Integrals

{:/T()PI(TH Standard Integrals, Integration by \j 5. Let f(x) :J Jx dx(x > 0). Then f(3)—f(1)is equal

Substitution, Integration by Parts ey a1+ x)2
""""""""""""""""""""""""""" to: [Sep. 04,2020 (I)]
—1 2
. J.(x : tCOS(tz)dt (a) _£+l+_3 (b) E+l_£
1. lim|2% [Sep. 06,2020 (D] 12 2 4 6 2 4
x>l (x=1)sin(x—1)
(C) _E+l+_3 (d) £+l_£
1 6 2 4 12 2 4
(a) isequal to 5 (b) isequalto 1
' 1 . 6. Ifj sin”! ( [ ] dx = A(x) tan"" (x) + B(x) + C, where
(c) isequal to—— (d) does not exist I+x
2 Cis a constant of integration, then the ordered pair (4(x),
2 If j( AY 4 00F o _l)e(e‘+e”‘) dx= g(x) Jetre ) B(x))can be : [Sep. 03,2020 (ID)]
where c is a constant of integeration, then g (0) is equal to: @ (x+1- Vx ) (b) (x+1, Jx )
Sep. 05,2020 (1
we ®e @1 @2 © (=L =) @ (x=1.Vx)
3. If cos® d0 = Alog, | B(0)|+C, where 7. Theint 1IL' I to:
. IS+7sin9—2c0529 = Alog, | B(©)|+C, where 7. e integra (x+4)8/7(x_3)6/7 1s equal to:
(where C is a constant of integration)  [Jan. 9, 2020 (I)]
. . . B(0)
Cis a constant of integration, then can be : /7 -7
4 X3V ¢ (b) - X3¢
[Sep. 05, 2020 (IT)] O x+4
2sin®+1 2sin0+1 1 x=3Y" 1(x=3\"
) Gn6+3 ® Ssin0+3) © E(x+4j G _E(HJ e
5(sin0+3) d 5(2sin6+1) _[ do
© sin0+1 @ ~Gne+3 8- 1F) Cos?(tan 20 +sec20) — Man0+ 2logflO) + Cwhere
¥ 2 C is a constant of integration, then the ordered pair
4.  The integral J'(—+j dx is equal to (A, f(0))is equal to: [Jan. 9,2020 (ID]
XSIn X+ COS X (@ (1,1-tan0) (b) (-1,1—tan0)
(where C'is a constant of integration) : [Sep. 04, 2020 (I)] (¢) (-1,1+tan0) (@ (1,1 +tan0)
xsecx
tanx————+C cosx dx . A .
@ tanx-——— =+ 9. If R g = f(0)(1+sin® )" +¢ wherecis
(b) secx+ _ xtany +C
: T
ASIN X +COS X a constant of integration, then A (5) is equal to:
(c) secx R e [Jan. 8, 2020 (IT)]
xsinx+cosx i
9 9
@ tanx+——" ¢ @ -3 (02 © 3 () -2
xsinx+cosx 8 8
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11.

12.

13.

14.
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The integral _[ N dx isequal to:

(HereCisa constant of integration) [April 12,2019 ()]

1 (> +1)?
—log,~——2 +C
+C @)2%ehﬂ+

|x +1|

a) —lo
(a) Slog.

2 +1
(© log.

3
+C (d) loge|x 2+l|+c
X

Let a € (0, w/2) be fixed. If the integral

tanx +tan o . .
J— dx = A(x) cos2a+B(x) sin2a+C, where C is
tan x —tano

a constant of integration, then the functions A(x) and
B(x) are respectively : [April 12,2019 (ID)]

(@ x+a and log,[sin(x+ o)
(b) x-—a and log, |sin(x— a)|
(© x-a and log, [cos(x—a)|

(d x+a and loge|sin(x—ot)|

J‘ dx

)2 ox 10y

= A[tan'[x—_lj+&)+c where C is a
3 x°=2x+10

constant of integration, then : [April 10,2019 ()]

(a) A=51—4 and f(x)=3 (x-1)
(b) A=iandf(x) 3(x—1)

() A=21—7 and f(x)=9 (x—1)

(d) A:;—4 and f{x)=9 (x—1)2

If f(x) is a non-zero polynomial of degree four, having
local extreme points at x =—1, 0, 1; then the set
S= {x e R: f(x)=1(0)}contains exactly:
[April 09,2019 (D]
(a) four irrational numbers.
(b) four rational numbers.
(c) twoirrational and two rational numbers.
(d) twoirrational and one rational number.

The integral Isecy 3 x cosec?’? xdx is equal to:
[April 09,2019 (I)]
3
(@) 3tanBx+C (b) —= tan*3x+C

(¢) =3cotBx+C (d) 3tan"Bx+C
(Here C is a constant of integration)

15. If I e (sec xtan x f'(x)+ (secxtan x +sec’ x)) dx

= e5¢* fix)+ C, then a possible choice of f(x) is:
[April 09, 2019 (IT)]

(a) secx+tanx +% (b) secx—tanx —%
1 1
(©) secx+xtanx—§ (d) xsecx+tanx+5

. S5x
sin—

dxisequalto:
sin®
2

(where c is a constant of integration.) [April 08,2019 (I)]
(a) 2x+sinx+2sin2x+c (b) x+2 sinx+2sin2x+¢
(¢) x+2sinx+sin2x+c¢ (d) 2x+sinx +sin2x+c¢

1

dx .
f J-W—Xf(x)(H‘x )3+C, where C is a

constant of integration, then the function f{x) is equal to :
[April 08,2019 (IT)]

T LN E A

@ 22 b 5 © 537 @ 753

Theintegral J-cos (loge x)dx isequalto:
(where C is a constant of integration) [Jan. 12,2019 (I)]

@ [sm(loge x)—cos(log, x) |+C
(b) x[cos(log, x)+sin(log, x)]+C
© [ os(log, x)+sin(log, x) |+ C
(d) x[cos(log, x)~sin(log, x)]+C

33 4 2x!!

(2x +3x% + l)
(where C is a constant of integration) [Jan. 12,2019 (II)]

The integral J dx is equal to:

4 x12

X
D iC) s+ C
@ ey et 3l ey

4 xlz

X
X e — _icC
© iy - 9 el

V1-x? m
If .[ 4x dx:A(X)(\/l—x2j +C, for a suitable
X

chosen integer m and a function A (x), where C is a constant
of integration, then (A(x))™equals:  [Jan. 11,2019 (I)]

-1 - 1 1
(@) 70 ® 3 © 2710 (d) ot



[Online April 15, 2018]
(@) 12log, |1 —x[-3x+c
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Y41 25. Theintegral
IfJ' =f(x )\/2x—1 +C, where C is a constant ) 2
sSIn” XCOS™ X .
I = 3 5 3 3 ——dx 1s equal
ofmtegratlon, then f{x)is equal to:  [Jan. 11,2019 (ID)] (sin”x+ cos”x sin” x +sin”x cos“x+cos x)
1 2 to: [2018]
@ 3(x+1) (b (x+2) O .
@ g & ) T +C
2 1 3(1+tan” x) 1+cot’ x
© (-4 @ F(x+4) 1 1
n © TootC @ G
22. Letn>2beanatural numberand 0 <6< — cot-x 3(1+ tan"x)
2 (where C is a constant of integration)
1 26. If
Then J (sin6 + Slri 16) cos © d6 is equal to: tan x K  _(Ktanx+1
sin" "' 0 I—zdx=x—Ttan T +C,
[Jan 10, 2019(1)] 1+tanx+ tan” x A A
n+l (Cis a constant of integration), then the ordered pair
| 1 n +C (K, A)is eugal to [Online April 16,2018]
@ S\ 5T, @ 23 Oe) ©c2) @23
N L 27. Iff(x_4j =2x+1,(x € R={1,-2}), then | f(x) dx s
b) 5 (1_ — ) +C x+2
n°+1 sin” 0 equal to (where C is a constant of integration)

23.

24.

(Where C is a constant of integration)
For x2 # nm + 1, neN (the set of natural numbers), the
integral [Jan. 09, 2019(D)]

Ix

2sin (¥ =1) - sin 2(x* ~ 1)
dr i equal to:
_ 1)

2sin (x* 1) +sin 2 (x2

%sec2 (x2 —l) +c

@) log.

(b) % log, |sec (x*=1)]+c
2
sec’ | = -1
2
xr -1
sec

(where c is a constant of integration)

1
© 3 log, +c

(d) lOge +cC

5x% +7x0

If £ (x)=| dx,(x>0),

2
(x2 +1+ 2x7)
and f{0) =0, then the value of (1) is:

1 1
(@ - > (b - 7

[Jan. 09,2019 (II)]

1 1
© E (d) Z

[ : n1+1 j" +C
-1 sin" "' 0 28.

29.

30.

(b) —12log, [1-x|-3x+c
(© —12log, |1 —x|[+3x+c
(d) 121log,[1—x|+3x+c

J‘ 2x+5

N7 —6x—x2

(where C is a constant of integration), then the ordered

7—6x—x* +Bsin" (’%3}0

pair (4, B) is equal to [Online April 15, 2018]
@ (=2,-1) (b) 2,-1)
(© 2,1 d @D
-4
Iff(SX j=x+2,x¢ —i,and
3x+4 3

jf(x) dx=Alog |1 — x|+ Bx+ C, then the ordered pair

(A,B)isequal to: [Online April 9, 2017]
(where C is a constant of integration)

8 2
@ @%] (b) (—gagj

The integral J\/l +2cot x(cosec x +cot x)dx

(0 <x< gj isequal to : [Online April 8, 2017]

(where C is a constant of integration)
+C

(@) 2log [sin

Xic 41 sin~
5 (b) 4log [sin—

cos +C

X X
(c) 2log 2 +C (d) 4log COSE
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32.

33.

34.

35.

36.
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dx A B
——————=(tanx)" +C(tanx)" +k
It J. cos® x4/2sin 2x » wherek
is a constant of integration, then A + B + C equals :
[Online April 9, 2016]
b 27 4 21
® @ 5

16 7
@) 5 © 0

" J-log(t+\/l+t2)
\/1+t2

constant, then g(b) is equal to :
[Online April 11, 2015]

1
dt:E(g(t))z-rC, where C is a

(@) islogmﬁ) () Slog2++5)

NG

© 2log2++/5) () log(2++/5)

1
The integral j (1+x—1jex+¥dx is equal to [2014]
X

1 ! 39.

X+— X+
@ (x+1)e e (b) —xe +c

Ll xeh—
© (x-1)e *+c (d) xe *+c

sin” xcos® x

sin® x + cos® x

The integral I > dx is equal to:

[Online April 12,2014]
1

——+c

3 (1 +tan’ x)

(b) -

@ (1 +cot® x) e

cos” x
o5 ¢
3(1+sin x)

sin x

1+cos> x

© @ -
(

e

2

1+ %2 J dx (x>0)is equal to:

-1
The integral _[XCOS [

[Online April 11, 2014]

(@ —x+(1+xH)tan 'x+c 42.

() x—(1+x%)cot 1x+¢
(©) —x+(1+xH)cotx+c
(d) x—(1+x%)tan 'x+c¢
J- sin® x —cos® x

5 dx is equal to:

1-2sin” xcos x)

[Online April 9, 2014]

1. I .
(@) Esm2x+c (b) —5s1n2x+c

1.
——SInXx-+c¢
©

37.

38.

40.

3 41.

(d) —sin’x +c¢ 43.

If J'f(x)dx = y(x), then J‘xSf(xS)dx is equal to [2013]
1

@ 3

[x3\y(x3) —sz\u(x3)dx] +C
(b) %x3w(x3)—3jx3w(x3)dx+c
(c) %x3\u(x3) —szw(x3)dx+ C

6 %[xsw(xS)—J-x3\u(x3)de+C

Ifthe integral
1
[0S cossx+k,
cot2x —tan 2x
where £ is an arbitrary constant, then A is equal to :
[Online April 25,2013]
L L |
Ifthej.ﬂdx =x+aln |sinx —2005x|+k, then a is
tanx —2
equal to : [2012]
@ -1 (b) -2 (© 1 d 2
(¥ vsin®x)
If £ (x) = JKLIZXJ sec? x drand £(0) =0, then £(1)
1+x
equals [Online May 19,2012]
(@) tanl —% (b) tanl+1
7t T
z d 1-=
© 5 @ 1%
x2—x
Theintegral of =————— w.r.t.xis
X =x"+x-1
[Online May 12, 2012]

0t iee 0t -lec

(c) 10g(x2+1)+C (d) log‘x2 —1‘+C

Let f{x) be an indefinite integral of cos3x.
Statement 1:f(x) is a periodic function of period .
Statement 2: cos>x is a periodic function.

[Online May 7, 2012]
(a) Statement 1 istrue, Statement 2 is false.

(b) Both the Statements are true, but Statement 2 is not
the correct explanation of Statement 1.

(c) Both the Statements are true, and Statement 2 is correct
explanation of Statement 1.

(d) Statement 1 is false, Statement 2 is true.

sin xdx

— s
i ( T[)
sinf x——

4

The value of ﬁj [2008]
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44.

45.

46.

47.

(a) x+log|cos [x - E)
(b) x—log|sin(x—£j | +c
(©) x+log|sin[x—£j | +c

(@) x—log|cos[x—%) |+c

‘[ dx

- [2007]
cosx++/3sinx

equals

a) logtan (f+ﬂj+c

(@) log D)

(b) logtan (f_ﬂj +C
2 12

1 X T
© —mgmn[—+—j+c
2 2 12

1 x TE)
d) — logtan (——— +C
(d) 5 log BT

J~ dx

cosx —sinx

is equal to [2004]

+C

1 ) x 3n
(a) Eog tan E—F?

1
(b) E log|cot

1
(d) E log [tan

(
(©) %log tan(
(

J‘&dx = Ax+ Blogsin(x — o), +C, then value
sin(x —a.)
of (A, B) is [2004]

(@) (—cosa,sina) (b) (cosa,sina)

(c) (-sina, cosa) (d) (sina,cosa)

flx)and g(x) are two differentiable functions on [0, 2] such
that f"(x)—g"(x) =0, f'(1)=2g'(l) =4/(2)=3g(2)=9
then f(x)—g(x) atx=3/2 is [2002]

@ 0 (b) 2

© 10 @ s

' TOPIC

48.

