MATHEMATICS pefinite Integration & Its Application

Bl Exercise-1 |

Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.

OBJECTIVE QUESTIONS

Section (A) : Basic Problems (Definition based, Substitution, By parts)

AL J‘ VX +1+ \/_ _
4 4 3 3
) 3 (\/_+1) (2)5 (\/5—1) 3) 2 (\/5—1) @) " (\/5—2)
1
I xe* dx
A-2. 0 =
1 (2)2 (33 (4) 4
1
A3, v([ (x% +1)(x? +2)
—Jritan‘1i E—itan‘1i
o4+ V22 @2 V2 2
LRI LI
@4 V2 V2 @3 V2 2
Ttan2 X
A-4. 0 dx equals -
(1) /4 21+ (TT/4) (3)1-(Tt/4) 41-(t/2)
A-5. j J_ dx, equals-
2 .5 2.2 372
—(3" -1) Ve 2 _
(1) &3 20 (3) 3 (4) V2
T\/1+sin2x
A-6. 0 dx equals -
3
(1) 1/2 ()1 (3) 2 (4) 2
& x . sinx
A-7. o COX g equals to :
1 n_1 n 1
w4 2 24 2 3) 4 4) 4
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MATHEMATICS pefinite Integration & Its Application

A
1- cos[g e"J
A-8. fnn—tn2 dx is equal to
e 1
@ V3 2-V3 3) V3 @~ V3
je" (1 1
A-9 1 X X dx equals
e [e_ 1J e
1 2 (2) 1 3)e(e-1) 4) 2

A-10.1f © dx = 2 | then © dx wherea>0is:

Vn N il 1 \/E
(1) 2 (2) 28 (3 @ (4) 2 1a
e dx 297)(

A-1L0f L= = ™ X and L =1 % dx, then

D)L= @2L=1I B hL=20L (4) 2I: =30

b
d [f(0)a(x)dx
A-12. If 9X f(x) = g(x) for a < x < b, then = equals to :
[f(b))* —[f(a)]’ [9(b))* —[g(2))®
(1) f(2) - (1) (2) 9(2) - 9(1) (3) 2 (4) 2
10{)( - 5i|

A-13 The value of 5 5 dx, where [.] represents greatest integer function is

1 (2)2 (33 40

[—tan‘1 x]

A-14.The value of ~ ™"’ dx, where [.] represents greatest integer function is

1 (2)2 (3)3 (4)0

/3
6 f [2sinx]

A-15.The value of ™ s dx, where [.] represents greatest integer function is

1 (2)2 (33 40

Section (B) : Properties of definite integration

x x<1 2
LR
B-1. If f(x) = = ,then © dx is equal to :
4 5 5
(1)1 @ 3 @3 3 4) 2

&—
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MATHEMATICS pefinite Integration & Its Application

j |1+ 2cos x|
B-2. 0 dx is equal to :
2n Ii243
1 3 ()T (3)2 @) 3
1
[ 13x-1]
B-3. 0 dx equals
(1) 5/6 (2) 5/3 (3) 10/3 (4)5
J ) | €nx
B-4. Ve dx equals
1)e?t -1 (2) 2 (1-1/e) (3)1-1/e 4)e-1
1.5
(1] dx
B-5. 0 , Where [.] denotes the greatest integer function, is equal to
1
(1) V2 -2 @2- V2 (3)2+ V2 @) V2
3
[ Ux=21+x)
B-6.  The value of - dx is ([x] stands for greatest integer less than or equal to x)
@7 (2)5 (3)4 4)3
4
[tog, [x]
B-7. 1 dx equals ([ . ] denotes greatest integer function)
(1) loge 6 (2) loge 3 (3) loge 2 (4) loge 4
n+1 4
j f(x)dx = n? jf(x)dx
B-8.  Suppose for every integern, . n The value of -2 is :
(1) 16 (2) 14 (3) 19 4) 21
I| cosx| dx
B-9.  The value of ©° is -
1)2 (2)0 (3)3 41
2
j tanx® dx
B-10. 2 =
1
1 2 2 (32 40
2
j. x* dx
B-11. -2 =
32 64 16 8
(1) ° 2 ° @) ° @ °
1
X17
B-12.

cos* x dx is equals to
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MATHEMATICS pefinite Integration & Its Application

B-13.

B-14.

B-15.

B-16.

B.17.

B-18.

B-19.

B-20.

B-21.

(1)-2 (2)2 (30

nl2
(x* + xcos x + tan® x + 1)dx

The value of -=/2 is equal to

(1o (2)2 @m

(4)1

N A

(4)

Letf:R - R, g: R - R be continuous functions. Then the value of integeral

i 15 0 =10

. g("ﬂ[g(xng(—x)]
dx is:

(1) depend on A (2) a non-zero constant (3) zero

sinx —x?
-1 3-1x| equals
. 1 2
sinx dx .[ —2X dx
(1) 0 (2) © 3-| x| (3)0 3—| x|
t cot'x
Thevalueof * ™  dxis
M1 (2) 2 ()3
j Jx
1 J3-x+4/x dx =
1 3
M1 2 2 3) 2
2
j x f(x) dx
If f(3 — x) = f(x), then 1 is equal to
31 f2-x) dx §j2 f(x) dx 1% fx) dx
(1) 27 (2)27 (3) 27
e log (4 +x)
2-log3 10g(4+x)+10g(9-x%) g ig equal to :
5
(1) cannot be evaluated (2) 2 (3)1+2log3
=2 asinX+bcosx
j7 asinxebeosx g,
0 sinX + cosx equal
(a+b)=
(10 (2) 2 (3)a+b

. [x(1-xy dx
The value of the integral -° is

1 1 1 1 1

(1) n+1 n+2 (2) M+ D(+2) @) n+2 n+1

(4)1

sinx — x*
(4) ° 3—|x]|
(4)0
(4)0

J‘Z f(x) dx
(4) <1

1
(4) 2+1log 3

(a+b)%

(4)

Z[L_LJ
(4) n+1 n+2

dx
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MATHEMATICS pefinite Integration & Its Application

f(x)
B-22. If f(x) and g(x) are continuous functions satisfying f(x) = f(a — x) and g(x) + g(a — x) = 2, then © g(x)
dx is equal to :

[ g(x)dx [f(x)dx
e (2)° (30 (4) f(a)g(a)
.'[./[2 dX
3
B-23. o0 1+tan” x equals
T T
(1)0 (2)1 (3) 2 (4) 4
2n
j | sinx | dx
B-24. 0 =
1 (2)2 (33 (4) 4
| x fnsinx
B-25. The value of the integral © dxis
2 2
I 2 T tn2 5 5
1 2 (2) 2 (3) ™2 (4) - ©n2
nl2
fn|tanx + cotx |
B-26. The value of © dx is equal to :
T T
(1) T in2 (2) -1t (n 2 (3) 2 n2 (4) 2- 2
/2
j (2€nsinx —¥nsin2x) dx
B-27. 0 equals
E.Pnl E.Pnl
(1) T ¢n 2 (2)—Tt/n2 3) 2 2 4)-2 2
Section (C) : Integration of periodic functions
2n
_[ |sin3x|
C-1. 0 dx =
1 (2) 2 (3)3 (4) 4
far &
11! _ log11 . . :
C-2. If o dx = , (where [ ] denotes greatest integer function) then value of k is
(1) 11 (2) 101 (3) 110 (4) 111
10
X X
frol3-[3]
C-3. 2 dx equals ([.]denotes greatest integer function)
(1) 10 (211 (39 (4) 12
x]
[ (x=1x1)
C-4.  The value of © dx is ([ . ] denotes greatest integer function)
x]
D X (2)2[x] 3) 2 (4)3[x]

&—
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MATHEMATICS pefinite Integration & Its Application

C-5.

