EBD_83

Integrals

T()PT(‘,H Standard Integrals, Integration by 3 5. Let f(x) :J‘ \/; dx(x > 0). Then f(3)—f(1) s equal

Substitution, Integration by Parts Y 1+ x)2
"""""""""""""""""""""""""""" to: [Sep. 04,2020 ()]
D n 1 3 n 1 3
L. lim Jo reosthat Sep. 06,2020 (I ® I ® 3y
© ol (x=Dsin(x—1) [Sep- 06, 2020 (O] 22 4 6 2 4
1 3 I V3
© I LB @ ol
. 1 . 6 2 4 12 2 4
(a) isequal to 5 (b) isequaltol
) 6. If_[sin‘l ( /L]dx = A(x) tan”' (Vx) + 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 I(er 1265 —e ¥ l)e(eereix) dx = g(x)e(e'x+e_x) te B(x))can be : [Sep. 03,2020 (ID)]
where ¢ is a constant of integeration, then g (0) is equal to: @ (x+1,—x) ®) (x+1x)
[Sep. 05,2020 (D] e B
@) e (b) &2 (© 1 @ 2 (© (x-1, \/;) d (x-1, \/;)
3. If I cos® d6 = Alog, | B(0)|+C, where 7. The integral I% is equal to:
’ 5+7sin0—2cos? 0 g ’ ) (x+4)" " (x-3) '
(where C is a constant of integration)  [Jan. 9, 2020 (I)]
. . . B(6)
C is a constant of integration, then y can be : -3} -3\
+C - +C
[Sep. 05, 2020 (IT)] @ (x + 4) ®) (x + 4)
2sin0+1 2sin@+1 1( x=3) 1(x—3)"7
sin@+3 ® 5(sin6+3) © 5(x+4j e C _E(x+4j e
5(sin 0+ 3) q 5(2sin@+1) j do
2sin6+1 @ sinf+3 8. If cos” O(tan 20 +sec20) Man+2log 0)] + C where
X 2 C is a constant of integration, then the ordered pair
4.  The integral J.(—j dx is equal to (M, f(0)) is equal to: [Jan. 9,2020 (ID)]
xsin x4+ cos x @) (1,1—tan@) (b) (-1, 1—tan0)
(where C'is a constant of integration) : [Sep. 04,2020 (I)] (¢) (-1,1+tan0) (d (1,1+tan0)
xsecx
(@ tany———————+C 9. If _cosxdy = £(x)(1+sin® )" + ¢ wherecis
o st someE =X )
xtanx
(b) secx+——+C -
Xsinx+cosx a constant of integration, then xf(g) is equal to:
(c) secx— _ xtanx +C
< Sin %+ COS % [Jan. 8, 2020 (I)]
9 9
@ tanx+—" s C @ -5 ©2 © 5 (@
xsinx +cosx
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The integral J. 3 dx isequal to:

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

e+ Llog, 4D’

® 2 e

(a) llog . +C

2

2 +1
(© log.

+C (d

|x3 + 1|
log, = +C
Let a € (0, w/2) be fixed. If the integral

tanx +tan o . .
I—dx = A(x) cos20+B(x) sin20+C, where C is
tan x —tan o

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

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

J‘ dx
2 22102
JS(x)

- Ao ()
3 x“=2x+10

constant of integration, then :

J+C where C is a
[April 10,2019 (T)]

() A=51—4 and f(x)=3 (x-1)
(b) AZ%andf(x):.’)(x—l)

(©) A=21—7 and fix)=9 (x-1)

1
(d) A=5—4 and fix)=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 Isecz/ 3 x cosec?’? xdx is equal to:
[April 09,2019 ()]
(@) 3tan 1B x+C (b) - tan*‘/ 3x+C

(¢) =3cotBx+C d 3 '[an*”3 x+C
(Here C is a constant of integration)

15.

16.

17.

18.

19.

20.

If J. € (sec xtan x ' (x)+ (secxtan x +sec’ x)) dx

= %X fix) + C, then a possible choice of f{x) is:
[April 09, 2019 (IT)]

a secx+tanx+l sec)c—tamx—l
@ > O >

1
(d) xsecx+tanx+5

1
(©) secx+xtanx—5

. Sx
sin —

dxisequalto:
sin—
2

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

dx .
f JW x(x)(1+x )3+C, where C is a

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

1
© Sz @ 53

3 1
@ 2 0 "3
Theintegral j cos(log, x )dx isequal to :
[Jan. 12,2019 ()]

(where C is a constant of integration)

(@) %[sin(loge x)—cos (log, x)] +C
(b) x[cos(loge x)+sin (log, x )] +C
(©) %[cos(loge x) +sin loge )] +C
(d x[cos(loge )—sin(log, x )]+C

3x3 4 ox!!

@x*+3x2 44
(where C is a constant of integration) [Jan. 12,2019 (IT)]

The integral I dx is equal to:

4 12
X X
o e —_iC
@ a3 6@t raal 11y
4 x12

X
XY e —X L
© (2x* 4322 +1)3 @ 232241

V1-x2 m
If .[ 4x dsz(X)(Vl—xzj +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
@ o7

-1 1
(@) ® 35 © % o

279
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M-376 | Mathematics|
v+l 25. Theintegral
21. Ifj = f(x)v¥2x—-1+C, where C is a constant 5 )
) I S 3 s1121 XCOS3X 3 —dx is equal
oflntegratlon, then f(x)isequal to:  [Jan. 11, 2019 (I)] (sin”x+ cos X sin” X +sin”x cos“x+ cos x)
1 ) to: [2018]
@ Slx+1) ® 3(x+2) O .
@ Jirarg 0 © 5 *C
2 1 3(1+tan” x) 1+cot” x
© 30(-4) @ F(x+4) »
n (© 3 1€ (d) L —+C
22. Letn>2 beanatural numberand 0 <0< = I+cot’ x 3(1+ tan’x)
2 (where C is a constant of integration)
"o o 1 o 26. If
sin” 0 + sin ©)" cos .
Then I ( e ) do is equal to: tan x K  _(Ktanx+1
0 I—zdx:x——tan —— |+C,
[Jan 10’ 2019(1)] l+tanx+tan” x \/Z ‘\/Z
N+l (Cis a constant of integration), then the ordered pair
| 1 "o (K, A) is euqal to [Online April 16, 2018]
T B @ 23 O @) © 2D @ 23
n+l x—4 .
o [1_ 1 ) - e 27. Iff (HZJ =2x+1,(x e R={1,-2}), then |/ (x)dx s
- n-1
n°+1 sin” "0 equal to (where C is a constant of integration)
n+l [Online April 15, 2018]
[1+ 1 ) ‘e (@ 12log,[1-x|-3x+c
-1 sin"7'0 (b) —12log,|1-x|-3x+c
nel (©) —12log, [ —x|+3x+c
[ 1 J " e (d) 12log, |1 —x|+3x+c
-1 in"*'o 2x+5 (x+3j
28. 7—6x—x*+Bsin”' | —= |+C
(wherze C is a constant of integration) '[ T = 6x — x2 4
23. For x*#nn + 1, neN (the set of natural numbers), the (where C is a constant of integration), then the ordered
integral [Jan. 09,2019(D] pair (4, B) is equal to [Online April 15, 2018]
) . 2 @ (=2,-1) (b) 2,-1)
| “D-sin2(-1) © 2.1 @ 1)
2sin(x2—l)+sin2(x2—l) is equal to: 29 Iff[3x_4j PN 4 and
1 ) 3x+4 ’ 3’
2(.,2
(@) log. 5 5¢¢ (x - 1) +c J.f(x) dx=Alog |1 - x|+ Bx+ C, then the ordered pair
1 (A,B)isequalto: [Online April 9, 2017]
(b) 5 log, |sec (x*=D|+c (where C is a constant of integration)
8 2 8 2
- 8w
© %loge secz(x21J+c ® 33 () 373
) ()(8 2] @ (8 2)
—1 C __)__ _’__
d log, sec[x2 j+c 33 373
(where c is a constant of integration) 30. Theintegral .[ \/1 +2cot x(cosecx +cot x)dx
5x% +7x°
24, If f(x)= J il al dx, (x> 0) , (0 <x< g) isequal to: [Online April 8, 2017]

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

1 1
@ ) (b) 2

[Jan. 09,2019 (IT)]

1 1
(© 5 (d) Z

(where C is a constant of integration)

(@) 2log sm +C (b) 4log +C

. X
sin—
2

+C +C

X X
cos— cos—
2 2

(c) 2log (d) 4log
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If Jngdﬁ = (tan x)A +C(tanx)B +k , where k
is a constant of integration, then A+ B + C equals :

[Online April 9, 2016]

27 21

® @ 5

16 7
(@) 5 © 0

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

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

1
t:E(g(t))Hc, where C is a

(@) islogmﬁ)

NG
© 2log2++/5)

() Slog2++3)
@ log2++/5)

1
The integral J'(l +x —lJeH;dx is equal to [2014]
x
| 1
X+— X+
@) (x+1)e *+c (b) —xe *+c
1 1

© (x-) x4e @ xe e

sin? xcos> x

sin’ x + cos® x

The integral I 3 dx is equal to:

[Online April 12,2014]
1
@ e () e
(1 +cot® x) 3(1 +tan’ x)
in3 cos’ x
© ——=—=+e @ —gte
(1 +cos’ x) 3(1 +sin x)
| 1= x?
The integral JX cos ) dx (x >0) is equal to:
[Online April 11,2014]

(@ —x+(1+xH)tan'x+c
(®) x—(1+x3)cot'x+c
(©) —x+(1+xHcotx+c
(d) x—(1+x3)tan 'x+c¢

d

1-2sin

x—0088 X

5 dx is equal to:

X COS X)

[Online April 9, 2014]

1. 1 .
(@) Esm2x+c (b) —Esm2x+c

1.
(¢ —5sinx+e (d) -sin’x+c

37.

38.

39.

40.

41.

42.

43.

If jf(x)dx =y(x), then .[xsf(x3 )dx is equal to [2013]

() %[x3w(x3)—fx2w(x3)de+C

(b) %x3w(x3)—3jx3w(x3)dx+C

© %x3\u(x3) ~ [Py ydx+C
%) %[x3\u(x3) ~ [y ]+ C
Ifthe integral

8x+1
I—COS ol dx = Acos8x+k,
cot2x —tan2x

where k is an arbitrary constant, then A is equal to :

[Online April 25, 2013]
U L |
@ "7 ® 15 © 3 @ 7%
Ifthej.ﬂdx =x+aln[sinx —2cosx|+k, thenais
tanx —2
equal to : [2012]
@@ -1 (b) -2 (© 1 (d 2
(xz +sin? x\ 2
If f(x)= IL—Z J sec? x dxand f(0)=0, then /(1)
1+x
equals [Online May 19,2012]
@ tanl—% (b) tanl+1
b T
- 4 1-=
© @ 1-7
X —x
Theintegral of =————— w.r.t.xis
X =x"+x-1
[Online May 12, 2012]

(@) %10g(x2+1)+C (b) %log|x2—l|+C

(c) log(x2 +1)+C (d) 10g|x2 —1|+C

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

[Online May 7, 2012]
(a) Statement 1 is true, 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 [ TE)
SIn| X ——
4

The value of JEJ [2008]
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(@) x+log|cos ( x— Ej |+c Integration of the Forms: Jex(f(x) +
4 £'(x))dx, Jekx(df(x) + f'(x))dx,
Integration by Partial Fractions,
(b) x—log|sin [ X— E) |+c - TOPIC Integration of Some Special
4 : Irrational Algebraic Functions,

(© x+log|sin(x—£) | +c

(@

44.

cosx++/3sinx

a) logtan (£+£)+C

(a) log T

(b) logtan (£—£)+C
2 12

1 X T
(¢) —logtan (—+—)+C
2% 2 12

X T

1
(d) > log tan (E__) +C

12
J' dx

cosx —sinx

tan(£+3—nj +C
2 8

! log|cot x]

V2 2

1

NG

€L

V2

sin x

45, is equal to [2004]

1
(a) E log

(b)

©

log|tan

(
ol
(

(d

46. If I dx = Ax+ Blogsin(x — a),+C, then value

sin(x —a)

of (4, B) is [2004]

(@) (—cosa,sina) (b) (cosa,sina)

(¢) (-sina, cosa) (d) (sino,cosa)

47. f{x)and g(x) are two differentiable functions on [0, 2] such

that f"(x)-g"(x)=0, f'(1)=2g'(1) =4/2)=3g(2)=9
then f(x)-g(x) at x =3/2 is [2002]
@ 0 (b) 2

© 10 @ s

48.

dx
—_— 1 2007
_[ equals [ 1 49,

50.

51.

52.

Integration of Different

Expressions of e

The integral I 12 e*-x¥(2+1log, x) dx equals:

[Sep. 06, 2020 (II)]
@) e(de+l) (b) 4e*-1
(©) e(de-1) d) ee-1)

A value of a such that

a+l

dx B

9
! (x+a)(x+o+) —loge(g] is: [April 12,2019 (ID)]

1 1
@2 ®5 ©-5 @2

If J-xSe”‘de:g(x)e’xz +c, where ¢ is a constant of
integration, then g(—1) is equal to : [April 10,2019 (II)]

@ -1 (b) 1 @ -3

5
© )

If I St dx= L e f(x)+C, where C is a
48
constant of integration, then f'(x) is equal to:
[Jan. 10,2019 (ID)]
(b) —4x3—1
(d) 4x3+1

dx .
—————— isequalto:
A+vVx)Wx - x?

