Definite Integration & Its Application

Bl Exercise-1

= Marked questions are recommended for Revision.

PART -1 : SUBJECTIVE QUESTIONS

Section (A) : Definite Integration in terms of Indefinite Integration, using substitution
and By parts

A-1. Evaluate :

v— 5 1
(i) I (i)= jx cos(tan™* x) dx
0
A-2.  Evaluate :
. z , T odx t X2
i ii iii d
0 '[O Z42x+2 (i) ][EX 1 (i) '([1+X
n/2
(iv) j cosfsin®’®  do
0
A-3.  Evaluate:
h “/n x h
(i) [sinx  dx (ii) [——dx (iii) [x*sinx dx.
0 1 X 0
A-4.  Evaluate
nl/3
0) .[ f(x) dx where f(x) = Minimum {tanx, cot x} V X e (O, gj
0
1
(i) I f(x) dx where f(x) = min {x+1, J1-x}
-1
1
(i) If(x) dx where f(x) = minimum (|x| , 1 — |x|, 1/4)
-1
A-5.  Evaluate
¢ 2X t xtan™x
i sin™ dx i)z —
® £ (1+ xzj 0 !J.(1+x2)3’2
. & 2X
(iii) = j (x-a)(b—x) dx,a>b (iv) j tan‘l[ zj dx
a 0 1-x
A-6.  Evaluate:
0 ]3 dx (i Jl- X gy (i) "¢ sinxcosx
cef e s 1+ ¢ COS” X +3C0SX +2
/2 . nl4 .
(iv) ,[ -S|4n29 d? V) S|nx+cgsx
5 Sin"0+cos” 0 o 9+16 sin2x
A-7 0) Find the value of a such that I—dx =0on 2.
e” +4e " +5
(7'(/2)1/3
(ii) Find the value of j x®.sinx® dx

0
Section (B) : Definite Integration using Properties
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1-sinx
1+sinx

B-1. Letf(x)=0n (

b a .
j,then show that I f(x) dx = J‘ /n [1+smx) dx
a b

1-sinx

B-2. Evaluate :
2

0] I[xz] dx (where [.] denotes greatest integer function)
0

2x +1 0<x<1

n 2
() jJ1+sin2xdx (i) jf(x)dx where 0
0 0

4 s}

(iv) I| x2 —4x+3 |dx (V) J-[cot’l x]dx (where [.] denotes greatest integer function)
0 0
5 1

(vi) j| X+ 2] dx (viiy= _[[cos’1 x]dx (where [.] denotes greatest integer function)
-5 -1

B-3. Evaluate :

) 1 - nl4 ) nl4 /4
i eMd sinx | dx XHTE gy
(i) j X (i) jl | (i) 77[]/42_C052X
1 nl2
(v)  [sin°xcos'x dx (V) 9 =9(=x)
4 a2 FEX) +1(X)
B-4. Evaluate
/2 . nl2 sinx a
Q) _SIMX g i — i) | W
5 \SinX ++/cosx b € t€ o\/;+ a-—X
nl2 . nl2 .
(iv) jas!nx+bcosx ax (V) s_mx—cosx2 dx
®  SiNX+CoSX ® (sinx+cosx)
B-5. Evaluate:
2n b
. o . - dx
i sin(sinx) + sin(cos x)} dx i _—
() E[{ ( ) ( )} O -([5+4c032x
nl2 © 1 dX
(iys. [ (2 fsinx-/n sin2x) dx (iv)s. I(n(x+—j. .
0 ° X) 1+x
B-6. Evaluate :
2
0] I {2x} dx (where function {.} denotes fractional part function)
w05
(ii) j(| sinx | +|cosx|) dx
0
j [x] dx
(iii) ° , where [x] and {x} are integral and fractional parts of xand n € N
j {x} dx
0

sinx

2nn
(iv) _[ (| sinX | { D dx (where [ ] denotes the greatest integer function and n € I)

o]
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B-7. If f(x) is a function defined Vv xeR and f(x) + f(-x) =0 V xe {—g g} and has period T, then prove that

d(x) = If(t) dt is also periodic with period T.

Section (C) : Leibnitz formula and Wallis' formula

CLl () Iff)=5"andg()= | en(% dt, then find the value of (2 ).
5 +1%)

di _[ Jcost dt
X
(i)w.  Thevalue of Lim

0
x>0 1_./cosX

2

. x 1
iii Find the slope of the tangent to the curve y = | cos™t?dt at x = —
(i) p g y j 5
c-2. ()= Iff(x)= j sintJt  dt + j cos*\t dt ,then provethatf(x)=0 VX e R.
0 0

X

(i) Find the value of x for which function f(x) :j tet=1) (t-1) (t — 2)3 (t — 3)° dt has a local

-1

minimum

X

C3.  Ify= Ix«/(nt dt

1

d’y
then find the value of d_2 atx=e
X

1/n

tan™"(nx)dx
C-4n |im is equal to

sin~'(nx)dx
1/(n+1)

C-5.-a Let f be a differentiable function on R and satisfying the integral equation

X j f(t)dt — j ti(x—t)dt =ex-1 V x e R, then f(1) equals to
0 0

C-6. Evaluate :

nl2 n
0} [ sin® xcos® x(sinx+cosx) dx (ii) [xsin®x  dx
-n/2 0
2 27
(iiym  [x**V2-x  dx (iv) [ x (sin*xcos®x) dx
0 0

SECTION (D) : ESTIMATION & MEAN VALUE THEOREM
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D-1.= Prove the following inequalities :

(i) ﬁ < Tﬂdx < Q (ii) 4< j' (B+x3)dx < 2430
8 X 6 1

nl4

D-2.= Show that

L1 e 1 1 t tanx T
0 1oﬁ<£41+_xdx<1o (||)2€n2<.(|:1+xzdx<2
2
D-3.= (i) Show that Isinx.cos\/; dx = Zsinc.cosJE for some ce(0, 2)
0
4
(i) f(x) is a continuous function x € R, then show that Jf(x)dx =20f(a?) some a € (1, 2)
1

Section (E) : Integration as a limit of sum and reduction formula

E-1. Evaluate :

O Lm S (s, um§1+\/”+\/”+\/”+ L[
" o Nn? —r? e n+3 \n+6 \n+9 77 n+3(n-1)

(iii) lim — 3nr< +2n°r
n—oo n4 Z( )
nl4 1
E-2. (i) If 1 = j tan"x dx ,thenshowthat I +1 ,= 1
n_
0
nl2 n-1

(s 1 = j (sinx)"dx, neN. Show that I =

n n
0

Section (F) : Area Under Curve

F-1. Find the area enclosed between the curve y =x2+3,y=0,x=—-1,x=2.

F-2. 0] Find the area bounded by x2+y2—-2x=0and y = sin % in the upper half of the circle.
(ii) Find the area bounded by the curve y = 2x* — x?, x-axis and the two ordinates corresponding to
the minima of the function.
(iii) Find area of the curve y2 = (7 — x) (5 + x) above x—axis and between the ordinates x = — 5 and
x=1

F-3. Find the area of the region bounded by the curve y? = 2y — x and the y-axis.

F-4.=  Find the area bounded by the y-axis and the curve x =e¥sinny, y=0,y = 1.
2 2
F-5. (i) Find the area bounded in the first quadrant between the ellipse :—6 + y? =1 and the line 3x + 4y =12

(ii) Find the area of the region bounded by y = {x} and 2x — 1 =0, y = 0, ({ } stands for fraction part)

F-6. Compute the area of the figure bounded by straight lines x = 0, x = 2 and the curves y = 2x and
y=2X—-X?

F-7.a Let f(x) =+tanx . Show that area bounded by y = f(x), y = f(c), x =0and x =a,0<c<a< g is

. a
minimum when ¢ = >
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F-8.

F-9.

Find the area included between the parabolas y? = x and x = 3 — 2y2.

A tangent is drawn to the curve x? + 2x — 4ky + 3 = 0 at a point whose abscissa is 3. This tangent is
perpendicular to x + 3 = 2y. Find the area bounded by the curve, this tangent and ordinate x = — 1

F-10.= (i) Draw graph ofy = (tan xX)" , n € [0, %} N, X € [O, g} Hence show

0 < (tan x)™ < (tan X)", X € (O, %j

(i) Let A, be the area bounded by the curve y = (tan x)» and the lines x = 0, y = 0 and x = n/4.
Prove thatforn>2, A + A ,=1/(n- 1) and deduce that 1/(2n+2) < A < 1/(2n-2).

PART -1l : ONLY ONE OPTION CORRECT TYPE

SECTION (A) : D.I. IN TERMS OF INDEFINITE INTIGRATION, USING SUBSTITUTION AND BY PARTS

A-2.

A-3.

A-4.

A-5.

A-6.

A-7.

If j dt =z , then x can be equal to :
t|Vt2-1 6
2 4
w = B) V3 (C)2 (D) =
B B
¢ dx T
The value of the integral Iz— where 0 < o < —, is equal to:
o X“+2xcosa +1 2
(A) sin o (B) o sin o ) < D) ZLsina
2sina 2
X x<1 2
If f(x) = ,then | x*f(x) dxis equal to :
(%) {X_l o1 j (x) q
4 5
A1l B) — C) — D) —
(A) (B) 3 ©) 3 (D)
1
If f(0) = 1, f(2) = 3, f'(2) = 5 and f'(0) is finite, then Ix . f” (2x) dx is equal to
0
(A) zero (B) 1 (©)2 (D) 3
I L+ 2cosx| dx is equal to :
0
® 2 (B) (©) 2 ©) 5 +243

3
The value of I(| x —2 | +[x])dx is ([x] stands for greatest integer less than or equal to x)

-1
(A) 7 (B)5 (C) 4 (D)3

I [2e7] dx: where [ . ] denotes the greatest integer function, is equal to :
0

(A) 0 (B) Un 2 (C) e? (D) 2e
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A-8.

