1.

CHAPTER

n/2 .2

The value of I S fdxis
7n/21+2
T T kd 0 4
(@) 4 (b) 3 (© 2 (d) 4n
(2018)

Let g(x) = cosx?, f(x)=~/x and o, B (o0 < ) be the roots

of the quadratic equation 18x? — 9mx + > = 0. Then the area
(in sq. units) bounded by the curve y = (gof)(x) and the
linesx =0o,x =P and y = 0 is

() %(\/5 ) (b) %(\/5—1)

(©) %(\/iﬂ) () %(\/5—\/5)

(2018)

sin? x cos? x d
The integral _I. - - - X
& (51n5x+cos3x sin” x+sin’x cos? x + cossx)2

is equal to
_—1 +C ; +C
(@) 1+cot’x (b) 31+ tan® X)
-1 1
—+C —+C
©) 31+ tan’ X) (d) 1+ cot® x (2018)

/2 .
2+sinx
. 4
The value of the integral J. sin x(1+10g( Ddx

. i 2—sinx
is
(a) ’n (b 0 (c) 2 (d) 2

8 16 4

(Online 2018)

The area (in sq. units) of the region
{xeR:xZO,yZO,ny—2andyS\/)_c},is

10 13 5 8
@ =3 b) = © 3 @ 3

(Online 2018)

£ f(x_“‘jzzxﬂ, (x € R — {1, -2}), then jf(x)dx is
x+2

equal to : (where C is a constant of integration)
(@ 121log, |1 —x-3x+C

(b) -12 log, |1 — x| -3x + C

() -12log, 1 — x| +3x + C

(d 12 log, |l —x|+3x+C (Online 2018)

10.

11.

12.

Integral Calculus

Iijdx = A7 - 63— ¥ +Bsin*1(x—+3j+c
\[7—6x—x2 4

(Where C is a constant of integration), then the ordered
pair (4, B) is equal to
(@ =2,-D
() 2,1

(®) @, -D

@ @, (Online 2018)

3n/4
The value of integral X s

@ m/2
©) g(ﬁ +1)

n-/[4 1+sinx
(b) 2n(2-1)
(d) n(2-1) (Online 2018)

1 1 1
— 2 _
If =Ie XCOSZXdX, 1, =J.67X cos? x dx and I =Ie *}dx;

0 0 0
then

@ L>1>1,
© L>1>1L

(by 1,> 1L >1
d L>15L>1
(Online 2018)

If f(x)= ]Et(sinx —sint)dt, then

0
(@) f"(x) + f'(x) = cosx — 2xsinx
(®) f7(x) + f7(x) = f(x) = cosx
(©) f"(x) — f"(x) = cosx — 2xsinx

(d) f7"(x) + f7(x) = sinx (Online 2018)

tan x Ktanx+1
o smast).

———dx= x——tanl(
1+ tanx + tan” x \/Z \/Z

(C is a constant of integration), then the ordered pair (K, A4)
is equal to :
(@ (=2,3) () (2. 1)

© @DhH @23

(Online 2018)

If the area of the region bounded by the curves, y = x2,

1
y= < and the lines y = 0 and x = #(¢ > 1) is 1 sq. unit, then
t is equal to :
(a) 4/3
(c) 32

(b) e3/2

(d) &3 (Online 2018)



13. Let /, =Jtan" xdx,(n>1). If I, + I, = a tan’x + bx> + C,
where C is a constant of integration, then the ordered pair
(a, b) is equal to
1 1 1 1
-0 -, -1 -—,0 -1
(a)(s ) (b)(s )(c)(s )(d)(sj
(2017)
3n
14. The integral }L is equal
. ¢ integra ) T+ cosx 1s equal to
4
(a) 2 (b) 4 (c) —1 (d -2
(2017)
15. The area (in sq. units) of the region {(x, y) : x = 0,
x+y<3,22<4yand y<I+Vx) s
3 7 5 g9
@ 3 b) 3 © 3 (d) o
. (2017)
. J-Z 8cos2x
16. The integral % (tanx+cotx)3 equals
RER | RERNN
@ 1 ® 3 © 256 @D a
(Online 2017)
17. The integral _[\/l+2cotx(cosecx+cot X) dx
T
0<x<5 is equal to
(where C is a constant of integration)
(a) 210g(sin§)+€ (b) Zlog(cos§)+C
X . X
(c) 4log(cosa)+C (d) 4log(smEJ+C
(Online 2017)
18. The area (in sq. units) of the smaller portion enclosed
between the curves, x> + > = 4 and )? = 3x, is
R L2
@ 3573 ®) 53573
1, PRI
(c) NRE (d) NRE (Online 2017)
19. 1t £ ovi2vx-2and
3x+4 3

J.f(x) dx = Alog|1— x|+ Bx+C, then the ordered pair (4,
B) is equal to
(where C is a constant of integration)

o (53

(Online 2017)

20.

21.

22.

23.

24.

25.

26.

2

J. dx _k .
If (2 o+ 4 k+s then k is equal to
(a) 1 (b) 3 (c) 4 (d) 2
(Online 2017)
12 9

2x 45
The integral f—;c 3 X 3 dx is equal to

(x> +x°+1)

5 10
-X x

(@) (b) +C

(x5 +x0+ 1)2 2(365 0+ 1)2

< + e +C
- r N S—
© 2(x5 +x°+ 1)2 @ 2(x5 +x°+ 1)2

where C is an arbitrary constant. (2016)
_((+Dm+2)...3n)"
lim B a— is equal to
n—oo n
18 27 9

a) 4 b) c) d) 3log3 -2

()e4 ()ez ()ez (d) 3log
(2016)

The area (in sq. units) of the region
{(x,y):p*22xand x> + > < 4x, x 2 0, y 2 0} is

a2 b a3
@ T3 () T2
© m-= @ 5= (2016)

1 1
If2 J.tan_1 xdx = J.co’c_1 (I-x+ xz)dx, then
0 0

1
Itan_l(l —x+x%)dxis equal to
0

() §+log2 (b) log2

© g—logfl () log4 (Online 2016)
The area (in sq. units) of the region described by

A={(, ) |yzx*-5x+4,x+y>1,y<0} is

19 7 7 B
@e ©®F ©; @
(Online 2016)
If J'dix = (tanx)? + C(tan x)® + &,

cos® X4/28in2x

where &k is a constant of integration, then 4 + B + C
equals :

16 27 7 21
(@) 5 (b) 0 (©) 10 (d) B

(Online 2016)



27.

28.

29.

30.

31.

32.

33.

For x €R, x # 0, if y(x) is a differentiable function such that

x[y(tydt =@+ 1)[ty®dt, then y(x) equals
1 1

(where C is a constant.)
1 1 1

@ e B Ser © S @ S
X x X
(Online 2016)
[x*]dx
—28x +196] +[x*
denotes the greatest integer less than or equal to x, is

1
@ 3 (c) 7

10
The value of the integral '[[xz ], where [x]
4

(b) 6 (d) 3

(Online 2016)

dx
The integral ,f (1+ \/;) \/ﬁ is equal to

(where C is a constant of integration.)

1+x 1-x
-2 +C b) - +C
(a) 1_\/; (b) 1+\/;
1-+x 1++/x
-2 +C d 2 +C
© 1++/x @ 1-x
(Online 2016)
h 1 J. dx 1
The integra equals
xZ(x4+1)3/4 .
4 1 xt41 )4
@ —(x*+1)4 +c¢ (b) —|— tc
x
1
xt 14 4 1
(c) 1 +c d (x*+D%+c (2015)
x
The area (in sq. units) of the region described by

{(x,y) :y*<2xand y > 4x — 1} is

= Q =

2 9y
(2015)

9
FYy (©)

®) 3

15
(@) o

F log x*
The integral &

dx 1is equal to
5 log X2+ log(36 - 12x + x%)
(@) 1 (©) 2

The integral |

(b) 6 (d) 4 (2015)
dx

(x+1)Y4 (x—2)7/4

1/4 1/4
(a) 4(x—+1) +C (b) 4("—_2) +C
o

is equal to

2 x+1
1/4 1/4
4( x+1 4(x-2
- +C d) —— +C
© 3(x—2) @ 3(x+1)

(Online 2015)

34.

