DAY SEVENTEEN

Area Bounded
by the Curves

CLearning & Revision for the Day)

+ Curve Area + Area between a Curve and Lines + Area between Two Curves

Curve Area

The space occupied by a continuous curve, which is bounded under the certain
conditions, is called curve area or the area of bounded by the curve.

Area between a Curve and Lines

1. The area of region shown in the following figure, bounded by the curve y = f(x)

defined on [a, B],X-axis and the lines x = a and x = Bis given byI By dx orJ’ Bf[X] dx.
a a

Y y=7fxR

2. If the curve y = f(x) lies below X-axis, then area of region bounded by the curve
v = f(x), X-axis and the lines x =a and x =3 will be negative as shown in the

following figure. So, we consider the area as Ify dx | or ‘ Iff[x] dx ‘

Y

x=a dx Xx=B

y=7K

y'



3. Area of region shown in the following figure, bounded by
the curve x = f(y), Y-axis and the lines y =¢ and y =d is

given by chf(y) dyor ch x dy

If the position of the curve under consideration is on the

d
left side of Y-axis, then area is given by ‘ J’C fydy ‘

4. If the curve crosses the X-axis number of times, the area of
region shown in the following figure, enclosed between
the curve y = f(x), X-axis and the lines x =a and x =B is
given by

Area between Two Curves

1. (i) Area of region shown in the following figure,
bounded between the curves y = f(x), y = g(x), where
f(x) € g(x), and the lines x = a, x =b (a <b) is given by

y
o
42
y=1f(x)

O‘ x=a x=b X
Area =Ij[g(x) - f(x)]dx

(i) If f(x) = g(x)in [a,c] and f(x) < g(x) in [c,b] where
a <c <b, then Area

c b
=[ U0 - gl dx + [ [glx) = ()] dx
2. Area of region shown in the following figure, bounded

by the curves y = f(x), y = g(x), X-axis and lines x = q,
x =b is given by

Area :J':f(x) dx +J-fg(X]dX

Y
I 14
O o8] O x=p X
x|=a
X' X
“ fedx + | [ f)de | + [0 °
Jo s | o ’
Area and the shape of some important curves
S.No. Curves Point of intersection Area of shaded region
Y,
2
M f(X,y):X—+£s1,f+Xg1 B (0, b)
a? b? a b (1=2) (-a, 0) A’ \A @ 0)
A (a,0),B0,b) Area = ab 2 sq units X 0.0 X
2 :

O or—2+ﬁzs1sf+1 )

b a b

YI
Y
K @f??\ y2=4ax
(ii) = .

?arabola v* = 4axand A(a,2a),Bla,-2a) Area= 842 sq units X5 @0 X
its latusrectum x = a 3

4 B (a, —2a)



(iii)

(iv)

(vii)

4a 4a 8a?
Area = 22 7 $q units
3

f(x,y):y* = 4axand y =|mx| 0(0,0), A

v
x2=4ay (482/3 b1/3 4a1/3 b2/3)
f(x,y): x* = 4ay 0(0,0), 16 y
Area = — (ab) sq units X
yZ = abx A[4(12/3 b1/3,4al/3b2/3] 3 ( ] q (0, 0) o\
y2=4bx
a, 2vab)
Area bounded b
ea bounded by b - a,24ab) &Amo
yi=dalc+a) B 2 Jab Area :ﬁx/ab (a +b) sq units XvB’(—a 0\O
and y*=4b (b -x) b-a. ab) 3 N
—a, - 2Vab)
Common area bounded A
by the ellipses 1
P Area = Area of region PQRS
x* 71 ya® +b? =4 x Area of OLQM P
7 + = sz and 1 . M L
_ _ -1 :
2 yz xX=y= T =— tan %@sq units
X Yy _ Ja?+b ab 0 R S
P bz 2b2’0<a <b (0, 0)
YY
Y x=b x=a
Ifa,B >0, a > the area
X X

between the hyperbola
xy = p?, the X-axis and
the ordinates x =a, x =3

Area = p* log %@




(DAY PRACTICE SESSION 1)