(where C is a constant of integration)

(@ —2x3 -1
(©) —2x3+1

The integral I

[Online April 10,2016]
1++/x 1-+/x
-2 C - C
@ KT ® x !
N-Jx 1+x
(c) 2 1JM/;+C @ 2 - X+C
] J‘ dx
The integral ) equals : [2015]
1
1 (x*+1)4
@ hipiee O T ke

1
(x*+1)4 1
(©) LXXI +c @ x*+1)% +c
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dx

The integral j 5 isequalto:

(x+D3(x-2)3

[Online April 10, 2015]
1 1
4(x+1j1 [x+1)1
a ——| —]" +C b) 4 +C
® 3\x-2 ®) x—2

1

© 4(X_TJZ+C

X+
Ifm is a non-zero number and
+2x

J' x5m—1 4m-1
3
(sz +x™+ 1)

then f(x) is:

1
(d _i(x_zj“ +C

3ux+1

dx=f(x)+c,

[Online April 19, 2014]

XSm X4m

@ L)

2m(x2m +x™ +1)

Zm(xsm + x4m)

2m m 2
Zm(x +X +1)

(XSm _x4m)

© @ .
(x2m+xm+1) 2m(x2m+xm+1)
The integral IL equals :
2-x2 +\/2—x2
[Online April 23,2013]
(@ log 1432 +x2 |+¢ (b) —log 148222 |+¢
© —xlog|1-v2-2? [+c(d) xlog|1-V2+x* |+c
—x+1 oy cot Ty :
If .[ dx = A(x)e +C, then A(x) is
x> +1
equal to: [Online April 22,2013]
@@ —x (b) x © Vi—x @ Ji+x
x6
Ifj = p(x) then, j dx 1s equal to:
x+x! x+x’

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

@ Injx[-p(x)+c
(© x—p)+c

2

[ (log—"_l)z dx is equal to [2005]

1+ (log x)
@ €T o ) 5—+cC

(logx)? +1 x“+1

X X
+C ) ——5—+

© 2 @ og? +1

60.

61.

62.

63.

64.

65.

66.

67.

Evaluation of Definite Integral
by Substitution, Properties of
Definite Integrals

1 1
11, = [ (1=x")%ax and 1, = [ (1-2°")"""dx such

that I, = al; then a equals to : [Sep. 06,2020 (I)]
5049 5050 5050 d 5051
@ S50 ® S0 © S5t @ Sos0
n/2
The value of .f dx is: [Sep. 05, 2020 (D]
/2 1+¢%
@ o ©F o=
4 2 2

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

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

@ 1
The integral
/3

I tan® x-sin’ 3x(2 sec? x-sin? 3x +3 tan x-sin 6x)dx
/6
is equal to:

1 3
®o  ©5 @3

[Sep. 04,2020 (ID)]

7 1 1 9
@ 15 ®) -5 © -1 @3
Let {x} and [x] denote the fractional part of x and the
greatest integer < x respectively of a real number x. If

I; {x} dx, J.On[x] dx and 10(n? — n), (neN, n>1) are

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

T
[ Im=| x|l dx is equal to' [Sep. 03,2020 (I)]

-7

2

@ 2 () o @ =

(© =2

2

Ifthe value of the integral I dx is — k , then

23/2
—x7)

kisequal to:
@ 2V3-n
© 3V2+m

[Sep. 03,2020 (IT)]
(b) 23+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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Let [#] denote the greatest integer less than or equal to 7.

2
Then the value of .[ [2x—[3x]| dx is
1

[NA Sep. 02,2020 (ID)]
If for all real triplets (a, b, ¢), fix) = a + bx + cx%; then

1
[ £(x)dx is equal to: [Jan.9,2020 (I)]
0

1 1 1
@) 2{3f(1)+2f[5]} b) E{f(1)+3f(§j}

1 1 1 1
© g{f(0)+f(5j} @ g{f(0)+f(l)+4f(5]}

xsin® x
3 8

- dx is equal to:
sin® x +cos” x

2n
The value of J-
0

[Jan. 9,2020 (I)]

(@) 2n (b) 22 (¢) (d) 4n
2
dx
if7= | N ,then:  [Jan.8, 2020 (ID)]
1NV2x” —9x“ +12x+4
1 2 1 1 2 1
—<I <— —<[ <=
@ 3 4 ® 3 8
1, 1 1, 1
—< [ <= <[ <=
© 15 9 @ % 2

Iff(a+ b+1—x)=f(x), for all x, where a and b are fixed

b
1
positive real numbers, then 7 J- x(f(x) + f(x + 1))dx

a

is equal to:

@ [ @

[Jan. 7,2020 (D)]

® [ @

© [reende @ [T G

2
The value of o for which 4o j e Mgy =5, is:
5
[Jan. 7, 2020 (ID)]

3 4
@ g2 ©) log,(3] © log, 5 @ 1og,(3)

If 6, and 6, be respectively the smallest and the largest
values of 0 in (0,2w) — {m} which satisfy the equation,

0,

5
2cot?0-——+4=0 , then I cos? 36 d0 is equal to:
sin© 5
1

[Jan. 7, 2020 (IT)]

n 1 T
© 7tz @ 35

b 21
(@) 3 ® — 376 9

3

75.

76.

77.

78.

79.

80.

81.

82.

Let f: R —> R be a continuously differentiable function

1
such that (2)=6 and f"(2) = TR

If L’ “ 48de= (x-2) g (x), then lim g(x) is equal to:
X

[April 12,2019 (D)]

(@ 18 (b) 24 © 12 (d) 36

= cotx
2— — = dx=m(n+n ; )
0 cotx + COSEC X ( ), then m.n is equal to :
[April 12,2019 (I)]
1 1
@ -5 O1 © 5 @ -1

2n
The value of _[ I:sin 2x(1+ cos 3x)] dx , where [t] denotes
0

the greatest integer function, is:

@ = (b) — (© 2r

The integral J:/f sec”® xcosecx dxis equal to:
[April 10, 2019 (I)]

(b) 343 _313

(d) 353 _313

[April 10,2019 (T)]
() 2n

(a) 35/6 _32/3
(C) 37/6 _35/6

sin> x

/2
The valueof | ——————d jg; [April 9, 2019 (D)]
0

sin X +cosx

n-2

n—2 n—1 n—1
@ —5— 0 © % @

4
1
-1 2, 4
The value of the integral chot (=27 +x7)dx g
0
[April 09, 2019 (II)]

n 1 b
———log, 2 ——log,2
(@) 275 Le (b) 2 Le

b n 1
——log,2 ———log,2
© 5~ log @ 5o,
Iff: R > Risadifferentiable function and f(2) = 6, then

i TS o ar

m) Gy [April 09, 2019 (IT)]
6

(@ 24/'(2)(b) 2/'(2) () 0 d 1277 (2)

X 2-
If f(x)= =720 and g(x) =log, x, (x > 0) then the
2+ xcosx

g

4
value of the integral J' g(f(x))dx is:
T

4
[April 8, 2019 (D]

(@) log3 (b) loge (c) log2 (d) log,1

EBD_83
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Let fix) = I g(t)dt , where g is anon-zero even function. If
0

f+5)=g), then [ f(¢)dt equals: [April 08,2019 (ID)]
0

x+5

5
@ [ g@ad ® [ g@ad

x+5 5
x+5

5
() 2 f g(t)at @ 5 j g(t)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 Tf(x)g(x)dx
0

is equal to: [Jan. 12,2019 ()]

(a) 4Jf(x)dx (b) If(x)dx
0 0

(C) ZJ-f(x)dx
0

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

1

(d) 73‘[f(x)dx
0

[Jan. 12,2019 (IT)]

1 1 11 1
a ——e— b ey —
@ 373 ) 5+
31 1 1
c) ———-— dy 5—e-
© 505 @ 37755
2 sin?x
The value of the integral .[ ﬁdx
_2|:i:|+7
T] 2

(where [x] denotes the greatest integer less than or equal
tox)is: [Jan. 11,2019 ()]
(© 4

@ o (d) 4-sin4
Thei 1 J~Tc/4 dx

e integra
& ™6 gin 2x(tan5 x+cotd x)

[Jan. 11,2019 (IT)]
Ltan_l L i E_tan_l L
@ 7 93 ® 7ol 2 93

T l E — tan71 [LJ
© Z0 @ 54 33
Let I= J‘b(x4 —2x2 )dx. IfI is minimum then the ordered
[Jan 10, 2019 (D]

(b) sin4

equals :

pair (a, b) is:

89.

90.

91.

92.

93.

94.

95s.

@ (0.42)
(c) (\/E, - \/5)

® (-2.0)
@ (-V2.42)

X 1
If [ f(t)dt=x"+] € f(t)dt, then f'(1/2) is:
’ ' [Jan. 10, 2019 (ID)]
24 18 4 6
@) 55 (b) > © 3 ) 55

2
" dx

The value of _
_op [X]+[sin x] + 4

where [t] denotes the

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

1 1
(@) I (Tm+5) (b) E (Tr—5)

3 3
© o (4m—3) (d) m (4m-3)

The value of [|cos x P d is: [Jan 9, 2019 (I)]
0
0 by o 2 o
@ ®5 ©3F @ 3

Let fbe a differentiable function from R to R such that |[f(x)
—f )| <2k —yP2, for all x, y, € R. If£(0) = 1 then

1
I 12 (x)dx is equal to: [Jan. 09,2019 (IT)]
0

1
@ 1 (b) 2 (© 5 (@ 0
™ tan @ 1
If | ———=d0=1——,(k >0) then the value of k
'([ 2k sec O V2 ( )
is: [Jan. 09,2019 (IT)]
1
(@) 4 (b) 5 (¢ 1 (d 2
T
% sin’x
The value of f dx is: [2018]
1 +2%
2
L A L.
@5 ®& ©5; @

Iff(x) = jo t(sinx —sinf) d¢ then
[Online April 16,2018]
@ f"(x)+f'(x)=cosx—2xsinx
(b) f"'(x) +f"(x)—f"(x) =cosx
(©) f"(x)—f"(x)=cosx—2xsinx
(d) /" (x) +/"(x) =sinx
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3n
96. The value of integral I A —dx is
7 1+sinx
[Online April 15,2018]
@ J(2+D () n(2-1)
© 2n(\2-1 @ n2

1 1 _.2 13
97. IfI, :Io e cos?xdx; I, :IO e cos?xdx and I :J.o e

dx; then [Online April 15, 2018]
(@ L,>1;>1, b) L>1>1,
© L>1>1 d) L>1,>1,

98.

The value of the integral Pﬁ sin® x| 1+log 2+ S e
- 2—sinx
is [Online April 15,2018]

3 3 3
@ —n (0 © i (d 1

16
3n
dx
1+ cosx

99.

4
The integral J' isequal to: [2017]
T

4
@ -1 (b) 2 ) 2 (d) 4
LetI, = Jtan“x dx,(n>1) . I4+16:atan5x+bx5 +C,

where C is constant of integration, then the ordered pair
(a,b)isequal to: [2017]

NESHET IS

2

d.
Ifj . 3
1 2 k45
(x* —2x+4)2

(b) 2

100.

101.

then kisequal to:

[Online April 9, 2017]

(@ 1 (© 3 d 4

8cos2x

T
102. The integral Ii

12

— dx equals:
(tanx + cotx)

[Online April 8,2017]
15

256

15

15 13
@ H O ©35 0 @

. 2x!2 ? .
The integral fidx isequal to:

103.
(XS +x3+ 1)3

[2016]

5 10
@ = +C (b =
2()(5 +x +1)

S 10

(©) (X5+X—3+1)2 +C (@)

104.

105.

106.

107.

108.

109.

110.

For x eR,x # 0, if y(x) is a differentiable function such

X

that XI y(tdt =
1

(where C is a constant)

X
(x+ 1)_[ ty(1)dt | then y(x) equals :
1

[Online April 10,2016]

1 1
1oC C
@ cer O F¢X © —er (@ et
The value of the integral

10 [x2]dx

{ [x2 ~28x +196}+[X2] s where [x]

denotes the greatest integer less than or equal to x, is :
[Online April 10, 2016]

1
@5 ®6 ©7 @3

1 1
If 2_[0 tan”! xdx = Io cot™! 1-x+ x? )dx , then

|
Jotan l(l—x+ xz)dx isequal to:

[Online April 9,2016]
b
(a) E+10g2 (b) log2
b
(C) 5—10g4 (d) ]0g4
The integral [2015]
4 2
log x
dx ; .
{ logx® +log(36—12x+x2) equal to:
@ 1 () 6 © 2 ) 4

Let f: R > R be a function such that
f(2 —x)=1f(2 + x) and f(4 — x) = f(4 + x), for all xeR and
2 50
Jf(x) dx = 5. Then the value of LO f(x) dx is:
0
[Online April 11, 2015]
(@ 125 (b) 80 (c) 100 (d) 200
Let f: (-1, 1) > R be a continuous function. If

sin x - \/g \/g
J‘ f(®)dt :7x, then f(?] is equal to :
0

[Online April 11, 2015]
) B

3
5 <c>£ @ V3

logtd 1) .
T+t . Thenf(x)+/ X isequal to:

[Online April 10, 2015]