A-9.m

A-10.

A-11.

A-12.

A-13.

nn X

© dx is equal to
nn—(n2 1_ Cos(exj
3
(A) 3 B -3 © = (D) -
3 3
< dx e
If1,= and 1, = |— dx, then
! ! m x z -[ X
A =1, B)21,=1, ©1,=21, (D) I, +1,=0
" X . sinx )
I 5— dxequalsto:
o cos’x
R ® -2 ©= © % +1
4 2 4 2 4 4

The value of the definite integral

[JZX - a/5(4x -5 + \/2x + ,/5(4x - 5)] dx is equal to

(A) 445 - f (B) 45 (C) 443 -= (D) f
If I' dx =1 , then x is equal to
fnz\/ex—l 6

(A) 4 (B) n 8 (C)On 4 (D) On 2

G |
Iﬁ dx =
5 X +7x°+1

T T T
(A)m ®) > © 3 (D) 5

Section (B) : Definite Integration using Properties

B-1.

B-2.

B-3.»=

n+1 4
Suppose for every integer n, . I f(x)dx =n? The value of If(x)dx is :

n -2
(A) 16 (B) 14 (C)19 (D) 21
Letf: R > R, g: R — R be continuous functions. Then the value of integeral

m1/n f()i:j [f(X) - f(—X)]

o g(’jjlg(xhg(—x)

(A) depend on A (B) a non-zero constant (C) zero (D) 2

dx is:

jc ot™ ( ]dx is equal to
1+x*

(A) 2 ®) 3 ()0 (D) =
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B-4. j' {x® +3x* +3x+ 3+ (x+1)cos(x + 1)} dx is equal to
(;‘\2) -4 (B)O (C) 4 (D)6

1
B-5. jxen(1+ eNdx =
]

(A)O (B) On(1 + e) (C)On(1+e)-1 (D) 1/3
3/2 k
B-6. If I | xsinnx | dx =— , then the value of kiis :
et T
(A)3n+1 (B)2rn +1 ©)1 (D) 4

2

4
dx
B-7.  The value of definite integral is
g g 1+ sin+/X +cos+/x

(A)mIn 2 (B) “';2 () “'22 (D) 27 In2

3+/n 3
B-8. I fn (4+x) dx is equal to :

s ma N (A+x)+(n (9-x)

(A) cannot be evaluated (B) is equal to g

(C)isequaltol +2[n3 (D) is equal to % +0n3
B-9. The value of the definite integral | = J'x\/1+ |cosx| dx isequalto

0
(A 242 = B)V2 = (C)2 n (D) 4n
/2
B-10.= The value of I /n|tanx +cotx| dx is equal to :
0
(A) 7 (On 2 (B) —n [n 2 (©) g n 2 (D)—gmnz
1 .x 1 2
B-11. Letl = [° 9 and 1, = jx—dx (then 1 is
o 1+ X e (2-x%) 1
(A) 3/e (B) e/3 (C) 3e (D) 1/3e

[x]

B-12. The value of J' {x} dx (where[.]and {.}denotes greatest integer and fraction part function
0

respectively) is

1 1
A) —[X B) 2[x C) — D) [X
()2[] (B) 2[x] ()2[x] (D) [x]
o k . . :
B-13. If J' —g dx= — , (where [ ] denotes greatest integer function) then value of k is
5 11 logll

(A) 11 (B) 101 (C) 110 (D)121

Section (C) : Leibnitz formula and Wallis' formula
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X2t

C-1. f(x)= Iert , then f' (1) is equal to:

X

(A) e (B) 2e (C) 262 -2 (D)e?—e

C-2. f(x)= T(t—l)(t —2)?(t-3)3(t—4)° dt (x > 0) then number of points of extremum of f(x) is
0
(A) 4 (B)3 (€)2 (D)1

x+h

j /mt dt—jﬁnzt dt

C-3.» thTét - equals to:
2/nx .
(A)O (B) On2x © « (D) does not exist

X

C-4.  The value of the function f(X) = 1+ x + j (On2t + 2 Ont)dt, where f'(x) vanishes is:
1

(A) e (B) 0 (C) 2e! (D) 1+2e*
t . Ssint dy .
C5=n If Icost dt = j— dt, then the value of —= is
" 2t dx
2sin? x 2sinx? 2sinx? sinx?
*) xcos’y ®) xcosy? ©) 2 ©) 2
X (1—25in yz] y

C-6. If j t* (f(t)) dt = (1 — sinx), then f (%] is

sinx

(A) 1/3 (B) 1/+/3 ©)3 (D) V3

a

C-7.  Thevalue of Lim iz j|n(1+ex) dx equals
a—o g

0
(A)O B)1 (C)% (D) non-existent
¥ sinxcos
c8. (=] Ydy  then
1y +y+1
nmn T
(A)f'(x)=0Vx=?,neZ (B)f'(x)=0Vx=(2n+1)E,neZ
C)f'xX)=0V x=nm,neZ D)f'xX)=0V xeR
/2
C-9. J sin? xcos® xdx is equal to :
0
6 2 2 2
A) — B) — Cc) — D) —
()35 ()21 ()15 ()35
1

C-10. j x2(1—x)3 dx is equalto
0
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1 1 2 b
(A) %0 (B) 20 © ' (D) 120

SECTION (D) : ESTIMATION & MEAN VALUE THEOREM

3
D-1.» Let I= I x* +x? dx, then

1
(A) 1> 6410 (B)I< 22 (C) 22 <1<6J10 (D)I<1

2
D-2w I= fesmz"*smx” dx, then
0
(A) med <1< 2ned (B) 2red4 <1< 2ne®  (C) 2ned <1< 2ne? (D)0<I<2n
D-3.= Letf"(x)>0,f'(x) >0, f(0) =3 & f(x) is defined in [-2, 2]. If f(X) is non-negative, then

0 2 2 1
(A) j f(x)dx > 6 (B) J’ f(x)dx > 12 ©) J-f(x)dx >12 (D) j f(x)dx > 12
_2 -2

-1 -1

D-4. Let mean value of f(x) = . over interval (0, 2) is % Un3 then positive value of c is
X+C
1 3
(W) 1 B) 5 (€)2 () -

SECTION (E) : INTEGRATION AS A LIMIT OF SUM AND REDUCTION FORMULA

n 3
E-1.  lim Z[ r J equals to :
N—o0 =1

=\ r*+n*
1 1 1
(A) On 2 (B) =0n2 (C) =0n2 (D) =0On2
2 3 4
3n
E-2. Lt >— isequalto :
ey onsr 0N
2 3 2 3
A) On |- B) On ,|—= C)On= D) On—
(A) \g (B) ﬁ (©) A (D) tn 2
> > 1/n
E-3.a lim Kh%] (1+2—2j (1+n—zﬂ is equal to :
n—ow n n n
err/Z 2
(A) 5 (B) 2 e? e C)— e™ (D) 2 er
2e e
E-4. im = {sin£+sinﬁ+ ..... +sinw} is equals to :
noe n n n
(A)O (B) n (©)2 (D)3

1
E5.  Let I = J.(l— x3Ydx, (neN) then
0

(A)3nl =(Bn-1)I ,¥vn=2 B)YBn-1)I =3nl _Vnx>2
C@Bn-DI =@Bn+1)I _ vVn=2 D)@Bn+1)I =3nI_ Vnx>2

Section (F) : Area Under Curve
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F-1. The area bounded by the x-axis and the curve y = 4x — x? -3 is

1 2 4 8
(A) 3 (B) 3 © 3 (D) 3

F-2. The area of the figure bounded by right of the liney = x + 1, y = cos x and x—axis is:

® 5 ® 2 ©3 ® 3

F-3. Area bounded by curve y® — 9y+ x = 0 and y-axis is

® - ®)9 © = (0) 81

F-4. Let f:[0, o) — R be a continuous and strictly increasing function such that f* (x) = .[t f2(t) dt ,x>0.
0
The area enclosed by y = f(x), the x-axis and the ordinate atx =3 is

® ® - © 5 © 5

F-5. The area bounded by the curve y = e* and the lines y = Ix-1],x=2is given by:
(A)e2+1 (B)e2-1 (C)e2-2 (D)e-2

F-6. The area bounded by y =2 — |2 -x| and y = i' is:

|x
4+3 /n 3 4-3 /n 3 3 1
A ——— By ———M— C) —+ [On3 D) — + 0On3
(A) > (B) > ()2+n ()2+n

F-7. The area bounded by the curve y? = 4x and the line 2x -3y + 4 =0 is

1 2 4 5
A 5 ® 3 © 3 ©®) 3

F-8. The area of the region bounded by x =0,y =0,x=2,y=2,y<e* andy > [nx,is
(A)6—-40n2 B)4on2-2 (©)20n2-4 (D) 6-20n2

F-9.w The area between two arms of the curve |y| =x3fromx=0tox=2is
(A) 2 (B) 4 (C)8 (D) 16

F-10. The area bounded by the parabolasy = (x + 1)2and y = (x — 1)2 and the line y = % is

(A) 4 sq. units (B) % sQ. units (©) gsq. units (D) % SQ. units

PART - lll : MATCH THE COLUMN

1. Let %Lrg%l(sinx +sinax)?dx =L then
Column - | Column- I
(A) for a =0, the value of L is (p) 0
(B) for a = 1 the value of L is (a) 1/2
(C) fora=—1the value of L is (n 3/2
(D) VaeR-{1,0,1}the value of L is (s) 2

(t) 1
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2. Column -1 Column -1I
(A) Area bounded by region 0 <y <4x—x2-3 is (p) 32/3
(B) The area of figure formed by all the points satisfying the (a) 1/2
inequality y> <4 (1 —[x]) is
© The area bounded by |x| + |y| <1 and [x| > 1/2 is n 4/3
(D) Area bounded by x <4 —y?and x>0 is (s) 16/3