FOUNDATION QUESTIONS EXERCISE

1 Letf:[-1,2] - [0, w) be a continuous function such that
f(x)=f(1-x)forall x OF 1,2]. Let R, :Ii x f(x)dx, and

R, be the area of region bounded by y =f(x),x = -1,
x =2 and the X-axis. Then
(@R, =2R, (b)R,=3R, (c)2R, =R, (d)3R,=AR,

2 Let A, be the area of the parabola y? = 4ax lying between
the vertex and the latus rectum and A, be the area
between the latus rectum and the double ordinate x = 2a.
Then A/ A, is

(a) @v2 - /7 (b) @v2 + /7
(c)@V2 + ) (d) 2v2 - )

3 The area of smaller segment cut off from the circle

x2+y?2=9byx=1is
(a) % (9sec™'3 - /8)
(c) V8 - 9sec™'(3)

4 The ratio of the area bounded by the curves y = cos x

and y = cos 2 x between x =0, /3 and X-axis, is
(a) V2 :1 (b) 1:1 (c) 1:2 (d) 2:1

5 The area bounded by the curve y =f(x), X-axis and the

lines x =1, x =bis (yb? +1 =/2)for all b > 1, then f(x)

equals to
@x2+1  (b)/x+1

6 If the ordinate x = a divides the area bounded by the

(b) 9sec™ (3)-+/8

(d) None of these

(c) x/4/x® + 1(d) None of these

curve y = Q + %@ X-axis and the ordinates x = 2, 4 into
X

two equal parts, then a is equal to
(a) 8 (b) 242 (c) 2 (d)y v2
7 Let the straight line x = b divide the area enclosed by
y=(1-x)% y =0and x =0into two parts R,(0 < x < b)
and R, (b < x <1)such that Ry — R, =1/4. Then b equals
(a) 3/4 (b) 172 (c) 113 (d) 1/4
8 The curve y =a+/x + bx passes through the point (1, 2)

and the area enclosed by the curve, the X-axis and the
line x =4 is 8 square units. Then a — bis equal to

(a)2 (b) -1 (c)-2 (d) 4

9 If y =f(x) makes positive intercepts of 2 and 1 unit on
x and y-coordinates axes and encloses an area of

2
%sq unit with the axes, then [ ” xf (x) d is

_3
(@ = (b) 1 (c) = (d) 2

10 The area of the region (in sq units), in the first quadrant,
bounded by the parabola y = 9x? and the lines x =0,
y=1and y =4, is - JEE Mains 2013

12 14 7 14
a) — b) — c)— d) —
(a) 9 (b) 3 (c) 3 (d) 9

11 The area bounded by the curve y =In(x)and the lines

y =0,y =In(3)and x =0is equal to = JEE Mains 2013
(a)3 (b)3In(3)-2 (c)3In(3)+2 (d)2
3

12 The area of the region bounded by the curve ay® =x8,
the Y-axis and the lines y =a and y =2a, is
= NCERT Exemplar

3

(a) gaz2 (22%° -1) sq unit 2

(b)ga (223 - 1) sq unit

3

(c) 532 (2°/% + 1) sq unit (d) None of these

13 The area of the region bounded by
y=|x-3landy =2, is

(b) 6.3 sq units

(d) None of these

(a) 4.5 sq units
(c) 3.5sq units
14 The area between the curve y = 4 —| x| and X-axis is
(a) 16 sg units (b) 20 sq units
(c) 12sqg units (d) 18 sq units
15 The area under the curve y =| cos x —=sin x|,0 < x sg

and above X-axis is = JEE Mains 2013
(a)2v2 (b)2v2-2 (c)2v2+2 (d)O
16 The area of the region enclosed by the curves y = x,
1 " L
x =e, y =— and the positive X-axis is
X

