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Integral Calculus - 2 .

e oy |

Miscellaneous Exercise Question Bank Level - 1
12 X +1 2 X -1 2
1. j + —2dx, equal to:
X -1 X +1
-2
(A) 4/n 2 (B) 2¢ 2 © 14 4 (D) 4/ 4
— nji— nl— n|—
3 3 3 3
n+1 4
2. Suppose for every integer n, J. f (x)dx =n?2. The value of J. f(x)dx is:
n -2
(A) 16 (B) 14 © 19 (D) None of these
X X 16 6
3. f(x) is a continuous function for all real values of x and satisfies j f(t)dt :I t2f(t)dt +?+?+a,
0 0

then the value of ‘a’ is equal to :

(A : ® © = (©)  Noneofth
-— — — one of these
24 168 7
1+COS2 t 1+COS2 t
4. For x e R and a continuous function f, let I, = J. X f(x(2-x)dx and I, = J. f(x(2-x))dx .
sin?t sin?t
Then 1, /1, is:
(A) 0 (B) 1 (©) 2 (D) 3
n2
5. j [\/;]dx is equal to (where [.] denotes greatest integer function) :
0
nn +1)(4n +1 nn -1)(4n +1 n(n -1)(4n -1
 ~hoebned) g n0 D@D o O ZDEN D G e of these
6 6 6
a+n/2 4 4 i
6. The value of (sin™ x +cos™ x)dx is:
a
2
n 3 >
(A) 3n/4 (B) a [EJ © 3n/8 (D) gna
0 3 2.2
7. If | :J. [X® +3x“ +3x + (X +1)cos(x +1)ldx, then | equals :
(A) -4 (B) -3 (©) -2 (D) -1
32x% +x* —2x3 +2x2 +1
8. If | :J. > dx, then | equals:
2 x% +1)(x* -1)
(A) 1I06 ! (B) 1I 6 ! © 1I 3 ! (D) 1I 2 !
— +— —log6 —— —log3-— —log2+—
2 9 10 2 9 10 2 9 10 2 9 10
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9. If | :J. cos" x sin" x dx- = XJ‘ sin" xdx then A equals :
0 0
(A) 2+ (B) 21 (©) 2" (D) 21
n/2 sin 8x log(cot x
10. If 1 :I ¢dx, then | equals:
0 Cos 2X
1
(A) -n/2 (B) n/3 © 3 (D) 0
e dx
11. If | :j |logx | —, then | equals:
/e X2
(A) 2 (B) 2/e © 21-1/¢€) (D) 0
b dx
12. If b>a, and | :J. —— then l equals :
a (x —a)b -x)
(A) n/2 (B) T ©) 3n/2 (D) 2n
b [x-a
13. If b>a, and | :J. dx, then | equals :
a\b-x
(A) g(b -a) (B) (b —a) © n/2 (D) 2n(b —a)
n/2 dx (1 .
14. If 1 :j ——— =Atan" | — |, thenvalue of A is:
0 5+3sinx 2
(A) 1 (B) 1/2 © 1/3 (D) 1/4
1 dx
15. If 0O<a<1 and I :J. —, then | equals :
“1y1-20x +o?
1 2 3
(A) — (B) — © — (D) None of these
(04 (04 (04
n/4 dx
16. The value of the integral | =j > > 5% is :
0 a“cos“x +b“sin“x
1 1 b 1 ! _1(b 1/ a
(A) —tan T — (B) —tan T — © abtan | — (D) abtan | —
ab a ab b a b
x2(1+x)
17. If j f(t)dt =x then f(2) is equal to :
0
@ 2 ® - © 1 © 2
3 4 5
18. The numbers A,B and C such that a function of the form f(x)= Ax? +Bx +C satisfies the conditions
1
f'A)=8, f(2)+ f "(2)=33 and J. f(x)dx =7/3, are:
0
(A) A=1,B=-4,C=2 (B) A=7,B=-6,C=3
© A=8B=-6,C=3 (D) None of these
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19. The area of the figure bounded by y2 =2Xx+1 and x-y-1=0 is:
@ 2 ® 2 © = © =
3 3 3 3
1 dt x dt
20. If '1:j > and IZZI for x >0, then:
X1+t 1 1+t
A) =1, (B) I > 1, ©) Iy > 1y (D) I, = (g]—tanlx
. 2 .
21. Area of the region {(x,y):(x -1) <y<|x—1|} is :
(A) 1/3 (B) 2/3 © 4/3 (D) 5/3
x2 8 . .
22. Area enclosed by the curve f (x) = o2 , the x-axis and the ordinates x = +3, equals :
X< +4
4 3 4 3
(A) —+8tan 1= -2n (B) —_8tan 1= -2¢
3 2 3 2
4 13
© E +8tan E .’ (D) None of these
*23. If the function f(x) - Ae?* 1 BeX +Cx satisfies the condition f(O) =-1 f’(log 2) =31 and
log 4
o 39
I (f (x)—cx)dx =", then:
2
0
(A) A=5 (B) B=-6 © c=3 (D) B=6
1 1 2 2
X3 X4 X3 X4
*24. IfI1=J.2 dx, I2=J‘2 dx, I3=IZ dx , and I4=J.2 dx, then :
0 0 1 1
(A) Iy > 1y (B) I3 >1, (©) Iy >lg (D) Iy > 1y
n/2
25. I Iog(tann x)dx is :
0
s T s
A — B — C 0 D -—
(A) > (B) 3 (©) (D) >
n/4 dx
26. J‘ &
—n/4 sec? x (1+sinx)
