin? x dx
0

d) None of these
1

- The smallest interval [a, b] such that fol—dx € [a, b] is

Nererd
a) [%1] b) [0,1] 5 [%1]

3x+2
x—2)2(x-3)
x—3 8 x+3

dx is

a) 11 log - +c b) 11 log —

XxX—2 x-—2 x+ 2

+c

X

d) 18

d) None of these

d) None of these

1
d) 3 (logx)? + ¢




)11 1ot 2404

C -

B —2"x—2"°¢
cosx—1 .

o -e¥ dxisequalto

e* cosx e*sinx
b) ¢

————————— C — —————————
1+ sinx 1+ sinx

C) c d)C

_1+sinx _1+sinx

- fozn sin® x cos® x dx is equal to
a) 2w b)m/2 c)0 d)—m

-11/7

. [ cos™3/7 x sin x dx is equal to

4 7
a) log|sin*” x| + ¢ b) 7tan4/7 x+c 1 d) log|cos®/7 x| + ¢

: 1 1 1 1.
- lim {—+ + + "'+E} is equal to

n—-oo \na na+1 na+2
b a
a)log(a) b) log ;) d) logh

x2
"The value of the integral [© ~— dxis
-al+x
a) e®? b) 0 d)a
854. f (sin®+cos0)
Vsin 20
a) log|cos® — sin 6 + Vsin 26| + ¢ b) log|sin® — cos 6 + Vsin 26| + ¢
c) sin~1(sin® — cosB) + ¢ d) sin™1(sin® + cosB) + ¢
If ex: dx = f(x) + c, then f(x) is equal to

e
a) 2log(e* + 1) b) log(e?* — 1) o) 2log(e*+1) —x  d)log(e® +1)
. [ e3198%(x* 4+ 1)~1 dx equals

do is equal to

1
a) log(x*+1) +¢ b) Zlog(x‘* 1D 4c ¢) —log(x* + 1) + ¢ d) None of these

1

- The anti-derivative of f(x) = ————
3+5sinx+3cosx

, whose graph passes through the point (0, 0) is

a)lo ‘1 ¢ 2|) b)lo |1+5t 2|>
= (log |1~ Stan(x/2) = (log |1+ Stan(x/2)
d) None of these

c) %(log 1+ gcot(x/Z)D
. 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) = x2. Then, the value of the integral folf(x) g(x) dx, is
2 5 e? 5 e? 3 e? 3

e
a 4 b)e———= C R d)e—-————
)e+2+2 )e >3 )e+2 5 )e > =3

If f(x) = fOxZ\/1 + t2dt, then f'(x) equals
a) {1+ t2 b) /1 + x4 ) 2x/1 + x4 d) None of these

Ifl = f;@d?ﬁ then

a)092<iI<1 b)I>1 c)1<092 d) None of these

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

b)F(t) =1—e ' (t+1)

) F(t)=et—(1+1)

d)F(t) =tet

x%-2

PN

* The value of the integral I = f1°°

a)o d) None of these

2
b) <
)3
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863. [(sin 2x — cos 2x) dx = %sin(Zx —a) + b, then

51 5t T
a)a=T,beR b)a=—T,beR c)a=Z,beR d) None of these

864. [ —=Z__ (x is equal to

secx+tanx

a)tanx —secx +c¢ b) log(1 + secx) + ¢
c)secx +tanx + ¢ d) logsinx + logcosx + ¢
. Primitive of cos™ x w.r.tx is

1
a)xcos_lx—ix/l—x2+c b)xcos™tx —+/1—x2+¢

1
Axcostx++41—x2+c d)xcos"1+§ 1—x%2+c¢

-Iff36 ! — dx = logk, then k is equal to

a)3 b) 9/2 )9 d) 81

. [ log 2x dx is equal to

a)xlogzx_x;_pc b)xlogZx—;+c c) x210g2x—;+c d) xlog2x —x +c¢
Jf£(0) = f'(0) = 0and f""(x) = tan® x, thenf(x) is

x? x? d) None of these
a) log sec x - b) logcosx+7 c) logsecx+7

=2 _isequal to
x(x5+1)

+ 1 x> d) None of these
a)glong(x5+1)+C b)—log +c 9 log B+l tc

1 X
If ——dx =tan (E + a) + b, then

s T 5
aa=-,beER b)a=—,bER C)a=Tn,bER d) None of these

4
. [Ve* —1dx is equal to
a)2[Ve* —1—tan *Ve* — 1| +¢ b)veX —1—tan"1veX —1+¢
c)ve*—1+tan *VeX—1+c¢ d) 2[Ve* —1+tan tVeX — 1] + ¢
A B x
If fx4+x3 = x—2+;+log |m| + C, then

1 1 1

- The value offfx |x|dx, where @ < 0 < f3, is
1 1 1
3)5(0!2‘*'32) b)g(ﬂz—az) C)g(a3+ﬂ3)

- The value of @ € (—m, 0) satisfying sin a + f;a cos2xdx =0,is

a) —m/2 b) —m c) —m/3 d)o
af L = [

Vs
a)Il+12=E b)[z—llzz

' flz/z | logig x | dx is equals to

d) None of these

xsinx dxand I, = fon/z x cos x dx, then which one of the following is true?

OL+1,=0 41 =1,

1
a) logy(8/e) b) >10g10(8/e) c) logy0(2/e) d) None of these
. follsin 27 x| dx is equal to

a)0 b)—l
T




878. If] = fn eSinx

—TT eSinx 4 p—sinx

dx, then I equals

b) 21 amn

1

——— dx is equal to
1+cosx+sinx

a)lo 1+tan£|+c b)ll 1 ad
8 5 Eog| +tanE|+c

Q) 2log 1+ tan3| +¢ 4) S log|1 - tan
8 5 zog| tanE|+c

. x*-1 )
fxz(x4+x2+1)1/z dx is equal to

x*+x2+1
a) LA HLL
c

) x(x*+x2+1)32 +¢

1 x3
“The value of [ =

a) % b) g T d) None of these

dx, is

sinx+8cosx

[—————dxisequal to
4sinx+6cosx

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

1
c) x + 2log(2sinx + 3 cosx) + ¢ d) Elog(4sinx +6cosx) + ¢
. [ x*(ax + b)~? dx is equal to

a)2 bl b b)z( bl +b)) :
E(x—a og(ax + ))+c P X 7 og(ax

a +
a(ax + b) ¢

2 2

c)z( +21og( +b))+ X d)z( +Z1og +b))
az \* g OB a(ax + b) ¢ az \* T 0B

m +c
- The value of ff eV* dx is

a) e? b) 2e? c) 4e? d) 3e?
If [ x-|-1x5 dx = f(x) + ¢, then the value of [ xf;s dx equals

a)logx —f(x)+c¢ b) f(x) +logx + ¢ c) f(x) —logx +c d) None of these
. f e*(1 — cotx + cot? x)dx equals

a) e*cotx +c b) e*cosecx + ¢ c) —e*cotx +¢ d) —e*cosecx + ¢

“If f(x) is defined [—2, 2] by f(x) = 4x? —3x + 1 and g(x) = f(=0)—-f(x)

x2+3 "’
2 .
then [°, g (x)dx is equal to
a) 64 b) —48 Ao d) 24
1+ sinf dx is equal to
x

a) 8(sing— cosg) +c b) (sing+ cosg) +c c) %(sin%— cos§) +c d) 8(Cosg— Sing) +c

"If h(a) = h(b), the value of the integral ff [f (g (h(x)))]_lf' (g(h(x))) g’ (h(x))R' (x)dx is equal to
a) 0 b) f(a) — f(b) 0 f(g(@) - f(g) d) None of these
890. fon/z sin” x - dx is equal to

sin? x+cos?




n 1
a) — b) 21 cm d) E1-[2
891. The value of the integral f log sin ( ) dx, is
s /[
a) log2 b) —log?2 c) ElogZ d) —ElogZ

Let— F(x) = ( e ) x>0, Iff esin*® gy = F(k) — F(1), then one of the possible values of k,

is
a) 15 b) 16 c) 63 d) 64

893. 1
f |x(x — 1)(x — 2)|dx is equal to
0

a) 160. 05 b) 1600.5 c) 16.005 d) None of these

894. [ equals

sinx— cosx+\/—
1 X 7

a)—ﬁtan(z+§)+c
1 X T

c)ﬁcot(§+§)+c

* The value of the 1ntegra1f /4 ,Sin” *x dx,is

8 8
a) — - b) : d) None of these

If L, = [

1 1
a) = b)Z

tan™ 0 d6, then Ig + I, is equal to

[ N dx is equal to

Vx
b)za +C ) Za\/’?-loga+C
loga
' f: J(x—a)(b—x) dx,(b > a) is equal to
—a)? 2
2) (b —a) b) (b + a)
8 8
2
If [7 f(t) dt = x cosmx, then the value of f(4) is

)1 b)l ¢) -1 d)_Tl

d) None of these

c) (b —a)? d) (b + a)?

If f'(x) = m and f(0) = 0,then f(1) is equal to

1 1 d) None of these
a) V2 b) —— c) —
) V2 ) 7 ) NG
- The value of fn/z XX e, is
1+cosx
am b) 21 c) /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 — b2 cos? x a? cos?x + b%sin? x a? cos?x — b%sin% x

f / = dx is equal to

a) —sin"lx—+/1—-x2+c b)sin"lx++1—-x2+¢

c)sin"lx—+J1—-x%2+¢ d) —sin"lx —+/x2—-1+c




904. The value off

(1+x4)

1 17 1 32 17 17
log— b) ~log — il )=
a)4log32 )410g17 c) log 5 ) log 5

1 -
g mdﬂc is equal to

Vx2 +2x + 2 Vx2 4+ 2x + 2 X2 ¥ 2x+2 d) None of these
) ———+C b) ————+¢C 0 —— "+¢
x+1 (x+1)2 x+1
Ifl = f {[ 21+ log( )} dx where [x] denotes the greatest integer less than or equal to x, the I equals
a) -2 b) -1 c)o d)1

-fex(ﬂ) dx is equal to

1-cosx

a) —e” tan (;) +c b) —e*cot (;) t+c c) —%extan (g) +c d) %excot (;) +c

x2-1
f dx is equal to
(x*+3x2+1) tan‘l(x+ )

1 1
a)tan‘1<x+;)+c b)cot‘l(x+;>+c

1 1
c) log(x+;)+c d)log[tan_l(x+;>]+c

x D =
j(l — x)3/4 X
b) ? ) — = d) None of these

- Least value of the function f(x) = fox(l — cost) dt on the interval E%ﬁ] is
i
b) 2= 1 d) None of these

x2-2

Sy dxisequalto

b) ———
: Gy
The value of [ ~—>—

4/3 3,1 4/3 1 1 d) None of these
a) = (——1) +C b)——(——1) +C C)—(1——

8 \x? 8 x?
f log(x+ )
a) mlog 2 b) —mtlog 2 9 (g) log 2 d) - (g) log 2
914. If [ [log(logx) + ] x = x[f(x) —g(x)] + c, then

dx is

)2
1
log x
1
log x

a) f(x) = log(logx); g(x) = b) f(x) = logx; g(x) =

log x
1 1
Q) F() = 1=—8(x) = log(logx) D) f() = o8 =
915. Integration Of\[—Wlth respect to (x? + 1) is equal to

1 d) None of these
a)\/x2+9+c b) +C €) 2{x2+9+C )

x24+9
d16. f 7 x Is equal to

a) §[1 +x3/* +log, (1 + x3*)| + C




4
b)§[1 +x3/* —log, (1 + x3*)| + C

4
c) 3 [1—x3/* +1og. (1 +x3M)] +C
d) None of these

. [e*1o8a. ¥ gy is equal to
(ae)* e* d) None of these
X D ————————
a) (ae) b) log(ae) ‘) 1+loga
Af [ f(x)dx = g(x), then f(x)g(x) is equal to

)2 120 b2 g2 ) 218/ ()P Q) f' (g0

fﬂ dx = A cos 4x + Bthen

1 1 1 d) None of these
= —— b = —— = __
a) A > ) A 3 c)A )

) fon k(m x — x%)1% sin 2x dx is equal to

cosx—tanx

1 1
a) w00 b) 3 (100 — 797 c) 3 (100 4+ 797) d) 0

- The value of f;”[Z sin x] dx, where [ | represents the greatest integer function, is
b) —x c) 5{ d) —2m

1 .
-fmdx is equal to

-2 2
a) m‘l‘c b) 2+/tanx + ¢ ) M+C d) —2+tanx + ¢
'f01'5[x2]dx is
a) 4+ 242 b)2 ++/2 A)2—2 d) None of these

924. fon | cos x|dx is equal to
1 C) 1
a) — b _2
)= )
Cfx+ VaZ+
f—3dx
x(1+3Vx
3
a) §x2/3+6tan‘1x1/6+(]

d) 2

3
b) §x2/3 —6tan"txYe 4+ (¢

3
c) —§x2/3 +6tan"1x/6 4+ C
d) None of these

- For any integer n, the integral fon 0% ¢0s3(2n — 1)x dx has the value
am b) 1 o d) None of these

/2 cos3x+1
*The value of [ 7" ———

a) 2 b) 1 d)o

1
C) —
) 2
. r3cos(logx)
=

a) 1 b) cos(log 3) c) sin(log 3) d) /4
J(e* +e™).(e* — e *)dx is equal to

dx is equal to

1 1 1
a)e*+c b)z (e*—e™)?2 +¢ C)E(ex+e‘x)2+c d)g(ex+e"x)3+c
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930. [ 9% s equal to

sinx cosx
a) log|sinx| +c b) log|tanx| + ¢ c) log|cosx|+c d) None of these

931. The value of the integral fon/z sin®x dx is

4 8 8
- b) 2 =
AT )3 )15

' fn/z log {(M) (a+ b)|sinx |} dx is equal to

-1/2 € (\ax2-bx+c

a+ b) d) None of these

s
a) mlog, (a +b) b) 7 log, ( c) Eloge(a +b)

- The value of fle/e |l(;g2x|

a) 2 b) c)2(1—l> 90
e e
934- The value off_llxlxl dx is

a) 2 b) 1 o0 d) None of these
935.1f [ ———dx =%+§+log|ﬁ| + C, then

x3+x% x

dx, is

1 1 1
a)AZE'le b)A:LB:_E C)A:_E’le d) None of these

1 = -1 -1%
If [ DD dx = Atan™'x + Btan™" - + C, then

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

1/2

. 2 _1\2
The value of the integral f_lf/zz {(i—:) + (§_+1) - 2} dx, is

4 3 4 3
a) log (5) b) 4log (Z) c) 4log (§> d) log (Z)
If [ cosec x dx = f(x) + constant, then f(x) is equal to
a) tanx/2 b) log | tan(x/2)| c) log| sin x| d) log| cos x|

[ —Z s equal to
x(x"+1)

! all x"+1 x" d) None of the above
a) ~log| Z——7 )+ ¢ - | e ) log( ) +¢
3 2
f%bfﬂ dx equals

b c . b c
a)alogx+;+—3x3+k )alogx+;—§+k
b c
cJalogx ————=+k d) None of these
x  3x3

f——22____dxis equal to
(x2+3x+3)Vx+1

ey G S R —%L) 2 a1
a) \/gtan <\/m> b)\/gtan \/m C) \/gtan

* The value of fon/z %

( x ) d) None of these
Vx +1

a b) =
T
- f 1+Sl(:)2)26x is 1 It

1
a) —Elog(l +cos?x) +c b) 2log(1 + cos?x) + ¢

1
c) Elog(l + cos2x) + ¢ d) ¢ —log(1 + cos?x)

944. For any integer n, the integral fon eSi"** cos3(2n + 1) x dx has the value




am b) 1
. log(x+V1+x2)
=

a) f(x) =log(x ++/x2+ 1)
c) f(x) =log(x +Vx? +1)and g(x) = x;

_f1+tan x

dx is equal to
1-tan

1 —tanx) 1 +tanx>
C —

_ b
a) log (1 + tan x ) log( tan x
S+ D(x+2)(x + 3) dx is equal to
(x + 2)10 (x +2)8
10 8
10
0 (x+2)
10

- The value off1 = +1)\/x2—
a)1l

+c

b)ﬁ

fon cos® x dx is equal to
a)0 b) 1

'foam dx is equal to
1
a) ma? b) Eﬂaz
x—1 d . l
'IW x is equal to
VxZ+x+1

a) tan‘l 7 +C

Vx4 x+1
b)2tan~ 1 ——— ~

X
VxP+x+1
C)3tan f‘i‘c

d) None of these
-If k # O isa constantand n € N, then, lim

e
a) ke b) %

953. 10x°+10*log, 10
f 10%+x10

a) 10 —x0 + ¢

dx is equal to
b) 10* + x1% + ¢

954. [ ¢Sn9logsin B + cosec?] cos O d6 is equal to

a) f es"®[logsin O + cosec? 0] + ¢

c) eS"8[log sin 9 — cosec 0] + ¢
955 Letf(x) = [
1

a)—ﬁ b)ﬁ

(1+x2)3/2

dx = gof (x) + constant, then

dx and f(O) =0,then f(1) =

o0 d) None of these

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

1 —tan x)
tan x

1 +tanx)
1+ tanx

1
5 E1og( d) —10g<
(x+1)? (x+2)% (x+3)2
b — _
) 5 5 5 +c
(x+1? (x+2)?8 (x+3)2
d
) 5 + 5 + 5 +c

d)%

e {(knﬁ} is equal to

k 1
r d) —
) e ) ke
c) (10* — x4+ ¢

d) log(10* + x1%) + ¢

b) e5"®[log sin © + cosec 8] + ¢

d) eS"f[log sin 6 — cosec?8] + ¢

d) None of these
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7.INTEGRALS

: ANSWERKEY :

1)
5)
9)

2)
6)

3)
7)

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
68)
72)
76)
80)
84)
88)
92)
96)
100)
104)
108)
112)
116)
120)
124)
128)
132)
136)
140)
144)

145)
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157)
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165)
169)
173)
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181)
185)
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213)
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279)
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287)
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200)
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216)
220)
224)
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232)
236)
240)
244)
248)
252)
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276)
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288)
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MATHS ( QUESTION BANK )

[.INTEGRALS

: HINTS AND SOLUTIONS :

1 (b) and t cost are odd functions.
We have, =l=4 f 3dt—ftcostdt—0
) 1
= —ax (©
, 9cosx + 12sinx We have,

/2
/2 er —2e*
N

; J‘ 1+ tan?x/2 4 ]
= =
9—9tan?x/2 + 24tanx/2"" ¢

I f e 4 f 2",
= = _— —_ R
2dt X e 1 e 1
,wheret = tan— 1
f d(e** +1)

dx

—Ot2 + 24t 2 =>]==

2) e?*+1

1
- 2[—(695)2 12 d(e®)

1
== Elog(ez" +1)—2tan"(e*) +C
(b)
Letl = [  tan (—1+x—x2) dx
1

1
= f tan™!x dx +f tan™1(x — 1)dx
0 0

1 1
= f tan™!x dx + f tan"1(1 —x — 1)dx
0 0

1 1
=f tan‘lxdx—f tan"lxdx =0
_ 1 [l <3t+1)] 0 0
151 %\9—3¢

1

1510ge6 f’1+sm dx—f\/1+2 sm Cos—dx
()
1=f0[x3+3x2+3x+3 f\/smz +cosz8+251n8cos—dx

-2
+ (x + 1) cos(x + 1)]dx f\/ X X\ 2

0 = sin—=+ cos=) dx
= J [(x+1)3+2+4 (x+1)cos(x + 1)]dx ( 8 8)

_2 x
Put, x+1=t=>dx =dt f(sms+cos )dx

1 1 1 x .
. I=f t3dt+2f dt+f tcostdt —cos¢ Slng
o - - " 1/8

=0+2[1—(-1]+0




=8 (sinf— cosf) +c
B 8 8
(b)
_ Vx dx .
Lt[-&ﬁﬁﬁﬁ? ()

A LT L SN
sl = .Ul

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

b
21=f dx=[x]2=b—-a
a

b—a
= | =

2
(d)
We have,

= dx
Of\/x+1+\/5x+1

3
_fo+1—VM+&d

—4x

3
+1f
4 x
0
= [ =1I; + I,, where

3
1 (vx+1
dx and I, = —f
4
0
Putting x + 1 = t? in I;, we get

2
b=t
17 2)t2-1

1
2
J%2—1+1m
t2—1
1
2

L (1) ae
t2—1

1
I 1t+11 -1
= =——= —
1 ) zog

t—1

=1 ———1——1 1 ]

! [ 2eo1 Sle+ 1
Now, putting 5x + 1 = t2 in, I, we get

dt

X

3
1 (+V5x+1

X

dx

£+ log|F L
2[ _Og ]

_ [3+11 3 11. t—1]
2127 2% s T2 |t 1
3

1
“l =1 L =1+-log—=
1+ 13 +40g5

(d)

Let = [""—1% gy @)

0 f)+f(2a-x)

__ rl2a f(12a—x) ..
=1=] f—(lm_x)”(x)dx (i)

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

12a
2] = f 1dx = [x]§*@
0

= [ =6a

()
We have,

= [ o

1_ 2
08 (155
+q 8 1+x
+rldx

Since, log ( = )13 an odd function

z 1+x
J log(l_ )dx

2
=>I=f rdx =r(2+2) = 4r

-2
(a)
We have,
! f 3% p 1 f 1
= X =
V1-9% loge3J) [12 — (3%)2
= (logz e)sin"1(3*) + C
(©
Put logx =t = idx =dt

f dx

xlogx -

d(3%)

= logt +constant

= log(log x) +constant= f(x) +constant
= f(x) =log(logx)

(©

We have,

X

1
| =

log 2

- [+

log2

ax = 1og )

7 dx =log|5
3
dx—log()

3
= [log(1 — e™)]jog2 = logz

3
—log(1—e~1082) = logz
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1 3
= log(1 —e™) —log (1 - E) = 10g§ B fx X
Here, £ (%) = i comim = Gz

= log(1 —e™) =log5 + log
og(1—e™) =log + log and £ (%) = g

—-X _ 3
= log(l—e )—logZ g(x) = (fofo....of) (x).

1
:>1_e—x:Z:>e—x:Z:>ex:4:>x:log4 n times x
- T (14 nxn)i/n
(a) x"ldx
Letl = [x" 2 g(x)dx = [

10
1
(14+nxm)1/n
I= Zfo Fr—1+x)dx L oty
r=

1 " 2] 4 +nxm)/n
]tzj;f(t—1+X)dx 1 :_x(1+nxn)
== | ——d
Putt—1+x=y >dx=dy n? ) (14 nxn)t/n X

t t 1 _1
I, = fOdy = I, = f(x)dx nl=—0+ nx")1 n+c

- - nn—1)
1 2 (<)

ol = f fX)dx, I, = f f(x)dx, We have,
0 10 /2

3
I3 = f fdx, ...l = | f(x)dx I, = f sin™ x dx
2 9

So, I =1 + I,+...+1; = fglof(x)dx ° /2

(b) =1, = f sin" ! x sinx dx
We have,
1 I 11
/2

— 2
I= f[x +{x}] dx = I,, = [—sin® ' x cos x|

-1
/2
0 1 !

o= f[xz + ] dx + f[xz + {x}] dx + (- 1)-[ sin™ 2 x cos? x dx
0

-1 0
0 1 /2

=1 = f[x2+x+1]dx+f[x2+x]dx :>In=(n_1)f sin"™?x (1 — sin® x)dx
0

-1 0
0 1 /2

0

=] = f([x2+x]+1)dx+f[x2+x]dx =>In=(n—1)f sin" 2 xdx — (n
0

-1 0
0 0 1 /2

=>I=j[x2+x]dx+jdx+f[x2+x]dx —1)f sin™ x dx
-1 -1 0 0

0 0 2 >L=m—-Dh_,—n-1I,
:>1=f0dx+de+f[x2+x]dx =>nl, =M -1l

21 -1 ) 0 S L, =n(h—, —I)
(d)
2
+ f [x% + x] dx We have,
V5-1

2

3
1=fx\/mdx
0

ldx=1+1- 3

V5 -1

2 3

=1 = [23_x(1 +x)3/2]

2
——f(1+x)3/2x
0 30
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3

(b)
Letl = [ log{sm( )}dx

>

Put 7—9 =>dx——d6
L7 /2
o —; fo logsin6 d6

=%(—glog2) = —log2

(b)

Let] = [ =&

x(x7+1)

Put x” =t = dx =——dt
7x

I_lj dt _1J‘(1 1)dt
C7)te+1) 7]\t t+1

[logt —log(t + 1)] + ¢
lo ( ‘ )+
B\i+1)7°¢

x7
1
()
(d)

Let I = [ cos {2 tan~! ﬂ} dx
\’1+x

Put x = cos @, then

1—-cosO
I=jcos 2tan”! |——— }dx

1+ cos0

0
=fcos{2 tan~1 (tanz)}dx

x2
=fcosde=fxdx:—+c

2
()
Let/ = [ dx

x? +1—1+1
:I=j 71 dx

I sz_ld +J 2 d
= =
x2—1 x x2—1 x

z1=j1dx+2

\IIP—*\IIH\IIP—*

x%+1

2-1
I=x+2=1 (_1)+
: —_ —_—

X 2og 1) t°¢
I—x+log( )+c
(b)

dx 1
Letl—fx+&—fﬁ(l+&)dx

Putl+vVx=t = —dx=2dt
N

2x 4 3 116
_ 3/21 _ 5/27° —
== [—3 1+x) ]0 —15[(1+x) ]0 =

15

1
I=2j? dt =2logt+c

=2log(1++x) +¢

(b)
We have,

= dx
f {/sin3 x sin(x + a)

1
= I = dx
\/sin‘* x (cosa + cotx sina)

1

vJcosa + cotx sina
1

sina ) +/cosa + cotxsina
+ cotx sina)

=] = cosec? x dx

=>1=-

d(cosa

2
=] =———+/cosa +cotxsina+ C
sina

= ] = —2 cosec aVcosa + cotxsina + C
(a)

Let] = fon/z logsinx dx ...()

I= fon/zlogsin(g—x) dx = fon/zlogcosx dx
..(ii)

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

/2
21 =f log sinx cosx dx
0

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

—1fﬂ1 intdt — ~log2
=3), og sin 5 log

1 /2 T
=E.2L logsintdt—ilogZ

s s
= 21 =I—§log2 =] = —ElogZ

)

1 dx 1 dx
Let] = fO x+VxX fO Vx(Vx+1)

1
Put\/}—t:)mdx—dt

1
=> —dx = 2dt
Vx
1 2dt

I = ) Tl 2[log(t + DI}

= 2(log2 —log0) = log 4
(9
It is given that

f'(3) = tan%,f’(Z) = tang,f’(l) = tan%

Now,




3 3
f FUEOf (dx + f £ (x)dx
1 2

! 2 3
- | (Zx)}] + 1001
1

= 2B — (W1 + [/ ()~ F)

. 11_4 1

NIRRT

(a)

Given, f(x) = 2x? —4x + 1

2x% —4x+1—2x*>—4x—1
2

»g(x) =

= —4x

3
g(x)dx = —4-[ x dx

23
:_4l l 2[9-9] =0

I_jx+smxd _jx 2x+t xd
~ ) 1+ cosx = ZSeCZ anzx

I—f —1 2_d +ft —-d
= =
xzsec > X an2 X

I=xt ——ft —d +ft —dx+C
= =
xanz an2 X an2 X

t x+C
=xtanz
2

()

=
Ltl—f3\/_+\/_ ..(0)

6 Vo —x
3 V9—94+x+V9—x

6 Voo 3
J5 \/ET;—_xdx ..(ii)

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

dx

=] =

6

3

lef 1dx=[x]§=6—3:>1=§
3

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

_ f asec“0 46
~ J (a? + a?tan? 9)3/2

_J asec?0 "
) a3(sec?9)3/2
1 do

1
sl=—| —=— 0.do
a? ) secH azfcos

=—zsec9+c
a

X
(d)
Let I = f /2 $in100 xdix — fon/z cos%0 xdx
=0-0=0
=0
(a)
[terrGo + 1 Goeran

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

(o)

Letl = |

+c

dx
1—cosx—sinx

1—tan2§ . 2 tang
Putcosx = —%and sinx =

1+tan2§
dx
wl= (1—tan25) 2tan®
1 2 anz

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

f sec=dx
- 2% _ 2% _ x
[1+tan 5 1+ tan > 2tan2]

2
X X
tan?= — tan=
2 2

X 1 X

seczzdx J- —seczgdx
X X

2tan?=— 2tan=

2 2

Puttan® =t = tsec2Xdx = dt
2 2 2
_f dt _ dt
SJer—-t ) (-1
_f[ 1 l]dt— dt dt
) le—-1 el Je—-1 t

=log(t—1) —logt+c = log|— +c

tan> — 1
2

tn

= log +c—10g|1—cot |+c

(a)
We have,
24
sinx dx = sin2a
/2
= —cosa = sin 2«

=>cosa(2sina+1)=0

. 1 T 3T
=>C05a=00r,sma=—5=>a=5,7=>a:
7 11w
6’ 6
(o)
We have,




4 4
f{S—f(x)}dx=7=>6—ff(x)dx=7
2 2

4
= | f(x)dx =-1
|

w1 =2f f(x)dx

.

(x)dx
2
(x)dx + ff(x)dx}
4

f
4
f(x)dx — jf(x) dx} =—(4+1)
2
=-5

()
sin~1x

f Faged = [ =2 e ax

.1 1 _
Putsin"'x =t = —de dt

- ff(x)g(x)dxzftetdtztet—et+c

=eSinT X(gin"lx — 1) + ¢
(a)
We have
3
I= f{lx—2|+ [x]}dx = f|x—2|dx+ f[ x] dx
-1
Now,
3 2 3

j|x—2|dx= j|x—2|dx+f|x—2|dx

-1 -1 2
3

= f(Z—x)dx+f(x—2)dx

il ot

and,
3 0 1 2 3

f[x]dx= f—ldx+f0dx+f1.dx+f2.dx
0 1 2

-1

x=—1+142=2

R f(lx—2|+[x])dx=5+2=7
1
39 (b)

Here, g(2) = fozf(t)dt
1 2

=f f(t)dt+f f(t)dt
0 1

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

11 1 1
:f_dtgff(t)dtsf dt
02 0 0

> <[ fOdE<1 (D)
As 0 < f(©) S%for1<ts2

2 2 21
:>f OdtSff(t)dtSf —dt
1 1 12

2 1 .

- 0 [[fOdt <5 ..(iD)

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

1 3

—<g(2) < —

. g(2) satisfies the inequality 0 < g(2) < 2
(a)

2
X
dx = 1—x)(3x*+4x +8
Put 1 — x = t2 in LHS, we get
2t
I=—JT(1—t2)2dt
=—2f(1+t4—2t2)dt

=-2|t+ 267
- 5 3

1-—x)%2 2
=—2\/1—x[1+%—§(1—x)
15+ 3(1 +x? —2x) —10(1 —x

= _2VI=
x 15

-2
=EV1 — x(3x% + 4x + 8)

But I =pvV1—x(3x%+ 4x + 8)
-2

..p—E

()

{x}=x,0<x<1

21

Ifld X
=| xdx=|—=
. 2

(d)

Given, I—f\/T
Let 1+x3 =t = 3x%dx =dt




I_j(t 3t=%f(ﬁ_t_1/2)dt

3/2
e 2tY2 + ¢
~3| 3

2 2
5(1 + x3)3/2 —5(1 +x3)V2 + ¢

s
2

= Zfzsinx dx = —2[cosx |§
0

T
=-2 (cosz— cosO) =2
(a)

3 -1
f |1 —x?|dx = f (x%? — 1)dx
-2 -2

+ f_l (1—x%)dx + f3(x2 — 1dx

x3 -
= ?—xL+ x+— I——x
4 4 20

—3t3t3 " ?
(d)

We know that, |x| = {;x, if x<0

, if x>0

2
f (x — |x])dx
=] {x—(—x)}dx
-2

+ Jz(x — x)dx
0

Given, follog[x] dx = f01 log 0dx

Since, log 0 does not exist, so we cannot find
the value of given integral.

(d)

1 dx
Let! = f) s

Putx = cos® = dx = —sin6d0

. 1_f0 —sin0d0
) n/2€0s 0 + V1 — cos? 8

_ fn/z sin O

sinB®+cos O

/2 sin (g - 9)
=1 =f — - dao
0 sm(;—6)+cos(;—9)

= [M2_<58 4. (i)

0 sinB+cos®

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

/2 T
2] = do = =
J, @0=3

T
=] =

(<)
Let I =

sin 6+cos 6

f V1+sin 20—

_J‘ 51n9+cose

/1 — (sin® — cos B)2
Putsin® —cos@6 =t

= (cos0 +sin0)d6 = dt

1
e[
=sin"'t+c
= sin"1(sin® — cos0) + ¢
(b)
We have,
cosx +xsinx (x4 cosx)—x+ xsinx

x(x +cosx) x(x + cosx)
1 (1-sinx)

X X + cosx
fcosx+xsinx fl 1 —sinx

———dx
x(x + cosx) X X+cosx

= [ =logx —log(x + cosx) + C

X
- log(x + cosx) +C

(a)
Let I — f ax — f1+(dx

x242x+2 = x+1)2
=tan " (x + 1) + ¢ = f(x) + ¢ [given]
s f(x) =tan"Y(x+ 1)

(a)
cosx—sinx

Let] = fOTZ_r— (1)

1+cosxsinx
o fﬂ/Z cos(——x)—sin(g—x)
0 1+cos(z—x)sm(z—x)

o= _J-n/z ( cosx— smx) X ...(11)

1+cos xsinx

dx

On adding Egs. (i) and (ii), we get
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/2
21=f 0dx=0=>1=0
0

()

J-cosec4 xdx = J. cosec? x - cosec?x dx
= [ cosec? x(1 + cot? x)dx

= [ cosec? x dx + f cot? x - cosec? x dx

cot3 x
+c

()

_(m/2 sin?/3 x
Let! = fO sin2/3 x+cos2/3 x

and I = f(;T 2 i ;in2/3(§—x) T
sin2/3 (E—x) + cos2/3 (E—x)
_rm/2 cos?/3 x "
= 1= —haaaagdx (i)
On adding Eqgs.(i) and (ii), we get
- f"/z (sin?/3 x + cos?/3 x)
)y (sin?/3x + cos?/3 x)

(D)

dx

dx

/2 1 5
:21=f0 1dx :>1=§[x]§/

_ fn'/z Vcotx ()

~Jo  Jcotx+vtanx x .l

_ (T/2 Vtanx ..
= 1= Toaasdx (D)

putz = (5 - )]

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

/2 T T
20=| ldi===1=-
JO =2 4

()
Letl = [

-7 1+a*

m cos?x

dx,a>0 ..(i)
T cos?x ..
I=[ ——dx (i)
On adding Egs. (i)and (ii), we get
V3
21 =f cos? xdx
-
j” (cos2x + 1)
= | ———dx
- 2
1 [(sin 2x N )]”
A\
[T
> [==
2

(b)
Let] = fonx sin® dx ()

Also, I = fon(n —x)sindxdx  ..(ii)
On adding Egs. (i) and (ii), we get

T
lenf sin3 x dx
T "
=—J (3sinx —sin3x)dx
4Jo

3

s cos 3x1"  4m
=—[—3cosx+ ]
4 0

Hence, I = 2?”

)

Let!] = f_zz(px3 +gx+s)dx=0+0+
2

JZ,sdx

[ px3and gx are odd functions]

= 2s[x]3 = 4s

Hence, it is necessary to know the value of s

(d)
Let] = [efan ™ *gy 4 [ gtan™ x

d _
— fa(x etan 1")alx+c

-1
= xe™ "X 4 ¢

(b)

/2

_x
" (14x2)

/2

cosB 6 [ 1 (sin G)}
——————db = |sin”" | ——
o V4 —sin?0 2 /o

1 T
—an-1(Z) = _
i (5) = 5

(b)
Let

A=,Pj{}o{<1+%>(1+%)(1+%)...(1+%)}

logA = lim ~ nl (1 r
= = — —_
og nl_r)glon og +n)
r=1
1

= logA = flog(l +x) dx

0
= logA = [xlog(1 + x) — x + log(x + D]}

-

4
>A=-

e
(d)

k
Let I= [ (2x+1)dx
_ [2x? N *
2

=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
1—x
I = fcos 2 cot™ ! dx
1+x
0

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

0
I = f cos {2 cot™?! (tan E)} (—sin6)do
/2
0

=>]= f cos {2 cot™?! (cot (g - g))} (—sin6)do

/2
/2

:1—[ {2(” 9)} in 6 do
= CoSs 2 2 Sin

0
/2

:Iz—f sin 8 cos 0 d@

/2

1
=] = _Ef sin2 6 df = [c052t9]70T/2

0

_1(1 = 1
4 2

(b)
LetI = [(sinx — cos x)*(sinx + cos x)dx
Put sinx —cosx =t = (cosx + sinx)dx =
dt

Y N _ (sinx — cos x)°
..I—ft dt—§+C— :

(<)

Letl = |

1
Vx(4+/x)
Put4 ++Vx =t

dx

1
> ——dx =dt

2Vx

1
= —dx = 2dt
Vx

1
: I=2f?dt=210g|4+\/97|+c

(4)
Let! = [ ———dx = [[*—

3 in3
0 1+tan3x 0 ,sin°x

cos3x

w/2  cosdx .