(a) 1squnit (b) gsq units (c) %sq units (d) %sq unit

17 The area bounded by y :\ sin x |, X-axis and the lines
| x |=mis
(a) 2 sqg units
(c) 4 sq units

(b) 3 sq units
(d) None of these
18 For 0 < x < 11, the area bounded by y = x and
y =x +sinx,is
(a) 2 (b) 4
(c) 2m (d) 4m
19 The area (in sq unit) of the region described by
{(x,y):y? <2xand y = 4x -1} is = JEE Mains 2015

7 5
(a) % (b) %
(c) ol (d) »



20 The area bounded by the curves y? = 4x and x2 = 4y, is

(a) 0 () 2 (c) 18 @8

3 3 3

21 If the area bounded by y =ax? and x =ay? a >0is 1,
then a is equal to

(a) 1 (b)
(c)

1
J3
(d) None of these

W=

22 The area bounded between the parabolas x? = % and
x? =9 y and the straight line y = 2, is

(@) 2043 (b) 103@ ©) Zof (d) 1042

23 The area enclosed the curves y = x® and y =+/x is

5 . 5 .
(a) = sqg units (b) = sg units
3 q 7 q

5 . 12 .
c) — sq unit d) —=sq units
()12 q (d) - S

24 The area (in sq units) of the region {(x, y): y2 = 2x and
x2+y?<4x,x20,y=0}is - JEE Mains 2016

_4 _8
(a)m 3 (b) 3
(C)n_ﬂ (d)ﬂ_&

3 2 3

25 The area of the region described by

A={(x,y):x?+y? <land y? <1-x}is = JEE Mains 2014
mn,4 m_4 s m, 2
a)—+— b) — - c)—-— d)—+=
( )2 3 ( )2 3 ( )2 3 ( )2 3
26 The parabola y? = 2x divides the circle xZ + y2 =8in

two parts. Then, the ratio of the areas of these parts is

[ =~

(@) 3n-2 (b) 3+ 2
10+ 2 -2
©) 6m-3 (d) 21-9
11 -5 o+ 2

27 The area bounded by the curves y =2 —-|2 - x| and
| x|y =3is

(a)6 - 41n2)/3

(c)4-31In3)/2

(b) 2 -1In3)/2
(d) None of these

28 The area bounded by the curves y =| x| -=1and
y=-|x|+1is
(a) 1sqgunit
(c) 2+/2 sq units
29 The area of the smaller region bounded by the circle
x%+ y? =1and the lines|y| = x +1is
(a) (m-2)/4 (b) (m —-2)/2
(c)(m+2)/2 (d) None of these
30 The area (in sq units) bounded by the curves
y=+/x,2y —x +3 =0, X-axis and lying in the first
quadrant is = JEE Mains 2013
(@9 (b) 36

27
(c) 18 (d) "

(b) 2 sq units
(d) 4 sq units

31 The area bounded by the curves y = x2 and
y=2/1+ x?)is
(@) Bm +2)/3 (b) B -2)/3
(c)@Bm-2)/6 (d) None of these

32 The area bounded by y =tan x, y = cot x, X-axis in

O0sx< I is
2
(a) 3log2 (b)log2
(c) 2log2 (d) None of these

33 Area of the region bounded by curves x =1/2, x =2,
y =log, x and y = 2% is equal to
(4 =+/2)/log2 + b —clog 2. Then, b + ¢ equals
(a)2 (o) -1
(c) 4 (d) None of these
34 The area bounded by the curve y =(x +1)?, y =(x —1)

and the line y —12 is

1 . 2 )
a) — sq unit b) = sqg unit
()6q ()3q

1 ) 1 .

C) — sq unit d) —sq unit

(c) 2% (d) 3%

35 The area of bounded region by the curve y =log, x and
y =(log, x)* is
(a) 3; -e (b)
(c) 2 B-¢ (d)



(DAY PRACTICE SESSION 2 )

PROGRESSIVE QUESTIONS EXERCISE

1 Letf(x)=x?, g(x)=cos x and h(x) =f(g(x)). Then area
bounded by the curve y = h(x), and X-axis between
X = xqand x = X,, where x4, X, are roots of the equation
18x2 - 9mx + T =0, is
(a) /12 (b) /6 (c) /3