Bl Exercise-2 |

w Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

1
1. The value of J' ({ 2x} - 1) ({ 3x} - 1) dx, (where { } denotes fractional part of x) is equal to :

0

19 19
A 35 (B) m © = — (D) 75

2w If 1]10 f(x) dx =a, then 12001 [Jl‘ f (r-1+x) dxj:

0 r=1\o
(A) 100 a (B) a (©o (D) 10 a
3. lim Itan 0+/cos 6 7n(cos0)do is equal to:
t—>[2j 0
(A) -4 (B) 4 (C)-2 (D) Does not exists
0 , where x=—— n=123 &
4. If f(x) = ’ T+l T T , then the value of If(x) dx .
1 , else where 0
(A1 (B)0 €)2 (D)
5 If Ie‘xz dx = g then je “ dx where a>0is:
0
\r r x 1 [x
(A) — (B) - €) 2— ((5) Y
2 2a a 2 Va
4
Zyl
X
6. If Z(sm Xj +COS~ y,) = 6, then _[ xIn(1+x ) > dx is equal to
i=1 1+e°¥
le
i=1
17
(A)O (B)e*+e™ (©)In (12} (D) e*— e
7. The tangent to the graph of the function y = f(x) at the point with abscissa x =1 form an angle of =/6

and at the point x = 2, an angle of n/3 and at the point x = 3, an angle of n/4 with positive x-axis. The
3 3

value of I f'(x) f"(x) dx + I f* (x) dx (f'(x) is supposed to be continuous) is :
1 2
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8.»a

10.

11.

12.

13.»=

14.»

15. =

16.=

17

(A)

443 -1 3J3-1 443 4
V3 (B) V3 ©) V3 D) — -3
33 2 3 3
1 el a eft
Let A= J' —— dt, then I ——— dt has the value :
o L1+t o, t-a-1
(A) Ae? (B) — Ae= (C) —ae (D) Ae?

2
J.xzxz*l(1+ 2¢nx)dx is equal to
1

255

(A) 256 (B) 255 © => (D) 128

cosecO
If f(x) is a function satisfying f(lj + x2 f(x) = 0 for all non-zero x, then I f(x) dx equalsto:
X sin®

(A) sinb + cosecH (B) sin?6 (C) cosec? 0 (D) none of these

If S + S + Ca_ 0, where C, C,, C, are all real, the equation C,x? + C x + C, = 0 has:
1 2 3

(A) atleast one root in (0, 1) (B) one root in (1, 2) & other in (3,4)
(C) one root in (—1, 1) & the other in (=5, —2) (D) both roots imaginary

If f(x) = J‘(Zcos2 3t+3sin®3t) dt, f(x + ) is equal to :
0

(A) f(x) + 2f(n) (B) f(x) + 2f (g) (C) f(x) + 4f(%j (D) 2f(x)
odt . . .
Let f (x) = and g (x) be the inverse of f (x), then which one of the following holds good?
(x) j e 2o (x) (x) g g
(A) 29" =¢? (B) 29" = 3¢? (C) 3g" = 2¢? (D) 3g" = g?

2 1
Let f(x) is differentiable function satisfying 2[f(tx)dt =x +2, ¥ x € R Then [(8f(8x)— f(x) — 21x) dx
1 0

equals to
(A)3 (B)5 €7 (D)9

n

1
Let I = Ix”(tan‘lx)dx, n e N, then
0

AN+ +(-1) ,==+= Vv nx3 @B M+ +(n-1I_ ==

+

S| S

4 2
C)(n+1I, —(n=1)_,= % vV n>3 D) (n+ DI, —(h-1I ,= g

n/2
If, u, = j x"sinxdx, then the value of u,, + 90 u, is :
0

T ? T ° s ? s ?
@9 () @ () @3] ©9 (3]

The value of I_tz dt +jm
+ +

1/e 1/e

dt, where x € (n/6, n/3), is equal to :



Definite Integration & Its Application

18.

19.»

20.

21.

22. %

23

24,

25.

26. %=

27.

28.

(A)O (B) 2 1 (D) cannot be determined

LetAi= [ [j f(t) dtj duand Az = | f(u).(x - u) du then % is equal to :
0

0 0 2

® 3 B 1 ()2 (D) -1
lm (sin% . sin% . sin% ....... sin(n_l)nj n is equal to :

1 1 1 3
(A) > (B) 3 ©) 7 (D) "

Area bounded by the region consisting of points (x, y) satisfying y <v2-x2 ,y?>Xx,Jy > —xis

(A) g (B) n (C) 2n (D) n/4

The area enclosed between the curves
1 L
y =log,(x +e), x = Ioge(yj and the x-axis is

(A) 2 (B)1 (€4 (D)3

The area bounded by the curve x = acos®t, y =asindtis

3na’ 3na’ 3na’
A B C
(A) 5 (B) T ©) =

(D) 3naz

The area bounded by the curve f(x) = x + sin x and its inverse function between the ordinates x = 0 and
X =2nis
(A) 4n (B) 8n (C) 4 (D) 8

P(2, 2), Q(-2, 2), R(-2, —=2) & S(2, -2) are vertices of a square. A parabola passes through P, S & its
vertex lies on x-axis. If this parabola bisects the area of the square PQRS, then vertex of the parabola
is

(A) (=2, 0) (B) (0, 0) ©) (—% Oj (D) (-1, 0)

The ratio in which the curve y = x2 divides the region bounded by the curve; y = sin (n_zxj

and the x—axis as x varies from0to 1, is :
(A)2:n (B)1:3 (SR (D) (6—7n): w
IFf(x) =sinx, VX e {o, ﬂ fX) +f(n—X)=2. VX e (g n} and f(x) = f(2n — ), x e(n, 2x] , then

the area enclosed by y = f(x) and x-axis is
(A) (B) 2n (C)2 (D) 4
The area bounded by the curvesy =xe*, y =xe>*and the linex =1
2 2 1 1
(A) — B)1--— ©) = D)1-=
e e e

Obtain the area enclosed by region bounded by the curves y = x [In x and y = 2x — 2x2.
(A) 7/6 (B) 7/24 (C) 1217 (D) 7/12
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29.w. The area of the region on plane bounded by max (|x|, |y|) <1 and xy < % is
(A)1/2+0n2 (B)3+0n2 (C) 31/4 (D)1+20n2
30. Consider the following statements :
2n
S, The value of Icos’l(cos X) dx ism?
0
S, = Area enclosed by the curve [x — 2| + |y + 1| = 1 is equal to 3 sq. unit
b 2 2
S;: If di f(x) = g(x) for a < x < b, then j'f(x)g(x)dx equals to w .
X a
S,: Area of the region R={(x, y) ; x*<y <x}is %
State, in order, whether S, S,, S,, S, are true or false
(A) TFTT (B) TTTT (C) FFFF (D) TFTF
PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE
T 3x% +1 A
1. J.ﬁ X = — where A, n € N and gcd(A, n) = 1, then find the value of A + n
ACGE) n?
Y
2 5
2. LetU= _[min . (\/§sinx,cosx) dxand V = j x2 sgn (x — 1)dx. If V = AU, then find the value of A.
T -3
6
[Note : sgn k denotes the signum function of k.]
10 100
3x  Letf(x) be a function satisfying f(x) = f(@j Vx> 0. If j 09 4 5 then find the value of j LCIN
X 1 X 1 X
4, Evaluate
1002 d 1003
2005j N X\/ — +j 10032 - x? dx
o V10027 -x +1 10037 = X" 1000 = k, then find the sum of squares of digits of
I 1-x2 dx
0
natural number k.
nl2
5xa If I Jsin26.sin6do = I then find n
? n
nl4 1 d
X
6=  Letl = | (1+tanx)?dx , L = A N—
! ! ’ !(1+ X)2(1+x?)

then find the value of I—‘
2
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7.

10.=

11.

12.

13.

14.»

15.

16.=

17.

18.

1 2
Find the value of ¢n jet 217 +t+ )t
0

0

If ;dx is equal to —(Ink , then find the value of k.
Jx+1+e”

If f, g, h be continuous functions on [0, a] such thatf(a—x)=f(x),g(@a—x)=—g (xX)

and 3 h (x) —4 h (a—x) =5, then find the value of I f(X) g (x) h (x) dx
0

. /2 T
F1) = 22X v x e (0, 7], If E [ 1) f[g—xjdx: [ 1) dx then find the value of k.
X

0 0

7 sin® x + b% cos? x
0%" sin?x +b* cos? x

3
Evaluate: 3 dx, where a2 + b? = Tﬁ , a2#b%and ab = 0.

2n
lesinx+cosx|dx
0

3n+a
Let a be a real number in the interval [0, 314] such that I [ x—a-m| sin(gjdx =-16, then determine

—n+a
number of such values of a.

n=1

Z( t 1 jzz,find‘n‘ Note that tan‘1x+c=J 1 oax
4n-3 4n-1) n 1+ x2

1

1
If f (x) =x +It(x+t) f(t) dt , then the value of the definite integral J'f(x) dx can be expressed in
0 0

the form of rational asE (where p and q are coprime). Find (p + Q).
q
X
If f(x) = (ax + b) e* satisfies the equation : f(x) = j eVf(y)dy —(x2 —x+1)e* ,find (@ + b?)
0
If the minimum of the following function f(x) defined at 0 < x < g

X 2
f(x) = J.i +J.ﬂ is equal to €n(a+J5) where a, b € N and b is not a perfect square then find the

coso sin®
0 X

value of (a + b)

If f(r) =2 and j(f(x) +f"(x)) sin x dx = 5, then find the value of f(0)
0

(it is given that f(x) is continuous in [0, )
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X 5—-x
19.w If f(x) = 2x® — 15x? + 24x and g(x) = jf(t) dt + I f(t) dt (0 <x <5). Find the number of integers for
0 0
which g(x) is increasing.