= —dx ..>
fO cos3 x+sin3 x ( )

/2 cos3 (g - X)
= f dx
0 cos3 G — x) + sin3 (g - x)

/2 sin3 x

=>1I= fO sin3 x+cos3 x (H)
On adding Eqgs.(i) and (ii), we get
/3 sin3 x + cos3 x
21 = f
0

——d
sin3x + cos3 x x
/2

= 21=f 1dx
0

:>21=[x]’0”2=g ==

()

f dx _f dx
cosx ++/3sinx 2(1cosx+ﬁsinx)
2 2

=%Jsec(x—%)dx

2

1 1 X

=5 ogtan ( > +

()

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

(9

Since V3 + x3 is strictly increasing function on (1,
3)
“V3¥1</3+x3</3+@33)forallxe(1,3)
=2 <+/3+x3<+V30forallx € (1,3)

3 3 3
=>Zfdx<f\/3+x3dx<fmdx
1 1 1

3
=>4<f\/3+x3dx<2v30
1

3
== f\/3+x3dxe (4,2/30)
1
(c)
Since x3, x cos x and tan® x are odd functions
/2 /2
j x3dx =0, f xcosx dx

—1/2 —1/2
/2

3

=0, f tan®°x dx =0
—-1/2




/2 /2 2 6
1+ 2o
= f(x3+xcosx+tan5x+1)dx= fdx t* 1+t

2
-n/2 -1/2 =t——- 6tan"(t) + C
=7
— ciny — 2 (cin )1 _ ~1(qi
1@ = [ = sinx — 2(sinx) 6tan” " (sinx) + C

1 1 (d)
xsinmx]dx =2 | [xsinmx]dx ..(
Lil . : . Jo! . ] ® Let] = [ x3/2JT = xdx
(as [x sinx] is a even function) 0

Now,0 < x < 1 Put x = sin?0 = dx = 2sinBcos0d 0

>20<mx<T /2
= = o =f sin®0.4/1 — sin2 6 2 sin O cos 6dA
0

= 0<sinmx <1 ..(ii)
= 0<xsinmx <1 /2

= [xsinmx] = 0 = Zf sin* 0 cos? 0d6O
From Egs. (i) and (ii), we get 2.1.1 n]

22’3 [using Walli’s formula]

fl[x sinmx]dx = 0
0
(b)

2
1
Let] = fee_1 208ex

o Let] = folx |x—%| dx

L log, x * llog, x
f ‘dx+f dx 1/2 1 1
-1l X 1 x =—f x(x——)dx+f x(x——)dx
1 log, x *log, x 0 2 1/2 2
f (— 2 )dx+f ° dx 12 1 1 1
o1 x ;X = f (—x —x2> dx+f (x2 ——x) dx
0 1/2 2

2
. ) X2 x31/2 3 121
.-.I=j (—Z)dz+jzdz =[Z_?O +[?_ZL/2

2—%’ 221 ’ =(i_i)+(1 t_ 1 +i)

+|= 16 24 16

1 ZL 6—4y (32-24—4+6\ 12

=< 96 >+< 96 )_

Putlog,x =2z = idx =dz

1
[0~ 1]+5[4-0] ©

Since ¢(x) = sin{log(x + \/m)} is the
© composition of £ (x) = log(x + VxZ + 1) and
We have, f(x) = —cos® x — sin® x g(x) = sinx ie. $(x) = gof(x) and f(x) and
n/2 n/2 g(x) both are odd functions. Therefore, ¢(x) is an
ol = f flx)dx = f (— cos® x — sin? x) dx odd function
o o Hence, f_ngz d(x)dx =0
dx, where (b)
We have,
x3—-1 1 x 1

frt/Z 1—cos2x

>1=—[/1-t>)%dt~ |,

x3+x 0 x x2+1 x2+1
(x*-1 1 X
Putting sinx = t in the given integral, we get h fx3 + xdx =x~logx+ Elog(l +x7)
1—t2 + (1 —t2)? —tan"lx +C
= f t2 + t* ‘ (@)

J‘ (1-t>)(2-t? We have,

dt

2sinf —1

2 4
to+t 1+sin6 —sin? 6 —sin3
f a8




J (1 +sin8)(1 — sin? ) 40
- 2sinf —1

0 do
2sinf—1°2°

x+1
= J. dx,where x = sin 8
2x—1

x+1

—dx
V2x2 +x—1
_1 4x + 1

—dx
V2x2 +x—1

J‘ 1+ sinf

3
+ —

42
+2vV22x2 + x — 1|}+ C

1
=E\/Zsin29+sin0—1

3
+——[(4sinf + 1
VoL )

+224/25in20 +sing — 1| + ¢

1
= E\/sinB — cos 260

3
+ ——log|(4sinf + 1
™G g|( )
+ 2V2Vsin6 — cos 20| + C

80 (b)
1

f max({x}, {—x))dx
-1

-0.5
= f {—x}dx
-1
0 05

+ {x}dx + {—x}dx
-0.5
1

{x}dx

0.5

-0.5 0

= ] {—x}dx + {x — [x]}dx

-1 -05
0.5

+ . (—x — [-x]Ddx
0

1
+f (x — [x]Ddx
£21°05 xZO'S 0
=|-— +|=+x +
I M e
21
7]
0.5

0.25+1+( 0.25_|_05)_|_0
2 2 2 '

0.25
2

(d)

1
fx3+|x|+1

= | 5>—————dx
x%24+2x|+1

3
2

1

J’ +f [x| + 1 d
dx ————————dx
+2|x|+1 x%2+2|x|+1
-1

1
=>]/=0+2 Il + 1 d
= ————dx
(Ix] +1)2
0

x3
[ m is an odd function]

x+1
— — 1
=] = Zf TR dx = 2[log.(x + 1],

= 2log,2=2In2
(a)

2 —
Letl = [, szx_;z dx

Put2x —x?=t = (2—-2x)dx =dt

0dt
I=—| —=0

o t
)

Letl = [ —— (D
T(m—x)dx

=1= 1+ sinx - (D
0

T xdx

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

T mwdx
21=J _—
o 1+sinx

J”l—sinxd
= | ———dx
o 1—sin?x




Y
= 2] = nf (sec? x — sec x tan x)dx
0

= 2] = nftanx — sec x| = 2m

=>Il=n

(d)

Letl, = [, s

Ippqs =26 + Iy
/2

3 j sin?(n + 1)x — 2sin? nx + sin?(n — 1) x

sin? x

/2 sin?n x

dx. Then,

0
/2

sin? x

j sin(2n + 1)x sinx — sin(2n — 1) x sinx p
= X

0
/2
f sin(2n+ 1) —sin(2n — 1)x
= dx

sinx

0
/2
2sinx cos?2n x

- dx
sinx

1
= Zf cos2n xdx=;[sin2n x]7/?
0

1
=—[sinnt—0]=0
n

Sy + L1 =2l foralln > 1
= 1,1,,13, are in A.P.
So, option (c) is true
Clearly, I, = fon/z 1.dx =m/2

/2 sin? 2x

and, I, = [ 4[:/Zcoszxdx=4><

0 sin? x =
n/4d=m
~hLh—-L=n—-n/2=mn/2
Thus, 14, 15, I3, Are in AP with first term 7 /2
and common difference 7 /2
sy, =n/24+(nn—-n/2 —nmn/2
So, option (a) is true
Now, sin(/;5) = sin(157/2) =1
Hence, option (d) is not true
(a)
We have,
fx)=ae*+be*+cx, f(0)=-1,f (log2)
=31
log4

f {f(x) —cx}dx =32—9
0

Now, f(0) = -1
sa+b=-1 ..(i)
and, f'(x) = 2ae?* + be* + ¢

dx

= f'(log2) = 2a e?!°82 + p ¢l°82 4 ¢
=8a+2b+c

~ f'(log2) =31

>8a+2b+c=31 ..(i0)

Now,
log4
39

f {f(x) —cx}dx ==
0

log4

39
= f (ae?* + be*)dx = -
0

a ,. b o log 4 39

= [Ee +be ]0 —7

S (Seztont 4 pelost) - (24 ) =
2 2 2
16) + b(4) — L p =2

= = ———bh=—
2 2 2
15 39

> — 3b=—
7 et 2

= 15a + 6b = 39

= 5a+2b =13 ...(iii)
Solving (i), (ii) and (iii), we get
a=5b=-6,c=-7

()

) dx
Let! = fo (x2+4)(x2+9)

1/ 1 @ 1
=§<fo (x2+4)dx_fo (x2+9)dx>
. x” . x°
=§“zta“ z]o ‘[?an §H
1M1« 1n

=zlzz-0-G30)
1lm = T
5G9 =%
()
We have,
1
Im'n=fxm (logx)™dx
0

Ml 1
= Ipn = [(logx)"m n 1]0
1

1
- 1 n-l—,
fn(ogx) .

0

m+1

d
m+1
1

n
= Lpn =0— —1 x™ (logx)" dx
0
n

m 1t




1
fe“ogx (x*+ 1) tdx 3" 1+2tan™'(1) -0

x3 4 1l . 2+27l' 3r—4
f1+x4 X 4og(x +1)+c

3 4 6
(d) ()
Putx = tan 8 = dx = sec?0d0 We have,
@ x dx I= fon/zlogtanxdx (D)
1+x)(1+x2) == fon/z log tan (g - x) dx = f;/zlogcotxdx
_ (™?  tan®sec”0do . (i)
B fo (1 +tanB)(1 + tan?0) Adding (i) and (ii), we get
™/2 tan® 21=0=>1=0
—df
j;) 1+tan® (<)

/2 ino d g(x)
o [ —— | e = hlgelg' @ — hiF G @)
o €0sB+sin® Y
n/2  sin® , (9
Let/ = f cosB+sin 8 do ..(1) Differentiate both sides n times with respect to a
n/2 sin (2 0) (b)
=>1= j - — = do We have,
0 cos(5—9)+sm(5—6)

_ fn'/z cos 6

[ = ‘ |x + 2|
do ..(i0) x+2

0 sinB+4cos6 1
On adding Egs. (i) and (ii), we get
s

/2 2
2] = 1d6 = [0]%/° = =
fo do = [6]5"" = - J

1
3 x+2dx[':x+220for—1SxS1
- x+2 |x+2|=x+2

1

i3
=>1=Z =>I=fl-dx=2

o)

x dx T -1

=— b
I+x)(1+x2) 4 (b) 1
Putl+logx =t = ;dxzdt

(o)
-1
f(x) = tanx — tan3 x + tan® x—... fd—x ft 2ge =t 4,
f( )_ tanx _ tanx _ sin2x x(1 + logx)? 1
x) = 1+tan2x  sec2x 2 _ -1 te
an(x)dx B j”“ sin 2x dx (1 +logx)
i . 2 ®)
_[ cost]”/4
4 1o

T

/2 T
f xsinx dx = [x(— cosx)]3
0

Let I = flx—ﬂ dx

1

4

d

() —le(—cosx)dx
0 x2+1 0

Lyt +1-1+1 =0+ [sinx]g* = 1

2yl (@)

1lx -1 Letsinx =3 = d (sinx) = dz

dz
x?+1 x2+1l dx j =sin"lz+c¢
V1-—32
=sin"I(sinx)+c=x+¢
101 (b)

+1
l Jl sintx dx = (sin"1 x)x —

m

Page |88




-1 tdt
= X Sln X—T

—2x dx = 2t dt)
xsinTlx ++4/1—x2+c
(a)
Letl, = [

0 sinx

(putl—x2=t=

msin2mx

dx. Then,

sin2m x —sin2(m — 1)x
dx

sinx

>0, — L, 1= f 2cos(2m — 1) xdx
0

>y — Iy = [sinm—-1]F =0

2m—1
= I, — L, foralmeN

el e = Ly =-=1
But, I; = f:sé?nzxx dx =2 fon cosxdx =0

~I,=0forallmeN

(@)
3

sinx > sin® x
/2 /2

= f sinxdx>f sin3 x dx
0 0

= 11>12

104 (c)

f:f(x)dx = f:(x +2)dx + fldx

2
+.[1 (2 —x)dx

Y y=x+2

7
(-2, 0)
x=-1

—li24i=3
=3 =

105 (b)

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

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

4+ 43 3x2) 81 27 171

Z | =—Z4o94 "=
+ 4'+ +2 7

106 (b)

1

20/7 3—2
f e dyx = f e dy
-1/7 -1/7

1 1
= 3[ eStdy = 3f eS*dx ({x}=xas0<x
0 0

<1)
5[], =35

5 |, 5
(b)

/2
f cosec?x dx = [— cotx]g;‘zl
/4
( to+ tn) 1
=|(—cotz+cot—) =
2 4
(a)
x3 x?
Letf(x) = Cz?‘l‘ C17+ Cox
Clearly, f(x), being a polynomial, is continuous on
[0, 1] and differentiable on (0, 1)
Also, £(0) = 0 and f(1) = % + % +Cpo=0
[Given]
= f(0) = f(1)
Hence, f(x) satisfies conditions of Rolle’s
theorem. Consequently there exists a € (0,1)
such that
ff@=0
2C2a2+61a+60 =0
= Cya’ + Cia + Cy = 0 = aisaroot of C,x? +
Clx + CO = 0
(b)

Let] = [ —=

2x(1+x)

1

dt
I = =tan lt+c=tan Vx+c
f1+t2 Vx
(c)

_ (m/3 dx
Let/ = fﬂ/ﬁ 1++/cotx

_ (m/3 Vsinx .
= I= th/6 Jsinx+ycosx X (D)

. (T
sin (— - x)
3 2

== dx
%\/sin(g—x)+\[cos(§—x)
b b
[ f f(x)dx = f fla+b- x)dx]
=

n/3  +Jcosx ..
fﬂ'/6 VJcosx+vsinx dx .(iD)
On adding Egs.(i) and (ii), we get

/3
21 = j
/6

dx =dt

I =




=g fG)dx

Putx == = dxz—izdt
t t

sin © 1 1
e I ::—-JN f'(—).—— dt
cosecB t
.]-cosece 1 f(l)d
= —fl=)dx
sin© x? x

cosec O
='1=—f fx)dx = 1=0
S

in®

sin* x cos® x dx
-1/2

This is an even function.

/2
ol = 2] sin* x cos® x dx
0

Applying Gamma function

M1 et 5 57
o = 2 2 _ 2 2
- 216

216
5 3

31 31

T 28 256

‘1{ﬁ} dx

[tan™lx —tan™1(1 — x)] dx

1
tan~lx dx — f tan”1(1 — x) dx
0

1 1
== ]tan‘lxdx—jtan‘l(l —(1-x))dx
0 0

T
=>1=2|tantxdx = E—logZ
0
116 (d)
Putx = —t
=dx = —dt
100

f(x)dx

—100

—100
= —f f(=t)dt
100
100

f(=t)dt
-100
100

= f(—x)dx

—-100
117 (a)

cosx —1
f_—e" dx
sinx +1

cos x 1
=f—_e"dx—f—_exdx
1+ sinx 1+ sinx

_ (cosx)e” —(1 + sinx) sinx — cos? x

~ 1+sinx (1 + sinx)?

X

—f_—dx+c
sinx +1
B e*cosx

= + e
1+ sinx f1+sinx

X

Y —
1+ sinx

eXdx

X

e*cosx

" 1+sinx
118 (b)
LHS = [(logx)? dx

1
= x (logx)? —fx.Zlogx; dx

1
= x (logx)? — Z[xlogx—fx.;dx] +c

= x (logx)? — 2[xlog x — x]

=x (logx)? — 2x[logx — 1] + ¢

But RHS is given by

x[f()]* + Ax[f(x) = 1] + ¢

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

We have,




/3

f f(tan 6 + cot ) (sec?
/6

L—-1,=

— cosec?8)do
/3

= f f(tan 6 + cotf)d(tan 6 + cotH)
/6
43

J. f(t) dt,where t = tan 6 + cot6
43

cosx — cos3 x dx

f vcosx |sinx | dx

-1t/2
/2

=1 = Zf vecosx |sinx | dx

1'[/2

=] = Zf veosxsinx dx = —Zf\/—dt where t

=cosx
I (O 1) 4
=>]=——(0- P
3
(b)
We have,
1+ x? 1+ 1/x?
I=f ad dx=fwdx
1+ x* x% 4+ (1/x?)
1+ (1/x?)
—dx

121

1
=[] =—tan"? (

V2 Va2x

122 (a)
We have,
g(x) = f’(x),f(—l) =2and f(2) =4

f (x)dx—ff(x)dx—f<2) F-1)
- —4- 2=2

124 (b)
We have,

1

T

x*Va? + x2

1
e

2
x> — +1 +1
2af,

+1

dt, wheret = =

==

=1= 2a4f\/F
t+1)—-1

Ldt
Vt+1

(Ve¥i-

D=
2a*

=>1=-

1
—_— dt
2a* Vt+ 2>
1 (2
il 3/2 _ 1/2
2a4{3(t+-1) 20t + 1) }4—0
Va? +x2  (a? 4 x?2)3/2
=I=— - +C
a* x 3x3
(b)
Let] = fon/210g|tanx| dx ..(0)

> = fon/zlog |tan G - x)| ..(ii)
On adding Egs. (i) and (ii), we get

=>[=-—

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

/2
=f logldx =0
0

=>1=0
126 (d)
We have,
[sin(=x)]*! = (—sinx)?

=~ sin'! x is an odd function x

= —sintlx

Hence, f_ll sinflx dx =0
127 (b)

1

f cos*x dx = 7 (2 cos?x)? dx

1
= Zj(l + cos 2x)% dx

1
= Zf(l + 2 cos 2x + cos? 2x)dx

1
= 5-{{2 + 4 cos 2x + (1 + cos4x)}dx

1 1
=§{3x+251n2x+zsin4x}+D
—3 +1 in2x + L 4x + D
—8x 4sm X 32sm X

On comparing, we get

3 B_1
8 4




128 (c)
1—sinx
jex( )dx
1—cosx
1—2sinZcosZ
=fex 2—2 )dx
2sin2=
2
1 X X
X 2 — x —
fe (cosec 2)dx fe cot2 dx

1[ x tx2+fx tde]
2 eCOZ. eCOZ. X

I
ecotzdx+c

e

=—e cot§+ c

(a)

Since, f x|f' (x)dx —f f'(x)dx
3

+L 2f (x)dx+...+f [alf'(x)dx

al
= [f1F + 2[f O +... +[al[f ()]fy;
=f2)—f(D)+2f3) —2f(2)+..
+lalf (@) — [alf ([a])

= [a]f(a) = {f (D) + f(2)+... +f([a])}

(a)
We have,

f xf(x)dx = kf f@)dx ..(0)

=>f(a+b—x)(a+b—x)—kff(x)dx
:f(a+b—x)f(x)dx

=kff(x)dx[‘-‘f(a+b—x)
—f(X)]
= (a+b)ff(x)dx—fxf(x)dx—kff(x)dx

a

:(a+b)ff(x)dx—kff(x)dx

b
=k f f(x)dx  [Using (i)]

b b
ﬁ(a+b)ff(x)dx=Zkff(x)dx:;»k:aT-i_b

131 (d)
Let] = [|x|- 1dx

x
= |x|x—]|x—|x dx = x|x| —J|x|dx
= 21 = x|x|
x|x|
>l=—-+c

2
(b)
Let

1
f sin™
-1

1
2fsm x? + ]dx

0

1/V2
1
=2 f sin™! [xz + E] dx
0

1
1
+ f sin™! [xz + E] dx
1/V2

sin"10dx +

1
j cos™(—1)dx + jcos‘lodx
1/V2




1 1
1 1
J sin™?! [xz + E] dx + J cos™ 1 [xz - E] dx
1 21

=11+12=T[<1—\/—1§)+T[<\/—1§+ 1>=27T
133 (d)

We have,

2

x
————dx -2
x3Vx2 -1

=] =

1
———dx
x3vVx2 -1

=Y

1
= | ———adx
J-x\/xz -1

1
-2 j o3 0tand secOtan 6 df, (where x

= secH)

=] =seclx— j(l + cos 26)do

sin 260
:I:sec_lx—(9+ > )+C

1 1 x2 -1
=>[=secT x—sec " x— —+C
X
x? -1
= +C
134 (c)
Using L’ Hospital’s rule, we have
2
fox sinvtdt  2xsinx 2 sinx 2

lim = lim =—-lim— ==
X0 x3 x-0 3x2 3x-0 X 3

135 ()
2
Let] = [e* 22 dx

x+1)2
—fx(x_l)d +2f AN
)¢ a+D™ x+ 1z
ex
= x —_
fe dx 2f(x+1)dx

2 [_ (xe-:l)

_f_(xin dx]

c=ex<x_1>+c
x+1

136 (d)
We have,

1
I = fxlog(l +—)dx
X

=>I:Jxlog(x+1)dx—Jxlogx dx

:>I—x21 +1 IJ ad

xZ

- | —d
+22x

1= logx + 1 1f( 1+1+1)d
—Zog(x ) > x o X

le +1 5
TOgX Zx

1= logie + 1 o logx — 2%
—Zog(x )ZngZZx

11 +1 +1 Z+C
Sloglx + 1) +2x

x? x? 1
=1 :7log(x+ 1) —710gx—510g(x+ 1)

it
ZJX

2
Hence, f(x) = %—%,g(x) = —%logx and A =2

2
(c)
Letlzfolf(x)dxzo,andf(x) >0=f(x)=0
(b)
Given, f(ﬁ)=x+2
Let X2 = x
3x+4
R 3x —4+3x+4 X+1
3x—4—(3x+4) X-1
6x X+1
5> —=—
-8 X-1
44X+
S 3(X-1)
4(X+1) 10 — 2X
P ) =S 2=
3(X—-1) 3(1 - X)

ngderhixdx]

2
=§[x—4log(1—x)] +c
2

8
—§x—§log(1—x) +c

(d)
e*1+nx X
Let] = f(l—x")—l—mdx
V1 —x2n N nx™1 }d
X
1-x™ (1 —x")V1-—x2n
Ve

(1-xm)

N 2n—1
oy S T
f1x) = 1 —x)?

(1 —x*)(nx™ 1) —n(1 — x™)x?""1

(1—xm)2VI—x2"

=X

n-1_,2n

Let f(x) =

= f'() =
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(=M™ +x™) — x"}
= N

An anti-derivative of f(x)
= F(x)

= [[log(logx) + (logx)~2]dx + ¢

= xlog(logx) — fxlogx

(integrating by parts the first integral)
= xlog(logx) — [x(logx) ™1

+ f(logx)‘2 dx] + f(logx)‘2 dx

+c
[again integrating by parts (log x) 1]
= xlog(logx) — x(logx)"1 + ¢
On putting x = ¢, we have,e =0 —e +cso,c =
2e
Thus, F(x) = x[log(logx) — (logx) 1] + 2e
(b)

We have,
b

xn
fx”+(16—x)"dx=6

a
b—a
:T=6anda+b=16=>a=2,b=14

(d)
LetI = [ tan

x
dx + f(logx)_2 dx +c¢

,x1

['11
1 1

=tan " x.x — 1+x2'xdx

=xtan"lx -1 ..(0)

Where I; = f1+x dx

x2

dx

Put1+x2=t:>xdx=%dt

v ——1j1dt——11() t
T2t 2 8
——11 1+ x?

~ From eq. (i), we get

I=xtan‘1x—%log|1 +x%| +c

143 (a)

s
jx51 (tan"1x + cot 1 x)dx = fol —dx

2

Tx52 s
= c
104
%52

=<5 (tan"'x + cot™1x) + ¢

144 (a)
We have,

2 1
f |x—1|dx=f —(x —1)dx
0 0

+ Jz(x — 1Ddx
1

3—x?
(1-x)2"

=>I=e"(1+x>+c
1—x

But] = e*f(x)+c [given]
. _14x
) =1

146 (d)

fol tan™ (xz —lx n 1) dx
fltan‘1 (_x —@-1 )
0 1+x(x—1)

1 1
f tan~lx dx —f tan~1(x — 1)dx
0

0

Letl = |

1 1
= f tan™!x dx + f tan (1 — 1+ x)dx
0 0

1 1
=f tan‘lxdx+f tan~ ! x dx
0 0

1
= Zf tan~ ! x dx
0

_ 1
=2|xtan™?! —f d]
_x an X 1+x2 xO

- 1 1
=2|xtan"1x — Elog(l + xz)]

A 0

[ 1 1
=2 {1 tan11 — Elog(Z)} - {0 — Elog 1}]
o1

T Cloe2 o]—“ log 2
2 2% —p 708




f(x)
ff(x) Ztl dt = lim & — a (using L’

x—>1 x—1

Hospital’s rule)

2 (x) f'

=2f(1)-f' (1), where f(1) = 4

=8f'(1)

(b)

We know, [e*[f(x) + f'(x)]dx = e*f(x) + ¢
~ If f(x) =logsinx

1
= f'(x)= Sng C0SX = cotx
fex (logsinx + cotx)dx = e*logsinx + ¢

(a)
Let f(x) = (1 — x2) sinx cos? x. Then,
f(=x) = {1 = (x)?}sin(—x) cos?(—x)
= f(—x) = —(1 — x?) sinx cos? x

= f(—=x) =—-f(x)

Hence, f_nn(l —x?)sinxcos?xdx =0
(o)

Letl = |

xdx
(x2-a?)(x2-b?)

Putx? =t = xdx =%dt

_Ef(t—azxt—bZ)

1 dt dt
- Ef {(a2 —b2)(t—a?) (a®—-b2)(t— bz)}
1 t—a?
= 2@ =7 8| = | T
2 2
=] = 2(a21—b2) log iZ:ZZ +c
(b)

Since cos? x is a periodic function with period 7
Therefore, so is f(cos? x). Hence,

f f(cos? x)dx = njf(cos2 X)dx =>k=n
0

0
(9
Let I = [(1— cos?x)cos®x.sinx dx
Putcosx =t

= —sinx dx = dt

_j(l —t) t%dt = J(t‘* —t?)dt

f:/z sinx dx = sin2a,a € (0, 2m)

154

158

= —[cosx]y/, = sin2a

= —cosa = sin2«a

. T .
= sin (a —5) = sin 2a

m 3m 71
Hence, a=5,— "

2
(b)
m/4 tan? x
Le tf /4 1+ax

)

Using f_af(x) dx = [J{f () + f(—x)} dx, we

have
/4

I_f tan2x+ tan? x p
N 1+a* 14+a* x
0

/4 /4

:>sz tanzxdxzf (sec?x — 1) dx

0

(d)
We have,

I_f 14+nx™1—x2n
(1-x"V1 —xzn

J‘ L A=) +nx" 1
=>]=|e*
(1-x"V1 —xzn

1+x"
=>I=fex +nx™1x

1—x"

1—xn

X

14+ xn dx

_ /4 _
= [tanx — x],

4 —1
4

1

f— 1+x”+C x 1—x2”+C
= = =

¢ 1—x" ¢ 1—xm

(o)

(&), e dx = [e¥]} =
@) 27 dr=[2] =

og2

(©)f, Vadx = [

x/2

3/21,

D)} xdx=[2] =
(b)

We have,
f(a—4x)dx26—5a

= [ax — 2x?]¢ > 6 — 5a
=>—-a’—a+2>6-5a
= —-a’+4a—-4>0

e—1

10g2

(2-2°) =

1
log2




>a’-4a+4<0=>@—-2)><0=>a=2
159 (d)

2 2
f (Bx)dx = f (3x — [3x]Ddx
0 0

2 2
=3-J-xdx—f [3x]dx
0 0

=3[, S“f

x]dx (by property)

1
=650+ 1+2+....45)

=6 ! 15=1
= 3 =

160 (b)
We have,
/4 /4
I, = f tan"xdx = I,,_, = f tan™ 2 x dx
0 0

/4
al+ 1, = j (tan™ x + tan™ 2 x) dx

1

=1+ I, ftan” 2 x d(tanx)
0

=>L+1, 5

n—1

tan™~ ] 1
n- 0

161 (a)
Let, [ = [[e®lo8* 4 gxloga]qy

— j[elogexa +e]ogeax]dx

xa+1 ax

= [[x% + a¥]dx = +—+c

a+1 loga
162 (c)

We have,
19
| J sinx d
1+ x8 x
10
19 19

1<J sin x p |sinx|d
>]< x= | ——=dx
1+ x8 1+ x8
10 10
19

1
=>]/< d
_J1+x8 x
10

19
1 1 _ _
>]< f—g x==(10"77-19"7") <
X 7
10

1077
7

<1077
163 (b)
We have,

7<104+3cosx <13
1 1 1 2n

< S-=-—
137 10+3cosx 7 13

21

1
< — dx <
_f10+3cosx x=
0

164 (c)
Let] = fn/z log (w) dx. Then,

443 cosx
/2
| fl <4+3cosx>d
= = -
8 4 + 3sinx x
0

/2

=] = fl <4+3sinx>d >]=—-1=2]
B C\2+3cosx/ B

=0=>1=0

(9
We have,
xtan~ x

\/1+x2
; ft 2x
=>1= an"'x
2 V1 + x?

1
=] =E[tan‘1x 241+ x2

1
—f 52 1+x2dx]
1+x
21+ x2tan"1x — f
[ \/1+x2
=>1=+1+x%tan! x—log(x+ 1+x)+C

Hence, f(x) =tan"'xand A =1
166 (a)

We have,
4

I = fx[x]dx

-2

I =

dx

-1

0 1
=>]= f —2xdx + f—xdx+jO.xdx
=2 -1 0
2 3 4
+fxdx+]2xdx+j3xdx
1 2 3

1=—(1—4)+(0+%)+0+(2—%)

+(9—4)+;(16—9)




1 3 21 6+1+3+10+21
S1=3+-+-+5+—=

2 2 2 2
41

T2

(d)
/4
f (cosx — sinx)dx
0

5mt/4
+ f (sinx — cos x)dx
/4

/4
+f (cosx — sinx)dx
2

/4

= [[sinx + cos x], om/4

— [sinx + cosx]; }

+ [sinx + cos x]%ﬂ

= [sinE + cosE — (sin 0 + cos 0)]
g 4

— |sin—
4

4 5t ( 7r+ n)]
cos— sin + cos

- n 7T .
+ [smz + COSZ — (sin 2w + cos 27r)]

[Sn

1 1 1 1 /1 1
=[ﬁ+ﬁ‘1H Z vz (ﬁ+ﬁ)]
=[V2-1] - [-V2-V2] + [v2 -1]
=[V2-1+2V2+V2-1]=4v2 -2
(b)

We have,

e *f(x)=2+ J‘x\/ t*+1 dt,xe(—1,1)
0

On differentiating w.r.t x, we get

e (f'(x) - f(x)) = VAT +1

> ') =fx)+Jx*r+1e*

 f~1is the inverse of f
o)) =x
= (f(x))f’(x) =1

> (W) = 7

/ 1
= (f(x)) - Fx) +Vx* +1ex
Asx =0, f(x) =2
and f71(2) = 2+1 g
(b)

Letlzf\/f((i)d

Put f(x) =t = f'(x)dx = dt

Tdt—Z\/_+C—2\/f(x)+c

ax—1\2 3a ax-13  11*
(a—l) dx = (a—1)2 [( 3 = x Z]O
_ 1 3
= m [(a - 1) + 1]
=(a-1+(a-1)"2
171 (b)
Let] = [ 1008 *qdx
Again, let I, = [ 10!98e% dx
log, 10
——dx

= I, = x.10'08* —Jx.101°gex' ”

= I, = x.108ex — J 10'°8e* ]og, 10dx

= (1 +log, 10)I; = x.10'°8*
x.10!08e*
1+ log, 10
x.10%8ex 1°
~ |1+ 1og, 10]1
7 10,—1 7 10e—1
~ 11 +1log, 10/ "~ log, 10e
172 (d)

Letl = VZ[ 2

Putx—zzt:>dx—dt
sin(g+t) dt
o Izﬁf—
sint
sm cost+cos sint
vz [
1 cost

_\/_f \/_smt
=f(cott+1)dt

:>11:

dt

sint

L a

= log|sint|+t+
= x + log sin(x—%)|+c,(‘: cl—%zc)

173 (b)
We have,

1 x3
:fx(x“—l)dx:fx“(x“—l)dx
:1=%f%d(x4)
x*(x*—1)
=3 (i) aen




174 (a)

mT+Xx

cos* t dt

g(x+ﬂ)=f

0
T T+Xx

=j cos4tdt+.[ cos* t dt
0 b

11=12

where, I; = g(m)and I, = f:” cos*t dt

X
=1, = f cos*(y + m)dy
0

X
= j cos*y dy = g(x)
0

= g(m+x) = glx) +g(m)

(b)

Let! = [/% f(sin2x)dx. Then, .(i)

1= fon/zf(sin 2x) cosx dx, [+ foaf(x) dx =
foaf(a —x)dx] ..(ii)

/2
=21 = f f(sin 2x)(sinx + cos x)dx
/2
=2l = \/ff f(sin 2x) cos (x —%) dx
0

/4
=2l =42 j

—-1/4

+ Zt)} cost dt, where x

/4

=2l =2 j f(cos2t)costdt
-m/4
= 21
/4

= \/EJ f(cos2t) costdt [ + Integrand ]
0

is an even function
/4

=] =\/§f f(cos 2x) cos x dx
0

(@)

Given, f(x) = ffvz —t2dt
= f'(x) =2 —x?
Now, x2 — f'(x) = 0
>x2—2-x2=0
>x*+x*-2=0

= x?2+2)(x*-1)=0
2x>-1=0 =2x=+1

(a)

__ (m/2  Vsinxdx .
Let! = )" Vemszevams O
_m/2 Vcosx ..
I = fO mdx ...(11)

s
[put X = E - x]
On adding Egs. (i) and (ii), we get
/2 T
21 = dx = [ =-
0 g 4

(a)

f3x+1d 33 ” J‘3 dx
0o X249 2 +9 +9
[ log(x? +9)+ tan™ ( )]

=3 [(log 32+9)
—log(0+9)

1 3
+ 3 [tan‘1 (§> —tan~! 0]

= E(log 18 —log9) +1(g)

= —10g2 +— log(Z\/_) +

(@)

¢(x) = cosx —f (x —t)Pp(t)dt
0

=Ccosx — xfxq) (Hdt + fxt o(t)dt
0 0

= ¢'(x) = —sinx — fxq)(t)dt —xd(x) + xdp(x)
0

= ¢""(x) = —cosx — dp(x)

= ¢px)+d"(x) = —cosx

()

Putting A x = t, A dx = dt, we get

o)

f —Ax XN 1dx_ 1 f
0 0
Oj

et 1dt

e Xx" ldx = —

)

_ 49 tan~1(x5%)
Let I = [x Reve=oralied

Put x°° =t = 50x*°dx = dt

1 ftan_ltdt
50 ) 1+¢2

Again, put tan




(tan™1x
~ 100
But I = k(tan"1x°%)% + ¢ [given]
_ 1
~ 100
(b)
We have,

i

sin? x
I = J. dx
1+a
sin? x
1+ax

Using : ff(x)dx = f{f(x) + f(— x)}dx}

+c

sm2
(- x)}dx
14+a

sin? x dx

/2
:Isz sin? x dx
0

2a a
f flx)dx = fo(x)dx,iff(Za —x) =f(x)
0 0

s s
=>[=2X 1-37
(o)

Let! = [ 2057
Putx =tan® = dx = sec?0 do
tan 0 tan~!(tan )
I = sec?0 do

(1 + tan2 9)3/2

_ (6tanBsec’O
I'= ,[ sec30

1
dx

d9=f95in9 do

:I=G(—cose)+Jcose do

= —0cos0O +sinb +c

1 X
= | = —tan 'x. + +c
V1i+x2 V14x?

(x —tan™1x)

V1 + x2

= [ =

184 (¢)
Let f(x) = ax? + bx + c. Then,
f(o)=C,f(1)=a+b+candf(%)=%+§+c

6Jf(x) dx — {f(O) + 4f (%)}
0

1
] —{c+a+2b+4c}
0

=2a+3b+6¢c—(a+2b+5c)=a+b+c
=f()
~k=1
185 (b)
We have,
a

I'=]f(x) gtdx
|

:>I=ff(a—x) gla—x)dx
=1 ’

v fla=x) = f(x),

= Off(x) {2 —g()}dx gla—x)=2-g(x)

=>I=2ff(x)dx—ff(x)g(x)dx
0 0

=>1=2] f(x)dx—1
/

20=2 | f)dx=>1= | f(x)dx
| |

187 (d)
Letl = f:/g cos® 40 do

/8
=f cos? 40 - cos46 do
0
™/8 /1 + cos 80
= f (—) cos 406 dob
0 2

1 /8 1 /8
=—f cos 40 d9+—f cos 80 cos 40 do
2, 2 )

1 sin 407™/8
-
2 0

I—1+I
=gth

Where, I, = %f:/s cos 86 cos 46 do

1 /8
= j 2 cos 80 cos 40 do
0

4
[ ~7T/8 /8
f cos 120 do + f cos 40 dG]
0

0

'sin120  sin 49]”/8
0

12+4-

FN SN N

1

21 + 4] "1 12]

I = 7 ..(iii)

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




1
== ﬁj(l + nx™)~Y"d(1 + nx™)

1
188 (d) 1@+t

J'[x]+1f(t)dt - ] == 2 (_% N 1)
[

x]

+k

-2+1 0 1 1_1
f—Z fCo)dx = —Z,f_lf(x)dx = = m(l +nx") n4+k
~1,... [, f()dx =3 ()

2 sin26
LetI = fO a—bcos6

4
ff(x)dx=—2—1+1+2+3:3 d6. Then,
-2

2
sin2(2mr — 0
R I:f b : 2 )9 a6,
CaselIfx > 0,then |x| = x ) a= cos(2m — 6)

21
J-lxlloglxldx = fxlogx dx e _J‘ —sin 26

dd=>1=—-1=>21=0=1
a—bcos@

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 f)dx |
—-a -a 0
¢ (=) = —f ()]
0 1
Casell If x < 0, then |x| = —x = f f(x)dx+f f)dx=0
-1 0
flxlloglxldx = —fxlog(—x)dx = f_olf(x)dx =-5 [+ folf(x)dx = 5]
0
2 52 = f f®)dt = -5
= —{log(—x) '———}+c -1
2 4 (a)
5 5 Let] = foaf(x)g(x)dx

x x
=——log|x|+—=—+¢

a
2 2 =f fla—x)g(a—x)dx
0
On combining both cases, we get

5= f FOOI2 - g()]dx
0
[ F) = fa—x),9(0) + gla—x) = 2]

190 (a) =f Zf(x)dx—f f(x)g(x)dx
We have, 0 0

1 1
[ 1% Hoglxlax = S xixltogla] - gxlx + ¢

fof ) = £(F() = i3 {; gg}n]l/n > 1= fo 2f (X)dx — I
X

a
T+ 22/ = 1= fo f(x)dx
Similarly, 194 (a)

x
fofof (x) = A+ 3/ (fofofo ...-of )(x) Let £(x) = log (Z—j)

_ X a—x
T (14 nxm)i/n = f(—x) = log (a—-l-x)

n — times
n-1

X
1= 272900 = [
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= f(x) is an odd function.
10

f)dx =0

-10
(c)
Let] = f:|sin39| de

Since, sin 0 is positive in interval (0, )

Vs Vs
I:f sin39d6:f sin © - sin 6 d@
0 0
T
=f sinB(1 — cos?0) do
OT[ i
=f sin9d9+f (—sin®) cos? 0 do
0 0

(= cos 6] [cos3 6]
=1= ot
0

3

31— cos30]

1 2 4
=-[-1-1+3[-1-1=2-3=3

3 3
(b)
Letl = [

1
= —[cosm — cos0] + 3 [cos

m/6 sinx

0 cos3x

Putcosx =t = —sinxdx = dt

\/5/21 1 V3/2 1
-
fl ts 12t?