49.

50.

52.

53.

Integration of the Forms: Jex(f(x) ¥
(x))dx, Jekx(df(x) + f'(x))dx,
Integration by Partial Fractions,
Integration of Some Special
Irrational Algebraic Functions,
Integration of Different

Expressions of e*

2
The integral -[1 e*-x" (2+log, x) dx equals:

[Sep. 06, 2020 (ID)]

(b) 4e*-1
(d) eRe-1)

(@) e(4e+1)
(©) e(de-1)
A value of a such that

o+l
dx _

9
) (+a)(x+a+l) =log, (g) is: [April 12,2019 (I1)]

1 1
@2 ®5 ©-5 @2

If _[xse"’galx:g(x)e”‘2 +c, where ¢ is a constant of

integration, then g(—1) is equal to : [April 10,2019 (II)]
1

@ -5

5
© -5

@-1 1 >

3 3
If jxse_4x dxzﬁe_“ f(x)+C, where C is a

constant of integration, then f'(x) is equal to:

[Jan. 10, 2019 (ID)]
(b) —4x3-1
(d) 4x3+1

dx :
———————isequalto:
1+ \/;)\/X -x2

(where C is a constant of integration)
[Online April 10,2016]

1+ /X 1-vx
@ _ZVI—\/x e ®) _\Il+\/x+c
1-vx 1++/x
© 2T xTC @ TR

(@) —2x3—1
(©) —2x3+1

The integral I

dx
The integral IW equals : [2015]
1
1 (X4+1\Z
a) _(x4i1)4 b) — +c
@ —x*+1)* +c ® ()

(x4+1

© k

Vi ,
J +c @D x*+1)4 +c

4
X
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55.

56.

57.

58.

59.

. dx .
The integral J'ﬁ isequal to:
(x+1)a(x-2)a
[Online April 10, 2015]
1 1
@ -2 e o o2t
3\x-2 x—2

1 1

© 4("‘31“: @ —g["‘2f+c

X+ x+1
If m is a non-zero number and
Sm—1 4m-1
J‘sz?’dx=f(x)+c,
(sz +x™ +1)
then f(x) is: [Online April 19, 2014]
( ) XSm (b) 4m
a 2 2
2m(x2m+xm+l) 2m(x2m+xm+l)
2m(x5m +X4m) (XSm _x4m)
© ———— @ .
(x2m+xm+1) 2m(x2m+xm+1)
The integral Ix;dx equals :
2—x? +\/2—x2
[Online April 23,2013]
@ log 1+v2+x% |+c (b) —log 1+V2-x2 [+¢
© -xlog|1-V2-x? |+c(d) xlog|l-V2+x? [+¢

2
— 1 -1 -1 .
If 25 Sy = A()e™ ¥ +C, then A@) is

x“+1
equal to : [Online April 22,2013]
(@ —x (b) x © Ji-x @ Ji+x
dx x© .
If = p(x) then, dx is equal to:
'[ x+x’ '[ x+x’

[Online April 9,2013]
(b) Infx|+p(x)+c
d) x+p(x)+e

@ Injx|-px@)+c
(©) x—p(x)tc

2

| aoL_l)z dx is equal to [2005]

1+ (logx)
@) IOL;+C (b) 2x +C

(log x)” +1 x°+1

xe* X

+C d) ———+C

© e @ log?+1

60.

61.

62.

63.

64.

65.

66.

67.

Evaluation of Definite Integral
by Substitution, Properties of
Definite Integrals

1 1
111, = [ 1-x%)"ay and 1, = [ 1=x")"""dx such

that I, = al, then o equals to : [Sep. 06,2020 (I)]

5049 5050 500 5051

@ So50 ® S0 © S5t @D Soso
/2 1

The value of —dx is: [Sep. 05, 2020 (D]

1+ ¢80

-n/2

@Z% ®n ©Z% @

4 2 2

Let /(x) = x=2] and g(x) = f(f(x)), x €[0, 4].

3
Then I( g(x)— f(x))dx isequalto: [Sep. 04,2020 ()]
0

(@ 1
The integral
/3

J tan® x -sin’ 3x(2 sec? x-sin® 3x + 3tan x-sin 6x)dx
/6

isequal to :

1 3
(®) 0 (© > (d 5

[Sep. 04,2020 (ID)]

7 1 1 9
@) 18 (b) ) © BT} (d) 5

Let {x} and [x] denote the fractional part of x and the
greatest integer < x respectively of a real number x. If

jo {x} dx, jo [x] dx and 10(n® — n), (n €N, n>1) are

three consecutive terms of a G.P.,, then »n is equal to
[NA Sep. 04,2020 (ID)]

T
I|n—|x\|dx isequal to:

-7

[Sep. 03,2020 (I)]

2

@ Va2 ®) o @ @ @

12 42
Ifthe value of the integral I R
0

.k
T)mabc is E’ then

kisequal to: [Sep. 03,2020 (ID]
@ 2J3-n ® 243+xn
© 3V2+n d 3v2-n

2
The integral I|| x-1| —x|dx is equal to
0

[NA Sep. 02,2020 (I)]
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68. Let [f] denote the greatest integer less than or equal to#.  75. Let f: R — R be a continuously differentiable function
2 1

Then the value of J. |2x—[3x]]| dx is such that {(2)=6 and f*(2) = TR
1
[NA Sep. 02,2020 (ID)] S s . . .
69. If for all real triplets (a, b, ¢), fix) = a + bx + cx%; then If -[6 Arde=(x=2)g(x), then ,1355 glx)isequal to:
1 [April 12,2019 (I)]
j f(x)dx is equal to: [Jan. 9,2020 (D] @ 18 (b) 24 © 12 (d) 36
0 z cotx
76. 1 _[Oz—dx:m(n“‘”),then m.n is equal to :
1 1 1 cot x + cosec x
@) 2{3 f+2 f(z)} (b) E{f M+3f (Ej} [April 12,2019 ()]
1 1
1 1 1 1 @ -5 M1 © 3 (d) -1
© 1O+ f(—j @ - f(0>+f(1)+4f(—j 2 2
3 2 6 2 .
o g 77. The value of J. [sin 2x(1+cos 3x)] dx , where [t] denotes
xsin® x .
70. The value of f — 5 dx isequal to 0
p S x+Cos” x the greatest integer function, is: [April 10,2019 (D)]
[Jan. 9, 2020 (I)] (a) Y (b) —T (C) 21 (d) 2
2
(@) 2 (b) 2r? © m (@ 4n 78. The integral J‘R//;secy3 xcosec*x dxis equalto:
2 L
d .
7. 17= | al _then:  [Jan.8,2020 (IT)] [April 10,2019 (ID]
1 V2x° —9x +12x+4 (@) 356323 (b) 3433
(C) 37/6 _35/6 (d) 35/3 _31/3
(@) l<12<l (b) l<12<l
8 4 9 8 nJ/_ 2 Gndx
79. The value of ; dx . [April 9, 2019 ()]
© L<12<l (d) l<12<l o Sinx+cosx ’
16 9 6 2 5 5 |
72. Iff(a+b+1-x)=fx), for all x, where a and b are fixed @) ng () n—1 © “; ) nz_
b 4
J 1
ositive real numbers, then x(f(x) + f(x + 1))dx -1 2, 4
P atby () + /e + 1) 80. The value of the integral JXCOt (= +xM)dx g
is equal to: Jan. 7, 2020 (I 0
s equj © ) [Jan.7, 2020 (D] [April 09, 2019 (IT)]
+1 | —1
@) .[a+1 S (x)dx (b) Ia—l Jx)dx (@) E—lloge2 (b) E—loge 2
b-1 b+1 22 4
- +
1 1
© Jofeende @ [ reena © 5oz @ 3382
2 . : : : : _
73, The value of o. for which 4o, J- Mgy = 5 s 81. Iff: R— Risadifferentiable function and f/(2) = 6, then
he! i ﬂ”znh. _
[Jan. 7, 2020 (ID)] Xl_g ) (x—2) is: [April 09,2019 (ID)]
3 4 @ 24/ () 2/'(2) (0 0 d 12172
@ g2 ©) log,(3] © ox, 5 @ log,(%) o
74. If 0, and 0, be respectively the smallest and the largest 82. If f()= 2+ XCOSX and g(x) =log, x, (x > 0) then the

values of 0 in (0,2w) — {m} which satisfy the equation,
e2

cos® 30d0is equal to:
el

2cot29—,i+4:0,then
sin 0

[Jan. 7, 2020 (ID)]

2 1
@3 O3 ©3tg @3

n
4
value of the integral I g(f (x))dx is:
T
4
[April 8, 2019 ()]
(@) log3 (b) log.e (c) log2 (d) log,1
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84.

85.

86.

87.

88.
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X
Let flx)= .[ g(t)dt , where g is a non-zero even function. If
0

fx+5)=g(x), then j' f(¢)dt equals : [April 08, 2019 (I)]
0

5 X+5
@ [ea ® [eg®a
5

x+5

x+5 5
() 2 I g(t)at @ 5 J g()dt
5

x+5
Let f'and g be continuous functions on [0, a] such that

fix)=fla—x)and g(x) + g(a—x) =4, then J.f(x) g (x)dx
0
is equal to: [Jan. 12,2019 (D)]
@ 4[/(x)ax ®) |/ (x)dx
0 0

(C) ZIf(x)dx (d) 73'|.f(x)dx
0 0

e X 2x e X
The integral I (—) —(—) log, x dx is equal to :
e X

1
[Jan. 12,2019 (IT)]

1 B 1 b 1 1
a) ;€ 3 ——+———
@ 37¢7 0 5+
301 1 3 1
) —————— d 273
© 375 (@ 2
sin’ x
The value of the integral j —1dx
_2[ :|+7
T] 2

(where [x] denotes the greatest integer less than or equal

tox)is: [Jan. 11,2019 (D)]
@ 0 (b) sin4 (c) 4 (d) 4-sin4
Thei 1 J'TL/4 dx 1
e integra uals :
g ™6 gin 2x(tan5 x+cot® x) “

[Jan. 11,2019 (IT)]

o borlss) o i)

o [M D

b
Let [= j (x4 —2x? )dx. IfIis minimum then the ordered
[Jan 10, 2019 (D)]

T (=
© 0 @ g[——t

pair (a, b) is:

89.

90.

91.

92.

93.

94.

95.

@ (0.42)
© (V2.-42)

® (-V2.0)
@ (-V2.42)

X 1
If [ f(dt=x"+[ £ f(0)dt, then f(1/2) is:
’ ’ [Jan. 10, 2019 (ID)]

4 6
(d >3

© <

18
b) —
®) 25 5

/2
The value of I
—1/2

greatest integer less than or equal to t, is:
[Jan. 10,2019 (IT)]

1
®) S r=53)

24
@) 55

dx

————— where [t] denotes the
[x]+[sin x]+ 4

1
(a) o (Tn+5)

3 3
© o (4n-3) () I (4m—3)

T
The value of j |cos x| dx is: [Jan 9, 2019 ()]

4 2 4
@o 3 ©3 @3
Let fbe a differentiable function from R to R such that |f(x)
—fO)] < 2lx —y*2, for all x, y, € R.If£(0) = 1 then

j f* (x)dx is equal to: [Jan. 09,2019 (ID)]
1
(@ 1 (b) 2 (©) 5 (d 0
/3
tan@ 1
=1-——,(k > 0) then the value of k
j 2k sec 2 ( )
is: [Jan. 09, 2019 (IT)]
(a) 4 (b) 5 (© 1 d 2
TC
sin” x
The value of J- dx is: [2018]
r1+2%
2
LI L
@5 O#  ©5 @

Iff(x)= L; t(sinx —sint) dt then

[Online April 16, 2018]
@) f™(x)+f"(x)=cosx—2xsinx
(b) f"(x)+/"(x)—f"(x) =cos x
(©) f™(x)—f"(x)=cosx—2xsin x
@ f" x)+f"(x)=sinx
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3n 104. For x eR,x # 0, if y(x) is a differentiable function such
96. The value of integral Jn“ —dx is x X
- l+sinx
4 that XJ. y(®dt = (x+ I)J ty(t)dt | then y(x) equals :
[Online April 15,2018] 1 1
(where C is a constant) [Online April 10,2016]
@ F62+ ®) ©(2-1) 1 e
1 C C — C
© 2n(2-1) @) n~2 @ y3ex © 2° YO —ex (@ 3¢ x
97. If1, :J'(: ¢ cos?xdy; :J'Ole—xz cos? xdvand I, :-[; o~ 105. The value of the integral
dx; then [Online April 15,2018] IJQ [Xz]dX
(@ L>5L>1 b) L>1>1, 2 _28x+196 2+, where [x]
© L>1>1 W) L>0>1, [ X7 28196 %)
. ) denotes the greatest integer less than or equal to x, is :
98. Thevalueofthe integral .[Zn sin x (1 +log [i s x]} dx [Online April 10,2016]
-z —sinx 1
2
= b) 6 7 d) 3
is [Online April 15,2018] @ 3 ® © @
1 _ 1 _
(@) ES n  (b) 0 (c) 3 T (d) 3 106. If ZIO tan~! xdx = Iocot La=x+x%)dx , then
16 8 4
1 _
3n .[0 tan 1(1 —x+x? )dx is equal to :
4 . .
99. Theintegral I dx isequal to: [2017] [Online April 9,2016]
- I+cosx -
3 (a) 54- log2 (b) log2
(@ -1 (b) 2 (©) 2 (d) 4 -
——log4
100. LetI = J'tann xdx,(n>1) . I, +I,=a tan’x + bx> + C, © 2 08 (d) log4
where C is constant of integration, then the ordered pair 107+ Theintegral (2015]
(a,b)isequal to: [2017] 4 log x2
dx ; .
1y L 1, 1 J;logxz T log(36—12x+x2) - isequalto:
@ V) (b) A © |3 @ 13-
3 3 5 3 () 1 (b) 6 (c) 2 (d 4
2 d 108. Let f : R — R be a function such that
101. If -[ X T =T then k is equal to : f(2 —x)=f(2 + x) and f(4 — x) = f(4 + x), for all xeR and
3 +
1,2 2 50
(x" —2x+4)2 . . jf(x) dx = 5. Then the value of | _f(x) dx is:
[Online April 9,2017] 0 10
@ 1 ®) 2 © 3 (d) 4 [Online April 11, 2015]
x 8cos 2x (@) 125 (b) 8 (c) 100 (d) 200
102. The integral J‘i _OCOSIX 4« equals: 109. Let f : (-1, 1) — R be a continuous function. If
o (tanx +cot x) sinx A i
[Online April 8,2017] f J@dt ===, then [ | s equal to :
0
15 15 13 15
— — — — Online April 11, 2015
@5 ®%g O3 @ 756 5 [ P !
1 3 3
12 4 5x? @ 5 (b — (© \ﬁ @ V3
103. The integral _[ 2X—+5X3dx isequal to: [2016] 2 2 2 \/—
5 3
(x +x” +1 X1o ot |
5 10 110. Forx>0,letf(x)= J.m dt. Thenf(x)+f N isequal to:
@ — > _4Cc (b —2 _4C :
2 2 Online April 10, 2015
2(x5+x3+1) 2(x5+x3+1) [ P ]
1 2
S 0 (@) (logx) (b) logx
© — ¢ (@ ———4C

2
(XS +x° +l)

1 1
(©) E(log X)2 d Zlog x2
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111.