C-6.

C-7.

10n
I(|sinx|+|cosx|) dx
The value of © is
(1) 10 (2) 20 (3) 40 (4) 50

sinx

2] [| sinx|{ >

0

} g
J (where [ ] denotes the greatest integer function and n € ) is equal to :

1)o (2) 2n (3) 2nmt (4) 4n
2n
sin? xdx,
fI= 0 then
nl2 nl2 n/2 /4
sin? xdx j sin? xdx .[ cos? xdx _[ sin? xdx
LWI=2 0 @) 1=4 0 @B)[=2 0 (4)1=8 0

Section (D) : Leibinitz theorem, Estimation of definite integrals, Definite integral as limit

D-1.

D-2.

D-3.

D-4.

D-5.

D-6.

of sum

XJ:h n’t dt—.x[ n’t dt

fim -2
o h equals to :
248nx
(1o (2) fn2x (3 X (4) does not exist
.y[costzdt ]Sl—nt dy
If a = a dt, then the value of 9X s
2sinx*

2sin? x 2sinx? « [1-2sin Y 2cos x>
) xcos?y (2) X©08 y? 3) 2 (a) Xsin y?
d g(x)
a (j a(t) dt)
dx 70 is equal to

) T
(1) @ (G) - @ () (2) 2 2

(3) 9" (¥) @ (9() = (x) @ (f(x)) (4) @' (9(x) g'(x) = @" (f(x) T (x)

The value of the function f(x) =1+ x+ (In2t + 2Int) dt, where f' (x) vanishes is:

(1) e- 2) 0 (3) 2e- (4)1+2e1
sint \ﬁ H 2
X = Isin*z dz yzjsmz dz dy
z dx
If 2 and n . then is equal to
tant 2t? tant t°
2 2 t t
(1 2 (2) tant 3 t (4) "
d J‘\/cost dt
dx <,

fim [
The value of x> 1-+vcosXx is
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(1) 0 () 11 (3) 10 4) 12
nl4 tan
| = f AN X ax
X
D-7. Let 0 , then
r T
(1) 0<1< 4 (2)1>1 3) 4 <I<1 (4) None of these
|- tanxdx
D-8. If 0 Vx then
2 2 5 1
@ i< 3 @1> 3 @)1< 9 4)1< 3
If..% dx
D-9. Let 1V1+X' then
L 1 1 1 A
Wi> V2 1< V17 @ 7 <1< V2 (@1<V19
l?im\ﬁ+2\/§+3«/§+ ..... +nvn
D-10. "~ n*' is equal to
1
_[x\/; dx S
(1) ° (2) 2 (30 41
n r3
fim Z( 4 4}
D-11. no= NN equals to :
1 1 1
(1) fn 2 ) 2 in2 3) 3 m2 4) 4 2
.om . 2n . 3m . (n=1n o
&m 5|n2—.sm2—.sm2— ....... sSiIn——
D-12. n»= n n n n is equal to :
1 1 1 1
(1) 2 23 (3) 4 (@) °
2
[ 1)
D-13. If f(x) is integrable over [1, 2], then 1 dx is equal to:
n r 2n r
fim 1 Z f[nJ fim 1 Z f(n]
(1) n—=w ] r=1 (2) Nn—=w N r=n+1
2 (r+n a (r
fim 1 Z f(TJ fim 1 Z f(ﬁ}
(3) n—>w N r=1 (4) n—oew f r=1

Section (E) : Reduction Formulae, Walli's formula

ni2
J’ Xm
E-1 Ifuo= © sinx dx, then the value of uio + 90 usg is :
4l 5 5
B9 \? 2 \2 (3)10 \2
jx“e”‘dx
E-2. 0 (nis a + ve integer) is equal to

)
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@Q)n! 2)(n-1)! B)(nh-2)! (4) (n+ 1)
n/2
sin® xdx
E-3. The value of © is
(1) 10 (2) 4 3 8 (4) 32
f sin” xcos® xdx
E-4. The value of © is
32 32 32 32
1) 3003 ) 303 A3) 3001 4) 301
3
JXSIZ ( 3_x )3 dx Sabn
E-5.  The value of © is 2, a,beN then
(1) 3a = 4b (2) 2a = 3b (3) 4a = 3b 4)a=b
nl4
J tan® x dx =
E-6. O
L L "z 1B n
(1) 15 4 2) 13 4 (3) 13 4 4) 15 4

Section (F) : Area Under the Curves

F-1. The area bounded by curve y = /nx, x =1, x = 2 and x-axis is

4 e 3
(1) (nde (2 m € R)m 4 (4) €
F-2.  The area bounded by curve y = €%, y = 1, y = 3 and y-axis is A3+ hpel pon Atn -
(15 2)-1 31 4)2
L
F-3. The area bounded by the curve y = tanx, x =—— 4 | x = 3 and x-axis is
n2 2 2 3
1 2 (2) 2 3 3 (4) 2
F-4. The area bounded by curve y = x3,y = -1, y = 8 and y-axis is
45 4 51 4
(1) 4 () 4 (3) 4 (4) 4
F-5. The area bounded by the curves 25x2? + 9y? = 225 and 5x + 3y = 15 in first quadrant is
DI I T
1) (2) 3) (4)
F-6. The area bounded by the curve xy =4 and the linex +y =5is
15 +n4 15 +4&n2 15_ 48n4 15 n2
(1) 2 2 2 3) 2 4) 2

F-7. The area bounded by the curve x2 = 4y, x-axis and the line x = 2 is

25|
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M1

1) 7

1

2 3
2 3 (3) 2 (4) 2
F-8. The area bounded by the parabolay =4x2, x=0andy=1,y=4is
7 7 7
(2) 2 @3 3 (4) 4
F-9. The area bounded by the curve y2 = 4x and the line 2x—3y +4 =0 is
2 4 5
23 @3) 3 (@) 3

1 3

F-10. The area of the figure bounded by right of the liney = x + 1, y = cos x & x—axis is:

1 2 S 3
(1) 2 23 3) 6 (4) 2
F-11.The area bounded by the curves y = sinx, y = cosx and y-axis in I quadrant is
(1) ¥2 @) Y2 +1 @) V2 _1 @) V2 42
2 2
L + L =1
F-12. The area bounded in the first quadrant between the ellipse 16 9 and the line 3x + 4y =12 is:
(1)6(m-1) (2)3(m-2) (3)3(m-1) (4)2(m-2)
Bl Exercise-2
Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.
PART -1: OBJECTIVE QUESTIONS
| =
1. The value of the integral , 0 X +2XC0S+T e 0<a< 2, is equal to:
o a
(1) sin a (2) asina (3) 2sina 4 2 sina
¢ xtan™ x
243/2
2. The value of © (1+x7) dx is
4+m 4-n T T
1) 42 (2) +2 @3 2 (4) - 2
tanx cot X
g+ [ %dt
3. The value of e et e {1+1) , Where x € (11/6, 1/3), is equal to :
o (2) 2 31 (4) cannot be determined
0 , where x=—"_ n=12 3.... 2
+1 [f(x) dx
4, If f(x) = 1 else where , then the value of © is -
1 (20 (32 (4)
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10.