. 6

()
2+x fz 24x_ .

2
Let ] ::Jb E:;(ix = 0 Tzf;%

22 2 x
= —dx+f —dx
-];)\/4—362 0o V4 — x2

Put x = 2sin 6 in the first integral and 4 —

x? = t in the second integral

I—an/22C059d9+f0 dt
)y 2cos® ), 2Vt

/2 1 4
=2f d9+—f t=1/2 dt
0 2 0

1 [¢1/2 4
_ /2 |~
)
=m+2

(@)
Given, [ f(x)dx = f(x) + ¢

= () = £1(0)
» [r@ndx= | f@- 1 eodx

1
- E(f(x))2 e
199 (b)

x—1 x-1
Let] ::f ;:IdXW:.fV§§ET dx

x 1
= =
=Jx2—1—sin"lx+c
(b)

LetI = [ sinx d(cosx)
Putcosx =t = d(cosx) = dt

.-.I:f 1 —t2dt

S g () +
—-2 2SlIl c

cosx 1
= -smx+ism (cosx) +c¢

= %sian +%sin_1 [sin (g—x)] +c

=~ sinzx -+
—-4SH1 X ) c

(b)
/2
Let] = f_n/z cos x dx

Since, cos(—x) = cos x
/2

-'-I=2f cos x dx = 2[sinx]/* = 2
0

(@)
Given, f(x) = f(a + x)and foaf(x)dx =k

Lnaf(x)dx = nfoaf(x) =nk

[+ f(x) is periodic function]
(©
Letl = [

0 5+3cosx
Then,

I = f0n5_3iosxdx i) [ f) f ) dx =

foaf(a — x)dx]
Adding (i) and (ii), we get

1
2=10 | ———d
f25—9coszx X
0

/2

=>I=5><2f

T 1

(D)

1

—d

25 —9cos?x X
0

/2

; 10f sec®x
= = —
25+ 16tan? x x
0
=10 1 . _1<4tanx)]”/2 s
= = X — = —
202" 5 M, "2

204 (d)

We have,
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X

x 72 x+x1 1 x+x"1
Ilzjezxe‘zzdzand12=fe_7dz ][xe (1_x_2>+e ]dx
0 xx+xl

= — | e dx + f et dx
Putting z = xTH and dt = 2 dzin I;, we get e f

0

-1
=xe*t* " 4 ¢

T e () gt ©
v cos?(m+ x) = cos?x

erx x50 gy = I, = 37Tf(cosz x)dx =3 fnf(cos2 x)dx
= 31, i i

(<)

Let] = f:/z(xm ++eotx)dx  ..(i)

Then, I = fon/z (E - x) (Vcotx + vtanx) dx

2
/2

T
=1 :E_f (\/cotx+\/tanx) dx —1

/2
cosx + sinx

0
1 Vs
=>11=1e%x2x2fe_it2dt [ et isan] :>21:§f \/_—dx
2 even function o (sinx — cosx)

0
/2

T f cosx + sinx d
— X
\/ZO J1 — (sinx — cos x)2

T . /2
(b) = 2] = —sin[(sinx — cos x)];

T . T n H — ﬁ
J;) f(x) sinx dx +f0 f (X) sinxdx =5 = 2] = l{sin_l(l) — sin_l(—l)}
= [f(x)(—cosx)]] vz 2

s s
52l=—xn]=—

+f f'(x) cosx dx NA 212

0

T (o)

+f0 f"(x)sinx dx =5 Let] = f” x dx (D)

0 a2 cos?x+b?sinZx

= [~f () cosx]g + [ () sinlf L f" (T — %)

T 2 cos2 2 gin2
_f £7(x) sinx dx o a?cos?x + b?sin
0

X
1.2 12 1.2
=1, =ed je4tdt:e4x12 =2 =
0

—dx .. (ii)

i On adding Egs. (i) and (ii) , we get
" . — n/2 dx
+jof(x)smxdx 5 ZIZZ”f
0

= f(m)+f(0)=5=f(0)=5-f(r) =3 a? cos? x + b? sin? x

/2 sec? x
(C) ﬁZIZZTL'f SR N T X
f x+2 1[ 4x+6+2 o a®+ b tan‘x

=— | z5—— dx
2x2+6x+5 Now,puttanx =t = dx = dz
sece x

— = " dx =
2x2+6x+5 x 4

1 dx + 6 1 dx @ dt
- S —— | I 2[:27'[f [

J2x2+6x+5 x+2f2x2+6x+5 o a®+ b%t?
dt

208 (d)
f(l +x —x et dx
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1 1
f f(x)dx = f (x — [x])dx
-1 -1

b 1 1
\(Nghave, =f xdx—f [x]dx

-1 -1
— ge? '
f(x) = ae®* + be* + zcx = f'(x) =0- f_ll[x]dx (+ x is an odd function)
— X X
= 2ae** + be* t+c —1,if —1<x<0

Now, But[x]={0, if 0<x<1
fO=-12a+b=-1 ..(%) L if x=1

f'(log2) =31=8a+2b+c =31 ..(i) 1 0 L
log4 39 f [x] dx :f [x] dx+f [x] dx
and [ 7 (f(x) —ex) dx = = -1 -1 0
0 1
log 39 = f [—1] dx +f 0Odx=—[x]°,+0=1
= f (ae?* + be*) = - -1 . 0
rd Thus, [, f(x)dx =1
log4
:>[lae2"+be"] =25 8543p=2 (@)
2 0 2 2 2 L t[ _f dx _f dx
(i) T e T )T
Solving (i), (ii) and (iii), we geta = 5,b = —6,c = gy
3

(b) _ 1f dt 1 t/4

I=—| Zz=—7.—-tcC
Putting x = tan 6 and dx = sec? 0 df, we get 4 ) t3/4 4 1/4

Put 14+x %=t = ;—:dxzdt

1/4

/4 /4 1
sec?6de =—<1+—4> +c
dx =f Tsec?0 = f cos 8 do X
sec J _ _(x4 + 1)1/4
1 - x
2 (b)
214 (d) We have,

k :
Let us assume f(x) = il Iy = [i_xsin{x(1=x)}dxand I, =

2 ko,
o2 o Ji_ sin{x(1 — x)} dx
" fx.de=f2x.de

k
Put x2=t = 2xdx=dt =1 = f(l—x)sin{x(l—x)}dx
J‘etdt et+ 1<ex2>+ 1‘,1‘
o | —dt=—+4+c==—|+c¢
4 4 2\ 2 , fxsin{x(l —x)}dx
e

Hence, [x f(x)dx = %f(x) + ¢, when f(x) = % 17k )

1
J‘ 1

(x2 + 1)3/2
0 +c

;be)tl _ fﬂ ) — f x sin{x(1 — x)}dx

0 1+sinx x 1-k
1 $11_12_11$211=12
2 eanz O (b)

Z 1

1+tan?> Given that,fmdx =log{f(x)}* +¢

2f()f' ()

m seczgz—c R 11

= f N2 dx fx)  {f(x)}?
0 (1 +tan—) 1

2 = f'(x) =5

X
:>f(X):§+d

Puttan® = t = ~sec?Zdx = dt
2 2 2
. 2t [ 2 ]°° _, 2 _
= . (1 +1)2 = 1+tl, = (where d is a integration constant)
220 (b)

216 (a)
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xt+x2+1 5 :
mdxz.[(x +x+1)dx j(l—t)dt,

x3 x2 0

=—+-+x+c ! X
372 f(l—tﬁh%:deL
221 (b)

0 1
Let f(x) = max.{2 — x,2,1 + x} 1 2 x

The graph of f(x) is shown by continuous lines in f(l —t)dt + f 0dt+ J-(Z —t)3dt, 2<>
Fig. \

N

(0,2)[ ™, = ¢(x)

226 (a)
We know that f;+Tf(x) dx is independent of a, if
f (x) is a periodic function with period T

(-2,0)"(1,0)
i
Since sin* x + cos* x is a periodic function with

period /2
/2
- f;+ﬂ

Clearly,

2—x, x<0 (sin* x + cos* x) dx is independent of a

f(x)z{ 2, 0<x<1 (a)
1+x, >1

X 0 X 1 Letl—fl/zcosxlog( )dx ()
3 ff(x) dx = f(z - X) dx+f2dx On replacing x by — x, we get

0 1/2 1+x
sz cos(—x) log( )dx

1/2

f 172 cos x log ( ) dx ..(ii)
(d) On adding Eqgs.(i) and (ii), we get

box? 114 x2 S| 1/2 1-x
= — 21=f cosxlo( )dx

j 1+ x? dx j01+x2 dx f01+x2 dx ~1/2 E\1+x
1 1/2

—fldx—f01+2dx _f

-1/2

1 0
> ff(x)dx=[2x—x—] + [2x]} = -
] 2],

1—x
cos x log (m> dx

= [x]§ — [tan™*x]g = 1 —

(a)

e
Let] = f—(2+ex)(ex+1) dx
Pute* =t = e*dx = dt

X

Zf(2+t)(1+t)dt

:JKlit)<2+tﬂm

=log(1+1t)—log(2+1t)+c

1+e*
=10g<2 x>+C 1
te Putx+-=t =>(1——)dx—dt
224 (¢) x

Weh -1—f o gy
€ have, T ) o1 T o Bl TS
1. x*+1-x

= log0-—— =
2 ng2+1+x+c
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229 (d) Put 1+ logtan>

Let1=f£dx=fﬁgx 1 ,x 1
x+1 (Vx) +1 = .sec? ) —dx =dt

Put V¥ =t = “dv=dt = dx=2Vxdt tan’;
:>cosecxdx=dt
dt]

dt 5
I = >< = | sec t dx =tant+c
cos?t

t2+1 t2+1 t2+1
=2t—2tan"'(t?+ 1) +¢
=2Vx—2tan '(x + 1) +c¢ —tan(1+logtan2)+c
But ] = AVx + Btan }(x + 1) + ¢ (a)
> A=2,B=-2
O o
Letl = [x e dx = I(m,n) = {(1 +om, }

m+1
Putx? =t = 2xdx =dt =>xdx=% 0

2t2dt U t2 + 1

Here, I(m,n) = fol t™(1 + t)"dt

1 m+1
1 et ex’ —f n(1l+ )" 1. ——dt
-‘-1=§jetdt=7+6=—+c 0 m+1

2 on
(a) m+1 m+1_f( O

_ 2-sin®
Let £(8) = log (2323) sty = 2
Now, f(—6 = log (2=2) ’
’ = 108 2-sin® (c)
1 (2 —sin 9) £(0) dx
= —1l0 _— ] = - —
8\2 + sin 0 ! fx(logx)(loglogx) ... (loglog ... x)

n
-1 1,n—1
m+1 m+1 (m+1n )

~ f(8)is an odd function. 8 times
/2 2-sin @ _ Put (loglog...x) =t
So, f—n/Z log (2+sin 9) a9 =0 " stimes

8 times

(c) = ! -
— dx =1 loglog ...x) ... (loglog x)(log x xdx dt
Let] = [ - glog glog g
[(Vx+99)"+1]vx+99 7 times
Putvx+99=t¢t = ﬁdszdt I—f— logt + ¢ = (logloglog...x) + ¢

j 2dt 9 times

— -1
m—Ztan t+c (d)

5 sinxd
=2tan " Vx+99+¢ Given, I = |f S(llr:_’;;)c
But 2tan™1vVx+ 99+ ¢ = f(x) + ¢ [given] 5
o f(x) =2tan"1vx + 99 = f

2

() 59 51
Forn < 1land —1 < x <1, we have SJ dx J —zdx
2

l l

_10

sinx d
X
1+ x2

(b)

234 (b)
Letl = [

cosec x
cos?(1+log tan’z—c)
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= [log(1 2
,T+x x = [log(1 + x)]5

=log3 —log1l =log3

(o)
We have,

d(x) = [(t+1)dt >¢' @ =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

o(3) - $(2) =f(t+1)dt—f(t+1)dt=;

0 0
(b)

Putting x = tan 6, we have

o)

xlogx
° /2

tan @ logtan @ sec? 6 d@
f (1 + tan? 9)2

I =

=] = f:/z sinfcosflogtanf do  ..(i)
/2

=>sz sin(%—@)cos(g

0
/s
- 0) logtan (E - 9) deo
== fg/z cos@sinflogcotd do ..(i)
Adding (i) and (ii), we get
/2
2] = f sin@ cos O (logtan 6 + logcot®) db

0
/2

=>21=j sinfcosf.logl d8 =0=>1=0

1
J 22x+1 52x 1

22x+1 _ 52x 1
f % TR dx

0
x—1

1 X
:1=20f(§) dx—%of@)
@/5)* ' 1[G/2*Y
log.(2/5)|, 2|log.5/2 L
2/5—1

1-2/5
:1:2————%——————
log.(2/5)1 2llog,5/2

=>][=2—-

6 1 3
5log.(2/5) 10log.(5/2)

3 2 1
_E{loge(z 7572 loge(S/Z)}
(9
Letl = fom sin?" x dx
Since sin?" x is a periodic function with period
/2. Therefore,
nr 2r(n/2)

ol = f sin®™ x dx = f sin®™ x dx

w sin?™(m — x) = sin®™ x
/2

sin®™ x dx = Zf sin®™ x 2

[+ AT
[ ] -P,

1/2

= E[(21)3/2 — ,13/2] —
2v2-1

22[(2D)Y2 — (D)3

_2/1\/_l —(x/i—1)l

=3 ,1\/1(2 —2)
(c)

Given, [ /1 —(f(®))" dt = Jy f(®) dt,0<x <

1
Applying Leibnitz theorem, we get

Jl—UK@f=f@)

= 1- () = 00
> (F0) =1- )
= f'(x) = /1~ f2(x)
N Z_i: +./1 — y2, wherey = f(x)

d
> Y = +dx

i

On integrating both sides, we get

Page | 106




sin"}(y) =+x+C

2 f0)=0=C=0

~y==%sinx

y = sinx = f(x) given f(x) = 0 for x € [0,1]
Itis known thatsinx < x,V x € R*

sin(g) <327 (5) <z nasin3) <3
--smz 5 fE Ean sm§ 3

- 1)<
(b)

- sin~1 x and cos™! x are defined for [—1, 1].
Forx > e,logx > 1

= sin"!(logx) + cos™!(log x) is not defined.
Hence, the given integral does not exist.

(9]

We have,
/3

I_j CcoS X d
N 3+ 4sinx x

0

f3+4s d(3 + 4sinx)
0

: /4
- [log(3 + 4sinx)];
1 V3 1
=] = Zlog(B + 47) —ZlogS

_1 (323
BRCAE

/3

CoS X 3+2v3
J —dx=klog( 3\/_>

3+ 4sinx

0
Ll (3B (3B
4 %8\ T3 )T T3
=>k—1

T4

(a)
We have,
x3
F(x) = f logtdt,(x > 0)

x2

= F'(x) = 3x?(logx3) — 2x log x?
= F'(x) = 9x%logx — 4xlogx = (9x? — 4x) logx

(a)
sinx cosx
Let] = f\/l—sin‘*x
Putsin®?x =t = 2sinxcosx dx = dt

I f a L e+
= —— = —SIn C
21—tz 2

= Esin‘l(sin2 x)+c

(a)
We have,
L[ Ltx (T
_f1+x1/3 x—f 1+ x1/3
o= f (1= x5 + x?/3)dx

3

3
= — —44/3 Z,5/3 C
X 4x +5x +

dx

(b)
We have,
1

= fx(l —x)"dx

0

1 a
I=|1-x(1-1- x))ndx [ f(x)dx
| |

=ff(a—x)dx]
0

1
=>I=fx"(1—x)dx

0
; 1 1
=fx”—xn+1dx=>l=——
n+l n+2
0

1
"+ D +2)

254 ()

x dx
Letl = f 0 [x+V1-xZ|V1-x2

Putx =sin® = dx = cosO db
.I_f”/z sin0 - cos O db
B o (sinB+cosB)-cosBO

[=[""—2% g0 ()

0 sinB+cos 0

_ (m/z___ sin(3-9)
Now, I'= fo sin(§—9)+cos(g—6) a0
__ (m/2 cos® .
= [ = fo —Sin9+cosed9 (i)

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

/2 sin@ + cos O
o= [ (0t cost)
0 sin® + cos©
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255 (c)
=f_11|1—x|dx
Here,-1<x<1=>1-x2>20

211

1 x
. I=f_1(1—x0)dx=lx—7

-1

cl-s4it1=2
=1-s+5+1=

256 (b)
secx dx
\/sin(Zx +6) +sin6
secx dx

\/2 sin(x + 0) cosx
3/2

1 sec>/“x dx

"~ V2J \sinxcos® + sin0 cos x
1 sec? x dx

_ﬁ vtan x cos© + sin 0
Puttanx =t = sec?xdx = dt
1 dt

ﬁ VtcosO +sin
2 +tcosb+sinb

= +¢

V2 cos6

= /2(tanx sec + tan B secH) + ¢

(o)
Given, [ f(x)dx = e* and [ g(x)dx = cosx
= f(x) =e* and g(x) = —sinx

ff(x) cosxdx+fg(x) e*dx

=fexcosxdx—fexsinxdx

s ] =

=e*cosx + j sinx e*dx — f e*sinx dx
=e*cosx+c

()

Given, P = fo?’nf(cos2 x)dx ..(0)

and Q = fonf(cos2 x)dx ...(ii)

From Eq. (i),

P= 3fnf(coszx) dx = 3Q
0

P—-30=0
259 (b)
We have,

x4

flx) = f sint dt
g d d
= f'(x) = o (xh) (sin \/F) - a(xz) (sin \/F)
= f'(x) = 4x3sinx? — 2 x sinx
(d)
Since, f4{3 —f()}dx =7

= 3[x ff(x)dx—7
dx=6—-7=-1
ﬁj;f(x) X

2 4 4
-- j FG) dx = f £ ) dx - f £(x) dx
-1 -1 2
=4-(-1)=5
)
(x +1)? x?+1+2x
x(x?2+1) f x(x? + 1)

_ X + d
fx@2+D x+2f ot D

_ dx+2f dx
) x x2+1

=log,x +2tan"tx + ¢

(c)
We have,
.onm(. m 27 . (n—Dm
lim —{sm— +sin—+ -+ sm—}
xX—->oon n n

(n 1)

1
om
= lim — sm =1 | sinxmdx
n-oon

T= 0

T
=fsintdt=2
0

(d)

X 1 x16 x6
Jo f®dt = [, tzf(t)dt+?+?+a
Forx =1
Jif@dt =+ +>+a .(i)

0 s T3
On differentiating Eq.(i) w.r.t. x, we get
fx) = =x2f(x) + 2x*° + 2x°

2(x15 + x%)
2SO =—ra
Now, from Eq. (ii)

) L/t 4 x5 4 11
fo <1+—x) *=gtzte
(@)
Let ¢(x) = [f(x) + f(=x)][g(x) — g(—x)],
then ¢(—x) = [f(—x) + f () ][g(—x) — g(x)]
d(—x) = —¢p(x)
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= Itis an odd function.

J_nq)(x)dx =0

= f [FG0) + F(=0)][g0x) — g(—x)]ldx =

(b)
Let] = fonx f(sinx)dx ...(0)

= jn(n — x)f[sin(r — x)]dx
0

== fon(n — x)f (sin x)dx ...(ii)

On adding Egs. (i) and (ii), we get
/2
f(sinx)dx
0
/2 /2
f(sinx)dx = A

0 0

Y
21 =f nf(sinx)dx = 2m
0

=>l=n f(sinx)dx

A=

()

vx=[xl+{x}=n+f (say)
Where [x] =n{x}=f0<f<1)
Now, f 2dt =2(x—1)

n+f
= j [t]2dt = 2(n+f — 1)
n—1

= Z frﬂ[t]zdt + jn+f[t]2dt =2(n+f-1)

r=0
n-1
Zr +n?f=2(n+f—1)
r=0
n—1)n2n-1
( )6( ) -1 =@-nd)f
Forn=10-0=f =f=0
Then,x=n+f=14+0=1
Forn=21-2=-2f = f =1
Then,x = 2 +-=2

27 2
Forn > 2, f < 0 impossible

5
Hence, x = 1,5

(a)
We have,
/6

T+ 4x™
I = dx

/6 1- sin(|x| +%)
/6

1

o= f 1—sin(|x|+%)

-1/6

/6

le
e f 1—sin(|x|+%)dx

-1/6

=>[=2n [tan (g + g)]nm
0

51 T 2w X sin (i—;r -z
> =2 (tanﬁ— tan§> =

_41Tsin 15°_
"~ cos75°

(b)

Vs .
For xe (0, Z) cos? x > sin® x

/4 /4
=>f cos?®x dx > f sin? x dx
0 0

=>L<I,

51 T
COS—COS—
12 3

()
Since, 2e2% —3e*—2 >0

= e“<—% ore%* > 2
Bute® > 0,Vva ER=>e%“> 2
~ o € (log2, )

(b)

Given, di[atan x + blog (x 1)] =t

1 x4—1

On integrating both sides, we get
x—1
atan"'x+b log( )

f[xz—l x2+1] dx

=>atan‘1x+blog( )
1

4

1
:>a=—E, b = 7

1 1
3 a—2b=—§—2(z)=—1
(b)

Letl—fﬁ = xdx

Putx = a cos? 8 + £ sin? 6,
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~x—a=(f—a)sin?6, —x

= (B —a)cos? 8
and dx = 2(B — a) sin 6 cos 6d6
s 1

(B — a)cos? 0

/2 _ i 2
=f \/('B @) sin 9><2(ﬁ—a)sin9cost9
0

/2
= (B - a).[ (1 — cos26)do

sin 201™/?

- (6 - )]0 -5 L = (-5

273 (d)

x dx _ X
fx2+4x+5_fx2+4x+4+1dx

x+2-2

(x+2)2+1dx
_lfw_zfd—x

(x+2)2+1 1+ (x +2)?

1
Elog[(x +2)2+1]-2tan" ' (x+2)+¢

1
= Elog(x2 +4x+5)—2tan"1(x +2) + ¢
274 (c)

1—x
fcos [2 cot™! |[——| dx
1+x

= f cos[cos~1(—x)]dx

2
= f(—x)dx = —x?+c
()

Letl = foa ax;xdx

Put x = asin?6 = dx = 2asin Ocos 6d0

™/2 |cos2 0
.-.I:f — .2 asin @ cos 6d6
0 sin? 6

/2
= Zaj cos? 6 dé
0

I = f sin? x cos? x (sinx + cosx)dx
-1/2

_ 7'[/2 .3 2
=>I—f_n/251n x cos® x dx —

f /2 sin?xcos3xdx ..(0)

Since sin? x cos? x is an odd function and

sin? x cos? x is an even function

/2
f sindxcos?xdx =0
-1/2

and, fn/zsm xcos?xdx =

Zfo/ sin? x cos® x dx
/2

ol = 2f sin? x cos® x dx

0
1

=>]= 2ft2(1 —t?)dt,wheret = sinx
0

=] = 2f(t2 —tYdt = 2[———]
277 (c)
Let f(x) = log (x+1)

0 =tog (S 53) = ~os ()
=—f(x)

= f(x)is an odd function

[ s () e =0
- _1og 1) =

278 ()
Given, fsﬂf(x)dx =n?
On puttingn = -2,-1,0,1,2,3. we get

f__lf(x)dx =4, f_of(x)dx =1,
folf(x)dx =0, flzf(x)dx =1,
j:f(x)dx =4, j:f(x)dx =9,

4
f FO)dx=4+1+0+1+4+9=19
-2

279 ()

The function f(x) = x|x| is an odd function
1

3 fx|x|dx =0
-1
280 (¢)

Using C; - C; — C; — C3, we get

sinx sin2x sin3x
fx)=] 0 3 4sinx

0 sin x 1
= 3sinx — 4sin® x = sin3x
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cos 3x 1
J f(x)dx=J Sin3xdx=[_ ] _Z
3 1y 3

0

0
281 (d)
We have,

B
I:f ! dx
) Ja—a)(p -
B
1

dx

B

=sin"11 —sin"1(-1)

Putsin“lx =t

1
> ———=dx =dt

V1 —x2
t2
I=ftdt=?+c

_ (sin™tx)?

B 2

(o)

Let [ = fn/z dx

—m/22 coszg

/2 Zx xT/2
= —dx = [2tan=| =2
.];) sec 5 X [ anz]o

(0
K

L = (1 =x)f[x(1—x)]dx
1-k

s =1, -2zt
1= 1 L, 2

(@)

Putting x = atan @ and dx = asec? 0 df, we get
J‘ 1 4 _f asec? 40
(a2 + x2)3/2 = ) aBsecio
1 1

$I=—2fc059 df = —sin6 + C
a a
_ 2 ad +C
Ca’\aZ + x2
287 (c)
Let] = f—
1+2sinx cosx

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

cosx—sinx

sinx + cosx

(b)
We have,
/2

I=f | sinx — cosx |dx
0

/4

:>I=f —(sinx — cosx) dx

0
/2

+ f (sinx — cosx) dx
/4

/2
/4

:1:(%—1)+(—1+%>=2(%—1)
=2(vV2-1)

= [ =[cosx +sinx]g/4 + [—cosx — sinx]

(d)

Let] = f0”/4(cos x — sin x)dx + f;ZM(sinx -

cosx)dx + f27;/4(cos x —sinx) dx

/4

= [sin x + cos x]; ST/4

+ [~ cosx —sinx],

/4

+ [cosx — sinx],;,

el mw- (Gt E)
1 1
+[ﬁ+\/_§_1]
2 4 2
-5 1[5+l
=(V2-1)+2v2+(V2-1) =4V2 -2

(b)
We have,
2

4
I=fe‘/’?dx= 2ft etdt, where x = t?
1

1
=1 =2[tet —e']? = 2¢?

(o)
We have,
/2

I, = f cos™ x cosn x dx
0
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/2 /2 T
Sl — I = f (cos™ ! x cos(n + 1)x I = fo log sin (E — x) dx
0

/2 ..
— cos™ x cosnx) dx = J, "logcosx dx ..(ii)
/2 On adding Eqgs.(i) and (ii), we get
>y — I, = f cos™x {cos(n + 1) x cosx
0

/2
21 =f (logsinx + log cos x)dx
0

— cosnx}dx /2 /2

/2 = f logsin2 x + dx —log 2 dx
>y — I, = f cos™x {cos(n+ 1) x cosx 0 it 0

0 Put2x=t:>dx=7

—cos{(n + 1)x — x}}dx oo sin t
/2 21 = f g dt — log Z[x]g/2
>y — I, = J. cos™ x {—sin(n + 1) x sinx} dx 0

1 /2
0 —_— — 1 —
o > X Zj; logsint dt

I

2log2

>y — I, = f sin(n + 1) x cos™ x (—sinx) dx
0

/2 T
= f log sin xdx — —log 2
0 2

1 11 | nl )
: =17l

COSn+1

B T
n+1 =>I=—Elog2

0
n+1 (C)
—f cos(n+ 1) x cos"** x dx Given, [ ex(f(x) — f’(x))dx = ¢(x)
0 = e*(f(x) - f'(x) = ¢'(x)

>y —In ="l
Let]l = [ e*f(x)dx
21n+1 — In f f( )

() = fe* - f fr()e*dx

_ 2x2+3 _ [ dx dx
Let I'= f(xz—l)(x2+4) B f(x2—1> f(x2+4> = f(x)e” - [fexf(x)dx—fq)’ (x)dx]

2x% +3 1 1
[ (xz—l)(x2+4)=x2—1+x2+4] =21 = f(x)e* + ¢(x)

1
= 1= J10g(21) + S tan i 1= 5[ef00) + ()]
: 296 (b)

x
>l — I, = [sin(n +1)x

/2

2

= x1 -1 (X
But [ = alog (x+1 > . q)l(x) — f(x)
%~ ¢(x)is a periodic function with period T.
Because f(x) has the period T

297 (d)
__ (m/2 cosx—sinx .
Let] = fo Trcosxsinx &% () Let] = f222",22x_2x dx

On putting x = (% - x) in Eq.(i), we get Put22” =¢ = 22° .22, 2*(log2)3dx = dt

/2 cos (g — x) — sin (g - x) i dt t 222 +c
o 1+4cos (E — x) sin (E _ x) (log2) (log2)” (log2)
g v 2 298 (d)
T CosSx—SsInx .
= fo - (1+cosxsinx) dx .(i0) Let] = f1/12_d:x2
On adding Egs.(i) and (ii), we get Put2x = sin® = 2dx = cos 0d8

/2
21=f 0dx=0=1=0 :'sz cos 0do
0 1 —sin%0
294 (¢) cos 0

= de =f1de
Letl = [ cos 6

log sinx dx ... (i)
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=>[I=0+c
o1 =sin"1(2x) + ¢

299 (d)
d (cosB)

V1 —cos?0
300 (a)
1 x*(1-x)*
Let [ = [/ =——— dx

_(fErP-DA -0+ (A -x)* 4
‘fo (1 +22) *

= sin"1(cos0) + ¢

:fl(xz_l)(l_x)‘l_}_flw dx
0 0

(1+x?)

1
= j {(x2 DA —-x0)*+ (1 +x?) —4x
0
4x? p
Tas xz)} *

1
=f <(x2—1)(1—x)4+(1+x2)—4x+4
0

4 d
14 x2 x

1
f (x6—4x5+5x4—4x2+4—
0

301 (a)
We have,
X
fo0 = [l -2ldx = @) = 1x 2|
0
Clearly, f'(x) is everywhere continuous and

differentiable exceptat x = 2
302 (b)

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

even function
303 (c)

secx cosec x
dx

2 cotx — secx cosec x
1

— j COoS X sinx dx

2cosx 1

sinx sinx cosx

_j dx
) 2cos2x—1

dx
=f = fsec 2x dx
CoSs 2x

1
= Elog|sec2x + tan2x| + ¢

304 (d)

T 0sin6 .
Letl = [ ———=df ..(0)

ﬁI_f"(n—e)sinede N
~J, 1+cos?@ - (D)

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

ZI—JH 7 sin 6 6
~ Jy 1+ cos20

Putcos® =t = —sin08d6 = dt

| S|
s 2] = — dt = 2 dt
nfl 1+¢2 nf()1+t

T
= 2n[tan" 1t ]§ = Zn.Z
2

I_T[
=7
(d)
Letf(e)—[sme"l\/_dc|>+

cos 6 _1\/_d(|)]

f'(0) = (— sin 6) [sin_1 \/M]
(i cos (-)) [cos‘1 m]

do
(2sinBcos0)0 — (2sinBcos0)0 =0

~ f(0) = constant = a [say]

YER

1/2
> f (sin™* /b + cos™! \/d)dd = a
0

1+tan3 x
cos3 x ;
x ..(i)
T
/2 cos? (5 — x)
=] = f — — dx
o sin3 (E — x) + cos3 (5 — x)

3
[= [P _SMX g (i)

0 sin3x+cos3x

sin3 x+cos3 x

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

f"/z sin® x + cos3 x
o sin®x+cos3x

/2 T
ldx ==
jo 2

=] =
(9
Since, I—flsmxd <f

Because in x€(0,1),x > sinx

1 2 2
I<.[ \/dezg[x3/2]1:>1<§

4

For xe(0, 1) 2T« T

— dx <f x2dx—2:>]<2

lcosx

And | = f
()

1 3
f |x|dx+j [x — 2|dx
-1 1

1 2 3
=2fxdx+f (2—x)dx+f (x —2)dx
0
1
=2X=-+4
1
=1+=+=

2 2
(@)
Putting x™ + 1 = t and n x™ " 1dx = dt, we get

1
= | s
1 1
zﬂft(t—l)dt

=;fﬁé7‘%%“

1 t—1 1 x"
=>I=—log(—)+C=—log +C
n t n

x*+1

(d)
We have,
1/2 /2

1
I=J |sin7tx|dx=;f |sint| dt, where t = mx

/2
1 1
=>I=—f sintdt = —
T T
0

(9
We know that,

b

b b
[ g < || s |[ g2 ax

a

Putting f(x) = 1and g(x) = V1 + x3, we get

1

1
1
If\/1+x3dxs fl+x3dx= 1+-=
0

4
0

:>I<2andl<g

(b)
We have,
bc

I=—ff(§)dx

ac
Putting% =t and dx = c dt, we get

b b b

1
:fo(t)cdt=ff(t)dtZ_ff(x)dx
(9

1—x\? (1+x2%—2x)
x dx = x d
fe (1+x2> g fe a+x2z

_ fex< 1 3 2x )dx
14+x%2 (14 x?)?
o 1 N 2xe* o — 2xe* dx
1+ x? (1 + x2)? (1 + x?)?