35.

36.

37.

38.

39.

40.

41.

Xlogt 1
For x > 0, let f(x)Zf&dt. Then f(x)+f(—) is
equal to
1 2
—(1
2(ng)

(a) i(logx)2 (b)

(d)

The area (in square units) of the region bounded by the
curves y + 2x> = 0 and y + 3x> = 1, is equal to
(a) 3/5 (b) 3/4 (c) 173 (d) 4/3

(Online 2015)
lo t+,11+t2
If jMdt%(g(t))%c,

L+t

where C is a constant, then g(2) is equal to

1
() logx Zlogx2 (Online 2015)

(a) 2log(2+ \/g) (b) log(2+ \/E)
1 1
(©) Elog 2+ \/E) (d) Elog 2+ \/g)

(Online 2015)
Let f: R — R be a function such that {2 — x) = 2 + x)

2
and fi4 - x) = fi4 + ), forall x € Rand [ f()dx=5. Then
0

50
the value of J.f (x)dx is
10
(a) 80 (b) 100 () 125 (d) 200

(Online 2015)

Let f: (-1, 1) = R be a continuous function. If
sin x

_[ f(t)dt=§x, then f(g) is equal to

0
3 \F 1
@ @ @3
1 (Online 2015)
. 1) ¥ .
The integral I(1+x——)e *dx is equal to
X
el x+=
(@) xe Y+c¢ (b) (x+De *+c
1 1
xX+— X+—
(¢c) —xe *+c (d (x-Te *+c (2014)
The area of the region described by
={(x,y):x>+y*<land > <1 —x} is
4 o om2 w2 w4
@373 ®5373 @575 @37
(2014)
T
The integral J.\/l+4sin2§—4sin§ dx equals
0
2n
@ 5443 (b) 434
© 4\5—4—2 d n-4 (2014)



42.

43.

44.

45.

46.

47.

48.

If [ f()dx = w(x) then [x*f(+*)dx is equal to
(2) %x3w(x3) =3[ y(x’)dx + C

() 2w - [P+ ©
(©) %[x3w(x3) - [Puddx]+ C

(d) %[x3w(x3) - J.xzw(x‘%)dx} +C

The intercepts on x-axis made by tangents to the curve,

(2013)

X
y= _[I t | dt, x € R, which are parallel to the line y = 2x, are

0
equal to

(a) +2 (b) =3 ) +4 d +1

(2013)

The area (in sq. units) bounded by the curves ¥y =\/;,
2y —x + 3 = 0, x-axis and lying in the first quadrant is

(a) 36 (b) 18 (c) e d 9
(2013)
™3 dx
Statement-I : The value of the integral n,/[ 1+ Jtanx is equal
to m/6.

b b
Statement-1II : J.f(x)dx =Jf(a +b - x)dx.
a a

(a) Statement-I is true, Statement-II is true, Statement-II is
not a correct explanation for Statement-I.

(b) Statement-1 is true, Statement-II is false.

(c) Statement-I is false, Statement-II is true.

(d) Statement-I is true, Statement-II is true, Statement-II is

a correct explanation for Statement-I. (2013)
If the integral I Stanx dx=x+alnlsinx —2cosx|+k
tanx —
then a is equal to
(@) 1 (b) 2 (c) -1 (d -2
(2012)
X
If g(x):J.cos 4tdt, then g(x + m) equals
0
(@) gx) - g(m (b) g(x)-g(m)
8(x)
© o @) g0) +gm  (2012)

The area bounded between the parabolas x? =% and

x> = 9y and the straight line y = 2 is

2042

@ =3~

(d) —"’f

(2012)

(b) 1082 () 2042

49.

50.

51.

52.

53.

54.

Ss.

56.

The population p(f) at time ¢ of a certain mouse species satisfies
the differential equation % =0.5p(t)— 450 . If p(0) = 850,
then the time at which the population becomes zero is
1
—1In18
(@ n
(¢) 21nl18

(b) Inl8

(d) In9 (2012)

Let I be the purchase value of an equipment and V() be
the value after it has been used for ¢ years. The value V()
depreciates at a rate given by differential equation
dv(t) _

dt
total life in years of the equipment. Then the scrap value

— k(T —t); where k > 0 is a constant and T is the

(T) of the equipment is

(a) I—@ (b) e*”

) T? —é ) I—g (2011)
If Z—Zzy+3>0and y(0)=2, then y(In 2) is equal to

(a) 13 (b) -2 (c) 7 (d 5 (2011)
The value of j. wdﬂf is

0 1+x

@ log2 () log2 (o) mlog2 (@) glog?

(2011)

X
Forxe (O, STTE]’ define f(x)= J'\/Zsintdt. Then f has
0

(a) local minimum at w and local maximum at 27.
(b) local maximum at m and local minimum at 27.
(c) local maximum at 7 and 2m.

(d) local minimum at 7t and 2m. (2011)

The area of the region enclosed by the curves y = x, x = e,
y = 1/x and the positive x-axis is
(a) 3/2 square units (b) 5/2 square units

(c) 1/2 square units (d) 1 square unit (2011)

Let p(x) be a function defined on R such that
p'(x)=p’(1-x), forallxe [0,1],p(0)=1and p(1)=41. Then

1

_[ p(x) dx equals

0

(@) a1 (b) 21 (c) 41 (d) 42

(2010)

The area bounded by the curves y = cosx and y = sinx

. 3m .
between the ordinates x = 0 and x =7 is

(@) 42-2 0) 4242 (© s2-1 @) 42+1
(2010)



57.

58.

59.

60.

61.

62.

63.

64.

65.

The area of the region bounded by the parabola
(y — 2)®> = x — 1, the tangent to the parabola at the point
(2, 3) and the x-axis is
(a) 6 b)) 9

K3

[[cot x]dx, where [.] denotes the greatest integer function, is
0

() 12 @ 3 (2009

equal to

(@ 1 (b) -1

(¢) —m/2 (d) w2 (2009)
sin x dx

The value of ﬁj_ is
. T
sin| x—=
(" 4)
cos[x—f) cos[x—E)
4 4

s Ee @ cool -3
(2008)

The area of the plane region bounded by the curves

(a) x-log +c¢ (b) x+log +c

(c) x—log +c¢ (d) x+log +c

x+2y*>=0 and x + 3)? = 1 is equal to

4 1 2
@3 ®3F ©3 @3 (2008

COSXx

—dx.
\/;)C

Then which one of the following is true?

1. 1
Let I:J‘wdx andJ:j
0*/; 0

(a) 1:-%and]<2 (b) 1:-%andJ>2

(©) 1<§and]<2 (d) 1<§andJ>2 (2008)
The area enclosed between the curves 3> = x and y = [x| is
(a) 1/6 (b) 1/3 (c) 2/3 @1 (2007)
I dx

———— equals
cosx ++3sinx

X, T X_T
(a) logtan(§+ﬁj+C ()] logtan(2 12)+C

1 X, W 1 X =
(c) Elogtan(§+ﬁ)+c (d) Elogtan(———j+€

2 12
(2007)
. . f_dt _m
The solution for x of the equation J > . oS
Rt -1
(a) g (d) 242 (c) -2 (d) =
(2007)
Let F(x)= f(x)+f(%),where f(x)= J’llng;dt,
Then F(e) equals :
(a) 1 (b) 2 (c) 12 (d o
(2007)

66.

67.

68.

69.

70.

71.

72.

73.

74.