1
@5

X
Forx>0,letf(x)= _[
1

1
@ (logx)’ (®) logx

1 1
© (logx)? @ 7 logx’
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x (@ =1 (b) £2 (c) £3 d) +4
111. Theintegral | \/1 +4sin’ % —4 sin% dx equals: [2014] 118 Statement-1: The value of the integral
0 T[J£3 dx
T . isequalton/6
@ 4J3-4 (o) 4\/5—4—§ g l+tanx B
b b
© n—4 (d) 443 Statement-2 : If(x)dx = .[f(a +b—x)dx. [2013]
t . ‘ .
112. Let function F be defined as F(x) = .[e_d‘ x> 0 then the (a) Statement-1 is true; Statement-2 is true; Statement-2
t is a correct explanation for Statement-1.
! (b) Statement-1 is true; Statement-2 is true; Statement-2
Xt . .
. e . isnot a correct explanation for Statement-1.
value of the integral j—t - 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.
o
<x<=
() e [F 1+a)] 119. For 0<x < % the value of
e? [F(x+a)—F(a)] sin x cos? x
J' sin_l(x/;)dt + J. cos™! (\/;) dt equals:
(c) € [F(X+a)—F(1+a)] 0 0
_ [Online April 25,2013]
d) e ®|F(x+a)-F(1+
()e[(xa)(a)] - T
@ 7 (b) 0 (© 1 @ -5
113. If for a continuous function f(x), J )+x)dx 2 s
o 120. The value of I dx is:
) £ Ty -n/2
t=, for all t >— 7, then 3) 1 equal to: [Online April 23,2013]
Online April 12,2014
S O R R C I
b © LA 4
@z  ®5 ©F @ s
114. If[ ] denotes the greatest integer function, then the integral ~ 121. The integral j Vtan? x dx is equalto:
b Tn/4
I[cos x]dx is equal to: [Online April 12,2014] [Online April 22,2013]
‘ @ log 242 (b) log2
T T
(@) 5 (b o (0) -1 (d) ) (c) 2log2 (d) log\/i
115. Iff 1 I n hen P, . — 90P. i 1 122. If x*]ﬁ dt then dzy isequal to:
. orn=1, P, =|(logx) dx,then — is equal to: . = > e :
n '1(( g ) 10 8 0 /1+t2 >
[Online April 11,2014] [Online April 9,2013]
@ -9 (b) 10e (© —-9e (d 10 @) v ) W
1 1+ 2 X 5
116. Theintegral f n—x)dx ,equals: © > @y
o 1+4x A1+ y
[Online April 9,2014] X
. . x 123. Ifg(x)= J.cos 4tdt ,then g (x+ m)equals [2012]
(a) Zan (b) §1n2 (©) —1112 (d) 511’12 0
117. The intercepts on x-axis made by tangents to the curve, (@ % (b) g(x)+g(m
g(m

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

equal to: [2013]

© gx)-gm d) g().g(m
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124. If [x]isthe greatest integer <x, then the value of the integral

09 5_
[ [[ﬁ } +log [—xn dvis  [Online May 26,2012]
2+ x

-0.9
(@) 0486 (b) 0243 (c) 1.8 @ o
0.9
The value of the integral .[ [x—2[x]]dx,
0
where [.] denotes the greatest integer function is
[Online May 19, 2012]
(b) 1.8 () —-09 @ o

125.

@a) 09
tan x

126.

1f L 6(x) = S, x (0, 1/2), then
dx

/2

) 2 pan(ex®) g equal to
1/4 %

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

© mG(1/2)-G(1/4)]

[Online May 12, 2012]

®) 2AG(n/4)-G(n/16)]
@ G(/v2)-G(/2)

135.

2

127. If )jctf(t)dt:sinx—xcosx—x?, for all x eR—{0},
e

then the value of f (%) is [Online May 7,2012]
(@ 12 (b) 1 (© 0 @ -12
128. Let [.] denote the greatest integer function then the value

15
of_[x[xz]dx is:.
0

[2011 RS]
3 3 5 136.
0 b) — — d —
@ ®3 ©; @3
1
8log(1+
129. The value ofJsz)dx is [2011]
o 1+x
m T
(@) §10g2 (b) ElogZ (c) log2 (d) & log2
130. Let p(x) be a function defined on R such that 137,

p'(x)=p'(1-x),forallx ¢ [0, 1],p (0)=1andp (1)=41.

1
Then I p(x)dx equals

[2010]
0
(@) 21 (b) 41 (c) 4 d Ja41
131. j[cotx]dx, where [ . | denotes the greatest integer

0

function, is equal to : [2009]
@ 1 () -1 © -= @ % 138.
COS X .
132. Let [ = | —=dx and J = | —=dx. Then which one of
CONER

the following is true? [2008]

133.

134.

2 2
(@ I>§andJ>2 (b) I<§andJ<2

2 2
©) I<§andJ>2 (d) I>§andJ<2

The solution for x of the equation

f =T s [2007]
ot 12 12
W (b) 22
() 2 (d) None of these
Let Fx) =f(x) + f [1j ,where f(x)= Jlo—gdt Then
F(e) equals [2007]
(@ 1 (b) 2 () 12 @ o
The value of J. f'(x)dx,a>1where [x] denotes the
1

greatest integer not exceeding x is [2006]
@ ad@-{/D+f( Q)+ f(a])}
®) [alf (@)= D)+ f(2)+ e, f(la])}
© [alf[aD)—{/D+f(2)+ s f(a)}
@ o [a)-{/D+ () + . f(a)}

3

[ [+ 7 + cos? (x+3m)]dx is equal to [2006]

3

= LA i d Zo1
@35 05t O @
[ xf (sin x)dx is equal to [2006]
0
@ n[ f(cos x)dx ) 7 [ £ (sin x)dx
0 0
m/2

/2
(© % J‘ £(sin x)dx (d) ITJ. f(cosx)dx
0

Jx .
The value of int L: | —————d 2006
e value of integral, J.mJM/,xls [2006]
1 3
— b) = 2 d) 1
(@) 5 (b) 5 (©) (d)
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140.

141.

142.

143.

144.

145.

146.
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T 2
The value of | €S X ix,a>0,is [2005]
_n1+ax
T
@ ar (b)) — © = @ 2n
2 a
1 5 1 3 2 )
If 1 = [27d, 1, = [27dx ] gy = [2%dx and
0 0 1
2
x}
Iy = [27 dx then [2005]

1
(a) ]2 > [1 (b) 11 > 12 (C) 13 = [4 (d) ]3 > 14
Letf: R — R be adifferentiable function havingf(2) =6,

) 43
@=[-L] Then lim [ i equals  [2008]
A 48 )" X2 ¢ x=2
@ 2%  (b) 36 © 12 @ 18
ex f(a)
If f(x)=——, = [ xgix(I-x)dx
I+e 1Ca)
f(a)
and I = [ glx(1-x)dx,
f(=a)
I .
then the value of —= is [2004]
1
(@ 1 (b -3 (0) -1 (d 2
T /2
If [¥f(sinx)dx =4 | f(sinx)dx,thendis  [2004]
0 0
T
(@ 2n b = (© 1 @ o
T2 (sin x + cos x)2
The valueof /= | ———dx is 2004
'([ V1+sin2x [ ]
@ 3 (b 1 (0 2 @ o
3
The value of J [1-x2 dx 18 [2004]
-2
1 1 LA
(@) 3 (b) 3 © 3 (d) 3
1
The value of the integral / = [ x(1-x)"dx is [2003]
0
1 1 1
® ®
1 q 1 3 1
© n+2 @ n+l n+2°

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) = x? . Then the value of the integral

1
[f(x)g(x)dx, is [2003]
0
2 2
@ e+l (b) e—%—%
2 2 3
© e+r—-- (@ e-—-3

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

a+b
2

“;b?ﬂb—x)dx

b
@) [ fla+b+x)dx ()

b
SLE

_4b
© (d) bTaj F(x)dx .

x2 2
| sec” tdt

The value of lim *— s
x—>0 XxSinx

@0 (b) 3 (c) 2
If f(y)=¢”, g(») =y; y>0and

[2003]
@1

t
F(t) = [ f(t-y)g(»)dy. then
0

(@ F@)=te"

[2003]

(®) F(r) =1—te ' (1+1)

(© Fy=e' =(1+1) (&) F@)=te".

. .
I de is [2002]
_p l+cos®x
2
@~ © ©zo @ =
4 2
2
[ 1ax 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]
n—»0

0

(a) 1 (b) 1 (©) = (d) zero
2
10
IO | sinx | de is 2002
@20 (8 © 10 ) 18
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M-386 | Mathematics|
e | Reduction Formulae for Definite [} Noa )3
i Integration, Gamma & Beta 159. (n+ (n *2)..3n is equal to: [2016]
TOPIC Function, Walli's Formula,
{ Summation of Series by 9
............. Integraion ~ ~ 1® @ = (b) 3log3-2
155. Let a function f: [0, 5] — R be continuous, (1) =3 and
. 18
F be defined as: — 4 —
© A (d)
F)= [ Pg(t)dr, whereg(t)= [ f)du dx
] 160. f(x) =[— 6 _ is a polynomial of degree
sin” x

156.

157.

158.

Get More Learning Materials Here :

1
Then for the function F, the pointx=11is:

[Jan. 9,2020 (ID)]
(a) apointoflocal minima.
(b) not a critical point.
(c) apointoflocal maxima.
(d) apoint ofinflection.
1/3 1/3 1/3
ﬁm(m L LR L. J qual o
n—»0 n n :
[April 10,2019 ()]
3 43 3 4 4/3
2 = -2
@ @~ ®) @
3 4n 4 4 34
— -2
© 3@ @ 3@
lim - -i—L i
n—wo\ n +12 n +22 n2+32 ..... 5n) '° equal
[Jan. 12,2019 (ID)]
b 1 T -1
@ (b) tan™(3) () > (d) tan™'(2)
a a a
If 1im 1" +2% +....... +n _ 1

- [(na + 2)+....(na + n)] 60

for some positive real number a, then a is equal to :
[Online April 9, 2017]

o (n + 1)¢

15 17
@7 ®8 ©5 @5

161.

162.

163.

164.

[Online May 26, 2012]
(b) Sintanx
(d) 3incotx

(a) Sincotx
(c) 3intanx

1 .1 2 L4 1 2}
Lim | —sec” —+—sec” —..........+—sec” 1
n~>oo|:n2 n2 n2 }’l2 n
equals [2005]
1 1
a) —secl — cosec 1
(€)] 5 (b) 3
1
(c) tan1 @ Etanl
Lim - 1 no
HwZ;e is [2004]
@ etl (b) e-1 () 1-e d) e
4 4 4 3,23 3
lim 1+2 +35 +.n lim 1+2 +35 +..n [2003]
n—o0 n n—» n
l b L Z d !
@5  ®3 ©Zo @
fim 12 422 437 4 ..+n? S 2002]
n—>0 nP+!
1 1
@ o7 ® =,
1 1
C p p-1 @ p+2

EBD_83
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Integrals | M-387

Hints & Solutions

1. (Bonus) 2
4 @ [—

1.
—sin(x-1)* (xsinx+ cos x)
im—=

1 (x=1)sin(x—1)

d .
Letx—1=hwhen x—1 then 4 —s 0 '.'E(xs1nx+cosx):xcosx

4
. sinh h
lim 3 22 = 1x1x0=0 [ xeoss ( x ]dx
=0 h sin/ (xsinx+cosx)? \cosx
(No any option is correct) . !
2. @ I(ezx +2e" —e ™ —1)-e ¢ Dy — -1
cOSX | xsinx +cosx
_ 2x x 1y, (et +e ™) x __—xy (ef+e™™) .
I—J.(e +e' —1)-e dx+j(e e M)e dx Ixs1nx+cosx | .,
- X
X, -x - cos’ x Xsin x +cos x
=Iex(ex +l-e )@ T Dyt te)
X -1
P v x = - +Isec xdx
= J'(ex —e T D g el re ) cosx| xsinx+cosx
Let o 4o 4yx=¢ = (" +e " +1)dx =dt X anx+C

XSin x+ cos x
X X X X
:Je’dt+e(‘ ) 2 pel )

5.
:e(ex+e_)(+x) +e(e’+e_x)+c
(@ + 1) (e c Put x = tan? 0 = 2xdx = 2 tan Osec> 040
=(e" +1).e +
2 2
So, g(x)=1+e*and g (0)=2 1:I2tan 6-sec edezfzsin2ede
3. (d) LetsinO=¢= cos0d0=dt sec” 0
J‘ cos 0 40 = dt :9—¥+C
5+7sin0—2cos’ 0 5+76—2+24
. = () =0t x 200
1 R 2 1+tan- 0
:EJ‘ ) ) :gll’l ; g’ +C 0 \/_
+
(t-rzj —[ij f(x)= O—L = tan 1\/;——+C
4 4 +tan’ 0
1. |2e+1 1. [2sin0+1 4 NG 1
=—In|=—|+C=-In|"—""" N 3)-f()=ta 3)————tan ')+ =
Slnt 3 Sn sin0+3 e ow f@) =/ ! (\/_) 1+3 an”(h 2
2sin0+1 1 T 1 3
BO)=———— and 4=~ T
O = cmo+3 ™ 5 1272 4

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

A (sin0+3) 6. @ 1=ISiH1(J;/+ix]dx:jtanlJ;-ldx

I I
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1 cosx dx
=xtan"'Vx - dx+C d) Let/=|—————(—7
- J‘1+x \/_x * @ ‘[sm x(l+sm x)z/3
- t2udr =f(x) (1 +sinx)"*+c )
=xtan'Vx — _[ Ifsinx=t¢
1+42 -
then, cos x dx = dlt
_ 42 _
(Put x=¢t" = dx=2tdt) . dt ) dr
_J 2 _.[ 2
=xtan~ (1+t ) t7[1+1éj3

=xtan™! \/;—t+tan’] t+C
=xtan™ \/;—x/;+tan" x/;+C
=(x+Dtan"'Vx—VJx+C

= A(x)=x+1= B(x)=—/x

dx
(@ I:.[(x+4)8/7(x_3)6/7

-6
x-3\7 1
=J[ 4] 5 dx
x+ (x+4)
x=3 7
=t
Let x+4 ’