1-x if 0<x<1 §
20. Letf(x) = |0 if 1<x<2 and function F(x) = j f(t) dt. If number of points of discontinuity in
(2-x)* if 2<x<3 0
[0, 3] and non-differentiablity in (0, 3) of F(x) are o and B respectively, then (o — B) is equal to.

21.=  Find the value of m (m >0) for which the area bounded by the liney = mx + 2 and
X = 2y — y?is 9/2 square units.

22w Find area bounded by y = f(x), x = 10, x = 4 and x-axis
given that area bounded by y = f(x), x = 2, x = 6 and x-axis is 30 sg. units, where f(2) = 4 and f(6) = 10.
(given f(x) is an invertible function)

23. Consider aline 0 : 2x — \/§y =0 and a parameterized C: x =tant,y = Flst(o <t< gj

If the area of the part bounded by (], C and the y-axis is equal to %ﬁn(a+ JE) , where a, b, e N, b, is

not perfect square then find the value of (a + b)

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

1= T

——— dxequalsto:
o (1+x) (1+ x2) a

I
(A) ®) >

T
4
. K dx
C) is same as —_— D) cannot be evaluated
© ;[ (1+x)(1+x2) )

b
2. The value of integral jm dx,a<bis:
7 X
(A)b—a if a>0 (B)a—b if b<O (C)b+aif a<0<b ((D)|b]-]a]
5 dx
3.a IfI,= | ————— ;n € N, then which of the following statements hold good?
0 (1+ xz)
_ n 1
A2nl ,,=27"+(2n—-1)I, B)L==-+=
8 4
n 1 e 5
OL=--—-= D)I,= ———
@ 8 4 )L, 16 48
4, The value of integral j xf (sinx)dxis:
0
n nl2 nl/4
(A) g J'f(sinx) dx (B) © I f(sinx)dx (©o0 (D) 2n I f(sinx) dx
0 0 0

2n
5. If1 = J‘sin2 xdx, then
0
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10.

11.=

12.

13.

/2

(A)T=2 [sin’ xdx (B)I=4 [ sin®xdx
0 0

Given f is an odd function defined everywhere, periodic with period 2 and integrable on every interval.

Let g(x) = j f(t) dt. Then :
0
(A) g(2n) = 0 for every integer n
(C) g(x) and f(x) have the same period

eX

nl4

2n
(C)1= J'cos2 xdx (D)1=8 I sin? xdx
0 0

(B) g(x) is an even function
(D) g(x) is an odd function
e—X
then

Letf: R — R be defined as f(x) = | dtz
S11+t

(A) f(x) is periodic
© ==

If a, b € R* then Lim Z—
noe 4= (k+an)(k +bn)
#b

1 bb+1)

*) a-b n a(a+1)

if

(C) non existent ifa=Db

n
X+

Let f(x) = I |sin0|d6 (x e [0, )

(A) f(x) is strictly increasing in this interval

(C) Range of f(x) is [2 _ 3, 1]

2

dt
J; 1+t ’
(B) f(f(x)) =f(x) Vx e R

(D) f(x) is unbounded

is equal to
® —— 2D oLy
a-b b(a+d
(D) a(l ) ifa=b

(B) f(x) is differentiable in this interval

(D) f(x) has a maxima at x = g

If f(x) is integrable over [1, 2], then j f(x) dx isequalto:

1

(A) lim —z f( J
€) lim = Z f[””j
n—oo - n

1

2 1
Let In:I dx where n > 2 , then

5 Vv1-x"

' T
Al < = B)I > =
(GYR 6 B) 1, 5
If f(x) =

1
1

A) fis periodic B) [2™dx = —
(A) fisp ( )l m

Let f(x) = [|2t—3|dt, then f is
0

(A) continuous at x = 3/2
(C) differentiable at x = 3/2

1 & r
B) Ilim = f| —
()n_monr:;rl (nj

1 & r
D) lim = f| —
()n—mnrzl(nj

1 1
Ol < — DI > —
©1,< 3 ©)1,> 3

2%, where {x} denotes the fractional part of x. Then which of the following is true ?

100

1
(©) [2¥dx=log,e (D) [ 2" dx=100log, e
0 0

(B) continuous atx =3
(D) differentiable at x = 0
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14.

15.=

16.

17. 2=

18.=

19.

20.

21.=

T
Letl = J.(sinx)”dx, n e N, then

(A) 1, is rational if n is odd (B) I, is irrational if n is even
(C) 1, is an increasing sequence (D) I, is a decreasing sequence

Let f(x) be a function satisfying f(x) + f(x + 2) = 10 VxeR, then

(A) f(x) is a periodic function (B) f(x) is aperiodic function
©) j f(x)dx = 20 (D) I f(x)dx = 40
T2
Letl, = J-SIH_ (nx) dx ,n e N, then
5 Sin“X
(A) In+2 + In = 21n+1 (B) In = In+1
CI =nn (D)L, 1, I,,....I are in Harmonic progression

9
Let f(x) be a continuous function and 1 = I&f(x) dx , then

(A) There exists some ¢ € (1, 9) such that I = 8J€f(c)

(B) There exists some p, q € (1, 3) such that I = 2[p? f(p2) + g2 f(q2)]
(C) There exists some o € (1, 9) such thatI = 9\/af(oc)

(D) If f(x) =0 vVx € [1, 9] = I>0

e2
Let A= jgn—xdx , then

L

1 1 1 2

(A)A>2 (e—gj (B)A<(e— 1)(2+Tj (C)A>(e— 1)(2+T) (D) A< (e’ -1) <
b
Let f(a, b) = j(x2 _4x+3)dx, (b > a) then
(A) f(a, 3) is leastwhena =1 (B) f(4, b) is an increasing function Vb > 4
(C) (0, b) is least for b = 2 (D) min{f(a, b)} = _%
Letl= J.[ j dx & I is a finite real number, then
2 X241 2x+1
-1 - - L2 102

(A 1= 5 B)r=1 (©)1 2,¢n(2] (D) 1 4,€n(4j

p
Let f(x) be a strictly increasing, non-negative function such that f'(x) <0 Vx € (a, B) & I = If(x)dx

o

(B> o), then
A)T< f(‘“ﬁj(ﬁ— ) (B)1> f[‘“ﬁj(ﬁ )

©r> % (f(a) + f(B)(B — o) (D) 1< 5 (f(a) + F(BN(B — o)
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22.

23.

24. 3

25. =

26.

27.

28.

29. =

30.

T . T 3 .
Xsinx X7 sinx
Ilzjmd I, = -[(2—3 (1 5 dx, then
5 o (m X + 3X°)(1+ cos” x)
71:2 Tl'.2
A1 = 5 B)I; = i ©1=1L D)1, >1,
X2 x2
Isin\/t_dt Isinﬁdt
LetL,; = lim >——— L,= lim 2——— then identify the correct option(s).
x>0" X —sinX x>0 X —Sinx
(AL, =4 (B)L,+L,=8 C)L, +L,=0 (D) IL,| = |L4]
k k k k
lim — 2(1 2 +23 ARLUREL ) — =F(K), then (k € N)
oo (17 42+ +n7) (LT +2° +........ +n°)
(A) F(K) is finite for k < 6 (B) F(5) = 0 (C) F(6) = % (D) F(6) = %
n n-1
n n
Let T =»»——— S =» ———— then
A rZ:l: r?—2rn+2n®’ " ; r? —2r.n+2n?
T T . T
(AT,>S,¥neN (B)T,>— ©)S, <— D) lims,= —
4 4 n—w 4

1
f(x) = jf(tx)dt, where f' (x) is a continuous function such that f(1) = 2, then

0
(A) f(x) is a periodic function B)f'x)=0
(C) f(x) is an even function (D) f(x) is an odd function

Area bounded by y = sin~1x, y = cos™1x, y = 0 in first quadrant is equal to :

12 1 nl2

(A) j (sin"tx)dx + J' (cos 1 x)dx (B) j (siny — cosy)dy
0 12 nl4
nl4

() j (cosy —siny)dy (D) (v2 -1) sq.unit

0

Let f(x) be a non-negative, continuous and even function such that area bounded by x-axis, y-axis & y =
f(x) is equal to (x2 + x3) sq. units ¥x > 0, then

n n

(A) Zf‘(r):3n2+5nVneN (B) Zf'(r) =6n°+5nvneN
r=1 r=1

(C) f(x) = 3x% +2x V x <0 (D) f(x) = 3x%2 —2x V X <0

Let 'c' be a positive real number such that area bounded by y = 0y = [tan™1x] from x = 0 to x = ¢ is equal
to area bounded by y = 0, y = [cot‘1 x], from x = 0 to x = ¢ (where [*] represents greatest integer

function), then
(A) c =tanl + cotl (B) ¢ = 2cosec? (C) c =tanl — cotl (D) c =-2 cot2
Area bounded by y = X2 — 2|x|andy = -1 is equal to

1
(A) 2 J’(zx ~x?)dx
0
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(B) 2 sg. units
3
© % (Area of rectangle ABCD) where points A, B, C, D are (-1, -1), (-1, 0), (1, 0) & (1, -1)

(D) % (Area of rectangle ABCD) where points A, B, C, D are (-1, -1), (-1, 0), (1, 0) & (1, -1)

PART - IV : COMPREHENSION

Comprehension # 1

v(x)
If y= j f(t) dt, let us define j—y in a different manner as j—y =Vv'(x) f2(v(x)) — u'(x) f2(u(x)) and the
X

u(x) X

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

1. Ify= I t* dt , then equation of tangent at x = 1 is

(A)y=x+1 (B)x+y=1 Cy=x-1 D)y =x
2. IfF) =[ e (1-1)dt, then di F(x) atx =1is

X
1

(A)O (B)1 ©€)2 (D) -

3. Ify = j mt dt then lim ¥ s
b x-0" dx
(A)O B)1 €2 (D) -

Comprehension # 2

Letg(h = [f(t x) dx.Theng/()= j 2 (f, x)) dx. Consider f(x) = jﬁ n_(1+xcos0) o
% 5 cos0
4, Range of f(x) is
-T T -n*

A) (0, B) (0, n? C)|—, = D) | —, —

(A) (0, m) (B) (0, %) ()[2 2} ()[2 2]
5. The number of critical points of f(x), in the interior of its domain, is

(A)O B)1 ()2 (D) infinitely many
6. f(x) is

(A) discontinuous at x = 0 (B) differentiable at x = 1

(C) continuous at x =0 (D) None of these

Comprehension # 3

If length of perpendicular drawn from points of a curve to a straight line approaches zero along an
infinite branch of the curve, the line is said to be an asymptote to the curve. For example, y-axis is an
asymptote to y = [Jnx & x-axis is an asymptote to y = e™.