112.

113.

114.

115.

116.

117.

M-383
. . . (@ =1 (b) £2 (© #:3 (d) +4
The integral J‘ \/1 +4sin? 5" 4sin > dx equals: [2014] 118. Statement-1 : The value ofthe integral
0 nf dx
T . isequal to /6
@ 43-4 (b) 4«/5—4—§ o1+ tanx B
b b
(©) n—4 (d) AL N EY Statement-2 : If(x)dx = jf(a +b—x)dx. [2013]
Let function F be defined as F(x) = J‘ i dt. x> 0 then the (a) Statement-1 is true; Statement-2 is true; Statement-2
IR is a correct explanation for Statement-1.
! (b) Statement-1 is true; Statement-2 is true; Statement-2
. T et . isnot a correct explanation for Statement-1.
value of the integral I t+a dt, wherea >0, is: (c) Statement-1 is true; Statement-2 is false.
[Online April 19, 2014] (d) Statement-1 is false; Statement-2 is true.
b
<x<=
@ ¢*[F(x)-F(1+a)] 119. For 0<x < 5 the value of
(b) e *[F(x+a)-F(a)] sin? x cosx
[ sin' e+ [ cos™ (V) equals:
(c) € [F(x+a)—F(l+a)] 0 0
B [Online April 25,2013]
d) e ?|F(x+a)-F(1+
@ e [F(x+a)-F(l+a)] . x
@, ®0 ©1I @
If for a continuous function f(x), ,[ )+x)dx _ 2 2 .o
o 120. The value of 0 v s
T a2 1427
t2, for all t > — =, then f [‘g] is equal to: [Online April 23,2013]
Online April 12,2014
n[ nline prl7t 1 @ = ®) E © 4 ) %
T
@z  ®5 ©3 @ o
If] ] denotes the greatest integer function, then the integral ~ 121. The integral I Vtan? x dx is equal to:
“ Tn/4
J. [cosx]dx is equal to: [Online April 12,2014] [Online April 22, 2013]
0 (@) log 242 (b) log2
T T
@ - (b) 0 © -1 @ - (©) 2log2 @) log2
If fe 1 f n hen P, .—90P. i 1 122. If x —T dt then d2y isequal to:
orn=>1, P. =|(logx) dx,then — 1s equal to: . - > 5 .
n _!.( g ) 10 8 0 ,1+t2 de
[Online April 11,2014] [Online April 9, 2013]
-9 b) 10 -9 d) 10
@ ® 1 © -9 @ @ » ® iy
2 In(1+2 x 2
The integral I —X) dx, equals: © 2 @y
o 1+4x NAES
[Online April 9,2014] X
. . . . 123. Ifg(x)= Icos 4tdt ,then g (x+ m)equals [2012]
—In2 —In2 —In2 —1In2
@ M2 © gh2 © 2 @ 3; o
The intercepts on x-axis made by tangents to the curve, (@) 3 ® b) gx)+g(n)
g(m

y= I|t| dt, x eR, which are parallel to the line y = 2x, are
0

equal to: [2013]

© gx)-gm (d) g(x).g(m)
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124.

125.

126.

127.

128.

129.

130.

131.

132.

If [x] is the greatest integer < x, then the value of the integral

0.9 _
| [[ﬁ } +log [un dvis  [Online May 26,2012]
2+x

-0.9
@) 0486 (b) 0243  (c) 18 @ 0

0.9
The value of the integral j [x -2 [x]] dx

0

where [.] denotes the greatest integer function is
[Online May 19,2012]
(b) 18

@ 09 © -09 ()0

tan x

1t L Gx) = S x (0, 7/2), then
dx

1/2
P2
1/4 X

(@) G(n/4)-G(n/16)

© =[G(1/2)-G(1/4)]

2
XD gy isequalto  [Online May 12, 2012]

(b) 2[G(n/4)—-G(n/16)]
@) G(/v2)-G(/2)

X 2
If Itf(t)dt:sinx—xcosx—%, for all x eR—{0},
e

then the value of j(%} is [Online May 7,2012]
(@ 12 (b) 1 (© 0 @ -12
Let [.] denote the greatest integer function then the value
1.5
of J X[xz]dx is:. [2011 RS]
0
3 3 5
0 b) — — d —
@ ®5 ©5 @3
1
8log(1+
The value of jsz)dx is [2011]
0 lt+x
T m
(@) §10g2 (b) ElogZ (c) log2 (d) mlog2

Let p(x) be a function defined on R such that
p'x)=p'(1-x),forallx ¢ [0,1],p(0)=1andp (1)=41.

1
Then _[ p(x)dx equals
0

@ 21

[2010]

(b) 41 (c) &2

d Va1

T
J[cotx]dx, where [ . ] denotes the greatest integer

0
function, is equal to :

@) 1 (b) -1

[2009]

© -5 @73

COs x

NS

dx. Then which one of

1 . 1

sin x
Let =I—dxand sz
0 \/; 0

the following is true? [2008]

133.

134.

135.

136.

137.

138.

2 2
(@ I>EandJ>2 (b) I<§andJ<2

2 2
(© I<§andJ>2 ()] I>§andJ<2

The solution for x of the equation

f di__ T [2007]
s -1 2
W 2 (b) 22
() 2 (d) None of these
Let F(x) = £ (x) + f (l] ,where f(x)zjk)—gtdt, Then
X | 1+¢

F(e) equals [2007]
@ 1 ®) 2 © 12 @0

a
The value of I[x]f '(x)dx , a> 1 where [x] denotes the
1

greatest integer not exceeding x is [2006]
@ af (@) =L )+ fQ2)+ o, f(al)}
®) [alf(@)—{/ D+ f(2)+ i f(al}
© [alf(a]) = {f D)+ F2)+ e f(a)}
@ af(a) =D+ f Q)+ 1)}

[ [+ 2 +cos? (x+3m)]dx is equal to [2006]

kY4
T2

rt o on Pl P
(@) EvY () 7 © B (d Z_l
[xf (sin x)dx is equal to [2006]
0
(a) TEJ. f(cosx)dx (b) ﬂj f(sinx)dx
0 0
n/2 /2
© % [ fisinde @ 7 [ fleosx)ds
0 0
The value of integral :TL@ is [2006]
’ 3 V9 —x + \/;
@+ ® ©:2 @1
2 2
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139.

140.

141.

142.

143.

144.

145.

146.

M-385

0 2
The value of | €S X ie,a>0,is [2005]
7n1+ax
@ an  (b) = © = @ 2n
2 a
1 2 1 3 2 )
If 1, = J.ZX dv | [, = _[2x dx | [y = sz dx and
0 0 1
2
x3
Iy = [2" dx then [2005]

1
Let f: R — R be adifferentiable function having f(2)=6,
T 43

1 .
'2Q)=|— lim —dt
'@ [48] . Then I 2 equals  [2005]

x—2 6
@ 2% (b 36 © 12 @ 18
o f(a)
If f(x)= , I = I xg{x(1—x)}dx
I+eé* 1)
Sf(a)
and I, = j glx(1—x)ldx,
f(=a)
then the value of 1—2 is [2004]
1
@ 1 b) 3 © -1 @) 2
T n/2
If [f(sinx)dv =4 | f(sinx)dx,thendis  [2004]
0 0
T
(@ 2n (®) = (©) 1 @ o
_71/2(sinx+cosx)2 .
The value of I = £ —dm X is [2004]
@ 3 o) 1 © 2 @ 0
3
The value of J' 11— x2 dx 18 [2004]
-2
[ 7 2
(@) 3 (b 3 (c) 3 (d) 3

1
The value of the integral 1 = [x(1—x)"dx is [2003]
0

1 1 1
n+l n+2 (b)

1 1 1
n+2 (d) n+2"

(@)

n+1

©

n+1

147.

148.

149.

150.

151.

152.

153.

154.

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) + gx) = x2 . Then the value of the integral

1
[ f(x)g(x)dx, is [2003]
0
e s 2 s
(a) 6+7+3 (b) 6*7*3
2 3 2 3
(C) €+7—5 (d) 6—7—5.

b
If f(a+b—x)= f(x) then [xf(x)dx isequal to [2003]

b
@ 2 rarbrnds ) LT v
b _4,b
© SEe @ S e
x2
[ sec? tdt
The value of lim *—— g [2003]
x—>0 Xxsmx
@0 (b) 3 (© 2 @1
If f(y)=e”, g(y) =y; y>0and
t
F(t)=[f(t=1)g(»)dy, then [2003]

0
(@) F(t)=te™" (d) F(t) =1—te " (1+1)

(©) F(t)y=e' —(1+1) (d) F(r)=te".

T 2x(1+sinx) , .

3 dx is [2002]
_p l+cos”x
2
@) ET () n? © zero  (d) g
2
j[xz Jdx is [2002]
0
@ 2-+2 (b) 2++2
© V2 -1 d —V2-3+5

n/4
I, = _[ tan” x dx then lim n[/, +1,,,] equals [2002]
0 n—>0

(@) % ®) 1 © o (d) zero

10 . .
Io | sinx |dxis [2002]
@) 20 () 8 © 10 @ 18
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| Reduction Formulae for Definite [} i n+ 2.3 4
{ Integration, Gamma & Beta oy 159 (n+ (n +2)..3n is equal to: [2016]
TOPIC Function, Walli's Formula, ﬂa n—)oo
Summation of Series by e 0
............. Integraion 1N @ = () 3log3-2
155. Let a function f: [0, 5] — R be continuous, /(1) = 3 and 18
F be defined as: = Q) =
(©) o (d)
F(x)= J *g(t)dt, where g(f)= If(u)d” dx
160. f(x) = JT is a polynomial of degree
Then for the function F, the 01ntx =1lis: sin .
P Han.9, 2020 (D) . [Online May 26,2012]
(a) apoint oflocal minima. @ 5 In cotx (b) 5 In tan x
. i (c) 3intanx (d) 3incotx
(b) not a critical point.
(¢) apointoflocal maxima. 161. Lim {Lz sec? sztizsec2 iz ............ + lsec2 1}
(d) apoint ofinflection. noeLn men " !
equals [2005]
- [+D)"”  @+2)"” (2n)"? 1 1
lim ... + : . “secl - 1
156. n%w[ IR IE FEER equal to : (@) 3 sec (b) > cosec
April 10,2019 (I
3 3 4 [Ap @ (c) tanl @ %tan 1
Sy _3 2 (2)43
@ @~ ® 3@ 5
Li n -
© %(2)4/3 _% ) %(2)3/4 162, nye ), —€" is [2004]
N ; N . @ e+l (b) e—1 (© l1-e @ e
157. lim [ +. +—j ; 1 4 A4 4 3,13 3
nool n2 412 n2+22 n2 432 sp ) 'S equal e lim1+2 +i +..1 ——hn11+2 +1 +..1n [2003]
to: [Jan. 12,2019 (ID)] n—® n n—® n
n 4 n 4 1 1 1
@, Ol®) ©5 @' @35  © © Zero (@
aona a . 12 +27 437 ¢ ..+n? .
158. If lim 19 +2% +......... +n _ L 164. lim s n i [2002]
n—o (n + 1) [(na + 2)+....(na + n)] 60 n—0 n
for some positive real number a, then a is equal to : S 1
[Online April 9,2017] @ — 7 il (b) E
7 b) 8 15 d 17 1 1
@ (b) © 5 @ © L o
p p-1 p+2
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Hints & Solutions

1. (Bonus) 2
4 @ [—

1.