The value of ]‘.[x] f'(x)dx, a>1, where [x] denotes the
greatest integerl not exceeding x is

(@ af(@)-{f()+f2)+...+[([aD}

(®) [alf(a) = {f D)+ Q)+ ... + f([aD}

(© [alf([a) =) +fQ2)+ ... + f(a)}

(d) af(a) - D) +f2)+ ...+ [f(a)} (2006)
77]/2[(x+n)3 +cos’(x+3n)]dx is equal to
n* Yo T T
@ 35 ) S (@ 5 (@ 31
(2006)

Ixf(sin x)dx is equal to
0

(a) © ]Ef(cos x)dx (b) = jn'f(sin x)dx

n/2 n/2

(c) g [ f(sinx)dx (d) m [ flcosx)dx  (2006)

N

6
X .
The value of the integral, | ———=——-+dx 1s
g '!. VI —x ++/x

(a) 172 (b) 3/2 (c) 2 ) 1
(2006)
. 1 1, 2 4 1
ll_r}l}o[?secz?+?sec2?+....+;sec21] equals
1 1 1
(a) Ecosecl (b) Esed (©) Etanl (d) tanl
(2005)
T cos’x
The value of | ——dx, a >0, is
-7 1+aX
(a) w2 (b) an (©) 2n (d) n/a
(2005)

The parabolas y?> = 4x and x? = 4y divide the square region

bounded by the lines x = 4, y = 4 and the coordinate axes.

If S|, S,, S, are respectively the areas of these parts numbered

from top to bottom; then S, : S, : S, is

(a 1:2:3 () 1:2:1

() 1:1:1 (d 2:1:2 (2005)

The area enclosed between the curve y = log,(x + e) and the

coordinate axes is

(a) 2 ® 1 (c) 4 @ 3 (2005)
1 2 1 3 2 2 2 x3

If I, =] 2% dx, I, =2 dx, I; =[2" dx and I, =] 2" dx
0 0 1 1

then

(@ I,>1, (b)) L,>]

(c) ,>1, d =1,

(2005)



75.

76.

77.

78.

79.

80.

81.

82.

83.

Let f(x) be a non-negative continuous function such that
the area bounded by the curve y= f(x), x-axis and the

ordinates x :% and x = B > % is (Bsinﬁ+%cosﬁ+ﬁﬁ).
Then f(%) is

(a) (%—JEH) (b) (%+\E—l)
©) (1—%+J5) (d) (1—%—5)

Let F : R > R be a differentiable function having

(2005)

S 4
f(2) =6, f(2)_( ) Then lim | —zdt equals
x—2 6
(@) 36 (b) 24 (c) 18 (@) 12
(2005)
2
‘[{(log—x—l)z} dx is equal to
1+ (logx)
X logx
C [ A —
@ 27 ®) (1ogx)2+1
X xe
(c) (10gx)2+1+ @ 73 +C (2005)

The area of the region bounded by the curves

=|x—2|, x=1, x =3 and the x-axis is
(@ 3 (b) 2
(© 1 (d) 4 (2004)
S(a)
If f(x) = = [ xg{x(1-x)}dx and
f(=a)
1,
I, = j g{x(1-x)}dx, then the value of 7 1, is
S(-a)
(a) —1 (b) -3 (c) 2 (d) 1
(2004)
m /2
If [x f(sinx)dx = A [ f(sinx)dx,then A4 is
0 0
(a) 4 ® = () 0 (d) 2n
(2004)
The value of [ = j % X is
(a) 2 (b) 1 (© 0 (d) 3 (2004)
The value of I|1—Y |dx is
(a) 7/3 (b) 14/3 (c) 28/3 (d) 173
(2004)
[ dx . 1t
cosx—sinx > €quat to
e x_3n L x
(a) ﬁlog tan(E 3 )‘+C (b) ﬁlog‘cot(z)‘+c
1 1 3
(©) ﬁlog tan(%—%)‘+C (d) ﬁlogtan(g+%)‘+c

(2004)

84.

85.

86.

87.

88.

89.

90.

91.

92.

If j%dx = Ax+ Blogsin(x—a) + C, then value of

(4, B) is

(a) (-sina, cosa) (b) (cosa, sina)

(c) (sina, cosa) (d) (-cosa, sina) (2004)

S

Jim 2 e s

(@ 1-e¢ (b) e-1 (©) e (d) e+l
(2004)

sinx

d (e
Let EF()C)—( P

J x>0, [f j3 sinx' v — F(k)— F(1),

then one of the possible values of k is

(a) 16 (b) 63 (c) 64 (d) 15 (2003)
xjnsecz tdt
The value of lin}) OxsT is
(a) 2 b) 1 () 0 (d 3 (2003)
The value of the integral /= }x(l—x)” dx is
0
1 1 1
@) n+2 (b) n+l n+2
1 1

© ithe2 @ (2003)
Iff(a+b—x)=f(x), then Zfxf(x)a’x is equal to

b b
@ L[ fox by 5% s
© LT favb-vdr (@ . T fb-dx

’ ’ (2003)

t
Iff()=e’, g)=y;y>0and F(t)=[ f(t-y)g(y)dy , then
0

(@ F@)=e -(1+1)
(c) F(t)y=te

(b) F()=te!
d F(O=1-e'(1+9)
(2003)

Let f'(x) be a function satisfying f'(x) = f'(x) with f(0) =1
and g(x) be a function that satisfies £ (x) + g(x) = x%. Then

1
the value of the integral [/ (x)g(x)dx is
0

2

2
e’ 3 e” 3
@ e+7-3 ®) e=F-3
25 e 5
(©) etz +5 (d) e -3 (2003)

The area of the region bounded by the curves y = [x — 1| and
y=3—|x|is

(a) 3 sq. units
(c) 6 sq. units

(b) 4 sq. units

(d) 2 sq. units (2003)



1P 427 437 4 4n? @ 32 (1 (©) 54 (d) ~3/4
93. n_I:lH X 18 (2002)
1 1 0
@77 O © 53790553 97. [ Isinxdx is
(2002) T
(a) 20 (b) 8 (c) 10 (d) 18
94. The area bounded by the curves y = Inx, y = In [x|, y = |In x|
and y = |Infx|| is /4 (2002)
(a) 4 sq. units (b) 6 sq. units 98. I,= I tan” x dx, then lim n[l, +1, ;] equals
(c) 10 sq. units (d) none of these (2002) 0 S
n ) (a) 12 (b) 1
95, J- 2x(1+512nx) dr is (c) o @ o (2002)
p lFcosTx
2 V2
(a) m/4 (b) ™ () 0 (d) 2 (2002) 99 J[xz]dx s
96. If y = f(x) makes +ve intercept of 2 and 0 unit with x and y 0
and encloses an area of 3/4 square unit with the axes then
2 (@ 2-2 (b)) 2+2
{xf’(x)dx is © -1 @) J3-2 (2002)
. @ 2 b 3 (© 4 @ 5 @ 6 (@ 7 @ 8 @ 9 @ 10 (@ 1. d 12.
13. @ 14. (@ 15. (¢) 16.(a) 17. @ 18. (d) 19. (@ 20. (@ 21. (b) 22. (b) 23. (b) 24. (b)
25. (a) 26. (a) 27. (d)  28.(d) 29. (¢) 30. (b) 31. (b) 32, (a) 33. (0 3. (b) 35. (d  36. (b)
37. (b) 38.(b) 39. (a) 40.(d) 41. (c) 42. (b) 43.(d) 44. (d) 45. (c) 46. (b) 47. (a,d) 48. (a)
49. (c) 50. (d) 51. (¢ 52. (c) 53. (b) 54. (a) 55. (b) 56. (a) 57. (b) 58. (¢) 59. (d) 60. (a)
61. (c) 62. (a) 63. (¢ 64. (c) 65. (c) 66. (b) 67. (c) 68. (d) 69. (b) 70. (¢) 71. (a) 72. (c)
73. (b) 74. (a) 75. (c) 76. (c) 77. (c) 78. (¢) 79. (c) 80. (b) 81. (a) 82. (¢ 83. (d) 84. (b)
85. (b) 86. (c) 87.() 88.(b)  89. (a,c) 90. (a 9. (b) 92.(b) 93 (a 94 (a 95 (b) 96. (d)
97. (d) 98. (b)  99. (c)




%x/p/lfwnwf/w/ws/

™2 sin’x
1. (@):Let I= _7{/21 5 ()
Changing x to —m/2 + m/2 — x = — x, we have
™2 sinx .
1= J. ﬁdx (i)

-T/2

}dx

/2
. 1 1
Adding (i) & (ii), we get 2/ = .[ SIHZX{ +

N 1+2% 1+427°
/2 /2
.2 .2
= J. sin” x dx =2J. sin”x dx (Ag the integral function is even)
—m/2 0
L 1=Z
4

2. (b):y = (gofilx) = cos\/x_2: coslx| = cos x

[-+ cos (—=x) = cos x]
Consider 18x* — 9mx + 2 = 0 y
= Bx-m6x—1) =0

= x=

w|;]
o la

O| m/6 m/3

/3
. /3 \/7
e~ 5 o (\/—

Required area= J. cosxdx =[sinx]
/6
sin® x cos” x

. I= dx
3. (¢ :Let '[ (sin’x+cos’x)*(sin’x +cos’x)?