Asymptotes parallel to x-axis :
If lim f(x) =e (a finite number) then y = e is an asymptote to y = f(x). Similarly if lim f(x)=a, theny =
X—00 X—>—00

o is also an asymptote.
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Asymptotes parallel to y-axis :

If limf(x)=o or limf(x)=-w ,thenx = ais an asymptote to y = f(x).
X—a X—a

7. Number of asymptotes parallel to co-ordinate axes for the function f(x) = % is equal to :
(A1 (B)2 ©)3 (D) 4

8. Area bounded by y = 2.1 it's asymptote and ordinates at points of extremum is equal to (in square
unit)
(A) On2 (B) 20n2 (C) On3 (D) 20n3

9. Area bounded by y = x?¢* and it's asymptote in first quadrant is equal to (in square unit)

(A) 2e (B) e (€)1 (D) 2
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N
-
J

w Marked questions are recommended for Revision.

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

* Marked Questions may have more than one correct option.

. = [ T dx,n=0,1,2, .., then [IIT-JEE - 2009,Paper-2, (4, -1), 80]
2 (A+7")sinx
10 10
(A) In = In+2 (B) Z I2m+l = 107[ (C) Z IZm = 0 (D) In = In+l
m=1 m=1
2. Letf: R — R be a continuous function which satisfies f(x) = j f(t) dt . Then the value of f((In 5) is
0
[NT-JEE - 2009,Paper-2, (4, -1), 80]
3*. Area of the region bounded by the curvey = exand linesx=0andy = e is
[IT-JEE 2009, P-1, (4, -1), 80]
e 1 e
A)e-1 (B) I /n (e+l-y) dy (C)e— .[ e* dx (D) I /ny dy
1 0 1
Y
4, The value of lim iaj d (1+t) dtis [IT-JEE-2010, Paper-1 (3, —1)/84]
0
(A)0 ®) © - (D) =
12 24 64
txta-x)*
5a The value(s) of _|' T dx is (are) [IT-JEE-2010, Paper-1 (3, 0)/84]
5 + X
22 71 3=n
A —-m — o — -
A) = (B) 105 ©) (D ) >

6*w Letf be a real-valued function defined on the interval (0, «) by f(x) = 0n x +j' J1+sint dt. Then which
0

of the following statement(s) is (are) true? [IT-JEE-2010, Paper-1 (3, 0)/84]
(A) f'(x) exists for all x € (0, «©)

(B) f'(x) exists for all x € (0, «) and f" is continuous on (0, «), but not differentiable on (0, «)

(C) there exists a > 1 such that [f'(x)| < |f(x)| for all X € (o, )

(D) there exists § > 0 such that [f(x)| + |f'(x)|] < B for all x € (0, «)

7= 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 [IT-JEE-2010, Paper-1 (3, 0)/84]
f(x) = —[x] if [x] is odd,
1+[x]— if [x] is even

2 10
Then the value of I—O j f(x) cos nx dx is

8.» Let f be a real-valued function defined on the interval (-1, 1) such that e~ f(x) = 2 + j Jt* +1 dt , for all
0

X € (-1, 1) and let f be the inverse function of f. Then (f)’ (2) is equal to
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[IT-JEE-2010, Paper-2 (5, —2)/84]
) 1 ®) % © = o *
3 2 e

Comprehension (9 to 11)
Consider the polynomial
f(x) = 1 + 2x + 3x2 + 4x3
Let s be the sum of all distinct real roots of f(x) and lett = ||

9.» The real number s lies in the interval. [NT-JEE 2010, Paper-2, (3,-1), 79]
1 3 3 1 1
A |-=, 0 B) |-11, - — C)|-——, - = D) |0, =
® (-5 o) @-n-3 o2 -3 o

10.» The area bounded by the curve y = f(x) and the lines x =0,y = 0 and x =, lies in the interval
[NT-JEE 2010, Paper-2, (3, -1), 79]

3 21 11 21
A=, 3 B) | —, — C) (9,10 D) |0, —
w3 3 ®(%. 5 ©ewo (0. 2
11.= The function f'(x) is [IT-JEE 2010, Paper-2, (3, -1), 79]
(A) increasing in (—t , %j and decreasing in (—% , t}
o 1 . o 1
(B) decreasing in [—t , _Zj and increasing in ( 7 tj
(C) increasing in (-t, t)
(D) decreasing in (-, t)
Vi3 xsinx? .
12. The value of j ———— >- dx is [NT-JEE 2011, Paper-1, (3, -1), 80]
Jirz Sinx +sin(¢/n6 — x°)
1 3 1 3 3 1 3
A) — On — B) - On — C) On — D) = On —
(A) 2 > (B) > > (©) > (D) 5 >
13. Let the straight line x = b divide the area enclosed by y = (1 — x)?, y = 0, and x = 0 into two parts R, (0 <

x<b)and R,(b<x<1)suchthatR, - R, = % .Thenbequals [IIT-JEE 2011, Paper-1, (3, -1), 80]
3 1 1 1

A) — B) — C) = D) —

A) 7 (B) 5 (©) 3 ® 7

14. Letf: [-1, 2] — [0, «) be a continuous function such that f(x) = f(1 — x) for all x € [-1, 2].
2
LetR, = jx f(x) dx, and R, be the area of the region bounded by y = f(x), x = =1, x = 2, and the x-
-1
axis. Then [NT-JEE 2011, Paper-2, (3, -1), 80]
(A)R; = 2R, (B) R, = 3R, (C) 2R, =R, (D) 3R, =R,

15*, If S be the area of the region enclosed by y = e, y=0,x=0,and x = 1. Then
[NT-JEE 2012, Paper-1, (4, 0), 70]

1 1 1 1 1 1 1
A)S> = B) S>1-=— C) S<—|1+—= D) S<—=+—=|1-—=
A B @ssi{vg) @il
i T+ X
16. The value of the integral I (X2+.€n ]cosx dx is[IIT-JEE 2012, Paper-2, (3, -1), 66]
-n/2 n—X
TC2 Tl',z Tl',2
A) O B) ——4 C) —+4 D) —
(A) (B) > ©) > (D) >

Paragraph for Question Nos. 17 to 18
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17.

18.

19.*

20.

21.n

22.»

Let f(x) = (1 — x)? sin>x + x? for all x € IR and let g(x) = I(%—(ntj f(t) dt for all x € (1, «).
+

1

Which of the following is true ? [NT-JEE 2012, Paper-2, (3, -1), 66]
(A) g is increasing on (1, «)

(B) g is decreasing on (1, «)

(C) gisincreasing on (1, 2) and decreasing on (2, «)

(D) g is decreasing on (1, 2) and increasing on (2, «)

Consider the statements :
P : There exists some x € IR such that f(x) + 2x = 2(1 + x?)
Q : There exists some x e IR such that 2f(x) + 1 = 2x(1 + x)

Then
(A) both P and Q are true (B) Pistrue and Q is false
(C) Pisfalse and Q is true (D) both P and Q are false

If f(x) = Ietz (t-2) (t-3) dt forallx € (0, ), then

(A) f has a local maximum atx = 2 [IIT-JEE 2012, Paper-2, (4, 0), 66]
(B) f is decreasing on (2, 3)

(C) there exists some ¢ € (0, ) such that f'(c) =0

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

The area enclosed by the curves y = sinx + cosx and y = |cosx — sinx| over the interval [0, ﬂ is

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

(A 4 (V2-1) B 22 (V2-1)  (© 2 (V2+1) (D) 22 (V2+1)

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

1
such that f'(x) < 2 f(x) and f(%j = 1. Then the value of I f(x) dx lies in the interval

1/2

[JEE (Advanced) 2013, Paper-1, (2, 0)/60]
(A) (2e -1, 2e) (B) (e -1, 2e — 1) ©) (%‘1 e—1j (D) (o , 97‘1)

. P +22+....4+4n°
For a € R (the set of all real numbers), a = -1, lim (27 +...+n%) Then

e N+ D7 [(na+ 1)+ (na+2)+...+(na+n)] 60
a= [JEE (Advanced) 2013, Paper-2, (3, —1)/60]

OF ®7 © =2 o =*
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23*.

24*,

25.

26.

Let f:[a, b] —» [1, ©) be a continuous function and let g : R - R be defined as

0 if X < a,

g(x) = Jf(t)dt if a<x<b,, Then [JEE (Advanced) 2014, Paper-1, (3, 0)/60]

b

j f(dt if  x>b.