X

e
14«2
(a)

We have,

d esinx esinx
(o) == [ —dx =@

4 g
eSlnx
f sinx dx—f 5 .3x%dx
x

o1 X
eSlnx
- f (%)

X
1

+c

1

=F(64) — F(1)

Hence, k = 64

(a)

We have,

_ [log(x +1) —logx

I= f x(x+1)
log(1 + 1/x)
2+ 10

1 1
— j log (1 + ;) d {log(l + ;)}

o 1= —og(14 D)} +c
-T2 X

1
== —E[log(x+ 1) —logx]*+C

log(1+1/x)
(x%+x)

I = —%[{log(x + 1)}? + (logx)? — 2log(x + 1)
‘logx]+C
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1 1
=] = —E{log(x + 1)} - > (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]

We know that, sin g

sin (n + E) = sin7—1T
6/ 6

C11m (2 11) _ .m 1

sm6 =sin(2m c) = sm6— >

L9t 3m 1

sin c = sin e =

Hence, we divide the

7 7T 11 11
T to 21 as (n,—n) , (—n,—“), (—n, 211)
6 6’ 6 6

o 1 1 1
sinx =(0.-3).(~1.-3).(0.-3)
2sinx = (0,—-1),(-2,-1),(0,—-1)
[2sinx] = -1

al=1+1+]I;

=f—1dx+f—2dxf—1dx

Between proper limits

2()

interval

L

Let F(x) = e*
Also, f(x) + g(x) = x? = g(x) = x? —e*
Now, folf(x)g(x)dx = f01 e*(x? —e¥)dx

1 1
=j x2%e? dx—j e**dx
0 0

1
= [x%e* — j 2xe*dx 1} —E[ezx]é

1
= [x%e* — 2xe* + 2e*]} — E(e2 -1

2

=[(1—2+2)e1—(0—0+2)e0]—lez+l

2

(b)
We have,

s
I = f log(1 + cosx) dx
0

=1 log (2 cos? ;) dx

X
=] = (log2 + Zlogcosz)dx

y
X
=1 =7rlog2+2flogcos§dx
0

/2

=>I=7rlog2+2><2f log cost dt, where t
0

X
= > and dx = 2dt

s
=>[=mlog2+4Xx —Elogz = —mlog 2
()

Putting tan~! x = ¢, we have
2
I:fetan_lx 1+x+x dic
1+ x?
=] = fet(tant+sec2 t)dt = ettant + C

-1
=xed X4 (C

)

Given,
m—a

I = f x f(sinx) dx
a

and I, = ff_a f(sinx) dx
Now, I; = f:_axf(sinx) dx

= Jﬂ_a(n — x)f[sin(r — x)] dx
= fn_a(n —x)f (sinx) dx
= fn_an f(sinx)dx — I

2
:>211=7T12 :>12 =E11

(b)

1
jcos‘1 (;) dx = Jsec‘lx -1dx
d
= sec‘ledx—f[—sec‘ledx] dx
dx

2
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-1 1
=xsec T x— | ——xdx
xVx2 —

1
=xsec lx —f dx
Vxz -1
=xsec 'x—cosh™lx+c¢
(d)

dx
Let I = ) e

Putx =sin® = dx = cos06 do
| = fn'/z cos0do (1)

0 sinB+cos@
/2 cos(g—e)de
= I=J.
0 51n(§—9)+cos(§—9)

= [P0 gp (i)

cos B+sin 6

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

/2 T
ZI:f 1d6 =1=-
0 4

:I—Z(r—l)(\/_ Vr—1)

=>1—(\/_ V1) +2(V3 = 2) + 3(V4 - V3)

+e+m-DHEn-vn-1)

>I=nn—(V1+V2+ - ++n)
ARG

(d) _

Let! = [~ (logey e)dx = |

Put log, x = t:idx =dt

1
x(1+loge x)

t
(1+t)=loge(1+t)+c

= log.(1 +log.,x) + ¢

(@)
/2

L—1,= f (cosB — sin20)f(sin® + cos? 0)dO
0

Putsin® + cos?0 =t
= (cos 0 —sin20)d6 = dt

Then, I — I, = [, f(t)dt = 0
oo Il = IZ
(b)
= (™2 Jeosx —cosx
(DI = f—n/z cosx — cos3 x dx

/2

= vcosx sinx dx
—-1/2
/2

=2 vcosxsinx dx
0
4 4
= —§[cos3/2x]g/2 =3
1 4 3
@)1 = [, |x = 1dx + [ |x = 1]dx + [ |x —

3|dx + f:lx — 3ldx

= J:—(x— 1)dx

4 3
+ | (x—1dx +f —(x —3)dx
1 0

+ f4(x —3)dx
=10 ’
(a)
Let I = f::;z sin"*x dx = f:ﬁ; cosec™* x dx
= f::;(l + cot? x) cosec? x dx

Put cotx =t
= —cosec’x dx = dt

1 1
—f (1+t2)dt=—2f (1+t?)dt
-1 0

=[] =21+
3 o 3
(d)
We have,

(e ax)”
x—>°°f [Fe2x® gy

2(e*-1)e*
“Eor

(e* — 1)
= lim

x—>oof e2x2 dx

=)1_r)£10 f

[Using L'Hospital’s rule]

X

=2 %I_,HJO erz x
ex
=2 ;11_{?0 e2¥*=%(4x-1)
=2 lim ! =0
~ % e2X*=2X(4x — 1)

()
Given, [

sinx

Now, —f

sinx

[Using L'Hospital’s rule]

t? f(t)dt =1 —sinx
t2 f()dt = = (1 — sinx)
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= [12£(1)].(0) — (sin?x). f(sinx).cos x =
—cosx
[by Leibnitz formula]

= Putsinx = 1/v/3
1 2
f(ﬁ) =(V3) =3

(b)

We have,
fla—x)+fla+x)=0
= fRa—-x)+f(x)=0
a]

> f2a =) = (2
f f)dx = f (FG) + f(2a — 1)} dx

f fx)dx = f (FG) - FOO}dx = 0
0

0
334 (a)

dx

f sin(x — a) sin(x — b)
sin{(x — b) — (x — a)}
- sin(a — b) ,f sin(x — a) sin(x — b)
1

- sin(a — b)
J‘ sin(x — b) cos(x — a) — cos(x — b) sin(x — a)

sin(x — a) sin(x — b)

= ﬁ U cot(x —a)dx — f cot(x — b)dx]
1

~ sin(a - b)
1 sin(x — a)
== 08 =
sin(a — b) sin(x — b)
335 (b)
Putting 2 + x = t2, we get

1_f dx—2 7—t2dt
’2+

7 —t2 4+ 7sin” 1—+C

V7
Vx+ 2
=>]=vVx+2V5—x+7sin7?

336 (a)
We have,

[logsin(x — a)

+c

+C

_ 2x“+ 3
_f(xz—l)(x2+4) X

:Jxl
x—l) 1

1
I:§l°g<x+1 2

[On replacing x by x —

dx

—logsin(x — b)] + ¢

338
We have,

3a
I = f cosec (x — a)cosec (x — 2a)dx

0
3a .

1 sina
dx

=] =
sin af sin(x — a) sin(x — 2a)
0

3a
1 sin{(x — a) — (x — 2a)}
=1= sinaof sin(x — a) sin(x — 2a) dx

3a

! af cot(x — 2a) — cot(x — @) dx
0

20)1

sin(x —a) 1,

sina sin 20:]

sin(x —

log

1 -1
| o8 sin 2a 8 sina

-l ( sina )]
_og 2sinacosa

2 1
log ( sec a)
 sina

1
= [ = 2 cosec alog (E sec a)

()
33x+1 3 (% 2x
fox2+9 dx:ifo x2+9 dx
31
+J0x2+9 dx

[tan 1 g]

3 3
= = [log(x% + 9)]3
2 0

3 1
=3 [log 18 —log9] + 3 [tan"1(1) — tan™1(0)]

_3 [1 2] + "
— o Lo8 12
= 1og(2x/§) + E
340 (a)
_ dx
Let I={ NeeIeE)
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dx

=-[\/—x2-lc-b;x—2)=.[—
L(x=3)

1

= sin +c=sin"'(2x-3) +¢

341 (d)
Letg,(x) =1+ x% + x*+... +x?" =

x2n+2_q
x2-1

M2 _(m+1)x?+ 1)

2x(nx

hn(x) = g;’l(x) = (XZ _ 1)2

Now, f(x) = llm h,(x) =
As0<x<1
2
Thus, [ f(x)dx = [ (xz_xl)z dx
11
x2—1 1-—x2
342 (c)

(2 1)2

f dx
sinx — cosx + V2

J‘ dx
. A2 V2
smxﬁ— cosxﬁ+\/7

_J‘ dx
V2(sinx sin% - cosxcosg +1)

_if dx
_\/z 1—cos(x+%)

\/_J‘l—COSZ E)
8
_ﬁf251n2(§+%)
—chosec2 f+E)dx
22 8
1 —cot( )

0z 1
2

s
+C_\/_C0t( +§) +c
343 (a)

Let ! —f

= [log(1 + sin x)]g/

= log 2
344 (b)

T/2 cosx
1+sinx

—log1 =log2

2 X
Letl—f1 % dx

X

x x .
- =t=>-=sInt
2 2

Put sin~?!

= x = 2sinl
=>dx =2costdt

T

I_jE 2t
~ J, 2sint

.2costdt

Given, f ( m)d

Putlogx =z=>x =e? = dx = e?dz

Ik
"), \Uogx  (logx)?2 *
f (———)e dz
log2
d —)dz
z
2

_logZ

logx

1 1
Z]logz
~a=eandb = -2

347 (c)
Let! —f

x dx

[e+V1-x2]Vi-a?
Put x = sin0® = dx = cos 0d0
B m/2 sin@cos 0dO
= j; (sin® + cos 6). cos 6

p J‘”/Z sin 0 g (i
o SinB+cos6 ®

/2 sin(g—e)
:>I=f
0 sin G— 6) + cos (g— 6)

_ /2 ..
::»I—f0 —sin9+cosede ..(ii)

On adding Egs. (i) and (ii), we get
/2 1sin @ + cos O
21 =J (—) do
0 sin© + cos 6
/2 T
= f 1do===1=
0 2

348 (d)
Let] = fol cot™ (1 — x + x?)dx

de

cos 6

s
4

1 x—(x—1)
S}
fo an 14+x(x—1) x
1 1
f tan~!x dx — f tan~1(x — 1)dx
0 0

1 1
f tan~!x dx — f tan"1(1 —x — 1)dx
0 0
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1
= Zf tan~! x dx
0

X
=2[xtar1_1x—f1_l_x2

1 1
=2 [x tan"!x — Elog(l + xz)]
0

1
dx]
0

1 1
=2 [(1 tan"11— Elog 2) — (0 — Elog 1)]

=T o2

349 (a)

dx
Letl = fs (x=3)Vx+1

Putx = tan?0 = 0 = tan"1+/x
dx = 2tan0sec? 0 do
g ftan_l‘/ﬁ 2tanOsec? 0 "
tan-1v8 (tan20 —3)VtanZ0 + 1
tan™'Vi5s 2 tan@sec?

= do
tan~1/8 (sec?0 —1—3)secH

_ ftan_l‘/ﬁ 2tanBOsec? 0
B tan-1yg (sec?0 —4)secH
_ tan™' V15 2 tan O sec O
-1yg (sec?2B—4)
(sec®—2) tan”V1s [ J‘ 1 p
N
(secB + 2l ys x2 — q?

1 X—a
=—1
2a 8 (x + a)]
[l (sec tan~1+/15 — 2)
0
sectan-1/15 + 2

<sec tan~1v/8 — 2>]
—log
sectan~1+/8 + 2

secsec 14 —2
secsec™14 +2

secsec™ 13 —2
~log <sec sec™13 + 2)]
1 2 1 1 5
= 3 |loag ~toaz = 51063

350 ()
We have,

=] = f{l + 2tanx (tanx + secx)}/?dx

tan

~[re

1
2

=1 = J{l+tan2x+tan2x+2tanxsecx}1/2 dx
=1 = f(SeC2x+tan2x+2tanxsecx)1/2dx

=] = f(tanx + secx)dx

= [ =logsecx + log(secx +tanx) + C

= ] =logsecx (secx +tanx) + C

(@)
We have,

(00} 1 (00}
—x4dx and [, = f P am—

0 0

Putting x = %in I, we get

11=

0 [e9)

e [ L [
= X —— = =
1 1+t* t2 t+t4

0o 0

=1
(o)
sinx
Let] = f3+4coszx
Putcosx =t =@ —sinxdx = dt
I_f —dt _—lf dt
T )3+4t2 4 32
2 i
2 +(3)
[ = 1 1 t
= ——E tan (T3’)+C

2 2

_ 1 a2
= tan™ +c

2\/‘ V3

1 _q(2cosx
=] =——tan ( >+c

2v/3 V3
()

Let f(x) = e%°5"* cos3(2n + 1)x

Then, f (1 — x) = e<°S" @) cos3[(2n + 1)1 —

(2n + 1)x]

= —e%5"* c0s3(2n + Dx

= f(r—x) =—f(x)

~ f(x) is an odd function.

Hence, f:ecosz" .cos3(2n+ Dxdx =0
354 (b)

Given, —{f(x)} = 1+x2

On integrating both sides, we get

f(x) =tan™1x

d d
v 3y & 1.3
-dxf(x) dx(tan x*)
_ 1
14 (x3)2
3x?

1446
355 (d)

Let] = fon[cotx]dx

.3x2

()
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=] = Jn[cot(n —x)]dx
0

s
= f [—cotx]dx .. (ii)
0
On adding Egs. (i) and (ii),

T

Y
21 =f [cotx]dx+f [— cotx]dx
0 0

_ jo "(C1)dx

[+ [x] + [-x] = —ifx € zand[x] + [-x] =
0,ifx € z]

= [-xIf = -

ol =—

(o)
Let! = [ (Jx + 1] + |x + 2| + |x — 1| )dx
Again, let f(x) =[x + 1] + |x + 2| + |x — 1|

(—(x+1)—(x+z)—(x—1),
—(x+D+x+2-(x—-1), —-2<x<-1
:4 I1+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 = j__:(—S —2)dx + J__:(—x + 2)dx

-3<x< -2

1 2
+f (x+4)dx + f (3x + 2)dx
-1 1

3x?2 2 x? -

:l_T_le +l—7+2xl
-3 -2
KA R ESO |
2 T 2 T

| -1 1
Fora (o) s[-2oacama

ez -G 9)llov- o)

_11+7+8+13
2 02 2
_31+8 47
2 2
Alternate
Letl = [ {lx+ 1| + |x + 2| + |x — 1|}dx

-1
=f |x + 1|dx
-3
2 -2
+f |x+1|dx+f |x + 2|dx
-1 -3

2 1
+J |x+2|dx+] |x —1|dx
-2 -3
2
+f |x —1|dx
1
-1
=—f (x+ Ddx
-3
2
+J (x+ 1)dx
-1

— J_Z(x + 2)dx
-3

2
+f (x + 2)dx

—Jl(x— 1)dx+f2(x— 1)dx
-3 1

2 2 x2 2 -2
7+X - 7+ X
-1 -3
1

358 (b)

dx cosx
- = - 5 dx
sin x cos x sin x cos? x

1
=j sec? x dx = log|tanx| + ¢
tan x

359 (b)
Let] = fozmr{|sinx| —%|sinx|}dx

2nn1
fo 2|smx|dx
1 2 41
=—[f |sinx|dx+f | sinx| dx+...
2 0 2
2nm
+J | sin x}dx |
2(n-m
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2 .
Now, I; = fon | sin x|dx

T 2T
=j sinxdx—f sinx dx
0 i

= [—cosx]¥ + [cosx |2" = 4

1
2 I=§[4+4+4+...+ntimes]

1
=5 (4n) = 2n

2nm
I = = | si d
fo 2|smx| X

Since |sin x| is periodic with period .

™| sin x|dx
o I = an —_—
0 2

T
Iznf sinx dx
0

= [—cosx |}
=>1=2n
Alternate
2nm
I = fo > | sinx|dx
Since, |sin x|is periodic with period .

™| sin x|
o1+ Zn.f dx
0 2

T
= n.f sinx dx = n[—cosx |§
0

= 2n
(d)

. b 4 b, 2
Given, [ x®dx =0and [ x*dx =3
If we take a = —1 and b = 1, then it will
satisfy the given integration.
(b)

Let
/2

I = j cosec (x —m/3) cosec (x — m/6)dx

0
/2

B sin[(x — /6) — (x — m/3)]
=1=2 J sin(x — /6) sin(x — /3)
/2
=>[=2 f [cot(x — /3) — cot(x —m/6)] dx
0

=>1=2 [logsin (x — g) — logsin (x - %)]

B sin(x — m/3) /2

dx

/2

0

1/2 V3/2
=12 |on(5) ()
= | = 2[-logV3 —logV3] = —4logV3
= —2log3
(©
Primitive function means indefinite integral.
= Primitive function of f(x)

2a
= ——3dx = 2tdt
X

1
:Fdx = —Et dt

Then, I = —%ftzdt

(az _ X2)3/2
T T T 3 €
(©)

We have,
[ xforx<1
(x)_{x—lfoerI'
3
=>x2f(x)={x3’ forx <1
X

—x?forx>1
1

2 2

5

:fxzf(x)dx=fx3dx+fx3—x2dx=§
0 1

0

(d)
x*+x—6 = x+3
x—-2)(x—1) x_fx—l

4
=11
fdx+f(x_1)dx
=x+4loglx—-1)+¢c

(b)

We have,
x3 1 x?
I:fmd.x:Efm'Zde

1(1+x3)-1
-z G

=1 = %j{a +x2)23 — (1 +x3)73}d(1 + x?)

dx

=1 d(1+ x?)
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133 3 X
=1 =z{§(1 +x2)5/3 _§(1+x2)2/3}+ C I =f cos™ t dt
T

1 3 2
:>I=5(1+x2)2/3{§(1+x2)—§}+C Putt=mn+y =>dt =dy

X X
1 I, = f cos*(y + m)dy = f [cos(m + y)]*dy
%(1 + x2)2/3(6x2 - 9) + C S A 0

X X
_ 23_0(1 +x2)2/3(2x2 —3) 4 C = f (—cosy)*dy = f cos*y dy = g(x)
0 0

(b) ~ glx +m) = g(x) +g(m)
We have, (b)
/4 _ We have,
bsinx
J. {alsinxl +m + C} dx =0 > = fcos3x elos(sinx) gy — f cos3 xsinx dx

-/4
/4 /4

sinx
=>a flsinxldx+b f—dx
1+ cosx ()

_ ) __cos‘*x
=] = cos®>x d(cosx) = 2 +C

—-1/4 —-1/4
/4 Putx+1=1t% = dx =2tdt

+Cfc&_0 szstzsmmx=w¢=4

/4 . 2t dt
/4 /4 (tz —1-= 3)t

:2af|sinx|dx+b><0+2cf dx =0 4 Zdt 214
0 L=~ 4[%t+2
2 f inx dx +2¢ x = 1D L ] log>
= za Sinx dx Cc — = — R — = — —
4 2|83 7 %85| T 3798

3
i y (@)
= —2a (cos— — cos 0) +—=0 . .2 1-cosx 2 1+cos 2x
4 2 Using sin“ x = > and cos“x = —

1 mic nc
2al——-1)+—= 2—V2)+—= We get
= a(\/i )+2 0= af \/_)+2 0 g

I_f sin* x p f (1 — cos 2x)? i
() 4 = ) sinfx +costx T 2(1 + cos? 2x)
Letlzfz{lx—2|+|x—3|}dx 1J‘ 2 cos 2x

2

3 =>[=c
=j{@—zy+@—xn¢x
2

/4

0

—dx
2 — sin? 2x

=>1_1{ 1 \/_+sm2x}+c
4 217 2\/_ \/_—sm2x
+J {(x—=2)+ (x —3)}dx (9
3 We have,

P

3 4
=fdx+f(2x—5)dx (
2 3
=[x + [x* - 5x]4 ‘o _i 4
\

—tdt,

X
ftdt, x>0
0

SA-x%), ~1<x<0

=(1+x3?), x=0

=3-2+4[16—20— (9 —15)]
=1+2=3

g(x) = fox cos*tdt (given) SO =

glx+m) = f cos*t dt
0

() Jlo
oo

T T+X
- 4 4g g0
= Jo cos™tdt + f cos“tdt =1 +1I Slnce V1 + x2 > x? for all x € [1,2]. Therefore,
e
< ~forallx € [1,2]

1
= I = g(m) Neyei
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2 2
=>J ! dx<Jldx=>11<Iz
/ V14 x2 Jx
374 (a)
Let f(x) = (1 — x?) sinx cos? x
f(=x) = [1 = (=x)?][sin(—x)] cos?*(—x)
= —(1 — x?)sinx cos? x = —f(x)
= f(x) is an odd function.

V3
f (1 —x?)sinxcos?xdx =0
-1

(0
We have,
/2
I, =f x"sinx dx
0
[ 1

/2
=1, = [-x" cosx]g/2 + nf x™ 1 cosxdx
0

I 11
= I, = n[x" 1sin x]g/2 -
/2

-1 f x""2sinx dx
0

n(n

n-1

51 =n (g) —n(n—-1DI,_,

Putting n = 4, we get
7\ 3
I+ 121, = 4 ()

2
376 (b)
We have,
2 1 2 3
fx[x]dx=fxx0dx+fxdx=
0 0 1
377 (b)

fo dx _J‘O dx
X2 +2x+2 ) (x+1)2+1

= [tan™1(x + 1)]%,4
T
=[tan"'1 —tan"10] = 77 0=
378 (d)
_ (/%3 a4
Letl—f_n/4x sin* x dx

3 sin% x is an odd function

Since, x

379 (c)

k
L =J xf{x(1—x)}dx

-k

k
(1 =20)f[(1 —x){1 = (1 —x)}|dx(putx

1-k
=1-x)

k
f (1 - 0 ffx(1 - x)}dx

-k
k k
= fix(1 —x)}dx — J xf{x(1—x)}dx
1-k 1-k
= 12 - 11
S 2]1 = 12
L 1
L 2
(@)
We have,
/4
I, = f tan™ x dx

0
/4

R A S f (tan™*1x + tan* 1 x) dx
0

/4

Syt = f (tan™ ! x sec? x) dx
0

tan™ x] /4
0

n
>Nl + ) =1
= rlli_l;rgo(ln+1 +I1) =1
()
€1
f ;dx = [logx]{ =loge —logl =1
1

(b)
We have,

199 4+ 299 4 ... 4 199 99
lim = lim ZW
=1
9

1
=>In+1'*'1n—1=[ ZE

nsoo 1100 n—c0
p

n 9

1 T
= lim — (—)
n-oon n

r=1
1

0 x 10071 1 1
fx * 100]0 100 100
0

(a)
We have,

cos 2x
I=f dx=J2cosx—secxdx
CcOS X

= [ = 2sinx — log(secx + tanx) + C
= [ = 2sinx + log(secx —tanx) + C

384 (c)

We have,
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I=ff’(ax+b) {f(ax + b)}" dx

_ % f {f(ax + B)}" d{f (ax + b))

1 {(ax + b)}*?
=—X—

a n+1
385 (c)

2% «2** 0 <x<1 and 2%

x>1
Sy >3
386 ()

Letl = |

and I, <l

Vtanx

sinx cosx
Vsinx

Ccos x sin x cos x

1
= j _ dx
sin x cos3/2 x

dx

dx

dx

B j vtan x cos? x

sec? x

dx
yVtanx

Put tanx =t = sec?x dx = dt

I—f—dt—Z\/——Z\/tanx

LetI— llm Zr 1W

lim —

nﬁmnznm

= 11m

Put——x dx 11m yan 1—f02

H= jm

[oe]

()

x log x
il g

. A+x2™
Putx =tan® = dx = sec20do
f”/z tan 0 log(tan 0)
sl = B ——)
0

2
Py ec“0dob

J‘"/Z sin @ log(tan 0) "
0

1
cosO-
cos20

/2
= f sin 6 cos 0 log(tan 0) d6
0

dx = [\/1+x2]3

+C

> 2%*

=vV5-1

1 /2
= Ef sin 20 log(tan 6) d6
0

/2

=0 (f sin 26logtan 6 db
0

_ 0)

fl [x[1 + sinmx] + 1]dx

-1

= fo [x[1 + sinTx] + 1]dx

-1
1

+ f [x[1 + sinTtx] + 1]dx
0

Now,—1<x<0 = [1+sinmx]=0
0<x<1 = [1+sinmx] =1
= [x[1+sinmx]+1] =1

1

2 f [x[1 + sinTx] + 1]dx = 2
-1

(d)

We have,

[oe]

I = f e~ dy

0

I = %bf e_(‘/ax)zd(\/ax)

1 1vm r VT
Sl=—X—[=—— '-'fe‘xzdx=—
Va 2 2 a 2
0

Letl—f

-1 f ! d(2*) = ! sin“1(2*) + C
log2) 1—(2%)2 log 2
1
- log 2

dx Then,

(d)
We have,
Vs

I = f(cos ax — sinbx)? dx

T
== f(cosz ax — sin? bx — 2 cos ax sin bx) dx

-1

== f(cosz ax — sin? bx) dx

-1

T
-2 Jcosaxsinbxdx
—TT
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Vs
=>[=2 f(coszax+sin2bx)dx—0
-1

Vs
1+ cos2ax 1—cos2bx
:>1sz + dx
2 2
0

71’
=f2
0

(d)
maM+2n=1_p,n-1

Let] = | ————7— dx
X

2m+2ng ppem+ngq

+ cos2ax — cos 2bx dx = 2w

m+2n—-1 n—1

J‘mx —nx
(1 4 xmtn)2
n

m—1

dx

xnt+1

1)2
1

dx

394 (b)
We have,
16 /3

I = f |sinx|dx:f|sinx|dx+f [sinx|dx

0 0 5m
=]
T

5f|sinx| dx

0
/3

+ f |sinx | dx [+ |sinx|is periodic with period:

3 /3
:I=5fsinxdx+f sinx dx

0

5 2+( 1+1) 21
= X —_— = —
2 2

(d)
Let] = f

g(—x)} dx

Again, let

h(x) = {f () + f(=0)Hg(x) — g(=x)}

= h(=x) = {f (=) + f(O)Hg(=x) — g(x)}

/2

L)+ F(=0Hg () -

= h(—x) = —h(x)
Hence, h(x) is an odd function

= 1=0

396 (a)

398

We have,
[ = f Vtanx

sin x cos x
> = f(tanx)‘l/z d(tanx) = 2+/tanx + C

(9
We have,
/3

[ i
3 an x

-m/3

Vvtanx

sec? x dx

6tan x
+c}dx =0

/3 /3

f [tanx|dx + b f

—71'/3 —n/3

1+ secx

tan x
1+ secx + secx

+c dx=0
-m/3
/3
21
:>2af tanxdx+bx0+c<?):0
0

21

/3
+—c=0
3 c

2 21 a
> —In24+—c=0=>c=—-—1n2
3 3 m

(d)
Given, f'(2) = tan7 = 1,f(4) = tan?

2a
= —[logelsecxl]

V3

j Freoriac=[bire ]

[f D% - [f ‘@1

dx
Let] = f cos3x+/2sin2x

f dx 1
cos3 x

dx
4sinxcosx_EICOS7/2xSin1/2x
1 sec4xd 3
=3 ) = x =5

1 f (1 + tan? x) sec® x
— dx
Puttanx =t = sec?x dx = dt

Vvtanx
1+ t?

S ==
> dt

1 1
=~ | t7'/2dt +—f t3/2dt = ¢1/2
2_[ 2

+—+c
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1
=+/tanx + gtans/zx +c

(b)

On putting, x = tan® = dx = sce?0 d6, we get
() = j tan? 0.sec? 0 "

fe) = sec?0(1 + sec)

—fsecze_lde—f 0—1)do
N 1+ secH = | (sec )

= log(sec6 +tanB) — 0 + ¢

= f(x)=log(W1+x2+x)—tan"lx+¢

At x=0, f(0)=1log(1+0)—0+c = ¢c=0
» f(x) =log(y1+x%2+x)—tan"1x

At x =1, f(1)=1og(1+\/§)—§

(b)
We have,

1 /4
| = fo mdx = fo cos 0, where x = tan 0

1
>[=—

V2
403 (a)

We have, I(m,n) =1 = fol t™(1 + t)"dt
Fm1 ]1
m+1 0

- 14+ ) gmtige
m+1j( )

= I(m,n) = [(1 +t)"-

2n n
———7I(m+1,n-1)

= I(m,n)—m+1 m+1

404 (b)

1tan~lx
Let1=f0 = d

1+

1'[/4 £2 “/4
1_ —
H

[ -0]-5
2 32
405 (b)
5 x2 5 (x%-4 4
Let ] —f 2o dx = f3 (x2_4+x2_4) dx

5 4
=L (1+x2_4)dx
4 x —2\1°

=[x+2le°ge<x+2)]3

5-2 3-2
=[5 + toge (573) =3~ 108 (555)|

3 1
=2+loge<7)—loge<§)

3 5 15
=2+loge<7x1)=2+loge(7>

406 (b)
fmdx=fm-1dx
=\/xz—+azfldx
—f[;—x(\/xz—-l-az)fldx]dx

[ 2x
— 2 2 | =
=xyx*+a f_z x2+a2x]dx

.2 2 2
x“+a“—a

=x\/x2+a2—f—dx
| Vx2 + a?

- 22
=x\/x2+a2—f \/x2+a2——]dx
Vx2 + a?
=xx%2+a?— f\/x2+a2dx+af
Vx2 + a2

=xyx2+a?—1+a%loglx +Vx%2+a?]+c
= 2] = xyJx2+ a2+ a’log[x +Vx2+a?] +c¢

2
=1 =;w/x2 + a? +a710g[x\/x2 +a2]+c
(b)

In + Inys :f
0

/4
tan™ x(1

+ tan? x)dx

/4
=f tan™ x sec? x dx
0

Puttanx =t = sec? xdx = dt
1

o IT'L + In+2 = f tn dt =
0

= lim n[l, + I,4,]
n—>0o

n+1

n

im
nooon + 1

lim —1
R
(b)

Putx + 1 = t?

=1

= dx = 2tdt
=>x*+1=(0t*-1*+1
=t*—2t*+2

. Given integral

= f(t‘f —2t2 + 2)t.2t dt
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:Zf(t6—2t4+2t2)dt I _%< f/i_x2>+(K_%)
X

=1 1< V2x >+c here € = K — —
=—-——|—/— ,where C = K ———
V2 \W1 — x2 2V2

412 (c)

I 7 5 3 (an-1)/n \/}
x+1)2 x+ 1)z x+1)2 I:f ——d
<7>_2<5>+2<3> =

_ ra—(1/n) Vx .
= fl/n —a—_x+\/de (1)

(o) /1 _1_
F100 _ fa_(l/n) n+a - xdx
1

| reed e dx = logllog ()] + ¢ mo Ja-Era-iox)+ [Fra

1
We have, 0 < x < 1 >1=f, "r%dx ..(iD)

1
Exz <x*<x On adding Egs.(i) and (ii), we get

S 2s a~(1/n) 1
_xxz i 21 = f ldx = [x]. ®
=>e >e 1

/n n

1 1 na-2
>2l=a————=
1 n n n

1
—x? - na — 2
:jexcoszxdx>fe X cos?x dx =] =
0

— 2 _
= e ¥ cos?x > e ¥cos?x

5 2n

=>0L,>1 (D) (b)
Also, cos?x < 1 Let] = [e*(x® + 5x* + 1)dx

= e coslx < e * = fexdex+ 5fe"x4dx+fexdx

e a2 —
CToX > =X = x%e* — f 5x*e¥*dx + 5 f e*x*dx + e*
>—x] =xe*+e* +c¢
L 1 (@)
N -[ e—x2 cosxdx < f e_xz dx < f e—(1/2)x2 dx CcoS X ]og (g)is an odd function
5 0

0 1/2
=L <I3<I, (1D 3 f cos xlog (1 il x) dx =0
From (i) and (ii), we get[; <1, < I3 <1, -1/2 I-x

Hence, I, is the greatest integral k=0

(<) (b)

We have, . Let I = [sinv3 dx

I :l[ dx = —l— =
(14_x2)vqfr}7 Put \ﬁ; t = ZJde dt

—-tdt 1

-udu
== f(u2+z)\/ﬁ’

1

wheret? — 1 = u?

= 2[—tcost + f cost dt]

= 2[—tcost +sint] + ¢
= 2[—Vx cosVx + sinVx] + ¢
416 (d)

fl) =@ -1D2x) - (x-1)
=(x-12x%2+2x-1)
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. - g . . 10 t 1
\{/Xh;h is positive for x > 1. Hence, f increases in j g dt = -3 (log ) + ¢

Hence, global maxi ffisf(2) = 4 1
(;nce global maximum of f is f(2) ———[log(1+ )] i

= ——[log(x +1) —logx]? +c
hm 2

e ’1 + f 1+ xz = —%{log(x + 1} - % (log x)?

11+ %2 + log(x + 1) .logx + ¢
—[ 17 L=\/§—1 422 (c)

(d) Let! = [} x|x | dx

We have, 1/2 1 1 1
21 =—f x(x——)dx+f x(x—z)dx
I =f cos? x dx, 1/2

312
0 x* X l___

s
=] = Zf cos®xdx [+ cos?(2m —x)
0

1 1
— c0s%x] (E_ﬁ) (3 4 24 16) ~8
But, [ cos®xdx =0 [+ cos®(m—x) = 423 (a)
r Jo - . -
99 Let
—cos”? x] x
~I1=2%x0=0 I = —dx=f—a dx
(b) Va=* —a* J1-(a*)?
1
Let] = f_zz(ax3 + bx + ¢)dx
In the given integral, ax3and bx are odd
functions. Hence, it depends only on the value = loga sin™!(a*) +C

of c. 424 (C)

(b) e
Let] = _—
Let [ = fonx f(sinx)dx flog? et(et-1)1/2

ax/z

== logaf 12 — (a¥)2 d(a®)

u

du

n Pute“ — 1 =t2? = e*du = 2t dt
=>1= f (r — x)f{sin(mr — x)}dx Ver=1 oy
o o= [T

1 (t2+ 1)t

= nfonf(sinx)dx - xf:f(sinx)dx _, fm dt

(1+1t?)
= 2[tan"1t [{¢* !

T
=>1= nj f(sinx)dx — 1
0

/2
= 2] =2n f(sinx)dx
0
/2

=Il=m f(sinx)dx
’ >Vver—-1= tan( )
o 3+41=4
= e¥ = —
_ rlog(x+1)-logx _ log(1+§)
Let [ = dex = f—x(x+1) dx 425 (¢)
J log (1 + %) We have,

(i) 1= [r09" ) - FrgGax

Putl4i=t = —Ldr=dt =1 = [ f@g @ - [ F@gwdx
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= {rg'0 - [ 7009 codx]

~{oeorw - [ g wr
=>1=fx)g (x)—f'(x)gx)
(d)
Let] = [™* x3sin*x dx
—-/4
Since, x3 sin* x is an odd function.
~1=0
(a)
7.5.3.1

Letlzfn/ sin® x dx = =z
8.6.42 2

[by Walli’s
formula]
1057w
©32(4.3.2.1)

105m
T 324!
(b)
We have,

/2

T R
8cos?22x +1

-1t/2
/2

x
=2 —d
f8€0522x+1 x
0
/2

= 2I;,where I; = f
0

x
—d
8cos?22x+1 x

dx ..(1)

8cos22x+1
/2 T

——x
=1 = z d
! f8cosz(n—2x)+1 x

0

/2 Zx ..
= 11 = fO mdx ...(ll)
Adding (i) and (ii), we get

/2

x
== | — 4
1 2_[ 8cos?22x +1 X
0
/2
sec? 2x

9 + tan? 2x X
/2
9 nf sec? 2x J
4 ) 9+ tan?2x X

0

=2

2 sec? 2x
— — dx
9 + tan? 2x

/4

=1 = d(tan 2x)

ZJ 32 + tan? 2x
0

T 1 _, (tan2x\1"
=h= | (5], -

2

Hence, I = 21, = T
12
(b)

+ fO) cosx =5 2 ()
Then, f'(x) = cosx

s~ f(x) =sinx+c¢

(d)

On putting y? = f(x) =

_ 3y2-2
T 1-2y2

- [rw)

/4

, we have
2x+3'
___2
and dx = = zy2)2 dy

1/2 dx 1-—2y?

3y2 —Zdy

f Ya- 2}12)2

2

-2 e

Zf[ 1 2 ]d
2y2—1 3yz2—2|Y

1+\/_ f ‘\/_+\/_
81z J2y J_ V2

Thus, g(x) =log|x| and h(x) = log|x|
(<)
Let55° = ¢~ Then, 5% 555 (log5)3dx = dt,

x 1
— 557, e5% . ex — .
fs 557 5% dx (10g5)3f1 dt

(a)
te
(o) = f t

=l Iy = -
Now, tlim f) = —tlim et+1=1

(b)
We have,

—[x]

CcoSs 2x cosx —sinx

(sinx + cos x)? x= (sinx + cos x)? x
= [ =log(sinx + cosx) + C
434 (c)

The primitive of the given function is

f \/sin3 x sin(x + 0)
dx

j \/sin3 x(sin x cos 8 + cos x sin 8)
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cosec?x dx

v/cos 0 + cotx sin O
Putcotx =t = —cosec?x dx = dt

_\/sinefx/cote +1
2

(cot®8 + )2 + ¢
sin@

2
—m(cose+tsin9)1/2 +c

—2cosec B(sin x cos 0 + sin 8 cos x)1/?

Vsinx
sin(0 + x) )

sinx

+c

1/2
= —2 cosecH (

435 (b)
We have,

x*—1
Izj dx
x2vVx*t+x2+1
(x2-1(x*+1)
dx
x2vVx*+x2+1

f<x+;><x—i>dx

I ﬁ
et
-4 J—{ -

436 (b)

J32x3(logx)2 dx

x* x*
= 32{(logx)>=—— | 2logx-=-=
32{(logx) 2 f 0gx - dx}

= 8x*(logx)? — 16fx3logx dx
X

= 8x*(logx)? — 16 {log x T

= 8x*(logx)? — 4x*logx + 4fx

= 8x*(logx)? —4x* +logx + x* + ¢

440

= x*[ 8(log x)?
(@)
Letl = |

—4logx+1]+c

e*(1+sinx)
1+cosx

—fl *sec? 2 +f *tand
= 28 SeC2 X e an2 X
—1[2 * tan fz Xt xd]+f *tand
—2 e an2 e anz X e anz X

= extan£+c
- 2

(a)
We have,

I=f10g(\/1—x+\/1+x)-1dx

I I1
=1 =xlog(vVl—x+V1+x)

fl 1

241 —x2
“x dx

=1 =xlog(WV1—x+V1+x)

1.f( N 1 )
-5 \1- dx
2 1 — x2
x 1

=>I=xlog(\/l—x+\/1+x)—5+isin‘1x+c
Hence,f(x)=10g(\/1—x+\/1+x),A:—%and

1
B=1

2
(@)
/4 .
Letl = [ log(1 + tanx)dx .... (i)

/4
:>I=j; log[1+tan(%—x)]dx

-,

/4 /4
= f log 2dx — J log(1 + tanx)dx
0 0

— tan X]

og 1+ 1220
8 +1+tanx

== logZ[x]ﬂ/4 I
= 2] =
(a)

f(x) = |x| sin3 x is an odd function

I
Zlogez = I=§10g92

2

f |x| sin3x dx = 0
-2

(<)

Since, e*
1.

