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1. (¢) y-1=(2+b)(x-1)for first quadrant b <0 .. $0 Apga =2
Required area
d %xb+l (-1-b)=2= (b+1)2+4b+8=0=b+6b+
(L, 3)
P “—Q 9=0
: y
f B(0, —1-b
0 R(L0) (, )

= area OPQRO - area AOQR

N X

b+2’

1
B 1 _2 2 3t 3 _
= [P 3= 3 12 - — (b+37=0 .40 p=-3.

0 5. (b)
Given curve a’y? = (2a - x) X°

| —

2. (b)
Given curve is (y - X)* = x°
:>y-x:ix\/;0ry:xix\/;
Y

'y

cutt off x-axis when y =0 0 = (2a - x) x> x = 0, 2aHence the

area bounded by the curve

(1.2) a'y’=Qa-x)x’is

y=x+xvx J'\/(2a X)

x7% dx Put x = 2a sin’ § ..dx = 4a sin O cos

> X
o (1, 0) % J2a.cos 8(2a)*'2.sin® 0 4asinBcos O
1 0d0 .60 A, = f SR do
a
*. Required area = J.[(x +xvx — (x— xx/;)]dx 5 P
U
0 .
= I32a2 sin°g . cos’0 do
1
21 4 0
2fx3/2dx = ‘2.—‘=—sq units
. . 2
33 =32a%. SEDIC) I oma (By walli's formula)
3. (b 8.6.4.2 2 8
) Area of circle A, = ra’
Givencurveisyzx4—2x3+x2+3ﬂ:4x3-6x2+2x A5
dx ) S A =5
e A2_83A1.A2—5.8.
2
9 _ 12x2 - 12x +2 For maxima and minima S = 0 4x* - 6
dx dx . (@) )
We have, y=1+4x - x
S o ) ’
6x +2x—0thenx—0,5,1 =X -4x=-y+1
2y a2y 2y = (x-27=-(y-9)
dx2 =2, dx? L =-1nd _dx =2 This equation represents a parabola having vertex at (2, 5) and
x=0 2 x=1 opens downward. The area enclosed by this parabola and the

. Points of minimum are x =0 and x = 1 . 3 .
linex=0,y=0,x= 3 is shaded figure.

..Required area = I(X4—2x3+x2+3)dx R ‘
0
5 4 3 !
X~ 2x X
= |————+—+3x 3
{5 4 3 } p ey
0 , 3 DGQO\CQO)
121 111, 27 . X
= ———+—+3 = ———+—+3= —sq. units. y=1+4x-x
5 4 3 5 2 3 10
4. (a) ‘y’ ¥ x =3/2

Equation of tangent at (1, 1) is Since y = mx bisects the area of the shaded region. Therefore,

Area of the region ODBAO = 2 Area of the region ODEO
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It is given that f(x) > x, for all x> 1. So, Area bounded by y =
f(x), y=x and the lines x = 1, x =t is given by

t
J{f(x) —x}dx But this area is given equal to (t+ /142 -
1

/2 - 1) sq. units. Therefore,

t
[tr0-xpdx=t+ 112 - y2 -1, forallt>10n
1

differentiating both sides w.r.t. t, we get
t

-t=1+
e

t
= fit) =t+1+ mforallt>l

forallt>1

X
Hence f(x)=x+1+ m for all x > 1.

Hence (A) is the correct answer.
8. (@)

Clearly, f : [0, 2n] >

f(x) =x + sin x is a bijection. So, its inverse exists. The graph

[0, 2] given by

of f7(x) is the mirror image of the graph of f(x) in the line y

=X.

.. Required area = Area of the shaded region = 4(Area of the

T
] =4 Ismxdx =
0

= 8 sq. units. Hence (D) is the correct

one loop) =4 [I(x+smx)dx de
0 0

4 [cos t - cos 0]
answer.

9. (a)
The required area

11.

M INSTITUTE
JEE-MAIN | JEE-ADVANCE | NEET | BOARDS L
3/2 3/2 ae
= J. (1+4x-x*)dx=2 medx =4J‘ydx:471b
0 0 0
3/2 3/2 y
= {x+2x2 ﬁ} =2m {ﬁ}
3 0 0
3,99 L0 ¥ _m 13
2 2 8 4 8 4 6
Hence (A) is the correct answer.
7. (a)

4b 2 \’
X a .1 X
= | Zva? —x? +sin™!

a |2 2 a
4b 2 .-
= 2—[ae,/a2_a262 +a”sin” e]

a

=2ab (e 4/]_¢2 +sin €) sq. units.