(A) g(x) is continuous but not differentiable at a
(B) g (x) is differentiable on R

(C) g(x) is continuous but not differentiable at b
(D) g(x) is continuous and differentiable at either a or b but not both

X —t+}
Let f: (0, ©) - R be given by f(x) = Ie( t)% . Then
1

(A) f(x) is monotonically increasing on [1, «) [JEE (Advanced) 2014, Paper-1, (3, 0)/60]

(B) f(x) is monotonically decreasing on (0, 1)
(C) f(x) + f (ij: 0, for all x € (0, )
X

(D) f(2¥) is an odd function of x on R

1 2
The value of I4x3 {:—2(1—x2)5}dx is [JEE (Advanced) 2014, Paper-1, (3, 0)/60]
X
0

INIE|

The following integral j(2005ecx)“ dx is equal to [JEE (Advanced) 2014, Paper-2, (3, =1)/60]

7
log(1++/2) log(1++/2)
(A) j 2(e" +e™)°du (B) j (e" +e™)du
0 0
log(1++/2) log(1++/2)
(C) j (e" —e*)du (D) j 2(e' —e™")°du
0 0

Paragraph For Questions 27 and 28

27. 51

28. @

29.

Given that for each a € (0, 1)
1-h

lim jt-a(1—t)a-1 dt

h—0* A

exists. Let this limit be g(a). In addition, it is given that the function g(a) is differentiable
on (0, 1). [JEE (Advanced) 2014, Paper-2, (3, —=1)/60]

The value of g (%J is

(A) n (B) 2= (C) g (D) %
The value of g’ (%j is
T T
A 3 (B) = €~ (D) 0
List | List Il

[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
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30.

31.

32.

33*.

34. =

P. The number of polynomials f(x) with non-negative integer 1. 8

1
coefficients of degree < 2, satisfying f(0) = 0 and jf(x)dx=l, is
0

Q. The number of points in the interval [—\/1_3\/1_3} at which 2. 2

f(x) = sin(xz) + cos(x?) attains its maximum value, is

R. dx equals 3. 4
L(l e

[ cos 2x|og ]dxj
—1/2

[T cos2xlog dexJ
X
[x], x<

, 2 . .
Let f: R > R be a function defined by f(x) = {0 <> 2 where [x] is the greatest integer
8 >

equals 4. 0

2 2
less than or equal to x. If I = IM

dx, then the value of (41 — 1) is
S 2+f(x+D

[JEE (Advanced) 2015, P-1 (4, 0) /88]

1 2
If o= J'(e9x+3‘a”1x)[121+—92(jdx where tan-t x takes only principal values, then the value of
: + X

(Ioge |1+oc|—%”j is [JEE (Advanced) 2015, P-2 (4, 0) / 80]

Let f: R > R be a continuous odd function, which vanishes exactly at one point and

f(1) =% . Suppose that F(x) = jf(t) dt for all x e [-1, 2] and G(x) = jt|f(f(t))| dt for all
-1 -1

X e [-1, 2] If lim F(X) _ L then the value of f[ 1] is.
G(x) 14 2
[JEE (Advanced) 2015, P-2 (4, 0) / 80]

Let f(x) = 7tan® x + 7tan®x — 3tan‘x — 3tan2x for all x e (—g gj Then the correct

expression(s) is (are) [JEE (Advanced) 2015, P-2 (4, -2)/ 80]
nl4 1 nl4
(A) !xf(x) dx == (B) E[f(x) dx =0

nl4 nl4

(C) _[xf(x) dx:% (D) J.f(x) dx =1
0 0
3 1
Let f'(x) :& for all x € R with f (ij: 0. If m < If(x) dx < M, then the possible
2+sin” X 2 72
values of m and M are [JEE (Advanced) 2015, P-2 (4, -2)/ 80]
(A)m=13, M = 24 (B)m:%,M:%
(C)m=-11,M=0 (D)m=1, M= 12

35*.w= The option(s) with the values of a and L that satisfy the following equation is(are)
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4n
j e'(sin® at + cos” at)dt

D =L? [JEE (Advanced) 2015, P-2 (4, —2)/ 80]
J‘e‘(sin6 at + cos” at)dt
4n 4n
(A)aZZ'L:enll (B)a:2,L:en+11
e - e" +
4n _ 4n
(C)a=4,L=2"1 D)ya=4,1L=2 "1
e"-1 e"+1

Paragraph For Questions 36 and 37

36*.

37*.

38.

39.

40.

41.

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.

[JEE (Advanced) 2015, P-2 (4, -2)/ 80]
The correct statement(s) is(are)
(A)f' (1) <0 (B)f(2) <0
(C) f'(x) # 0 for any x € (1, 3) (D) f'(x) = 0 for some x € (1, 3)

3 3
If J'x2 F'(x)dx =-12 and jx3 F'(x)dx = 40 , then the correct expression(s) is(are)
1

1

3

(A) 9f '(3) + f'(1) = 32 = 0 (B) jf(x)dx:lz
;

(C) 9f '(3) = f'(1) + 32 = 0 (D) jf(x)dx:—lz
1

T
x?+Z
6

Let F(x) = I 2cos’t dt for all x € R and f: {0,%}—) [0, ©) be a continuous function. For

a e, {Oﬂ if F'(a) + 2 is the area of the region bounded by x =0,y =0,y = f(x) and x =

a, then f(0) is [JEE (Advanced) 2015, P-1 (4, 0) /88]

The total number of distinct x € (0, 1] =2x—-1s

[JEE (Advanced) 2016, Paper-1, (3, 0)/62]

3 X COSX
The value of J. dx is equal to [JEE (Advanced) 2016, Paper-2, (3, -1)/62]
2 2
I8 I8
(A) Z -2 (B) Z +2 (C) n2 —e"2 (D) n2 + e™2

Area of the region {(x,y) eR?:y> [x+3,5y <x+9< 15} is equal to
[JEE (Advanced) 2016, Paper-2, (3, 1)/62]

1 4 3 5
(A) 5 (B) 3 © ) (D) 3
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42.»

43,

44.m

45*,

46*.

47.

48.m

49. %

50.

, for all x> 0. Then

Let f(x) = lim

[JEE (Advanced) 2016, Paper-2, (4, —2)/62]

(A) f (Ej >f(2) (B) f[lj < f(EJ ©)f@)<o0 (D) @ > @
2 3 3 f(3) ~ (2)
Letf: R — (0, 1) be a continuous function. Then, which of the following function(s) has (have) the value
zero at some point in the interval (0, 1) ? [JEE(Advanced) 2017, Paper-1,(4, =2)/61]
(A) e — _[f(t)sintdt (B) f(x) + Tf(t) sin t dt
0 0
(C)x— [ f(tycos tdt (D) x? — f(x)

0

Letf: R — R be a differentiable function such that f(0) = 0, f(gj =3andf(0)=1.If

2
g(x) = I[f’(t)cosect—cott cosect f(t)]dt for x [0, ﬂ , then IirT(])g(x) =
[JEE(Advanced) 2017, Paper-1,(3, 0)/61]
1 K+1
HED M . dx, then JEE(Advanced) 2017, Paper-2,(4, =2)/61
2ok 3o [IEE( ) per-2,(4, -2)/61]
49 49
A) | > loge 99 B) | < loge 99 O)l<— D)Il>—
(A) 1> loge (B) 1 < loge © 1< () 1> =

If the line x = o divides the area of region R = {(x, y) € R?: x3<y <X, 0 < x < 1} into two equal parts,

then [JEE(Advanced) 2017, Paper-2,(4, —=2)/61]
(A)20*—402+1=0 (B)a*+402-1=0 (C)%<oc<1 (D)0<OLS%

ifg) = [ sin*(t)dt, then [JEE(Advanced) 2017, Paper-2,(4, —2)/61]
(A) g'[—gj =2n (B) g'(—g] =-2n (C) 9@ =2n (D) g@ =-2n

e 1
For each positive integer n, let yn = o (n+1)(n+2)...(n+n))tn
For x € R, let [X] be the greatest integer less than or equal to x. If limy, =L, then the value of [L] is
n—oo

[JEE(Advanced) 2018, Paper-1,(3, 0)/60]

A farmer F1 has a land in the shape of a triangle with vertices at P(0, 0), Q(1, 1) and R(2, 0). From this
land, a neighbouring farmer F2 takes away the region which lies between the side PQ and a curve of
the form y = x" (n > 1). If the area of the region taken away by the farmer F2 is exactly 30% of the area

of APQR, then the value of n is [JEE(Advanced) 2018, Paper-1,(3, 0)/60]
1
2

The value of the integral I 143 - dxis . [JEE(Advanced) 2018, Paper-2,(3, 0)/60]

°((x+1P(1=x)°)

PART - 11 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)
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1=

5»

10.*

j[cot x]dx , where [ - ] denotes the greatest integer function, is equal to: [AIEEE 2009 (4, -1), 144]
0

T T
N1 2)-1 3)- — 4) —
1) @) ®)- > 4 5
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]
() 6 sqg unit (2) 9 sq 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.

Then jp(x)dx equals [AIEEE 2010 (8, —2), 144]
(1) 21 (2) 41 (3) 42 @) V41

The area bounded by the curves y = cos x and y = sinx between the ordinates x = 0 and x = 371Tis

[AIEEE 2010 (4, —1), 144]
(1) 42 +2 2) 442 -1 3) 42 +1 4) 442 -2

Forx e (o, 5?“) define f(x) = | +t sintdt. Then f has : [AIEEE 2011, I, (4, -1), 120]
0

(1) local maximum at = and 2x.

(2) local minimum at & and 2n

(3) local minimum at © and local maximum at 2.
(4) local maximum at © and local minimum at 2.

15
Let [.] denote the greatest integer function then the value of I X [x*]dxis:
0

[AIEEE 2011, I1, (4, —1), 120]
Mo @3 @ > @ >

. 1 . _
The area of the region enclosed by the curves y = x, x = e, y = = and the positive x-axis is
X

[AIEEE 2011, I, (4, 1), 120]

(1) %square units (2) 1 square units 3 %square units 4) gsquare units

The area bounded by the curves y2 = 4x and x2 = 4y is : [AIEEE 2011, 11, (4, -1), 120]
32 16 8

1) — 2) — 3) = 4H0

1) 3 2 3 3) 3 (4)

The area bounded between the parabolas x? = % and x? = 9y and the straight liney = 2 is :

[AIEEE-2012, (4, -1)/120]
1042 202

(1) 2042 @ =~ @) =- (4) 102

If g(x) = _[ cos4t dt, then g(x + ©) equals [AIEEE-2012, (4, -1)/120]
0
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11.