Differentiate on both sides, we get

dx =7¢%4t

(x+4)°

1

3j7 +C
x+4

Hence, /= .[t %Odt=t+C= (

do

© 1 :I 2
cos” O(tan 26 +sec20)

do

__[ sec’ 0
1+tan?0  2tan®
1-tan’® 1—tan’0

Jsec 6(1 tan? 6) 40
(1+tan9)

J-sec 9(1 tan 0) 40
1+tan®
LettanO=¢ = sec’0 d0 = dt, then

fx)=- % cosec’xand L =3

Put1+L= SN ﬂ—_—rzdr
6 7
t t
lfr2dr 1
-— =——r+c
212 2
! 1
.6 3 1
=—ls"n—)6‘+1 te=- 12 (1+sin®x)3 +¢
20 sin®x 2sin” x

[from egn. (i)]

-

(¢) Given integral, /=

J~(2x —l)dx_j(2x X )dx

+Xx x+x1

Put x>+ x'=u= 2x—x?)dx=d
du
= I= I7 =log|u|+c=log|x*+x"'|+c

341

X
— log +c

X

(b) Given integral
J-tanx+tana B J‘ sin(x + o) e
tan x —tan o sin(x — o)

Letx—a=t=dx=dt
B J~ sin(f + 20)

—dt

0 = I[cos 200 +sin 2a. cot t]dt
sin

=cos2o.t+sin2a. log|sint|+c¢

=(x—a).cos2a+sin2a.log|sin(x—a) |+ ¢

EBD_83

I= I(i_:jdt = I(—l+%)dt

=—t+2log(1+H+C
=—tan6+2log (1 +tanB)+C

Hence, by comparison A=—1 andf (x)=1 +tan6

Get More Learning Materials Here :

dx

d.
v

12. (a) Let/= J et 10)

Let (x— 1)2=9tan29
x—1

=tan0 = T

(x=1)?%+9)?
()
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After differentiating equation ...(1), we get
2 (x—1)dx= 18 tan 0 sec’0 dO

18tan Osec 040
I=J 4
2x3tanOx81sec” O

7= %ICOSZ 040 = %x%f(H— 0s20)d0

1 sin20
J=—160+ +c

54 2

) x-1

1 _l(x—lj 3

—| ta —X——=|+cC
I= 54 3 2 Y1)

1+(—j
L 3

1o (25220,

54| 3 x“=2x+10

0 xflJ f(x) }
it wi tan~ | — |+ ————"— |+¢
Compare it with A { ( b 222110 ,
1
we get: A= 52 and f(x)=3 (x—1)
13. () Since, function f(x) have local extreem points at
x=-1,0, 1. Then
fx)=K(x+1)x(x—-1)
=K (x*-X)
4 2
X x

=f(x)= K {T - ?] +C (using integration)
=1f(0)=C

x4 x2
- f(x)=f(0)= K[T_Tj =0

2(.2
120 =x=0,02,2
2|2

58 =10,—2,42}
2 4
4. @ ;- jsec3 x.cosec3dx

2
sec” xdx
I= .[ 2

tan3 x
Puttanx=z
= sec’x dx=dz

-1
- -1

3 -
Z_4C = I=-3tnx)} +C

5)

:>1:Iz_§-dz:

15.

16.

17.

(@) Given,
Iesecx (secxtanx f(x)+ (secx +tanx +sec’ x))dx
= esecxf(x)Jr C (1)

[0 (2(x) £ (5)) + £ /() e =) £ () €
Our comparing above equation by equation (i),
f(x)= I((secxtanx) +sec? x)dx

S f(x)=secx+tanx+ C

© J'S:;(()ZCJJ dx _ j

J- sin3x+sin2x

x . S5x
2cos—.sin—
2 dx

X . X
2cos—.sin—

2 2

dx

sinx
= I(3—4sin2 x+2cosx)dx
[-.sin 2x =2 sin x cos x and sin 3x = 3 sin x — 4 sin’x]
= I(3 —2(1-cos2x)+2cos x)dx
= j(l+2cosx+2cos2x)dx

=x+2sinx+sin2x+c

@ Let J‘ dx - J‘ dx ~

x> a +x6)g x! a +x*6)g

dx 1),
Put l+x*=Ff=-6"dx=3dt= _7:(_Ejf dt
X

N\2de 1
Now, /= J(_Ejt_z = —31+C

1
_1a+x®?

2
X

1
= —%(1+x*6)3 +C = +C

1

- —L3x(1+x")g +C
2x

1
Hence, f(x)= _g
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18. (c¢) Lettheintegral, /= Icos(ln X) dx

_[ —sin(Inx) dx
X

= [= cos(lnx).x—

=xcos(lnx)+ Isin(ln X)dx

1
=x cos (Inx) + sin(In x).x— Im.x dx

=xcos(Inx)+sin(lnx).x—1

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

- I= %[cos (In x) +sin (In x)]+C

19. O I=

X X
dt
- 1 t—4+1
Then, I= 2 ___2 +
t 2—4+1
-1 1 1
= —X——r0 s+C
2 (—3)( 3 1)
2+— s
X X
1 xIZ
==

6(2x +3x2 +1)

20. (a) A(x)(\/l —x’ )m +o=[* 1;4"2 dx

i

=r\Vx
dx

e
Let 5~ 1=u?

2 2udu
= X dx

dx

—=-udu

X

2 m
A (1= ) 0= Jeutyau = s c

Get More Learning Materials Here:

_[ 3x 7 +2x 4 3
_— = 1
Qx* 32+t & xﬁ(z"' 2t

=_—13(\/1—x2) +C
3x
Compare both sides,

1
= A(x)z—ﬁ and m=3

= AWY=75

21. (¢) Letl= f\/f

Put 2x-1 =¢
2x— 1= =dx=tdt
3
+
J~(t 3) _r %+C

1

_ 2 -
= Gx 1) +5(2x71)2 +C

6
- 1/2x—1(xT+4) e
=f(x).2x—1 +C

x+4
Hence, f(x)= —

1

. . u
22. (a)Let,I=J(Sm 0 —sin0) cosede

sin™"' @
Letsin0=u
= ¢o0s 0d0=du
1

-y
1 J- un+1 du

1 \n
(1) N
:J u du:_[u’”(l—u’")"du
un

Let 1—u'"=v
= —(1-nu"du=dv

dv
= u"du=
n—1

1
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25.

n+l

SRR L
n-—1 sin" " 0

(c, d) Consider the given integral

=[x \/ZSin(xz—l)—Zsin(xz—l)cos(xz—l) "

2 sin(x2 -1)+2 sin(xz— 1) cos(x? — 1) 26.
(.. sin 2 6 =2sin 6 cos 0)
J~x l—cos(x2 —l)d
= 1= 1+cos(x2 -1)

dx

>

= 1:_[)‘

x -1
tan
2

2

2
=t :>—xdx:dt

X
1
Now let >

I=[|tan(t)| dt =In|sect |+ C

-1 5 X% -
sec sec
2

8 6
X x20
(x"+14+2x")

or [=In

+c:lln
2

@ /=]

J 538 +7x°
MG T 2)2
J 550 +7x78
- 2+ x T x )2

Let 2+x7+x7=¢

27.
= (Txt—SxO)dx = dr
= flx)= f 3 =[-Par=r"+c
= f= e S0)=0 = c=0
D=t
=5

(@ Letl

:I sin” x cos® x dx
(si115x+ cos xsin”x-+sin xcos” x +COSSX)2

sin? x cos® x

:.[ ) 2 w3 T2 dx
[(sin” x +cos” x)(sin” X +cos™ X)]

_,[ sin? x cos” x Itan X -sec? X d
(sm X + cos’ x) (1+tan x)
Now, put (1 + tan®x) =t

= 3tan’x sec’x dx=dt

-1
I:lj’ﬂ:_l_i_c :—3 +C
3(1+tan” x)
t
@ Let/= [ —""_ax
I+tanx+tanx
1+ tan® 1+ tan®

:1:Itanx+ +tan2xdx_j (1+tan )c)2

tanx+1+tan“x 1+tanx+tan”x

= x_J- sec” xdx .

1+tanx +tan”x
Puttanx=¢ = sec?x.dx=dt
SoI=x— it I
Patr—+l——
4
dt
=x- = AT
t+—| +| —
(2] (3)
1
! t+5
=>/[=x———tan | —= |+C
NN
2
2I—x—itanl[—2tanx+lj+C
3 3
. A=3and K=2

—4
(b) Suppose,
x+2

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

=y=>x—-4=y(x+2)

2y+4

-y

So, f(1)= 2(2y+4j+1
v

Now, £(x)=2 [2“4) +1=
1-x

3x+9
1-x
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- 3(x+3):3(X71+4):_3+ = 1+2cosx +cos> x
I*X l—x I*X = J' 1+2cosx +cos™ X dX
sinx
- [ dx=—121og, |1 —x|-3x +c
28. (@) ' 7-6x—x2=16—(x+3)? N _J-1+cosx
. ‘ sin X

amdi (7-6x—x3)=-2x-6
dx

2x+5 2x+6

%0 j\/7 6x—x2 '[\/7 6x—x>

S D S

J./l6—(x+3)2
= 7—6x—x2—sin*1(x13)+c

Therefore, A=-2, & B=—

29. () f[Sx 4
3x+4

j—x+2, x;t—i
3

. —4
Consider 3x =t
3x+4
= 3x—-4=3tx+4t
_ 4t+4 4
3-3t

=

10-2t
3-3t

= f(t)=

2x-10

= )=53

Jt(x)

2rx-1
e P P

30. (a) Let, I= J.\/1+200txc0sec x+2cot? x . dx

Ldx

sin? X +2c0s X +20s> X
= I:I

sin® x

Get More Learning Materials Here: &

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

= I= log|l—cosx|+C

= I =log 2sin2§ +C
= I =log sinzg +log2+C
= I =2log sin% +C

3. @ '[cos x\/m chos xv'tan x

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

B J- sec* xdx B J- sec? x(sec2 x dx)

2x/tanx B 2\/tanx
4 5
1+¢7)2¢ dt t
= J.L = f(1+t4) dt =t+—+k
2t 5

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

1 V1+t?
32. () Letl= j%dt

putu= Jog(t+1+t>)

1 t-m/lth2 1 d
du= . = \/ B t
t+V1+t2 \/l+t2 1+t

2
I= ‘[udu L
2

1
Since, I= E[g(t)]2 +c

EBD_83
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Integrals_
gt)=log (t+~1+1t%)

Putt=2
g(b)=log (2++/5)

1
33. (d) Let/ :J(“X—ljex%dx
x
]
= J‘eﬁ%‘dx + j(x—l] ex+Adx
x
x.eer% *JX[I*%j eH%dx +J.[x—lj ex+%dx
x x

1

- 1
x.ex+x —I(x— l) ex+%dx +I(X—l] €x+Adx
X X

1
x+—

=xe *+C

sin? xcos® x d
34. (@) Letl= J-(sin3 x+c0s> x)° *

. 2
_ sinx.cosx
1= J.(—S 3 j dx

sin” x + cos” x

Jf sin x. coS x \2dx
= LM(1+tan3x)J

(sin x.sec’ x\2
- J‘k(1+tan3x)J

Put 1 +tan’x =t

dx

dt

dt = 3tan® xsec® x dx or dx = S 3
3tan” x sec” x

sin? x.sec” x dt
s o= j 2 X 2 2
t 3tan” xsec” x

| 1-[sin2 x.sect x dt
= — X

3 i sin” x 2
xsec” x

Cos X

EIMX dt
3 £2

sin?xsec” x

dt

1 1t o
1= 3 t27 gjt dt

lt72+1 e _11+
I=31 50" =3¢

1
31+ tan® X)

orl= +c

Get More Learning Materials Here : i

(1-x2)
(a) Letl = J‘)CCOS_1 L1+izjdx

LI=2 Jx.tan_lxdx
1

Applying Integration by parts

I=2|tan”! xJ‘ xdx—j(%(tan_l xj dex)dx}

[.2 2
I=2 %tanflx—j ! 3 x%dx}+c
1+x

x°+1

%dx-rlj ! dx |+c¢
211 271+

[ 2
1=2 x—tan_lx—lj.l.dx-i—ltan_lx +c
2 2 2

[.2 2 1
I=2 x—tanflx—lelldx +c
2 2 2

2
1=2 x—tan_lx—lj
2 2

2

I1=2 x—tan_1
2

X 1 -1
X——+—tan "x |+cC
2 2

1= x> tan ' x+tan T x—x+e

1

or |1 :—x+(x2 +1)tan— x+c|

- 8 8
sin” x — cos
(b) Letl= I—x ; dx

1-2sin? xcos? x

B J (sin4 x)2 - (cos4 x)2 i
1-2sin? xcos® x

dx

.[ (sin4 x + cos” x)(sir14 x—cos” X)

1-2sin® xcos? x

[(sin2 x+cos? x)2 —2sin? xcos? x]

_ _[ [(sinz)c+cos2 x][sinzx—cos2 x]d
= X
1-2sin? xcos? x

—sin2x .
= —Icos2xdx = 2 +c = —Esm2x+c

© Let [ f(x)dx =y (x)

LetI= jxsf(x3)dx

putx’=¢
= 3x%dx=dt

1 2.3 3
I==[3-x"x"- -d.
3_[ x°-x7 - f(x7)-dx

= %ftf (dt = %H St~ f(t)dz]
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38.

39.