—sin(x-1)* (xsinx+cos x)
im—=——
x> (x—1)sin(x—1)

d .
Letx—1=hwhen x—>1 then j s 0 '.'a(xsmx+cosx):xcosx

sinh*

lim xh?=1x1x0=0 XCOS x ( X )
4 : = dx
h—0 sinh j (xsinx +cosx)* \cosx
(No any option is correct) I !
2. @ J'(ezx +2e" —e —1)-€ ¢ Ddx — -1
cosx| xsinx+cosx
= 2x X1y, et e ™) x _ o —xy (ef+e™) )
I—I(e +e’ —1)-e dx+I(e e M)e dx J‘xsmx+cosx 1 J
- x
X, ox v, -x cos? x Xsin x +cos x
= J-ex(ex +l-e)-e ¢ x4 el o)
X -1
X, X X, -x = ; ISCC xdx
= J(ex —e T4 el T gy el e ) COSX | xSinx+ cosx
Let o* e ¥ +x=¢t > (" +e " +)dx=dt :—.—xsecx +tanx+C
xsin x + cos x

= Je’dt +e@ ) St ey 0

5.
:e(ex+efx+x) +e(ex+ef") +C
v x Put x = tan® 0 = 2xdx = 2 tan Osec> 0 40
= (" +1).e¢ "¢ )4
So,g(x)=1+eand g (0)=2 [zj'wdezjzgﬁede
4
3. (d) LetsinB=7= cos0d0=dr sec” 0
I cos 0 o - dt _p-Sn20 o
5+7sin@—2cos” 0 5+7t—2+21
1 2tan©
1 = (1) =0-—x———
P 2 l+tan”0
:>l.|' dt _1 2
2 2 25 (143
(t+z) _[éj f(x)ze_ﬂ C = tan 1\/;—£+C
4 4 1+ tan’ 0
1, |2t+1 1. [2sin0+1 . 5 NG) o1
=—In|—|+C==-In|"—/—|+C Now f(3)- f()=tan'(\3) - ———tan"' (1) + —
5 |t+3 5 |sin0+3 / ! 1+3 2
2sin0+1 1 T 1 3
Be = d A:— —t———
O =03 5 1272 4

_ B(O) _5(2sin0+1)

4 (sin0+3) 6. (a) IZISinl[\/;/%jdxzjtanlx/;-ldx

1 I
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cosx d:
= xtan~ Vx - j— —xdx+C 9. () Let/= 1#2/3
l+x 2% sin x(1+sm x)
;. 2tdt =f(x) (1 +sin’x)"*+¢ ..(4)
=xtan ' \/x — j Ifsinx=t¢
1472 —
then, cos x dx = dt
(Put x=1> = dv=2tdt) . i i
_I 2 _I 2
= xtan (1+t ) [7(1+1j3
t6
=xtan"'Jx—r+tan't+C
Put 144 = di__1,2
=xtan"'Vx —Jx+tan'x+C u +t_6_ = t_7 - rar
=(x+1)tan_1\/)_c—\/;+C
—— ——r+
= A(x)=x+1= Bx) = —/x I r ¢
dx 1
I=|—————— = 1
(@) j 8/7 6/7 -6 3 1
(x+ 477 (x=3) -1 w +c=- 12 (1+sin® x)3 +¢
] 2 sin’x 2sin” x
_J‘ x=-3)7 1 d
"l x+4 (x+4)2 o flx)= ——cosecxandk 3 [from eqn. (i)]
x=3 7 7
=t . Zl==
Let —7 =1, : M(J
Differentiate on both sides, we get
(2x fl)dx (2x X )dx
dx = 7041 10. (c) Given integral, /= J. —I 1
(x+4)2 Yix X2 +x
Putx’+x'=u=(2x- x’z)dx =
1
~ du
Hence, /= jx‘étédz 1+C= [ 3]7+c = I= j— =log|u|+c=log|x*+x"|+c
x+4 u
do 41
© 1='[ 3 _ log +c
cos” O(tan 20 +sec20) X
_I ec? 0 . 11. (b) Given integral
1+tan’0 2tan® Itanx+tanoz 7J~sm(x+a)
1-tan’® 1—tan’0 tanx —tana sin(x —a)
Letx—oa=t=>dx=dt
J-sec 6(1 tan? 6) 40 )
- . 2 t+
(1+tan 9) I sin (x) j[cos2a+sin2a. cot t]dt
sint
J-sec 6(1 tane)de =cos2a.t+sin 2. log|sint|+c¢
1+tan0 ) )
Lettan0=¢ = sec’® dO = dt, then =(x—0).cos2a+sin2a.log|sin(x— )|+ ¢
2 dx _ dx
j( jdt—J.(—Hmjdt 12. (a) LetI:_[(xz_szO)z '[((x—l)2+9)2
=—t+2log(1+H+C Let (x— 1)’=9 tan?0 .()
=—tan6+2log (1 +tanb)+ C ~1
Hence, by comparison A=—1andf (x)=1 +tan0 —tan = Sl

3
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After differentiating equation ...(1), we get 15.

13.

14.

2 (x—1)dx= 18 tan 6 sec’0 dO

B J- 18tanOsec’ 040
2x3tan®x81sec? O

1 2 1
= —|cos“0d0 =—x
! 27-[ 27

1 sin260
J=—1<6+ +c
54 2

1
— | (1+cos20)d06
3k )

23(x—1) }rc
x"=2x+10

/(@) }c
x?-2x+10]

1 _1f x-1
J=—| tan |+
54| 3

1 x-1
CompareitwithA{tan (T)+

1
we get: A= 4andf(x) 3(x-1)

5
(d) Since, function f(x) have local extreem points at
x=-1,0, 1. Then
fx)=Kx+1)x(x—-1)
=K (x*-x)
4 2

X' x

=f{x)= K (T - 7] +C (using integration)

=f(0)=C

17.

)C4 x2
- f(x) = f(0) = K[7—7] =0

x2 x2
= 7(7_
58 =10,—2,32}

2 4
@ 7= Isec3 x.cosec3dx

1}:0 = x=0,0,2,—/2

I I sec? xdx
B 4

tan3 x
Puttanx=1z

= sec’xdx=dz

-1
=5 -1

4
=7= jz 3.dz= 5+C = [=-3(tanx)3 +C
8§

16.

(@) Given,

Jesecx(secxtanx f(x)+ (secx+tanx+sec x))dx

=N f(x)+C ..

(3
Our comparing above equation by equation (i),
f(x)= j((secxtanx) +sec? x)dx

S f(x)=secx+tanx+ C

. (Sx]
sin 7
d:

x . 5x
2cos—.sin—

2
f x I dx
© sin[f ~ 7 2cost.sint
2 2 2
B Ism3x+sm2xdx
sin x

- I(3_45in2x+2c0sx)dx
[-sin 2x =2 sin x cos x and sin 3x = 3 sin x — 4 sin’x]
= I(3—2(l—cos 2x)+2cosx)dx
= I(1+2cosx+2cos2x)dx
=x+2sinx+sin2x+c
dx

@ Lot [—5—=] .

X a +xé)g x/ a+ x76)§

dx 1
Put l+x5=Ff=-6"7dx=3Pdt= 7~ (—E)tzdt
X

Nl 1
Now, I= I(_Ejt_z = —EH'C

1

1 —

- 6 3

Lxtyp3io = 104x)°
2 2

+C

1

= —L3x(1+x6)g +C
2x

1
Hence, f(x)= __3

M-389
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18.

19.

20.

(¢) Lettheintegral, /= Icos(ln x) dx

—sin(Inx) .

= [= cos(lnx).x— J‘ dx

X
=xcos(Inx)+ Jsin(ln x)dx

cos(In x) .

=xcos (Inx) + sin(ln x).x —_[ dx

=xcos(Inx)+sin(lnx).x—1

= 2/=x(cos(Inx)+sin(Inx))+C

= I= %[cos (In x) +sin (In x)]+C
3x 424!
J~ 3x!3 4 2x!! p ﬁd" 21
® 1= o 32y & x‘6(2+;+x7)

X X
dt
- lt_4+l
Then, /= [—2 - _1 4
4 2-4+1
11 1
I= —X—— +C
2 (-3 1y
245+
X X
1 x'2 22.

————————4C
! 6 (2x* +3x2 +1)°

(a) A(x)(x/l—xz)m+C:J. ]_4X2 dx

X
o
=(\x
dx
A
Let 5 1=
- _i_2udu
X dx
dx
S =-udu
X

11 >
=—§-x—3~(1—x2)2 +C

-1 3
R e
3x
Compare both sides,

1
= A(x):—§ and m=3

-1

3=

= @Y=
x+1 d

(c) Let]=,[\/m X

Put \/2x—-1 =¢

2x—1=F"=dx=1tdt

B 2
_ 2x—1(x7+4)+c
=f(x).2x-1 +C

x+4
Hence, f(x)= S

1
(@) Let,I=J(S1n 6—.51?16) cosede
sin"" @

Letsin0=u
= ¢o0s 0d0=du

1

_ -y
1 J. un+1 du

() i
:_[ u"! duzju_"(l—ul_")”du

u
Let 1 —u'""=v
= (l-nu"du=dv
dv
n—1

= u'du=
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23.

24,

| L
1 v
— d - .

e S

n
n+l LH

= 2n v”+C=2n (1— lljn C

n° -1 n -1 u"”

2” (1——. i_l j" +C
n-—1 sin" 0

(¢, d ) Consider the given integral

. 2 . 2 2
I:J»x 251n(x2 1) 25111(x2 1) cos(x2 1) i
2sin(x” —1)+2sin(x"—1)cos(x” —1)

(.. sin2 0 =2sin 6 cos 0)

1—cos(x2—1)
=|X, |
= 1= 1+ cos(x? —1)

[xz_]j
tan
2

2

dx

>

= I:fx

-1 2
=t :—xdx:dz

X
Now I
ow let )

I=[|tan(r) | dt =1n |sect |+ C

2 2
x“ =1 o x
sec sec

5x% +7x°

(@) ﬂx)=fmdx’x2°

or [=In

1
+c=—=In
2

)

J 558 +7x°
B )c14(x_5 +x 7+ 2)2

J- 5x 0 +7x78
e+ x T +x7)?
Let 2+x7+x7=¢
= (Ix8-5x%dx=dt

= A= J J —2dt=1t"+c

= /(X):+{5+0,f(0)=0 = c=0

25.

26.

27.

(@ Letl

X dx

(sin5X+ cos xsin”x-+sin xcos

J~ sin® x cos’

2 5.2

X +C05~X)

dx

7'[ sin? x cos” x

[(sin2 X + 08> x)(sin3 X +cos’ x)]2

_J’ SlIl XCOS X

J-tan X sec x

(sm X + o8> x)

Now, put (1 + tan3x)=t
= 3tan’x sec’x dx=dt

e

(@) Let/= | tan x

tan x + 1+ tan>x

3(1+tan’x)

1+ tan x + tan?

(1+tan x)

-1 +C

dx
X

= J‘ I (1+tan2x)
tan x+1+tan’x 1+ tanx+ tan’x
sec’ xdx
SYBNE . .
1+tanx +tan”x

Puttanx=¢ = sec’x.dx=

dt

1
=J=x———tan”! 2
5

2

== x—itan

NG

w A=3and K=2

1 (Ztanx

NG

(b) Suppose, 2
x+2

=>x(1-y)=2y+4=x=

So, f(1)= 2[2“4]“
-y

Now, /()=2 (2x+4] N

1-

dt

+C

—H]+C

=y=>x—-4=y(x+2)

2y+4

-y

=3x+9
1-x
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=3(x+3):3(x—1+4):_3+ 12 Y
lfx l—x I*X N J‘ L1+2cosx +cos™ x dX
sin x
) de=—121og,[1 —x|-3x+c
2= 2 1+cosx
28. (@ v T7-6x—x*=16—(x+3) N _.[
sin x

andi (7-6x—x3)=-2x—-6
dx

So J- 2x+5 I 2x+6 dx
\/7 6x—x° \/7 6x—x>
1
e
J16 - (x +3)?
-2 7—6x—x2—sin*‘(xZ3J+c
Therefore, A=—2, & B=—1.
29. () f[3x 4)—){+2,x¢—i
4 3
Consider x4 =
3x+4
= 3x—-4=3tx+4t
—4t+4+
= 3-3t
10 -2t
f(t)=
= =3
2x-10
f(x)=
= f(0)=3 3
Jf(x)dx:J
J' 2x B OJ' dx
3x-3 3x-3
2¢rXx
St S5
:2—X—§ln(x—l)+C
3
Here, A= 8 B—E
e AT 3BT
8 2
AB)=|—, —
wm-[-3 3

30. (a) Let, I= J\/1+2cotxcosec x+2cot’ x . dx

.dx

sin’ X +2cos X + 2¢0s> X
= I= J

sin’ x

31.

32.

= 1= I|cosec x+cot x|. dx
= 1= log|cosec X —cot x|+log|sin X|+C

= 1= log|1—cosx|+C

= I=log2sin2%+C

.2 X
= I = log|sin 5+10g2+C
= [ =2log sin§+C1

@ ‘[ cos’ xv/4sin xcos x I 2 cos* x+/tan x

Lettanx = = sec’x=1+¢*
sec? x dx = 2t dt

B I sec* xdx B J- sec? x(sec2 x dx)
2+/tan x 2+/tan x

1+:%)2 ’
= IM = I(1+t4)dt —r+ ik
2t 5

1
tan x +gtan5/2x+k[t :\/tanxJ

1 2
@ Letl= jog(HT V:;t)dt

putu= Jog(t+1+t%)
1 {H\/th] 1

du= . _ dt
! tav1+ | 142 i+ 2

2
1= J.udu = u—+c
2

1
Since, 1= E[g(t)]z +c
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Integrals M-393
g(t)=log (t++1+t%) i - Ixcos 22
Putt=2 - @ Le L1+xJ
g(b)=log (2+\/§) L 1=2 J‘x.tanflxdx
m 1
1 . .
33. (d) Let [:J'(H_ x—l)eHAdx Applying Integration by parts
x —
d -
I= 2| tan” xjxdx I(—(tan xjj xdx)dx}
1 1
= Iex+%‘dx + J(x——) ex+Adx - dx
X 2 | J 2
I=2|—tan x- x—dx |+c¢
:xex+/ _[ [1_ ] H/dx +I( j +ydx L 1+x2
2 2
1 . Lpx™+1-1
x+7 = — N
- xe _J‘[x_ ) x+/dx +J‘[x__j x+/d I=2 tan x2+1 d :|+c
1
X+—
=xe *+C [= 2| =—tan™! —lj-%dx 1 Sdx | +c
J- sin® xcos® x i L 27 211 27 1+ x
34. Letl= "3 3 5 -
®) Le (sin3x+c053 x)2 32 | 1 1 |
I= 2| —tan" x——_[l.dx+—tan_ x|+c
. 2 2 2 2
_ sinx.cosx
I= I[— 3 3 ) dx -
sin” x + cos” x 2 Loox 1
) [=2|—tan x——+—tan  x|+cC
I( sinx.po@x ) v L 2 22
= || o2 -l -1
Lpesjg(l+tan3x)) [= x"tan  x+tan x—x+c
or |I=—x+(x2+1)tan_1x+c|
I(smxsec x} dr
_ .8 8
(1+tan’ ) 36. () Letl= |02
Put 1 + tan3x = t 1—2sin“ xcos” x
dt -
dt = 3tan® xsec® x dx or dx = S I(Sln x) 3 (cos Zx) dx
3tan” x sec” x 1—2sin“ xcos” x
) 4
= J‘Sln x.see x dt B J-(sin4x+cos4x)(sin4x—c0s4x)d
2 3tan” xsec” x - 1-2sin? xcos” x ’
.2 4
1 ¢sin” x.sec” x dt
I= —.[ 2 X— [(sin2x+coszx)2—ZSinzxcoszx]
3 t sm- x 2 .2 2 22 2
xsec” x ZJ- [(sin” x + cos” x][sin“ x —cos x]dx
cos-x 1-2sin? xcos® x
¢ sin?xsect « dr —sin2x 1
= _.f 2 T = —Jcostdx = +c¢ = ——sin2x+c
3 ! sin=xsec x 2 2
Ledt 1 [ 3. (© Let [ f(x)dx=y(x)
=—|5=—|t"dt
3427 3 5,003
LetI=Ix f(x)dx
l t—2+1 —1M1 putx3:t
=31 55| = 3" = 3x%dx=dt
1
1 :—-[3~x2~x3-f(x3)-dx
- - 3
or [ =

—_—t
3(1+tan’ x)

= é [y = %[zj f@di-| f(;)dz]
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38.