(A) n/4 (B) n/2 © T (D) 2n
27. Area included between the parabolas y2 =4ax and x? = 4ay is equal to :
8a? 16a2 4a?
(A) —_— (B) 3 © ? (D) None of these
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28. J. x(l—x)ggdx=
0
11 1 1
(A) (B) © (D) None of these
10100 10010 10100
4 1 1
29. j — tan(x ——J dx =
1/4 X X
(A) 1 (B) 0 © -1 (D) None of these
x2 +4 5
30. If f(x) = I e t"dt, then the function f(x) increases in :
<2
A (-=0) ®  (0,x) ©  (-12) D) (-2«
31. The area of the plane region bounded by the curves x + 2y2 =0 and x + 3y2 =1 is equal to :
(A) 5/3 (B) 1/3 © 2/3 (D) 4/3
X
32. Let f(x)= J.\IG — x2 dx , then the real roots of the equation x2 — f'(x)=0 are:
0
A X =6 (B) X =+ 3 ©) X =2 (D) X =1
1
33. Let f be an odd function, then J.(lxl + f (x) cosx)dx is equal to :
-1
(A) 0 (B) 1 © 2 (D) None of these
/4 .
. sin X + cos X .
34. The value of the integral J. ———F  dx is:
3 + sin 2x
1 1
(A) log(2) (B) log(3) (©) 7 log(3) (D) 3 log(3)
35. The area of the plane figure bounded by the interval [—57:/6,7:] of the x-axis, the graph of the function
y = cosx and the segment so the straight lines x =-51/6 and x =n is:
(A) 3/2 (B) 5/2 © 3/4 (D) 7/2
36. Suppose that the graph of y :f(x) contains the points (0 , 4) and (2, 7). If f’' is continuous then
2
J.f’(x)dx is equal to:
0
(A) 2 (B) -2 © 3 (D) None of these
X
J' sint2dt
37. The value of lim 2 is
x—>0  sinx?
(A) 1 (B) 0] © 2 (D) None of these
38. The area between the curves y = x2 and y = x¥3 taking x e [-11] is:
(A) 1/2 (B) 2 © 3/4 (D) 3/2
MEQB 4 Level -1 | Integral Calculus - 2
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39. The value of the definite integral J.((x +1)e* . Enx)dx is :
1
(A) e (B) A (C) e®(e-1) (D) e®(e-1)+e
Tx tan~1x
40. I dx
5\2
0 (1 + X )
T T T T
A — B — C — D el
(A) > (B) 7 (©) 5 (D) 8
3 (x + 2 )
41. I 2 dx is equal to:
—10x +53
2
® 2 ® 1 © = © 2
2 2
4 2
log, 2)
42, J. log, 2 —(; dx equals to:
9 n2 k
2
(A) 0 (B) 1 (©) 2 (D) 4
2
2 . .
43. The value of J.([xz} —|:X:| jdx , Where [.] denotes the greatest integer function, is equal to :
A) 4+2-J3 (B 4a-2+Jy3 (© 4a-J3-J2 (D) None of these
. X242 x <1 - -
44. The area of the closed figure bounded by x =-1, x =2 and y = ’ and the abscissa axis is:
2x-1 , x>1
(A) 16/3 sq. units (B) 10/3 sqg. units (C) 13/3 sq. units (D) 7/3 sq. units
45. The area of the region for which 0 <y <3 -2x ~x2 andx>0is :
3 3
(A) J.(3—2x—x2)dx (B) J.(3—2x—x2)dx
1 0
1 3
© J.(3—2x—x2)dx (D) J.(3—2x—x2)dx
0 -1
46. The area bounded by the curves \/;+\/)7 =1 and x+y=11is:
(A) = (B) = © ! (D) None of these
3 6 2
47. The area {(x y) ix2<y< \/;} is equal to :
(A) 1/3 (B) 2/3 © 1/6 (D) None of these
/4 dx
48. The value of j dx
cos® x - cos? x sin? x + sin® x
T T
(A) 0 (B) — © > (D) None of these
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e’ nsin(nlnx) )
49. The value of J. —— 2 dx is:
1 X
(A) 0 (B) 1 © 2 (D) None of these
n/2 /2
50. If J. cos™ x sin™ x dx = xI sin™ x dx then value of A is :
0 0
m —_m
(A) 2m (B) 2 m (©) 2/é (D) 2 /é
a
51. J. x5/2 Ja-x dx =
0
) S5na ®) 7na © 7ra’ D) 5rat
128 128 128 128
2
X COSX C0S+/0 d
52. If :J‘2 —Z\fdethen—yatx:nis:
2216 1+ sin Jo dx
(A) T (B) 2n ©) 3n (D) None of these
-2
53. j {(x + rc)3 + cosz(x + 3n)}dx -
-3n/2
4 4
@ =+l ® = © -1 (S —-——
32 2 2 4 32
. X (1 - X) i i . .
54. The function F (x) =J log dx is a function which is :
0 (1 + x)
(A) even (B) odd © periodic (D) None of these