11.

12.

13.

14.

T f(x) 12002 [_[ f (r-1+x) de
If o dx = a, then =" \o0 =
(1) 100 a ) a 3)0 4)10a

I [2e™] dx

where, [ . ] denotes the greatest integer function, is equal to :

(1)0 (2) 2 (3) €2 (4) 2e7
TgﬂﬁLf
2
2128€08"2X+1 pos the value |
n* L ~ -
1) 6 2) 12 (3) 24 (4) 12

? [’

2
If [x] stands for the greatest integer function, the value of 4 [x

3
10 @1 33 4) 2
T N1+ x?)
2
o 1+X dx equals
E{’n2 —E{’n2
(1) TT ¢n 2 (2 -Tt(n?2 () 2 (4) 2
j-e" +1
et -1 dx equals -
(1) fn (e* +1) (2) fn (e*-1) (3) 1 (4) 0
T /2
_[ x f(sin® x+cos®x) dx T I f(sin® x + cos® x) dx
IfI1= -0 and l,= 0 then
D L=D @ hh+l2=0 ) Li=2I @ 2L=1
"? xsinxcosx
ﬁdx
The value of 0o SIM X+C0S X is
(1) 4 (2) 8 (3) 16 (4) 16
Tl2 sin 1
J' _ SMX 4x="__4nb, abeN
1+ sinx +cosx a 2
If o then
(1) a+b = 4 (2) a-b =4 (3)at+b =6 (4)a-b=6
© x% cos? xsinx
,[72 dx =
0 2nX-m
2 1 2 x
(1) S () 5 3 ° 4) S

—28x+196] +[X°] 4y s -

27 |
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15.

16.

17.

18.

19.

20.

21.

22..

23.

24.

CosX

e

COs X —COS X dx
Thevalueof © &~ +€ is
T i T
(1 2 3 (3) 4 (4) 2
2
[{2x}  dx
The value of is (where function {.} denotes fractional part function)
3 5 1
(13 (2)2 (3) 2 4) 2
4000
J1-cos2x dx
The value of © is
(1) 400 V2 (2) 200 v2 (3) 6002 (4) 8002
_|'(2czos2 3t +3sin® 3t)
Iff(x) = © dt, f(x + 1) is equal to :

T
(1) f(x) + 2f(m) (2) f(x) + 2f [2J

1
j(tan‘1 x)* dx

LetI=0 then
nz TE2
W1> 4 21> 8
j. 8% ' Xgx
Let I= 12 then
1 1
(1)I1<1-v2 @) 1> (1 -2 )ers

n' 1/n
lim [_“J
meAn equals
1
1)e 2 ©

[
IFfx) =" Nt x> 0then
1
(1) F (x) =~ 60X

(3) f has minimum at x =1

1
[x*(1-x?)*dx

Value of © is
1 1
(1) 210 2) 211

1
|, = Ix“ tan™ xdx
0

Let then (n+1) In +(n-1) In-2 =

3 3

(3) f(x) + 4f \ 4 (4) f(x) + 2f \ 4
L L

(3)0<I< 16 @1 > 16

1

3)I<( —E)eﬂ"‘ @)1>2

(3) 2e (4)-e

(2) fis an increasing function on (0, *)
(4) fis a decreasing function on [0, ®)

T 1

(3) 210 (a) 310
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25.

26.

27.

28.

29.

30.

31.

32..

33.

34.

n 1 n_2 n.2 n_ 1
(m2zn @2 n (32 n (42 n
1
Ia"x”dx,a>1
Letlh=0 then
a 5 a 5 a 3 a 2
_— + +

B e — — — — —
(1) 1s= ha fha |, y=ha a |, (3);=¢ha a |, (g),=ha a |

2
The area of the closed figure bounded by y = x, y = —x & the tangent to the curve y = X5

(3, 2)is:

at the point

15 35
1)5 2 2 (3) 10 @) 2

The area bounded by the curve y = f(x), x-axis and the ordinatesx =1 and x=bis (b—-1)sin (3b +4), b
€ R, then f(x) =

(1) (x—1) cos (3x + 4) (2) sin (3x + 4)
(3) sin (3x +4) + 3(x — 1) cos (3x + 4) (4) cos (3x + 4)
Find the area of the region bounded by the curves y=x2+2,y=x,x=0and x = 3.
2l 2
(1) 2 sq. unit (2) 22 sq. unit (3) 21 sq. unit (4) 2 sq.unit

3

The line y = mx bisects the area enclosed by the curvey = 1 +4x-x2 & the linesx = 2, x=0&y = 0.
Then the value of mis:

B 6 ]
(1) 6 (2 13 3) 2 (44
1 n
The area of the closed figure bounded by y = cos’x .y — o, y=08&X= 4 s
T T
(1 4 (2) 4+1 (3)1 (4) 2

X

The area bounded by x2+y2-2x =0 &y =sin 2 inthe upper half of the circle is:

n_4 n_2 -8 n 4
w2 = @4 = @ " @2+
The area of the region for which0 <y <3 -2x—-x?and x>0 is
3 3 1 3
[(3-2x-x") dx [(3-2x-x") dx [(3-2x-x*) dx [(3-2x-x") dx
1 (2) © 3 ° (4) -
Area of the region R ={(x, y) ; X2 <y <x}is
1 1 1 1
(1) 12 2 8 (3) 2 @ 3

The area bounded by the curve y = sin ax with x-axis in between any two successive points of inflection
is(a>0)
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35.

36.

37.

38.

39.

40.

41.

42.