_ %[:w(z)— | w(t)dt}
= %[x3\|/(x3) - 3Jx2w(x3 )dx} +c

1

= §x3\u(x3)—jx2\|/(x3)dx+c

(a) Let I:I de
cot 2x —tan2x

cos2x sin2x

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

cos? 2x—sin? 2x _ 2cos4x

sin 2x cos 2x sin 4x

_I 2cos® 4x _J 2cos” 4x . sin 4x

dx
2cos4x 2 cos 4x
sin4x
= lj sin8x dx = —l cos8x +k= —L.cos 8x+k
2 2 8 16

Now, —%.cos 8x+k=Acos8x+k

= A:—i
16
sinx
Stanx _ COS X
@ -[tanx—de J‘SIINC_ dx
COS X
_I(Ssmx COS X ]dx
cosx sinx—2cosx
_J S5sinxdx

sinx —2cosx
I(4smx+s1nx+ 2cosx—2c0sx) p
= X

sinx—2cosx

:J-(sinx—ZCosx)+(4sinx+2c:osx) dx

sinx —2cosx

_J(sinx—Zcosx)+2(c0sx+251nx)d
- (sinx—2cosx) *
J-smx 2cosx x+2J-(cosx+251nxjdx

sinx —2cosx sinx —2cos x

cosx+2sinx
=|dx+2 dx =] +]
-[ J.smx 2cosx 172

where, 1, = [ds and 1, - o] S5+ 25iny

Let sin x —2cos x =t

sinx —2cosx
= (cosx +2sinx)dx=dt
dt
Iy = 2]7: 2Int+C =2 In (sin x-2cos x) + C

Hence, 7, + 7, :Idx+2ln(sinx—2cosx)+c

=x+2In|(sinx—2cosx)|+k =>a=2

Get More Learning Materials Here: &

40.

41.

42,

2)
x“ +sin” x
@ Letf(x)= Ik—Jseczxdx
.2
sin” x
x*sec? x + 3
ZJ‘ Cos™ X v
1+x2
x2 5602 X+ tan2 X
e,
1+x
(1+tan x)+tan2x
—f dx

1+x2

Ix +tan’ x(1+x )dx

1+x2

==

_J‘X +1-1

dx+Itan2xdx
l+x

2 dx+'f(sec2x—1) dx

N J.ldx_'|.l+x

=—tan'x+tanx+c¢

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

+ I secxdx — J. dx

Now, f(1)=—tan"'(1)+ tan 1 =tan 1 — %

2
(a) Let[:j%dx
X —x"+x-1
x(x-1) dy = X dx =lf 2x dx
xz(x—1)+(x—1) X412 (x> +1)

Letx’+1=¢t=2xdx=dt

ljdt 1lo t+
=—|—=— c
2°t 2 g

= llog(x2 + 1) +c

2

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 = I( 2 2

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

N iod fisin3x—2—n
ow, period o T 3

cos 3x . 3cos x) i

EBD_83
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. 3.
Period of Zsmx =2n

LCM.(2m,2n)  op
Hence period of f(x) = HCF of(1,3) = T
Thus, f{x) is a periodic function of period 2.
Hence, Statement - 1 is false.

8. © Leti= 2 sin xdx

i ( nj
sin| x——
4

Let x—%zt = dx=dt

Sin(t+4) J'(Sll’lt-i-COS[\ dt

:>[J_j dt =

sint sin ¢

= I :I(l+c0tt)dt=t+1og |sin 7]+ ¢,

. [ Tc]
sin| x——
4

i ( Tc]
s;mm | x——
4

3sinx

—x-Z4lo +¢
= 4 g 1

— x+log +c (wherec=c17%)

4. (©) I= j

COS X +

dx

= I :_[
2{lcosx+\/§sinx}
2 2

=2x

] :
|:SlIl*COSx + cosgsm X:|

Joose )
= = —.|cosec| x+—|dx
2 -[ 6
We know that

Jcosecxdxz log|(tanx/2)|+ C

5@ | =[
COSX —sinx \/E( COSX_LSIH'X)
Np 2

= L :L sec| x r x
_Jﬁm(ﬂgj 7! (o3

Get More Learning Materials Here:

dx 1 I dx

2 ( n]
sin| x+—
6

46.

47.

48.

49.

(TE x TE)
tan| —+—+—
4 2 8

{ Isecx dx =log

1
=—Ilog +C

N7

53]

—Llo tan[£+3—n] +C

BN R O

) J~ sin x Ism(x OL+O()
sin(x—oc) sin(x— o)

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

sin(x —a.)

= j {cosa +sin a cot(x —a) }dx

= (cosa)x+(sina)logsin(x —a)+ C
Comparing with 4x + B logsin(x—a) + ¢
.. A=cosa, B=sin a

) o S0)- 8" (0)=0
Integrating, [’ (x)— g’ (x)=c¢;
= f)yg (D=c= 4-2=c= c=2.
- g =2
Integrating, f(x)— g (x) =2x +¢,

= f(2)-g2)=4+c, = 9-3=4+¢;
= =2 . f(x)-gx)=2x+2
Atx=3/2, f(x)—gx)=3+2=5.

© 1= J.fexxx(Z +log, x)dx
2
1:]1 e x*[1+ 1+ log, x)]dx
—_[ [x* +x"(1+1log, x)]dx
e (S + £ (0)dx =€ f(x)+c

1= [exxx :|12

= ><4—e><1=4ez—e:e(4e—l)

o+l

J' dx
@ 5 (x+a)(x+a+1)

o+l 1 1
= [x+ o xto+ de [Using partial fraction]
a

_ k,g(ﬂj“
(x+a+1) o

9 .
= log 3 (Given)

+1

20042 20

[20c+1 2a+1j
=1lo _
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M-396  Mathematics|
—(2a+1)2—2 802+ 8a+2=902+9 I—_—l X3dy —_—lf dy
oarl) 2 = o2+ 8a+2=902+90 S+yyt 4 syt
tta-2= =1,-2 -
= @to-2=0=a=l, =Tlx4(1+y)”4:—(1+x*4)”4+c
50. (¢) Let, 1_j 2 % PN
_ Ix +1)
Put—x’=t=—-2xdx =dt - 4 J +C
2 1
t°.e'dt -1 t,.2 dx
= =—e (t"-2t+2) 54. ()
J- (_2) 2 I(X+l)3/4(x_2)5/4
.'.g(x)z;](x4+2x2+2):>g(—1)=;5 dx x+1
2 2 [ — ., put =t
. x+1 (x-2) x=2
51 (b) I= [x'e ™ dx x-2
Put 4x*=6 -3 dt
= —12x%dx= (x—2)2 T
ey d®
Xdy= - dxz_ it -1 3/4 _[t—lt
(x=2)
1= j—ee de_—[ee —f+C 73
21 1/4
| et 4[x+1} .
1=4—8e*‘”(—4x3—1)+c 3 —73+1 31x-2
Then, by comparison
fx)=—4x' -1 55 .[ sm= +2x4m 1 oMy gytm-l A
—I dx - M) K2 6m(1+x +x—2m)3
52. (¢) I= (1+\/;).\/; T
x—m—l+2x—2m—1 J
1 = X
Put 1+ =t= —— dx=dt -m —2m\3
\/; 2\/; (l+x + X )
Putz=1+x"+x2"
= &t
= 1= t,—2t—t2 d_:_mx—m—1_2mx—2m—1
X
. 1 -1
Again putt= — =>dt= Z_Zdz . ﬂz(x—m—l +2x72m71)dx
—-m
-1
- Sm—1 4m-1
2 dZ —dZ %dszJ‘l‘_3dt= 1 3 +C
= I=2J. \/2 : _[\/22_1 x™+xM +1) —m 2mt
z 2 1
2 (x4 e
== 2J2z-1+c=-2 ?—1+C L
= 2m m 2+C
1— \/— 2m(x”" + X7 +1)
=-2 ¢=-2 1 4m
+/x x
f(x):2 (27" 4 X"+ 1)
53 _[ :.[ 3/4 e
. 2 +1)3/4 X (1+x ) 56. (b) I:I X dx
- 122
Letx 4=y XT+V2-x
_ -1 3
= —4x3dx:dy:>dx:TX dy Put £ =+/2 — x2 dr_ 1 (=2x)
Tdr 52

Get More Learning Materials Here:
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= —tdt=xdx

_, 5051 5050
2 =1 2= o
1= f)d’:_I L dr=—tog|t+1] 5050 5051
£+t s 5050
\/—2 =>o=——
—log|V2—-x" +1|+c 5051
2
x°—x+1 -1 n/2
57. (b) Letl:I 2—.6COt * dx 61. (¢) = J 1_ dx
x“+1 1+ 5n¥
Putx = cot ¢ = —cosec? ¢ dt = dx 2
Now, 1 + cot? 7 = cosec? ¢ 0 . /2
1 = dx + -
I= J. M( cosec’t) dt T't[/21+esmx { 1+
(1+c0t 1)
= —J. ¢! (cosec? t—cot t) dt _n/2 1 1
- 1+esinx 1+e—sinx
= I ¢’ (cot t —cosec? 1) dt =e'cott+C
cot lx cot ™' x n/z Smx
=¢ (xX)+C=A®).e +C _j
Slﬂ’(
= A(x)=x I+e
6
X (1+x) 1 2-x, x<2
58. (a) dx = 62. —x=2]= >
| = fxmx) I @ fe=lx-20=1 3 T2
1 _
=[ Jd-] e =hnix|-pe e e = f(rey =1 O T2
x rHx S(x)=2, f(x)z2
2
o @ | (ogx—1y*  _ 1+(logx)” ~2logx - 2-(2-x), 2-x<2, x<2
59. 55 2
(1+(log x)*)? [1+(logx)2} _ 2-x)-2, 2-x22, x<2
2-(x-2), x-2<2, x22
1 2logx (x=2)-2, x-222, x22
=.[ 2y 3 |
(1+(logx)”) (1+(logx)”) —x 0<x<0
_'[ 2t€ _ X 0<x<2
1412 (1+t) 4—-x 2<x<4
x—4 x>4
! 3
= dt . _
-] LH (m)} wJ Te( = f(0Ndx
2 3 3
[Whlchlsoftheformj +f( )) :J'Oxdx+.[2(4—x)dx—J.0\x—2|dx:1
=f(x)-e* +c o 4 .4
¢ } 63. (© J. ’ l—d(tan x)-sin43x+ltan4x-—d(sm 3%) X
e X n/612  dx 2 dx
= s+e = T+e
1+¢ 1+ (log x)
_ n/3 4 . 4
60. © [2:'f;(l_xso)loldx:Iol(l—xso)(l—xso)wodx ——I d(tan™ x-sin” 3x)dx
1 1
L= 0=x""" - xx¥(1-x")"agx /3 1
2 J.o( ) IOI_(_}_)_/ _|:tan4xsin43x:|ﬂ _2_9_1___1
2 2 2 18
L. (1ol 1_Il(l_x50)101 X n/6
2= 1715050 s %0 5050 64. (21)
] n 1 n
I, =1 " 5050 J{x}dxznjx-dxz;
0 0
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65.

66.

67.

EBD_83

n n 2
n

= I[x]dx :!;(x— {xHdx = %—5

0

According to the questions,
n’—n

n
27 2

2
{nzz—nJ = g X 10(n2 —n)

,10(n* —n) arein GP

=n?=2ln=n=21.

© Izjfn|n—|x|\ dx  [|m—| x|l is even]
K
=2j0\n—\x\|dx

= ZJ.OT[(n—x)dx

R )
=2| nx 20— LTE ZJ—TC.

2
X

(1_x2)3/2

S —_— [ —

k
(€] I
Let x =sin0; dx=cos0O d0,

2

dy = fsm 60056
o cos 50

1

2
then

,([(1 N )3/2

-cos0dob

T[

T

P 6
=== J'tan 0d0 = j(sec 0-1)d0

6 0

_k 6 [1 _Ejzzﬁ—x
—(tanG 0), N .
=k=23-n
(1.50)

2 1 2
.[o Hx—l|—x|dx=J.0|1—x—x|dx+J.l ||x—1—x|dx

= J - 200+ jll/z(zx _ 1)dx+jl2 dx
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1

=[x-x"}

11
=———+(1-
2 4 (

68. (1)

2
[} 1251311

2 1 2

[ =) + [

2

11 11
1)—(———)+2—1:—+—+1:é
4 2 4 4 2

dx

:I12|3x—[3x]—x|dx

= P13 x| dx = [ (e~ Bx}yd
1 1

_ J-IZ v — J~12

HE
== -3
21 0

@9{
2

! 2
69. (d) I(a+bx+cx2)dx:ax+b%+_

0

(3x} dx

3
3x dx

/3
31
2 2 2

0

31

C
=a+—+-
3 2 3

0

(1 b ¢
Now, f(1)=a+b+c,f(0)=aand f(E]:[hLEJrZ

1
Now, g[f @

—l(a+b+c
6

:l(6a+3b+2c):a+é+—
6 2 3

+f(0)+4f(lD

2

+a+4(a+é+£)]
2 4

c

1
Hence, {f(x) :%{f(0)+f(1)+4f(%j}

xsi

2n
70. (c)

0 sin® x + cos® x

n8x d
3 X

ﬂ xsin®

0

sin® x + cos® x sin8x+cos X

. 8
X (275 x)smsx}dx

2a a a
{ j F(x)dx = j F(x)dx +jf(2a —x)dx}
0 0 0
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Integrals | M-399

T b
=[5 2asinx 21 =2 f(x)dx
0811’1 X+COS X
2 sin® x cos® x bl
=2n - Tt o |dx J-f(x+1)dx [+ Putx—>x+1]
0 SiIn” X+COS X SIn xX+COS Xx
/2 T 0 2
:2nj ldx:2n><5:n2 73. (a) 4a J.eaxdx+jefwcdx =5
-1 0
1 0
M) ()= o -
V2P —ox? +12x+4 dog—/ + =35
- Rl SR}
-1 (6x2—18x+12)
f( ) 3/2 —o 20
(2x —12x+4) 4 l1-e e -1 P
= o o -
—6(x—1)(x-2)
202x% —9x% +12x+4)*2 = 42— —¢2%)=5
f(l):land f(z):L Put ¢ =¢
3 NG = 42+4t-3=0 = (2t+3)2t—1)=0