X

2
(f (t)—t)dt
55. Let f: R » R be a differentiable function and f (1) =1, f’(l) =3.Thenthevalueof lim 1 js:
x—1 (x _1)2

(A) 3 (B) 4 © 0 (D) 2

2

3
56. The line y =mx bisects the area enclosed by the curve y =1+4x —x“ and the lines x =0, X :E and

y = 0. Then the value of m is :

w2 ® © © 4
6 13 2
2 1 21
57. Let I =J' ——dx and I, =J‘ —dx , then:
1 /(1+ Xz) 1 X
(A) lL>1, (B) <1y © =15 (D) None of these
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58. The value of lim z is equal to:

Ny 1[(3f+4\/—)

(A) ! (B) ! (©) ! (D) !
35 14 10 5
o x 2dx n o dx .
59. If = , then the value of J. — s
0 (x2+a2)(x2+b2)(x2+02) 2(a+b)(b+c)(c+a) 0 (x2+4)(x2+9)
@ - ® - © - © -
60 20 40 80
2
60. If f (x) satisfies the condition of Rolle’s theorem in [1, 2], then J. f '(x)dx is equal to:
1
(A) 1 (B) 3 © 0 (D) None of these
ntf (x2/4)[f (x)-f (—x)}
61. If f (x) and g(x) are continuous functions, then J. A > dx is
Ina g(x /4)[g(x)+g(—x)}
(A) Dependent on 2 (B) A non-zero constant
© Zero (D) None of these
4(y2 ~4y +5]|sin (y - 2)dy
62. J. is equal to:
5 (2y2 -8y +11)
(A) 0 (B) 2 © -2 (D) None of these
: |
63. Letl; :J. , I . Then L is equal to:
1+X be (2 %3 Iy
(A) 3/e (B) e/3 © 3e (D) 1/3e
1 dt 1
64. If f(x):J. — —,then f'|=|is equal to:
01+ |x -t 2
(A) 0 (B) 172 © 1 (D) None of these
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X
65. If f(x):J.sin"'t dt, then f(x + =) is equal to :
0
(A) f(n) (B) f(x) (©) f(x)+ f(n) (D) f(x)- f(n)
b
66. The interval [a, b] such that the value of J.(2 + X —x2)dx is maximum :
a
(A) [-1, 2] (B) [-2, 1] (©) [-2, 1] (D) [1, 2]
1 coseco
67. If f(x) is a function satisfying f (—J+ x2f(x) =0 for all non-zero x, then J. f(x)dx equals :
X sin®
(A) sin®+cosecd  (B) sin20 © cosec20 (D) None of these
2n
68. If I :j eXlzsin(i+£de, then | equals :
0 2 4
A) g B O ©) n/2 (D) n
/2 . . /4 |1
69. If 1y :J. f(sin2x)sinxdx and I, :J. f(cos2x)cosx dx, then T equals :
0 0 2
1
@ 1 ® = © 2 © 2
2
1 dx
70. j equals :
0 (@ +X)(2+XWX(L-X)
s s
A 2n ® o« © = @  —=(3-1)
2 6
2
71. If | :J. | xsinnx |dx, then | equals:
-1
1 2 4 5
(A) - (B) — (©) — (D) —
T T T T
72. A polynomial P is positive for x >0 and the area of the region bounded by P(x), the x-axis, and the
o K2k +3) _ _
vertical lines x =0 and x =k is — then the polynomial P(x) is:
(A) x2+x+1 (B) x2 +2x +1 (©) x2 +2x (D) x2 +1
27
73. If m=n,m,neN then the value of J. cosmx cosnx.dx is:
0
(A) 0 (B) 2n © s (D) dependent on m and n