4 2 1

(1) @ (2) 8 3) 2 (4) 2a
3

The area bounded byy=2-02-xOandy = ‘X| is:

4+3 & 3 4-3 & 3 3 o 3 JLI SO
v 2 @ 2 3) 2 + 4) 2
Area enclosed by the curve [x — 2| + |y + 1] = 1 is equal to

3 1 S

(1) 2 Sq. unit (2) 2 Sq. unit (3) 2 Sq. unit (4) 2 Sq. uinit
The area of the region bounded by the curvesy = |[x — 1| andy = 3 — [x| is
(12 (2)3 (3)4 41
The area of the figure bounded by |y| = 1 — x2 is in square units,
(1) 4/3 (2) 8/3 (3) 16/3 41
The area between two arms of the curve [y| =x3fromx=0tox=2is
(1) 2 (2) 4 (3)8 (4) 16
Area bounded by y =x3—x and y = x2 + x is-

S 37 n 37
(1) 24 (2) 12 (3) 24 (4) 23

The area bounded by the curve y = 2x* — x2, x-axis and the two ordinates corresponding to the minima of
the function is

3 5 A 7
(1) 120 ) 120 A3) 20 (4) 120
The area bounded by the curvesy = x eX, y = x e*and the line x =1, is -

2 2 1 1
1) © 2)1- ¢ 3) ¢ @41-°

PART - Il : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING
DIRECTIONS :

A-1.

Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.

(2) Statement-1 is true, but Statement-II is false.

(3) Statement-I is false, but Statement-II is true.

(4) Both the statements are false.

[ty dt
Statement-1: Let f(x) be an even function which is periodic, then g(x) = = is also periodic.
Statement-2 : If a(x) is a differentiable and periodic function, then a'(x) is also periodic.

30|
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T {x} dx= g

A-2.  Statement-1:If {} represents fractional part function, then © 8
Statement-2: If [.] and {.} represent greatest integer and frational part functions respectively, then

[t {t°

t
X} dx=—"+-—"

l{ } 5t
107
_[ | cosx | dx

A-3. Statement-1: © =20

b
[ F(x)dx

Statement-2: 2 >0,thenf(x) 20,V xe€e(ab)

2n nl2
_[tanzx dx:4jtan2x dx
A-4. Statement-1: © 0

nT T
[f(x) dx=n[f(x) dx
Statement-2: © 0

Section (B) : MATCH THE COLUMN

, Where n is an integer and T is a period of f(x)

B-1. Match the column

Column -1 Column =11
> W)
(A 21X = ®  2m\S
j‘ dx [2}
- o
® VI = @ 2m3
j dx T
. =
©"7% = n 3
i dx
> T
X _ =
©) "= © 2
B-2. Column -1 Column -1I
(A) Area bounded by region 0 <y <4x—-x2-3 is (p) 32/3
(B) Area of the region enclosed by y2=8x and y = 2x is Q) 1/2
© The area bounded by |x| + |y| <1 and |x| > 1/2 is n 8/3
(D) Area bounded by x <4 —y2and x 20 is (s) 4/3
Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
C-1. Ifacurvey=a Vx + bx passes through the point (4, 2) and the area bounded by the curve, line x = 4
and x-axis is 16 square units, then :
1)a=-9 2)b=4 (3)a=9 4)b=-4
X 3 3
j[(Bt + 4)jf(u) dqut jf(x)dx -3,
C-2. If f is a continuous function and @(x) = ° t and © then :
(1) ¢'(0)=0 (2) 9'(0) =12 (3) 9"(3) = 131(3) (4) 9"(3) = -131(3)

Jx
[ (sin(t*)) dt,
C-3. Letf(x) = vx then

31|
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, £im Amf'(x)=0
(1) (1) =3/2 (2) f'(1) = 3/2 sinl (3) x» f(x)=0 (4) xo=
[It]at
C-4.  The equation of the tangent of slope 1 to the curve f(x) = isfare :
By=x 2)y=x-1 @B y=x+1 (4)y=x+2
1 8 1 9
1+ )(4 dx 1+ x3 dx
C5.  IfLh= 21FX  andL=o1+X then :
Q) L<I 2)LL>12 B)L>L>1 4 I<hiz1
__sinnx__
C6.  Ifl= = (1F7ISINX gy h=0,1,2, ... then
10 10
> Loy =107 > 1, =0
(1) In = Ins2 (2 ™ (3) ™" (4) In=Inu

~
-
v,

Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.

PART -1 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

] Jx
1. The value of the integral JB VO x +x dx is- [AIEEE 20086, (3, —1), 120]
3 1
1) 2 (2) 2 (3)1 (4) 2
12
2. J*M [(x + T1)3 + cos2 (x + 3m)] dx is equal to- [AIEEE 2006, (3, -1), 120]
EIC I I
@ P2 @ 2 @ \4/-1 @) 32
3. IO xf(sin x) dx is equal to- [AIEEE 2006, (3, -1), 120]

T w2 T

T en2
(1)1‘['[0 f(sin x) dx (2) 2-[0 f(sin x) dx (3)1'['|.0 f(cos x) dx (4)1‘['[0 f(cos x) dx

j[x] f(x) dx
4, The value of 1 , a>1, where [x] denotes the greatest integer not exceeding X is
[AIEEE 2006, (3, -1), 120]
(1) af(a) — {f(1) + f(2) +..... + f([a])} (2) [a] f(a) = {f(1) + f(2) +....+ f([a])}
(3) [a] f([a]) — {f(1) + f(2) +..... + f(a)} (4) af([a]) - {f(1) + f(2) +..... + f(a)}
1) - logt
5. Let F(x) = f(x) + f (X L f(x) = I " 1+t gt. Then F(e) equals- [AIEEE 2007 (3, -1), 120]
1) 20 31 4)2
j _dt =
6. The solution for x of the equation 2 ] V-1 2 is [AIEEE 2007 (3, -1), 120]
3
(12 V2 (2)- V2 @ (4 2
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10.

11.

12.

13.

14.

15.

16.

The area enclosed between the curvesy2 =xandy =| x| is [AIEEE 2007 (3, -1), 120]
2 1 1
(1) 3 sq unit (2) 1 sq unit 3 6 sq unit (4) 3 sq unit
j-sinx jcosx
LetI=0o ¥* dxandJ= o Vx dx. Then, which one of the following is true ?

[AIEEE 2008 (3, -1), 105]
2 2 2 2

WI>3 andd>2 (2I<3andJ<2 @) I< 3andd>2 (@4)I>3andJ<2

The area of the plane region bounded by the curves x + 2y2 = 0 and x + 3y2 = 1 is equal to
[AIEEE 2008 (3, -1), 105]

5 1 2 4
D) 3 sq unit (2) 3 sq unit 3) 3 sq unit 4) 3 sq unit
[Tcot x]dx
0 , Where [ - ] denotes the greatest integer function, is equal to : [AIEEE 2009 (4, -1), 144]

T T

(1)1 (2)-1 (3)- 2 (4) 2
The area of the region bounded by the parabola (y — 2)2 = x — 1, the tangent to the parabola at the point
(2, 3) and the x-axis is [AIEEE 2009 (8, -2), 144]
(1) 6 sqg unit (2) 9 sqg unit (3) 12 sq unit (4) 3 sq unit

Let p(x) be a function defined on R such that p'(x) = p'(1 — x), for all x € [0, 1], p(0) = 1 and p(1) = 41.
1
[p(x)dx