12.

13.

14.

15.

16.

17. %

18.

X
@ 9 (2) 9 + () (3) 90 - o(m)
9(m)
nl3 dX
Statement-1 : The value of the integral | ———= is equal to n/6.
9 HJ,‘G 1+ +/tanx a

b b
Statement-Il : . If(x)dx :jf(a+b—x) dx

(4) 9(x) . g(m)

[AIEEE - 2013, (4, —1),360]

(1) Statement-l is true; Statement-Il is true; Statement-Il is a correct explanation for Statement-I.
(2) Statement-l is true; Statement-Il is true; Statement-Il is not a correct explanation for Statement-I.

(3) Statement-1 is true; Statement-11 is false.
(4) Statement-1 is false; Statement-II is true.

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

guadrant is :

(1) 9 (2) 36 (3) 18

The integral I\/1+ 4sin2§—4sin§ dx equals:
0

(1) 4J3-4 (@ 4V3-4-2 @) n-4

[AIEEE - 2013, (4, -1),360]
27
4) 7

[JEE(Main)2014,(4, — 1), 120]

@ 2F-a-4

The area of the region described by A = {(x,y) : X2+ y2<landy?<1-x}is:

T 2 T 2 n 4
1) —— = 2) —+— 3) —+—
@ 2 3 @ 2 3 ®) 2 3
. t logx? .
The mtegralj 5 >-dx is equal to
5 logx® +10g(36 —12x + x°)
(12 (2) 4 31

[JEE(Main)2014,(4, — 1), 120]

n 4
@273

[JEE(Main)2015,(4, — 1), 120]

(4)6

The area (in sqg. units) of the region described by {(x, y); y?<2xandy > 4x — 1} is

7 5 15
(1) 2 ) o 3) o

[JEE(Main)2015,(4, — 1), 120]
9
(4) 3

The area (in sqg.units) of the region {(x,y) : y2 = 2x and x2 + y2<4x, x >0,y > O} is

8 42 n_ 2\2
W=y @5 @25

2n

i ((n +1)(N+2).......
n

1/n
3n .
j is equal to :

n—o

1) @ 2 % (3)3log3 -2
e e

[JEE(Main)2016,(4, — 1), 120]

(4)7:—%

[JEE(Main)2016,(4, — 1), 120]

4 8
e
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19.= The area (in sq. units) of the region {(x,y) : x>0 ,x+y<3,x?<4yandy <1+ \/;} is :

20.

21.

22. %

23.

24,

25.m

[JEE(Main) 2017, (4, - 1), 120]

59 3 7 5
1) = 2) 2 3) — 4 2
== @ O @
3n
. t dx . .
The integral J- 1 is equal to [JEE(Main) 2017, (4, -1), 120]
+ COS X
4
(1) -2 (22 (3) 4 (4)-1
2
The value of J' i'”zf dx is : [JEE(Main) 2018, (4, — 1), 120]
+
2
(1) 4 @ 5 3 5 Ok

Let g(x) = cosx?, f(x) = Jx, and o, B (o < B) be the roots of the quadratic equation 18x? — 9nx + =2 = 0.
Then the area (in sqg. units) bounded by the curve y = (gof) (x) and the lines x=a, x =g andy =0, is
[JEE(Main) 2018, (4, — 1), 120]

@ 23 -+2) @ 2Wz-1) @ 2K -1) @ 23 +1)

b
Letl= _[(x“ —2x%)dx . If I is minimum then the ordered pair (a, b) is :

[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
(1) (0, V2) 2) (N2 —2) 3) (-v2 ,v2) @) (-v2,0)
nl/2 dX

The value of _—
B /2[X]+[SInX]+4

, Where [t] denotes the greatest less than or equal to t, is :

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]
1 3 3 1
Q) e} (7n - 5) (2) 0 (4n - 3) 3) 20 (4n - 3) (4) o (7w + 5)

e 2X X
The integral J{(ij - KEJ }Ioge xdx is equal to
e X
1

[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120]

1 1 1 1 1 1
@ 5-e-

267 0=y e e

3 3
1) 22— 2) S_e- =
(1) > (2) > 2 > e 202
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EXERCISE -1

Section (A) :

.10

AL () -5

A3 () F=2

A5 (i) g —0n2
L T

A-6. (i) )

A7 ()On1ll

Section (B):

B-2. ()5- 2 -3

PART - |

(i) V2 -1 A-2. ()= (i) % (ia+0On5  (iv) 2%
L1 e R 2 . .. 3
(i) > 0n (Ej (iii) s o A-4. (i) On (\/§) (iiy 7/6 (i) r

(vii) cos1+cos2+cos3+3

B-3. ()2e-2

L T
B-4. (I) Z
B-5. ()0

. 3
B-6. (l) E

Section (C):

c1 () H2

C5 e C-6.
Section (E) :
E-1. (i) g (ii) 2
Section (F) :

F-1. %l sg. unit

o 4-7 T 5 _i B
(i) a2 ("I)_§ (b-2a) (iv) « [l \/§j On4
(ii)g 2 m2 (iif) Dn[gj (iv)g (v) 2—10 n 3
1
(ii) §
(i) 22 (9 (V)4 (v)cotl (vi) 29
(i) 2 =2 (iii) 67:/25 (iv) 0 (V) 0
(ii) % (iii) % (iv) (a + b) % v) 0
(ii) g (iii)—g on2  (iv) =0n2
(ii) 40 (i) n—1 (iv) 4n
(i) 12 (iif) (? - %J n  C2 (i)1,3C3 52
0] % (if) f—g (iii) g (iv) %2
(iii) 12

T 4 Y A
F-2. 0) > = (ii) 120 (ii)9

C-4.

N |-
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F-3.  4/3sq units  F-4. % F5. ()3 (n-2) (ii)% F-6. [loiz_gsq' units
F-8. 4 sq. units. F-9. % sq. units.

PART - I
SECTION (A) :
A-l. (A A-2. (C) A-3. (C) A-4. (C) A-5. (D) A-6. (A A-7. (B)
A8. (A A9 (A A-10. (B) A-11. (D) A-12. (C) A-13. (C)
Section (B) :
B-1. (C) B-2. (C) B-3. (D) B-4. (C) B-5. (D) B-6. (A) B-7. (B)
B-8. (D) B-9. (C) B-10. (A) B-11. (C) B-12. (A) B-13. (C)
Section (C) :
c-1. (A C-2. (B) C3. (B) C4. (D) C-5. (B) C-6. (C) C-7. (C)
C-8. (B) c-9. (D) C-10. (A)
SECTION (D) :
D-1. (C) D-2. (B) D-3. (C) D-4. (A
SECTION (E) :
E-1. (D) E-2. (B) E-3. (C) E-4. (C) E-5. (D)
Section (F) :
F-1. (C) F-2. (D) F-3. (C) F-4. (A F-5. (C) F-6. (B) F-7. (A
F-8. (A F-9. (C) F-10. (D)

PART - 1ll
1. A-q, B-s, C-p, D-t 2. (A)—(), (B) = (s), (C) = (9), (D) — (p)

EXERCISE - 2

PART - |
1. (C) 2. (B) 3. (A) 4. (C) 5. (D) 6. (A) 7. (D)
8. (B) (C) 10. (D) 11. (A) 12. (B) 13. (B) 14. (©)
15. (B) 16. (C) 17. (C) 18. (B) 19. (©) 20 (A) 21. (A)
22. (A) 23. (D) 24, (D) 25. (D) 26. (B) 27. (A) 28. (D)
29. (B) 30. (A)

PART -1l
1. 61 2 64 3. 10 4. 29 5. 4 6. 4 7. 2
8. 2 : 0 10. 2 11. 8 12. 16 13. 25 14. 4
15. 65 16. 5 17. 11 18. 19. 2 20. 0 21. 1
22. 22 sq.unit 23. 55

PART -1l
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(AC) 2. (ABCD) 3. (AB) 4. (AB) 5. (ABC) 6. (ABC) 7. (AB)
8. (BD) O. (BCD) 10. (BC) 11. (AD) 12. (ABCD)13.  (ABCD)
14. (ABD) 15. (AD) 16. (AC) 17. (AB) 18. (BD) 19. (ABD) 20.  (AD)
21.  (AC) 22. (BC) 23. (ACD) 24. (ABC) 25. (ABCD)26. (ABC)
27. (ABCD)28. (AD) 29. (AB) 30. (BD)

PART - IV
© 2 A 3. A 4 (D) 5. (A) 6. (BC) 7. (©)
8. B) o. (D)
EXERCISE - 3
PART - |
1*.  (ABC) 2. 0 3*  (BCD) 4. (B) 5. (A) 6+~  (BC)
7. 4 8. (B) o. (© 100 (A 11. B 12. (A 13. (B)

14. (C) 15* (ABD) 16. (B) 17. (B) 18. (C) 19. (ABCD) 20. (B)

21. (D) 22 (B) 23.* (AC) 24.* (ACD) 25. 2 26.  (A)  27. (A)
28. (D) 29. (D) 30. O 31. 9 32. 7 33*. (AB) 34*. (D)
35*. (AC) 36* (ABC) 37*. (CD) 38. 3 39. 1 4. (A 41.  (©

42*, (BC) 43. (CD) 44. (2) 45, (BD) 46. (AC) 47.  (BONUS)

48. (1) 49. (4 50. (2

PART -1l
1. @) 2 2 3 1 4 @4 5. @4 6. @ 7. ©)
8. 2 o (3) 10* (or(3)11. (@) 12 (1) 13. @ 14 @)