39.

- 2w~ fwwa]
= %[x3w(x3) —3.[ xzw(x3)de +c

1
= §x3\u(x3) —szw(x3)dx +c
cos 8x +1

a) Let =) ——— dx
@ J. cot 2x —tan2x

cos2x sin2x

Now, D" = cot 2x —tan 2x = —;
sin2x cos2x

cos? 2x —sin? 2x _ 2cos4x

sin2x cos 2x sin 4x

dx

_J~ 2cos’ 4x _J~ 2cos” 4x . sin 4x

2cos4x 2 cos 4x

sindx

I sm8xdx——1w
2 8

k= —li.cos Sx+k

N | =

Now, —%.cos 8x+k=Acos8x+k

1

=>A=——
16
s1nx
Stanx COS X
d =
@ Itanx—Z ISIH
cosx

_J-(Ssmx coSs X )dx

cosx sinx—2cosx
.[ Ssinxdx

sinx —2cosx

J-(4smx+smx+200sx—2c0sxj d
sin x —2cos x

_J- sinx — ZCosx (4sinx+2005x)

x
sinx —2cos x

_J-(sinx—2cosx)+2(cosx+2sinx)d
B (sinx—2cosx) *
J-smx 2cosx +2I[cosx+2sinx]dx

sinx —2cosx sinx —2cos x

cosx+2sinx
=|dx+2 dx =] +1
j -[smx 2cosx 172

2
where, I ZJ.dx and 7T, zzjwdx
. sinx —2cosx
Letsinx —2cosx =t

= (cosx+2sinx)dx=dt
dt
L= 2]7: 2In¢+C =2 In (sin x-2cos x) + C

Hence, 7, + 1, :de+ 2In(sinx—2cosx)+c

=x+2In|(sinx—2cosx)|+k =>a=2

40.

41.

42.

x? +sin? x\ 2

3 Jsec x dx
+Xx

@) Let/()= IL

2 2 sinzx
X7 secT x + >

_ cos” X
l+x2

I x2 sec2 X+ tan2 X

2

1+x

¥2 (1 + tan? x) +tan? x
dx

|

J~x2 +tan? x(1+x2)
e e e—

1+ x2

dx
1+x

-]

7IX +1-1

dx+jtan2xdx
1+x

N dx+j(seczx—l) dx

:J.ldx—J.ler +Jsec xdx — Idx

=—tan 'x+tanx+c¢

Given: f(0)=0
=f(0)=—tan'0+tan0+¢ = ¢=0
o f(x)=—tan'x +tan x

Now, f(1)=—tan"(1)+tan 1 = tan 1 — %

2_
(a) Let]:j%dx
x  —=x"+x—1
o) ol s
xz(x—l)-i—(x—l) 2+ 2 (x> +1)
Letx’+1=¢=2xdx=dt
1 1
= Idtzglogt+c
—llo (x2+1)+c

where ‘¢’ is the constant of integration.

(d) Statement - 2: cos’x is a periodic function.
It is a true statement.

Statement - 1

Given f(x) =[cos® x dx = j[ 1 ,

1sin3x 3 . 1 3
— +—sinx = —sin3x+—sinx
4 3 4 12 4

N iod fisin3x—2—1c
ow, period o T 3

cos 3x . 3cos x) 0
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43.

44.

45.

. 3.
Period of Zsm x=2%

L.C.M.(ch, 21'c) o

Hence period of f{x) = m == on

Thus, f{(x) is a periodic function of period 2.
Hence, Statement - 1 is false.

© Letl= \/EI sin xdx

. ( Tc]
sim| x——
4

Let x—%zt = dx=dt

:>1J_J'

sin t sin ¢

= ]:‘[(l+cott)dt=t+log |sin f]+ ¢,

. ( TE)
sin| x——
4

i ( ch
s;mn (| X ——
4

cosx++/3sinx

—x-Zilo +c
= 4 g 1

= x+log +c [wherec*:c]f%j

© I= J

dx

1 N
2| —cosx+—sinx
2 2

= I:‘[

Sin(t+4] J‘(Sll’ll‘-i-COSt\ dt

dx _ lj dx

29 ( TE]
sin| x+—
6

] :
sin - cos x + cos  sin x
6 6

3 oome{x+5)
= I=—. +—|d
> ICOSCC X 6 X

We know that

Jcosecxdx:10g|(tanx/2)|+ C

(a) '[COSX Slnx_'[\/z(lcosx_lsinx)
\5 \/E

dx _L SeC| x E X
:Im _ﬁj ( +4jd

47.

48.

49.

(n X nj
tan| —+—+—
4 2 8

{ Jsec x dx =log

1
=—=log +C

NG

—Llo tan(£+3—nj +C

BN e TR

) J. sinx J-sm(x 0c+on)
sin(x—oc) sin(x— o)

J- sin(x —a.) cos o + cos(x —a)sin o d
= X

sin(x — )
= .f {cosa +sin a cot(x —a) }dx

= (cosa)x+(sina)logsin(x—a)+C
Comparing with Ax + B logsin(x— o) + ¢
.. A=cosa, B=sina

s S0 g" (=0
Integrating, 1’ (x)— g’ (x)=c;
= ff(D)-g'(D)=c=4-2=c= c=2.
S g (®)=2
Integrating, f(x)— g (x) =2x + ¢,
= f(2Q)-g2)=4+c, = 9-3=4+c;
= =2 . f(x)-gx)=2x+2
Atx=3/2, f(x)—g(x)=3+2=5.

© I= J'lzexxx(Z +log, x)dx
2
I= L e*x*[1+(1+ log, x)]dx
—I [x* +x*(1+1log, x)]dx

'.'fex(f(x)+f'(x))dx =e*f(x)+c

o= [exxx 12

= x4—e><1:4ez—e=e(4e—1)

o+l

J~ dx
@ 5 (x+o)(x+a+1)

M-395

t(ZEjH

o+l
1 1
_ [ - } dx [Using partial fraction]

5 x+o x+a+l

= log(—(x+a) j“
(x+a+1) o

9 .
= 10g§ (Given)

+1

20042 20

(2(x+1 200+1
=lo e

)
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50.

51.

52.

53.

Qo+l _9
S o) 27

= +to-2=0=a=1,-2

8o+ 8a+2=90>+ 9

(©) Let, I:Ixze X
Put-x’=t=-2xdx =dt
2 ¢
:J‘[ .edt 1 l‘(2 2[+2)C
(-2) 2
-1, 4 2 -5
LgX) =—OG"T+2x"+2)=> g(-)=—
2 2
(b) I= '[XS —4x
Put 4x’=0
= —12x*dx=d0
9
= Fdx= -7
I= jiee" dezi[eee—ee]w
48 48
- Lot ar—n+c
48
Then, by comparison
flx)=—4¢ 1
J- dx
© =) )il —x
1
Put 1+ =t=> ——dx=dt
Jx 2Jx
; J. 2dt
- ==
2t -1
1 _
Againputt= — =>dt= —21dz
2
-1
—d
s 2_[ 22 ‘ J- —dz
- 12t
zZ\z 22
2
== 22z-14c=-2 ;—1+C
-2 / -2 /1 */—
1+
.[ x? +1)3/4 - X(1+X 4)34

Letx*=y
-1
= 4xPdx=dy = dx= Tx3dy

-1

[=—

-1 1/4
= —x4(1+ =
2 (1+y)

x3dy

dy

X

(I+y)

-1
374 :II

“1yox

4m— 1

—A+xH* 4

55. (b) I =T

—-m-1

X

A+x"

Putt=1+x"

dt
dx
a@

—m

X

+2x

_ _mx—m—l

Sm—1 +2

+Xx

—2m-1

—2m )3

x4m—1

" X"+ 1)3

1

dx

+ x—Zm

—2mx

dx

—2m-1

=" N ax

1

:__I

m

+C

C2m(l+x

T om( A 4 1)
f(x)=

56. (b) Izj

Put ¢ =

X

2—x?

M4 x

4m

—2m)2

4m

X

X dx

dt

X

+C

2m(x2m +x"+ 1)2

2—x? +\/2—x2

1

dt =

(-2

2

P

1
2mt

2

—+C
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= —tdt=xdx

I= J‘ (—t) dt

l‘ +1
= —log| V2-x? +1 |+c

2
X 7x+1'ecot—1

¥ +1

Putx =cott = —cosec’ ¢ dt = dx
Now, 1 + cot? ¢ = cosec? ¢

1
=—| —dt=—log|t+1
J.t+1 el |

57. (M) Let1=j X dx

J- e (cot2 t—cott+1)

1=
(1+cot? £)

(- coseczt) dt

=— ‘[ e (cosec2 t—cott)dt
= J ¢’ (cot t—cosec® £) dt =e'cott+C

-1 -1
= Y ()+C=AR). T +C
= A(x) =X

6
58. (a) j — dr= | ol

x(l+x )
1
-] defj

J' (logx—1)* d =
(1+(logx)*)?

W ‘f 1+x%)-1 L,
x(1+x)

7 dx =In|x|-px)tc
X+x

+(logx)2 —2logx

[l + (log x)2 T

_J- 1 _ 2logx i
~ 7L+ (logx)?)  (1+(logx)*)?

t t
1= [| -2 |
1+ (A+¢)

- [ { 2 }dt
1442 (1+t)

[Whlch is of the form I

59.

(x)q+7(x))dx
= f(x)-e* +c}

6‘[ X
= +c = +c

1+¢ 1+ (log x)2

60. (© 7,= j;(1—x5°)1°1dx=jol(l—x”)(l—x”)“’odx

1 1
I, :IO (1_xso)wodx_.[oxx@(l_xso)loo dx
1 1l

1 _ 504101
L =1 +| ——(1—x*)"0! —jl—d(l ) g
5050 o 0 5050

L=1
! 5050

61.

63.

64.

M-397
5051 5050
2= =y =1
5050 5051
5050
5051
/2 1
© I= -
_TJ;/Z 14 &Sin*
0 /2
1 1
= I - dx+I -
_n/zl_,’_esmx g 14 &80%
/2
1 1
= J ( sinx + —sinx]dx
o M+e 1+e
7'[/2 smx

J‘ s1nx

B 2le 2—-x, x<2
@ S=lx-2= 00
) [2-f@), fG)<2
g(x)= f(f(x))_{f(x)—z, )22
2-(2-x), 2—-x<2, x<2
_J@=x)-2, 2-x22, x<2
C2-(x-2), x-2<2, x>2
(x-2)-2, x-222, x22

-x 0<x<0
x O<x<2
4—-x 2<x<4
x—-4 x24

INEOR eI

:Ijxdx+fj(4—x)dx—jj|x—2|dx:1

© J.T[B{l d(tan x)

/6

. 4
43x-t—ltan4 x.—d(sm 3%) dx
2 dx

1 ¢n/3
=2 ) . d(an® x-sin* 3x)dx
T
/3
B tan* xsin® 3x ? 90
2
(02))

f{x}dx =n‘1[x-dx:g
0 0



M-308 _Mathematics|

n n 2 1
n n Py
= [[¥)dx =[ (— e === =[x =x"13 +[% —Ty + [
0 0 2
A i h i
ccording to the questions, 11 11 11 3
2 :E—Z+(1—1)— Z—E +2_1:Z+Z+1:E
2L 10(n? - n) areinGP
22 68. (1)
2
(2 —n)’ [ P12 -[3x1

75 :g><10(n2—n)

2
= ["13x-[3x]-x|dx
=n’=2ln=n=2l1. !

2 2
65. © I=["|n|x|dr [|n|x]iseven] =]/ 18x) - xlde = [ (o= Baax
2 2
=3 || x| d = e[ e
n 2 23
=2 (rn—x)dx :[_} -3[ 3var
2
1 0
2 2)
X 2 T 2
=2lmx——| =2|n"——|=n". B 23
{ zl Sy _@_9H 31,
2 2 2 2
0
1
k3 X 1 2 3
66. @ E_imdx 69. (d -([(a+bx+cx2)dx=ax+b%+%o=a+5+§

Let x =sin@; dx =cos6 d0,
1 b ¢
Now, f(1)=a+b+c,f(0)=aand f[ij:“pz

1 m
2 2 6
29 6
then.[ 3/2 dx = '[sm cos | .
o (1—x 0 cos> 0 Now, g(f(l)+f(0)+4f(ED
k3
k sin’0 _1[ b ¢
So== -c0s0d0 =—|a+b+ct+a+4|a+—+—
6 £c0539 6 2 4
1 b ¢
=—(6a+3b+2c)=a+—+—
5 50 =atity

§

:% Jan 0d0= I(sec 6-1)do |
' Hence, Jf(x)=é{f(0)+f(l)+4f[%j}
0

k _(tane e)ﬂ/6 [ 1 _Ej _ 2\/5_)6'
NERC 6 xsin®x
70. (c) j—sdx
=k=23-n p sin” x +cos” x
67. (1.50)
T . 8

xsin® x (Zn—x)sm X
-[2||x—1|—x|dx:Il|1—x—x|dx+.[2||x—l—x|dx fl: 3 3 :ldx
0 0 1 0 sin®x+cos®x  sin® x+cos®x

—(a—20)de+ [ Q@rx-yax+ [ d 2 T i
Joa=20dx+ [ @x=tx+[lax {I f(x)dx=jf(x)dx+jf<2a—x)dx1
0 0 0
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71.