_ J- sin’ x cos® xdx J- tan” x sec’ x

(sm X + cos x) 1+ tan’ x)2
Put 1 + tan®x = ¢ so that 3tan?x sec’x dx = dt
1 1

=§'[t_2 =_§.;+C __5 (1+tan x)

w2 2+sinx
4. (a):Let]= J. sin4x(l+log( - Ddx

3 2—sinx
/2 /2 .
= J. sin® x dx+ J. sin4xlog(2+s?nxjdx=11+12
-y .y 2-sinx
/2 n/2
Now, I, = J sin* x dx=2j sin® xdx
-m/2 0

{ [ Feodx=2[ f(oaxitf(x)= f(—x)}
-a 0

2 2+sinx
I, = Jsin“x-log( - )dx=0
i 2-sinx

[ [ r@dx=0itf(x)= —f(—x)}

/2 /2 1—cos2x 2
2 [ sin*x=2 (s1n x) dx =2 (—) dx
fant=2 =

I =
/2

1 172 (14cos4x
=— J. [1+cos22x—2c052x] dx =— J. [1+(7)—200s2x}dx
2 2

=— .[ ( cos4x 2cos2xjdx

/2 . /2
=l{ixg/2+l|sm4x|n _2|s1n2x|n }
2012 2| |0 | |<)

——[(é n)+ (s1n2n—sm())—s1n7'c+s1n()} _3r
2[\2 2 8

5. (@) :Required area is shown shaded in the figure.
On solving y = [y 4 (2,2 42
and y = x — 2

we get, (\/;)2 =(x-2)°

= x=x>+4 - 4x 0
= XX-5x+4=0
=>xx-4)x-1)=0

= x=1,4

. Required area

4 4
=}\/§dx+}(\/§—x+z)dx=f\/;dX+f(2—X)dx
0 2 0 2

y=Jx

4
x2

2| _2 2y~ Le-
—‘S(x) 0+2 , 3’(8)+2(4 2) 2(16 4)

SR
3 3 3

6. (a):Given, f(x— ‘2‘) — oyt ()

X+

Put x_4=t =x—-4=2t+xt
x+2

2(t+2)
=S x-—xt=2t+4=x(1-0)=20t+2) > x=?
—4(t+2)+1

t—1

(1) becomes f{f) = Z(M)+1 =

4(x +2)
-1

+2
On integrating (ii), we get _[ f(x)= —4J‘de+.|.l dx

or f(x)= ...(1)

= 4jx:11d +x=—4f1dx- 12f—dx+x——3x+12f—dx

=-3x+ 12 log,/l —x| + C
2x+5

7. (a) :Let ]=J.ﬁ
—0x—Xx

2x+6-1

N7 - 6x — x°

dx:>1.[



2x+6 i

- '[\/7 x_j\/(4)2—(x+3)2

«[ x+3

t—7f6xfx2 = dt = —(2x + 6)dx]

nl[—x+3)+C
4

= [==2 7—6x—x2—sin1[xT+3)+C S A=-2,B=-1

6x—x°

:>I.[

= I=—2(7—6x—x2)1/2 -s

3n/4 ¥
8. (d):LetI=J. —dx
1+sinx
/4
sni X 1—-sinx o4 x(1-sinx)
=>I=I( - x—.]dx: I=J 5 dx
l+sinx 1-sinx cos” x
/4
3n/4 A
= I= J x-sec? x dx — J. X — dx
/4 /4 cos x
3n/4 3n/4
= I= J. x-sec’xdx — J. x(secx tan x)dx
/4 n/4
, ¥ 3n/4  3m/4 1
= 1 =|xtanx|f[7;44— log(secx) |24 — - dx
COSX|n/y 5, COSX
3n/4 X 3m/4 3m/4
= I= |xtanx| - —log|secx+tanx| 7;4
T4 |CoS Xy m
3n m 3m
= I=-" -+ T2+ = \/——log(x/_+l)+log(x/_+l)

= [=—n+2n = 1=n(ﬁ—1)

9. (d:For0<x<1
B <xE<xie,x>-x>—x
3 2 ~ ~ 2 ~
er > e > e 1 e*cos?x < e cos?x <e”

2 3
As cos? x < 1, we have e* cos? x < e

3.
L <L <1

~ 2 ~
Thus, e cos? x < e cos? x < e~

3
cos? x

10. (a) : f(x)=.[gt(sinx—sint) dt

= f(x)=jgtsinx-dt—j§tsint-dr

= f(x):sin){g:lo [|t( cosz)|0 J' ;)(.[smz dt)dt]

2
= fx)= Sinx~%—[—xcosx—ﬁl'(—cos t)'dt}

2
X .
= f(x) =s1nx-7—[—xcosx+|s1nt|6‘]

X . .
= f(x)=s1nx~7+xcosx—smx ..(1)

Now differentiating (i) w.r.t. ‘x’, we have
2

f’(x):sinx~(27xj+%~(cosx)—xsinx +C0SX—Cos X

2
= fl(x)= x?cosx ...(ii)

Differentiating (ii) w.r.t. ‘x’, we have

2
S (x) =%~(—Sinx) +(2—2x)-cosx

2
= f7(x)= xcosx—%sinx ..(iii)
Differentiating (iii) w.r.t. ‘x’, we have
2
. 2 .
£ (x) = x(—sinx) + cosx — %(cos x)— (%) sin x
2
= f"(x)=cosx—2x sinx—;cosx ..(iv)

Adding (ii) and (iv), we have
2 2
7 (x)+ f'(x)=cosx —2x sinx —x?cosx + %cosx
= cos X — 2x sin x.
l+tanx—1

tan x
11. d) :Let /= dx = dx
@ '[1+tanx+tan2x '[l+tanx+tan2x
2 2
- sec” x
_J1+tanx+tan X —sec xdx J' 1- . dx
1+ tan x + tan” x 1+ tanx +tan” x
2
sec” x
e[
1+ tanx+tan” x

5 dt (Putting tanx =¢= sec? xdx = dr)

1
14—

—x—IL—x— ! tan™! Z\ic
( 1)2 [ﬁ]z V372 V312

t+— |+ —

2

2 tanl(Ztanx+1]+C

BN B

1
12.d:y=x%y= .
= xX¥=1
= x=1
Since area bounded by the o)

given curves = 1

. j.ydx+j.ydx=1:> Jl.x2 dx+j.ldx=1:> _
0 1 0 1

2/3

= %+logt—log1=l = 10gt=1—% = logt=§ =t=e

13. (a) : We have/, =J.tan” xdx,(n>1)

=.|.tan”_2 x (sec® x — 1)dx =.|.tan”_2 x sec” x dx — J.tan”_2 dx
t n—1 t n-1
A X Then, [, +1, ,={810
n-1 n-1
tan x°
Now, I, +1Ig = ()
And I, +I, = a tan x° + bx® + C (Given) ..(ii)

On comparing (i) and (ii), we get azl,b=0, and C is a
5

constant of integeration.



dx
1+ cosx

dx —
1+ cos(m — x)

dx
1—cosx

14. (a) : Let/ =

.M:l'—..as“;"’
sla—sn|Y
sla——s|y

On adding, we have, 21 dx

1—cos? x

.M:i'—..as“:'f
[N}

ST
4 3n/4
i
= J. cosec’x dx = — cotx|n/4 =2
T

15. (c¢) : The graph of the region is as follows :

32!