MEQB 8 Level — 2 | Integral Calculus - 2
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74. Let f be a continuous function on R satisfying f(x +y)= f(x)+ f(y) for all x,y eR with f(1)=2 and g
1
be a function satisfying f(x)+g(x)=e* then the value of the integral J. f(x)g(x)dx is:
0
1 1 1
(A) —-4 (B) —(e-2) © 2/3 (D) — (e =3)
e 4 2
75. A line tangent to the graph of the function y = f(x) at the point x =a forms an angle g with y-axis and
T b
at x =b an angle of 7 with x-axis, then J. fU(x)dx| is:
a
@ -1 - © = © V-1
J3 12 12
X logt 1 2 .
76. If f(x):I ——dt and f(x)+ f|—|=k(logx)“, then k is equal to :
1t+1 X
(A) 1 1/2 (©) 1/4 (D) 1/3
77. Letf:R - R and g :R — R be continuous functions. Then the value of the integral
n/2
[ £ 00+ £ ()] [a(x) =g (-x)] cx =
-n/2
A 1 0 ©) I B P G () T T
2 2 9 2 9 2
78. Let g (x) be a function satisfying g'(x)=g(x) and g (0) = 1 and f (x) be a function that satisfies
1
f(x)+g(x)= x2 . Then the value of the integral J.f (x)g(x)dx is:
0
A e 7 e-3 (©) e o” 3 (D) e+e2+
4 2 2 2
2
 dx 2 e
79. If 1, = j and I, =J.—dx , then :
log x X
1
A I, =2l, I, =2l ©) l;+1,=0 (D) l;-1,=0
2
1 (sin_lx) dx
80. ~— s
1+ nsmx
) n° -8 m°+8 © n° -8 D) m°+8
4 4 2 2
2 2 1
81.  Letf(x) be differentiable in R and f (x)= 2+x2J' f (t)dt +J.tf (t)dt . Then J'f(x)dx is :
0 0 0
6 3 14 -6
A — = (@ — D —
*) 19 19 © 19 ©) 19
MEQB 9 Level — 2 | Integral Calculus - 2
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1
82. If x:—J.3t—2’t dt , then g'(2) is :
o)~ J[at-2g()]at. ten az)
2
@ 2 ® - © 1 © >
2 4 2
T
83. If f(x) = min, {23inx,1—cosx,1} , then J. f(x)dx =
0
A) 3-1:2" (g 3-1:2% 0 1-3+2 D) 1-3+>
—14+— -1+ — -3+ = -3+ —
6 3 3 6
b+c
84. J. f (x —c)dx =
a+c
A) J'bf d ®) ° £ (x)d
X —c)dx x )dx
"t x—c) [rix)
b
(©) J. f (a +b+c +x)dx (D) None of these
a
K X dx i
85. The value of J. > is equal to :
04cos X 4+ 9sin“ x
(A) ) (B) 2 /4 (©) 2 /6 (D) 2 /3
. 2
86. An inflection point on the graph of the function y = J.(t ~1)(t-2)" dt is:
0
(A) X =-1 (B) x=3/2 © x=4/3 (D) x =1
T
87. Let f be a periodic continuous function with period T >0. If I:J.f(x)dx, then the value of
0
4+ 4T
I = I f(3x)dx is :
4
S ® 2 © 3l ©) 4l

x2+1

Y
88. The value of J.x dx , where [X] is the greatest integer less than or equal to x is :

0

(A) 2 (B) 8/3 © 4 (D) None of these
89. The area bounded by the curves y =4/5 -x2 and y = x-1] is:

) 5n 5 ®) 5 -2 © 5 -2 D) b1 5

4 4 2 2
sinX + sin2x +sin3x sin2x sin3x /2
90. If f (x) = 3 +4sinx 3  4sinx | then the value of J. f (x)dx is
1+ sinx sin x 1 0
(A) 3 (B) 0 © 2/3 (D) 1/3

MEQB 10 Level — 2 | Integral Calculus - 2
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91. The area bounded by the curve y = f(x) =x% - 2x% + x? + 3, x-axis and the ordinates corresponding

to minimum of the function f (x) is

@ 1 ® = © =2 © 4
30 9
] 2
92. If f(x) = 3[)(]_57 » X#0 then J' f(x)dx is equal to : ([.] denotes the greatest integer function)
2 , x=0 -3/2
S ® © -6 o -
2 2 2
20
93. The value of J. [cot‘lx}jx is : (where [.] is the greatest integer function] = A + cot B + cot C + cot D then
-10
A+B+C+Dis:
(A) 36 (B) 35 © 38 (D) 40
n/2
94, J. (2logsinx - logsin2x)dx equals :
0
Y Y
(A) nlog 2 (B) —nlog 2 © (EJ log 2 (D) —(EJ log2
2 1 . 1
95. I —sin| x —— |dx has the value equal to:
1/2 X X
(A) 0 (B) 3/4 © 5/4 (D) 2
2
" asinx +bcosx
96. Evaluate : J
0 sin E+x
@) n(a+b) ©) n(a+b) © n(a-b) ©) \ fth
E—— e — e one of these
2 242 22
1 ..
sin X
97. Evaluate : Iz—fdx
X =-x+1
0
) . & = o = o =
6v3 N 6 6v3
n/2
98. The value of the integral j X sin(n [x] - x)dx is : (where [x] denotes greatest integer function)
/3
1 1 3 3
A e B - © 181 g B
2 6 2 6 2 6 2 6
4
99. f(x)= min{x +1, ZSgn(|x |)} vV x € R, then J' f(x)dx =
-5
(A) 1 (B) 0 (©) 3 (D) 5

MEQB 11 Level — 2 | Integral Calculus - 2
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3 2
1 1 X +1
100. The value of J. tan + tan dx
e} X< +1 X
(A) 0 (B) T © !’ (D) None of these
1
101. The value of J. max(| X | x2, x4)dx is equal to :
-1
(A) 1 (B) 2 © 3 (D) None of these
K dx T dx I
102.  For 0¢(0,x)u(m, 2n) |1=J'2— and I, =2I2— then —+ =.
X~ +2xcos0+1 X  +2xcos0+1 I
(A) 1 (B) 2 © 172 (D) None of these
X dy s .
103. If J' ——— =— then the value of X' is :
log 2 /(ey _1) 6
(A) x =log 2 (B) x =2log2 © x =3log2 (D) None of these
1
104. The value of J. log |:\/1—X +\/1+x]dx is : @
0
A) Log2+ ™ ®) bg2-"-1 (0 log2 (D) Liog2r Bt
—log2+— 0g2-—-—— — +——— — +———
2 9 2 9 2 2 9 2 9 2 2
e m o
105. If I, :L (logx)" dx, then the value I, +m I, ; is: @
(A) 0 (B) -e © e (D) None of these
1 et 1
106. If I:J. —dt, then P:J. et Iog(1+t)dt: (»)
0 1+t 0 ~—
(A) | (B) 21 © elog2 -1 (D) None of these
n/4  sinX +cosx 1. (a+1) = )
107. | :J. —————dx =—log~——++— where ‘a’is :
0 cos?x +sin? x a 2 4
A) J2 (B) J3 (©) J5 (D) None of these
1 2-x2
108. The value of I —dx is:
0 (1+x /1—x2)
T T
(A) > (B) 5 © 0 (D) None of these
a2+b2
2
X .
109. The value of I dx is:
2 . 2\[h2_ 2
3a+b? {\/(X a )(b X )}
4
@ = ® © = o -
6 12 4 2
MEQB 12 Level — 2 | Integral Calculus - 2