~[¥1 js a periodic function with period
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1000
f ex—[x] dx
0

1
= 1ooof e*dx = 1000[e*]}
0

=1000(e — 1)
(b)

1
Put tan" lx =t

dx =dt
(14x2)
C(Gan™'x)® oo t?
RS mdx—ft dt—z+c
tan—1 x)*
=w+c
(o)
— (T i3
LetI = [ sin®8d@
[ ~sin@ > 0
for0<O<m

s
= f sin 0(1 — cos? 0)d0
0

Putcos® =t = —sin8d0d = dt
31

- —_ 42 = -
"I_j_l(l t*)dt lt 3

-1

We have, d[f(x)] = e * sec? x dx
On integrating w.r.t x, we get

flx) =eB* 4+ ¢

(0

We have,

2
1=fvw@m*f@@»y@wx
1

=/ ! f’( (x)) "(x)dx
fogoy! \I¥)9

2
== !fo;(x) d(fog(x)) = [log(fog (x))]i
= I = log{f(g(2))} - log{f (g(1))}

=0 [+ g(1) =g(2)]
(d)
Given, f'(x) = 2
On integrating both sides w.r. t. x, we get
fx)=2x+c
f)=2x1+c
>c<4-2>c<2

=>f(x)=2x+2
f f(A)=2x4+2=10
(c)

_ '@
Letl = | g e

_ CI
Put logf(x) =t = 5 dx =dt

1
I=f? dt =logt+c

= loglog f(x) + ¢
(a)
_2 /2 Vcos© .
Let I =2 Tesriea 40 (1)
_2 /2 Jcos(m/2—6)
And [ = 3 fO sin(m/2—0)+/cos(m/2-0)
_ 2 (m/2 Vsin@ ..
=1= 3f0 \/sin6)+\/cosede (1)
On adding Eqgs.(i) and (ii), we get

2 2
2 =3 21d6 = g[e]’g/2 =>[==.
(a)

n n n
lim

+ oot —5——
noow IlnZ + 12 n2 4 22 n2 + n2
n

lim —_
n-o Lun? + r?
r=1
n

1 1
lim —2—2
L)

r=1

bodx

= =[tan"1x ]} =

fo 1+ x2 [ lo
(d)
Integrand is an odd function. So, the value of the
integral is zero
(a)
Let] = |

sinx
cosx(1+cosx)

Put cosx =t = —sinxdx = dt

szt(;itt)z_“%_(lit)]dt

t+1

= log (T) +c=f(x)+c [given]

s~ f(x) =log (#) = log (Hﬂ)

(@)
Since f(x) satisfies conditions of Rolle’s theorem
on [1, 2]. Therefore, f(1) = f(2)

Hence, flz fl)dx=f2)—f(1)=0

CosXx

453 (a)

f e?*(2sin3x + 3 cos 3x)dx
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=Zfezxsin3x+dx+3fezxcos3xdx
=e%X sin3x—3fez"cos3x dx

+ 3fe2xc053x dx

=e?*sin3x + ¢

454 (d)

2
f Ix]ldx
-2
1

- 0 1
f_z 1] x+f_1|[x]| x+f0 ]l dx

2
d
+f1 I[x]ldx
0

-1 1 2
=f 2dx+j 1dx+f0dx+f1dx
-2 -1 0 1

= 2[x]23 + [x]%; + 0 + [x]?
=2(-14+2)+(0+1D)+2-1)=2+1+1=4
(9

We have,

/2 /2

f cos™xsin™x dx =Af sin™x dx

0 0
/2 /2

= j (sin 2x)™ dx =2"lj sin" x dx
0

0
/2

Vs
= j(sin dt = 2"“&[ sin™ x dx
0

0
/2 /2

:Zf sin"tdtzZ””Af sin™ x dx
0 0

2a a
j f(x)dx = fo(x) dxif f(2a — x) = f(x)
0 0

1
— 1 —
$2—2n+ﬂ_$ﬂ.—2—n

(a)
Clearly,
3

'ftZSintht—O
) oez+1 T

t?sin2t , .
257 1s an odd function

-3
Also,
1

1 1 L (t+cosaTt
= fn (25059
t?2 +2tcosa +1 sina sina /],

0
a
"~ 2sina
Thus the given equation reduces to

, @ sina
X - —2=0>x=+2
2sina a

(a)

__ m/3 dx
Let] = fﬂ/3 1++/tanx

/3 Vcosx _
f <\/sinx+\/cosx> dx ... (1)

_ (T/3 Vsinx ..
=1I= fn/6 Veosx+Vsinx (1)

b b
( f f(x)dx = f fla+b— x)dx)
On adding Egs. (i) and (ii), we get

/3 T
2 = ldx = [x]™3 ==
| rax=paii=g

/6

T
=] =—

12
(d
2
f [x?%]dx
0

= j:[xz]dx + Jﬁ[xz]dx

1
V3 2
=f [xz]dx+f [x?]dx
V2 V3
2

1 V3 2
=f0dx+f 1dx+J 2dx+J 3dx
0 1 V2 V3

= [x]Y? + [2x]%3 + [3x1%5

=5-V3-+2
(a)
Given, [ f(x) sinx cosx dx = 2(b21—a2) log{f(x)} +

c
On differentiating both sides, we get

1 1
207 - Foo! @
)
ROk

= f(sz sin x cos x — 2a? sin x cos x)dx
- [ L@,
= Teraz X
[f ()]
R €)) -
Il 12 f[f(x)]z (1)
Where I; = [ 2b%sinx cosx dx and I, =

[ 2a? sinx cos x dx

f(x)sinxcosx =

= 2(b?—a®)sinxcosx =

Now, I; = 2b? sinx cosx dx
Put cosx=t = —sinxdx =dt
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461

L= —betht = —b?t? = —b% cos?x

and I, = [ 2a®sinx cos x dx

Put sinx =t = cosxdx =t

ol = f 2a® tdt = a®t? = a®sin®x
~ From Eq. (i),

1
—b?%cos?x —a?sinx = ———

£

= fx)=

(c)
Let] = foaxf(x)dx

a?sin? x + b2 cos? x

(1)
=>]= f (a—x)f(a—x)dx
0

I = fa(a —x)f(x)dx
0
[+ f(x) = f(a —x)given]
=>]= aj f(x)dx—j xf(x)dx ... (ii)
0 0
On adding Egs.(i) and (ii), we get
2] = d
a.l; f(x)dx

=] =%j0af(x)dx

(a)
We have,

e
= f|logx|dx

1/e
e

=] = f—logxdx+
1/e

logx dx

e
'1[
=] = [x—xlogx]%/e + [xlogx — x]§ = 2(

(d)

Letl = [

j"/s (3 cos 40 + cos 129) 10
0 4

/8 cos3 4046

3sin40 sin 129]"/8
0

4 12
3, T 0 1/ 3m 0
—(SIHE— )+E<sm7— )]

HEBRUE

3
6

_+_

-MH-M»—*-M»—*

e—1
e

)

coshx 4
X
1+ e2x

—-X

1
_L
_fl e*+e 4
T 2@ rey ™
_1J1 1+e%*
T 2)_,(1+e2X)ex

1

_E[e_x]h

(o)

We have,
/2

U = f x0sinx dx

0
/2

= Uy = [—x1%cos x]”/2 +10 [ x°cosxdx

8

= uyo = 10[x? sinx]; /2 _ 90 sinx dx

- 10(3)

9

X

9
—90 ug

= Uy + 90ug = 10 (g)

(C) 3 1(,4

Let] = fx sm[talnixs(x )]dx

Put x* =t = 4x3dx =dt
1 sin[tan~1(t)]dt

1= f 4 1+t2

Again, put tan™

= 1 du = 1
o _stmu u——Zcosu+c

1
~2 cos[tan 1 (x*)] + ¢

466 (d)

We have,
—-2n 10 2n+1

Z f sin? xdx+2f sin?’ x dx

-2n-1 n=12n
10 2n+1

- Z f sin?’ t dt

n=1 2n
10 2n+1

+Zf sin?” x dx , where x

n=12n

—t

10 2n+1 10 2n+1

——2f sin27xdx+ZJ sin?’ xdx =0

n=12n n=12n
467 (d)
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dx = dx

1 .[ sin? x + cos? x

sin? x.cos? x sin? x cos? x

- [ (o 5m)
~ ) \coszx " sinzx)

= j(secz x + cosec? x) dx

=tanx —cotx + ¢

(@)
We have,

1 1
I—f (x —[2x]) dx = J-xdx—_fl[Zx]d

-1/2 0 1/2
[f [2x] dx + f[Zx]dx+Of [2x]dx

-1/2

+ f[Zx] dx

j —2dx + —1dx+f 0dx

-1/2 0
fldx
1/2
——+1
-2(-
+(1 1)]
2
i 1 1
>]=-— —1——+—]=1

2 2
(@)
We know that if f(t) is an odd function. Then,
foxf(t) dt is an even function.

l—1/2 0 1/2

Since the function f(x) = log:r—i is an odd
function. Therefore, F(x) is an even function

(9
We have
g(x)

f d(t)de
f(x)
= 9'(0)-d(g(x)) — f'(0). d(f (x))
(d)

3
f (x—1)(x —2)(x —3)dx
1
3
= J (x — D (x? — 5x + 6)dx
1

3
= J (x3 —6x% + 11x — 6)dx
1

R
(81 162 99

73 T2
27 27) _
At

[x*  6x3 11x? ]3
— 6x

()
Given, f(x) =
sinx +sin2x +sin3x sin2x sin3x
3+ 4sinx 3 4sinx
1+ sinx sinx 1
Applying C; —» C; — (C, + C3), we get
sinx sin2x sin3x
=0 3 4sinx
0 sinx 1
= sinx(3 — 4sin?x) = 3sinx — 4sin3x
f(x) =sin3x

/2 /2
f f(x)dx =f sin 3x dx
0 0
cos 3x]”/2 ( 1) /2
= |- =|—=)[cos3x
[ 3 |, 3)1 lo

= (- %) [cos (3 xg) — CoS 0]
- (-Do--TFen=]

(o)
We have,

= [ 9Gotreo + Froyax
= 1= [ g+ [ geor' @ dx
= 1= 1) ([ 90ax) - [ (160 [ geax) ax
+ [ g@rwax
= 1= f@g@) - [ 9(g @
+ fg(x)g'(x)dx +C

= 1= @@ +C [+ [ 9= g0

475 (a)

[(557) o= e[
x(x + 4)
f [(x + 4)2 (x + 4)2] dx

|

J [x+4 (x+4)2

—j et [y
‘(+4)" (+4)2"
X

— x

+f et
x+ a2z
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xe*

2m
=(x+4)+c :'I=\/§f |cos(x+%)|dx
476 (c)
Given, P = f03nf(cos2 x)dx ...(i)
and Q = fonf(cos2 x)dx ..(ii)
From Eq. (i)
_ 2 - _
P—3f0f(COS x)dx =1 \/E{f costdt + f (—cost)dt

/4 /2
=>P=3Q >P-30=0 91 /4
costdt}

9Im/4

s
=>1=+2 f |cost|dt,wheret:x+z
/4

/2 3m/2

(d) N
Let g(x) = f(cos? x). Then,

g(ralcn+ nmw) = f{cosz(x + nm)} = f(cos? x) = g(x) L \/_[(1 __) C1-1+ ( N 1>]
- V2

f gx)dx = nfg(x) dx — 42

0 0
3T T . (C)

= [T g(x)dx =3[ g(x)dx [Puttingn = 3]
, o Let] = f::/zz(xs' + x cosx + tan® x + 1)dx

3m/2

= f f(cos?x)dx =3 f f(cos?x) dx Since, x3, x cos x and tan® x are odd functions,

0 therefore
(© = =, =n
We know that x — [x] is a periodic function with —m/2
period 1 unit. Therefore, (a)

nfx] 1 v f(x) =gx)

b b
f (x—[x])dx=n[x]0f(x—[x])dx =>f f(x)g(x)dx=f fQ)f (x)dx

0

1

n 2
= n[x]fxdx = E[x] _ [(f(;c))

(d) 1 2 2
Putt =x2+1=dt =2xdx =§[(f(b)) - (f(@)]

2 3 5 _
j x_dx=lj E=D .. (©)
o (x24+1)3/2 2), t3/? We have,

1% 1 32 4e* + 6e7* 4e?* + 6
EL[“‘t Jat = [t = [ g
1 115 4 2% 1
=—[2\/E+2—] =>I=f9e2x—4dx+6f9e2h4dx
; Ve I ZJ 18e™ +6J e
= = — D S— B —
_1[2\/§+1_2_2] 9) 9e2 2™ T ) 9 g™
2 6
— 2x _ _ _ —2x
_2\/_ I—910g(9e 4)+81og(9 4e ")+ C
-[Fr o=
(d) 3
We have, - —log e +C

2w

2 3
1= §log(9 e?* —4) + Zlog(9 e?* — 4)

I 3 351 9e?* —4)+C
I=f|cosx—sinx|dx = ——x+%0g(e )+

Hence, 4 = _E’b =§andC ER
484 (b)
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cotx—tanx

cos4x+1
Let [ = [————dx _ tan‘1<

2 cos? 2x

cos? x—sinZ x

)

Sin x cos x Let I = [e*secxdx + [ e*secxtanx dx

— X _ x
.Slnxcosxdx =e”secx fe secx tan x dx

+fexsecxtanxdx +c

=e¥secx+c¢
2 cos 2x sin 2x dx (d)

1 (—cos 4x) f1(x) = 2xe=(+D)" _ "
sin4x dx = ST +c oy (e‘(x2+1)2 B e_x4) [here ot
—cos 4x

2
3 +c=kcos4x +c >e‘(x2+1)]

So, f'(x) > 0,whenx <0 [as xt < (x2 + 1)2]
(b)
Given, foax dx<a+4

— 4 Za 2
Letl_:f_2|x+1|dx , :[% §a+4:>a75a+4
0
j_z —(x+1)dx+j_1(1+x)dx = a*<2a+8 =>a*-2a-8<0
x2 - 21t = (@a-4)(a+2)<0=> -2<a<4
—l—+xl +lx+= ()
-2

2 2
-1 Given, u, = fon/

1 1
_[E_ 1-(2 —2)] + [4+8—<1 +§)] oru, = [*tan" 2 x (sec?x — 1) dx

0
/4

1 25 /4
=—4 (—) =13 = f tan™ 2 x sec? x dx —f tan™ 2 x dx
2 2 0 0

(c) On putting tan x = t,sec? x dx = dt in Ist integral,
f?’ dx we get
2

X% —x T
3 dx 3r 1 1 un=f t"dt — Uy,
= [— - d 0
L x(x—1) fz [x—l x] x . =11t 1n-1 .
= = = — =
= [log(x — 1)]5 — [log]3 e S | n—1
= [log2 —log1] — [log 3 — log 2] (b)

4
tan™ x dx

— 2log2 — log3 = log— Letl = [ xsin*x dx ...(i

= 2log2 —log3 = log> etl = [ xsin*x dx ..(0)
(d)

1

_ o x4 o U=

Let I = [ dx—fx+_2_1

xt—x24+1

1= fon(n —x)sin*x dx ...(ii)

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

T
21 =7tf sin* x dx
0

= an:/zsin4x dx
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494 (a)
We have,
sinx — cosx

V1 —sin2x

J‘sinx — COS X

eSInX cosx dx

sinx
e

cosx dx

sinx — cosx
= J. eS"¥ cosx dx = eSi"¥ + C
495 (c)
dx

Let] = f\/m%
Now, let x = t® = dx = 6t°dt

ﬁl—f 6¢? dt—6f i dt
e+ e+

1
cof(eeri-
+1

=2t3-3t2+6t—6log(t+1)+c

= 2vx — 3(Vx) + 6(Vx) —6log(x + 1) + ¢
496 (a)

We have,

7
=f3\/x 1+ Vx%dx
3 4
= Zf Y1+ x4 ><§x1/3dx

3
= —f(l +xIHY7d(1 + x*/3)

3 7
= 1=7xgx(1+x 4/3
T (142
——2(1+x4/3)8/7+c
497 (a)
Let] = fsin‘l( 2 )dx
1+x2
Put x =tan® = dx = sec’0d0

I = J sin~1(sin 20).sec? 0 do

= 2fesec29d9 =2[0tanB — ftanede]
= 2[0tan 6 + logcosB] + ¢
1
=2[xtan‘1x+lo ]+c
ST+ 2
=2xtan 'x —log(1+x2) +¢
=f(x) —log(1 +x?) +c [given]
o f(x) =2xtan"lx
498 (b)

. /2 .
Given g = [, x'%sinx dx

/2
= [—x20 cos x]7/* + f 10x°. cos xdx
0

/2
=0+ [10x° sin x]ﬂ/2 f 90x8 sin x dx
0

9

=10 (g) — 901,
= I,y + 9015 = 10 (g)

(d)
Letl = [

0 a2cos?x+b?sin2x

and [ = f (m—x)dx

0 aZ?cos?(m—x)+b? sin?(m—x)
T (m—x)dx
fO a? cos? x+b2sin2 x -.(11)
On adding Eqgs.(i) and (ii), we get
o] = f" (x+m—x)dx
~J, a?cos?x + b%sin%x

o1 f" dx
=>2=mn ,
o a?cos?x + b%sin?x

T (" dx
= Iz—f
0

9

x dx

(D)

= [ =

2 a? cos?x + b?sin? x

T (/2 dx
=>[1=2"=
2,’; a? cos?x + b?sin x

On dividing numerator and denominator be
cos? x, we get

; f”/z sec? x dx
=7 _
o a*+b?tan’x

Putbtanx =t =>bseczxdx=dt
m 1

t
1_
bf az+t2 b a[tan a]o

[oe]

T
ab 2 ] 2ab
(a)

1
f_l(x — [x]Ddx
= fo(x+ 1)dx+fl(x—0)dx

o] o5

(d)
We have,
Vs

I = f(cospx — singx)?dx

=1 = f(cosz px + sin? gx — 2 cos px sin gx)dx

-1
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Since cos? px and sin? gx are even functions of x

and cos px sin gx an odd function. Therefore,
Vs s T

fcosszdx=2fcosszdx, fsinqudx

- 0 -7
s
=2 f sin? qx dx

1 .
and, f_n cospxsingx dx =0
s s
ol = ZICOSprdx + Zf sin 2 gx dx
0 0

s
1+ cos2 px
Lo [ (Lremzeny

0
s

1—c052qx
+2j dx

0

Vs A
:I=f(1+0052px)dx+f(1—coqux)dx

sin2 px1™ [x —sin2gx1™
3l e Ik

:I:[x+
2p | 2q 0

(d)

/1

1 41 1
=Z[log(1+x )]0=Zlog2

503
We have,

J‘\/3—251n2 du+j costdt =0

/2
Differentiating w.r.t. x, we get

dy
V3= 2sin2x + —=cosy = 0
sin®x + - cosy
dy V3 —2sin?x

dx cosy
504 (b)

I, = ftan" xdx = Jtann‘2 x (sec?x — 1)dx
= f tan" 2 x.sec?xdx —I,,_,

> L+, ,= ftan"‘lx.seczxdx

Put tanx =t = sec?xdx =dt
n—-1

- In+1n_2=jt"‘2dt= Tte

(tan™ ! x)
S I+l =24

n—1
505 (c)
We have,

s
S 2fcos(n+ Dxdx=0
0
Sy = Iy
Sl =L ="
506 (a)
Let I = [(sin®x + cos®x +
3 sin? x cos? x)dx
= f{(sin2 x)3 + (cos?x)3
+ 3sin? x cos? x} dx
f [(sm x + cos? x)(sin* x + cos* x] dx
sin? x cos? x) + 3 sin? x cos? x
_ f [(sm2 x + cos? x) — 3 sin? x cos? x] do
+3sin? x cos? x

=ly=>IL,=nforalln=>0

=f1 dx=x+4+c
(a)

P x| % x| ? x|
—dx —dx+ | —dx [va<0
a x a X 0 x
< b]

0 b
f —1dx+f1dx
a 0

=a+b=>b—(-a)lb|—|a]
()

107
f | sin x|dx
0

/2
=10 U sin xdx
0

T
+J sinx dxl
/2

[+ | sin x|is periodic with period 7]
= 10[[— cosx]/ + [—cosx |7 /,]
= 10[1 + 1] = 20
(a)

(sec x=7)
Let [ = [——= e dx
_fsm xsec?x —7sin” x
B (sin? x)? x
_f d (tanx)d
= ) dx \sin7x)

tanx

sin” x
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511 (a)

We have,
1/2

T |d

f |xcoszx| X

-1/2
0 1/2
X X

=>[]=- fxcos7dx+f xcos7dx
-1/2

0
_m2+4/2-8

T2

(b)
Let] = [ ogelany) ;.

sinx cosx
Put tanx =t = sec?xdx =dt

log,t
Izj ie dt

Again, putlog,t =u = %dtzdu
uZ
I=fudu=7+c

log, t)?
:%H

loge(tanx
= [ o8Ny coc? x dx

1
=3 [log, tanx]? + ¢
(@)
2
Letl = f(x+2) eXdx = [ e* [M] dx
(x + 4)2

A (x+4)2
-1= [ e
4e*

=] = jx+4dx+ (x+4)2dx

X )_ 4e* p

x+4 (x +4)? x
4e*

—d
+ (x +4)2 x

|ax

:>I=ex(

xe*
=] = oy, +c
514 (b)

We have,

I = ! d
h f sin(x — a) cos(x — b) *
cos{(x —a) — (x — b)}

sin(x — a) cos(x — b) dx

=] =

cos(a —b) J
1

= m[{cot(x —a) + tan(x — b)}

+dx

{logsin(x — a) — logcos(x — b)}

b)
+C

~ cos(a —

sin(x — a)
o8 cos(x — b)

- cos(a — b) +

515 (a)

We have,
/2

-]

—-m/2
0 cosx m/2 cosx
=] —fn/21+ zdx + [ o dx
cosx
1r/21
0 /2

CosXx
X =
0

1+ e~
-1/2
e*cosx

1+e*

cosx p
b
1+4+e*

(D)

Putting x = —t 1nf ——dx, we get

e*cosx
1+ e~

/2

.-.1=f

/2
N cos x p
f 1+e* x
0 0
/2
(1+e*)cosx

=] =
(1+e%)

/2

== f cosx dx = [sinx]F/? = 1
516 (a)
3
~ x
f [tan ' (x2 +

= )|
f [tan 1

T 1)] dx ( tan~! = cot_1% )

f_sl (g) dx = %]: = 5[3 +1]

) +tan™?! (x

2+1)

+ cot™? (

=27 ( tan"lx +cot™l x =
517 (c)
We have, f;ﬂ f(x)dx = n?
Puttingn — 2,—-1,0,1, 2, 3, we get
0

ff(x)dx=4, ff(x)dx=1,ff(x)dx
2 21 0

2
=0, f(x)dx =1,
/

3 4
Jf(x)dx=4andjf(x)dx=9
2 3

ff(x)dx=4+1+0+1+4+9=19

518 (a)
We have, fozn(sinx + | sinx| )dx
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V1
= .[ (sinx + sin x)dx
0

2n
+f (sinx —sinx) dx
A

T
j 2sinxdx +0=2[—cosx]j
0

—2(cosm —cos0) =4
()

T Sln y- Sln X
fx) = }11_r)r)16 i [ form]

2sinycosy —0

f4x f(x)dx = j4x (511215x> dx

=2fsin2x dx

=—cos2x+c¢

(a)
We have,

[ = x*+1
| =z

fxx+1—1d
) TGy 2™

-1
(x +1)?

Let] = f_nﬁzsinlxl dx = 2f0n/2 sin x dx

= 2[—cosx]}/* = 2
523 (a)

f dx
a?sin?x + b2 cos? x

1
}dx—ex
X+

] sec? x dx
~ ) a?tan?x + b2
1 e

2+ ()

Wheret = tanx

sin® x—cos® x
1-2sin? x cos?x
(sin* x — cos* x)(sin* x + cos* x)
f (1 — 2sin? x cos? x)
_ [ (sin*x — cos* x) (sin* x + cos* x)
B f (1 — 2sin%x cos?x)
X [(sin? x cos? x)?
— 2sin? x cos? x]dx
B cos 2x(1 — 2sin? x cos? x)
__f (1 — 2sin? x cos? x)
— [ cos 2x dx
=> Asin2x + B = —%sin 2x + B (given)

dx

dx

4_x+1_7x—1

Let | = [———— dx

28~

1 1 1
=4f%dx—§f4—xdx
4,77% 1

= — 4_x
loge7+7loge4 T

(b)
We have,

1
[= ] ———d
_f5+4cosx X
1+ tan?x/2

| =
f 5(1 + tan? x/2) + 4(1 — tan? x/2)
122 [———ad(wn3)
= ——d|(tan
x 2
32+(tan5)

2 tan x/2
‘1( / )+C

=t
3 3

Hence,A = 2/3and B =1/3
(b)

Since, f"'(x) = sec*x + 4
f"(x) = (1 +tan?x)sec®x + 4

ndx

ta
= f'(x) =tanx + 3 +4x+c
=f'(0)=0
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>0=c

Then, f'(x) = tanx+taln X+ 4x
1

=tanx+§tanx(sec x—1)+4x

2 1
= f'(x) = tanx + 3tanx sec?x + 4x
2

2 tan®x _
~flx) = §log|secx| + G 2x“+d
But £(0) = 0
=>d=0
Then, f(x) = %log | secx| + %tan2 x + 2x?

(b)
LetI = [ 32x3 (logx)? dx

x4
=32 {(logx)ZT—IZIOg

x4-
— 4 2 _ — - —
= 8x*(logx)“ — 16 {logx. ) fx y) dx}

= 8x*(logx)? — 4x*logx + x* + ¢
= x*[8 (logx)? —4logx + 1] + ¢
(b)

We have,

x+2
—dx
Vx2+2x -3
w5y
2x + 2
_@x+2) L
Vx2+4+2x -3

i_l

1
i ! Jx+1)2 =22

N
=>I=[\/x2+2x—3| s
1

+ [log(x +1)

43

s

1

1

2v3 1
:I=T+Elog3
(d)

Let! = [ |[x]|dx

-1
=j |[x]|dx+J| ]|dx
-2
fl |dx+f| x]|dx
-1
=f 2dx+f 1dx+f 0dx+f 1dx
-2 -1 0 1

-@=r@+r(3)

¢ logt /e ogt
:>F(e)=f —gdt+f g
1

dt
L1+t 1+t

: 1. : :
On putting t = —in second integration, we get

logt ¢ logt
F(e)=| ——dt dt
Q) f T+e +f1 t1+0)
B elogt (logt)l

1

= %[(logeﬁ ~(log1)?] = 5

(a)
_ (T/3 1
Let I = fn/6 1+tan3 x

_ (m/3 cos3x .
- fn/6 sin3 x+cos3 x x ..(i)
frr/3 sin3 x

7/6 sin3 x+cos3 x % «..(il)
On adding Egs. (i) and (ii), we get

/3 T
2 = J ldx = [x]gfz =—

/6 6

=] =

> =—

12
(c)
Let f71(x)=u = x=f(w
= dx = f'(Wdu

szf‘l(x)dx=fuf'(u)du

=>I=uf(u)—ff(u)du

=uf(w)—gw)+c [+ [f(x)dx=gXx)+c,
given]
~ Onputtingu = f~1(x) and f(u) = x
Weget, | = xf~1(x) — g{f '(x)} +c
(@)

Xlog x

II I

xZ

I 4
= > 0gx ) Cc
2

X
=I(210gx— 1) +c
(a)
We have,

1( 3)1/3
X—X
—dx
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1/3 1
) F dx

L1 2
Puttmg; —1=tand —Fdx = dt, we get

0 8
1 1 1 3 8
I= t1/3x——dt=—ft1/3dt=—x—t4/3
[ erx—gae=3 R
8 0
3
:>I=§x24=6
(9
Let] = f13/3 % sin G - x) dx. Then,
1/3

. 1 1 1
=1 =f tsm(t——) X ——Zdt,wherexz—
t t t

=2I=0=>1=0
(b)
x2
Let[l = folzzerx
Putting x? = t, we get

(b)
f(sin“x — cos* x)dx

= f(sin2 x — cos? x)(sin? x + cos? x)dx

= J‘(sin2 x — cos?x)dx = — f(cosz x — sin? x)dx

—sin2x
=—fc052xdx= > +c

539 (b)
We know that

/2
J sin™x cos™ x dx =
0

/2 7
J sin® x dx = —2
0 2

540 (a)
We know that

_57[
32

2(31

2a a
f ) dx = f (GO + f(2a — 0} dx
0 0

2a a a
:6[ f(x)dx=6[f(x)dx+0ff(2a—x)dx

=1+u

dx
7+5cosx

dx
1-tan2(3)
~ sec? (g) dx
- f 7 + 7 tan? (;ﬁ) + 5 —5tan? G)
~ sec? G) dx _ %sec2 (g) dx
- f 12 + 2 tan? (g) - f 6 + tan? (g)

1
Puttang =t :Eseczgdx =dt

dt 1 _1 L
szmzﬁtan (\/6)+c
1 1 tan(g)

= ﬁtan_ NG

542 (d)
_ (/3 _cosxtsinx
Let! = [ e

cos x + sinx

-

+c

/3
dx

o Vcos?x +sin?x + 2sinxcosx
m/3  cosx + sinx

dx

o+ (cosx + sinx)2
f”/3 cos x + sinx
o COsx+sinx

/3 T
= ldx =—=
J, 1e=3

543 (d)
fn[x]dx = fn(x —{xPdx
0 0

= fnx dx — fn{x}dx
0 0

= J;)nx dx—nfol{x}dx

Let] = f://f e*(logsinx + cotx)dx
/2

/2
=1 =f exlogsinxdx+f e* cotxdx

/4 /4
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/2
_f e*logsinxdx + [e xlogsmx]nﬁ
/4

/2

- f e* log sin x dx
/4

T T

= e™?log sin > — e™*log sin

1 1
= — 1'1.’/4- — = 1'1.’/4-
e™*log (\/i) € log 2

(b)
Let
1

1= fcot‘l(l —x+x%)dx
0

1
1= Oftan‘1 {ﬁ} dx

1
_ L (x+(1—x)
= [ )
) 0
1= f{tan‘1 x +tan™1(1 — x)}dx

1
= | tan” xdx+ftan_1(1—x) dx

0
1

tan~! x dx + f tan 1 (1 - (1 —x))

0
1

= than‘lxdx
0

546 (a)

/2 (sin? x—cos? x)dx

Letl = [

I_f”/z (sinx — cos x)dx
~J, (1 —sinxcos x)
I_Jn/z cosx — sinx

B o 1—sinxcosx
=>1=0

- [ rea- x))
0
©

/1+ in~ d
f Slnz X

. X X - X X
= f\/sm2—+ cos?=+ 2sin=cos= dx
4 4 4 4

= j [sin%+cos%] dx

0  (sinx+cosx)(sin? + cos? x—sinx cos x)

X X
=4 (smz— cosz) +c
(o)
(x + 3)e* _ [(x+4—-1)e*dx
x+42 X7 (x + 4)2

_ x+4 B 1 xg

_f((x+4)2 (x+4)2>e x

=fex ! dx—fex 1 dx
x+4 (x +4)2

ex

:x+4+f (x+4)2 f( +4)2
ex

:x+4+c

(d)

Let] = fn/z x sin? xcos?x dx ...(i)

dx +c

/2
:>I=j; (E—x)sm x cos? x dx ... (ii)
On adding Egs. (i) and (ii), we get
/2
2 = —f sin? x cos? x dx
2 Jo

T /2
= —J sin? 2x dx
8Jo

_nJ”/Z (1—cos4x>d
~ 8, 2 x

9] = [ sin 4x] /2
= =
16 0

N 21=1—6[§] = ]
(a)

Now, [wv" dx =uv' — [u'v' dx
=uv' — [vu’ — J vu"’ dx]
=uv' —vu' + fu”v dx

na=vam
(c)
Let 1 = [(¥x) (V1+Va?) dx
Put Vx* =t

4

3
=Zf(5\/1+t) dt

1
3[(1 4 t)sH
o e
5
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—Fdx
cosx —sinx

1 1
dx

_2 1 CcosS X 1 sinx)
V2 V2

1 1
=ﬁfcos(x+§)

J. sec (x + %) dx
1 v
= ﬁlog |tan (E

I——1 log tan(—+—3 )|+C
= =
V2 2 8

554 (d)

If f(x) is a continuous function defined on [a, b]
then

b
m(b—a) < jf(x)deM(b—a)

Where m and M are respectively minimum and
maximum values of f(x) in [a, b]
Clearly, f(x) = 1 4+ e™*" is continuous on [0, 1]
Also,
0<x<loxi<xzeX <erse™ >e*
and,
0<x<1l=x2>02e" >e2e* <1
ne*<e™ < 1forallx €[0,1]
S1+e*<1+e ™ <2forallxe[0,1]

1 1 1
:f1+e‘xdx<f1+e"‘2dx<fZ.dx

0 0 0

1
1
=>2—E<j1+e‘x2dx<2
0

()
Letl = [

0  +sin2 x+cos? x+2sinx cosx
m/2 (sinx 4 cos x)?

= X
0 \/(sinx + cos x)?

/2 (sinx+cos x)?

= fon/z(sinx+cosx) dx
=[—cosx+sinx]g/2=—0+1+1—0=2
(b)

Letl = [vxeV*dx

Put x = t2

= dx = 2tdt

= thzefdt
= 2[t%et — (2t)et + 2et] + ¢
= (2x—4\/§+4)e‘/§+c

()
Let

1 22 32
n—-oo n n n
n? 1/n
)

logA = li n11 1+
= log —nl_l)’I;lo Hog +n2
r=1
1

= logA = flog(l +x2)dx
0
2

1
x

= [xlog(l+x2)](1)—2_f1_l_x2 dx

0

= logA =log2 — 2[x — tan" x]}
= logA = lo 2—2[1—5]—10 2422
gAa = log i g 2
= A= elog2+§—2 =£e”/2
o2
(d)
We have,
X
f 1 d T
—_—dx = —
xVx? -1 12
V2
T
X
Nz =12

s
= 14— -1 V2 = —
secC X secC 12

= [sec™?!

1 T 1 s s
S>sec X——=-——=>S5eC X=X =SeC=
4 12 3 3

=2
(b)
We have,

I=0f f(x)dx

n ra

s1=>

=1 (r-1)a
=>1=)r foaf(y + (r — 1)a)dy, wherex =y +
(r—1Da
1= [ 1oy I fo+ @ = F)
=10

r=1

~fly+(r—=Da} =]
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=>I=n| f(x)dx
|

(b)
We have,
/3

xsinx
I = f 5 dx
COS* X
-1/3
=>1=2]

0 cos?x

m/3 xsinx . .
/ dx [vintegrand is an even

function]
/3
=] = Zf xtanx secx dx

0
I 1
/3

= | = 2[x secx — log(secx + tanx)],
=] = 2[27r/3 - log(Z + \/§)]
= [ =4n/3 — 2logtan5n/12 = 2 (2n/3
—logtan 57/12)
(@)
az a*

Let] = f—mdx = f\/—mdx
Puta* =t = a*logadx =dt

1 1 1
= dt =
loga) 1 —t2 loga

ia—1( X
Sin a*)+c
—sin"(a%)

sin"tt 4

x+sinx

Letl = | dx = f(%sec2§+tan§)dx

1+cosx
x x x

= xtanz—ftanzdx +ftan§dx
X

=x tanz +c

(o)

Let] = f_11 sin® x cos? x dx

Again, let f (x) = sin3 x cos? x

f(=x) = sin3(—x) cos?(—x)

= —sin3 x cos? x

~ f(x) is an odd function.

Hence, f_ll sin3xcos?xdx =0

()
Letl = [x{f(x")g"(x*) — f" (x*)g(x*)}dx

Putx? =t = 2xdx =dt

1
21 =3O8 )t - [ 1))
1
—5[f g ©® - [ F©80d - g0 ®
+ jg’(t)f’(t)dt] +c

S8 © —sOF O]+

1
=5 LF (Mg (%) — g f ' (x*)] + ¢
565 (c)
We have,

2
I = f|1—x4|dx
=2

2
=>]= 2f|1—x4|dx [ f(x)
0

=1 — x*isan even function]

1 2
f(l —xHdx + J-(x4 - 1)dx}

0 1
1

-2 o]

0
I = f [+ [x+ [x]]]dx+f [+ [x + [x]]] dx
-1 0

=>I=L+1I,

Forl; » [x]=—1land-1<x <0
—2<x+[x]<-1=[x+][x]] =-2
and now, =3 < x + [x + [x]] < =2

= [x+[x+[x]]] =-3

= | =

566 (c)

0
-1

Forl, » [x] =0and0<x <1
>50<x+[x]<1l=>[x+[x]]=0
Again, 0 <x+[x+[x]]< 1

= [x+[x+][x]]] =0

So,I, =0

~ L +1,=-3

(d)

Vs — .
Letl = [ Y7 oa, cos®" xsin"x dx

s T
= f ag cos3 x dx + f a, cos? x sin xdx
0 0

A

77:
+J a, cos x sin? x dx + f as sin® x dx
0 0
Since, fozaf(x)dx

_ Zfaf(x)dx Jif fRa—x) = f(x)
O0 Jif f2a—x) = —f(x)

=~ Integral Ist and IlIrd become zero.

~The given integral is depend upon a,and as;.