=x+

X
0 2

2 2
=(1+2) (3 2—2——31+1]
3 2 2

16. (a) : We have,

nJ/-4 8cos2x _ nr 8cos2x

2

3 3
12 (tanx +cotx) n/lzg[sin2x+cos xj

2sin xcosx

/4 cos2x /4
f —3dx = J. cos2x X sin2x X sin2(2x)dx

n/12 1 /12
sin2x

/4
=l J sin4x - (1-cos4x)dx =—.[s1n4xdx——J.sm8xdx
/12

TE T

12 12

Kl n

_l _cos4x 4 _l _cos8x 4
4 4 Jm 8 8 )=
12 12

—1 T 1 21
COSTL— COS— |+—| COS2T —cos—
16 3) 64 3

=_L(_1_1)+L(l+lj 3,315
16 2) 64 2 32 128 128

17. (a) :Let [= J.\/l +2cotx(cosecx + cotx)dx

= .[\/1 + 2cot xcosecx + 2cot® x dx

dx

cosx coszx d J-\/sin2x+200sx+2coszx

2 2

sm x sm X sin” x

dx

SlIl2 X

Jy
J
e T

2

\/ in?x + cos” x + 2cosx + cos” x

1+2005x+cos X J\/(1+cosx) A

sinx sin” x
J- 1+cosx) .[ 2cos?(x/2)
sinx 2sin(x /2)cos(x/ 2)
= [cot(x/2) dx =2log sin% +C
y

18. (d) : We have, x> + )? = 4 A
and y? = 3x > (1,13)
= 2+3x-4=0 w% <) =3x
S+ -1)=0 3 ;
= x=-4,x=1 1 5

1 2 E
Area = 2| [V3 fxde+ [V4-x dx T

0 1

2[6@]{25(§5m
SHERR I M

3x—4
: — |=x+2,x#t——
19. (a) : f(3x+4)

X4 sy 4= 3+ dr == EA

3x+4 3-3¢
444 102 25-10
Now, fif) =33, T 2= 33, Orfix) = 3x_3

2 e 10j
3x-3

Let

Now, Jf(x)d —f 2 =
=_j ﬂ__ dx
x=1 37x-1

3x-3

2 10 2x 8
=2+ Ztogr-D-Liog (x-+ ¢ =22 Blog (x-1)+ €
3513 og(x—1) 3 og (x—1) 3 3Og(x )

SO,A=_—8,B=z
3 3

2
20. (@) : Let I = ‘!.(xz

dx _} dx
—2x+4)? (=17 +3)*2
Put x—1=\/§tan9 = dx=\/§sec2 0do

Whenx:1,6:0andwhenx:2,6:g

J-n/é \/_SBC 06do _J-n/6 3sec’0dO _J-n/é 1
0 (3tan?0+3)¥%* 0 33(sec?0)*? Y0 3secH

_l 75/6 /6 l_ _1
_Efo 6d9-—(s1 )% 5(‘ 0)_—

2 6

Now,l=L:>k+5=6k:>5k=5 = k=1
6 k+5



2x12 + 5x9

21. (b) :Let [=|——dx
J.(x“:'+x3+1)3
2x'% +5x° i+i
15 i
:f X dx=
5 3 3 3
X +x +1 (1_'_
x° x°
1 1 2 5
Put, 1+—+—5—u,sothat—= —+ —6
x° x x
The integral reduces to
du 1 x'?
12_1_3:_2+C:ﬁ+c
u 2(x° +x7 +1)

22. (b) : From the definition of limit as sum

2
12 r
1/ lim — 1 r jln(1+x)dx
. ((n+1)(n+2)....3nj g n(”nj

=1 =e0
2n

n

n—eo

2
Now, [In(l+ x)dx =[(x+1) In(x +1) - x]; = 3In3 = 2 = 27 - 2

0
L, 27
Required limit = €7 > ==
e

23. (b) : The area of the required region is shaded.

2 2 2,2)
Area = n——\/zf\/;dx %
4 0
2

3/2 0,0
3721,
=TE—\/E'§'2\/7 :7'|;—§

1
24. (b) : We have, 2.[tan'1 xdx = Icot'l(l —x+x")dx
0

0

1
=J. (g—tan_l(l—x+x2)jdx
0
1 - 1
- 2 J.tan’lxdx= J.de—.[tarfl (1-x+x?)dx
0 0 0

1 1
N J.tan_l(l—x+ x%)dx =g— 2 Itan_lxdx
0 0

1 1
o 1\ A1 1 T (n) 2x
=—=24[(t | ——xdx;==-2| = |+ d
2 {[( an  x)x]y I1+x2x x} 5 1 J. 5 dx

0 pl+x

n T 1
=§—E+[log(1+x2):|0: 10g(2) — IOg (1) = 10g2

25. (a) : Y4
y=x2-5x+4
* (3,0) [4,0)
ofL N 4, [4, -
3.-2)

Required area = 4, + 4,

3
X
24

3
= ([ (- x)dx

1

3 5 4
+ {x—xz +4x}
3 2 3

+

7

dx

26. (a) : Consider, I = '[cos3 2sin2x

3

:2-{—7:
6

_J.cos x,l4smxcosx J.2cos x+/tan x J.

Put tan x = 2 = sec? x dx = 2t dt. Also secxx =1 + ¢

(1+t4)2tdt

Now, /= | 5

1
=+tanx +gtan5/2x+k

On comparing with the given equation, we get A =

Now, A+B+C=%

27. @) : x] y(t)dt = xI ty(t)dt+jty(t)dt
1 1 1

4
[(* =5+ 4)dx

Bs units
6 1

5

SEC X

=j(1+t4)dt=t+%+k

tanx

N\»—\

Differentiating w.r.t. x, we get _fy(t)dHX[y(X)—y(l)]
1

= Ity (B)dt + x[xy(x) = y(D]+ xy(x) = y(1)
1

= Iy (Hdt = Ity(t)dt +xy(x) - y(1)
1 1

Again differentiating w.r.t. x, we get

= (1 =3y = ()

y(x) 1-3x lﬂ_l

= 2 =

= 1ny=—1—3lnx+lnC:>ln

X
1

s _
X Uy Ce ©

LA eV o =—0
C x

10

y(x)  x ydx

|
C

[x]

28. (d) : Let 1=j[
X

Use'[f(u+b x)dx = Jf(x)dx = J'

Addlng (1) & (ii), we get
I —14)21+[x%]

- 2 2 d
3]+ [(x - 14)%)

29. (c) : Let I:J.