5. (3 16, (4 17. (@) 18 (1) 19. (@ 20. (2 21. (2
22. (3 23. (3 24 (3 25 (2
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Advance Level Problems (ALP):-

T T

2
1. Find the integral value of a for which I(sinx +acosx)®dx —

4a 2
2jxcosxdx:z
0 ~“0

s

2. Evaluate :

T
IJ(cosx +c0S2X +c0s3X)? + (sinX + sin2x + sin3x)%dx
0

1
3. Let a & B be distinct positive roots of the equation tanx = 2x, then evaluate Isin(ax).sin(Bx)dx
0

4, Evaluate %

lim I(cos x)In(cos x)dx

as| = 0
2

5. Find the value of a(0 < a < 1) for which the following definite integral is minimized.

T
I|sinx—ax|dx
0

3nC n
6. Find the Lim| - n
n—oo ncﬂ
where iCj is a binomial coefficient which means I'(I__%)""(I_Hl)
j(j-1...21
T a X /nx ° a X dx
7. Showthatjf - + = .—dx:fna.jf -+ = . =
° X a X ° X a X
1
n
8. Evaluate lim n? I(2014sinx+2015 cosx) | x | dx
n—oo
1
“n
9. Let sequence {a,} be defined as
1
. 2
a,; = 7 a, = I(cos(nx)+an_1) cosnx dx, (n=2, 3,4, ....... )

then evaluate lim a,
n—oo

1
10. Find f(x) if it satisfies the relation f(x) = ex+ I(x +ye*) f(y) dy.
0

1B 4
11. Evaluate : J. X cosl£ 2X J dx.
1-x
-Y\B
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Evaluate j L dx
o(5+2x—2x2) (1+ e<2-4x>)

Prove that for any positive integer k ;
sin2k x

sinx

= 2 [cos x + cos 3X +..... + cos (2k — 1)x]. Hence prove that;

/2
[ sin (2k). cot x dx = g

0

o1 2 P
Prove that Limit = | cos® -~ + cos® <X 4+ cosZF’E F o, + cos® X =11 ,
n—o 2n 2n 2n 2

where IT denotes the continued product and p € N.

If n > 1, evaluate I dx

0 (x+\/1+x2)
Let f(x) be a continuous function Vv x € R, except at x = 0 such that If(x)dx, a € R* exists. If
0

ag(x) = jl @ dt, prove that j' g(x) dx = jl f(x) dx

n 2 2 _
Given that lim zloge(n ) 2log. n =loge2 + E—2, then
n—o n 2
1

[(n2 + 12)m (n2 + 22)m ... (2n2)m]um,

nl4
For a natural number n, leta, = j (tanx)*"dx
0

evaluate : lim
n—oo

r.]2m

Now answer the following questions :
(1) Express a,,, in terms of a_

(2) Find lim a_

n—owo

n—o

(3)  Find lim Zn:(—n“ (a +a,)
k=1

2
LY

0 ,
Given that "ma—+_t = 1, then find the values of aand b
x>0 phx —sinx

Prove that m sin x + Isecmt dt>(m+Dx VXxe (O, g} m e N
0

f(x) is differentiable function: g(x) is double differentiable function such that |f(x)] < 1 and g(x) = f '(x). If
2(0) + g?(0) = 9 then show that there exists some C e (-3, 3) such that g(c) g" (c) <0

Draw a graph of the function f (x) = cos * (4x® — 3x), X € [-1, 1] and find the area enclosed between the
graph of the function and the x—axis as x varies from 0 to 1.

Consider a square with vertices at (1, 1), (-1, 1), (-1, -1) and (1, -1). Let S be the region consisting of
all points inside the square which are nearer to the origin than to any edge. Sketch the region S and
find its area.
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

If [x] denotes the greatest integer function. Draw a rough sketch of the portions of the curves
X2 =4[«/§] y and y? =4[\/ﬂ x that lie within the square {(x, y) | 1 < x < 4, 1 <y < 4} Find the

area of the part of the square that is enclosessd by the two curves and the line x +y =3

Find the area of the region bounded by y = f(x) , y = | g(x) | and the lines x = 0, x = 2, where f' , ‘g’ are
continuous functions satisfying f(x +y) = f(x) + f(y) — 8xy V X, y € R and g(x +y) = g(x) + g(y) + 3xy(x+y)
X,y € Ralso f(0) =8 and g’(0) = — 4.

-2 , -3<x<0 .
Let f(x) = {X S, o), where g(d = min (i) + ). ) - 160D

Find the area bounded by the curve g(x) and the x-axis between the ordinates x = 3 and x = -3.

Find the area of region {(x, y):0<y<x*+1 0<y<x+1 0<x <2}.

A curve y = f(x) passes through the point P(1, 1), the normal to the curve at Pisa(y —1) + (x—1) = 0. If
the slope of the tangent at any point on the curve is proportional to the ordinate of that point, determine
the equation of the curve. Also obtain the area bounded by the y-axis, the curve and the normal to the
curve at P.

Find the area bounded by y = [- 0. 01 x* — 0.02 x?], (where [ . ] G.I.F.) and curve 3x? + 4y? = 12, which
lies belowy = — 1.

Let ABC be a triangle with vertices A(6, 2(\5 + 1)), B(4, 2) and C(8, 2). If R be the region consisting of
all these points and point P inside AABC which satisfy d(P, BC) > max. {d(P, AB), d(P, AC)}
where d(P, L) denotes the distance of the point P from the line L. Sketch the region R and find its area.

Find the area of the region which contains all the points satisfying the condition |x — 2y| + |[x + 2y| <8
and xy > 2.

Find the area of the region which is inside the parabola y = — x2 + 6 x — 5, out side the parabola
y = —Xx?+ 4x — 3 and left of the straight liney = 3x — 15.

Consider the curve C: y = sin 2x —3 |sinx|, C cuts the x—axis at (a,0),x € (—m, nm).

A The area bounded by the curve C and the positive x —axis between the origin and the line x = a.

A, The area bounded by the curve C and the negative x — axis between the line x = a and the
origin.
Prove that A, + A, + 8 A A, = 4.

Area bounded by the liney = x, curve y = f(X), (f(x) >x ¥ x > 1) and the linesx =1, x = tis

(t+ 1+t —(1+ v2) Vv t> 1. Find f(x) for x > 1.
Consider the two curves y = 1/x2 and y = 1/[4 (x—1)].

Q) At what value of ‘a’ (a > 2) is the reciprocal of the area of the figure bounded by the curves, the
lines x =2 and x = a equal to ‘a’ itself ?

(i) At what value of ‘b’ (1 < b < 2) the area of the figure bounded by these curves, the lines
x=band x=2equalto 1-1/b.

Let C, and C, be the graphs of the functions y = x? and y = 2x, 0 < x < 1 respectively. Let C, be the

graph of a function y = f(x), 0 <x < 1, f(0) = 0. For a point P on C,, let the lines through P, parallel to the

axes, meet C, and C, at Q and R respectively (see figure). If for every position of P (on C)), the areas of
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37.

38.

39 .

40 _.

the shaded regions OPQ and ORP are equal, determine the function f(x).

0.1 A, 1) 0

C,

C,
Q P
0
> X

(0,0) (.0

C. .

Given the parabola C : y = x2. If the circle centred at y axis with radius 1 touches parabola C at two
distinct points, then find the coordinate of the center of the circle K and the area of the figure
surrounded by C and K.

4a®> 4a 1 |[f(-)) 3a’ +3a
If | 4b®> 4b 1 f(1) | = | 3b®+3b |, f(x) is a quadratic function and its maximum value occurs at a
4c® 4c 1 || f(2) 3c®+3c

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. Find the area enclosed by f(x) and chord AB.

a, b,
f(x) and g(x) are polynomials of degree 2 such that J.(f(x) —Ddx | = I(g(x) —Ddx

a, b,
where ai, a2 (a2 > a1) are roots of equation f(x) = 1 and b, b2 (b2 > b1) are roots of equation g(x) = 1. If
f'(x) and g''(x) are positive constant and

asz(x))dx =(a,—a,)— f(f(x)—l)dx but fg(x))dx #(b,—b,) - f(g(x)—l)dx then

(A) [0l < 1g" (X (B) If"0)l > 19" (X)] (C)az—ai1>b2—-b1  (D)az—-ai>bz2—b:

LetL=dx—5y, Li= ~+Y -1 1= XYl ande=X ¥ 1,
10 8 n 10 8 n 50 32

Let Ai represents the area of region common between Li-1 >0, Li<0,E<Oand L <0;

A'i represents the area of region common between L'i-1 <0, L'i>0,E<Oand L <0;

Bi represents the area of region common between Li1 >0, Li<0, E<Oand L > 0;

B'i represents the area of region common between L'i1< 0, L'i > 0, E <0 and L > 0, then value of
(Ar+A2+As+As+....)+(B1+B2+Bs+B4+ .....) is equal to.
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11.

17.

19.

24,

29.

35.

37.

-1 2 LN ) 3. 0 4. (n2 — 15. a:ﬁsin T
3 WA
27 g 2015 9. T 10. 3¢ 5y
16 Hr-1) 2(e 1)
2
T on (2+\/3_’) + 2T 12. L i On «/1_1+ 15. zn
4 12 3 2 11 J11-1 n’ -1
2\e" " 1 T
18. 1) — - 20 @3 =
[e2] M s @0 ©
a=4,b=1 22.  3(J3-1) sq.units 23, % (162 - 20)
By 2 26 2B 0 B 55 yzewn [138-1
6 3 2 6 a 2a
2 J3sin™ 2_22 0. A8 g 26-2logd) 32. 2 34 1+x+ X
3 B 3 6 N
(Ja=1l+e? (i)b=1+e- 36, f(x)=x—x2
centre (O, %j and area = #—g 38. % square units. 39. (AC) 40.

201