2 The area bounded by f(x)=min(] x|,| x =1],] x +1])in
[-1,1]and X-axis, is (in sqg unit)
1 1
a) — b) — c) — d) =
(a) 5 (b) 2 (c) 3 (d) 5
3 A point P(x, y) moves in such a way that[| x| ]+ [|y|] =1,
[1= G.I.F. Area of the region representing all possible
positions of the point P is equal to

(d) None of these

(a) 8 (b) 4 (c) 16 (d) None of these
4 The area bounded by the curve xy? = 4(2 - x)and Y-axis is
(a) 2T (b) 41 (c) 121 (d) 6m

5 The area of the region R ={(x, y):| x| €| y | and
x2+y?<1}is

(a) %[sq units (b) %qu units (c) gsq units (d) gsq unit

6 Area of the region bounded by the parabola(y - 2)?
= x -1, the tangent to it at the point with the ordinate 3,
and the X-axis is given by
(a)9/2 sq units
(c)18 sq units

(b) 9 sg units
(d) None of these

7 Let the circle x2 + y? = 4 divide the area bounded by
tangent and normal at (1,+/3) and X-axis in A; and A,.

Then A equals to
Ao

(@)T/(BV3 - 1
(c)/(3 - ™/3)
8 The area (in sqg units) of the region
{(x,y):x20,x+y<3 x®><4yand y <1+/x}is
= JEE Mains 2017

2 @3

(b) W(BV3 + 1
(d) None of these

7 5 59
(a) 3 ®)3 (c)

9 The area enclosed between the curves y =log,(x +e),
x =log(1/y)and the X-axis is equal to
(a) 2e (b) 2 (c) 2/e (d) None of these

10 Let f(x) be a real valued function satisfying the relation

f(1+ x)
X

f(x1y)=1(x) =f(y)and lim_ =3, The area
X -

bounded by the curve y =f(x), y-axis and the line y =3

is equal to

(a) e (b) 2e (c) e (d) None of these
11 The area bounded by the lines y =2, x =1, x =a and the

curve y =f(x), which cuts the last two lines above the

first line for all @ =1, is equal to %[(2@1)3/2 -3a+3-242]

Then f(x) =
(a) 242x, x = 1 (b)v2x, x =1
(c) 2x,x= 1 (d) None of these

12 The area bounded by the curve
y =cos”'(sin x) - sin"'(cos x) and the lines y =0,

xzﬂ,x =21is
2
(a) ? (0) g ) (@) 21

13 Let f(x) be continuous function such that f(0) =1,
f(x)=f(x/7)=x/7 OxO R. The area bounded by the
curve y =f(x)and the coordinate axes is

(a)2 (b)3 (c)6 (d)9

14 If area bounded by the curves y = x —bx? and by = x? is

maximum, then b is equal to
(a) 1 (b) =1 (c)b=%1 (d)None of these

15 Let A, be the area bounded by the curve y =(tan x)" and

the lines x =0and x =1/ 4. Then, forn > 2

ANSWERS

1 (0 2 (b) 3 (b) 4 (d)

(SESSION 1)
(SESSION ) 1MW 12 13d 14 (@)
21 () 22(  23() 24 (b)
31 ) 32(0) 330 34
1 (@) 2 (d) 3 (a) 4 (b)
SESSION?2) 19 3) 12 13 (k) 14 (

1 1 1 1
. b
(a)2n<Aﬂ<2n—2 ()2n+1<A”<2n—1
" <A< ! -1 <p<
2n+ 2 2n -2 2n+ 2 2n
5 (c) 6 (b) 7 (b) 8 (d) 9 (d) 10 (d)
15 (b) 16 (b) 17 (o) 18 (a) 19 (d) 20 (o)
25 (a) 26 (b) 27 (c) 28 (b) 29 (b) 30 (a)
35 (a)
5 (c) 6 (b) 7 (a) 8 (b) 9 (b) 10 (o)



Hints and Explanations

SESSION 1
1 Given, R, =ﬁl x f(x)dx,

and R, :J'flf(x)dxandf[l - x) = f(x)