Put 1+\/;=t:>idx=dt

24x

2 _28x+196]+[x*]

dx
1+x)Vx1-x

g

t

X

(o lx-147]
(2] +[(x — 14)*]

y(x) — y(1) = xp(x) — (1) + 2xp(x) + x%/(x)

;233( = J.idy = Ixizdx —J.%dx

t2

()

..(ii)

10
x5 21=j'dx=>21=6=>1=3
4



, 1 1
Again put t=— :> dt = ZTdZ

——dz

:2'|.1 2 1
J_

__2F+c-_zr

=-2v2z-1+C

=

'[\/22 1

30. ®) : I=
-[ +1)3/4
3 dx B dx
_I I 3/4_I ] 3/4
xz(x4)3/4{1+4} x5[1+4J
x x
Set 1+—=t = ——dx=dt
x x
1/4 1/4
1t 1/4 ( lj
NGRS PR S 1 S YR G
I BT 414 X
31. b) : y
y=1
o)
__ 1|8
Y=-7

The area is given byJ.(x —X,)dy and in this case

1
| [y_“_y_z)d _o+0® y
_ 4 2 4 8 6 12

1
[22 1} 41 (1 1) (1 1)
=l ——=|-|E2+—|=| == |- | —=+—

8 6] Ls 86] \2 6) (32 48
_3-1 (3+2)_1 5_32-5_27_9
G 9% ) 3 9% 96 9 32

32. (a): LetI= j

lnx +1In(x— 6)2

} Inx )

=) T o i_ . (Use Inx* = 2In x, x > 0)

5 Inx+1n(6—x)
b b

Using ff(x)dx= If(a+b—x)dx, the above rewrite as
a a
In(6 —x)

fnen
I=
51

Adding the two, 2I= .[

nx+In(6—x)
lnx+ln(6 x)

4
de=[dx=2 - 1=1
lnx+ln(6—x) 5

33. (¢) : We have, | dx = dx

]
(x+1)3/4(x_2)5/4 (9(-1—1)3/4 (x_2)2

d x—=2
Put =t = -3 !

xX- (x— 2) dx

dt _— —4 /4
So, I=] a4 ? +C
l/x lnt
34. (b) : We have, [ x) 11+t . (i)
Put tZ— = dt:—idz
z 22
’J‘ logz ’J‘ logz
fx) = (Hlj 1z(1+z)
z
1 1 *logz
N + I d d
ow, f(x) f( J J0g2[1+z z(1+z)} “ { z ‘
_[(logz)2] _ (logx)?
2 2
1

35. (d) : We have, y + 2x2 = 0 ()
y+32=1 ...(ii)

Solving (i) and (ii), we get the point of intersection as
(1, =2) and (-1, -2).

1
Area = 2[((1-3x%)—(-2x%))dx
0

1 3
=2f(1—x2)dx=2[x—x—
0 3

4 .
= < sq. units
3 q

log(t +/1+1%)
1462

Differentiating (i) both sides, we get

36. (b) : We have,

dt=%(g(t))2 +C ...(0)

log(t ++/1+1%)

L+t
¢(2) =log(2 ++/5)

37. (b) : f(2 — x) = f(2 + x) = Function is symmetrical about
x=2

and f(4 — x) = f(4 + x) = Function is symmetrical about x = 4
= f(x) is periodic with period 2.

50 2(25)

[ fedx= | fldx=(@5-5) j f(x)dx =20%5=100

10 2(5)

= g(Og'®

= g()=log(t +1+1%) -

j fwydt —ix )

Differentlatmg (i) both sides w.r.t. x, we get

38. (b) :



f(sinx) cosx = 73 ... (i)

T
Putting x = g in (ii), we get

(Db - A2

2 2 2
1 X+1 X+l 1
39. (a) : J‘[1+x—f)e *dx = [1-e xdx+-[(x—f)e
X X
x+l 1 x+l
=J.e xdx+_|.x(1—2je * dx

X

1 1 1
X+ ot it
=J.3 x dx+{x'|.[1—lzjel xdx—J.1~el xdx]

X

1
xX+—
* dx

(Integration by parts)
1
—_[ x dx+xe ;—J.eH; dx :er;_,_c
¢ being an arbitrary constant.
40. (d) : 1% solution :

1
Area:§+2'|.\/1—x dx
0

1
T, (1-x)?

2 3/2 |y

n 4 3/241 n 4
=—+—[(1- =—+—

2 3[( ¥ o = 23

1
n
2™ solution: Area = St 2 fxdy
0
1

_.JE +_2(:1__;£) = IE4.f%
2 3) 2 3

7+2j(1 y )dy—+2[y_y3)

41. (c): J.Jl+4sm ,_451n, dx

I(l 2sin= ) dx = j

0

1—2s1n7 dx

/3

= _[(1 2sin— )dx+ J(Zsmf—ljdx
2 2
/3

0
/3
+(— 4cos£—xj
0 2

= [x+4cos£)
2

42. (b) : Let x’ = u, then 3x°dx = du
Also suppose _[f(x)dx = y(x)

T

=—E+8.§—4=4\/§—4—g

n/3 3
Now _[xSf(x3)dx = %J.uf(u)du = %[uj.f(u)du - J.(If(u))duJ
= %x31|1(x3) - szw(x3)dx +C

ox =12

d
43. (d) :d—i=lxl=2.

We can solve for y to get

2 2 tzz -2 -2
y1=j|t|dt=ftdt=50:2 and yzzz[ltldt:—_gtdt:—z

0
Tangents are y — 2 = 2(x —2) and y + 2 = 2(x + 2)
Then the x intercepts are obtained by putting y = 0.
We then get x = +1

44. (d) : Solving y = /x with 2y — x + 3 = 0, we have

yA
Wx-x+3=0= Wx-3)x+1)=0 H]]V
x=1,9 L
0o Go
3 3
Area—f[(2y+3)—y2]dy=y2+3y—y§‘
0 0

=9+9-9=9
n/3 n/3
A =
45. () : '[ 1 +\/tanx n"/-61+ \/cotx

n/3
Adding, 21= | [ 1 Vtany de
1+ \/tanx 1+ \/tanx

n/6
n/3
T
=j1-dx=(ﬁ—5)=E o 1=r
3 6 6 12
n/6

Again Statement-II is true.

5tanx
: dx=x+alnlsinx—2cosx|+k
46. (b): jtanx -
. o . S5tanx a(cosx +2sinx)
Differentiating both sides, we get = -
tanx -2 sinx —2cosx

5sinx sinx (1+2a) + cosx (a—2)
p = ; =>a=2
sinx —2cosx sinx —2cosx
X sindt |*  sindx
47. (a, d): g(x)= [ cosdtdt = g(x)=[ 1 } =
0
sin4(x +m) sin4x
+7) = =
= g(x+m 4 1
= gm=0 = gx+m =glx)+gm or g(x) — g(m).

48. (a): ¥* =L 2 =9y

NS

Area bounded by the parabolas and y = 2

3/2
—Zx'[(?)\/_—]dy SJ\/_dy 5x (]/) 0><2\/_=¥
49. (¢) : m—OSp(t) 450
p t
2dp p—900
=| dt 21 =t _ =0 t2
8.1.0 p—900 .(E = <n 50 = p=900-50-¢

Ifp=0, then%zem = t=2In18



50. @) : —-=-k(T-t)
2
On integration, V=k(TTt)+oc
2 2
Ati=0, V(=1 = I—k%+oc . o= 1-"%
As 1= T, we have W(T) = o = 1—"%
dy dy
51. (c):a=y+3 = m”lx

As y(0) = 2, we have In5 = C
Now In(y + 3) = x + In5

As x = In2 we have In(y + 3) =
= y+3=10 = y=7

In2 + In5 = In10

18In (1+x)

52.(0): = j dx Lt |- j-ln(1+x)dx
0 1+x2
/4
Letx =tan® = | = J. In(1 + tan6)d46
0

n/4
Now | = _[ ln(1+tan(4—6)jd6

/4
Adding 2]= | In(1+ tan9)+ln[1+tan[—en 0
0

n/4
= ln{(l + tane)(l + tan(z— ej)}de

n/4
2] = f(an)d@z%an = 8]:4%1n2 = [=8]=nln2.
0

53. ) : f(x)= T\ﬁsintdt

F/(x)=+/xsinx '

fr(x)= Jx cosx +%x’1/2 sinx
f(my=—In<0; f/@r)y=v2n> 0

Thus at m maximum and at 21 minimum.

e
54. (a) : Area=s+[ -1
2 10X

> +Inx |i =% 5q. units

55. (b): p’(x) =p’(1 — x)

On integration, p(x) = —p(1 — x) + &,
k being the constant of integration.
Set x = 0 to obtain p(0) = —p(1) + k
= 1 =-41+*k k=42

1 1
Now, [= J.p(x)dx = Ip(l —x)dx
0 0

1 1 1
On adding we get 2I'= [p(x)+p(1-x) dx = [kdx = [42 dx = 42.