(a)
Let
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. 2
xsinx? eSecx
———dx

cos? x2

1 2 2 2
=§ eS¢ ¥ tan x“ secx“ 2x dx

1 2 1 2
=1 =§fesecx d (secx )=Eesecx +C

569 (b)
We have,
1+x+Vx+x?

vx++v1l+x
2
=§(1+X)3/2+C

dx=f\/1+xdx

570 (a)
Putting x = tan 6, we get

= j dx sec20do

3 [x+VxZ+ 1‘]3 B . (tan 6 + sec )3
/2

cos @ 1 /2

= ) (1+ sech)? 0= [_ 2(1 + sin 9)2]0
_ 1
571 (b)
1
PO = [ 7= gy
0
t

t
=j etV ydy = etj e ydy
0 0

= e'[(—ye™)5 — (e™)g]
tH—tet—et+1]=et—(1+1)

e? dx
Let! = fl x(1+logx)"2

Put1+logx=t:>%dx=dt
'1_131dt_[ 1]3_2
Y A S P
574 (c)
dx

Let! = [ Vs
Put 4x +3 =t%> = 4dx =2t dt

'I—lj tdt —ZJ dt
T2 ) (23 0 142
(4 +1)t

=2tan" 't4+c=2tan 'V4x+3+¢

(b)
Let! = [l x f()dx ...(D)

b
= [ = j (a+b—x)f(x)dx
[since, fcza + b —x) = f(x),given]

b
=>I=(a+ b)f f(x) — I [from Eq. (i)]

b
> 2] = (a+b)f f(x)dx

> 1= (a;b) fabf(x)dx

576 (a)

Here, fotz{x f)}dx = §t5

(Using Newton Leibnitz formula): differentiating
both sides, we get

a2 @) -0 Z o) =2
= t? f(t?).2t = 2t*
= f(tH) =t

[putting t= i%]

[neglecting negative]

Given, F(x?) = x2(1 + x)

XZ
= f f)dt = x%(1 + x)

0
On differentiating both sides w.r.t., we get
2xf(x?) = 2x + 3x2

3x
:>f(x2) =1 +7

=>f(22)=1+§(2)=4 = f(4) =4

(o)
We have,

0
(a)
Letl = |

ex
@renEe+n *
Pute* =t = e*dx =dt
dt
) R+0(E+1)

_ 1 1 d
_”(1+t)_(2+t)] ‘
=log(1+t)—log(2+¢t)+c

- <1+t
RV

|
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/2 sinxcosx
Let] = _—
f sin* x+cos* x

o = fn/z cos® x sinx
0  cos*x+sin*x

Adding (i) and (ii), we get
/2

|

0
/2

sin x cos x
sin* x + cos* x

sin x cos x

=>21=f 1—cos 2x\ 2 1+c052x2dx
0( 2 )+( 2 )

/2

=>21=f

2sinx cosx
—dx
1 + cos? 2x

-1

21 !
=2 =—=
2

=] =

(o)
We have,
1 1

f (x—a)dx—0=>fe xdx—fe adx

0

1
= jetdt—aj x* where t = x2
0

(1)

** is an increasing function for0 < x <1
n1<e* <ewhen0<x<1

=1(1-0)< folexzdx <e(1-0)=>1<

fol eXdx<e ..(ii)

From (i) and (ii) we find that LHS of (i) is positive

and fol e’ dx lies between 1 and e. Therefore, « is

=>E(e—1)=afoe “dx

Since e

a positive real number. Also, from (i), we have
Ze—1

31

) 01 e** dx

The denominator of (iii) is greater than unity and

the numerator lies between 0 and 1. Therefore,
0<ax<l1

(b)
For x € [0,7/4], we have x — [x] = x
/4 /4

f sinx d(x — [x]) =f sinx dx = [— cosx]g/4

0

... (i)

583 (b)
We know that

l— dx = |b| =

a

lal

2

i
.| —dx = 12| -
x

-1
584 (b)
We have,

-1 =1

1+ x?
" _dx=
xV1+ x*

1

(
=1 =log (x—%>+ (x—%)

585 (d)
. 2xtan|x| 2 tan|x]|
M TEr ek
RHL s = and LHL is —
So, limit does not exist

586 (b)

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

even function.

(b)
We have,
1

I = ftan‘1 (ﬁ) dx
1+ x— x2

0
1

=>I—ft _1{ x+x—1 }d

B 1-x(x—-1) X

0

587

== |tan"'x +tan"(x — 1) dx

1
tan~!x dx + ftan‘l(x —1)dx

0
1

tan~! x dx + ftan_l(l —x—1)dx

0
1

tan~!x dx + f tan~1(—x) dx

0
1
tan ! x dx — ftan‘1 xdx =0
0
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588 (a)

_ r3m/4 x .
Letl= fﬂ'/4 Tesinx % (D)
Then,

3n/4

-]

/4

X—T p
1 + sin(m — x) x
| = f3n/4 T—X

T Jm/4 1+sinx (1)
Adding (i) and (ii), we get
3m/4
T
21 = J. —dx
1+ sinx
/4
3m/4
1—sinx
=>2l=n f —de
cos?x
/4
3m/4
>2l=m f (sec? x —tanx secx) dx

/4
3n/4
/4

= 21 = n[(tan 31 /4 — sec 3w /4)
— (tanm/4 — secm/4)]

=2l =n[(-1+v2) — (1-v2)]
= 2] =2rn(v2 - 1)

> =n(vV2-1)

(@)
We have,

f(x)

. 2 tdt

lim =4

x—-1 x—1

2
fx)

-5
= }Cl_r)ri 2f'(x) f(x) =4
rule]
=>2f'(DfV=4=>f' (D=1
(d)
fG)+f(=x) =

sin? mx
- 1+ m*

= 2] = m[tanx — secx]

[Using De’ L’ Hospital’s

sin?(—mx)
14+m~*

sin? x
1+mX*
(sin? mx)m*
¥ +1
1 — cos2mx
2

i@ + = [ [ ax

1 sin21rx+
=2 T T4 7€

= sin? mx =

591 (b)

2n
J (sinx + | sinx)dx
0

b4 21
= f (sinx + sinx)dx + f (sinx — sinx) dx
0 T

b4 2m
=f Zsinxdx+f 0 dx = 2[—cosx]g +0
0 b4

= —2(cosm—cos0) =-2(-1-1)=4
592 (b)
We have,

xX+21

flx+2m) = f sin* t dt

0
x xX+21

=fsin4tdt+ f sin* t dt

0 X
21

= f(x+2m) = f(x) +f sin* t dt
0

[ sin* t is periodic with periodg]

= f(x+2m)=f(x)+ f(2n)

593 (d)
4

d (* d (x
af (t—l)dt:a 7—362 =2x(x2—1)
2

594 (d)
We have,

2
coszx dx
| 2

0

Wehave,1=f_11|1—x|dx
Here,—1<x<1=> 1—-x=20

1
ol = f_l(l —x)dx

B Ol S SR S
T2 T2 2

-1

(d)
Let I =2

:4fO’T/2

> = 4[0”/2
On adding Egs. (i) and (ii), we get

sin* x

sin* x+cos* x dx

sin% x .
(D)

—dx .(i)

sin% + cos*

sin* x+cos* x
cos*x
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/2
21=4f l.dx =2m
0

>Il=n

597 (d)

Let f(x) = sin3 x cos? x
f(—x) = —sin®x cos® x = —f (x)
= f(x)is an odd function

T
f sin®xcos?xdx =0
—T1T

(c)

1-= 1-%
Let] = [—%—dx = [—2%—dx

X2+x—2+1 (x+)_1() -1

1 1
Putx+;—t = (1—x—2)dx—dt
'1_j e _ 1 t-1,
R I RNE PR RVE e PO T
_1l x2+1—x+
T2% 144 €
(9
fc052x+251n2x

cos? x
_fZ(sin2x+coszx)—1

dx

dx

cos? x
= fseczxdx =tanx + ¢
(b)
Let [,

Putting sinx — cos x = t and (sinx + cosx)dx =
dt, we get

0

dt

= f—

3+1—1t2

-1

0 0
I_J‘ dt _1[1 (2+t)] _ 1l 1
)22 T g[8\ T T4 983

-1

/4 sin x+cos x
3+sin2x

1
=—log3

JE k=2
dx

_J;)\/l—xz J;)\/l—xz
0
t
= [sin"1x]} +J Zdt (where, t? = 1 — x?
1

= tdt = —xdx)

= (sin"'1 —sin"10) + [¢]9
)

603

We have,

p'(x) =p'(1—x),vx € [0,1],p(0) = 1,p(1)
=41

= p(x) =-p(1—-x)+C

Atx =0,p(0) = —p(1)+C

= 1=-41+C

= C =42

“p(x) +p(1—x) =42

Now, I = folp(x)dx = folp(l — x)dx

= 2] =J (p(x)+p(1—x))dx=f 42 dx
0 4

=42
= [ =21
(a)
We have,
x% -1

I = d
-].x\/(x2+ax+1)(x2+ﬁx+1) ¥

d(x
\/(x+%)2+(a+ﬁ)(x+%)+aﬁ

1

+2)

1=f !
- Jt2+ (a+ Bt +ap

dt,where t

1
=Xx+=
X

1

Jev ety - (2y

(t+55%)

sy ey
t+#+\/t2+(0{+ﬁ)t+aﬁ|+C

=1 =log|(t +a) + (t +B) + 2/t + ) (t + B)|
—log?2
=>1=log{\/t+a+,/t+ﬂ}2+c1
=>1=2loglNt+a+,t+p}+C
{x/x2+ax+1+Jx2+ﬁx+1}
=1 =2log +(;

=1 =log

+C

= [ =log

Vx

604 (a)

602 (b)
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f@=or )

and f(—a)= :r:a = 1+1ea ..(ii)
On adding Eqgs.(i) and (ii), we get
f@+f(-a)=1

= fl@)=1-f(-a)

Let f(—a) =t thenf(a)=1—-1t

Now, I; = ftl_txg [x(1—x)]dx ...(0)

1-t
> = f (1 —x)glx(1 —x)]dx .. (i)
t
On adding Egs. (i) and (ii). We get

1-t
21, = f glx(1 —x)]dx =1,
t

ff(x)dxz ff(x)dx
2 =2

5 5
=> | f)dx— | f(x)dx=0
Jros-]

5 -2

> | fx)dx+ | f(x)dx=0
Jreoes]
-2

= | f(x)dx=0
!

2 2
= ff(x) dx=0= f{f(x) + f(=x)}dx =0
2 5

Thus, f(x) may be an odd function
In general, nothing can be said about f (x) defined
onR

606 (a)

We have,

£ =f2|t|dt=>f’(x) = 2x]

0
Now,

1
f’(x)=1:>2|x|=1:x=i§
For x = %,Wehavey =f(x)= f01/22tdt =i
V2 otde=—1
The equations of the tangents at (1/2,1/4) and

(-1/2,-1/4)arey = x—%andy =x +%

1 -
and, forx = —-, we have y = [

respectively

607 (c)

Let! = [ cos lZ cot™? /1_—31 dx
1+x

1+x
= f cos IZ tan~?! dx
1—x

=fcos[cos‘1(—x)]dx l 2tan"lx

R 1 — x?
— 8 \1Ta e

608 (b)

3 x+1
Letl = [, prrm e

_f3<_2 1+ 2 )d
L, et
1 3
= [—Zlogx +—+4 2log(x — 1)]
X 2
- [ros(57) 3],
B SR xl,
2 1
= [2 (log§ —log=

2
A 1 161
T L0B3 T T8y Ty

609 (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 = m dt

1
I=ft.?dt=t+c=(xx)"+c

610 (a)

dx
(sinx—2cosx)(2sinx+cosx)

B sec? x dx
~ ) (tanx —2)(2tanx + 1)
Puttanx =t = sec?x dx = dt

Letl = |

'I_f dt
) t-2)@2t+1)
t . Zj .
5Jt—-2 5J)2t+1
1 1
glog(t —-2) - glog(Zt +1)+c
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_1 5 tanx—2+
- 08 2tanx + 1 ¢

611 (b)

612 (b)
We have,
e

J-(logx)3dx = [x(logx)3]¢ — 3f(logx)2dx
1 1
= f(logx)3dx =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,
12
1
B 1f x(2x7 + 1) dx
2

I 1f ! dy,wh 7
= = - _— y,W erey:x
yQ2y+1)

=7 [ (Zy n 1)] [logE ~log 3]
1 6
= 7los(3)
614 (a)

We have, [ f(x)dx = F(x) ..(i)
Letl = [ x3f(x?*)dx
Putx? =t = 2x dx =dt

1
= E_[ t f(t)dt
1
=5t [rwar- [ r ©av ey
= 2{tF(t) — [ F(t)dt }
= (PG - [ PGty

615 (b)
We have,

[From Eq. ()]

jaf(x)dx =2 ff(x)dx
0 0

ff(x)dx+f f(x)dx—fo(x)dx
ﬂf ﬂ@m—ffwmx-ﬂ)

Putting 2a — x = t in the integral on LHS, we get

ff(x)dx=ff(2a—t)(—dt)=J-f(2a—t)dt
a a 0
zj-af(x)dx=ff(2a—x)dx

ff(Za—x)dx—ff(x)dx:f(Za—x)
—f(x)
616 (c)

Letl = [
T

0 X log sin x dx. Then,

I = f(n — x) logsin(mr — x) dx
=] = f(n—x)logsinxdx

T T
=1 =nflogsinxdx—fxlogsinxdx
0 0

/2

=] = Zﬂf logsinxdx — I

0
/2

=1 =T[f log sin x dx =ﬂ(_—nlog2)
2
0
T log2
=T ls

(o)
Let = [*[f{(@0)}f {g(x)}g (x)dx
Put f(g(x)) =t = f'(g(x))g' (x)dx = dt

o1 =_f t=1dt = [log f{g(x)} I?

=log f{g(2)} —log f{g(1)} =0
[+ g(2) = g(1)]

(b)

We have,

Mw=fﬂom,

$¢em=jﬂom
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= ¢(—x) = ff(—u) (—du),wheret = —u

= p(—x) = f faydu [ f(-w) = —f W)

= o) = [ faodu+ [ fadu

= 0+ff(u)du:(b(x)

Hence, ¢ (x) is an odd function

(b)
We have,

I f 2 g 1f * 3g
= X == X X
V1 +x3 3) V1 +x3

dt, where t = x3

1 t
:,1=_f—
3)V1+t
1((w?—-1)2udu 5
3I=—f—,where1+t=u
3 Vu?

:>1—2f 2 yau=2(C )+ e
=3 @ - Ddu=g{F-u

2 2
=1=50 + x3)3/2 —5(1+x3)1/2 +C
(b)

Letl = f_”;/zz Vcos x — cos3 x dx
/2

= vcosx |sinx|dx
—1/2
/2

=2 v/ cos x sin xdx

0
Putcosx =t = —sinx dx = dt

0 4 4
= _ _Fr3/270 _ F
I 2f1 Vtdt 3 [t3/219 3
(d)
f_33(ax5 + bx® + cx + k) dx

ax® bx* cx? 3
+ + + kx
—3

6 4 2
a.36+b.34+c.32+k(3) a.3° b.3%
6 4 3 6 4
2

3 k3
k)

= 6k
ie, Integral depends upon k

623 (b)

We have,

n n
.1 1
lim — Y re™™ = lim —
n-oon n-on
r=1 r=1
1

= fxexdx =[e*(x—1D]i =1

0

(@

Given, I, = [ x™. e“* dx
er

cxX
n € n-1
=— . x"— | —.nx""dx
c c

e*.x™ n

>, = —= 1,
n c Cnl

=>cl,+nl,_; =e“*.x"

()
f"/z 1+ 2cosx p
o (24 cosx)? x

_f”/zd ( sinx )d
~Jy dx \2+cosx x

[ sinx ]”/2 1
0

" [2+4 cosx
(a)
Let fon/4(7T x —4x*)log(1 +tanx) dx  ..(i)

Then,
/4

s s 2
I = f {n(z—x) —4(Z—x) }log(l
0
s
+ tan (Z - x)) dx
=] = f:/4(7rx - 4x2)logﬁdx ..(ii)
Adding (i) and (ii), we get
/4

21 = f (mx — 4x?)log 2 dx
0

1 mx?  4x3*
I=-log,2|—— =
— T g 0% [2 3],

3

=>I—n 1 2
~ 192 Be

()
Let [ = |

0  (1+sinx)(2+sinx) x
Put sinx =t = cosxdx =dt

/2 cosx

[ L dt
_fo 1+t)R2+1)

11 L |
_fo (1+t)dt_fO ziD™
= [log(1 +t) —log(2 + )]s
= (log2 —log3) — (0 —log 2)
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628 (b)
We have,

x
- f (a + bx?)5/2 dx

This is a standard result and its proof is beyond
the scope of this book

630 (a)
3%dx

LetI—f\/9X_ = oy
Put3* =t = 3*log3dx = dt
dt

3¥dx = —=
=z x log3

1
_log3f\/t2 1

=%log[t+ t2 -1 ]+c

1
=—1 x X -1
og3 og[ 3* + 9 |+¢
631 (c)
Let] = [{1 + 2tanx(tanx + sec x)}l/2 dx

= f{l + 2 tan®x + 2tan x sec x}*/? dx
= j{sec2 x + tan® x + 2 tan x sec x}'/? dx

= f(secx + tanx) dx

= log(secx + tanx) + logsecx + ¢
= logsecx(secx +tanx) + ¢
632 (b)
. X
Given, f(x) = [~ |t|dt

0 X
=j |t|dt+J |t|dt

-1 0

0 X
=j —tdt+j tdt

-1 0

21 [e21*
2]+ =
-1 0
——[0—1]+ ﬁ—o —1(1+x2)
h 2 2 2

(b)
If0<a<hb, thenlxl =Xx
b

f fldx—b—a:|b|—|a|

a

Ifa<b<0,then|x| = —
b b

|x| _ _
—d ldx=a—b=|b|—|a|

a a
Ifa<0<b then
0

[as - [

a a
0

SRS

a

Hencef l— = |b| — |a|

634 (d)
1+tan? x sec?x
Let! = fl—tanzx - fl—tanzx
Puttanx =t = sec?x dx = dt

'I_f dt
B

_ 1 [1+t]+ _1l (1+tanx)
Tox1 BT TCET 208

)
3 3 3

de=| (x—[x)dx=| (x-2)d
fz{x}x L(x [x])dx fz(x )dx

b
J‘x

X
0

b
fldx—b+a—|b| la]
0

1—tanx

(d)
We have,
/2
cos3 x

sz 3 in3 X
CO0S° x + sin° x
0

L 2 cos3 (g — x)
o (-!. cos3 (%—x) + sin3 (g—x)
/2

sin3 x
= =3 dx
sin® x + cos® x

dx

0
cos3 x + sin® x
sin3 x + cos3 x

639 (b)
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We have,

foo = [ lelde

-i/2
= f'(x) =|x| >O0forallx € [-1/2,1/2]
= f(x) is increasing on [—1/2,1/2]

= f G) is the greatest value of f(x)

Now, f (3) = [0, Itldt = 2 ],
(b)

Consider f(x) = fg(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'tk)y=10

= (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)

(d)
Wehavef(x)—Asm( )+Bf() V2

and f f (x)dx
X

f'(x) = —cos7

(1 Am T
= f'(5) =5 cosg -

But f' (l) =\/§

Therefore

1/2
PZede =1
4

Am
2V2

4

Now, folf(x)dx ==

e o mx
> -[0 {Asm(—)+B
2A

We have,
1+ x* < (1+ x2)?

14+ x% <1+ x?
1 1

>
Vi+x* 1+x?

=

Hence,/ > 0.78and [ <1
643 (d)

0
v, = f | sin x|[sin x] dx
2km

2km
+ f | sin x|[sin x] dx
0

0
| sin x|[— sinx] dx
2km

2km
+f | sin x|[sin x] dx
0
2km
= f | sinx|([sinx] + [—sinx]) dx
0 y
= Zkf | sinx|([sinx] + [—sinx]) dx
OTL'
= 2kf sinx(0 — 1)dx
0

= —2k[—cosx]§
= —4k

Zlk——42k——

644 (a)
Let I = [ |x — 5|dx

= j:—(x— 5)dx+f58(x— 5)dx

( wsinx > 0,x € (0,m) )
~ —sinx < 0,x € (0,m)

10.11
— = —220

x? x? 8
=l—7+5xl + T_le
0 5

_(25)+( 16+25) _ 17
S\ 2 2 2)
645 (b)

Let

- f ZrenEe+ ™

dt,where t = e*

1
I:f(t+2)(t+1)
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649

1
$’=J(t+—1‘t+—z)d
~1 e*+1
= 108 ex+ 2
(b)

2 0 2
j |x|3dx =f —x3dx+f x3dx
-1 -1 0

412

[2%]

1
T4
()

Since f(x) = x|x| is an odd function

1
fflxldx =0
-1

(a)
j (x+1) p _J‘ e* + xe”* p
x(1+ xe*)? x= xe*(1 + xe*)? X

Put 1+xe* =t 2e*+xe*dx =dt

f(t—Ci:tl)ﬁ:][til_(t;l)] dt
1

=log(t—1)—logt+?+c
t—1 1
=log(—)+—+c
t t

= log| xe” )+ C—
T8\ rer+1) T Txexr " €
(c)

We have,
X
F(x) = f |t]| dt
1
= F'(x) = |x|forallx € [-1/2,1/2]
= F'(x) >0forallx € [-1/2,1/2]
= F(x) is increasingon [-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

+2 1/2
=f It| dt = <7>
1

1
(a)
We have,
_ fﬂ'/ 2 f(x)
0 feo+f(5-x)

..(ii)

Adding (i) and (ii), we get
/2

21—[ 1-d —n:>1—ﬂ

B 2T T,

0

)

2_
Let sz (x“=1)dx

x3V2x%—2x2+1

On dividing Nr and Dr by x°, we get

1
sz x(1—x)"dx
0

Putl—x=2z= —dx =dz
0

w1 =f (1-2)z"(—dz)
1

1
:f (Zn _Zn+1)dZ
0

— 1
Zn—l Zn+2 I 1 1
0

n+1_n+2 :n+1_n+2

Alternate  Given integral can be rewritten as
1
] = f x2-1 (1 _ x)(n+1)—1dx
0

It is the form of beta function
V2vn+1
Jmi3
1 1 1
- (n+1)(n+2):n+1_n+2
(b)

xZ
Let] = axiD) dx

. I=B@2,n+1) =

Putax+b=t = dx=%dt and x=(ﬂ

a

e 1J(t—b)2dt_ 1j 1+b2 2b
T as t2 T a3 t2  t

1 b*
=3 t—T—Zblogt +c

2

=_3[(”6-'_l)_ax+b

" — 2blog(ax + b)] +c
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2x2 + b% + 2axb — b?
(ax + b)
+c
[2ax(ax +b) a’x?
ax+b  ax+b

+c
[ 2,2
2ax — — 2blog(ax + b)] +c
| ax

— 2blog(ax + b)]

— 2blog(ax + b)]

+b

2

[ b
_X —Elog(ax + b)] —m+ c

654 (d)

1

S S
2 1—2ax + a?
1
=] = f(l —2ax + a®)Y?dx

1

1
= [—— (1-2ax+ az)l/z]
a -1

I= —%Ju — a)? +%J(1 +a)?

1 1
=>l=——=|1-a|l+-(1+a)
a a

=>]1=2

(@)
sin x+cosx sinx+cosx
Let [ = [———dx=[———

3+sin2x 4+sin2x—1

I f sinx + cosx
= = -
4 — (sinx — cos x)?

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

'1_f dt _1l 2—t+

T e Ty % T

1 2 —sinx + cosx
=—log( )-l-C
4

(d)
Letl—f i

2 +sinx —cosx

t(t+ 1)

€1 € 1
—dt—fe_l(t_l_l)dt
= [logt —log(t + 1]
= [loge —log(e + 1)]
— [loge™ —log(e™* + 1)]

= log( ) — [—loge —log(e ! + 1)]

e+1

= log ( [log e ( + 1)]

=log,e =1

(b)
Let
/2 /2
; f cos3x +1 J‘ cos 3x — cos 3m/3

2cosx—1 2(cosx — cosm/3)

0
=1

/2

J‘ (4cos®x —3cosx) — (4cos®m/3 —3cosm/.

2(cosx — cosm/3)

/2

cos3x — cos3m/3
cosx —cosm/3

0

/2

3f cosx —cosm/3
- = ( )dx
2 cosx —cosm/3

0

/2

== 2f (cos? x + cos? /3 + cosm/3) dx

/2
1 3w
:I:f (1+c052x+z+cosx)dx—7
0
_3n+1 311_1
=2 e
(a)

Putting x = L, dx = ———=dy, we have
1+y

(1+ )2
1

I(m,n) = fxm‘l(l —x)" ldx

0

0 n-1
= Im.n) =l(1+i)m-1 (1 1 Jlry)

=y
“ary2?

ﬁ“m")‘JW v = fm
ButI(m,n) = I(n,m)

< 1 1
xm— n—

s omm =
0

X

I(m, n) = W dx
0

(b)
/2 sen({xDdx = [} °sgn({x — 1)dx (by
property)

16
— [ senctxpax
0
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16f1 (d 16J‘1 0 Let x = a cos? 6 + B sin? 6. Then,

= sgn({x}dx = sgn(x)dx _ . _

o o x—a=(pf—a)sin?8, —x = (B —a)cos?6
and, dx = 2(8 — @) sinf cos 6 dO
Also,x=a=>60=0and,x==>0 =mn/2

1
—16[1 dx =16
0

10 1 o
5 (x-1)(x- Z)d &[\/(x_a)(ﬁ_x)

/2

jm[ 1 ] 2(B — a)sinfcos b
dx = —
x—1 x—2 . (B — a)sin@ cos O

/2

= [~log(x — 1) +log(x — 2)]3° - zf o =1

= —log9 +log 8 + log4 — log 3

665 (a)

= —2log3 +3log2 + 2log2 —log3 We have, )

I = d
= —3log3 + 5log?2 (G- D3+ 2572

1
= —log27 + log 32 - f (x_:) 3/4(x + 2)2 ax
X

| 32 ; f(x—1>'3/4d<x—1>
= B =] =—
%827 3) G+2 X +2
4 x — 1\/*
662 (d) ; ; =§<x+2> +C
Let f(x) = (e +e7*°)(e* —e™) 666 (b)
= f(—x) = (e7*° + e**)(e™* — e*) Let] =
= —(ex3 + e‘x3)(ex —e ™) f::; x secxtanx dx [xsecxtan x is an even]
=—f(x)

/3
= f(x)is an odd function. =2 J xsecxtanx dx
0

J_lf(x)dx =0 =2 [x secx — log {tan (n + x)}]

4 2
663 (b) _4m 2 lost 51
t—fo o (t+Db) =3 ogtan—

/3

LG —p-1% @)

We have,

(x* = x)/4 1 1
1=f—x5 dx=fﬁ(1——

1 1\/* 1
:’I=§J(1_F) a(1-5)

=5(1-3) +¢

(9
f(x)

sinx 4+ sin2x +sin3x sin2x sin 3x
= 3+ 4sinx 3 4sin:

1+ sinx sin x 1
[Applying C; = C; — (C; + C3)]
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sinx sin2x sin3x
=| 0 3 4 sinx
0 sin x 1
= sinx(3 — 4sin® x)
= sin 3x
Then, fon/zf(x)dx =

B [c053x]"/2
— T,

(=5)[eos (35) ~ cos]

(Do~
1
3

fon/z sin 3x dx

(a)
f(x +3x2+3x+1) dx

Let] = T
(x + 1)3 j
(x + 1)2

(x + 1)5

(x + 1)
()
Put x = a (sin9)?/3

2
= dx = 3 a(sin0)~3 cos O do

. X
J —a3_x3 dx

a'/?(sin 0)/3 g a (sin®)"Y3 cos O

Va3 — a3sin?0
:E a3/2f cos© 46
3 a3/24/1 — sin2 0
2 xy3/2
—_cin1(Z —
3 sin (a) +c=gx)+c

. 1 x3
s~ glx) = §sm =

(9
We know that, if
I, = [ sin™x dx, then

n-1 n+1

n-2

sin X CcoSXx

where n is a positive integer
= nl, —(n—
(b)

Let] = f:esmzxcos3xdx (D)

Dy, = —sin® 1 xcosx

T
= =J eSin* (M%) ¢os3 (17 — x) dx
0

= I =— [ e *cos x dx ...(ii)

do

On adding Eqgs.(i) and (ii), we get
2l=0=>1=0

(b)

CLp@est=ndt [ g-cosx g
N O VLY (R JP
2 ( t—;) t X X

2 /4
Applying L’ Hospital’s rule

. 27°%%%(log, 2)(sinx) log, 2
= ]11’11]T - =

noy o 2x+2 (x — E) m
(9
| rwg @z - | rreeeds

= [F (08 () - f F10g ()dx] — [ ()

- [g@r@ax

= f(x)g'(x) — f'(x)gx)
675 (d)
We have,

f(x)—A51n(n2)+Bf ( )

2A
= Zand,ff(x)dxz?
0

s fl(x) = —cos (nzx)

£ (1) _ An s An An
2

COS—=——=>——==
2 4 242 2\2

Now,

ff(x)dx=%
. T

cosx —sinx

=ﬁ (\/% cosx—\/iE sinx)

1
:ﬁfcos(x+%)

=%fsec(x+z)dx

= %log |tan(
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_11 . <x+3n)’+
—ﬁog an2 3 c

677 (b)
(x+1)2 x24+142x
Let] = f 2+1) fx(x2+1)

=j;dx+.[x2+1dx

= [ =log,x+2tan 1x +¢
(@)
Let] = [v2+/1 +sinx dx=\/§f(sin§+

cosg)dx
=2J-sin(%+§)dx=—4cos(§+%)+c

Butl = —4cos(ax + b) +c (given)
On comparing, we get

_1 b_n
=5b=

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.

4 1
1
ff(x)dx =2 f x(x — 1)dx =§squnit
2 0

(a)
Let] = f
Then,

/2

L f sinS(E—x)logcot(g—x) "
5 cosZ(——x)

/2 sin8xlogtanx .
=] = e — (1
fO cos2x dx (i)

Adding (i) and (ii), we get
/2
21—f IO ) e 1dx = 0
B CcoS 2x 0 ax =
0
>]1=0
681 (a)
We have,
3[x] -5, x>0

f(x)={ 2, x=0
3[x]+5x<0
2

s = f(x)dxdx
_5[2

/2 sin8xlogcotx d

(D)

CcOoSs 2x

0

=>1= | B[x]+5dx+ | (3[x]+5)
[ J
1 E 2

+f(3[x] -5) dx+f(3[x] —5)dx

0 1

== f(—6+5)dx+ fo(—3+5)
-1

2

1 2
+b]-(—5)dx+i]-(3—5)dx

3
:>1=—(—1+5)+2(0+1)—5(1—0)

+(=2)2-1)

1 —-11
=>I=—E+2—5—2=—

2
(@)
Let [ = [0

+x4)
4)3/2

=fx3E_f;§dx-J

1
Put — — x2
X

1 dz
= (—3 + x) dx = ——

X z

dz
_E z3/2

=z 12 4¢=
(a)
We have,
I

X
Werpwr +c

do

J‘ sin@ — cos 6

(sin @ + cos 6)Vsin O cos O + sin? O cos2 6
=1

sin? § — cos? 6

N2
(sin@ + cos 0)? (sin 6 cos6 + E)

2 cos 260
> = —f dae
(1 +sin26),/(1 +sin26)2 — 1

=] = —J !
(1+sin20){/(1 +sin26)? —
+ sin26)
= [ = cosec”1(1 + sin 26)
Hence, f(6) = 1 + sin 20

684 (d)

w f(x) = cosx — cos? x + cos3 x—...o
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CcoS X
1+ cosx

ff(x) dx = fwdx

1+ cosx
1
By S
1+ cosx

—jld 1f 22 4
= X 2 Seczx

= 1t x2+
=x—gtan; .2 +c¢

t x+
=x—tanz+c
2

(9
We have,

F(x) = xlzf[lltz — 2F'(t)]dt
4

1
= F'(x) = F[élx2 — 2F'(0)]

- éf{%z — 2F'(t)}dt
4

= F'(4) = 1—16 [64 — 2F'(4)] — 0
32

= 18F'(4) = 64 = F'(4) = —

9

(d)
We have, f'(x) = f(x)
f'(x)=1

fx)
= logf(x) = xlogC
= f(x) =Ce*
>1=Ce’>C=1 [+ f(0)=1]

o f(x) =e*and g(x) = x? — e*
1

1
ff(x)g(x)dx = je" (x2 —e*)dx
0 0
3

— _ 52 _Z
€72¢ 73

(a)
We have,

T
1 T

—_—ax =
a+bcosx VaZ = b2
0

N df 1 d = T y
da) a+ bcosx = 2(a? — b2)3/2

0

2a

R f 1 dx = na
(a + b cosx)? x= (a% — b2)3/2
0

:f 1 di = na
(a + b cosx)? x= (a% — b2)3/2
0

(9

e*(1+ sinx)
[Zassnn,,

(1 +cosx)
—fex [15 2x+t nx]dx
= 2S¢ TNy

1

=—fexsec2£dx+fextanfdx
2 2 2

= extanf—fextanfdx+fextanfdx
2 2 2

=e* tan; +c

Butl =e*f(x) + ¢ (given)
X

~fx) = tanz

(9

Letl = [

dx _f e%* dx
(eX+e~%x)2 (e2%+1)?
Pute?* +1 =z
= 2e¥dx = dz
) 1 (dz

1

—5-+¢C
2z

1
ST D ¢

1
= -5+ DT+

(a)
We have,
[ = f xcosx +1

dx
/2x3 esinx + x2
[ 1 ><(2xcosx+2) eSi“xd
2= 2x esinx ~/2x esinx+1 x

1 .
=] = thz_ldt,whereresmx+1 =t?

t—1
=)I:10g t+—1|+C
2x esin¥ 41— 1

V2xeSh¥ +1+1

= log

(a)
We have,

3
3 IOg sin x3
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27
3x2log,|sinx3|
== 3 dx
x
1
3

log,|sin x3
== I%d(flwhere t=2x3

1
"logeIsint|
og,.|sint

ge— dt

t
1

== f ') dt = [p(®)]F7 = d(27) — (1)

1
Hence, k = 27
(o)

eSlogex _ e4logex p
X
e3logex _ p2logex

elogexs

—_ elOge X4

= f elogex® _ plogex?

_ jx‘*(x— 1) i

x*(x—1)
X3
=fx2 dx =—+c

3
()

_ r2a f(x)
Let! = | ssiraas

dx

dx. Then,

_[_f@a-v
"!f@a—m+f@f”

2a
o ([ +fRa-x) o
..21—0 f(x)+f(2a—x)dx_ofl dx = 2a

=>Il=a
694 (c)

1 1
x| <V14+x2 = —

2a

|x | V1 + x2
11
f —dx >
0 | x|
=L >1
695 (d)
-+ Integrand is discontinuous at g,

/2 31m/2
J 0.dx + f 0.dx=0
0 /2

dx
0o V1 + x2

then

v 0<x< E,|tan tan x| = | sin™ " sin x|

and §< x < 377T,|tan‘1 tanx| = | sin~?!