Then © equals [AIEEE 2010 (8, -2), 144]

(1) 21 2) 41 @) 42 (@) V41

3

The area bounded by the curves y = cos x and y = sinx between the ordinates x=0and x= 2 is
[AIEEE 2010 (4, -1), 144]

(1) 42 +2 ) 42 -1 3) 42 +1 4) 42 -2
0%) [
Forx € 2 , define f(x) = ©  sintdt. Then fhas: [AIEEE 2011, I, (4, -1), 120]
(1) local maximum at 1t and 2Tt. (2) local minimum at 1t and 21t
(3) local minimum at 1t and local maximum at 21t (4) local maximum at 1t and local minimum at 2Tt.
t 88n(1+x)
2
Thevalueof © 1*X  dxis: [AIEEE 2011, I, (4, —1), 120]
n T
(1) T ¢n2 2) 8 m2 (3) 2 2 (4) /n 2
1.5
J x [x?]
Let [.] denote the greatest integer function then the value of © dxis:
[AIEEE 2011, 11, (4, -1), 120]
3 3 5
(10 (2) 2 (3) 4 4 4
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17.

18.

19*.

20.

21.

22.

23.

24,

25.

1

The area of the region enclosed by the curvesy = x, x = e, y = X and the positive x-axis is
[AIEEE 2011, I, (4, -1), 120]

1 3 5

(1) 2 square units (2) 1 square units (3) 2 square units (4) 2 square units
The area bounded by the curves y2 = 4x and x2 =4y is : [AIEEE 2011, II, (4, -1), 120]

2 1 8
1 3 2 3 @3 3 (4)0

cos4t dt

Ifg(x)= 0 , then g(x + 1) equals [AIEEE-2012, (4, —1)/120]

9(x)
(1) 9™ (2) gx) + g() (3) 9x) - g() (4) 9(x) . g(m)

Yy

The area bounded between the parabolas x2 = 4 and x2= 9y and the straight liney = 2 is :
[AIEEE-2012, (4, -1)/120]
1042 2042
1) 2042 ) 3 3) 3 (4) 10v2

[1t1
The intercepts on x-axis made by tangents to the curve,y = © X € R, which are parallel to the line
y = 2x, are equal to : [AIEEE - 2013, (4, -1) 120]
(1) +1 (2) £2 (3) 3 (4) 4

/3
" dx

Statement-1 : The value of the integral =& 1+ Vt8NX ig equal to TUe. [AIEEE - 2013, (4, -1),360]

jf(x )dx jf(a+b x) dx
Statement-1l : [AIEEE - 2013, (4, -1),360]
() Statement—l is true; Statement-11 is true; Statement-11 is a correct explanation for Statement-I.
(2) Statement-l is true; Statement-Il is true; Statement-1l is not a correct explanation for Statement-I.
(3) Statement-l is true; Statement-Il is false.
(4) Statement-1 is false; Statement-I11 is true.

The area (in square units) bounded by the curves y = Jx , 2y — X + 3 =0, x-axis, and lying in the first

quadrant is : [AIEEE - 2013, (4, -1),360]
27
Q)9 (2) 36 (3) 18 (4) 4
I\/1+4SIH —74S|n§ dx
The integral © equals: [JEE(Main) 2014, (4, - 1), 120]
43-4-% ~4-43
(1) 4V3-4 2) 3 (3) -4 (4) 3

The area of the region described by A ={(x,y) : X2 +y2<landy?<1-x}is:
[JEE(Main) 2014, (4, — 1), 120]
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26.

27.

28.

29.

30.

31.

32.

33.

n 2 n,2 n.4 n_4
(1 2-3 22 3 32 3 42 3
4 2
i log x _dx
The integral 2!09%" +109(36 =12X+X7) i o0l to [JEE(Main) 2015, (4, — 1), 120]
(1)2 (2 4 )1 (4)6

The area (in sq. units) of the region described by {(x, y); y> < 2xandy > 4x — 1} is
[JEE(Main) 2015, (4, - 1), 120]

7 S 15 9

(1) 32 ) 64 A3) 64 (4) 32
{(n+1)(n+2) ....... 3n ]11”

l. 2n

"m n is equal to : [JEE(Main) 2016, (4, — 1), 120]
27 9 18

@ ¢ @ ¢ (3) 3log3 - 2 4) €'

The area (in sg.units) of the region {(x,y) : y2 = 2x and x> + y2 < 4x, x>0,y = 0} is
[JEE(Main) 2016, (4, — 1), 120]

8 42 x 242 4
@m-3 @mn- 3 3 2- 3 @m-3
2x'? + 5x° «
5 3 3
The integral * (X" +X" +1° is equal to [JEE(Main) 2016, (4, — 1), 120]
10 x5 _x10 —x5
5 3 2 +C 5 3 2 +C 5 3 2 +C 5 3 2 +C
1) 2(x® +x° +1) ) 2(x® +x° +1) 3) 2(x® +x° +1) (4) (X +x° +1)

where C is an arbitrary constant

The area (in sq. units) of the region {(x,y) : x>0 ,x+y<3,x*<4yandy <1+ \/;}is:
[JEE(Main) 2017, (4, — 1), 120]

99 3 T o
(1) 12 (2) 2 3 3 (4) 2
3n
j" dx
4 1+ cosx
The integral 4 is equal to [JEE(Main) 2017, (4, — 1), 120]
(1) -2 ()2 (34 4)-1
2 sin? x
-‘; 1+ 2% o
The value of 2 is : [JEE(Main) 2018, (4, — 1), 120]
n d i
(1) 4m (2) 4 (3) 8 (4) 2

35|

L 4



MATHEMATICS pefinite Integration & Its Application

PART -1l : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

SECZ X

Iian 2 T

T 16 equals [IIT-JEE - 2007,Paper-1, (3, — 1), 81]
8 2 2[@

(A) T f(2) (B) ™ 1(2) €)™ f12 (D) 41(2)

Area of the region bounded by the curvey =e*and linesx=0andy = e is
[NT-JEE 2009, P-1, (4, -1), 80]

e 1 e
‘[ & (e+1-y) dy I e* dx J' In y dy
(Ae-1 (B) (C)e-o (D)
1 ]‘- (1+1)
i T
Thevalue of o3 X5 t'H4 g [IT-JEE-2010, Paper-1 (3, —1)/84]
il s A
(A) 0 (B) 12 (C) 24 (D) 64
1 X4 (1 o X)4
2
The value(s)of © %X dxis (are) [IIT-JEE-2010, Paper-1 (3, 0)/84]
22 2 71 3n
22 <
» 7 () 105 (©)0 015 2
j Yt +1 dt
Let f be a real-valued function defined on the interval (-1, 1) such that e f(x) =2 + © , for all

x € (-1, 1) and let 1 be the inverse function of f. Then (f-1)' (2) is equal to
[NT-JEE-2010, Paper-2 (5, —2)/84]

1 1 1
(A) 1 ®) 3 ©) 2 (D) ©
“T xsinx? dx
The value of iz SINX" +sin(in6 —x*) [IIT-JEE 2011, Paper-1, (3, -1), 80]
13 13 3 13
(A) 4 n 2 (B) 2 m 2 (C) /n 2 @) 6 m 2

Let the straight line x = b divide the area enclosed by y = (1 — x)2, y = 0, and x = 0 into two parts
1

R1 (0 < x < b) and Rz(b < x < 1) such that R1 — R2= 4 . Then b equals
[IT-JEE 2011, Paper-1, (3, —1), 80]
1 1 1

3
4 (8) 2 © 3 D) 4

(A)

Letf:[-1, 2] - [0, «) be a continuous function such that f(x) = f(1 — x) for all x € [-1, 2].
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10.