0 0 0
Thus 7 = 21.

56. (a) : YAy = cosx

=1_T

The desired area =

/4 5n/4 3n/2
f (cosx —sinx)dx + J. (sinx — cosx)dx + J. (cosx —sinx)dx
0 /4 5n/4

/4 5m/4

=2[sir1x+cosx]0 +[—cosx—sir1x]n/4

(As the first and third integrals are equal in magnitude)

1 1
=2 —+—-— -2=42-2
FE MG EEE
57.®) :(y - 2)* =
Differentiating w.r.t. x, we have 2(y -2))’ = 1

¥= at (2,3), y' =112

1
2(y=2)
The equation of the tangent to the parabola at (2, 3) is

y—SZ%(x—Z)Dx—2y+4:0
VA
(2,3

~
U

X

0
5.0 x=(-27%+1

The area of the bounded region

3
= [l -27 +1- @y =4y

9
=[0? —6)+9)dy—!<y 3dy Putt=3-y=dt=—dy

0

3 tq 33

=__=9

({ [3 b 3

58.(c): 1= _[[cotx]dx
0

I= ’f[cot(n — )y = ’f[— cot x]dx

Adding we have 2I = !{[cotv +[—cotx]}dx

2 = !( Ddy=-T - [=_n/2
Note that [x]+[=x]=0,x e Zand =-1,x ¢ Z.
1

i),

X

N sinx
59. (d): Isln(x—z) sin(x—%)
= ﬁj[cosg + cot(x - %)sin;]dx



o vt ofo(s

Sin(x‘ )
Cc bel]lg a constant ()f integration.

60. (a) : Solution x + 2)? = 0 and x + 3y?> = 1 we have

—1In +c=x+In +c

2= 92 2
1 3y_ 2y = y =1 _2’1)’\)’

y==1 \A%
y=—1 = x=-2 _
y:1 = x=-2 x/zzé : (1,00 *
The bounded region is as under X ~2,-1| x+32=1

x+22=0

1
The desired area = 2‘[[(1 =3y*) = (=2y")]dy
0

1 3 2 4
=2|(1-y*)d =2[ ——J —2xZ2-2 4q. unit
‘([( ¥ )dy y=3 \ 2><3 3 Sd- units

61. (c) : In the interval of integration sin x < x
tsinx o : 2 L2
1= dx < |—=dx = \/;dx:{_ »3/2] ==
e R
1 1
coSx 1
I=— Also J= de< [—=de=[2Jx]\ =2
3 =
J<2 .
62. (a) : Required area y =]
1 Y=
= [(x = x)dx 1,1
0
1 X
|2pn x| 2 11 @0
3 2 3 2 6
0
1 dx 1
63. o= ==
(©) j( n) 2logtan(2 12j+c
sin| x+—=
6
. -1, T -1 2:E
64. (¢): [sec tl/_ 7 sec x—sec 5
1 T n 3m
= =—+—=— -
sec x ta T = x=—2.
65. () : F(x)= jlmdt+j h”
Int Int Tlnt 2
=[—==dt ==
Fn= J(l+t (1+t)t)dt [5di = (nx)
F(e) = 1/2.
66. (b) : [[x]f'(x)dx, say [a] = K such that a > 1

2
K a
=f1 f'(x)dx+f2f'(x)dx+ ...... + KJ 1(K =1 f'(x)dx + II< Kf'(x)dx
1 2 -
=fQ) S +2[fB)-f @] +3[f A —f(3)]+ ...
K -1 [f(K) -f(K-D]+K[f(a) - f(K)]

+f(K)] + K f(a)
+f([aD]

-/ +r@+
=lalf(@ - [f(D)+f(Q2)+

=T
2
67. (¢) : Let I= [ [(x+m)® +cos?(x+3m) ] dx
=3
2

Puttingx + © =z

-7 —3n -7

T _-r _
Also x_Tﬁz—iandx—TZPZ—z codx = dz
and x + 3t =z + 2n
n = x
2 2
I= I[z +cos2(2n+2))dz = [z3dz+ j cos?zdz

—T -
R 2

i
2

; =0+21xX_Z

= 0 (an odd function) +2|cos’z dz %573
0

n n—1 n=3

b4
— =2
. 2. | n n=2""" 272 it n=2m
Using fact [sin” xdx = 1n-3 2
0 n—a-> . = iftn=2m+1
n on—2 2

68. (d) : Let I= Txf(sinx)dx
0
1= T]'[(11: —Xx) f(sinx)dx
0

Using [/ (x)ds =] f(a—x)dx
By (i) & (ii) on adding, we get
1= ET|Ef(sinx)(bc =X f f(sinx)dx
29 2%

[Using zf F(x)dx = 2Z F(x)dx if £ (2a — x)

x

2
f sin(£=x) dx=m| f(cosx)dx
(s -0 =]

=f®)]

=T

oS —|a

f S(x) _h _b-a
69. (b) : Using fact J,f(a+b+x)+f(x) —if(x)dx—T
¢ x 6 3.3
dx = 2
£\/a x+J_ 2
.1 2 1 2 2( 4 |
. lim —sec” —+—=sec”| — |+...+—sec" 1
70. () 2 552 22 (nzj P
2
-1 21, 2 o4 n . 2(n
= lim — —+ = 2 ot —sect | —
nf;onZ sec R sec (nzj o (’12]
2
— 2 r=n 1
= 2fr) =lim X —(L)sec2(£)
’11141)1;10 ;1 (l’l jsec (;) n—w =0 N\N n
= jxsecz(xz)dx - Lian1.
0 2

T 2

71. (@) : Let f(x)= | £ Lax (a>0)
A

b 2

.[ COS xdx

b b
. f(x) = CJ fx)dx=]f(a+b-x)

-n l+a

(D)



X 2
a COS X
[ 4COSX gy

() = - ()

-7 1+Cl

2f(x) = jcos xdx = 2jcos x dx

—T

/2
= 2x2 [ cos’x dx  2f(x) = 4x 1 x%
0

[\

nz
By using [ sin” x dx
0

n=1n=3 1 _m.. .
e g 2><21fnlseven

= f(0) =75
72. (¢) : Total area = 4 x 4 = 16 sq. units /Ji
4 2 \ C
Area of S; = [ Zdx = % =S ¢ y=4
0 /S,
0 1 7
16 16
S, =16—- =—x2 =
2 370 T3 ~
ARV TN B B x=4
73. (b) : Required area = I log, (x +e)dx Y/
-e y=log(xte)
e 0,1
= [logz dz _Amjﬂﬂ_>
1 l-e o X
=[z(log,z-D]f =1
74. (@) : For0 <x <1, x*>x* . 2x2> 2"
and for | <x <2, ¥>x . 275 2%
ie. 2% < 2° =>1I;<1, as 2 5 2
Lo 13
'.(j)2 dx>(j)2 dx 1>1
75. (¢) : According to question,
B B(>n/4)
[ f(de= | BsinB+EcosB+B«/§)
n/4 n/4 4
f® = smB+BcosB—ZsmB+\/_ f( ) = —%ﬂ/z.