Consider, R, = J: x f(x)dx
=f] (1 - x) f(1 - x)dx

=, - %) f(x)dx

=R, - R
0 R, =2R,

24, = zﬁ’z&& dx
= 4/a x g[xm]g = 8d*/3
A, =2I:"2\/E«/§ dx
= 4/a x % (X" = Ssiz(zﬁ -1)

1 _(V2+1)
242 -1 7

3 Required area, A = 2J'13 V9 - X dx

0 A /A, =

x=1

i
4 Here, A, =I;T 3cosxdx

rein /s = V3
= [sin x]§ =

3
and A2=I; cos 2x dx

_ [®3in2x [ln/s V3

"H2 B 4
OA, 1A, =2:1

sjff(x)dxz,/bz +1-42

Now, on differentiating both sides w.r.t.
b, we get

2b
o fb)=

B 2,b% + 1

O f(x)=x/x +1.

Ob 1

6 Area of region AMNB

A B AL

23
) 2,3)
%C%_B @, 3/2)

X

0 M D N
X=a

Area of region, ACDM
a
:I{Z@[+£§dxm %{-ﬁm =2
2 X xB,
O a=+220 a=22 [-a>0]
7 We have, R, - R, =Jlo7(1 - xf dx

1 _1
—Ib[l—X)ZdX—Z

R4

=

8 v =a/x +bx (x20)
At x=1y =2 weget2=a+b ..(i)
I(? (aVx + bx)dx = 8
0 132+ 8h =8 (i)
On solving Egs. (i) and (ii),
we geta=3andb = -1
0 a-b=4

9 Clearly, y = f(x)passes through
(2, 0) and (0, 1).
0 0=f(2) and 1= f(0)

Also, I;f[x]dx = % [given]

Now, [/ xf"(x)dx = [xf (x)J - [ ,f(x)dx

2., _ _ 3
g _[0 xf'(x)dx=[2f(2) - 0f(0)] 2
O (Pxf(x)dx=2x0-0x1-3
[2xfxdx= :
=-3
4
32
10 Required area = 4£d =1DyD7
a Il 3 7’ 3D3/2E1
y=9x2 A
y=4
7
X' X
v
:E(43/2 13/‘]=Ex7=E
9 9 9

11 Required area
log3 log3

=J’0 Xdy=J'O e'dy

:[ey]‘ljogfi :[elog3 —6‘0]:3 -1=2

12 We have,
Y
23 Cy=2a N
aBy:a
X' 0 X
YI

Required area =
Area BMNC = J'ZHXdy
a

1
_ (% a3 23 5 _ 3@ 5300
=Jo @y P dy = —1y*



13 The curve y = |x-3| meets the line

y=2,whenx=1and x =5

I y=Ix-3|
y=2
X ojias X
y/
The area of the shaded region
= é X 2 x 4= 4sq units
14 y = 4 - | x|represents two curves as,
At xx<0
Y E‘L -x,x>0
Y
AL, 4)
A\_
b2< y=4-x
A\ C
, B
XCao 0.0 @0 X
v

The area of the shaded portion
=%><8 X 4 =16 sq units

15 Required area

/2 .

= IO |cos x — sin x|dx
n/4

=J’0 (cos x = sin x)dx

/2
+ J' [sinX - cos x)dx

=[sinx + cos x] | /4

+ [~cos x - sinx] V%,

=(W2-1)-(1-2)=242 -2

16 Given, y=x,x=eandy=l,x20
X

Since, y = xand x=2 00 y =0
O Area to be calculated in 1st quadrant
shown in figure