Y

Gurukul for IITIEE & Medical Preparation

T .3 2 .
110. The value ofJ. sin x(1+2005x)1+cosx) dx is:
0

—_—

w 2 ® 2 © = o
3 3 3 3
n/2 cos® x
111. Evaluate : j ——dx
0 cos3x +sin®x
(A) o L ®) T ©) St (D)  None of these
2|16 12 2 16
6 4 L2
112. The value of J. cos™ 30 sin“ 60 is :
0
(A) St ®) n ©) St (D)  None of these
12 192 192
/2
113. The value of J. sinx log (sinx)dx is :
0
e 2
(A) log. e (B) log, 2 © log, E (D) log, E
© 1 dx .
114. The value of j log| X + — IS :
0 X )1+x2
1
(A) log 2 (B) —log2 © nlog 2 (D) None of these
T
T
*115. The value of J. log (1+cosx)dx is :
0
1 1
(A) IogE (B) nlog 2 © —-nlog2 (D) nlogE
tant  x dx cott dx
116. J. + I —— dx is: (ﬁ
e 1+x? € X (1 + xz) ~
A -1 (B) 1 (©) 0 (D) 2

8
117. The area bounded by the x-axis ; part of the curve y :(1+—2] and the ordinates at x =2 and x = 4. If
X

the ordinate at x = a divides the area into two parts, then the value of ‘a’ is :

@ V2 ® 32 © a2 ® 22
. x2 8a3
118. The area included between the parabola y =— and the curve y =———. (b\
4a x2 +4a? ~
2 4 2 2 T
(A) a“|2n _E (B) 2a“n © a E (D) None of these

119.  The area bounded by the curve y =(x —1)(x - 2)(x - 3) lying between the ordinates x = 0 and x = 3 is:

A) 3 (B) 1 © > (D) None of these
W 7 7
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2x -1 , -3<x<1 4X +7 , 5<x<0
120. Let f(x): ) and g(x): ) . (»)
3x“-2 , X > 5X“ -x+7 , x>0 b
2
Then value of J.(gof ) (x)dx equals :
2
A 0 (B)  101/12 (C)  1991/6 (D)  1991/12
T3 A 2
x3 cos? x sin? x
121. Evaluate : j—dx (}\
O(n2—3nx +3x2) ~
2 2
w = ® = © = © -
32 36 32 36
e
ee
€ dx
122. j equals :
X/NX . Zn((nx) ./n (Zn (an))
e’
1
@A 1 ®) = ©) e-1 D)  1+e
e
t 1-X dx
123. Evaluate : J. .
1+x \/x +x2 4 x3
T T T
(A) > (B) — © 3 (D) None of these
8
T dx "8 5 tano _
124. If I = I - do, then value of a is equal to : (a > 0)
\/x +a +\/; sin 20
0 0
w2 ® © = ©
4 4 16
n+1 n2
125. If f(x) is a continuous function for all real values of x and satisfies J. f(|x |)dx =5 vnel then
n
5
J' f(|x|)dx is :
3
(A) 10 B) 20 © 22 (O) 18
n+l

126. If J. [x +[x +[x]ﬂdx =kn,n €| (where [ -] denotes the greatest integer function), then k is/are :

n

(A) k=1 (B) k=2 © k=4 (D) k=3
127. Evaluate : J-Lgxz
0 (1 + X 2)
(A) 1 (B) 0 © -1 (D) None of these
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/2 /2 .
. dx sin x .
128. Given I —— =/n2, then the value of I ——— dx isequal to :
5 1+sinX +CcosSX 5 1+sinX +cosx
A) L n2 ®) T _in2 ©) * 1o (D) T iin2
—/n —— ——— —+
2 2 4 2 2
2X 2X
/3 cos‘l( > J+tan‘1[ ZJ
X< +1 1-x
129. The value of j " dx is
e” +1
-1/V3
(A) % (B) " ©) g (D) None of these
3
4
1 g _2cos”6 s20 2 .
130. If J.tan xdx =a , then Itan sec”0d6 is equal to :
2 sin20
0
o
(A) o (B) > © 3a (D) 2a
(via? 2
131. The value of dx
/3 (1+sin2x3) 1+eX
~(n/4)
(A) Ltan‘lx/E (B) Ltan‘lx/E © itan‘lx/E (D) None of these
32 32 V2
© dx
132. The value of =
a 4 (az +x2)
2++2 2-+2 2-+2
(A) (B) \/7 © \/7 (D) None of these
3a? 3a? a
2 x 1 tan~1x I
133. 1 1= [ ——dxand 1, =] ——dx, then -1 - (»)
0 sinx 0 X Iy e
@ = ® 1 © 2 © =
2 2
Y2 10 ;
134. If lio =J. Xx~~sinxdx then the value of 1,7 +90 Ig is:
0
i 9
s
w ® © O 10/ -
2 2
1 1
135. I I, =J. x"tan "t x dx , then (n +1)In +(n —1)In_2 is :
0
n 1 b1
(A) n-n (B) ——— © —-n (D) None of these
2 n 2
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136. The whole area contained between the curve y? (a-x)= xz(a +x) and its asymptotes. @
(A 2a (1 + %J (B) 2an ©) 2a(n+4) (D)  None of these