72.

M-399

T

_[ 2msin® x

Osm x+cos® x
/2 .

sin® x cos® x
=27 g g g dx

o Lsin” x+cos”x sin” x+cos” x
/2

=2nj 1dx=2nxg:n2

1
V23 —ox? +12x +4

b) f(x)=

2_
P = —1f  (6x” —18x+12) .
(2x —9x? —12x+4)
_ —6(x—1)(x-2)
202x° —9x% +12x +4)*?

F=3and )=

It is increasing function

1 1
5 <I< ﬁ
l < I2 < l
9 8
© Lt 0
X = L
1= j AL/ ()+ £ (x+ Dl
x—>a+b-x
b
=0 b)g(a+b—x)[f<a+b—x)+ fla+b+1-x)]dx
b
b)f(a+b—X)[f'(x+1)+ £ (x)]dx i)
[ putx—>x+1linflat+b+
1-x) =£(x)]
Add (i) and (ii)

b
20 = [[f (e+ 1)+ £ (x)]dx
b b
20=[ f(x+)dx+[ /£ (x)dx

b b
:jf(a+b+1—x)dx+jf(x)dx

73.

74.

75.

b
20=2 j F(x)dx

b-1
j F(x+1)dx [

a—1

0 2
(a) 4(1{ I ™ dx +J e_wdx} =5

wPutx—x+1]

-1 0

= 402-e%-e?%)=5

Put ¢ =¢

= 42+4t-3=0 = (2t+3)(2t-1)=0

= e‘“:% = a=log2
@ 2cot>0——>—+4=0
sin 0

2c0s” 0 5
sin 0

+4=0

sin® 0
= 2c0s?0 — 5 sin0 +4 sin’0 = 0, sin = 0
= 2sin’0-5sin6+2=0
= (2sin6-1)(sin6-2)=0

sinG:l = GZE,S—T[
2 6 6
5m/6 Sm/6
[ cos?30a0= | 1 cos60 4
/6 /6 2
. 51/6
:l[e+s1n69} :l|:5_TC_£ Lo- 0)}
2 6 |l 206 66
_l4n_=n
2°6 3

s
(@) Given, [ adt=(x-2)g(x)
6

Differentiating both sides,
A/ ()=g ()x—2)+gx)

46)°.1

- = lim g(x)=18
g =8@ T e

Putting x=2,
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/2
T cotx dx

6 @ | oy
TEJA cot x dx I (
l+cosx

/2

Ix
1+cosx

[ n/z J- » T T[/2
_ ) ” 5—— I sec —dx
0 2cos’ 5 0

T X m/2 b T
= ——| tan— =——[1]=|=-1]| =
5 ( 2)() 5 (1] (2 j mm+mn

s.m=,n=-2, Hence,mn=-1

2
77. () I= J[sin2x(1+cos3x)]dx (1)
0

[ f@=[f@-xdx
0 0

2n
= Z)[[—sin2x(1+cos3x)]dx Q)

From (1) +(2), we get;
2n

21= [ (Ddr S 07— ~()F = I=-n
0

T

m
3 2 4 3
1.dx
I = [sec3 x.cosec3xdx —_—
78. (¢) Let, i J. 2 4
i fiad 3 in3
5 6cos x.sin’ x
T n
3 ldx _ 3 sec? xdx
= J. 4 _.[ 4
T 2 3 r 3
6 €OS x.tan” x 3 tan” x
Lettan x=u
1
3lu 3
N L
1= ju 3du = 3
1 -1
N
LI SR
=-33 6—7 =-3(36 -36)
36
11 75

=3(36 —36) = (36 —36)

79.

80.

/2 .
T sin® xdx

) Let I= -(E sinx +cosx (1)

Use the property J.Oaf(x)dx :j()a f(a—x)dx

I TEJ/‘Z cos® xdx
0 sinx +cosx ~(2)
Adding equation (1) and (2), we get

/2 1
- 2= j [I—Esin(Zx)jdx

0

1
(0) ':[xcotl (1 —x? +x4)dx = Z[xtanfl (mj

1 X2 —(x? -1
:i‘xtan_1 % dx

10
—jltan*‘kdk
2

1
:ljltatf1 dt—
2
0 -1

Put x?=t = 2xdx = dt in the first integral
and x> — 1 =k = 2xdx = dk in the second integral.

1 1
= ljltanf1 ta’t—ljltanf1 kdk
20 20

1 bl
=—|ttan"1¢| - —dz
2 1+

00

%(g_@mm\‘o]-%(—E—(%m@%z)\in

(L VNS I e 0 ST PO LN S
8 4 8 4 4 2
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82.

83.
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(d Using L’ Hospital rule and Leibnitz theorem, we get

f
j 2tdt
lim -2

=1
o2 (1-2) 12

Zf(x)f'(x)—O
1

[+ r(2)=6]

Puttingx=2,2/(2)/*(2) = 12/ *(2)

@ g(fx)= log(

w4 2—xcosx
_ log| ——— |dx .
Let /= 77_[/4 g(2+xcosxj ()

24+ xcosx

b b
Use the property Jf(x)dx = _[f(a +b—x)dx
a

a

Then, equation (i) becomes,

et 24+ xcosx
- o2z

4 2—xcosx

Adding (i) and (ii)

/4
2—xcosx 2+xcosx
2= J log . dx
4 2+ xcosx 2—XxcCosx

/2

e j log()dx —
-7/2

= [=0=logl

85.

@ f()- £ g(g)dr, 0

-+ gisanon-zero even function.
S gEx)=g(x),

Given, f(x +5)=g(x)

From (i) f*(x) =g (x)

(i)
(i)

Let, 7= | SO,
0

x+5

Puti=h—5=s1= | SO.=5)dA
5

f+5) =g ()

=f(-x+5)=g(-x)=g[x) )

x+5

= | o=
5

2—xcosxj 84.
— |, >0

f(0)=0,g(x)is even = f(x) is odd

x+5

1= | —rG-nan
S

x+5 5
= 1= | gWdr= [ g0t (fiom iv))
5 x+5

© fix)=fa-x)
gx)+gla-x)=4
Let, the integral,

1= [ f()g(x)dx

= |, fla=x) gla—x)dv

[ [\ rede={ fa+b-2) dx]

= 1= [ @4 g)dx

= = j0“4 F(x)dx— jo £(x)- g(x)dx
= I= j;4f(x)dx—[

= 2/= j0”4 F(x)dx

= [=2 jo F(x)dx

2x x
@ 7= L{(f) —(ij }logexdx
(xjx
Let | —| =
e
X
= xm(—j=lnt
e

= x(Inx-1)=Int¢
On differentiating both sides w.r. tx we get

dt
Inx.dx= 7

1
When x = e then =1 and when x =1 then r=—.
e
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sin? x Fora=0,b= /2
86. (@) Letf(x)=
X 1
[—}+f -842
n] 2 =_°¥Z
15
So](x)—sm—()? [ =1 -] Fora= _J2,b=0
+7
[ T } 2 _ 82
. 2 15
sin"x _ sin“x
A 1[q+1_1 {}’J“) Fora=2,b=-2
n] 2 2 |=n _16\/5
= f(x) is odd function 15
2 Fora=-.2,b=.2
Hence, _[ f(x)dx =0
> ;162
15
it
87. (M I= %sian(tan5x+cot5x) Ilsmlmmumwhen(a,b):(—\/z,\/i)
X 1
2, (2
_ﬁ tan> x.sec’ x 89. (a) E[f(t)aft:x +Jt f(@)dt
T 1 2 X
= EZﬂ((tansx) +1)
cosx = fix)=2x—x*fx)
i . ) 2x
1 ¢ tan” x.sec” x = )=
_ o ax 1
T 4T (tansx) +1 )
204
Lettan*x=t. = S W= (1+x%)?
5tan*x . sec® x dx = dt. Then,
Whenx—> 4 thent — 1 ) 1
4)_3. 16_24
. ) [ 1 )5 F(1/2)= ( +1j2 2725 25
andx — — 6 t ent— \/5 4
ljl dt 3
1= 10 2+l .
(57 00 © I~ | T
j[x]+[s1nx]+4
L LY ?
“ 10l 4 N3 x
b < dx P 2 dx
+ +
88. (d) /=] (x"—2x7)dx :7L—2—1+4 _J1—1—1+4 J0+0+4 {1+0+4
’ -n
2
= ——=x'-2x*=0 (for minimum) ( n) 1 1 l(n )
= -1+=|+=(O0+D)+-(1-0)+—| =1
dx 2) 0D d=0+415
=x=0,£/2
V2 3r 9 3
— =2 (4n-3)
5 20 20
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92.

93.
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T
) I:J.|cosx|3 dx
0

/2
=2 J cos® x dx
0

/2
=2 -('). (3cos x+cos3x)dx

[+ cos 36 =4cos® 6 — 3cos 0]

1[ . sin3xT/2
=—|3sinx+———
2 3

1 1
-3(-3)4
(@ v f:R—>R
and [flx) - )| <2 b=y
S )=/

- <2
x-y

S)-f )
xX=y

xX=y

< lim 24x—y

x—=y

— lim
xX—y

= ['0I=0

-~ flx) is a constant function.

Given f(0)=1 = fix)=1

Hence, the integral

1 1
[ £ (@) dx=[1dx=[x] =1
0 0

3 tan©

= | ————db
@ Let.7 '(1). N2ksecH
1 nf sin®
_«/ﬁ o VcosO
Let cos 0 = ¢

sin® dO =2t dt
Hence, integral becomes,

1 \g—2t dt

dé

dt

=

ol

94.

95.

96.

k=2
2 sin” x
(© Let, 1= j > )
o 112
b b
Using, J.f(x)dx =.|.f(a +b—x)dx, we get :
a a
2 sin® x
- [ T i)
_applt2
Adding (i) and (ii), we get;
/2 x/2
2= J sinxdx = 20=2- J. sin? x dx
-m/2 0

T T
2l=2X—=1=—
= 4 4

@) f(x)= jo t(sinx—sint)- dt

. X X .
:sme'O t-dt—jo tsint-dt

(8]

X . X .
= —s1nx+[tcost]0+smx

2

2
x° . .
= f(x)= 5 sin x +x cos x +sin x

2
f'x)= x? cosx+2 cosx

2
X7 . .
f"(x)=xcosx— > sinx —2sinx

2

. X
f""(x)=cos x —2x sinx — — cos x —2 cos x
’ 2

S f"(x) + f'(x) =cos x —2x sin x

3n

@ Let [= [+ —
4

— dx
1+sinx

alsolet K= s

1+sinx

Multiplying numerator and denominator by (1 — sin x), we
get;
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97.

98.

x(1-sinx) x(1-sinx)
1-(sinx)?

=x (1 —sinx) sec? x

K=

(cos x)2

=x sec x — x sin x sec? x =x sec? x — x tan x sec x
3n 3
Now, /= In“ x sec? xdx—Lf X secx tan xdx
4 4
3n

= [xtanx—j?tanxdx} ! —[xsecx—j?secxdx} !
X n X n

3n
= [xtanx—1n|secx|]£4
4

3n
—[xsecx—ln\secx+tanx|]l4 +c
4

=1/= 3—Tttan3—n—ln
4 4

3_Tc
4

3 3n
—| —sec——1In
4 4

b T
—<{|—tan——1In
{[4 4

i i
—|—sec——1In
{4 4

3n 3
sec T + tan —

71

T

4

T T
sec — +tan —
4 4 H}

= ’; W2 +1)
(d) Given:

o
I,=| e*cos® xdx;
1 Jo

12
I,= .[0 ™ cos? x dxand

1 _3
13:.[ e " dx

0
Forx e (0,1)
= x>x2 or —x<-—x2
and x2>x3or—x2<-x3

3 2
“ and e T<e™”

2 3
=et<e "t <e "

2

_3 - —_
e >et>e”

= I>1> 1,

© Let

1= {2 sin* %H@(ﬂ]] dx....(1)
- 2 —sin x

3n

S 2 + sin (- x)
7 ‘Izn sin* (=x)) [1 +log (m})dx

2

- [ jbf (x). dx :Lbf (a+b- x).dx}

T .
= J?E (sin* x) (1 +log [%B dx

2

= |2 sin*x [1 “log [Mn.dx ..... )
-z 2 —sin x

2

After adding equation (1) and (2) we get,

20=2 {2 sin* x_dx
2

20=4 joi sin® x . dx

31
2X=X—XT 3

4
I1=2 J.E sin*x.dx=—= £ -
0 2x2 8

[By Gamma function]

99. ()

e
-’
—
Il
slae—n|y

(i)

Using jf(x)dx = jf(a +b—x) dx

Adding (i) and (i)

2
de; 1= [ cosec?xdx
sin” x

2=

A\::'—.J;‘g’
sla—n|g

= 3n/4 — cot3—n—cotE =
I=- (COtX)T[/4 - 4 4 =2

100. (¢) I = Itannxdx,n>l
LetT=1,+1I,

:I (tam4 x + tan® x)dx :I tan* x sec” x dx

EBD 83



101.

102.

103.

Lettanx =t
= sec’ x dx =dt
4 £
.~.I:jt dt = —+C
5

1
=3 tan’ x +C = On comparing, we have
1 b=0
a=73.b=
2
(a) LetI:I dx

Let; x-1= V3 tan 0
= dx=3sec’.do

/6 VBsec? 6 do
(V30 +(45)')

3/2

3 lJ-n/ésecze
-3l =,

6
- de=lj“/ cos0 do
sec” O 370

Bt

K

@) T cos2x _
2
12

()
sin2x

12
1 n/4
=— J sin4x . (1—-cos4x) dx
n/12

T T

1 ¢ 14
=— Isin4x—5'fsin8x
T

4 T
12 12
_l _cos4x+c058x /4 l 1_5 _i
4 4 16 712 4132] 128
12 9
2x°+5
@ f#dx

(x5 X0+ 1)3
Dividing by x'° in numerator and denominator

%+%dx
J‘ X X

[1+1+1j3
20X

08 2x x sin 2x . sin® (2x) dx

104.