y=1/x
X

D (.0
14 x=e

O Required area = Area of AODA
+ Area of DABCD

1
=Z(1x1)+ fd _7+ 1
= laxu+ [l des L plog x s
1 1 3

=~ +[log|x|]¢ = =+1 = Zsq units
2 gl |1 2 2 q

17 We have,

—‘sinx‘—DSinX’ ifx=0

y E[—sinx, ifx<o0

and|x|]=Tm O x=%m

=|sin x|
X

N
i
'
i
'
'
'
J
T
i

D

v v
x==p Y X=p

. 1 .
Now, required area = ZIZ sin xdx

2[-cos x]g
—2[cos Tt —cos (
= -2[-1 —1] =4 sq units

18 Given, curves y = xand y = x + sin x,
which intersect at (0, 0) and (11, ).
0 Area, A = J' n[X + sin x) dx —J'Onxdx

= I sin x dx = [~ cos x]g

= —cos Tt +cos0
= -(-1)+1=2
19 Given region is

{[X,y):y2 <2xandy = 4x -1}

y* < 2x represents a region inside the
parabola y* = 2x ...(1)
and y = 4x — 1represents a region to the
left of the line y = 4x -1 ... (i)
The point of intersection of the curves
(i) and (ii) is given by
(4x-1F =2x 0 16x% t 8x 2x
0 16x*-10x+1=0
O X = 1, 1

2 8
So, the points where these curves

intersect are %,1Qand Ql,—lg
8 2

A y=4x-1
1 y2=2x
1o A 21)
X fain i

N

J

Y

Hence, required area

1 DZ+1 yzD

D

1
_-

d
+yd -=(r
Dfl/z

-G o sE e
8§ %@

-1/2

20 For the point of intersection of
yv* = 4xand x* = 4y

Y
x2=4y y2=4x
4,4
X 1
©.0D @o
v
Substitute y = ﬁ iny® =
4
O O .
0 DX—ZEI =4x0 x* =4 x0 x=04
040

0 Area bounded between curves
= J' 4x — iDdX
0 40
4

- 3/2
3o -0

3 12
H 2 B
4 4
Zgay? - Q
3 12
_32 16 _16

3 3 3

21 The intersection point of two curves is

o

Y y=ax2
y2=x/a
X O\ X
v
0 Area, A = J'UH H/x QXZDdX
a 0



1
0 =7i[ 3/2)1a _ ae 1Ye
Ja 3
1 1
O & =-0a=——
3 NE)
22 y
=4x2
y yzé)@
y=2
X X
v
. 2 0 \/;D
Required area = 2 - d
q Jo By =B
o 3/2 o'
v D
_2J'0 %fﬁdy—S 3
2 Oy
Z 100 _0):20\5
3 3

23 Clearly, the intersection of two curves
y = x> and y = /x are given by x= 0

and x=1.
Y,
y=Jx
X" X
Yl
1
1 Ox ZXS/ZD
OA= X —/x dX‘= -
I e i e
m _2 5 .
=|5> — —g=—squnit
B sa 1271

24 We have, x¥* + y* < 4x and y? > 2x
To find point of intersection, substitute
y* =2xin X + y* = 4x
X+ y*=4x O x% 2¥ 4x
O x¥*-2x=0 0 x(x-2)=0

O x=0or x=2
g v=0o0r y=2
Y
(2,2)
X’ X
0 2,0 /0
Vv

25

26

- y,)dx
_ 2 2
= IO Yoircle ~ IO Yparabo\a dx

= — —J'Z\/i[x)m dx

0

Required area = I;(yl

Given,

/(1,0) X

v
1

Required area =Ly ZJ' (1
2 0

-y*)dy

0 40
“lnap sofy - X B =T 8
2 O 30 3

v’

Let the area of the smaller part be A
and that of the bigger

A
part be A,. We have to find .

A,
The point B is a point of intersection
(lying in the first quadrant) of the given
parabola and the circle, whose
coordinates can be obtained by solving
the two equations y* = 2x and
X+ y2 =8.
O x¥*+2x=80 (x-2)(x+4)=0
0 x=2-4
x = —4is not possible as both the points
of intersection have the same positive
x-coordinate. Thus, C =(2, 0).
Now, A, =2 [Area (OBCO)

+ Area (CBAC)]

_ 2 242 0
—Zgoyldx+12 Vs an

where, y, and y, are respectively the
values of y from the equations of the
parabola and that of the circle.