137. The whole area contained between the curve xz(x2 +y2) = az(y2 - x2) and its asymptotes is : @

2 ofm 1 o m
(A) 2a“n (B) 2a E+E © 2a E+1 (D) None of these
2a
138. If the value of |, = J. xM+/2ax ~x2dx is: @
0
(4m +1)a (2m +1)a
A = 7| B lo=—I
A) m=" 7 'm1 (B) m=" 5 Im1
(2m +1)a
© Iy =—Inha (D) None of these

m+4

X X
*139. [.] represents greatest integer function : J. [t]dt = I[ Jtdt , if
0

0
(A) x =5/2 (B) X=6 © X =-7/2 (D) x =101/2
T AX? + Bx
- 2 2 _ .
140. If f(x)_x+J.(xy +X y)f(y)dy and f(x)_T then : @
0
(A) A =80 (B) B =180 © C=199 (D) C =119
Paragraph for Questions 141 — 142
n-14 r 1
Let f (x) be a continuous function defined on the closed interval [a, b], then |im z — f (—J :j f (x)dx
n—w et n n 0
On the basis of above information, answer the following questions:
1 n? n? 1.
141. The value of lim {—+ + Foveens +—p IS
nooin n+1)3 (n+2)>3 8n
(A) 5/4 (B) 3/4 © 5/8 (D) 3/8
1/n
n r
142. The value of lim H[1+—J is :
n —ow n
r=1
(A) 3/e (B) 4/e © 1/e (D) 2/e
Paragraph for Questions 143 — 144 @

a
Consider the function h (n) :J.f(x)g(nx)dx
0

1 h(n
143.  Let f(x)=2,g(x)=Isinnx], and n R where N is natural number. If h(n) is independent of n for
a

N =1, 2, 3, 4 then minimum value of a is :

(A) 2 (B) 3 ©) 4 (D) 12
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h(1
144. |If f(x):sinzx,g(x):|cosx| then lim L is equal to :
a—»>o a
(A) 2/3n (B) 1/3n (©) 1/2n (D) 1
o 18 " x +ns4
145.  If the value of definite integral — I

P 2 — CcoS2X
-n/4

dx is equal to \/ﬁ , then the value of nis :

A 6 ® 3 © 3 © 6
R I T T
146. The value of lim —je dt ——+ is :
x—=>0| x x4 3x2
a Y5 ® Y10 © ¥ o Y2
Paragraph for Questions 147 — 148 @

Suppose a and b are positive real numbers such that ab =1. Let for any real parameter t, the distance from the
todt

origin to the line (aet)x +(be‘t)y =1 be denoted by D(t) such that | = j—z then :
o[p(t)]

147. The value of the definite integral | is :

2 2 2 2
e -1 a e +1 b
(A) b%+— (B) a?+—
2 92 2 92
2 2 2 2
e -1 b e +1 a
©) a2+ — (D) b2 +
2 92 2 92
148. The value of ‘b’ at which | is minimum, is :
@ e ®) e © Y D) e
Y
149. If f:R >R;f (x) =sinx +x, then the value of J. [f‘l(x)]dx, is equal to :
0
2 2
T 2 T
(A) 7—2 (B) T © 7+2 (D) None of these
2
2%
X“+2x-1 x2—2
e-le 2 e .
150. The value of j ——dx +J. xlogx.e 2 dx,isequalto:
0 (x +1) 1
2 2 2
@ eyt ® eyt © o D) ey ?
n/2 N5
151. Let a, :J. (1—sint)n sin2t, then lim Z N js equal to
0 n—ow n
n=1
A 1/2 (B) 1 ©) a/3 D) 372
2 0, when x = ——n =123
152. The value ofJ. f(x)dx, where f(x)=1{"" enx=""7N=5%%" jsequal to :
0

1, elsewhere

(A) 1 (B) 2 © 3 (D) None of these
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a a
153. Thevalues of | (cos™x —sin"ty1-x2)dx is (a>0) (where J. cos Ixdx = A)is :
-a 0

(A) na-—-A (B) na +2A © na —2A (D) na+ A

x2 2
CoOsSX e 2xcos“x /2

2
154. If f (x) =| x2 secx sinx+x3 |, then the value of (x2 +1)(f (x)+ f "(x))dx, is equal to :
1 2 X +tanx /2
(A) 1 (B) -1 © 2 (D) None of these

i Xx€(0,2n i 1 i i . i
155.  The function f(x)= j Iog‘sint‘ sint += dt strictly increases in the interval :
0