696 (c)
We have,

sin x|

cosx — cos3 x p
———————————————————————————— x
1—cos3x

f COSX 4
/ sinx dx
1 —cos3x

2
d (cos3/? x)

§f 12 — (cos3/2 x)?
2
=] = §cos‘1(cos3/2 x)+C

697 (b)
We have,

\]2 sin(x? + 1) —sin2(x? + 1)
fx d

=>1=-

2sin(x? + 1) +sin2(x? + 1) X

3 f 2sin(x? + 1) — 2sin(x? + 1) cos(x? + 1)
=) * |2sin( + 1) + 2sin(x% + Dcos(x2 + 1)

f 1—cos(x?2+1)
= | x dx
1+ cos(x2+1)
<x2+1)
=fxtan dx
2
_ft xZ+1 4 xZ+1
= | tan 3 3
x?+1
= log [sec > +C

(a)
Let] = [F—X%&

0 1+cosasinx

dx. Then,

dx

fl + cosasm(n X)
x—1

sec?x /2 p
+ tan?(x/2) + 2 tan(x/2) cos a x

dt
t2 4+ 2tcosa+1’

X
where t = tanz

dt
(t + cosa)? + sin? a

s _y (t+cosa\1®
-l ()
sm a sina /1

1= sm - [— — tan~*(cot 0()]

na
=] =

sina
699 (d)
Let, I = [ tan(sin"1x) dx

[——tan 1tan(g—a)] =] =g
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X X
= | tan (tan_l—) dx = f—
.[ V1 —x? V1 — x?
Put, 1 — x% = t2
= —2xdx =2tdt

tdt

t

=—-t+c=—/1-x%2+c

Let] = fol dx

_ 1 1-x
_fom

1 T x
_ —dx—f X ix
jg\/l—xz \/ 1 — x2

= [sin"1x ] f m

Putt? =1—x? = tdt = —xdx
0¢
- I=[sin_11—sin_10]+f Zdt
1
T

=57 [¢]2

Alternate
Putx = cos 28 = dx = —2sin 26 df

'I_.I‘O 1 —cos 26
C Jus J1+cos26°

_T[ 1
2

2sin260d0

.2 sin 0 cos 6d6

f”/“ sin @
=2
o Ccos@

/4
= ZJ (1+ cos26)do = 2[9—
0

sin 29]

0

2

(b)

We know that sin % = %
sin(n +E) = sin7—n = —1
6 6 2

Y
A

(17/2)

X
0,7) 30°(0, 2 7)

(-1/2,11%/2)
y (1.3 7/2)

-127/2)

sin 11% = sin (Zn - %)

dx

702

_ 971'_ _ 37r_ 1
sin 6—sm6—

Hence, we divide the interval w to 2m as

( 7n) (77r 11n> (117r 5 )
7l-l 6 ) 6 ) 6 ) 6 ) T[

v = (0-3) (~3-1)-(-2.9)
Sinx = T3 2’ ’ 2’

2sinx = (O, _1)' (_11 _2)' (_110)
21T
f [2sinx]dx

/6 11m/6
= f —1dx +f —2dx
T 7

/6
21
+ J —1dx
117/6

5w

T3

(d)

We have,

1
(sinx + 4) (sinx — 1) dx
(sinx +4) — (sinx — 1)
(sinx +4) (sinx — 1)

- 1f 1 4 1f 1 4
= S
sinx —1 X 5) sinx + 4 X

f 2dt
~5 2t—1—t2

>1=-

2dt
5) 2t+4(1+t2)’

) x
=tan—
2

where t

; 1f dt
>/=—l— ] —
5)Jt2-2t+1 10) 242141
2

‘“fu—t)z
1

10 1\2 7 dt
(t+3) + (VI5/4)
2 1 2 At+1
= -t ()
5(t-1) 5V15 V15
2 1 2 _ (4tans+1
V15

>[=-- — tan
5 tang—l 5415
4tan’2—‘+1
V15

+C
Hence, 4 = 2,B = ——, f(x) =
ence, A = -, _5\/E’fx_

(d)
Given, [ e* (1 + x).sec?(xe*) dx = f(x) +
constant
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704

706

708

Put xe* =t = (e* + xe*)dx = dt in LHS, we
get

LHS = [ sec®t dt

= tant + constant

= tan(xe*) + constant = f(x) + constant

= f(x) = tan(xe®)

()

Since e*~*] is a periodic function with period 1
1000 1

. f eXXldy = 1000[6"‘["] dx

0 0
1

= 1000[ e*dx =1000(e — 1)
0
(b)
2e* +3e7* 2e** +3
f 3e* + 4e~* :j3e2x T2
Let 2e?* + 3 = A(3e?* + 4) + B(6e%¥)
= 2e?* +3=(34+6B)e™?* +4A
On comparing both sides, we get
2=3A+6B ..()
and 3 = 44 ..(ii)
From Egs. (i) and (ii), we get

2—9+6B
T4

_f 3(3e** + 4)
) 4B+ )™

1J‘ 6e¥ p
24 ) 3¢+ 4"

=25~ Llog(3e% 1 4) +
=% 5 l08Ce c

(b)
x2
Let] = f1+(x3)2 dx

Putx3 =t = 3x%dx = dt

’_1f dt
T3] 1+ ¢t2

1 1
=—tanlt+c= §tan‘1(x3) +c

(b)
We have,

3

I =fxsinxcos4xdx

0

=>]= f(n — x) sin(m — x) cos*(m — x) dx
0

T

=>]= f(n—x)sinxcos“xdx
0

T
=] =7rfsinxcos4xdx—1
0

—cos®x

2] =
- 21 =n =

T
Ta+n=2F
=5 -5
0
:>I=z
5

(b)
12 9
Let] = [ 2225 gy

(x5+x3+1)3

G
S ax

1 1)\2
2(1+5+5)
10
B 2(x5+x3+1)2+c
(9

T[/Z Zsinx i
Letl] = fO de (1)

dx ..(i0)

N I _ fn-/z 2cosx

0 2€0s xpsinx

[put x = (g —x)]

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

/2 T
2] = ldx ==
J, =

[T
> [=—
4

(b)
T Jcos2x + 1
[ [ozet,
0 2
s s
=f \/coszxdx=f | cos x| dx
0 0

/2 i
j CcoS x dx—f cos x dx
0 /2

=2

Let] = [e*!°84 ¢* dx = [a*.e* dx
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= f(ae)x dx = (ae)” +c

log, ae
713 (a)
Let f(x) = log(x + m) and Replacing
x by — x, we get

f(—x) =log (\/1 + x2 — x)

) \(TEE )
—1og(\/1+x2 x)—(m+x)
1 [(1+ x?) — x?]
C O (VTrxta)

=10g1—log( 1+x2+x)

= —1og( 14 x? +x)
= f(-x) = ~f ()

Hence, f(x) is an odd function.
1

- f log(x+ 1+x2)dx=0
-1
714 (b)
I, = f(logx)" dx

= (logx)".x — fx.n(logx)"*%dx
= I, = x(logx)™ —nl,,_;/

= I, +nl,_; = x(logx)"

(@)

v X2 < xT < x
S1+x2<l+xz<l+x

1 < 1 < 1
=
T+x 4 ,; 1+x2

fldx<f11d<fldx
= T aAx
0o 1+x 0 14 x2 o 1+x2

= {log(1 + x)}(l) <I<(tan"1x)}

m
:log2<I<Z

(b)
Letl = f:lz—ldx = f:—ldx

= I =—[x]% =[-b +a]
=|b|l—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)° |sinx — x2 0 2x—1
2 —cosx 2x—1 0
[Taking (—1) common from each column]

S f() = —f(x) > f(x) =0 = f FO)dx =0
(d)

f(x) = lim n? x/(+1) [x%_n%l - 1]
n-oo

¥ 1/(n+1) ( 1 1)

_ l xn(n+1) -
- nl_)n;lo 1 n(n+1)
n(n+1) n2

Hence, [ x f(x)dx = [ xlogx dx
—xﬂ 2+
=S logx —2x% +c

(b)
We have,

logx = logx

1 1
I'= fx1/2(1 + x2)5/4 dx = fx3(1 + x2)5/4 dx

-5/4 1
a(1+)
X

__wx
TGt it

(<)
{x}=xwhen0<x<1land[x+1]=1

fl({x}[x + 1]dx = flx dx = 1
0 0 2

(@)
We have,

2

2
f(x —log, a) dx = 2log, (E)
0

2
=>2—210g2a=210ga<a>
= 1=1log,a+log,2—log,a
= 2 =log, a +log, 2

> 2=log,a+

)

1 =1 =2
10g2a=> 0g,a =>a

1, x>0
By definition sgn (x — [x]) ={ 0, x =0
-1, x<0
10
f sgn (x — [x])dx
- 0 10
= —f 1dx +j 1dx
-2 0
= —[x]2; + [x]° = 8
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723 (c)

We have,

oo

[l
B 1+x4x

0
_ (m/2  cos?@
=>1I= fO cos* 6+sin* 0
/2 sinZ2 9 ..
=1 = fO mde ...(11)
Adding (i) and (ii), we get
/2

1
21 = ——d#f
J. cos* 8 + sin* 6
0
/2

. f sec* 6
= = -
1+tan*@

0

= =
0

724 (a)

f x? b — x> +4—4
2+a T Tazry &

x?+4 4
=f(x2+4_x2+4>dx
4 4
- 1_x2+4] —fdx—fx2+4dx

X 4 _x
=x—4fm=x—ztan §+c
=x—2tan‘1f+c

2
(c)

Let] = [ =X dx =
x+e

Putxe*+ 1=t

= (xe* + e¥)dx = dt

=>(x+De¥dx=dt

dt
3 Iijzlogt+c
= log|(xe* + 1)| + ¢

(o)
Let] =

e 4./(x+1)5(x+z)3

= +2)2 dx =dt

df,where x =tanf ...(i

(as[x+1]<x+1)
. [[’%ﬂ] =0 [from Egs.(i) and (ii)]
(b)

Lettan lx =t

=> dx =dt
1+ x2 x

. de = | t3dt
1+ x2

ottt e (tan~1x)* N
T3 T T g ‘
()

Putx* =t
= x*(1 + log, |x|)dx = dt

fx"(l +log. [xDdx =t +c=x*+¢
(a)

logx — 1))?
[t
(logx)?> +1—2logx
[(logx)? + 1]°
(logx)? +1 — 2x (logx )
- f [(logx)? + 1]2

dx

dx

_f d X dx = X 4
~ ) dx (logx)2 +1 x_(logx)2+1 ¢
(d)

14+ 2% 4+ 3%+ +nt

lim

n—oo n5

14234 33+...4n8
— lim

n—-oo n5

Clvet 1 1w
lim — (—) — lim — X lim —

n—-oon n n-on n-on

r=1

1 1 1
=f x*dx — lim — XJ x3dx
n-on 0
[, -o-
732 (c)

Let I = dx

e—X
| ===
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Pute™ =t = e ¥dx = —dt
——j—,tjtlz —log|t+\/t2—1|+c
= —10g|e‘x+\/e‘2x—1| +c

733 (d)

Since, cos(sin x) > cosx > sin(cosx),for x €

03]

/2 /2
=>f cos(sinx)dx >f cosx dx
0 0

/2
> f sin(cos x)dx
0

S I>K>]

734 (c)
3_
Let I fl 17x5+29x3-31x l f_

x2+1
3 T2 -2 +1)
_O_ZL (x2+1)

4
3

Let ] —f sin (2 tan~! 1+x> dx
N

Put x = cos 26,
then sin [2 tan~! ’1+COS 29]
1—cos 20
sin[2 tan"1(cot 8)]
T
. _1 _
sin [2 tan (tan (2 6))]

sin [2 (g - 9)] = sin(m — 20) = sin 20

=1 —c0s220 = /1 —x2
Now,flsin<2tan‘1 ?) —f V1 —x2dx

[2 \/—7x] 2smx

= [sin™1(1) — 0]

Let] =2 [ e**sin3x dx + 3 [ e** cos 3x dx

er e2x
=2 [Tsin3x— 73cos3xdx ]

+ SJezx cos 3x dx

=e?*sin3x + ¢
737 (b)

1

2
[x? —1|dx = f —(x? — 1dx
0 0
2
+J (x? — 1dx
1

x3 + 1 x3 2
3 X 3~
0 1

1+1+8 2 1+1
3 3 3
=2

(a)

For 0 <x < 1, we get

x? > x3

For,1 < x < 2, we have x3 + x2

22552 for0 < x <1and 2 < 2% for1 <

x <2
1 1 1

=>f2"2dx>f2"3dx ande"zdx<f2"3 dx
0 0

= >Landl; > 1,

(b)

1
sin2x — cos 2x)dx = —sin(2x —a) + b
X )dx = S=sin(2x - a)

x/if(l i 2% — —cos 2 )d
= —=SIN ZX — —CO0S 4X X
V2 V2

1
=—sin(2x—a) + b
7 ( )

1 1
= —\/2 f (— cos 2x ——sin Zx) dx
2 V2

1
=—sin(2x—a) + b
7 ( )

= —ﬁf(2x+%)dx=%sin(2x—a)+b

V2 1
> —751n(2x+4)+c:ﬁsm(Zx—a)+b

1
+c=—sin2x—a)+b

V2

_ x+x71 LI\ x4x?
Letl = [e .1dx+f(x x)e dx
_ 1 _
= xe*+*! —J(l——z)xe“x Ydx
x
1
+J<x——) X+ dy
X

-1
+c
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1
(x + cosa)?sin?a

=Jf(k—1+x)dx
0

1

k 1 _y (X tcosa
B J.f(t)dt,wheret=k—1+x == 1en ( sina )}0

k— [ _,;1+cosa _ cosa]

=] =— tan! ———— —tan"1 —
i sina sina

f(x)dx =] = .1 :tan‘l (cotg) — tan"*(cot 0!)]

K 1
J. f(x)dx =”zsinoz _(g—%)—(g—a)] =25?na

744 (c)
/4 sinf+cos 6
Let If 9+16sin26

Putting sin® — cos @ = t and (sin 0 + cos 0)dO =

dt, we get
0 0

:Off(x)dx [ f; _ f;dt

dt
9+ 16(1 — t2) 25 — 16 t2
-1 -1

1

1k

x)dx+ff(x)dx+ -+ ff(x)dx

()

1 . 1 5+ 4t\1° 1 1
Letl = [ ———dx ..(i) =_[ ( )] - ( )
Uive =1=20l85= 4t 20983
Then,
T

=—log3

~ L 20
~ ] 1 4 3cos(m—x) X (a)

dx
Letl= fo (x+vVx2+1 )

s
!3"‘6 COSx Plrtx:tane:}dxzseczgde
cosx /2 5
=] = f:ﬁ ..(ii) ol :f sec” 0d6O :
0 (tan6 +VEanZ0 + 1)
B f”/z sec? 6d6
~J, (tanf +sech)3

Adding (i) and (ii), we get
s

l.dx=n=1=
dx=n=>1=—
x >

ALITER We have, _ f”/z 1/ cos? 8 "
r 0 (sine 1 )3

1
='[—dx cosf@ cos 6
CosXx
g 1+3 J‘”/Z cos 6
/2 ~ )y (sinf+1)3

1
1 + 3cosx + 3cos(rr—x)}dx 1 ]”/2 _ -1 1

 2(sin@ + 1)2 _+§_

1
(b)
1 + 3COSX + 1 + 3—C0$X}dx f dx B f dx

- x2+4x+13 ) x2+4x+4+9
:>1:de:_ dx 1 _1<x+2)
: 2 x+2)2+32 30 3 ¢

(9 (9
We have,
1

/2

e3x

Since, | = [ ———dx

1+e?X4etx

I f 1 d (e3x x)

= X ) _
x2+2xcosa+1 - dx
5 1+ e2x + e4x
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748

750

751

0g|———| +¢
2 ul+u+1
| er_ex+1+
= —-]log | ———mm8M8M8M—
2 gez"+e"+1

(b)

1

a J(x—a)(b—x) ~ Ja J=x2+(a+b)x—ab

f“ JEY - (-2

dx

Let] = f_”n(sin6 x + cos® x) dx =
2 fon(sin6 x + cos® x) dx
/2 /2 T
=4J sin® x dx+4j cosG(——x) dx
0 0 2
531 m b5m

/2
=8| sinfrxdr=8x-lx==2-
JO S X ax 6422 4
(b)

We have,

X
I, = f(logx)m dx
1

X
1
= I, = [(logx)"x]7 — f m(logx)™ 1 x —xx dx
1

= I, = (logx)™x —ml,_;
=>k—1,_; =xlogx)™
My [ Ly =k =yl
=k =x(ogx)™,l=m
(b)
We have,

1= f x~2/3(1 4+ x12) P gy
= Jx3/2(1 + x‘l/z)_5/3dx

=>]=-2 f(l + x‘l/z)_5/3d(1 +x71/2)

(1+x71/2)72°
=>[]=-2X +C
-2/3

—3(1+x12) " ¢

(@)
f(l — cos x) cosec’dx = f

1
[ w
14 cosx

1 , X X
=— | sec“*=dx =tan—+¢c¢

1—rcosx
1—cos?x

2 2 2
(d)

2a

fG)dx = f (f(2a —x) + f()}dx
0

0
= faf(Za—x)dx+faf(x)dx
0 0

=m+n

(@)

L, = [(logx)" dx  ...(0)

w oy = f(logx)™ ! dx ...(ii)
Now, I, = [(logx)™ - 1dx

1
= (logx)"x —n f(logx)"_lgx dx

= x(logx)" —n f(logx)"‘1 dx

= I, = x(logx)™ —nl,,_4
~ Ly +nl,_ 4 =x(logx)"

(a)
2.2
Let f(x) = fox L ;::4 dt. Then,

x*—5x%2+4
frex) = ZX(—Z)
(2 +e*)
For points of extremum, we must have
f'x)=0=>x=0,x=+1,42

756 (c)

_ /2 zsinx .
Letl—fo de (l)

/2 2sinx(m/2-x)
= [ = J;) 2sin(m/2-x) 4 pcosx(m/2-x) dx

/2 2C€OsX
=>1= fo 2C0s X ypsinx

dx ..(ii)
On adding Eqgs.(i) and (ii), we get
/2 Zsinx 4 pcosx T
2] = j
0

2sinx 4 pcosx dx = 2
VA
=>[=-—
(b)
n
lim ) —e™/™ =

n—oo n
r=1

=e—1
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758 (d)
The integrand is an odd function. So the value of
the integral is zero

759 (a)
We have,

2x+1)—-4

f 2x —3 _
(x2+x+1)? x= (x2 +x+1)? x

J‘ 2x+1
(x2+x+1)2

_4f[

. de
(x +1/2)? + (V3/2) ]

1
x2+x+1

1
=f 22dx

[(x +1/2)% + (v3/2) ]
Putting x + 1/2 = (+/3/2) tan 6 in I,, we get
V3/2sec? 6 do

e j [(V3/2tan6) + (v_/z)z]z

1+ cos 26
=1 = \/_jcosede—?ﬂ/_f

=], =——={0+sin20}+C
1 3\@{ }

=] =— — 41, where I;

4 2x+1 \/§(

| 4 " 4 2x+1 )

= = — R

LW 4 \x2+x+1
+C

1 16 _ 2x+1

- ——t
x2+x+1 3\/§an V3
4( 2x + 1

——(5——=)+c¢
3 x2+x+1)

(d)

Le tI_f\/—(x+1)

x+1

1
Vx(x + 1) dx_.[\/}(x+1) dx

1 1
_fﬁdx_fﬁ(x+1)dx
=2vVx —2tan " *Vx + ¢
=2(\x —tan"tVx) + ¢

761 (b)
We have,

s
- fwdx

1+ cos?x

-1

T T
| f 2x d +2f x sinx d
= = _— [—
1+ cos?x X 1+ cos?x x

-1 -1

T

:I=0+2x2f
0

x sinx
——dx
1+ cos?x

T .
x sinx

>]/=4) ——
fl+coszx
0

; (m — x) sin(m — x)
1+ cos?(m — x)

L . T .
mSsinx xsinx

Sl=4|—" dx—4]|—"—
f1+coszx x f1+coszx x
0 0

= [ = —4mn[tan™* (cos x)]§ —
= 2] = —4n[-n/4 — n/4]
(a)
Let

A=,{ij{}o{<1+%>(1+%)(1+%)...(1+%)}

n

log (1 + )

r=1

= logA = Ai_r)rgoz:log(l +£)

r=1

=>[=4

=] =n?

1/n

1
= logA = lim —

n-ocon

1

= logA = flog(l +x) dx
0

= logA = [nlog(1 + x) — x + log(x + 1)1

4
=>logA=210g2—1=>A=;

(d)

2 0 2
flxldx=—f xdx+fxdx
-2 -2 0

x2]° x2)?
[, 5
——(0-2)+(2-0)=4
(b)

= sin"1(cos x) + cos™!(sinx) is periodic with
period 2m, then

a+5m/2
J (sin~1(cos x) + cos~1(sinx)) dx
a+2m

[ i feos (5 )
+ cos™ {sin (g —x)}) dx

/2
= J (sin~!sinx + cos™! cos x)dx
0

T
2

/2 X2 2
J;) x dx {2} 2
0

766 (d)
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Putx +vV1+x2=t
1
B S P
2V1 + x2
x + V1T

VIt
dx dt

Vitaz ¢
.flog(x+\/1+x)
' V1+«x2

log t)?
_( fi) e

= %[log(x +V1+x3))*+¢
()

Putting e

= dx = dt

=

J‘logt

X — 1 =t?and e*dx = 2t dt, we have

2

= log, 4

cos x + xsinx

> X
x“+xcosx

fx+cosx—x+xsinx

X%+ xcosx
f f x(1 —sinx)
dx
x(x + cosx)
= logx —log(x + cosx) + ¢

= log |x + cosx|
()

Letl—fm

JﬂW

Put x3 =t = 3x%dx =dt

dx

'1_1f dt
BRED PNy

__1 —1(t>+
=3z tg) e

L1 n
=psec | )+

770 (a)

3

X
F(x)=f logt dt
x2

Applying Leibnitz theorem, we get

d
&3 2. 4 2
I log x v
= 3logx-3x% —2logx - 2x
= (9x% — 4x) log x
(b)
We have,

0o 1
log(1 + x? log(1 +
fog( “dx:kf"g( X)

F'(x) = logx3

1+ x? 1+ x?
/2
= f logsec? 6 do

0
/4

=k f log(1 + tan 6) df, where x
0
=tan6
/2
> —Zf logcos 6 db = kf log(1 + tan @) do
0

/4

2% —Zlog, 2 = k (Zlog 2
= —2x——log,2 = (gog)
>k=28

(b)
f4|x - 1ldx = fl(l —x)dx + f4(x — 1)dx

4]
1-efaea- )

1 1
= E + 4 + E =5
(b)
Given, f(x) is a continuous function.
Let us consider f(x) = x

5
J 2x dx = [x%]2;5 =

-3

16
and f_lg(x —1dx = [g — x]
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5 10
f 2f (x)dx = f f(x —1)dx
774 (c)_ i
f[sin(log x) + cos(logx)]dx

= f% [x sin(log x)} dx
= x sin(logx) + ¢

(b)
Let] =
Then,

ko o dx )

a
f1+ef(a %)
0
a

f1+e Fodx [ fla=x)+f0)=0]

a ef® ..
=] = fO mdx ...(ll)

Adding (i) and (ii), we get

a

a

= [E0F  (laxmami =t

_fmx_f x=a=1=3
0 0

(c)
Let] = f_11|1 — x|dx = f_ll(l — x)dx

[x2 + (x? + 1)?

| x(x2+1).0
Hence, I = f_31§ dx =21
(b)

Let I = [—=— dx

1+x6

-1

= tan

s
=t -1 = —
an~*(o0) >

Put x3 =t = xzdx=§dt

1—1f L gt =leniah+
=3) Ty dTgn (@) fe
780 (b)

1+x+m
Vx+Vl+x
_fm+d—ﬁ
Ve +V1+x
=f\/mdx=§(1+x)3/2+c

(b)

We have,

f(x)=(2x+1)|sinx|,m <x < 2m
= f(x) = —-(2x+ 1)sinx

Hence, required primitive is given by

—f(2x+ 1)sinx dx

dx

= —[—-(2x+ 1) cosx + 2sinx]
+C
1 11
=(2x+1)cosx —2sinx + C

(a)
Let] = kfol xf (3x)dx

Let3x=t:>dx=%

I—kf f(t)—=9ftf(t)dt
Now,;fo t.f(t)dt = fo t.f(t)dt

[given]

k 1 k=9
> — = e =
9

783 (c)
Put x¢+e*=t = e(x®1+e* Vdx =dt
Jxe‘l +ex 1 1(dt 1

x=—|—=-logt+c
x€ + e”* e t e &

1
= glog(xe +e*)+c

784 (a)
Let I = [ cosec (x — a)cosec x dx

sina
=] —— — dx
sinasin(x — a) sinx
1 f sin(x — a) cos x — cos(x — a) sin:
sina sin(x — a) sinx

f[cotx —cot (x —a)]dx

sina

[log | sin x| — log|sin(x — a)|] + ¢

sina
1
= ———log|sinx cosec(x —a)|] + ¢
sina
785 (b)
cosO

/2
Let I=J," fmrs
Putsin® =t = cos08df = dt
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= sin~
786 (a)
We have,

T

1
I = d
faZ—Zacosx+1 X

_ 1+ tan?x/2
(a? +1)(1 + tan? x/2) — 2a(1 — tan? x/2)
0

2dt
(a2 + 1) + t?) — 2a(1 — t?)

X
,where tan >

t(1+a)]”
—a

| 2 (1+a)t 1
= =
(a+1?\1—-a an

e (tan"loo —tan~10) =

0

=] =
1

(b)
Letl = f11 IZZI dx

For—-1<x<1,|x+2|=2+x
Tx+2

x+ 2
=[x]11—1_( 1)

1—a?

1
dx—J 1dx
-1

x+2(x—1)
_ \[(‘/(x— D) +12+2/G-1)

(x—1D+1
- 2(x—-1+

\/(m)2+12—2 (x—1)
=V&x-1D-1

and

Then, [;'( Jx +2/(x—1) + \/x —2/(x— 1)) dx
- fls(\/(x——n + 1)dx + fwm) — 1|dx
_ fls(\/(x——n + 1)dx + f:u — JG— 1) dx
+ f(\/ﬁ) — 1)dx
- fo (v + 1)dx
+ [ =R+ [ (-

[ty oo o 5] o]

16 2 16
- g2?+4>+(1‘§) +(53-1)+G-)
G

789 (d)
Let I = f(sinx+4)1(sinx—1)
(sinx +4) — (sinx — 1)
(sinx + 4)(sinx — 1)

_EJ(sinx—l)dx__J(sinx—i—éL)dx
1 sec’x/2
|

J
5

sec’x/2
Put tan; =t

2tanx/2 +4+4tan2x/2

X
= seczzdx =2tdt
_f f 2dt
S 5)2t—1—-t2 5) [2t +4(1 + t2)]
- 2f dt 1 dt
0 5)2t—1—t2 10) 21y
2
-2 1 1 1
~ 5 (t—1)2dt‘Ef N2 (VT5\2
(e+3) ()
2 4t + 1
( )+c
-1) 5\/_ V15

1 2 4tan-+1
tan™! | —2—
(tan— —1) 5v15 V15

+c

4tan +1

\/—f()_
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792

f(\/tan x ++/cot x)dx

_ Vsinx +cosx d
_f<\/cosx+\/sinx> g

J‘ (sinx + cos x) d
= — ) dx
Vsinx cosx
V2(sinx + cos x)
= _ dx
V2 sinxcosx

=\/§f sinx + cosx
J1— (sinx — cos x)?2
Putsinx —cosx =t
= (cosx + sinx)dx = dt
dt

:ﬁf

Vi
=+V2sin"I(sinx — cosx) + ¢
(b)
Letl = | dx+2 |

—T 1+cos? x =T 1+cos? x
T xsinx dx .
Q)

T 2x
f — dx is an odd function
_p1+cos®x

T 2x T xsinx

=>1=0+4]

0 14cos2x

T (m—x) sinx

=>1=4] . dx...(iD)

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

2] = 411] —-dx

o 1+cos“x

Putcosx =t = sinx dx = —dt

=2 j_l —dt
R nl 1+ t2

_ REIPR FI N L
= 2m[tan t]_l—Zn[4+4]
(c)
We have,
I_j sinx p _J‘sin{(x—a)+a}

sin(x —a) sin(x — a)

=>1= f{cos a + sina cot(x — a)}dx

= [ = xcosa + sinalog, sin(x —a) + C
~A=cosa,B =sina

(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

= f sin(x — [x])mdx

0
1

= 100f sin(x — [x]) mdx
0

1
, 100 )
=] = 100fsm7txdx = ——/[cosmx]p =
/i T
0

(b)

“ f(x) = cosx — cos? x + cos3 x—...

cos x
" 14cosx
1
By .
1+ cosx

ff(x)dxz fwdx

1+ cosx
_ 11- Zxd
=x > sec > X

1 X X
=x—§tan—-2+c=x—tanz+c

2
(b)
We have, foaf (Qa—x)dx =p
and foaf(x)dx =1

Now, using properties of definite integral

2a a a
f)dx = f f(x)dx + f f(2a — x)dx
0 0

2a

> f(xX)dx =21+u
0

0

796 (c)
Let

[ f®
f () log{f (x)}

1
fmd[log{f(x)}]
= log[log{f (x)}] + C

I

797 (b)

f:lx —3ldx = LB(B —x)dx + J:(x —3)dx

1
—fexlogxdx+Jex.

1 1
= [eX] _ x x
[e*log x] fe xdx+fe xdx
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799 (b)

Let] = f [(x + )3 + cos? x]dx ...(1)

3/2

[—(x + m)3 + cos?]dx ... (ii)
—-3m/2

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

—1/2
2] = f 2 cos? x dx
—-3m/2
—-1/2
(1 + cos 2x)dx
—-3m/2

sin 2x1"™/?

2 ]—37t/2
n  sin(—m) 3m  sin(—3m)

‘§+T‘(‘7+T)] -
=] =

()
2
Letl = ff@dx = Zflxlogx.%dx

=[x+

Putlogx =t = %dx =dt

logx t2 logx
.'.I=2j tdt=2l—l
0 2

(b)
Given, f'(x) = x +%

= (log x)?
0

On integrating both sides, we get
2

X
f(x) =7+logx+c

(d)
_ —logx — (1 =
Letl = [e dx = [ = dx =log|x| + ¢

(b)

J dx jld 1
x(x+1) x x+1x
=logx —log(x+ 1)+ ¢
X |+
x+1 ¢
()
We have,
2 /4 /2
I=f sinv/x dx:2f sint dt,where t? = x
0 0
=1 =2[—tcost +sint];"/* =2

805 (b)

Letf(x) =fx[ﬁ—ﬁ]dt

= —dt
1+t2 f1+t

LetIl fo md
Putt = tan® = dt = sec20 do

, .I-tan‘lx sec 1@ P
S, sec@

= [log(sec 6 + tan0) ] @n"x
= log(sectan™ x + x)
o f(x) = log(sectan™! x + x) — log(1 + x)

_ _ sectan"lx + x
~ lim f(x) = lim log
X—00 X—00

1+ x
<m+x>

= lim log

X—00

1+x

= log lim
X—00
= log, 2
(9
Given, I; = [sin™! x dx

and I, = [sin"1vV1 —x2 dx

=, = fcos‘lx dx

Now, I; + I, = [(sin™! x + cos™! x)dx

Let I = [ cos®x.e'°85M*dx = [ cos® x sinx dx
Put cosx=t = —sinxdx=dt
t* cos* x

I=—|t3dt=——+c=—
f 4+c 7 +c

808 (c)

We have,

1+ cos2x cosx,0<x<m/2
——— =|cosx]| ={
—cosx,m/2<x<Tm

2

T T
1+cost

f dx=f|cosx|dx

0 0
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/2 bid

f\/1+cosx dx
=>I=f cosx dx + f—cosx dx

0 /2 X
= /2 cos? = dx
= [sinx]g/2 - [sinx]g/2 =2 f 2

X X
(c) =\/§fcos§ dx=2\/§.sin§+c
Let fon/z sin2xlogtanx dx ...(i) ©
T

I = forr/2 sin 2 (E J:f(x)dx - f_zzf(x)dx +L3f(x)dx

Vi
—x )logtan (= 2 3
) & (2 =f ecosxsinxdx+f 2 dx
2

a a
-2
- x) dx [ _L f(x)dx.[) f(a Function of Ist integral is an odd function,
therefore the value of [st integral is zero.

3
f FG)dx = 0+ 2[x]3
I = fon/z sin 2x logcotx dx ...(ii) _ 0;22(3 _2)=2

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

— x)dx]

Vi1+e*
/2 /2 Putting 1 + e* = t? i-e- x = log(t? — 1), we get
=f sin2xlog1dx=j 0dx )

/2 x
21 =f sin 2x log(tan x cot x)dx Let] = fxe—dx
0

=>]1=0 5
t
(a) =] = Z{tlog(tz —1)—2f _1dt}

tZ
Since, the given function is an odd function.

1
" :>I=2{tl t2—1 —2f1+( )dt}
.-.sz (1 —x%)sinxcos?xdx =0 0g( ) t2—1
-T

(a) S>1=2 {tlog(t2 —1) -2t —log (ﬂ)} Iy

t+1
Let A = lim = |+ sec? (1)2+Esec2(5)2 =>1=2xV1+eX—4V1+e*
nn—monn , n n n 51 { 1+ex_1}+c
Cologl YT T
+"-+;5e02(‘)] BWTrer+1

L& n , Hence, f(x) =2x —4 =2(x —2)and g(x) =

. r r VITeF-1

— _ _ 2(

= fin 2,6 () =
r=1 816 (c)

1
= A =f x sec?(x)?dx - v(t) = cosmt,
0 ds .
dt = — =C(C0ST
Putx’?=t=xdx =— dt
2 sint
>s5= +catt=0,s=4,c=4
T

| _-1 ' 2 dt = ! 0= 1

- _Efo sec’t t—z[tant]o—tan sinmt
=5 =

812 (b) "

jm dx = jm dx LetI = [ cos(log, x)dx = [ cos(log, x) - 1dx

1 f , ax 1 tan ax/2 = cos(log, x)x — fw.x dx
== |sec:-—dx==—.—— X
2 2 a/2
1 ax = x cos(log, x) + f sin(log, x)dx
::Zztan-zf-+-c
813 (b) = x cos(log, x) + f sin(log, x) - 1 dx
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= x cos(log, x) — sin(log, x)x
cos(log, x)
e

= x cos(log, x) + x sin(log, x) — I
= 21 = x[cos(log, x) + sin(log, x)]

x dx

x
=>1= 5 [cos(log, x) + sin(log, x)]

(d)
Letl = |

(e¥—e™¥)
(e*+e~*)log(coshx)

Putlog(coshx) =t =

1 .
.sinhxdx = dt
coshx

e* —e™*
eX+e*
e*—e
2
e*+e
and coshx = T]

1
I=j;dt=logt+c

dx =dt

[+ sinhx =

—-X

= log(logcoshx) + ¢
(b)
Given,u = —f"'(0)sin® + f'(6) cos ©
andv = f"(0)cos0 + f'(0) sin 6
On differentiating w.r. t 0 respectively, we get
du " )
0= —f""(8)sin 6

— f""(8) cos®

+ f""(6) cos® — f'(B) sin6
=—f""(0)sinB — f'(0)sin O
and % =f""(0)cos® — f""(0)sin6 +
f"(0)sin® + f'(6) cos 6
= —f""(0) cos® + f'(6) cos O

() + ()
= [ () + [ ()]
+2'(0)f""(6)

=[f"(®) + f ()]

Now, | [(Z—;‘)z ‘1—’9’)2]1/2 do = [[f"(8) +

f'(®]d6
=f'(®)+f(®) +c

(d)
We have,

Vs Vi
fsinkxd fsink(n—x)

sin x sin(m — x)

T
J sin kx

sinx
0

dx

x==I=2I=0=>1=0

821 (d)
Let I = =

sin(x—a)
Putx—a=t = dx=dt
sin(a +t
_snetn)
sint
j‘sinacott + cosasint

sinx

. dt
sint

sinafcottdt-i—cosafdt

=sinalogsint + +cosa.t +c;
=sinalogsin(x —a) + cosa.(x —a) + ¢;
= sinalogsin(x —a) + xcosa + ¢

[letc = —acosa + ¢q]

(b)
f x3logx dx

—X4l fx‘* 1d
= logx 7 7%

x* x3 x* x*
= Tlogx— f—dx = —logx—1—6+ c

4x*1
16[x ogx —x*]+c¢

(a)
We have,

sin® x
I=f dx
(1 + cos2x)V1 + cos? x + cos* x
=1
B J‘ (1 —cos?x)

(1 + cos2 x)V1 + cos? x + cos* x
1-t?
(1+t2)Vi+t2+t4

1
(-2

1

(e ey

1
=>I=sec_1<t+?>+C

d(cosx)

>l=— dt, where t = cosx

=] =

=] =

= sec™!(cosx +secx) + C
(a)
We have,

=J-zsint in"16 d6 and y = f\/_sme

=>dx— tsin~1(sint) ddy—
dt = COoStSsIin Sin an dt =

dx ~ tcost ddy sint
> —= [
dr SOt AN G T

dy sint 1 tant
_— X =
dx 2t  tcost  2t?
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826 (c)
Let/ = 100 J]
sinx+cosx

/2 /2 sin x
=100 f ldx +f —_—
0 0 sinx + cosx

sInx (1)

dx ...(ii)

/2 (sinx+cos x)+sinx

|

Letl; =

0 sinx+cos x
m/2  cosx

illzfo

putng— x]

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

/2 T
211=f ldx =—
0 2

sinx+cosx

= I =
17y

: 1—100[E+E]—100x3—”—75n
T 2 41 4
(c)

We have,%(f(x)) =gx) =df(x) = g(x)dx
Now,

1= [ r@age)

[f (@)]%}

=] =
(b)
= sin* t + cos*t is periodic with period%

Now, f(x +m) = f:”

X
= f (sin*t + cos* t)dt + j
0

0

1 1
SHFEOYIE = 1 = S{IF ) -

(sin* t + cos* t)dt
X+
(sin*t + cos* t)dt
T
=f(x)+ f (cos*t + sin* t)dt = f(x) + f ()
0

or

/2
=f(x)+ Zf (cos*t + sin* t)dt
0

= F@ +2f(3)
(b)
1x%x dx

Let 1 = [; g dx = [y 755
Putx? =sin® = 2xdx = cos0 dob

f“/z sin® 6 cos 0 dO
0 V1 —sin20

1[“/25m Bcosbdd 1
> 1= =

x7

cos O 2

Nf f

830 (a)

Leti—:é:t: dx——d

(x +2)2

Sk

1
f [(x —1)3(x + 2)5] i/ @

4
=-t/*+¢
3

_4(x—1)1/4+
~3\x+2 ¢
831 (¢)
d
Let I = [ 7=

Put x =t2+1 = dx=2tdt
2t

=ft2+t+1dt
_f 2t+1 it f 1 it
) t2+t+1 t2+t+1
1
=log(t?+t+1) — f Y
3
(c+3) + (D)
1<2t+1>+
C
V3
2\/x—1+1>
— ) +¢
V3

dt

2
=log(t?+t+1) — —tan"

V3
=log(x +Vx —1) — %tan‘1 (
832 (b)
Given, 2f(x) — 3f (i) =
Put x = iin Eq.(i), we get
2f (3)-3f) =2 .(iD)
On solving Egs. (i) and (ii), we get

3 + 2x2
fx)=— +5xx

Now, ff(x)dx——f

(@2
BT )
2x2]°

1
= —§l310gx+7

(D)

2 342x2
5x

dx

1

1
—5(310g2+4—310g1—1)

1
—5(310g2+4—0—1)