0 A1=zg§\/ﬁdx+jjﬁ,/s - dexg
0 A, :25ﬁ%&3/z§)

Ok s
+ 2% J8-x + gsin_lﬁm

7+2§ §+4 x?%
= % + Znﬁsq units

Clearly, area of the circle = T(2v2}
= 8Trsq units

Now, 4, = 8Tt - A, :Gn—g

A
and the required ratio, s

y==3/X; oY
X

4 y=4-x

O x=3/x 0 % 3
and4-x=3/x 0 x 3(®2 2)
0 Required area

[ S x-S
=(4 -3log3)/2

28 The region is clearly square with
vertices at the points (1, 0), (0, 1), (-1, 0)
and (0, — 1).

y=1x| -1

(7110)
y=—|x| +1

(1,0)
(0-1)
%
So, its area = V2 x2 =2 sq units



29 Due to symmetry, required area

30

31

Y
y=x-+1 B|(0.1)
-1,0) y X
—y=x+1 (01

_2J' 1 -(x +1)]dx

or Area = 2 [area of sector

AOBA - NAOB]
L, Ot 10, (n-2)
Ea 2@ 2
Given curves are
y =x ()
and 2y - x+3 =0 ..(ii)
Y
L v=K -5
4 /\/\X%/
>y
X 3 X
145
2
v
On solving Egs. (i) and (ii) , we get
2Vx - (Vx)2 +3=0
0 (Wx)? -2Jx -3=0
0 (Vx -3)(Jx+1)=0
n Jx =3,
[-/x=-1is not possible]
Oy=3

O Required area = _[(3) (x, = x;,)dy

3
=[ {2y +3)-y*}dy
o, s
= +3y——D =9+9-9=9
30
o
Curves x¥* = yand y =2/(1 + x*)are
symmetrical about Y-axis.
Y

3
ZLD:T[—Z/:}:

% tan™
= X -
0 30

3n-—

2

32 Clearly, the two curves will intersect at

e

< i <
i
i

X : :
Ol pia pp2
o ‘
Now, requlred area
=J’ tande+J' cothX
s /4

= [logsec x| ' + [logsin x| /2
= [log~2 - 0] +[0 + log /2]
= 2log v2 = log 2 sq units

33 Required area

y=2x\¥
| /'\/
/ y=loggx
/2l H1 2

2k
= L/Z[Z log, x)dx

0 2% d
=2 - xlog x + x
gogz U
:4_ﬁ—§]0g2+§
log2 2 2
=24- [+b—clog2
log2
0 b=3/2,c=5/20b+c =4
34
y:()<+1)2
Y
y:l
;é/ N SO0 NS X
-1 -1/2 112 1
Y/

y=0-1)?

O Required area

ol _1D
—2J'O EX 1 - = dX

Hx -1 _ ﬂ/ ,01 1,10
H 3 4f ’B24 8 3B
=1 sq unit
3
35 Required area, A
= If[log x — (log x)*] dx
Y
y=(logex)?
y=1ogex
)
X0 1.0 X
v

A= If log xdx - J'le( log x)*dx

=[xlog x - x]¢

- [x(log x)*

-2(x log x - x)]§

=le —e —(-1)] -[e(1)*

=1-(e -2)=3

SESSION 2

-2e +2e —(2)]

—-e

1 h(x)=

0 (6x -
0 x, = 6, x, =

f(cos x) =cos* x
18x* —9mx + T =0

mBx—-1mM=0
3

/3
0 Required area = J'n/ﬁcosz xdx = 11/12
T

2 Graph of
£x)= min (| x|, | x =1, x +1])is
Y
12
XA hAe o 1
v
Required area
a 10 .
=2X — X1 X_ —75 unit
B 28 271
3 Y
2

-’/’/
/
HEN

b
L2 |

xT+Tyl=1




0 lx[l =1[lyl1=0

or lxll =o0llyl=1

O 1<|x|<2,0<]|y|<1
or0<|x|<1lori1<|y|<2

Ox0f 2~ 10 [1,2),8-( 1,1)
orxUt 1,1),y0-( & 1 [12)

O Required area=8x1x1 =8

4 In the equation of curve xy” = 42 - x),

the degree of y is even. Therefore, the
curve is symmetrical about X-axis and
liesin0< x<2.