It is increasing function

o 1
o _ j—
1 1 = e =5 = a=log2

—<I<—
3 N3 5
74. (@) 2cot’0-——+4=0
1 5 1 sin 6
§<I <§
2
\ 2002 0 '5 1420
2. © [-— j[f( Y+ f(x+1)]d (1) sin"0 sin
“(a+b) A ARA * = 2c0s’0—5sinb +4 sin’0 =0, sinf = 0
a = 2sin’0—5sinB+2=0
x—>a+tb—x = (2sin6-1)(sin6-2)=0
f : sine—l = G—ES—E
[=(a+b){(a-ﬁ-b—x)[f(a+b—x)+f(a+b+l—x)]dx . ) 6’6
51/6 5m/6
b o[ cos?30a0= | 11589 4
B I(a +b=x)[f(x+1D)+ f(x)]dx i) /6 a6 2
‘ . Sm/6
[ putx—>x+1linfla+tb+ :l[e+51n69} :1[5—“—£+1(0—O)}
1-x)=fx)] 2 6 |l 2.6 6 6
Add (i) and (i)
. _Ll4n_m
20=[Lf (4 1)+ £ () 26 3
a f(x)

75. (a) Given, J 4r’dt =(x-2)g(x)
6

b b
2= J’ flx+ l)dx+_[ F(x)dx
y 9 Differentiating both sides,

@S ()=g" ()(x—2)+gx)

46)°.1 _ o) = limg( =18

b b

= +b+1-x)dx+ dx
If(a *) If(x) Putting x =2,
a a 48
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cotx dx

/2
O ey

T cotx dx —njlz(l— 1 jdx
0 1+cosx 0 1+cosx
/2 1 2
[x]g/z_ .[ —— 1 I sec? X dx
= 0 2c052§ -2 2 0 2

b X /2 T T
= ——| tan— =——[1]=|=-1]| =
B ( ZJO 2 (1] [2 j mm+mn

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

2
77. (b) I= _([[sian(l+cosSx)]dx (1)

[ f@ =] fa-xx
0 0

27
= .([[—sin2x(l+cos3X)]dX 2

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

2n
LA ) .
78. (c) Let, I= isec3 xcosec3 xdx _ i%
6 gcos3x.sin3x
3 T
} Ldx = j‘ sec? xdx
= 3 .
gcos2 .tan3 x g can3
Lettanx=u
1
3lu 3
3 4 1
1= \.!(u_3du _ Tﬁ
Ng
41
=-3[3 6—— |=-3(36 -36)
36
1 1 7 5

=3(36 —36) = (36 —36)
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79.

80.

/2 .
TS sin® xdx

b) Let /= ! sinx +cos x (1)

Use the property Igf(x)dx =J: f(a—x)dx

I IZ cos® xdx
0 sin x +cos x ~(2)

Adding equation (1) and (2), we get

/2 1
- 2I= J [l—zsin(2x))dx

0

1 1 /2
= [=—| x+—cos2x
2 4 0

n—1
=1
= 4

1 1
0) J.xcot_1 (1 -3+t )dx = J.xtan_1 (%)
0

0 1+x" —x
h 2 (24
oo

1] 19
= —Iltanfl dt—= J ltan~' k dk
2 2
0 -1
Put x*= ¢t = 2xdx = dt in the first integral
and x*— 1 =k = 2xdx = dk in the second integral.

1 1
= ljltamf1 tdt —lvfltan71 kdk
2 0 2 0

1 -1
=—|ftan ¢
2

1
Lot
—|—dt
o 0lt?
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81.

82.

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

S(x)
f 2tdt
lim =2

=1
32 (1-2)  x2

x—2

2f(x)f'(x)—0
1

Puttingx=2,2f(2)f*(2) = 121 (2)

@ g(f(x)= 10%(

2+ xcosx

e 2—xcosx
_ lo dx :
Let/= _1{/4 g(2+xcosxj ()

b b
Use the property If(x)dx = If(a +b—x)dx
a

a

Then, equation (i) becomes,

el 2+xcosx
-] log( jdx (i)

2—xcosx
-n/4

Adding (i) and (ii)

e 2—xcosx 2+xcosx
9= Ilog[ )dx
4

iy 24 Xxc0sx 2—XxCOSX

/2

2= j log(h)dx —
—7/2

= [=0=logl

85.

@) f()= £ g(g)dt, )

-+ gisanon-zero even function.
s gx)=gx),

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

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

(i)
(i)

Let, 7= | (),
0

x+5

Puti=A—5=1= | S.=5)dh
5

w5 =gx)

=fx+5)=g(x)=gx ~(1v)

X+5

= j F(A=5)dr
5

2—XxCcosx 84.
,x>0

£(0)=0, g (x)iseven = f(x) is odd

x+5
L= j —f(5=0)d\
5

x+5 5

= 1= | gWd= [ 0t (from v
5 x+5

©) fx)=fla-x)
g(x)+gla—x)=4
Let, the integral,

I= [, f()g(x)dx

= [ fla-x)-gla—x)dx

[ ["rerd={ fla+b-2) dx]

= I= || f(@)[4-g()]dx

= = jO“4 F(x)dx— jo £(x)- g(x)dx
= I= [ 4f(x)dx—1

= 20= j(:'4 F(x)dx

= I= 2j0 £ (x)dx

@ I-= L{(f)z —(S)} log, xdx

X X
Let (—) =t
e
X
= xm(‘)=lnt
e

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

dt
Inx.dx= 5

1
When x=ethent=1and whenx=1 thent:;.

M-401
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M-402
sin? x Fora=0,b= /2
86. (@ Letf(x)=
B .
| 2 J=—Z
> 15
So, fi—x)= % [ =1 -] Fora= _\/2,b=0
R +7
{n} 2 ;82
5 .2 15
__sinf"x _ sin®x ()
= flx) _1_[£}_1 _l_[f} Fora= [2,b=-./2
n] 2 2 |n
. . ;21632
= f(x)is odd function 15
2 Fora=—./2,b=.2
Hence, Jf(x) dx =0
> _-16V2
15

87.

88.

Get More Learning Materials Here: &

5 dx
) 1= Ji

< sin 2x(tan5 x+cot® x)

tan’ x.sec:2 X

r
- -[54 sinx 5 \2
6 2 ((tan x) +1)

COs x

b
1 ;tan4x.sec2x
= E T . \2

3 dx.
6 (tan5 x) +1

Let tan*x=¢.

5tan*x . sec’ x dx = dt.

i
When x — 1 thent— 1

5
T 1
and x — g then t — (\/g)

1 J'l dt

ol

il (55)

b
@ ,:j(x“ —2x%)dx

a

dl
= o x*—2x?=0 (for minimum)

:>x=0,ﬂ:\/§

b
2
s 3a

Iis minimum when (a, b) = (—\/5,\/5)

X 1
89. (a) | /(O)dt=—x"+[Ff (0t
0 x

= fix)=2x—x2fx)
2x
1+x2

= flx)=

2(1-x%)
= fx)= (+x0)

2( ‘z) 3

=—X—

f’(1/2)=( 1)2 225

Then,

—_—

I+—

N

: dx
90 (o) I= _'[[[x]+[sinx]+4
2

-1 0

dx J dx

16

24
25

1

:j_2_1+4+

il -1
2

m) 1 1 (=
:(_1+5j+5(0+1)+Z(1_0)+§(__1)

:ﬁ_i:i(4n_3)
5 20 20

T
2
+J dx +J dx
-1-1+4 (0+0+4 -1+0+4

0

2
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91.

92.

93.
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g
o) 1:_[\ cosx|3 dx
0

/2
=2 J cos> x dx
0

/2
=2 j (3cos x+cos3x)dx
0

1[ . sin3x}"/2
=—|3sinx+———
2 3
1
_ —(3—1)=i
2 3 3

a) “f:R-R
and [flx) - fy)| <2 pe—y*?
NACIRPAC))

xX=y

SO (X) f W)

[+ cos 30 =4cos® 6 — 3cos 0]

xX=y

— lim
X—)y

= [f'()I=

. fix) is a constant function.
Given f(0)=1 = fix)=1
Hence, the integral

< lim 24/x—

Xy

jfz(x)dx:jldxz
0 0

3 tan©

= | ——db
@) Let,/ '('). N2ksecO

I s1n9
J_ Jooss 0

Let cos 6 = ¢
sin@ d0 =2t dt
Hence, integral becomes,

1 \g—2t dt

I=

Jﬁ!t

dt

==

tol e

9.

95.

96.

&»l:%

|
—_

:

=1- % (Given)
k=2
/2 . 2
(¢) Let, 1= _[ S :
e 1+2

()

b b
Using, J.f(x)dx =.[f(a +b—x)dx, we get :

2 sin” x
1= | dx (i)

Adding (i) and (ii), we get;
/2 x/2

2= I sinxdx = 21=2. J. sin? x dx
-7/2 0

T T
2l=2x—=1=—
= 4 4

@) f(x)= jo t(sinx—sin?) - dt

. x X .
=smxjo t-dt—jo tsint-dt

x2

= ——sinx +[tcost]) +sinx
2 0

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

2
f'x)= % cosx+2cosx

2
x° . .
f"(x)=xcosx— > sinx —2sinx

2
. X

f"(x)=cosx—2xsinx— — cos x—2 cosx
2

o f"(x) + f'(x) = cos x — 2x sin x

3n
X

a) Let /= [ 4 dx
@ -[5 1+sinx
alsolet K= x

1+sinx

Multiplying numerator and denominator by (1 —sin x), we
get;
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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
= B
Now, /= jn“ x sec’ xdx—jn4 X secx tan xdx
4 4
3n 3j

= [xtanx—f%tanxdx} ! —[xsecx—J?secxdx} ¢
X X

T

N

3n
= [xtanx—ln|secx|]£4
4

3n
—[xsecx—ln\secx+tanx\]l4 +c
4

=1I= 3—7ttan3—n—ln
4 4

3n

4

3 3
—|—sec——1In
4 4

- E‘[an£—1n
4 4

i T
—|—sec——1In
{4 4

3 3
sec T + tan —

ol
r
4
T T
sec = +tan —
4 4 H}

=262+
97. (d) Given:

L
I, = [ e cos® xdx;
L Jo

1 —)c2 2
I,= Ioe cos” x dx and

1 _.3
[3:I e dx
0
Forx e (0,1)
= x>x% or —x<—x2
and x2>x3 or—x2<—x3
_— _— —x_ X’
e’ <e’ ande'<e
2 3
=et<e ¥ <e "
3 2
Se >et>e”
=>L>L>1
98. (¢) Let
z 2 +sin
5. X
I=_[2 sin® x| 1+ log| =——= || dx....(1)
= 7 _si
> sin x

Get More Learning Materials Here: &

=1 =[2, sin* (-x) [1 +log [MD -dx

5 2 —sin (— x)

- [ j:’f(x). dxzj:f(a +bfx).dx}

T N
= J-i (sin* x) (1 + log (%)J Ldx

2

= [2 sin' x (1 —log (%n.dx ..... )

2

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

21=2 J‘En sin® x.dx
2

20=4 joi sin x . dx

3.1
n 2X=X—XT 3
[=2[2sin* x.dx = —22—==
0 2x2 8
[By Gamma function]
3n
0. © 1- | = )
. (© I=
» l+cosx !
4
3n
4
dx .
I= _[ | cosx ..(ii)
T
4
b b
Using jf(x)dx = jf(a +b—x) dx
a a
Adding (i) and (ii)
3n 3n
4 5 4
21= J—de, I= Icoseczxdx
7 sin” x T
4 4

= 3n/4 — cot?’—Tc—cotE =
I=- (cotxX)yjs =— 4 4 =2

100. (¢) I = Itannxdx,n>1
LetI=1,+1I,

:I(tan4 x + tan® x)dx =I tan* x sec? x dx
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Lettanx =t

= sec’ x dx=dt
5
1= It4dt =—4+C
5

1

=3 tan’ x +C = On comparing, we have

ltr()
57

o

dx

101. (3) Letl= L m

Let; x—-1=3tan0

dxzx/gsecz.de
[ \Bsec®0do
“Jo 5 2\ 32
[(x/gtane) +(\/§) )

6 6
——Jn/ sec” 0 =ljn/ cos0 do
sec’ 6 370
:l[sine]n/ézlxl:l
3 0 3726

:l:L:k+5=6k
6 k+
= k=1
T ki
4 4
2
102. (a) f _Losax f cos2x x sin 2x . sin’ (2x) dx
()
K2 K
12 \'sin 2x 12

sin4x . (1—cos4x) dx

=

n/12

T

N

l jf sin4x—lf sin8x
4 2

T
12 12

_l cos4x cosSx 115 1_5
4 712 4132] 128

103. d) J‘2"—+5xdx
(x +x° +1)

Dividing by x'° in numerator and denominator

Get More Learning Materials Here:

104.

105.

M-405
Let1+L+i:t
25
X X
= (;if%jdxzdt = (%+i6jdx=—dt
X X X X
This gives,
2 5
—+——d
2 5 " d 1
[ A= =5
1 1 t 2t
1+—2+—5
X X
1 10
= ;0= 5 . 72 +C
I 1 2(x° +x7 +1)
2 1+—+—5
2 x

pY

d) x_!' y(t)a’t:x][ zy(t)dt+,1f ty (¢) dt

Differentiate w.x tox.