@A) n 57n ®) 5n 5 © n 7n D) 5n 7=n
- —,2n —— ——
6 6 6 6 6 6 6
< 12
156. Let f :(0,0) >R and F(x):J. tf(t)dt. If F(xz) =x%+x5, then z f(rz) is equal to :
0 r=1
(A) 216 (B) 219 (©) 221 (D) 223
157 Th | f j. dx is 21 Iog(1+\/5) h b i
. evalueof | ———————is ———=-———~thena-b is
01+\/;+\/1+x b \/5 b
5
158. The value of the definite integral J.\/x —2yJx-1dx is
1
n1—cosnx . L
159. If U, = Io mdx , where n is positive integer or zero, then show that U, , +U, =2U, ;. Hence,
/2sin°n® 1
deduce that ——=—Nnm (b\
0 sin?e 2 ~
nlog(1l+acosx
160. If |a|<1, show that j de = nsin"ta (b\
0 COS X ~
/2 1 .
161. Evaluate J. cosec 0tan (csm e)de. (»)
0 -
/2
162. EvaluateJ. sece.tan‘l(a cose)de. (»)
0 -
©tan~! -1
an "ax —tan" " x .
163. Evaluate J. dx, where a is a parameter. (b\
0 X
/2 ex(2—x2)dx
164. J. —— s equal to:
-1 (1—x)\/1—x2
\/E \3e e
W (B @ - ©  ae © 3
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e oy |

1 .2
165. |If J. eX (x—a)dx =0, then:
0
(A)

l<a<?2 (B) a<0 © O<axl (D) a=0
0 dx .
166. J' —3IS equal to:
0
{x +\/x2 +1}
3 1 3
(A) 3 (B) — © oy (D) None of these
101 dx 101 dx |1.
167. If 1, = I and I, = P then —is:
_loo(5+2x—2x2)(1+e2_4x) 100 22X —2x I>
(A) 2 (B) ! (©) 1 (D) !
2 2
5n/4 [ .
. (sinx +cosx)
168. The value of the integral J' ——dxis:
eX—1't/4 +1
-3n/4
(A) 0 (B) 1 © 2 (D) None of these
2+a
169. I f(x)dx is equal to [where f(2-0)= f(2+a) VaeR]
2-a
2+a a 2
A 2 j fx)dx  (B) 2 j f (x)dx © 2 j £ (x)dx (D)  None of these
2 0 0
170.  f(x)>0vx R and is bounded.
5 (x)dx 2a f(x)dx 23a f (x)dx
If lim I +a J. +a I o
n—>ooof(x)+f(a—x) : f(x)+f(3a—x) 2af(x)+f(5a—x)
n-1 "t f(x)dx i
........ +a J. =7/5 (where a < 1), then a is equal to:
f(x)+f [(Zn ~1)a —X:|
(n-1)a
(A) 2 (B) ! (©) s (D) °
7 7 19 14
Y .
t sint dt s
171. If f(x):j for 0 <x <—, then:
\/1+tan2xsin2t 2
0
(A) f(o+ =—n

(B) f T _ TCZ
4] 8
© f is continuous and differential in (O, g]

Y
(D) f is continuous but not differentiable in (O, E]
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3n/4 e”/4dx n/2
172. If =k sec xdx, then the value of k is:
_n/4(ex+e”/4)(sinx+cosx) o
(A) ! (B) ! (©) ! (D) !
2 V2 2\2 V2
< T 1 i
173. I[ - J log x dx is equal to:
1+7°x2 1+x2
0
s s
(A) —Eln T (B) 0 © EIn2 (D) None of these
T COS X n/2 sin 2x .
174. If A :j ———dx , then I dx is equal to:
0 (x + 2) 0 X +1
1 1 1 1 1
(A) —+ -A (B) -A (©) 1+ -A (D) -
2 7m+2 n+2 n+2 2 m+2
ltan~1 .
175. j dx is equal to:
0 X
I I T I
—sin X — X 1pr-sinx 1z X
A) J' 2 dx  (B) 2~ _dax (© = J' 2 dx (D) 2" dx
0 X 0 sin x 2J0 x 2J0 sin x
L n 5x .
176. The value of the definite integral I - dx is:
sinx
s
(A) 0 (B) 5 (©) T (D) 2n
sint Vt sin 22 dy .
177. If x :j sin""zdz,y :I dz , then —is equal to:
c k z dx
A tant ) tan t © tan t o) tan t2
2t t2 2t2 2t2
. . . > X cost
178.  Afunction fis continuous for all x (and not everywhere zero) such that < (x) :I f (t) ————dt . Then
0 2+sint
f(x) is:
1 X + COS X 1 3
(A) —In| ——|;x#0 (B) —In| —— ;) x=#0
2 2 2 2 +C0S X
1 2 +sinx COS X + Sin X 3n
© —In|———|;x#nm,nel (D) - X Z2nn+—,n el
2 2 +sinx 4
1 1 50
179. If A= jx50(2 —x)50 dx, B = Ixso (1-x)™"dx , which of the following is true? @
0 0
A A=2°08 (B) A=270p (©) A =2100p (D) A=27100g
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e oy |

OOsinzx
180. J‘
0 x2

dx must be same as:

. o 2 o cne
(A) J‘ Sin X dx (B) (J‘ sin X dXJ (C) J‘ COS2 X dx (D) None of these

0 X 0 x 0
© sin X T  sin® x
181. If I dx =—, then j dx is equal to:
0 X 2 0 X
(A) n/2 (B) n/4 © n/6 (D) 3n/2
% ot
182. J. ﬂdt , where [+] denotes the greatest integer function, and x € R, is equal to:
02
1 ] 1 xj
A — X [+2V ) -1 B — X |+2
I (s S
1 {x] 1 ]
C — | X |-2 D — [ x|+2V 7 +1
© g2 I

183. Let f :R — R be a continuous function and f (x) = f(2x) is true Yx eR. If f (1) =3, then the value of

J.:f (f (X))dx is equal to:

(A) 6 (B) 0 (©) 3f (3) (D) 2f (o)
o] e
184. j dx , where [+] denotes the greatest integer function, is equal to:
-1| 14 x2
(A) -2 (B) -1 © Zero (D) None of these
8
185. If the function f : [O, 8] — R is differentiable, then for some 0 < a, B < 2, J. f(t)dt is equal to: (ﬁ
0 -
A) 3[a3f ((xz +p2f (32)} ®) 3[a3f (c)+B3f (B)}
© 3[a2f (oc3 2t (;33)} D) 3[a2f (ocz 2t (52)}

186. Let f(x) be positive, continuous, and differentiable on the interval (a, b) and

1
lim f(x)=1 lim f(x)=3Y4.1f £:(x)> £3(x)+ , then the greatest value of b —a is: (»)
x—at x—b~ f(x) ~
@ — ® - © = © -
48 36 24 12
X 3t
*187. Let f(x):I—dt,Where x >0.Then:
1+t2
1
A forO <o <P, f(a)< f(B) (B) for 0 <a <, f(a)> f(B)
(©) f(x)+n/4 <tan Ixvx >1 (D) f(x)+n/4>tan Txvx =1
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X .t
e
*188. Let f :[Lw)—> R and f(x):xjt—dt—ex . Then : @
1
(A) f(x) is an increasing function (B) Iim f(x)—> o
X —>0
© f'(x)has amaxima at x =e (D) f(x) is a decreasing function
189. Let f be a continuous function on [a, b]. Prove that there exists a number x e [a,b] such that
X b
jf(t):jf(t)dt. S
-
a X
1
190. A continuous real function f satisfies f(2x)=3f(x)vx eR . If Jf(x)dx =1, then find the value of
0
2
J' £ (x)dx. S
-
1
191. Let P(x) be a polynomial of least degree whose graph has three points of inflection (—1, —1), (1, 1) and a
point with absicissa 0 at which the curve is inclined to the axis of abscissa at an angle of 60°. Then find
1
the value of IP(X) dx .
0
T 3
192. Let f(x)= I|2t - 3|dt . Then discuss continuity and differentiability of f(x) at x = E @
0
193. A periodic function with period 1 is integrable over any finite interval. Also, for two real numbers a, b and
a+n b+m
for two unequal non-zero positive integers m and n, J. f(x)dx = J.b f(x) dx . Calculate the value of
a
n
J' f(x) dx . S
m -
) 2
sin®x 4 €os“ X 1 . . . .
194. Prove that y :j sin ﬁdt +Lj cos \/Edt , where 0 <x <n/2, is the equation of a straight line
1/8 8
parallel to the x-axis. Find its equation.
1
195.  Prove that I [(1+x) (1+ x 3| dx cannot exceed 1578 . (»)
0 A
T log x  x log x
196. Let A =J. g dx. Then find the value of J. g dx in terms of A. (b\
1+x3 1+x3 ~
0 0
n/2
1 1 1 0
197. Let f(n)=1+=+—=+..+—. Then show that f(n)= I cot| — (1—cosn O)de. (»)
2 3 n 2 e
. n/2 b
sin x T T
198. If f(x)= ——V x (0, 1], prove that — J' FOOF | = —x |dx =If(x)dx. (»)
X 2 2 S~
0
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X+p p p" +10
199. Let J f(t)dt be independent of x and 1, = J fyde, I, = J. f(z)dz for some p, where p,n e N . Then
X 0 10
evaluate Ill @
1
200. Suppose f is a real-valued differentiable function defined on [1, o)with f (1) =1. Moreover, support that f
satisfies f'(x):;. Show that f(x)<1+£Vx >1. (b\
x2 + £2(x) 4 ~
X b
201. Letf be a continuous function on [a, b]. If F(x) = J.f(t) dt - J. f(t)dt (2x —(a +b)), then prove that there
a X
c b
exist some ¢ e (a,b)such that Jf(t) dt —I f(tydt = f(c) @ +b — 2c). »
a Cc
1 1
202. If f(x)=x + It(x +t) f(t)dt , then find the value of the definite integral Jf(x)dx . @
0 0
n/2
203. Consider a real-valued continuous function f such that f (x) =sin x + j (sin x +tf(t))dt . If M and m are
-n/2
maximum and minimum values of the function f, then the value of M/m is:
1
204.  If the value of the definite integral J207C7X200 -(1— X)7 dx is equal to % , where k e N, then the value of
0
k726 is: (b\
A
L 1 sin_lx/; i rcz i
205. If the value of the definite integral Jm dx is ﬁ (where n e N ), then the value of n/27 is:
0
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