11.

12.*

13.

14.

2

[ xf(x)dx
Let R1= , and Rz be the area of the region bounded by y = f(x), x = -1, x = 2, and the x-axis.
Then [IT-JEE 2011, Paper-2, (3, -1), 80]
(A) R1=2R2 (B) Rt =3R2 (C)2R1=R2 (D) 3R1 =R2

n/2
j [x2+{’n n+x]cosx dx
The value of the integral -x/2 n-X

is [IIT-JEE 2012, Paper-2, (3, -1), 66]

2 2 2
T T T
I 4 I 4

(A) 0 ®) 2 © 2 D) 2

T
0 }
The area enclosed by the curves y = sinx + cosx and y = |cosx — sinx| over the interval [ 21 s
[JEE (Advanced) 2013, Paper-1, (2, 0)/60]

4(v2 -1) 2J2(V2-1) 2(v2+1) 2J2(V2+1)

(A) (B) ©) (D)

>

— 1
Let f: [2 - R (the set of all real numbers) be a positive, non-constant and differentiable function
1

|
[_] [f0x) dx
such that f'(x) < 2 f(x) and f 2) = 1. Then the value of 2 lies in the interval

[JEE (Advanced) 2013, Paper-1, (2, 0)/60]

(e_-1 e_1] (0 e_—1]
(A) (2e -1, 2e) (B) (e — 1, 2e — 1) ©) \ 2 (D) 2
lim (PF+2° +....4+4n%) :i
For a € R (the set of all real numbers), a # -1, "~ (+ 7 (na+1)+(na+2)+...+(na+n) 60
Thena = [JEE (Advanced) 2013, Paper-2, (3, —1)/60]
15 —17
(A)5 (B)7 © 2 D) 2 ;

(2cosecx)"” dx

e INIE

The following integral is equal to [JEE (Advanced) 2014, Paper-2, (3, —=1)/60]
log(1+/2) log(1+42)
2(e" +e")°du j (e"+e™)"du
A 0 B °
log(1++/2) log(1++/2)
(e —e )" du [ 2(e*-e*)®du
€ o (D) o

Let f: [0, 2] - R be a function which is continuous on [0, 2] and is differentiable on (0, 2) with f(0) = 1.
F(x) = [ f(/t)dt
Let 0 for x € [0, 2]. If F'(x) = f'(x) for all x € (0, 2), then F(2) equals
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]

(A)e?2-1 (B)e‘-1 Ce-1 (D) e*
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15.

16.

17.

18.

i(e9xv3tan"x)[12+gxz ]d
2
If a=29 THx where tan! x takes only principal values, then the value of
[Ioga [ 1+ | —}
is [JEE (Advanced) 2015, P-2 (4, 0) / 80]
(A7 (B) 8 ©)9 (D) 10
{[x], Xx<2
Let f: R - R be a function defined by f(x) = 0 x>2 where [x] is the greatest integer less than or
2 xf(x?)
equaltox. IfI = - 2+f(x+1) , then the value of (41-1) is
[JEE (Advanced) 2015, P-1 (4, 0) /88]

(A) -1 (B)1 ()0 (D) 4

2.2

X“ COS X

J —dx

- 1+e
The value of 2 is equal to [JEE (Advanced) 2016, Paper-2, (3, —=1)/62]

2 2
T _2 T2

(A) 4 (B) 4 (C) 2 — e (D) T2 + ™2

{(x,y)eRz:yz |x+3‘,5ysx+9£15}

Area of the region is equal to
[JEE (Advanced) 2016, Paper-2, (3, —=1)/62]
1 4 3 5
(A) © ®) 3 ©) 2 () 3
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Bl Answers
EXERCISE # 1
Section (A)
Al (2 A-2. (1) A-3. (3 A4, (3) A5 (1) A-6. (3 A7. (2
A-8. (1) A-9. (1) A-10. (4) A-11. (1) A-12. (3) A-13  (4) A-14. (4)
A-15. (1)
Section (B)
B-1. (3) B-2. (4) B-3. (1) B-4. (2 B-5. (2 B-6. (1) B-7. (1)
B-8. (3) B-9. (1) B-10. (4) B-11. (2) B-12. (3) B-13. (3) B-14. (3)
B-15. (3) B-16. (1) B.17. (2) B-18. (2) B-19. (4) B-20. (4) B-21. (2)
B-22. (2) B-23. (4) B-24. (4) B-25. (1) B-26. (1) B-27. (3)
Section (C)
c-1. (4 cC-2. (3 C-3. (4 C-4. (3) C5 (3 C-6. (4 cC-7. (2
Section (D)
D-1. (2 D-2. (2 D-3. (3) D-4. (4) D-5. (1) D-6. (4) D-7. (3)
D-8. (2 D-9. (3) D-10. (1) D-11. (4) D-12. (3) D-13. (2)
Section (E)
E-1. (3 E-2. (1) E-3. (4) E-4. (1) E-5  (3) E-6. (4
Section (F)
F-1. (2 F-2. (3 F-3.  (4) F-4. (3) F-5.  (3) F-6. (3) F-7. (2
F-8. (3 F9. (1) F-10. (4) F-11. (3) F-12. (2)
EXERCISE # 2
PART -1
1. (3) 2. 2) 3. (3) 4. (3) 5. ) 6. (2) 7. (2)
8. (3) 9. 1) 10. (4) 11. (1) 12. (3) 13. (3) 14. (2)
15. (4) 16. (2) 17. (4) 18. 2) 19. (3) 20. (3) 21. )
22. (2) 23. (1) 24, (4) 25. (2) 26. (1) 27. (3) 28. (1)
29. (1) 30. (3) 31. (1) 32. (3) 33. (2) 34. () 35. (2)
36. (1) 37. (3) 38. 2) 39. (3) 40. (2) 41, (4) 42, (1)
PART -1l
Section (A)
Al (3) A2, (1) A3 (2 A4 (1)
Section (B)
B-1.  (A) - (s).,(B) = (5).(C) - (p), (D) -~ ()
B-2.  (A) - (), (B) -~ (s).(C) - (@), (D) - (p)
Section (C)
C-1. (34 C2 (24 C3 (24 C4 (1,3) C5 (24 C6. (1,23
EXERCISE # 3
PART - |
1. (1) 2. 2) 3. (3) 4, 2) 5. (1) 6. () 7. (3)
8. 2) 9. (4) 10. (3) 11. 2) 12. (1) 13. (4) 14. (4)
15. (1) 16. (3) 17. (3) 18. 2) 19*.  (2,3) 20. (3) 21. (1)
22. (4) 23. (1) 24, 2) 25. (3) 26. (3) 27. (4) 28. 1)
29. (1) 30. (1) 31. (4) 32. 2) 33. 2)
PART -1l
1. (A) 2. (B) 3. (B) 4. (A) 5. (B) 6. (A) 7. (B)
8. (c) o (B) 10. (B) 11. (D) 12 (B) 13. (A) 14. (B)
15. (C) 16 (c) 17 (A) 18. (©)
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-Adclitional Problems For Self Practice (APSP)‘

Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.

PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.
Important Instructions :

1. The testis of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per
instructions 3 above.

2/3 dX
2
1. o 4+9x equal to
T i n T
(1) (2) 12 (3) 24 (4) 48
4 2
.[ x -4 dx
2. 2 X equal to
2
2(3/3 - £(3V3-n)
@ 235 () 203~ @ 3 @
J x>dx
2,9/2
3. (1+x7) is equal to
2 4 6 3
(1) 3% (2) 3% (3) 39 (4) 3%
4
J (ax® +bx+c) dx
4, The value of the integration ~* depends on
()aandb (2)a,bandc (3) only ¢ (4)candb
2
[
5. The value of - * equal to
13 (22 31 4 -1
T odx
6. o 1+€ is equal to
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(1) loge2-1 (2) loge2 (3) loge4—-1 (4) —loge2
1
j xtan™" xdx
7. -1 is equal to
1 1 1 1
(1) 2 (m+2) (2)2 (m-2) (3) 4 (m+2) 4) 4 (m-2)

3n/4

X
j —dx
1+sinx

8. /4 is equal to
(2 -1 (2 +1 2n(~2 -1 2 (V2 +1
o "2 @ "2 @ 202 @ 202 )
:4'- Adx
J5-x +x .
9. 1 is equal to
3 S 1
1) 2 (2) 2 (3) 2 (4)3
w2
10. -1/2sin2x cos2x(sinx + cosx) dx is equal to
2 1 4 1
(1) 1° 2 5 (3) 15 (4) 3
]-5 dx
11. s (X=3WNx+1 5 equal to
{’n§ f{’.né 1¥n§
v 3 (2)0 @ 3 @2 3
[
12. o V1-X" gxis equal to
T T n n
(1) 2 (2) 4 @3) © (4) 8
2
13. -2 ]1-x?| dx equal to
1o 21 (32 (4) 4
1
IPn [1—1}dx
14. 0 X is equal to
1
1o 21 (3) 2 42
15. If [.] denotes the greatest integer function then
27
j [2sinx]dx
n is equal to

&—
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(1)-m (2-2m @ 3 (4 3
t } 1
j 5(1 + C0os 2x)
16. 0 dx is equal to
1
(1)0 (2) 2 (3)1 4)2
](_ 1
17. If o f(t)dt=x+ x tf(t) dt, then f(1) is equal to
1 A
(1) 2 (2)0 (3)1 4 2
[ #ntdt(x > 0)
18. If F(x) = # , then F'(x) is equal to
(1) (x3=x2)¢nx 2) iy (3) (9%x2—4x)¢nx (4) (9x2+4x)x
19. Area bounded by the curve y = sinx, y-axis, and y = 1 is (in first quadrant)
T T 9
1 2 2 (3 2 (O
20. Area bounded by the line x+2y =5, x = 1, x = 4 and x-axis is-
7 15
1) 2 2 4 (3)6 (4) 4
21. Area bounded by the line y = |x+5|, coordinate axis and line x = 2 is
15 9
(1) 2 (2) 2 (3)12 (4) 24
22. Area bounded by the curve y = (x—1) (x—2) (x-3) ; x-axis and ordinates x =0, x = 3 is
9 1 1 19
1 4 ) 4 3) 2 4) 4
2
23. The area between curvesy = € +€ and x-axis is
3
(1) 4 (2 2 (3) 27 @™
24. The area between the curve x2=4y and x=4y-2 is
9 9 9
()9 (2 2 (3) 4 (4) 8
25. The area between the curve y = x andy = x3 is
1 1 3
1 4 2 2 3) 4 @1
X e {O}
26. The area bounded by the curve y = sinx, y = cosx and x-axis in the 15t quadrant where 2
1) 2-2 ) 2+42 (3)1+\/§ (4)\/5—1
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27. The area between curves x2 + y2 = 12 and curve y = sinx which lies above the x-axis is

= =Y ) )
' 2 @' 2 @ 2 @ 4

I|m~ (2 n ZJ
28. The value of "~ =i\N" +Nr+r1
T T T T
(1) V3 (2) 23 (3) 33 (4) 3
im P4+2P +3° +....+n°
29. N P! is equal to
1 1
(1) p+1 2)p 3) P+ 4) P
1 4 1
lim =t -
30. 2P 4+nt 27407 + 4+ 2N s equal to
1 1 1
(1) n2 ) 2 2 3) 3 mn2 4) 42

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 1 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.

J‘ xso 100 dx
o
1
j(1 X 50 101 dX
1. The value of 5050 © is
(1) 5051 (2) 5049 (3) 5055 (4) 5050
n n n—1

2 2
2. Let Sp= & M TKn+k™ gng 1, = 0 n® +kn+k forn=1, 2,3, ..... Then,

T T
(1) Sn< 3V3 (2) Sn> 3V3 (3) Tn < 3\/5 @) To> 33
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MATHEMATICS pefinite Integration & Its Application

7.

o,

I f(t) dt

Letf: R -~ R be a continuous function which satisfies f(x) = . Then the value of f(/n 5) is
1o 21 (33 (4) 4

n/2 n/4

If f(X) is an even functionand © f(cos2x)cosxdx=k 0 f(sin2x)cos x dx, then value of k is

(13 (2) V2 (3)2 (4)4

jf lcosx| ; 1 1 1 1 1
e 2sin Ec:osx +3cos Ecosx ecos 2 +§esm 2 -1
If the value of © sinx dx is k then

k =
24 12 23 32
@ ° @ ° @) ° @) °

For any real number, let [x] denote the largest integer less than or equal to x. Let f be a real valued
function defined on the interval [-10, 10] by

{ x—[x]; if [x] is odd,
f(x) = 1+[x]-x; if [x] is even

5 10
ARG
Then the value of -0 cos mx dx is
(1o (2) 2 (3)3 (4) 4
X , 0<x<1
2-e“", 1<x<2 If(t) ot
fg= LX7€ 2XS3 dg = 0 X € [1, 3] then
(1) g(x) has no local maxima (2) g(x) has no local minima
(3) g(x) has a local maxima at x = 1 + /n2 (4) g(x) has a local minima atx = e

