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ANSWERSHEET (TOPIC = INTEGRAL CALCULUS) COLLECTION #2

Question Type = A.Single Correct Type

Q1 (B) Sol [f(t)d
consider g(x)=].f(t)dt = g(0)=0
LMVT for g in [0, 1] gives some a.e (0, 1) such that Mag'(oc) (D

222l gy 2)
(1)+(2) g'(oc)+g'([3)=g(2)—ﬂ(l‘); but g'(x)= )(4).4)13

710
16

(ot (o) +Bf (BY)) = [ £ ()at = (B)]

0

(x-o)
Q2 (A) Sol I= ['sinfffdt where 2x-a=t =  dx=—

-

0 T—0
:l j —sintdt+l j sin tdt
2, 23

:%cos i’ —%cos ™ :%[l—cosoc]—%[—cosa—l]

:%(l—cosa)+%(l+cosa) =1 Ans. ]

/2
Q.3 (A) Sol a, = (1=sint) sin 2t
0

Let 1-sint=u = —cos tdt =du
1 1 1

=2.[u“(l—u)du=2 J.u“du—J.u““du =2(L_ 1 j
0 0 0 n+l- " n+2

1 1
h & oy _
enee n (n(n+1) n(n+2)J

gggoga;"=2(2G—ﬁj‘%2&‘niznz22[%_1111}_2&}12)

:2(1)—[(1—%}+G—ﬂ+@—3+ ...... }=2—%=% Ans. ]
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2008
Q.4 (C) Sol [x3—4014x2+(2007)2x+i}
2008 |,

=(2008)’ —4014(2008)" + ((2007)2 +LJ.2008
2008

= (2008)[ (2008)" ~(4014)(2008)+(2007)" | +1

= (2008)[(2008)2 —2(2007)(2008)+(2007)2]+1: 2008[(2008—2007)2]“
= 2009 Ans.]

Q.5 (B) Sol y=In"x-1

220X g = 7 x=1
X
X>1,yT and 0<x<1, yis{
A=|[(In*~1)dx
1/e

o (2o
et (-2
- fa o2

1/e
1
Q.6 (A) Sol Consider I=f(py+a(l-y)) dy
0

=j(a+<b—a>y>*dy{(“(b‘a”) -bia]

(X+1)

e e e

bx+l _ o X+l 1/x 1 L&
now L=Ilim a .
x>0 b-a (x+1)

1/x liml(erlfl)

— lim| —" o (b )" lim(x+1)" =e™ " =e
—X—)O (X+1) x—0 b—a - ;szl
g I (x+1) e
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lim —————— L(b/n b-a/na)
— eb—a x—0X X — eb—a

hence f'(gjz—l ash'(07)=-1 = ()]

Q.8 (A) Sol I:3T21.f(x)dxzxf(x)] —3T2f’(x).xdx

3m/2
if[ij_f(_) [ X =6 a 220 %(a—3b)  Ans. |
2 2 2 2 2
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Q.9 (A) Sol Izj

(e" +e™* )+(ex —e " )].ln xdx

—_ 1
f(x) xf(x)

I

Q.10 (B) Sol 11=j({x}.{x2}+{x2}{x3})dx

-1

y Note that j-(x3+xs)dx+j.(x3+x5)dx
-1 0

1

ey :I(x3+x5)dX:0

~1 i -1

I, = J‘l({xz}{x}+{x3})dx
x if 0<x<l1

now, =
{X} L+x if —1<x<0

Also, for —1<x <1, {x’}=x2

and {Xj}— X3 lf 0<x<l
1+x if —1<x<0

0 1
hence I, =Ix2 (1+x)+(1+x3)dx+_[x2(x+x3)dx
-1 0
1

0
I, =I(sz+x3+x5)dx+_[(x5+x3)dx
-1

® x® ’ 2
= 2_[ x*dx = 2—} == Ans.
: 3].3

Q.11 (A) Sol —Z-y=l-¢7, LF.=¢™
dx
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ye ™ =I (e"‘ —e'zx)dx
ye  =e* +%e‘2" +C
if x=0,y=y,
1 1
y0=—1+5+C = C:y0+5
et =—¢" +le’2X + +l
Y- > Yo >

If X — oo, then y, = —% Ans.|

Q.12 (A) Sol ye™ =Afe™+B
ey, —2ye T =X (e‘2x —2xe ™ )
Canceling e™* throughout

y, —2y=A(1-+2x) (D)
differentiating again

y, 2y, =—2A = A=ZYI—2_Y2
Hence substituting A in (1)
2(y,=2y) =(2y,—y,)(1-2x)
ZY1_4YZZY1(1_2X)_(1_2X)Y2
d(dy dy
1-2x)—| X2y |+2| ZL -2y |=0
( X)dx[dx yj (dx yj
hence k=2 and 1=-2 = ordered pair(k, 1)=(2, -2) Ans. ]

Question Type = B.Comprehension or Paragraph

Q.13 () Sol Q.1 [A]

Q.2 [C]
Q.3 [C]
dy 2x 4x*
Sol. — =z
[So dx+(1+xzjy 1+x*
_[ 2x2 dx:e]n(sz)
LF. =¢'™ =(1+x%)

y(l+x2)=_[4x2dx =4TX3+C

Passing through (0,0) =  C=0
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y= 4x*
3(1+x%)

dy 4 (1+x2)3x2 -x’.2x _43CHxt | 4x2(3+x2)
dx 3| (1+x?) 3 (1) | 3(14x?)
Henceg>0 v x #0;

dx
% =0 at x =0 and it does not change sign p x =0 is the point of inflection Ans.