[yt + ()= ()]
1

= [t + xp(r) = yO)]+ 20:(x) - (1)
1

[yt = [0yt + 5% y(x) -y (1)
1 1

Diff. again w.r. tox
¥ @)=y (@) =xy () =y (a) + 2xp (x) +x' (x)
(1-3x)y () =x' ()

V@) 1-3x
yx) ¥
ldy 1-3x 1
ydx_ x2 :lny—fxf3lnx
In(yx)=— L
x
yx3 :_e—llx
1
- _1
e X ce X
= ory=
y x3 y _x3
10 [xz}
dx ...(a)

@ 1= I[

x —28x+196] [

b b
Use If (a+b-x)dx= J-f(x)dx
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M-406  Mathematics|
5 = f&)=f(x+4)
1_10 [(x—14) J i Hence period is 4
- [x2}+[(x—l4)2} L (b) 50 14
Consider jf(x)dx =10 If(x)dx =10[5+5]=100
(@)+(b) 10 10
10[()6_14)2}_[)62} 109. (d) Letf: (-1, 1) > Rbea continuous function
| = sin x
2= 4[x2}+[(x—14)2} Let [ f(tadt :gx
0
10
_|d _ - d
2= £ X =276 = 1=3 Risin). - (sinx)= %
X
1 I L R 2
106. (b) 2J.0tan xdx-JO[z tan” (I—x+x )jdx — £(sinx). cosx = g
1 -1 It 1 -1 2
ZJOtan xdxz.[ogdxfj.otan (A-x+x%)dx putx=§
Iltanfl(l—x-t-xz)dx:E—Zjlltanq xdx ... (@) £ sin=|.cosZ = V3
0 20 37737 5
1
Let, 7,= fotan Ve f{ﬁ)l NG
2)2°" 5
= [(‘[an71 x)x}l —Il ! X dx
0 J0144? f(_ﬂ
\2) =+
_r I_x dx — E_l log 2
4 J01,,2 4 2% T
By equation (a) 10. () f[;jz,[ mdt
i n 1
ol Z Ziog2| = 1
2 [4 2 %% } log2 Let t=—
4 2 -1
107. (@) 1= logx dx di=-—ydz

5 logx2 +log(36 —12x +x2)

p log x2 1
=] — 7% -0
5 logx” +log(6 —x)

4 2
1= J log(6 —x) dx
2

; 1
log(6—x)? +log x> i

Y T[
Adding (i) and (i) 111, (b) Let/= j\/1+4sin2§—4sin§dx= j
0 0

2sin=—1|dx
2

4
4
ZI:IdX :[X]z =2 n/3 n
2 _| (1—2sinfjdx +| (2sinf—1jdx
=1 g 2 2

/3

108. (¢) Letf : R — R be a function such that (2 —x)=f(e + 1 x 7:
x) [ sin==—=>=—
Putx =2 + x we get 22 26

S =f(4+x)=1(4-x) :ng,

=
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x /3 x T
:[x+4cos—} +[—4cos——x}
2 0 2 n/3

:£+4£—4+ 0—TH—4£+E
3 2 2 3

:4J§—4—§

(@) F(x)*.[ dt x>0

Xet

Letlzj1 i

+a
Putt+a=z=t=z-a dt =dz
fort=1,z=1+a
fort=x,z=x+a

—-a

J~x+a e
1+a

z t

_qf[xta e _afxta ¢
=e aJ' —dz =¢ a.[ —dt

I+a z l+a t

[=¢® {le %thLxm e—dt}
_ ea|:_J»11+a e‘ C a ‘[er e_dt:l

= e ‘[-F(+a)+ F(x+a)]

g

114. @ Let 1= [ [cosx]dx .(1)

0
I[C

On adding (1) and (2), we get
T

[cos x]dx + I[—cos x]dx
0

T

1= I[cos(rt x)]dx

(=}

2] =

S =3

T
2] = I [cosx]+[—cos x]dx
0

21:jg ~1dx

2I:—x|g:—
%
=175
e

115. (¢) P, = [(logx)"dx
1

put log x = ¢ then x = ¢’ and

osx]dx _(2)

(o [x)+[-x]=-1 ifx £2)

dx = e dt

Also, when x = 1, then 1 =1log 1 = 0

and when x = e, then ¢ = log,
1
P = Iz”.e’ dt
0

P, = Itloetdt and Py = .[
0

(By the definition of F(x))

=e Y [F(x+a)-F(1+a)]
@ Let | (f()+0)dv=n® - 7

= J‘in f(x)dx+_[jnxdx = - ¢

(2 72)

= f(x)dx+L%—%J =7

- jﬁn FOdx = %(nz ~2)

differentiating with respect to ¢

daf _3d 2 p
dt U,n f(x)dx} =™

dt d
O~ = /M m) = =3

S0 =-3t

Get More Learning Materials Here :

Now, P, — 90P, —ff ' di -

0-90 P, = [rloe’} —10.[(;

P, — 90 P,

e=1

Belar
90 j Beldt

1
el dt —90j Belar
0

_e—m[rj ddt— j G )Iedt] 9ojt8efdt

P, — 90 P, =

1 1
e—lO[e—9JO tgetdt} —9oj0t3efdt

Py — 90 Py = e~ 100 +90[ ¢ & ~90[ 1* ¢/

By —-90FK =-9e
1/2
In(1+2x)
116. (¢) Letl = ———dx or
© j 1+4x?
Put 2x = tan®
2dx sec?

2= —sec?0 or dx =

f ln(l+2x) i
o 1+(2x)?

046

dé 2
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alsowhenx=0=0=0

1 T
= —=0=45%r—
and when x > 1

Il
S i3

N | =
oA

N | =
o= k|2

= L L]

N =

oS —pr|a

N | — N | — N | — N | = | —
St |3 O—h |3 O[3 O p[a O—i|(a

= =

—_—
=]

[\
D

In(1+ tan 6) 5 sec’ 040

In(1+ tan 0) o

1+tan’0 2

sec” 0d0

1+tan’ 0

(-- 1+ tan?0 = sec? 0)

In(1+ tan0)d® ..(i)

In

In

In

In

1+

1+tan(£—eﬂde
I 4

(Using the property of definite integral)

tanE—tane
4n 0
1+tanZ x tan 0

1—tan0 40
1+tan©

1+tan®

_1+jarf§+1—ja{f§}de

2 }ze
| 1+tan0

[In2—In(1+ tan 6)]d0

T
4

In2.d0— % j In(l + tan 0)d0

S 3
~
N~

0

-1 (from eq. (1))

1 b
(2o
I+1 5 4

1 =
2= —x—xIn2
2 4

21
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T T
—In2 [=—1In2
T

117.

118.

119.

(@) Since,y= I|t|dt, xX€R
0

therefore ﬂ = |x|
dx

Yy
X

= |x|=2 = x=%2

But from y = 2x,

£
Points y = _[ Mdt =%2
0

Equation of tangent is
y—2=2(x-2)ory+2=2(x+2)
= x-intercept=+1.

/3
dx
d Let, = | —F—
n'[é 1++/tan x

_ nf dx ©3 vtan x dx

n/61+\/tan[n_x) a1+ tanx
2
Also, given

= T[f vtan x dx
elt Ytan x
Byadding (i) and (ii), we get
n/3
21= [ ax
/6

Iln =n s
= I==—=-=|=—,
213 6 12

Statement-1 is false

b b
[ Seodx= [ fa+b-x)dx

It is fundamental property.

Statement -2 is true.

(@) Consider

sin® x cos® x

j sin”!(Jt) dr + j cos (V1) dt
0

0

Let I = f(x) after integrating and putting the limits.

f'x)= sin~!/sin® x (2sin x cos x)—0

.0

.. (i)

+cos 1 ycos? x (=2 cos x sin x)—0

L f0)=0 = f(x)=C

Now, we find f'(x) at x =

(constant)

b1
4
1/2 1/2
L I= J sin_lx/;dﬂ- I COS_I\/;dl
0

0
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Integrals. M-409

1/2 | | 1/2 T y d
= [ sin™ Ve +cosT Ny ar [Zar===c 122. (a) x= | !
. 274 2
0 ovV1l+¢
1 1 dy
o f)== - 1= =
4 Jl+ 2 X
o . v
. Required integration = 1 [ If I(x)= j £ dt, then%:f Ww(x)} .
X
v d(x)
s x .
120. @ 1= | " ) . y
—n/2 — - X)s {— O(x
n {dx \U(x)} SLo(x)} {dx &( )H
T .2
= 1= I st _)f( dx , by replacing x by (E———x) dy 2
w21t dx 1=y
/2 Ax - 2
2
=1= | ERLUSE N (i) 4y 1, Y 2

x —— 2y . =—=—=l+y =y
—n/2 1+2 dx2 2 ’1+y2 dx “+y2
Adding equations (i) and (ii), we get

X+m

/2 /2
2= J. sinzxabc:l _[ (1-cos2x) dx 123. (b, ¢) g(x+n): J. cosdt dt
2 0
—1/2 —n/2
/2 X T+X ™
. ¥
- I:l{x_,_stx} :Ic0s4tdt+ I cos4tdt =g(x)+Jcos4tdt
4 2 1 qnn2 0 x 0
. (it is clear from graph of cos 4t)
1 Kn sin nj ( T sin (—n)ﬂ
=—|| =+ -t T+X n
402 2 2 2 [ cosardt = [cosatdt =g (x)+ g (m) = g (x)— g (m)
I_1 L x 0
=7y E+5 4 (- From graph of cos 4t, g (1) =0)
Tn/3 0.9
121. (d) Letl= I Vtan? x dx 124. (@ J {[x2]+10g(§_xj}dx
Tn/4 -0.9 e
/3 . 0.9 0.9
T —
= [ tanxdv=—logcos af; 7, - I [x*]dx+ J. log(2 x]dx
Tn/4 o o 2+x
= —[log cos In —log cos 7—71 0.9
3 4 log[ 27X |ax
=0+ g 2+x
=log cos 7_75_10 cos7—n 09
=log n g 3
7 b P = = lo 2ox
cos =~ cos(Zn—Z) utx =—x = f(x) = g2+x
-1 .}
* cosE " cos[2n+E) d = lo 2tx _ lo 2-%) _
cos " and f () = log T = ~logt 2 = f(x)
So, it is an odd function, hence
cos =~ % Required integral = 0.
=log —i =log B a
cosg 5 125. (d) Since I[x] = 0 where 0<g<1
0
D) 0.9
:1og(ﬁjzlog\/§. .!..[x—Z[x]]dx=0
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126.

127.

128.

129.

Get More Learning Materials Here: &

d etanx ( TC)
a) Let —G(x)= S 0,—
® dx (x) X te 2

2 2 /2nx
Now, I = [ Zetm™™ gp = [ == e gy
X T
Y 4
Let w2 =t = 2mx dx = dt
Wh x—l t_n dx—l t_n
R R T

= o)t =6(3)-o(2)

,
16 16

X x2
t f(t)dt =sinx—xcosx——
d Let£ £(2) X = xcosx ==

By using Leibnitz rule, we get

X 2
4 [t f(t)dr _4 sin x — x cos X ——
dx|, dx 2

= xflx)—efle).0 =xsinx—x

Now, put x = g , we get

1 1
= f(zj —sinE = ——l=——
6 6 2 2

© lfx[szdeix[ledfo [sz dx+j/j;x[x2de

1 2 L5 2 2 s
=(x0d d. 2xdx — = 2
.([X X'|'.!.)C.X+\7|.E xXax 0+|:2:|1 +|:x:|

—2(2-1)+(225-2) =2+025

1 1 3
=4 —=—
2 4 4
@ ;_ J-Slog(l+x)
0 1+x2
Putx=tan0,
“ dx=sec’ 0d0
i log(l +tan 9) 2
1=8 | ec>0do
o l+tan®@

/4
=8 j log(1+tan6)do  ..(0)
0

130.

131.

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

/4 -
=8 I log{H—tan[——eﬂdG
0 4

n/4 /4

=3 log[l+1_tane]d9:8j 1og[ 2 }de
0 1+tan® 0 1+tan®
n/4

=8 j [log 2 — log(1 + tan 0)]d0®
0

nl4 nl4
=8log2 [ 140-8 [ log(1+tan0)d®
0 0
n/4
1=8-(log2)[x]§'* -8 [ log(l+ tan 6)d0
0

T
[=8- e log2-1 [From equation (i)]

= 2I=2mlog2
I=nlog2
@ p'=pd-x

= p(x)=-p(l-x)+c
atx=0
p0)=—p()+c = 42=¢
Now, p(x)=—p(l-x)+42
=>px)+pl-x)=42
1
Let ] = j p(x)dx ()

0
1

= I = p(l-x)dx ~(i)
Adding gqn. (i) and (ii),

1
20 = [(42)dx =1=21
0

© Letl= j:[cot x] dx ()

= J-(;r[cot (t—x)]dx = J.(;I [-cotx] dx ...(i1)

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

21= J.; ([cotx] + [—cotx])dx

:J.;(—l)dx
[ [x]+[—x]=-1, if x ¢z and [x]+ [-x] =0

=[] =-

, ifx e z]

===
2

EBD 83
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132.

133.

134.