—

192x° [1] ()
Let f'(x) = 2+sin*nx forallx e Rwithf \2/=0.1fm< 72 dx< M, then the possible values of m and
M are
1 1
)m=13,M=24  (2m=4 M=2 @)m=—11,M=0  (Am=1,M=12
je‘z (t-2) (t-3) dt
If f(x)= © for all x € (0, «), then

(1) f has a local maximum at x = 2
(2) fis decreasing on (2, 3)

(3) there exists some ¢ € (0, «) such that f'(c) =0
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MATHEMATICS pefinite Integration & Its Application

(4) f has a local minimum at x = 3

1
Letf: R -~ R be a continuous odd function, which vanishes exactly at one point and f(1) = 2. Suppose

10.
_[f(t) dt jt |f(f(t))| dt fim ) _ 1
that F(x) = for all x € [-1, 2] and G(x) = - forallx € -1, 2], If " G(X) 14 4pen
it
the value of is.
(12 (2)5 (3)6 @7
11. The area bounded by the curve x2 =y, x2=—-yandy?2=4x -3 is
(1) 2/3 (2) 1/3 (3) 4/3 41
42’ 4a 1 |[f(-1)] [3a°+3a
4b* 4b 1 || f(1) 3b* +3b
4c* 4¢ 1 3¢’ +3
12. If ¢ ¢ f(2) =[5C +C , f(x) is a quadratic function and its maximum value occurs at a
point V. A is a point of intersection of y = f(x) with x-axis and point B is such that chord AB subtends a
right angle at V. The area enclosed by f(x) and chord AB is
2 4 125 2
1 3 @ 3 @ 3 @ 3
1+sinx 1-sinx
13. The area of the region between the curvesy = V COSX agndy= V COSX pounded by the lines x = 0
E
andx= 4 |
i[ JT1 4t
2 2 2 2
JT1 4t JT1 t
2 2 2 2
(3) ° I+t @ ° (T+EWNI-°
Comprehension #1 (Q. No.14 to 16)
v(x)
[ f(t) dt dy dy
If y= 1 , let us define dX in a different manner as 9% = v'(x) f2(v(x)) — u'(x) 2 (u(x)) and the

14.

15.

&
dX o) (x—a)

equation of the tangent at (a, b) asy —b =

x2

t* dt

Ify=x , then equation of tangentat x = 1 is

Dy=x+1 @x+y=1 @B)y=x-1 (4y=x
I el /2 i

If F(x) = (1-1?)dt, then 9% F(x) atx=1is

(1o 21 ()2 -1
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MATHEMATICS pefinite Integration & Its Application

16.

le

d
j nt dt oim &
ify=~ ,then x>0' dX s
o 21 ()2 (4)-1

Comprehension # 2 (Q.17 to Q.18)

17.

18.

19.

b
[f(x)dx P-2
Suppose we define the definite integral using the following formula = = 2 (f(a)+f(b)), for more
c—-a b-c

accurate result forc € (a, b), F(c)= 2 (f(a) +f(c)) + 2 (f(b) + f(c)).
ath j.f(x)dx b-a

Whenc= 2 = 4 (fa) + f(b) + 2f(c)).
' sinx
0 dx is equal to

b3 T T _T

W8 @a+2) 24 @+2) (3) 82 () 42
fodx - ;a)(f(t)+ f(a))
fim © t_a)

If f(x) is a polynomial and if *~? (t-a) =0 for all a.
then the degree of f(x) can atmost be
1 (2)2 (3)3 (4) 4

If f'(X) <0V x € (a, b) and c is a point such that a < ¢ < b, and (c, f(c)) is the point lying on the curve for
which F(c) is maximum, then f'(c) is equal to

f(b)-f(a) 2(f(b)—f(a)) 2f (b)-f(a)
(@ b-a (2 b-a (3 -a (40

Comprehension # 3 (20 to 22)

20.

21.

22.

Consider the functions defined implicitly by the equation y3 — 3y + x = 0 on various intervals in the real
line.

If X € (—, —=2) U (2, =), the equation implicitly defines a unique real valued differentiable function

y = f(x).

If X € (-2, 2), the equation implicitly defines a unique real valued differentiable function

y = g(x) satisfying g(0) =0

If f (710\/5) = 2\5 ,then o (*10\/5) -

42 42 42 42
m 7% @-T7% ® 73 - 73

The area of the region bounded by the curve y = f(x), the x-axis, and the lines x = a and x = b, where
—wo<a<b<-2is

T ;2 j. . 2
@ 2 (D 4 by - ata @+ * 0 s by are
S [
@ 3 (= i) + aa) -2 (01 by + are
j g'(x) dx
(1) 29 (1) @0 @ -29 (1) @ 29(1)
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Comprehension # 4 (Q. 23 to 25)
Consider the polynomial f(x) = 1 + 2x + 3x2 + 4x3 Let s be the sum of all distinct real roots of f(x) and let

t=1s|
23. The real number s lies in the interval.
EURN I INC A A
1 ) ®3) 4)
24, The area bounded by the curve y = f(x) and the lines x =0, y = 0 and x =1, lies in the interval
G o3
1 ) (3) (9, 10) 4)

25. The function f'(x) is
1

) SI
(1) increasing in 4/ and decreasing in 4
1

S &Y
-t, -,
(2) decreasing in 4 and increasing in 4

(3) increasing in (-t, t)

(4) decreasing in (-t, t)

Comprehension #5 (Q. 26 to 27)

Let F : R - R be a thrice differentiable function. Supose that F(1) = 0, F(3) = -4 and F'(x) < 0 for all
X € (1/2, 3). Let f(x) = xF(x) for all x € R.

26. The correct statement(s) is(are)
(1) f'@)<o0 2f@)<o0
(3) f'(x) # 0 forany x € (1, 3) (4) f'(x) = 0 for some x € (1, 3)

3
x* F'(x)dx = -12 jxs F"(x)dx = 40
1

27. If and , then the correct expression(s) is(are)
3
jf(x)dx ~12
1) 9f'@®)+f'(1)-32=0 (2) 1
3
If(x)dx =12
3)9f'd)-f'(1)+32=0 (4) °
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Bl APSP Answers

PART -
1. (3) 2. (3) 3. (1) 4. (3) 5. (3) 6. 2) 7. 2)
8. (1) 9. (1) 10. (3) 11. (4) 12. (4) 13. (4) 14. (1)

5. (3 16. (4 17. (1) 18 (3 19. (3 20. (@ 21. (3
22.  (2) 23. (49 24 (9 25 (2 26 (1) 2. (2 28 (3
2. (3 30. (3

PART -1l
1. 1 2+ (14 3. 1 4 2 5. 1) . @ 7 (34
8. @ 9~ (123410 @ 1. (@ 12. @ 13 (@ 14 @

5. (1) 16, (1) 17. (1) 18 (1) 19. (1) 20 (@ @ 21. (1
22. (4 23, (3 24 (1) 25 (2 @ 26. (123) 27. (3.4)
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