105.

I 1
Let 1+ —+—/=¢

x2 xs
= [;ff%dezdt = [%+i6jdx=—dt
X X X X
This gives,
2 5
—+—dx
IL:J’*—W e
11y e 22
1+—2+—5
X X
1 10
= 2+C: 5 ol 3 3 +C
1 1 2(x” +x7 +1)
2 1+—+—5
2 ox

X

@ x| yoa=x] vwa+] voa
1 1 1

Differentiate w.r: to x.

[ y(@)dt-+3{30) - y(0)
1

= [yt + xy(x) = y(O)]+x9(0) = (1)
1

[ y(0)de = [0yt + x> y(0) (D)
1 1

Diff. again w.r. tox
Y @)=y (@) =xy @) -y @) +2xy () +x%' @)
(1-3x)y (0)=x%' (x)

yl(x) 1-3x
yx) ¥
ldy 1-3x 1
ydx :x_z :lny:—; -3nx
In(yx)=— L
X
yx3:764/x
1
- _1
e ¥ ce ¥
- ory =
y x3 y _x3
10 [XZ}
@ =] —dr ...(a)
4[x 728x+196}+[x }

b b
Use [/ (a+bx)dr= [ £ dx
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2 = f&)=f(x+4)

J= ° [(x— 14 } dx Hence period is 4

4 [x2}+[(x—14)2} """ ®) 50 14

Consider | f(x)dx =10 [ f(x)dx =10[5+5]=100

(@)+(b) 10 10

10[ (x—14)2 } +[ 2} 109. (d) Letf: (-1, 1) —> R be a continuous function

X — X
= —=dx sin x

21= 2 2 B

4[}6 ]+[(X—14) ] Let j(; f(t)dt—Tx

10
2= J. #=20=6 =1=3 f(sin x). i (sinx)= ¥3

4 dx 2

L Y 2
106. (b) 2_[Otan xdx—jo(z tan” (1-x+x )]dx = f(sin x). cosx = ?
1 -1 _ I 1 -1 2 T
ZJ.Otan xdx-fogdx—fotan (I-x+x")dx putx=g
1 1
J tanfl(l—x+x2)dx:£—2j. tan ' xdx .. (@) £ sinZ | cos X _ 3
0 2 0 3 . 3 *7
1
Let, 1,= jotan D dx f(ﬁ\ 1 /3
(2)2=7%
=[(tan_1 x)x}1 —Il LN
0 07452 f(ﬁ\
(2)=+3
_r_(x dx—E—ll )
4 Jo1, 27 T4 R N
By equation (a) 110. () f(;]:.[ mdt
1
s n 1
—=2|——=log2 | = 1
2 [4 2 8 } log2 Let t=—
T log x> dt=—L
107. @ 1= £ dx 2

5 logx2 +log(36 —12x +x2)

p logx2
1=[— 7dx () !
5 log x“ +log(6 —x) e X
1\ %1 Inz In x
4 2 f(x)+f[—]: Edz= ( ) =( )
log(6 - x) X z 2 2
1=[ Ea— (i) ! 1
5 log(6—x)" +logx
T T
Adding (i) and (i) L. ®) Leti— j\/1+4sin2§—4sin%dx: Jpsin? - lax
4 . 0 0
21 :Idx = [x]2 =2 n/3 X n x
2 | [I—ZSin—)dx + | (ZSin——ljdx
=1 0 2 ) 2
108. (¢) Letf : R — R bea function such that /(2 —x)=f(e + | n
x) [ sin£=—2>£=—
Putx =2 +x we get 22 26

f0)=fd+x)=f () S
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/3 T T
:[x+4cos£} +[—4cos£—x} 114, @ Let1= [ [cosxldx .(1)
2 0 n/3 0
T 3 NEJ n T
:§+47_4+(0_ +47+§] I [cos(m — x)]dx I [—cosxldx _(2)
0 0
= 4\/§—4—§ On adding (1) and (2), we get
T ¥
t - _
112. (@) F(x) = Jx e—dt, >0 2= I[cosx]dx+j[ cos x]dx
1 ¢ 0 0
t T
Let 1= IX £ a 21 = J. [cosx]+[—cos x]dx
1l t+a 0
Puttr+a=z=t=z—-a dt = dz n 5 B .
fort=1,.z=1+a 2I:j0 ~1dx CoIxl+[=x]=-1 ifx ¢Z)
fort=x,z=x+a -
2= —x|0 =-
J~x+a e
N 1+a =1= i
2
xta €° x+a et c
— o4 i —_,a c — n
—e LM —dz=e LM i 115. (¢) P, = [(logx)"dx

1

L vra o put log x = ¢ then x = ¢’ and dx = &' dt
I=¢e? {L —dt+J'1 —d} Also, when x = 1, then t = log 1 = 0

ra and when x = e, then ¢ = log, e = 1

1

_ l:_JH—a e LA J-H—a e—dt:| Pn = Jt”_et dt

1 0
0dt and Py = Itgetdt

0

= e [-F(+a)+ F(x+a)] Py = It
(By the definition of F(x))

= “[F(x+a)-F(1+)] Now, P, - I (el dr - 90I et
13, @ Let [ (f@)+xdv=n?— 2 L |
’T‘ P90 Py = [0 | ~10f  1c'ar—90f i*c'as
t t
= [ s+ [ xde =2 -2 P, — 90 Py
T -7

= ﬁﬂ f(x)dx+[§—§} . =e- 10[ 9J. edt- I (t )Ie dt] 9Oft8e’dz

1 1
3 B — e— _ 8 t _ 8 t
jt F(x)dx - E(nz—tz) P,-90P,=e¢ 10[e 9j0 tedt} 90]0t edt
-

. L . l
differentiating with respect to ¢ P90 P, = o 1Oe+9()J't8/dt _90I0t8/dt
d |t 3d 5, o,
E|:j.*7't f(x)dx:| = EE(TE -t ) HO _90[)8 — 9
1/2

d d In(1+2x
SO.—=f(-1)—(-n) =-3¢ 116. (¢) Let1= I (—z)dx or J- ln(1+2x) 0

! “ 1+4x o 1+(2x)°
SO =3 Put 2x = tan0

T ™ )
f(_gj = _3[_3] =T Z—d)C:secze or die = 5 040

do 2
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alsowhenx=0=0=0

1 117. (a) Since,y= ||t|dt,x€R
and when x = 539:45°0r% .([ll

n therefore % =
= f In(1+ tan 0) “ sec” 040 * 4
y l+tan’0 2 Butfromy=2x, .. %=2
dx
n = |x|=2 = x=£2
1% In(l+tan0) 5 2
I=—| —————xsec”0d6 : — | |t|dt=%2
2£ 1+tanZ 0 Points y = {ll
(-» 1+ tan’0 = sec? 0) .. Equation of tangent is
= y=2=2(x-2)ory+2=2(x+2)
14 = x-intercept==+1.
1= —[ In(l+tan0)d6 ()
2, “f dx
118. (d) Let, I= | ——
x /6 1++/tan x
. n 3 /3
I= EI In l+tan(z—6 do nf dx " Jtan x dx @)
= = i
° i p o /6 i 61t tan x
(Using the property of definite integral) o1+, [tan 5
T r .
14 tan % —tan0 Also, given
I=EI In 1+1 T 0 d9 I:nf\/tanxdx (i)
0 | +tanz><tan n/6l+m
g ) Byadding (i) and (ii), we get
=2 m 1+1_ta“9}de /3
20 1+tan@ 21= I dx
/6
n
14 1+ 2110 +1— sarr@ S r_ i
I= —J In do 203 6| 127
2 1+tan©
o= Statement-1 is false
U
4 r b b
= lj ml—2 |40 o [feodx=[ fla+b-x)dx
2 | 1+tan© a a
0
T It is fundamental property.
| n Statement -2 is true.
=2 [ [In2-In(1+tan 6)}a0 119. (a) Consider
0 sin? x cos> x
z z j sin' (V1) dt + j cos ' (W) dt
1 1 0 0
I= ) J. In2.46 EI In(1+ tan 6)d0 Let I = f(x) after integrating and putting the limits.
0 0
1 /4 )= sin~!sin? x (2sin x cos x) -0
I= Eln 20 0 1 (from eq. (i)
{ +cos ' Veos? x (-2 cos x sin x)—0
[+1=5 In2 G _ 0] L f'(¥)=0 = f(x)=C (constant)
1 = Now, we find f(x) at x = T
2= —x—xIn2 4
2 4 1/2 1/2

21 = Eln2 or I:£1n2 o I= jSin_I\/l_dt+ I cos_I\/;dt
16 0 :

EBD 83
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1/2

_j(s1n1\f+cosle)dt_j dt— =

T
- S =7

T
*. Required integration = 2

w2 sin? x
120. @ 1= | —dx )
e 142
/2 sin 2
= 1= J dx , by replacing x by (——E—x)
1+ 2 2
—n/2
/2 Ax -2
1= [ 2 X (i)
o 1427
Adding equations (i) and (ii), we get
/2 n/2
20 = f sin? xdx—— j (1-cos 2x) dx
—n/2 711/2
1 { sin2x "2
=>I=—|x+
4 2 lan

}
(G52 (55))

/3
121. @ Letl= [ Vtan®x dx
Tn/4
Tn/3 103
= I tanxdx:—logcosx|7z/4
Tn/4

= —{lo cos 7_1:_10 cos 7—’1
g 3 g n

= log cos 7—Tt—lo 0057—TE
g 4 g 3

HINECS]
cOS — cos| 2m——
-1 4 |_ 4
=log =log
T b
oS — cos (2n+7)
L 3 3
cos & L
=log =log Tz
cos — —
3 2

= log [%j =log+/2.

W(x) (
[ If I(x)= j F(t) dt, then =22 = fiy(x)) .
o(x)

{% w(x)} e {% ¢(x)}}

ﬂ =4/1— y2
:>—d2y:—1 2y d_y:_y l+y2=y
N PR N [
X+7
123. (b,¢) g(x+m)= [ cos4rdr
0
T+X T
= Icos4tdt+ J cosdtdr =g(x)+ jcos4tdt
0 X 0
(it is clear from graph of cos 4t)
T+X Y
_[ cos4tdr = Icos4tdt —g(0)+g(m=g®) —g(n)
x 0
(. From graph of cos 4t, g (1) =0)
124.

) I{x ]+10g( j}dx

0.9

0.9
2
= j [xz]dx+ j log(2+i)dx

-0.9 -0.9

0.9

X
—0+ Jlog[2+xjdx
-0.9

2
=_ = lo
Put x x=f(x) g2+

(2-x)
2+x
So, it is an odd function, hence
Required integral = 0.

= _log

and f () = log 2> )

a
125. (d) Since _[[X] = 0 where 0<g <1

0
0.9

J' [x - 2[x]]dx = 0
0
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126.

127.

128.

129.

d etanx ( nj
a) Let —G(x)= , 0,—
@ dx (x) X Y e 2

Let m =t = 2nx dx = dt

When x =

X
@ Let Itf(t)dt:sinx—xcosx—x?
e

Byusing Leibnitz rule, we get

X 2
4 [t f(r)dt _ 4 sin x — xcos X — —
dx|, dx 2

= xfix)—efle).0 =xsinx—x

Now, put x = r , we get
6

n . (m) m . T om
—.f[—)z—.sm—f—
6°\6/ 6 6 6

1

T T 1
= —|=sin—-1=—-1=——
f(6] Sln6 2 2

15x[x2de

© l(j;sx[qux = ix[xz]dx+fx [xZJ dx +j§

1 V2 15 2 2 13
=|x0d d. 2xdx _ - ’
{x x+'l[xx+\7f§xx ()4{21 +[XJ

= %(2—1) +(2.25-2) =%+ 0.25

1 1 3
_+_ p—
2 4 4
@ ;_ -[810g(1+ X)
o 1+x
Putx=tan0,
“ dx=sec’ 0d6
- S”j“ log(1 + tan 6)
0 1+tan> 0

/4
=8 j log(1+tan0)do  ..(i)
0

sec?0dO

130.

131.