The shaded region in figure represents the region enclosed by

X*+y*=a’and 4| x|+4y]| = \/g . From the symmetry, it is

evident that
Required area = 4 [Area of the region bounded by the two
curves in first quadrant only]

=4 [(y1-y2)dx =4 [(a® —x* —=(Ya %)} dx
0 0

=4 J(Vaz—xz —a—x+2\/;\/;)dx
0

a 2 3

2

= lazxz_az_a_+ia2 -0
2 2 3
{37
= {ma” —=a“ } sq. units
3

(©)
The two curves meet where ./x = X;3 . ()
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—=4x=%X-6x+9=x>-10x+9=0=x=9, 1
But x = 1 does not satisfy (i)
y

ry

i

12.

13.

.. The two curves meet where x = 9.
.. Required area (shown shaded)
= area OBCO = area OBDCO - area BDC

- j[x/;dx— f[%ﬂ dx

3

()

Note that /n x is defined for x > 0 and /n | x | is defined for | x

|>0.Also,|nx|>0andalso|/m||x|=|Mm|x]|]>0.

Y

Required area is symmetrical in all the four quadrants and is
1

equal to 4 J.[ hx|dx=
0

4[xlnx-x] =-4(-1)=4.

1
-4 jznxdx [In (0, 1), In x < 0]
0

.. Lim

(" o Xmx=0)
(d)
n/2 n/4
Required area = I(Sin X —cos x)dx = J(cos X —sinx)dx +
0 0
n/2
J.(sin X —cos x)dx
n/4

WWW.ig

) E
= cosX T,
= y = sin X __.J:
! > X
0 /4 /2
= [sinx+cosx]g/4 + [—cosxfsinx];[//i
_L_;,_L (0+1) 1(14_1}
V22 V2 2

4

=

S2=22-2=2(42 - D).

14. (a)

Figure is self explanatory. Given curves are
y=2% ..(0)

(x-1P?=-(y-1
The required area

..(ii)

2
= I(Y1—Y2)dx
0

R(2, 4)

y=2"

(LD
p
y=2x-x

0, DQ

»X

M(2,0)

Where y, = 2x and y, = 2x - x*

2
- j(zx —2x+x2)dx =

0
8
= +— -
3
(b)

Given curves are

y =logx... (1)

y =2% ... (ii)

R

4 —_
log2

15.

y=2"

0)

(1.0)

So, the required area

(2,0)

0l |»> J
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} } 19. (b)
=| |(y;—ydx| = | |(2* —logx)dx 2 .
12 12 Area = J-OZ dx
2 kx 2 _
9x = (2" /(tn2)k); =3/log2
- —(x1 -
10g2 (X 0ogXx X) . 322k23k+1 - k=1
= 4-\2 —(2log2—2)+(llogl—lj
log?2 2 "2 2 >
| I n=2
:4_\5 -210g2+ 2 20. (b)
log2 2 2 q
16. (b) area = I Ce*dx
. P
Let P(x, y) be the point on the curve passing through the A
.. . /Cex
origin O(0, 0), and let PN and PM be the liens parallel to the —]
x- and y-axes, respectively (Fig.). If the equation of the curve S0 = C (- ) = [F(q) - Fp)
isy= , th
is y = y(x), the area 21. (b)
y
A P s _
N (. y) area:2J’ax1/a X S Putx=asin’9 dx
A oV a
ittty 24 si d
s =2a sind R dg
0] M X n/2 )
\\ = 2.[0 (asin”0)-cos 6 (2asinBcos 0)
/2
= 4a2J- sin® Ocos” 0 df = 4a’ @ =8/15 a’
X 0 5.3
POM equals J.ydx and the area PON equals 22. (b)
0 3 3
X ax = J.ﬁ(2|2x|)(;]dx
Xy - Jydx Assuming that 2(POM) = PON, we therefore have
0
X X X
2 I ydx =xy - jydx = 3j ydx = xy. Differentiating both
0 0 0 5 ; s ) 3 3 ;
. . . — + _ — —
sides of this gives ) »[B xdx L X J:/E " X
dy y dx
3y=x o ty= 2y = Wy 2? (x* /235 +(4x—x?/2); —(Bcosn) 5 = 4-3 log3/2
— log [y] = 2 log [x| + C = y = Cx?, with C being a constant. 23. (9)
This solution represents a parabola. We will get a similar area = J. 371/4(Sin2 X —cos? x) dx
result if we had started instead with 2 (PON) = POM. m/4
I 1
I 1
I w4 3ma4
3n/4
=- .[ cos2x dx =1
n/4
2/3(x*" ) —(x*/4) = 5/12 24. (@)
= x+1 2_
18. () ly|=—x A y =4x
Area= 1/2x2x2 =2 ! S
_—(1,0)
B 3-8
ol 2
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Required area =2 J.\/4x dx +AABS
0