M-411
(b) Weknowthat%<l,forxe(0, 1) f e(logl— IOgZ)-Z(_Ej
sin x 2+l z?
= NS <+vX on xe(0,1)
| :fe logz[ f] [ logl =0]
1 32 I (z+D\ =z
'f dx<j\/—dx—
0 Jx 3 0 _[e logz
1
Lsin x 2 2 z(z+1)
3.[ \/7 dx<§:>I<§ 1
o Vx :Ie ogt
Al cosx _ 1 . 0.1 Ltit+1)
S0 - or xe
x  Ax ’ b b
1 1 [Byproperty [ f(1)dt= | f(x)dx]
cos x
=>f N dx<J-x l/zdx=[2\/—J Now from eqn. (1)
0 0
elogt e logt
1 F
= [“Fac<2=<2 SR e e
0 etlogt +logt logt (logt)(t+1) 1)
@ [T R “=l) (1+0)
\EZ 2_1 2
elo t
= Fle)= j <&
[sec_lf}x -2 [I /dx msee x
22 wx? -1 Letlogt=x Lz a
t

-1 -1 _T
= sec” X —sec 275

qj._ T T
= sec 'x= —+=

1 T
2 2 4

_ Y
= seC x— — =
4
3 3n ( TC)
—y = — - _ _
eC =" =sec =SeC|
= sec x 2 =X 2 1
b
= x:—secZ:>x=71/2

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

xlogt
1+ t

Je=

S Fe)=f(e) +f(;j

1 1/el
= Fe)=[¢ Ogtdz+f cogt
I 1+t
1
Let /= j/el‘)g’d;
1 1
. Put—:z:——zdt:dz = d;=,d_§
t t z
whent=1= z=1andwhent=1/e
= z=e

FeE

1+— z
z

Get More Learning Materials Here: &

135.

136.

[when¢=1,x=0and whent=e,x=1loge=1]

. 1 x2 :
S Fe)= [ xdxe Flo=| =

0

= Fle)= =

(b) Leta=k+ hwherekisan integer such thatand 0< A2 <1
= [a]=

a 2 3
w e Gde= 1 (dx+ j 21 (x)dx +
1 1

k+h

j (k=1)f'(x)dx+ j K '(x)dx

=@ -f(}+ 2{f(3)—f(2)} +3{f 4 —f(3)}

Foe k= 1) () —f = D) + ki ke + ) —f(R)}
= (D) =f©2)~f(3) . —fR)+ K (k+ )
=lalf(@-{f D+ )+, +... f([a])}

T

2

© 7= I [(x+ n)3 +cos2(x+3n)]dx
3n
2

Put x+w=¢
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137.

138. (b

139.

Get More Learning Materials Here: &

[t +cos? tldt=2 cos? tdt

oS —a

N
'—,N\;l

N a

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

(14 cos2t)dt = g+0

S =3

@ /= Txf(sinx)dx = T(n —x) f(sinx)dx
0 0

=nf f(sinx)dr—1 =21 = n?f(sin x)dx
0
/2

== j f(sinx)dx =7 j f(sinx)dx

[ sin(m—x) =sinx]
= nnfz f(cos x)dx
0

b) 7= I NCEPT (D
1= Im+ ...

b b
[ [/ Gydx = [ fa+b-x)dx]

Adding equation (1) and (2)

6
2 =[de=[x§=3 = 13
g 2
o Ler- | S (1)
€ =
7T[1+ax
]Ecosz(—x)d
= | ———=dx
S 1+at
b b
Using [ f (x)dx = [ f(a+b-x)dx
a a
a COSZX
- [22
f R e)

-7

Adding equations (1) and (2) we get

21 = TCOSZX{1+ jdx— .[ cos? x dx

n l+a*

=2[cos” xdx [ fm—2)=/00)]

0

T

3
_[cos xdx= 4J.sm x dx [ f(a— j f(x)}

T T
2 2
2I=2Jsin2xdx=2 J(l—coszx)dx
0
ul T
2 2
:>I=2‘[ _[cos x dx
0 0

T
]+]:2(—)=Tt I=—
= 2 =173

1 1
2 3
140. ®) 1, =[2%dv, I, = [2" dx,

141.

142.

0 0

Loy L3
=[2%ax, 1y = [ 2 dx
0 0
3 2
- 2Y <2% 0<x<1
1 1
2 3
= sz dx>I2xdx = Il>l2
0 0

3
and 2% >2% x>1

= >
I(x) ,
£(x) 4t J- 4t dt
@ lim j ——d = lim
x—0 x—=2

Applying L Hospltal rule

3
tim OOy
= 4x6° x i =18

48
@ SO=15 = 0= et 1

te l+e ™ e +1

L f()+f(=x)=1V xeR

Sf(@)
Now [} = _[ xg{x(1—x)}dx

S(=a)

f(@)
= [ (-wgix-ndr
f(-a)
b b
[using If(x) dxa= jf(a+b —x)dx

EBD_83
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/(@) /(@

= [ gl(-vid- [ xg(x(1-x)dx
f(=a) f(=a)

= [2 —11 :>2[1 = 12

143. (b) Let/= { xf (sin x)dx ()

We know that

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

Adding (i) and (ii)

T

T 2
w2l = f(sinx)dx = n.zj £ (sin x)dx
2 0

[ sin(mt—x) =sin x]
B
s I=nf fsinx)dx= A=

0
Letlogx=t=e'=x

1
= ;dx =dt = dx=xdt= dr.

© I= f (sinx +cosx)2

J1+sin2x

144.

/2 .
i (sinx + cos x)2
(sinx +cos x)2
T

2
7= .[ (Sln X+ cos x)” J.(sm X +cosx)dx

(sinx +cos x)

[‘.'sinx+cosx>0 if0<x<g}

T

or 1=[—c0sx+sinx]0 =2

3 3
145. @ [[1-x7|dv=[[x*~1|dx

) -2
x* -1 if  x<-1

Now [x? —1|={1-x? if -l<x<I
X -1 if x>1

- Integral is j(x ~D)dx + j (1-x )dx+j(x ~1)dx
-2 -1

Get More Learning Materials Here: &

mM-413

1
146. @ 1 =[x(1-x)"dx=[(1-x)1-1+x)"dx
0 0

1 1
= I(l —x)x"dx = j(xn - x"+1)dx
0 0

1
_ xn+l_xn+2 1 1
n+tl n+2| Tatl nt2

147. @ Giventhat f'(x) = £(x) =L -
S
Integrating both side we get
log f(x)=x+c= f(x)=e""¢
FO)=1= f(x)=¢"
g =xt—fx)=x?—e*
1 1
ST f0)g(x)dx = [e* (x* — e¥)dx
0 0
1 1
= szexdx - jezxdx
0 0
x ! X I L
:[xze ]0 —2lxe” —e ]0 _E[ez ]0
_ 1 2 3
_e—{T—E:l—Z[e—e+l] 28_7_5

b b
148. () 1=[xf(x)dx = [(a+b-x)f(a+b-x)dx
We know that

b b
j F(x)dx = j f(a+b-x)dx

b b
= (a+b)[ fla+b-xydx—[ xf(a+b-x)dx

b b
= (a+b)[ f(x) dx— [ xf (x)dx

a

[ Given that fla + b—x) = f(x)]
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b
21 = (a+b)[ f(x)dx

sec? x%.2x

149. T
x—0 SN x + X COS X

(by L’ Hospital rule)

t
150. ©) F(1)=[ f(t-)g()dy
0

= jet_yydy = e’je_yydy
0 0

t t

_ fy_fy} :_t[ -y ny
e e e e e +e

[y 0 Y 0

t
=—¢ [teit +e ! —0—1} =—¢ {H—l_te}

e
=é¢ —(1+1)

J-n 2x (1+sin x)

T 14cos® x

151. (b) dx

:J-n 2xd.§ +2J-n xsin;c dr

“T1+cos” x “T14cos” x

nx sinx dx

0 1+cos”x’

We know that

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

= 2If(x)dx , if f(x)iseven
0

n (T —x) sin (m—x)

- —d

1= IO 1+ cos? (T —x) )

n(m—x) sin x
1=4 J.O —zdx

1+cos” x
n sin x dx X sin xdx
3124“.[ 2 _.[ 2
0 1+cos” x 1+cos” x
n o osin x
= 2 =4n| ———dx
0 1+cos*x

putcosx =t = —sinx dx=dt

Get More Learning Materials Here: &

152.

153.

154.

whenx=0,t=1andwhenx=m7,t=-1
-1 1
1 1
L 1=2n | —=dt=2=n dt
'!l+t2 ;|'11+t2

{55 e

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

2 1 2
. '([[xz}dx =£[x2}dx+ ‘!‘ [xz}dx+
T[] [ ]

V2 V3

= 2n[tan_lt}l = Zn[tan_ll—tan_l(—l)}

1 2 NE) 2
=f0dx+ I 1dx+I 2dx+_[ 3dx

0 1 2 NG
= [ + 203+ [3x5
=2 -1+23-22+6-33
=5-V3-\2
/4
®) I,+1,0= | tan"x(1+tan® x)dx
0

/4 nal n/4
tan X

= I tan” x sec” x dx =

0 n+1

lim
n—»0

nl[l+1

n n+2]

n —_—
n(1+i)
n
107 b

@ 7= [ |sinx|dx=10[|sinx|dx
0

- lim 2 = lim
n—son+l  n—oo©

= lim n.

n—w n+l

[ sin(10m — x) =sin x]

T
:IOIsinx dx

0

~osinx >0, for 0 < x <.

as sin (m—x) = sinx
/2

=20 [ sinx dv=20[-cosx]§ > =20

0
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X
155. @) F(x)= j 2 g(t)dt
1
Differentiate by using Leibnitz’s rule, we get

F'(x)=xg(x) = x* )jc £ (u)du

At x=1, l

F'(l)= l.lff(u)du =0

Now, difflerentiate eqn (i)

F'(x)=x2f(x)— ijf f(u)du
1

At x=1,

1
F'()=1.f(1)-2x1. j £ (u)du
1

=/(H)=2x0=/(1)
F"(1)=3
Then, for F'(1)=0,F"(1)=3>0
Hence, x =1 is a point of local minima.
1 L 1
(n+1)3+(1n+2)3 +...+(n+n)3

lim

156. (a) ;50 1
n(n)3
1
n
. (n+1)
= lim
ng)oog 1
r=1 3
nn
L2 1 d
=j(l+x)3dx [':L—n(and——)—
0 n n X
3 a 1 3 4 3
_|=1+x)3 | ==()3 -=
S| 3003 | =2@3 -2
0

2n
n dx
= lim =
157 @ LetL=Jim 355 {sz

[ LN x,l - dx}

n r

1 7?
= [tan x}
0

=tan™'2

Get More Learning Materials Here: &
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158.

159.

1
na-%—l

. +amn® +a,n?" +..
@ lim (a+1)
n—oo

noe mr)] %
(n-rl)a_1 {nza-t- }
lim lzn: (ija
~ n*>00nr=1 n ~ 1
- a—1 _%
(l+l) {a+1 1+1ﬂ
n 2 n
Lo L
:IOX X:L_ a+l _ 1
[a+l) 60 ,,1 60
2 2
b
= a+l _ 1

(a+lj 60

2
(a+1)(a+1)=120
2a%+3a—119=0

2%+ 17a—14a-119=0
(a=7)Qa+17)=0

= a=7, —E
2

1

@ y= lim (wj

n—ow 2n

n

Iny= lim lln[l-rlj[l+gj....(l+2—nj
n—omon n n n

Iny= lim l{ln(Hlen(szJﬁ...+1n(1+2ﬂ
n—on n n n

—1iml§1n(1+i) 2
2 - _jo In(1+ x)dx

n—owon —
Letl+x=t=dx=dt
whenx=0, t=1

x=2, t=3
3 3 33 27
lny:_[] Intdt=[tnt—t]j =ln[—2J:ln(—2j
e e
L 52
e
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M-416

dx

160. (a) Let f(x) = I

sin® x
6
fix)=|cosec” xdx
From reduction formula, we have

cosec” 2xcotx o -2
n—1 n-1

n
I = jcosec xdx = w2

) = _cosec4xcotx+4 fcoseczxcotx+21
+ o) 5 5 3 32
4 8
= —M—iCOSCCZX.COtX +—[—COt)C]
5 15 15

2 .\2
_ M_li(l+cot2 x)cotx

8
fg(fcot x) (- cosec’x =1+ cot? X)

-1 4
= ?[l+cot4 x+2cot? x}cotx—g[cotx+cot3 x}

8
——cotx
15
-1 5 3
= ?[cotx+cot x+2cot” x]
—4 4 3 8
—cotx——cot™ x——cotx
15 15 15
-15 cot’x 10 3
= ——cotx— ——cot™ x
15 5 5
—cot’x 2 3
= 5 ——cot” x—cotx
It is a polynomial of degree 5 in cot x.
1 1 2 4
—5602—24——25602—2
161. (d) lim|"” mn n is equal to
n—oo 3 29 1 2
+—sec” —+....+—sec” 1
2 2 n
n n

Get More Learning Materials Here: & m

162.

163.

164.

2 2
r . 1r r
2 _ lim —.—sec’ —

li r
m —
S€cC 3

n—ow n2 n2 n—on n n

= Given limit is equal to value of integral
1
I xsec? x2dx
0

1 1
1 1
or —Iszec x2dx = —Jsec2 tdt [put x? =t]
2 2
0 0
1 11
= —(tant)y = —tanl,
2( )o >

n r
. 1 —
(b) ,,Ll,r?o Z —e™ [Using definite integrals as limit of sum]
r=1 n

1

= Iexdx =e—1
0
ettt
(a) lim -
n—>0 nS

" 4 1 | 3
lim — ¥ [—j ~ lim —. lim —fﬁj
n—ow N r=l\n n—o N n—ow N \N

: 1 eh 1
:Ix4dx—lim “x[Pdx=|2] —0==
0 now N 5 b 5

. 1P 2P 4 4a?
(a) We have lim —— 0
n— o n?

1
nop 1 p+l
lim z r = xpdx:|:x :I :_1

+1
P 0

b}
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