Applying [ f(x)dx = f(a-x)dx
0 0

{1+tan(— )}de

[log 2 —log(1 + tan 0)]d6

ok
ok
f

/4
[1+ tar‘e} d0=8 [ log 2|40
1+tan® 0 1+tan®

[From equation (i)]

nl4 nl4
:8log2j 1408 j log(1+tan 0)d 0
0 0
n/4
1=8-(log2)[x]§'* -8 [ log(1+ tan 6)d0
0
T
1=8 1 log2-1
= 2[=2nlog2
I=nlog?2

@ p')=pd-x

= p)=-pl-x)+c
atx=0
p0)=—p()+c = 42=¢

Now, p(x)=—-p(1-x)+42
=>px)+pl-x)=42
1
Let 7 = I p(x)dx
0
1
= 1= J.p(l—x)dx
0
Adding eqn. (i) and (ii),

1
21 =j(4z)dx —7=21
0

(¢) Letl= J‘J [cot x] dx

= J.(;T[cot (r—x)] dx = J.On[—cotx] dx

Adding eq" s (i) & (ii),
We get

2= J.On ([cot x]+ [—cotx])dx

:IJ(—I)dx
[+ [x]+[x] =
~[-; -

Y
- = I=——
T 2

-1, if x¢z and [x]+ [-x] =0

()

(i)

..{ii)

, ifx e z]
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integrals w1
132. (b) Weknow that %<1,forx €(0,1) :Ie(logl—logz).z [_E]
sinx - o 1 z+1 22
=7 on X €
\/; )
X :j" logz[ ﬁ] [+ logl =0]
1 32 I (z+D\ =z
J dx<J.\/—dx—
o Vx " ¢_logz
:I dz
1 1 z(z+1)
JSlnxdx<—:>I<%
= o Jx 3 :J~e logt
Also 2 <] forxe(0, 1) e
) N T or xe
X X b b
] 1 [By property ja f()dt= Ia f(x)dx ]
cosx -
:>_[ NF dx<.[ l/zdx:[ \/—J Now from eqn. (1)
pYE 0 logt | log?
log? og
1 Fle)=
:_[Ci)/s—xdx<2:>.]<2 L 1+t L ti+1)
x
0 etlogt+logt logt (log)(z+1) 1)
133 @ [ a__n J1 t(1+1) I t(1+1)
. ﬁt 2_1 2
elo t
= Fe)= j £
|:sec_l 1‘:|37 :E {J- \/dzL =sec X}
2 —_
2 xt -1 Letlogt=x .. lalt:a’x
t

T
= seclx—sec 12 = B

a

1._ T T
= sec x——+Z

= seclx— — =

4

Y]

=37 3—n—sec(n—£j
= seCx= - S x=sec 4

= x=—sec%:>x=f\/§

134. (¢) Giventhat F(x)=f(x)+f (l] ,where
X

xlogl‘
1+ t

fo=|
" Fle)=f(e)+ fej

I Vel
= F(e):r&’dnjl eloi;dz ()
+

1/
Let /=] "log’dz
1 1 d:
Put-=z=-——dt=dz = di=— ‘=
t £ 22
whent=1 = z=1and whent=1/e
= z=e

I= Jle og[;) (_d_jj

1
1+— z
z

[when t=1,x=0and whent=e,x=loge=1]

2 1
< Fle)= J;x dx Fle)= {%}
0

= Fle)= %

135. (b) Leta=k+hwherekis an integer such thatand 0 </ <1
= [al=k

a

2 3
c B de=[17 e+ [ 2 () +
1 2

1
k+h

j(k ) f'(x)dx + j K '(x)dx
k-1
=@ (D} +2{fB)-f (D} +3{f D) —.f(3)}
S + (k= 1) {f (k) f(k—1)} +k{f (k+h) —f(k)}
= ()= (2)~f(3) worrrenn. —F(R)+kf (k+ I
=lalf(@-{fD+ )+ /) +... f([aD)}

g

2
136. © 7= [ [(x+m) +cos”(x+3m)dx
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3

[t +cos t]dl =2 cos? tat

N
'—.N\n

oS —la

N a

[+ £ is odd and cos? ¢ is even function]

(1+cos2t)dt = 3 +0

o*—.m\r—l

137. @) 1= Ixf(sin X)dx = I(rc —x) f(sinx)dx
0 0

n T
=n[fGinx)dx—1 =2/ =n j £(sin x)dx
0
/2

= —_[f(sm X)dx=m J‘ f(sinx)dx

[ sin(m—x) =sinx]

/2
=n [ f(cosx)dx
0
Jx
138. N 4 ..
b 7= J 9 X_H/,x )
'[\/ﬂ+ ...(2

b b
[ If(x)dxzjf(a+b—x)dx]
Adding equation (1) and (2)

6
21 =[dv=[x§ =3 = 1:%

3
T cos? x
139. ®) Let /= | — s 0
-m
T 2
_ [ cos (—x) o
S lva™™
b b
Using [ f(x)dx = [ f(a+b-x)dx
a a
% a¥cos?x
=] s & )

-
Adding equations (1) and (2) we get
b (
1
21 = I cos? xL +a
1+a*

)dx— f cos® x dx

-7 -7

= 2J. cos® xdx [ fn—x)=f(x)]

0

140.

141.

142.

T

cos® x dx = 4Is1n xdx[ f(E_] f(x)}

Il
N

x2

o'—.m\:l

E

2
:>I:2J.sin2xdx=2 I(l—cos x)

0

= I=2|dx ~2[ cos? x dx

oS = a
O —|a

1+1—2(£)—n ==
= 2 =73

1 1
2 3
® 1, =[2"dx, 1, = [2" ax,
0 0

Loy L3
Iy={2"ax, Iy = [ 2" dx

0 0

3 2
2Y <2 0<x<l1

Ly L3
= sz dx>J2de = 11>12

0 0

3
and 2% >2% x>1
= I4>I3

J(x) ,
S 43 [ 4 ar

@ fim [ g gm0
x—2 0 x=2 x—0 x—2

Applying L Hospital rule
i 4G )3f ]

x—2

=4/ Q) 1'2)

=4x6° xizlg
48

)C *X 1
T x > f(-x)= =
te 1+ ¥ +1

@ fx)=

L fX)+ f(—x)=1V xeR
f(a)

I xg{x(1—x)}dx
Sf(=a)

Now I} =

S(a)
_ [ a-0gix-xdx
Sf(=a)

b
)dxa:.ff(a+b—x)dx

a

b
using .ff(x
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143.

144.

145.
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@ ft@)
= [ gb-0lde— [ xg(e(1-x)d
f-a) f(-a)

212—11 :>211 :]2

() Leti= { xf (sin x)dx (i)

We know that

[f@dx=[fla=xdx =[(m-x)fsin0dx )
0 0 0

Adding (i) and (ii)

T

n 2
20 =xf f(sinx)dx =mn2[ f(sinx)dx
2 0

[ sin(mt—x) =sin x]

E
2
S = ch f(sinx)dx=A=mn
0
Letlogx=t=e'=x

1
= ;dx =dt = dx=xdt= 'dt.
T

2
© /=]
0

(sin x + cos x)2

V1+sin2x

/2 .
" (sinx+cos x)2

0 +/(sinx +cos x)2

. 2 2
sinx + cos x .
gdx = I(sm X +cosx)dx
0

g

I=

o —|a

(sin x + cos x)

[ sinx+cosx >0 if0<x<§}

T

or I:[—cosx+ sinx]2 =2

0
3 3
@ [[1-2|dx= [ |x* 1] dx
-2 -2
X2 -1 if  x<-1
Now |x? —1|=41-x2 if -l<x<I
X2 -1 if x2>1

-1 1 3
< Integralis [ (2 D+ [ (1-x?)dv+[ (x* ~Dax
2 -1 1

146.

147.

148.

1 1
@ I=[x(1-x)"dx=[(1-x)1-1+x)"dx
0 0

1 1
= J(l —x)x"dx = I(x" —x"yax
0 0

1
_ xn+1_xn+2 ~ 1 1
ntl n+2|p+l n+2
S,
f(x)

(d) Giventhat f'(x)= f(x)=

Integrating both side we get
log f(x)=x+c= f(x)=e""¢

fO)=1= f(x)=¢"
g =xt—fx)=x2—¢"

} F(x)g(x)dx = }ex(xz —e¥)dx
0 0

1 1
= szexdx - [ezxdx
0 0

b b
© I=[x)dx =[(a+b-x)f(a+b-x)dx
‘We know that

b b
2 [ fodx = [ fla+b-x)dx

b b
= (a+b)[ fla+b=x)dx—[ xf (a+b-x)dx
b

b
= (a+b)[ f(x) dx - [ xf ()

a

[-.- Given that fla + b—x) =£(x)]
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149.

150.

151. (b)

b
20 = (a+b)| f(x)dx

b
(a+Db) [ feens

I=

a7 j sec? rdt 5 9
dx g . sec” x“.2x
= lim

x—0 Sin X + X COS X

(d lim
20 %y sin x)
dx

(by L’ Hospital rule)
2

. 2sec? x 2x1
lim

xeo(sinx )_1+1_
——+4cosx
X

t
© F)=[ft-ye0dy
0

= jet_yydy = etje_yydy
0 0

— [_yefy _e*yy =
0

=—¢ [t elrel—0- 1} t{#}

e

P T
—e [yeere y}o

= —(1+1)

In 2x (14sin x) dx

T |4cos® x

dx

n 2xdx n xsin x
=.[ 2 +2I 2
“Tl+cos” x “Tl+cos” x
nxsmxdx
—0+4 j

0 1+cos®x’
We know that

j F(x)dx =0, if f(x)is odd.

= ZIj'(x)dx , if f(x)iseven

_[ n(n —x) sin (1 —x) x)

1+ cos? (mt—x)

(m— x) sin x

14[

:>I-4_[

1+cos? x

n sin x dx J-x sin xdx

1+coszx 1+cos? x

= 2 =dn| ——dx
1+cos? x

putcosx =t = —sinx dx =dt

152.

153.

154.

whenx =0, t:1andwhenx:1'c,t:—1

1
=-27 .[

dt :2nI
=2n [tan71 t}l = 27t[tan7l 1-tan”! (—I)J

dt
1+t 711+t2

SR

(d) Weknow that [x] is greatest integer function less than
equal to x

j[[ } J'[ ]d;ﬁ-i[f[ de+
NE) 2
\}-E[x }-&—Jg[x :|dx
1 2 NG 2
= Ide-ﬂ— I 1dx+J 2dx+j 3dx
0 1 V2 V3

- [x]I/E +[2x]\\g +[3x]f/§
=2 -1+23-242+6-33

=5-3-\2
n/4
I +1,.,= [ tan” x(1+tan® x)dx
n n+2
0
/4 n/4
= nJ. tan” x sec” x dx = tan”" x
n+l1
0 0
|: Ix"dx_xn+l:|
n+1
1-0 1
T a4+l o+l

. 1 lim
: [11+]n+2: n+1 = n—w []n ]n+2]

1 .
= lim n.—— = lim —— = lim -
n—ow n+1 poon+l ”%wn(l_}_ j

n
10w
@@ I= j|smx\dx_1of\smx|dx
0 0

[ sin(107 — x) = sin x]

T
= IOJsinx dx
0
~rsinx >0, for 0 < x < .

as sin (T —x) = sinx

/2
1=20 j sinx dx = 20[—cosx]g/2 =20
0

EBD 83



P2 L vt +an® +an® 4o
155. (@) F(x)= j g (r)dt 158. @ lim (a+1) 1
1 n—o ( | \ 60
Differentiate by using Leibnitz’s rule, we get a-l 2 +;
(n+1) n“|a+
. 2
’ — 42 — 2 .
F'(x)=xg(x) = [ f (w)du 0 . . .
| ) ) )
—| =] A +| — 1
At x=1, = lim \n n n/, =-_
noo mr)]
1 (n+l)a‘_1 n?a+
F'()=1 J’ FW)du=0 2
1
Now, differentiate eqn (i) lim 1< (r a
n%oofz N
X _ nr:I n _i
F'(x)= x> £(x)=2x| f (u)du NGV
1 (14—7) a+— 1+7]
n 2 n
At x=1,
1 J‘ x®dx L
F'()=1./(1)~2x1[ f (u)du _ _ 1l _asr_ 1
1 ( 1) 60 1 60
a+— a+—
=/()-2x0=(1) 2 2
F"(1)=3 1
Then, for F'(1)=0,F"(1)=3>0 — 1
Hence, x = 1 is a point of local minima. = a+i =%
I ! 1 (“5)
lim (n+1)3 +(n+2)3 +...+(n+n)3 - (aJr 1)(2a+ 1): 120
156. () ;o % = 2a°+3a-119=0
n(n) = 2d*+17a—14a-119=0
| = (-7 Qa+17)=0
n 3 17
. (n+r)3 - g=7 L
= lim >
Jim 27T
r=l1 3
nn 1
1 \ 159. @ y~ lim ((n+1)(n241-12)...3njn
- I(1+X)3dx [-.-L—mandleg} e n
0 n n X
Iny= lim lln(l+l)(l+gj....[l+2—nj
1 n—oo N n n n
3 4 3 4 3
= 3] =ZMm)3 _=
= 4(1+X) B 4(2) 4 Iny = lim l{ln(l+lj+ln(l+£)+..“+1n(1+2ﬂ
0 n—won n n n
} % ; } dx = lim l%ln(Hij = [In(1+ x)dx
= lim = won n 0
157. (d) LetL e < I 01+x2 n— 1 7
Letl+x=t=dx=dt
henx=0, t=1
|:'.'£—>x,l%dx:| whenx=0, ¢
n r x=2, t=3
(e —1 P 3 3 3 27
—[tan xl) lny:L Intdt=[tint—t]; =ln[e—2]=ln[e—2]
—tan-!
tan™'2 27
= y=—2

e
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160 L I dx
. t .6
@ Letf =]
Sflx) = Icosec6xdx
From reduction formula, we have
n-2
I - Icosec"xdx: _cosec” “xcotx n—ZIn_2
n-—1 -1
) = _cosec4xcotx+4 —cosecZxcotx 21
S 5 5 3 32
4
4 8
= —M—ECOSCCZ)CCOLX +1—[ COtx]
—(1+cot? x)2.
= M——(Hcot2 x)cotx
8 2 2
-—(- . cosec x = X
15( cotx) (- cosec 1+cot” x)
-1 4 2 4 3
= ?[1+cot x+2cot x}cotxfg[cot)ﬁ—cot x}
8
——cotx
15
-1
= ?[cotx+cot x+2cot’ x]
-4 4 8
—cotx——cot X ——cotx
15 15 15
-15 cotx 10 3
= ——cotx— ——cot” x
15 5 5
—cot®x 2
= ——cot X —cotx
5 3
It is a polynomial of degree 5 in cot x.
1 s 1 2 s 4
—S€eC —2+—2$ec —2 .
161. (d) lim|” n 3” 9” . is equal to
e +—2secz—2+..,.+—seczl

n n n

2
= lim — —sec2
n—>won n n

li r 2 I’Z
m 5 S€C 2

n—wp n 2

= Given limit is equal to value of integral
1

Ixsec x2dx
0
1 i
or —Jszec xPdx = —J‘sec2 tdt [put x? =t]
2 2
0 0
1 11
= —(tant)y = —tanl,
2( )0 7

r

162. (b) ,,ng) z —e” [Using definite integrals as limit of sum]
r=1"

= Iexdx =e-1
0
T R
163. (a) lim 5 -
n—>0 n
D S e S +n

lim
n—>0 ns

n 4 1 1 3
— lim -3 (—] — lim —. lim —(1]
n—owo N r=1 \n n—wo N n—oo N \N

1 1 e 1 |
jx dx— lim —xjx3 dx = {—:l -0=-

n—o n
0

1P +27 + . +nf

s

164. (a) We have lim
n— ®© }1P+1

1

no.p 1 p+l 1
lim )’ r =J.xpdx:{x } =—
n—0 TnP . 0 p+1 b
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