3
—z (1+1log2)
833 (c)

fex(z—i)dx

2e* v 2
— Tl f(x)——andf(x)——

834 (b)
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We have,

1 1 2 s 1 33
R = — = — X — 3/2 = — X - |-
! SJ. Vede 8 3[t ]0 12 4\/;
0
V3

32
(b)
We have,
1

3logx (44 4 1)"1¢ :f log x3 d
fe (x ) tdx e 1 x

I fxB d 11 ‘11D +cC
= = _— = —

Arix Tl + D
(d)

. p dx
Given,

0 1+4x2 -
LHS fp dx — lfp dx

0 1+4x2 0 4_+x2

02
Let, | = fn:/z sin® x

Then,

[ e sin? (%—x) .
‘Of sin (= x) +cos (2—x)

n/2 cos®x

x ...(i)

sinx+cosx

=>1=]

0  sinx+cosx
Adding (i) and (ii), we get
/2

sin? x + cos? x
= 2] = —dx
sinx + cosx

..(ii)

0
/2

1
sinx + cosx
0

/2

1
:leﬁof —cos(x—%)dx

/2

log (Sec (x - Z) +tan (x —~ %))]0

[log(\/_ +1) —log(v2 — 1)]

1 V241 2
= 2] = ﬁlog(ﬁ_ 1) = ﬁlog(\/i+ 1)
=V2log(v2 + 1)
1
I=ﬁlog(\/§+1)
(b)
Let] =

I—f’1+—log 1+ d

Putting 1 + ; =tand — ;dx = dt, we get

1
I = —Ef\/flogtdt

=] = 1 logt e 2f1t3/2dt
~T21%N32) 3 ¢
12 2 /2
O 3/2__(_ 3/2)}
= 2{3(ogt)t 3 3t +C
1 3

\/x +1 [log(x +1) Zlogx]d  Then,

2
=>1=——tzlogt +-t3/2+C
3 2]log +9 +

3/2

1 1 1 2
=1==3(1+5) fos(1+5)-3)+¢
(b)

We have,

5 5
x? 4
I'= x2—4dx=f(x2—4)dx
3 3
5

1=+ 1o ()
= =
¥Tox2 %\ 2)l,

3 1 15
=2+ (log;— logg) =2+ log7

(d)
Since | sinx | is a periodic function with period ©
107 n
f |smx|dx—9f|smx|dx—9jsmxdx
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
App1y1ngR1—>R1—R3 and,R2—>R2—R3
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b—d a—c+b—d|
b—c c—d b—d-1

:f(y+6)dy f(y+d)dy f(y—b)dy
0 0 0

2 a—c b—-d a-c+b-d
=>fA(y)dy= b—c c¢—d b—d-1
o 242c 242d 2-2(b—-4d)
Let x be the common difference of the A.P.
a,b,c,d. The,
2 —2x —2x —4x
fA(y) dy=| —x —x —2x—1
0 2x+2c 2+4+2d 2+ 2x

2
= | A(y)dy
|

0 0 2
= —x —Xx —2x—1
2+2c 2+2d 2+2x

Applying
Rl b Rl - ZRZ

2
—X —X
:jAO’)dy‘2|2+2c 2 +2d
0

2
1 1
:fA(y)dy=—4x|1+C 1_l_d|=—4x(d—c)
0

= —4x?
2

fA(y) dy =—-16> —4x?=—-16>x = 12

0
(9

fcosec“x dx = fcoseczx. cosec’x dx
= j cosec?x(1 + cot? x) dx

=fcosec2x dx+fcot2 x.cosec?x dx

cot3 x
= —cotx — 3 +c

(d)
If f(x) is a continuous function defined on [a, b],
then

b
m(b — a) Sf fx)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

Se¥ <eX e ¥ >eX

Again,0<x<1 =>x2>0

5> et <e 3 > 1
ne*<e™ < 1forallx € [0,1]
> 1+e*<14e* <2forallx € [0,1]

1 1 1
= f (1+e_x)dx<f (1+e—x2)dx<f 2 dx
0 0 0

= 2—%<f01(1+e‘xz)dx<2
844 (c)
We have,
1= f eSec* (tan? x + secx + sec? x + tan x sec? x
+ tan x sec x)dx
=] = f eS¢¢X [secx tan x (secx + tan x)
+ (secx tan x + sec? x)]dx

=>1= f eS¢*secxtanx - (secx + tanx)dx

+ f esecx

- (secx tan x + sec? x)dx
= [ = (secx + tan x)e5¢¢*

— f(secx + tan x
+ sec? x)eSec* dx
+ f eSecX (secx tan x + sec? x)dx

=] =e5¥(secx + tanx) + C
(@)

Let =/
PutVx =t

logvx
3x

dx

1
—dx =2dt
Vx

2logt
I = dt
|5

2 (logt
== | —dt
T

2 (logt)?
—g . 2 +c
1
=3 (log\/x)2 +c

(b)
We have,

21
I=f sin? x dx

0

Y
=>]1=2 f sin? x dx [+~ sin?(2m — x) = sin® x]
0
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/2

=>]= 4J sin? x dx [+ sin?(m — x) = sin? x]
0

(a)

We have,

0<x<1

>1<1+4+x*<2

S>1<J1+xt<2

1
=—<

1
<
Negee

1
dx < 1(1 - 0)
x4-

3x+2
Let] = [ v &

Again, let
A B c

3x+2 i
o Yoy Sl ooy ey R e SRR G
= 3x+2=A(x—-2)(x—3)+B(x—-3) +
C(x — 2)2...(iii)

On putting the values of x = 2, 3 respectively,

(D)

we get
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=A+C = A=-11
On putting the values of A4, B and C in Eq. (ii), we
get
3x+ 2
(x —2)2(x —3)

_ 11 8
T (x—2) (x-2)2
11

Tx-3)

. 1 8 p
' _f[_(x—Z)_(x—Z)Z (x—3)] *
—11log(x —2) +

8
(x_2)+1110g(x—3)+c

CosXx

(cosx)e
" 1+sinx

— (1 +sinx) sinx — cos? x ‘g
f[ (1 + sinx)? ] erax

—d
f51nx+1 x

e*cosx 1
= - + - .e¥dx —
1+ sinx 1+ sinx

e*cosx

eXdx

1+ sinx

1+ sinx
850 (c)

Let/=["

=2 fon sin® x cos® xdx [+ f(2m — x)
5

sin®xcos®xdx
Let f(x) = sin® x cos® x
f(r —x) = sin®(mw — x) cos®(r — x)
= —sin®x.cos °x = —f(x)
~1=0

(c)
f cos™3/7 x sinT1/7 x dx
11/7

f sin™ X
cos~11/7 x

= f tan~1Y/7 x sec? x dx

.sec?xdx

Put tanx =t = sec?xdx = dt
7
I=ft‘11/7dt=—1tan‘4/7x+c

(a)
We have,

1 1 1
li {— + + ot —}
neth na na+1 na+n(b —a)
n(b—a)
lim
n—-oo
r=1
n(b—a)

na+r
b—a

y L f
e a+(@/n) n
r=1 0
- os(;)

1s an odd function

853 (b)

Smce

J_
a
854 (C)

sin 0+cos 6

Let I = f\/1+sin26—1
sin® + cos O

\/1 — (sin® — cos 0)2

x2

xe dx = 0
1+ x2 X =

do

= f(x)]

1+sinx sinx+1"

Put sin® —cos® =t = (cosO +sin0)d6 = dt
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1
.-.I=J dt =sin"lt+c
V1 —t?

= sin"1(sin6 — cos0) + ¢
855 (c)

fex—ld _I(Zex 1>d
e*+1 x= e*+1 x
= 2log(e*+ 1) —x +c = f(x) + ¢ [given]
v f(x) =2log(e*+1) —x
856 (b)
Let] = [e3198%(x* + 1)~ dx
=J-elog"3(x4+1)‘1dx
1 4x3
— 3 4 -1 —_—— _
_J.x (x*+1) dx—4 1) x
Letx*+ 1=t = 4x3dx = dt

_1f1dt_11 t+
D A i L

1
=>]= Zlog(x4 +1)+c¢
857 (b)
dx
(3+ 5sinx + 3 cosx)
3 sec?(x/2)
- f 10tan(x/2) + 6

dx

1
glog |5tan(x/2) + 3|+ ¢

1 5
= glog §tan(x/2) + 1|| +c

This curve passes through (0, 0).
nc=0
Then,y = %log |1 +§tan (§)|
858 (d)
We have,
) =fx)
@
T F®
= logf(x) =x+1logC
> f(x)=Ce*=>f(0)=Ce’>1=C
~fx) =e”

Now,

j F() g0 dx
0
1

- f X - eX)dx [+ f(x)
0

+g0) =x?]
1

1 1
= E)ff(x) g(x) dx = szexdx—ofezxdx

0

1
= j F(x) g(x) dx
0

= [ - 20+ DeTh — 5 27T}

(o)
We have,

fx) = f 1+ t2dt,
0

xZ
d
= f'(x) = f V1+t2dt
0

x2

:>f’(x)=f 0dt +2x+/1+x*-0

0
=2x+1+ x*
(a)

For x > e, we know that

X
1<10gx<z

=15 —>(9)

2/logx

4

=>fdx>l>fel/3x‘1/3 dx

3
3
1> 1> > eV/3(42/ - 37)

3
=>1>1> E(;1/3(161/3 —91/3)

=1>1>092

(d)
We have,

f@)=e’andg(y) =y
t

~F(t) = ff(t —y)g(y)dy
0
t

SF@E)=|et™7.ydy

/
> F(0) = [—y et — et
>5F)=(-t—-1)—-(0—-e)=et—-t—-1
(a)

Putting x?—1=1t%?and x dx = t dt, we get

t?2 -1
f (t2 +1)2
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I—J 1o -1 dt
) (2 +1)? (t% +1)?

0 1
:>I=11+12,

oo t2-
Where I; = [ ——dtand I, = [ B

1
fO (t2+1)2 (t2+1)2

Putting t = E in I, we get,

u? -1
12:— Wduz—ll
0

Hence,1211+12211_11:0

(b)
We have,

sz(sian—cost)dx
I \/Ef(l in 2 ! z)d
=] = —sin2x — —cos 2x | dx
V2 V2
T
:I=x/§fcos(2x+z)+constant
I = —=sin (1 + 2%+ 2) + constant
=—sin(nw x + —) + constan
\2 4

1 /57
I = —sin (T + Zx) + constant

V2
. 1.
But, [(sin 2x — cos 2x) dx = ﬁsm(Zx —a)+b

5
La=- T” and b = any constant

864 (a)

secx
Let] = | ——
fsecx+tanx

j secx(secx — tanx)

sec?x —tan? x
= f(secz x —secx tanx) dx

= tanx — secx + ¢
(b)

-1 _ -1 1
[1cos™ x dx = x cos x+fx.—\/1_—x2 dx

1 (=2x) ZX)
\/1—x2
—Jv1—x%2+c¢

(a)

We have,
36

1
J 2x_i_gd;\c=logk
0

1 36 81 )
=5 [log(2x +9)]3° = logk = log <?> =logk
>k=3

(d)
Letl = [ 1.log2xdx

1
= [=xlog2x— | —.2.xd
xlog2x sz x dx

= [ =xlog2x —x+c

868 (d)
Given, f"'(x) = tan? x = (1 — sec?x)
On integrating both sides, we get
f'(x)=x—tanx +¢;
F(0)=0-04¢c, ¢, =0
= f'(x) =x —tanx

Again integrating both sides, we get
2
X
= f(x) = -~ logsecx + ¢,

=>f(0)=0-logl+c, =2¢c,=0

X2
~flx) = -~ logsecx

)

Let | = [—&

x(x5+1)

_J‘ x*dx
) x5(x5+1)

Put x° =tand x*dx =§ dt

=§ft(t+1)

1011 1
=§f[z‘t+—1]dt
:%[logt—log(t+ D]+c

_11 t
5% 1

B 11 x° N
5 ng5 +1 ¢
(a)

We have,

1 1
I=f—, dx=f dx
1+ sinx 1+cos(£—x)

=>I=1fsec (E—E)dx——tan(z—f)+b

2 4 4 2
= | = tan (—% +§) + b, where b = count
Hence, a = —%andb ER
(@)

_ X _ (VeX— )ex
Letl = [+e dx—fH(\/_) x

Pute* —1=1t% = e*dx=2tdt

t2dt
'.I=2f

1
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=2[t—tan"1t] +c

e*x—1]+c

872 (c)
dx (x+1)—x
,[x4+x3_ x3(x + 1)

=f(%‘m)dx
=f(xia‘xiz+x@c+1>> dx
[t o

1 1
—ﬁ+;+log|x|

—log|lx+1|+c

=>I=jx|x|dx+jx|x|dx

a 0

0 B

:I=—fx2dx+fx2dx
a 0
EEEE
3 a 3 0

ad +p3
-3

b3l

874 (c)
We have,

2a

sina+f cos2xdx =0

a

1
= sina +§[sin 2x]2% =0

1
= sina+§(sin4a—sin2a) =0
= sina + sinacos3a =0
= sina =0or(1+cos3a) =0
sa=0a=-nma=-n/32>a

s
= —§ [ a € (—T[, 0)]

875 (a)

/2
f x sinx dx
0

/2
— f (—cosx)dx
0

[0—0]+[sinx]7* =1 ..%I)
And I, = fo/ xcos x dx =[xsinx]g/2 —
fon/z sinx dx
= [%—0] + [cosx]g/2
=>-1 (i)
From Egs. (i)and (ii), we get
L+, ==

876 (b)

We have,
2

|logqo x| dx

172
2

== fllogex.loglo el dx

1/2
1 2

= I = |logyg el f—logex dx+flogex dx
172 1
=1 =logype[—{xlogx — x}%/2 + {xlogx — x}?]

=>I=logloe[l+<—%log2—%)+210g2—2
+1]

=>I—10g10e[——+—10g2]

=>1 =§(10g10 e)(log8 — 1)

1 8 1 8
=1= 5 (logp e) log, (E) = EIOglo (;)
(d)

We have,
1
I = flsinanldx

1/2 1
=] = f sin2m x dx + f—(sinan) dx
0 1/2
1 1 2
=>[= —%[cos 21‘[)6](1)/2 +§[c052ﬂxﬁ/2 =
878 (c)
esinx

Given,I = [ —=—2dx ..(i)

—1T eSinx 4 p—sinx
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dx

J" eSin(2m—x) sinx + 8cosx = A(4sinx + 6 cos x)
T — o — d
_p €SINETTX) 4 @msin(Zmx) +B P (4sinx + 6 cosx)

sinx

=>I=fn e”

—1T e—Sinx 4 gsinx "'(11) = sinx + 8cosx

= A(4sinx + 6 cosx) + B(4cosx
™ gsinx 4 ,-—sinx — 65sinx)
21 = f c —dx On equating the coefficients of sin x and cos x, we
_ esmx _l_ e—smx ¢
ge

s
=j ldx = [x]", 1=4A—6B, 8=6A+4B
-1

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

1
=2 A=1 B=-
I=m ’ 2

(a) w1
Letl = [ 1 d f(4sinx+6cosx)+%(4cosx—6sinx)dx

X
14+cosx+sinx = -
4sinx + 6 cosx

1
= dx 1 4cosx —6sinx
.I- —_ Zf Z = 1 —. )d
1 Itans, 2tan; f( +2 4sinx + 6cosx x

1+tan2§ 1+tan2§ 1
=x+ Elog(4sinx +6cosx)+c

=j sec” > " )
2(1 +tan§) ()

= — _
Put tanZ = ¢ f ax 2™
2

1 Zxd p Putax+b=t=>dx=%dt
= —sec‘= dx =dt
a

dt
[= ] —— =log(1+1t)+ t —b)? 1 b? 2b
Ty loel+o+e apo L [e=b" ML AW
a3 t2 a t2 ot

b
t—?—Zblogt

=10g|1+tan§|+c 2
>+c

(d)

x*—1 b?
dx — 2blog(ax +b) |+ ¢
x2(x% + x2 + 1)1/2 ax+b

2 2

b x
=j2x4+x2_(x4+x2+1) i 2(x——10g(ax+b)> m+c
x2Vx* +x2 + 1 (b)
4
3 Let] = [~ eV*dx
x(4x°+2x) * fx2+1 1

Vxtrxel dx Putx = t2 = dx = 2t dt
xZ

2
ol = f 2ett dt = 2[tet — et]?
1

= 2[(2e? —e) —e? + e] = 2¢e?
(@)
(©) Let] = —fx 441-1

1 x3

Letl:fo mdx = | = —dx— ! dx
Putting x* = t, 4x3dx = dt, we get x X%+ x

dt 1 ) - = I =logx —[f(x) +c] |[given]
1+¢2 4 Zltan" tlo = 16 = I =logx — f(x) +c; [wherec; = —]
886 (c)

X X

d (Vx*+x?>+1 Vxtr+x2 +1

. x _ 2
Let [ :f 51T1x+8cosx dx fe (1 — cotx + cot” x)dx
4sinx+6cosx

We can write
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= f e*(— cotx + cosec?x)dx
= —fexcotx dx+fe"coseczx dx

= —excotx—fexcoseczx dxfexcoseczxdx

=e*(—cotx)+c=—e*cotx+c

887 (c)

Given, f(x) = 4x* = 3x + 1, g(x) = =——
(4x* +3x+1)— (4x2 —3x+ 1)
x2+3

~glx) =
_ 6x
 x2 43
6X
Now, g(—x) = — = —g(x)

x2+3
Which is an odd function

2

f g(x)dx =0
-2

888 (a)

f /1+sin(z) dx

= fJ(sinzg+ coszg) + (2 singcos g) dx

= sinf + cosE ’ dx = sinf+cosf dx
8 8 8 8
X . X

(8 sing - cosg) +c

If we put h(x) = t, then the integral reduces to
h(b)

j (£ (9r®))]” F(9(0)g' 0t
h(a)

=0 [+ h(a) = h(b)]
(@)
Let] = [

0  sin?xcos?x
; j”/z cos? x p (i)
=] = - X e (11
o sin?x +cos?x

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

sin? x

x ...(i)

/2 T
21=J ldx=[x]? ==
0 2

= [ =
4

(b)

. 2
Putting % =tanddx = - dt, we get

f(=x)—f(x)

/2

logsintdt
nf ogsin
0

7T(—%logZ) = —log2
892 (d)

x>0

)
X

. d e
Given, - F(x) =

On integrating both sides, we get

F(x) = fes;nxdx ..(D)
43 ciny3 43x2

Also [=es"*dx = [ —-.

F(k) —F(1)

Let x3 =z = 3x%dx = dz

3 3
esmx dx —

64esinz
. f dz = F(k) — F(1)
1 Z

= [F(2)]¢* = F(k) — F(1) [from Eq.(i)]
= F(64) —F(1) =F(k) - F(1)

= k =64

(b)

10
f |x(x —1)(x — 2)|dx
° 1
= f (x3 — 3x% + 2x)dx
° 2
+ f (—x3 + 3x? — 2x)dx
1

10
= f (x3 — 3x% + 2x)dx
2

x* ! x* 2
3 2 3 2
===+ x| +|-=+x3-x
0 1

4 10
x
+|=—x3 + x2

[4 lz

= 1600.5
(d)

Let [ = [ —&

sin x—cos x+/2

dx

:f. V2 2
31nx\/—§—cosx\/—§+\/§

f dx
. . T T
ﬁ(smxsmz - cosxcosz + 1)

X

SR
_\/7 1—cos(x+%)

_if dx
_\/7 1—0052(§+§)
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_ij dx
V2 Zsin2(§+§)

= % f cosec? (g + g) dx

_ 1 ._COt(§+g)+c

2V2

= —icot(f+z) +c

V2 o\2'8

895 (a)
We have,
/4
I = f sin~*x dx

—-1/4
/4

1
=] = f — dx
sin% x

-n/4
/4

== f cosec* x dx
-n/4

== f_11(1 + t?)dt, where cotx = ¢t

1

31

:I:—Zf(1+t2)dt=—2 [t+—
0

3 0

896 (a)

18+I6 :fT[/4

, tan®0de+ f;“ tan® 0 do

/4
= j sec’20tan®0do
0

B ltan7 9]“/4 1
7 0 7
897 (b)
We have,
avx
_IZ\/dez Z_fa‘/;d(\/})

2aV%
- loga
898 (a)
Let] = f:\/(x —a)(b —x)dx
Put x = a cos? 0 + bsin?0
= dx = —2acos0sinB + 2bsin0B cos O

= dx =sin20(b —a)
/2

. I = J(b—a)sin20(b —a)cos20 (b

0
—a)sin20d6

sin? 20d6

f”/z (b — a)?
0

(b —a)? (™?[1 —cos46
=), e
2 ), 2

_(b—a)z[e sin 407 ™?
4 4 |,
(b—a)?m

=~ 3-0

(b —a)?
=—a
(b)
foxzf(t) dt = x cosmx
On differentiating both sides, we get

) —x sinmx
2x f(x?) = —— 4+ cosmx
T

xsin mx cosmx

> ) = -

27X 2x
1
S f@) =2 =1
(9
dx

f'(x) = m
On integrating both sides,
dx
r0= |Gyt
Put x = tan® = dx = sec?0 db
sec? @
s~ f(x) :fsec36 d9+c=fcose do+c

= f(x)=sinb+c

=>f(x)=\/%+c
=2 f0)=0+c=>c=0

“ 00 = = f(1) =

(o)
We have,
/2

X +sinx
- [ prsng,
1+ cosx

X 1
V1 + x2

0
/2 /2
1 Jl 2x+f tan=d
=>1= —XSec” - an—dadx
2 2 2
0 0
/2 /2

x17/2 x x
=>[= [xtanE]O —f tanzdx+j tanzdx

=m/2

0
902 (a)
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905

We have,

ff(x) sinxcosx dx = log{f (x)}

1

sz—a)
1

2(b% —

= f(x)sinxcosx =

a?) f(x)f )

f'(x)
(0

> f(Zb2 sinx cos x — 2a? sinx cos x) dx
f'(x)

For
1

= —b?cos?x —a®sin’x = ———

f)

= 2(b? — a?)sinx cosx =

——dx

1
(a? sin? x + b? cos? x)

= fl) =
()

[ e [ e

\/——xzf\/——xz

1—x2+c¢

= sin~ x—
(b)

3
Let] = [/ —"r = [* %

1 x(1+x%) 1 x%(1+x%)

Putx* =t = 4x3dx = dt

1 odr 1% 1
_Zfl t(1+10) _ZL (?_1—-”
1 t \'° 1 16 1
=Z(bg1+t)1 4(bg17 kgi)
1 32
::Zlog?fi
(o)
We have,
1

I=.[ dx
(x+1)2Vx?2+2x+2
1

+C

)

= d
f(x +1)2/(x+1)2+1 g

J sec?0do
S1= | s,
tan2 0 sec@

cosH
d9 = f(sm 0)~2d(sin 6)

Vx2 +2x+2
M Eel e Y
x+1

wherex + 1 =tan6

1

=f0dx

-1

2
x
= ex(—cot§)+c
= excotx+c
B 2

(d)
Letl = |

x%-1
(x*+3x2%2+1) tan—l( x+£)

_ (1-%)
_f(x2+x—12+3)tan—1(x+§)

Putx+l=t

dx

dx

> (1-2)dx=dtand (x+

1
= x? +'—E'::t2 -2
X

- f (t2 + 1) tan~1
= log(tan~1t) + ¢
1
= log[tan‘1<x +;)] +c

(b)

We have,

1

jx(l — x)73/4dx

0

=[-4x+(1 - x)l/“](l)

16
+4f(1—x)1/4=—
0

1 2 X X )
=—| e* cosec de —e* cotE e*cosec de

2+x
+0 [ log (2 — x) is an odd function]

=>]1=0
(b)

1 —sinx 1 —sinx
fex(—>dx=fex — | dx
1—cosx ZSiHZE
_J‘ (1 2 X tx)d
=le 2cosec > co X

lf eX coseczfdx — f e"cot—dx
2 2 2

X
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910 (b)
f'(x) = 1 — cos x always positive, so f(x) is an
increasing function so least value of f(x) on

[11:311.
2’ 2

/2
= f (1 — cost)dt
0

= [t — sin t]ﬂ/2 (E - 1)
(d)
x? -2

— dx
x3 —VxZz2 -1
dx dx

_ o
fx x2—-1 x3

. ZJ‘ secOtan® g
—sec X sec30tan0

[Putting x = sec® = dx = secOtan 0 do]
sec”lx —2 f cos?0do

sec”lx — f(l + cos20) do
sin 20
sec‘lx—(6+ 5 )+c
x2—1

+c
X2

=sec lx—sec™lx—

(b)
We have,

/
,=j<x—+3>”3dx=fﬂd

X
x3

1/3

>= 1j<1 1) d(l 1
o2 ) \x2 x2

(a)
Letl—f log(x+ )1+ ~dx
Putx =tan® = dx = sec?0d0
/2 1 \sec?8
~ I = fo log (tan 0+ an 6) SocZ 0 do

™/2 (1 +tan®#)
=1 =f log—tane 0
0

/2 /2
= I1= Zf logsecB db —f logtan 6 d6
0 0

x2 —

1

/2 /2
== Zf logsecB db < f logtan 6 d6
0 0

-

/2
=> I=—2f log cos 6 db
0

=-2

- /2
X —log 2 < f log cos 6 dB
2 0
~ I =mlog2

= —=log2
914 (a)

Given, [ [log(logx) +
9] +c
LHS = f [11 (log") dx +

(loglx)z] dx = x[f(x) —

(lo gx)2

= x log(log x) —f@dx+ (1ng)2 dx

= xlog(logx) — Togx - (logx)? dx

1
d
+f(logx)2 xX+c
1
=X [log(log X)— @] +c

1
= f(x) = log(logx), g(x) = logx

(9
Required integral I is given by

I=f ! d(x?+1)
VxZ+9

1
2T e
=d(x*+9)]
PN eI
916 (b)
We have,
Vx

1+ 234

t3

d(x?*+9) [+d(x*+1)

t? x 4¢3
I = = f dt ,where x = t*

1+¢3

=] =— du, where u

4 fu
X 3t?dt = =
1+1¢3 3]
=1+t

4
=§|u—logu|+C

=—[1+x *—log(1+ x|+ ¢
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We have,
X
fex“’ga e* dx=Jel°ga -e* dx=fa" e* dx

- fexloga eX dx = f(ae)x dx = lsgf;:) +C
(b)

Given, [ f(x)dx = g(x)
» [ reog ax
— () | £0) dx
- 156 [ £ dn dx
— g(g0) - | 00 gdx — g
- [ r@ g

1
= [ F@ gGdx = 3 8GO
0

Given _—
! f cosx—tanx

cos4x+1
Letl] = | ——
fcosx—tanx

3 2 cos? 2x 3 2 cos?x
_fcosx sinxdx_f dx

CcOoSs 2x

cos4x+1

dx =Acos4x + B

sinx sinx cosx

= f sin 2x cos 2x dx

cosx

1
=5f25in2xc052xdx

1 1

) cos 4x
=Efsm4xdx:—[— ]

2 4
1
= —§cos4x+B
But/ = Acos4x + B (given)
1
SA=——=

8
(d)
Let] = f:(n x — x2)1%0 sin 2x dx. Then,

=] = f{n(n—x)— (m — x)?}sin2 (r — x)dx
0

Vs
== —f(nx—xz)siandx
0

>5]=—-I=22I=0=>1=0

(a)
We have,

2m
I=f[25inx]dx

T

21/6

:I=f [2sinx]dx + f [2sinx] dx

T 7m/6
2m

+ f [2sinx] dx

117/6
117/6 o

117/6

7m/6

:I:f —1dx+f —2dx + —1dx

(a)
; f 1 sec? x p
= I — —dx
Vsin3 x cos x vtan3 x
=] = f(tanx)‘3/2d(tanx) =
(c)
15. 5 ol o5 V2r 5
Let [ ~[x*ldx = [, [x*]dx + [ “[x*]dx +
15
fﬁ [x?]dx
1 vz 1.5
=f 0dx+f 1dx+f 2dx=2—-+2
0 1

V2
(d)
T /2 b1
f |cosx|dx=J COSde—J cosx dx
0

0 /2

dx =

+C
tan x

= [sin x]g/2 — [sinx]7/,

. 7T . . . n
sz_ sin0 —sinmw + sz

2 si i 2
= 2sin—=
2
925 (a)
We have,
x+ Va2 + Yx
[,
x(1+ Vx
(to+t*+0)
>5]/=| —=
te(1+t2)

; ft5+t3+1dt
= = ——
t2+1

L)
t2+1

‘ +tan 1t} +C
4 an

6t2 dt ,where x = t°

3 ft3(t2+1)+1 .
B t2+1

3
= Exz/e’ +6tan" ' x/° +C
926 (c)
Given, fonec"szx -cos3(2n + Vx dx

Let f(x) = 5" . cos3(2n + 1)x
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Then, f (1 — x) = e (™0 . cos3[(2n + D)t —
(2n+ D)x]
= —e®*X. cos3(2n + 1)x
= f(m—x) =—-f(x)
Then, f(x) is an odd function
fﬂecoszx ~cos®(2n+ xdx =0
0

927 (b)

/2 cos3x+1
Let] = fO 2cosx—1

dx

3
fﬂ/Z cos 3x — cos—
0

T
2 (cosx — cos;)

/2 (4cos3 x — 3 cosx) — (4cos® g -3 cosg)
=f — dx
0 2 (cosx — cos —)
3

n/2 (cos® x — cos3§ 3 (/2 {cosx — cosg
0 Cosx — cosz 2Jy CosXx — Cos 7
/2 . ZTE T 3 /2
cos“ x + cos —+cosxcos—)dx—— ldx
3 3 2J,

/2 1 3
=j (1+c052x+—+cosx)dx——
0 2 4

3
=1

dx = [sin(logx) |3

= sin(log 3) — sin(log 1) = sin(log 3)
929 (d)
Let I = [(eX +e™™)%.(e* —e *)dx
Put e*+e ™=t = (e*—eMdx=dt

3
2 I=jt2dt=t—+c
3

eX + e )3
930 (b)

Let/ = [—2% =2

sinx cosx

= chosec 2x dx

2x 1
= 210g|tan<7)| ><§+c
= log|tanx| + ¢

931 (c)

Using Walli’s formula, we get

/2
f sin™ x dx
0

~n—1n-3n-5 Z_f i< odd
=, _gz3iniso

ax® +bx +c¢
ax? —bx +c

)(a + b)|sinx |}dx

floge(a+b)dx+ flogelsinxldx

-1/2 -1/2
/2

:>I:0+7Tloge(a+b)+2f log, sinx dx
0
i
=>I=7rloge(a+b)+2x—ilog2

a+b
=7r10ge( > )

(9
Let! = [,
1/e

1
I = —f |—logt| dt, where x =7
e

log x
l—%' dx. Then,
X

e
=] = fllogtldt

1/e
1 e

=>1= f—logtdt+flogtdt
1/e 1
= I = {—[(tlogt — t)]1, + [tlogt — t]§}

=>1=(1—§+1)=2(1—%)

934 (c)

Let f(x) = x|x|

f(=x) = —x|x|

=—f(x)

= f(x) is an odd function
Hence, I =0

935 (c)

We have,
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1 1
I=|———dx=| ——=<d = —
Jx3+x4 x fx3(x+1) X fcosecxdx log |cosec x — cotx| + ¢

=J’ 1 dx ) (1 —cosx)
x?{x(x + 1)} ] B
1 /1 1 .
=>1=J.—2(—— )dx Zsng
x2\x x+1 =log|[———=| +¢
_J‘l{l 1 Zsmz.cosg

=[=l=-——ldg
2?2 x(x+1) X

1¢1 1
x (x2 X

X
= log tan§| + ¢ = f(x) + constant

~ f(x) =log |tan§|
(@) ]

Let] = fx(x"+1)
Put x"+1=t = nx"ldx=dt

_1f dt _1f<
1 “n)tt-1) n
~A=—-andB =1

2 [log(t — 1) —logt] + ¢

(@) n

t—1 1 X
We have, 21 (_> =_log| ——
n °8 t te n o8 x*+1 +

= d
j(x2+1)(x2+4) X (c)
1/ 1 1 ax®+ bx*+c¢
e
3\x2+1 x%2+4
1 1 X b
:I:§tan_1x——tan_1—+C :f[g+—+i4]dx
x

6 2 x x2
1

dx

x4

=1 =1 1

Hence, A = sand B 6 =af;dx+bfx‘2dx+cfx‘4dx
937 (c)
c
We have, =alogx —bx™1 — §x‘3 +k
1/2 1/2 b c
I = x+12+ x—12_2 dx =alogx ———5—=+k

x—1 x+1 x  3x

-i/2 (b)

1/2 x+2

Let] = fmdx

I j (x+ 1 x 1) /Zd
= = —
x—1 x+1 X Putting x + 1 = t2 and dx = 2t dt, we get
-1/2

t?+1
1/2 =2 [ g e
t*+t2+1

1+ (1/t)?
=>I=2f#dt
- [l e U

dx x

1—x2 |1—x2

-1/2

1/2

=>]=—-4 f _xzdx+4- —xz
-i/2

0
= I = 2[log(1 - x?)]1°, , — 2[log(1 — x?)];’? x
=] =—210g(1——) 210g(1 ) :ﬁtan \/3(x+1))+c

3
=] =—4log—=14lo
g4 g3 Let [ = fn/z dx _ _ J-TL'/Z cosx dx ...(i)
938 (b) 1+cotx cos x+sinx
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n/2 cos (E—x) =110g 1+tanx +c
=] = .[ 2 dx 2 1—tanx
0 COS (g—x) + sin (g—x) 947 (a)
n/2  sinx x+Dx+3)=x+2-D(x+2+1)
=(x+2)?%-1

j(x + D (x+2)7(x+3)dx

=>1=

o o dx .(iD)
cosx+sinx
On adding Eqgs.(i) and (ii), we get

/2 T
2] = ldx =~
J, vee=3

- f{(x +2)7— (x+2)7} dx
(x+2)% (x+2)8
= - +c

(d) , 10 8
Let ] = [ZSRECOSY g 948 (b)

1+cos2x

T
= [=—

2 _ ) _ — 2 dx
Putl+cos*x =t = —2cosxsinxdx =dt Let/ fl GV

d
.-.I=—f7t=—logt+c Put x =sec® = dx =secBtan8db ...(i)
'I_an secOtan 0
"), (secO+1)tan®

= —log(1 + cos?x) + ¢

944 (c)
We have, j-ﬂ/3 1 fﬂf/3 SECZQ
2

0 0

T

—do =
14 cosO

A

do

[ = j S’ X cos3(2n + 1) x dx,
1 tang ’
== | S c0s3{(2x + 1)(r — x)} dx 201
2

0
949 (a)

eSin*¥ cos3{(2n + Dm — (2n + Dx}dx Let] = fon cos® x dx ...(i)

=>1= foﬂcos3(n —x)dx = — fon cos® x dx
eSin*X cos3(2n + 1) x dx = —I ..(ii)

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

2 =0=>1=0

() 950 (d)

On putting log(x + /1 +x2) =t foam dx = Em +

dx=dt 2 a

1 x
- ——x(1+———))
x+V1+x? V1 + x? L sin (E)]
2 0

0
=22[=0=>1=0

a

a? a?
= lO + —sin"1(1) — 0 — —sin1(0)
_ log(x+,/1+x2)d (4 1, 2 2
f T2 x—ft t_Et +c _aZTI.' O_azn.
22 7 4
951 (b)
Thus, f(x) = log(x + /x% + 1) We have,
x? x—1
and g(x) =7 ,=f

dx
(x+DVx3+x%2+x
(@) 21

Let] = j«1+tan2x

1
= Elog(x +Jx2+1)%+c¢

d_fseczxd =>I=f dx
1—tan?x x= 1—tan? x x (x+1)2vVx3 +x2+x

2
X dx

(+i42) [x+i41
X X

Put tanx =t = sec’xdx=dt 11
=>I=f

’1_f dt _ 1 1 <1+t>+
T T T ox18\1 =) "¢
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1
=>I=J
1

(x+3+2) [x+3+1
X X
1 1 ,
:>I=2[2—dt,wherex+—+1=t
tc+1 X
1
:>I=2tan_1(x+;+1)+C
x’+x+1
AL e P
x

=2tan"! (

(d)
Let A = lim {

n—oo

n i/m
(kn)"}

1 2 n
.1 1 2 n
= logA = lim —{loga + logH 4ot lOgH}

n-oon

1/n
= A= lim {

n—oo

= logA = li 1n1 (r)
08 _nll?onz 8 \kn
r=1
1

= logA = flog (%) dx

0
1

= logA = [x log% - x]
1
k

0

1
logA =1 ()—1 A=—
= log og oge = o

(d)
Put 10 +x1°=¢
= (10%log, 10 + 10x%)dx = dt

10 +x0 T
=log,t+c
= log,(10* + x1%) + ¢
(9
Let I = [e%"®(logsin0) cos 0 dO +
[ es"® cosec?@ cos O dO
Put sin® =t = cos6 db =dt

szetlogt dt+fett_2dt

=logt et fet dt+ett_1 Jett_l dt
—ost e t 1 -1

. J10x9 +10%log, 10 ~ [dt

1
=et (logt—;) +c
= e5"9(Jogsin ® — cosec 0) + ¢

(b)
We have,
1

0= | G
= f(x) =fcos€ df ,where x = tan

= f(x) =sinf0+C

X
B =
Now, f(0) = 0= C =0

X 1
“ f(x) =

N e A
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