S 43 ' 3
76. (¢): 1im J’ 4—dt (0/0) form, = lim S'(x) x4(f(x))
xX—> X — x—2 1
=47"(2) x (f(2))° ——><4><6>< 6x6 =18.
77. : Consid = *
(c) onsider f(x) = (logx) "
l-s»(logx)2 —%
-‘ o ‘/Y -
S (14 (logx)*)?
2 2
’ 14+ (logx)” 210gx= (I-logx)
f (X) = (l+10g2.‘f)2 (1+(10gx)2]

(1-logx) : . .
-~ o7 d . d.f _—
[1+(10gx)2] v = [f(x)dx = f(x)

1-logx X
T o | T T
1+ (logx) 1+ (logx)

x=2 if x>2
78. (¢): y=49 0 if x=0
2—-x if x<2
Required area = Area of ALAB + Area of AMBC

YV A

(0, 0y

A(1, 0) B(2, 0) C(3, 0)
x=1,x=2,x=3

:l[ALXABJrBCXCM]:l[1X1+IXI]:1
2 2
79. (¢) : As f(x) =
1+¢e*
(@) = le Coand f(a) = —— o f(-a) +fl@)=1
+e 1
Sf(a) Sf(a)
Now [ xghl-xyde= [ (1-x)g{(-x(0)}dv
f=a) f(=a)

b b
using If(x)dx :I f(a+b—x)dx

(@) 1@
= 2 I xg{x(1—x)}dx= J g{l-x)x}dx =21, =1,
7Ca e
L _2
L1
, 3
80. (b) : jx f(sin x)dx = j £(sin x)dx
0 0
g T T
or AJ f(sinx)dx = %.([ f(sin x)dx = ! xf (sin x)dx
o2
Af f(sinxydr= T { £(sin x)dx

TC

U

o'—.w\:\ o'—.w\:l =

Al f(sinx) = njf(smx)dx =A==

o, ) 2
81. (a) : I (sin x + cos x) dx= I (sin x + cos x)dx

AT Ik
0 +/(sin x + cos x)* 0



(cosx . jrzt

= +smx | =1-(-1)=2

-1 0
3 3

82. @ : | |1-2*[dr= [10-0)0+x)|dx
-2 -2

Putting 1 — x> =0 .. x =+ 1
Points -2, -1, 1, 3
1-x i [xel 3
. 2 = . 2
- {u—u-xl» eetamdeat o[ =3 dx
i)

-1 1 3
- j (x2 —1)dx +J' (- x2)dx +I (x2 = 1)dx
) -1 1

83. (d) : J‘;.dx where a = b = 1
acosx —bsinx

let a=rcos6=1
b=rsin@=1.r=+2
0 = tan"!(b/a)

- %j dx
2 Tcosx—Tsinx
1 1
- LJ‘—I dx = —I—dx
29 cos(x + w/4) 2 sin(n+x+n)
2 4
1 j‘ 1
_ dx
2 2sin £+3—'th cos —+3—n
2 8 2 8
| sec2(3g+;j
= dx x 21o (E 3—7[)
= g|tan| — + +C
2 8
1 x 3n
= ——log|tan| =+ — ||+ C
ol an(z SJ
84. (b): f&dx = Ax + B log sin (x — o) +C
S sin(x - o) &

Differentiating w.r.t. x both sides

sin x Bcos(x—a)
= sin(x — o) =A+ sin (x — )
= sinx=4sin (x —a) + Bcos (x —a)

sin x = A4 (sin x cosa — cos x sina)
+ B (cos x cos a + sin x sin o)

sin x = sin x (4 cos a + B sin a) + cos x(B cos o — A4 sin o)
Now solving 4 cos oo + Bsin a =1 and B cos oo — 4 sin oo = 0
(4, B) = (cos a, sin a)

4 .
86. (c): Given Iiesu”3dx - Fk) - F(1)
1 X

442
j%e““}dx = F(k) — F(1)
1 X

64 sinz
=]

1
= [F@" = Fy - F(1) = F64) - F(1) = F(k) - F(1)
= k=64

dz= F(k) — F(1) where (x* = z)

2 2

X 2 tan x
tant tan x Lt
87. (b): Lt @_ I:}O T x50 osinx
x50 xsinx x—>0 xsin x el
X
2
T T
x>0 x L Sinx
x>0 X
1
88. (b): [x(1-x)" dx
0
Putting  x = sin%0
dx =2 sin 0 cos 6 ddand x=0,0 =0
x=1,0=mn/2
1 w2
J.x(l - x)"dx = .f sin® 0cos> 0 (2 sin O cos 0)d0
o 0
2
- 2j sin® Bcos? T 1940
0
r2
[Using I sin® *19cos *lod0
0
[(2n)(2n = 2)..2][(2n)2n - 2)..2]
- (4n + 2)(4n)(4n —2)...2
/2
2 .f sin® 0cos?" 10 40
0
_ 22x(2n)(2n-2)2n—4)..42] 2x2x1
2n+4)(2n+2)2n)2n-2)...42 (2n+4)(2n+2)
1 1
= = - By partial fraction
(n+2)(n+1) n+l n+2 (By p )
b

89. (a,¢): Let/= fo(x) dx

a
b

1= J.(a+b—x)f(a+bfx)dx
b b

1= j(a+b) fla+b—x) dx - jxf(a+b—x)dx
) )

/= j (a+b)f(x)dx—jxf(x)dx

a



a+b

j f(x)dx =

90. (a) : From given F(1)= J.f(t -y eg(y)dy
0

¢
= J‘elfyy dy (By replacing y — ¢t — y in f(»))
0

0 t
Ft) = —j (t - 0)e°d0 = J’(t — 0)e’d0

t 0
=[te) —[0—-1)e =t —1)—(t—1e -1
=et-t+1)—t-1=€-(@+1

S =f"(x)and (0) = 1 = j;,(())

= logfx)=x= fx)=e"+k=f(x)=¢€"asf(0)=1
Nowg(x) = x> — ¢

91. (b) : As

. j.f(x)g(x) dx = j.ex(x2 —e")dx= j.xzexdx—jezxdx
0 0

0 0

er 1
= [(x* — 2x + 2)e]} - [ 5 J
0

¢ 2 T2 2

Using f"(x)e* dx = e'[f"(x) — f;i"(x) + £"(x) + ..+ (1)1, (x)]
where f,, f,, ... f, are derivatives of first, second ...n™
92. (b) : Required area
0 1 2
~ e+ -+ 30— (ra e +[G-D- (- v
1

-1
0 1 2

J'z(1+x)dx+j2 dx+j(4—2x) dx = 4 sq. units
-1 0 1

order.

14 14 P
93. (a): Lt 17+ 27 + ... +n Xl
n—w n? n
P P P
L 1{(1} (2) +....+(z”
n—o n n n n

r=n

1{r) L 1
,,520;_1;(;) = [t -

94. (a) : Required Area

Sx) = [loglx]|

1
2J'|log|x|| dx

0 1 o
2[(x|log|X||)1 —l(—ij.x dx 1, 0)

2[(1 = 0) + (x)§] = 4 sq. units.

(1, 0)

xsin x
2| ———dx 4 2| —/—/——— dx
95. () : J.1+cos X J.1+cos X
. 2J~ xsin x de2 . ZJ- xsin x dr
1+cos X 1+ cos® x

T T
T smx
_ 4jﬂdx 4 o[ dx

01+coszx 2y +cos”x

[By using jxf(sin X)dx = gj f(sinx) dx
0 0

) .

sin x
[ —
s 1+cos” x

=4n x (E—Oj =
4

2
96. (d) : Given | f(x) dr= 34
0

1
- 45><2 x dx=4n (tan™' cos x)’
2
(By putting cos x =17)

2 Jz‘xf'(x) dx |

>
o 0,0 o. 0)

jf(x)dx jf(x)dx— [x- f()T — 34 = 2f(2>— -

=0- Z[ f(2) = 0, curve having intercept 2 units on x-axis.]
— 3/
107 107 P
97. (@) : I |sin x| dx = _[ |sin x| dx — “sinxldx
0 0

T
=10x2-1x2=18

/4 /4

(Using period of [sin x| = m)

98. (b): /[, = Jtan"xdx I, ,= Jtan”_zxdx
0
n/4 n/4
I +1 ,= Itan”xdx+ J‘tan”’zxdx
/4 /4
= J‘tan”fzxx (secZx —1) dx + Jtan”_zxdx
0 0
4

=2 xsec? x dx

Il
—
s
B

=

1

L = L ) =T U v, =1
2 1 NG

99. (¢) j [X]dx = j [x2]dx + j [x2]dx
0 0 1

&

=0+ Ildx:ﬁ_l
1
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