2 [tk L of

2 E(S\E —7)+6—4\/5} Sq. units

25. (a)

'\
log x is defined for x > 0
log |x] is defined for x € R - {0}

Also [log x| >0 & | log [x|| > 0 k 5 3 o
Required area is symmetrical in all four quadrants. So, Area = J. 4-x dX+I 8xdx
| | 0 1
Required area =4 jllogx |[dx =-4 Ilogxdx [in (0,1), log _ 2n—\/§+36
0 0 6
x <0]
=-4[-1]=4 sq. unit
26. (d)
Required area /
e 7
y=x—3x+2 Ol ] 5
31. (b)
y:fxz-i- 3x -2
x=1 x=2
2 3 5 2
=2f(x? a2k =g 243X !
1( k { 32 7 (/420
§ 5 N
=2 ——+2+=| = 1 sq unit
3 6 3

1
27. (a) Area = J' Jy/2dy
0

Required area

2
1 2 3
12 2} 22
— | (=x2 _ =__ Z|y2| =222
A= j( x2 1 2)dx +j(2x 1)dx 5 3[3/ J ;
-1 1 0
3 1 32. (a)
= {—X—+2x} + [X2,X]12 =—-x+2
3 | \
10 16 .
= — +2= — sq. units
3 3
28. (a)
1 1 7 1
Area= [(x; =x1) dx =J'[(1—y2)—(y—1)]dy=gsq. units Area=2x — x|x|=1
0 0
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36. (a)
/ y
=1
0. 1) [0 D’
(1,0) é
1 1 y x=4
Area= — base X height = — x2x1=1
2 2 — X
O X=o
34. (a)
y=1+4x-x>... (1) gives (x - 2)* = - (y - 5), which is o 2 4 2
parabola with vertex at (2, 5). Also it cuts x-axis, where (x - 2 deX = ITdX
2)’=-(0-5) 0
= x=2+.5 :>2_0t_3_%(43)3
— x=2+45,x=2- 45 <0 12
3
The line y = mx divides the shaded area ODEBCO bounded - & - 1 x ?
by x =0, y =0, x =3/2 and parabola into two equal parts 132 2
ODEO and OEBCO. = o =32
. Area ODEBCO = 2. Area ODE. = a=(32)"
y 37. (¢)
A2, y
B
C
x=2-4/5 E y=4
X
/ D \x =2+ ﬁ
y=mx X
3 Q)
X = —
2
3/2 3/2

I(l+4x—x2)dx:2 Imxdx
0

4 4
0 Area = J'xdy: y*dy
0 0

3.3 1(3Y_ _(3)
= 272) 37 TP 3. ()

yH|x|=1 = y+x=1ifx>0

:>m:£ y-x=1ifx<0
6 Y
35. (a)
% Ag(O, 1)
X
(12, 12) (-1, 0A 0 B(1, 0)
O\x=3 b 1
Area = 5 x2x1=1

39. (b
16x3x%x3 (b)

Total area = A =48 1 1
Area = jcosx dx =2 jcosx dx
-1 0

Area between x =0 and x =3

3 3 2 =2sin 1
_ _ X B 45 Sin
A, —J‘(yz—yl)dx—j[\/lb(—E]dx—T 40. (a)
0 0
45
_ _ 45 147 AL 4
Ay =A-A =48 = = A, 4 =15:49
4
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