X

y =f(x) is increasing for all xe R

o/

I

X —>00; y—oo ) X —> —00] 'y — —00

Area enclosed by y=f"'(x), x-axis and ordinate at x :%

3
A:z_i X 3 X
3 3901+x
put I1+x° =t =  2xdx=dt
t—1
A:E_er—lmzz—zr@—{ﬁt
3 39 ¢ 3 3500 ¢
2 2 2 2 2
=Z_Z[t-Int] ==<=[(2-In2)-1
3 3[ nt) 3 3( n2)-1)
_E—z[t—an]zgan Ans.]
33 3

Question Type = C.Assertion Reason Type
1

Q.14 (C) Sol Let [f(t)dt=k, so
0

f(x)=xk+1, now

(kt+1)dt =k

© ) —

= §+1=k, so k=2
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f(x)=2x+1,
3
Also  [f(x)dx =12
0
= option (C) is correct. ]

/4
" dx

Q15 D) Sol 1= [ _— (using King)
4 1+sinx
/4 /4
20= I_quz = 1= dx
2 1=sin” x “,COS” X
/4
I1=2 .[ sec’xdx 20 = Statement-1 is false]
0
dy
Q.16 (A) Sol —=dx
+1
tan”' (y)=x+C
y=0 when x =7
T i
——<X-T<—
2 2

B(1,2,3)

Question Type = D.More than one may corect type

Q.17 () Sol B,D
[Sol. We have f(x)=x*+ax’+bx’
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1 1
Where azjt.f(t)dt and szf(t)dt
-1 -1

1
How a = [t[(a+1)’ +bt’)dt
-1

1
a=2bjt4dt=@ ........... (1)
! 5

Again b= jf(t)dt = j((a+1)t2 +bt’)dt :2j(a+1)t2dt
-1

-1 0

b=2(a3+1) .......... )
From (1) and (2)
5a_2(a+1)
2 3
(5 2) 2 112
—-Zla== = Fa=%
2 3 3 6 3
a=i and b=E
11 11
1 4 ‘ 10
Hence |tf(t)dt=— and |f(t)dt=—
Il (t)de=— Il() -
f(x)=(a+1)x*+bx’
f(l)= 1)+b
W=(@r)+o 1)) =2(asen) =30
f(-1)=(a+1)-b 11
and f(l)—f(—1)=2b=% = B, D correct:

Q.18 () Sol A,D

—
even

[Sol. Consider f(x)= J.(tsinat+£)£+ ¢ jdt:2j(tsinat+c)dt

odd even 0

X
X

X
cosat
+f

cosat
= 2{—t dt+ct I}

a

} (using I.B.P)

00'%1

—xcosax 1 .
=2 ——+—sinax+cx
a a

. f(x ) cosax sinax
lim ( ):hm2 -t +c
x—0 X x—0 a a.ax

= 2{—l+l+c} =2c]

a a
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Question Type = E.Match the Columns

Q.19 ) Sol (A)R;(B)S;(C)P
[Sol. (A) 6,+6, =§
0, 0,
I= I do = I tan 8d9 (using King)
5, 1+tan(n—6) 5, 1+tan 0
2
8,
21=Id9:92—91:M:> 0 ans. = (R)
2008 2008

6

£ 1) () 2()] o) () (x)2 ()

B) 1= j{

iﬁ

2009 , 2009
| 2 2

H e
3G o
[RICRC

Consider y=f(x)=

x=1"(y)=

decreasing)

©

=

y'=1-x"+1;

f"(Y)=(1—y“)ﬁ; g(y)

)] =2009

)

g (x)
JHAX =f(x)g(x)+
(0)}
(0
Ans. =

(1_Xn+1 )”“

X+1=1_yn; X=(1— n

(I—Y“)ﬁ;

y")
g(x)=(1-

}X

(S)

where =2007
g(y) (say) (note that £ (1)=0 and f(0)=1 and f is monotonic

1

n+l’
1
x“)E :(l—x

N
2008

2007 )

Hence the two function appearing as integrand are inverse of each other.
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1

Ll
I

j.f dx jle' )dx j ()+x(f'(x))dx)=xf(x)

=f(1)-0=0 Ans. =  (P)]]

0

'—h
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