The area bounded by the curve and the

Y-axis is 2J'§ vdx

- zjjz | Z_Txdx= 415 2

Put x = 2sin”0 O dx = 4sinB [tos 0 dO

X dx

2 |2 - 2sin® B
2sin’0
[4 sinB[dos O dO

O Required area = 4J'0n/

= 8f " c0s? 0d6
0

5 Required area = Area of the shaded
region
= 4 (Area of the shaded region in
first quadrant)

(vi = y2)dx

-x* - x)dx

(1N2,-112) (12, -1N2)

yr
401 1,1, m_10
Eaf V2 2 a 4f

Equmts

2

6 (y-272=x-1 (1)
Curve (i) is a parabola with vertex at the
point A(1, 2), axis y -2 = 0ie. y =2
and concavity towards positive X-axis.
For the point, say P, at which ordinate
vy =3and x =2
Equation of tangent at P(2, 3)is

y 0

y-3== (x—2)
Bix o)
1 .
-3==(x—-2) 1e.
or v 2(X )ie
xX—-2y+4=0 ...(ii)
P @2
(1.2)
o‘ 1 X

O Area=‘|'3[y2 -4y +5-(2y —4)]dy

3
= gyi - 3y + Qy
03 Ed)
=9-27+27 -0 =9.
7 Y
Tangent
Normal

B(1,v3)

A

@)
UA C(4Y O)
3

Let area of portion OAB = A,
and area of portion ABC = A,
The equation of tangent at (1, +/3) is
x+ 3 y =4
[ xx + yyy
the circle ¥* + y*
Now, the area of the

AOBC=%><OB x BC

= d* is the tangent for
= dat(x,,y,)]

=lyox 24/3 =23
2 ze
The area of portion OAB i.e. A,
_40m/3 _2m
T2 3
Now,A, = AOBC - OAB =23 -21/3
Ay 21/3
A, 63 -2m
3
_ 2m _ m
6V3 —2m 33 - T

8 Onsolving x¥* =4y and x+ y =3
we get, £+ x =3
4

0 x¥+4x-12=0

O (x+6)(x-2)=00 x=2yv=1

Solvingy =1+ +/x and y =3 - x,

Weget1+«/7:3—xD x=1y=2
dy=x2

Y
(013)\ (12) V=14V
2,1)

X

30

/

Required Area
Y1 V) dx+ (8 - x-S dx
.[0 x)dx J’l X)dx J’T

2 apd L 0O XZD 0 O
g3

DX 2[1 gm
@1+§@+§6 2 @ % le@

=3

2
9 y=log,(x+e) ..(1)
y=e ¥ ...(ii)

Required area
—J' log(x +e) X+J' e Xdx

Y

= [xlog (x + e)li’

dx +[-e*]g

L “ex+te

=0+1-[x-elog (x +e)]’_,

=1+1=2
10 f(x/y)=f(x) - f(¥) @)
x=y=10 f1)=0
f(x :}}ifnof(x"'];]_f(x]
s X+hH
lim 7X[us1ngEq (1)]
h-o0 h
=1 f(l+h/X)



0 f(x)=3Inx +¢
fM=00¢ O

O y=f(x)=3log, x
37
ol A

Required area:ﬁ e'® dy
=3[P, =3¢

11 According to given condition, we have

Y

v
j]'f - 2)dx = 201}*/2 -3a +3 -24/2]

On differentiating both sides w.r.t. a, we

f@-2=2Cea B -3
fla@)-2 =2+2a -

g

0 f(a)=2v2a
0O flx)= 242x, x= 1
3

<x<2mtd —ZHS—XS—S—T[

1. - T
cos ! (sin x) = cos ' cos @T[ + — —Xﬁ
2

=2T[+E—X
2

and sin™! (- cos x)

=sin"~ smé‘L - X@

O y=2m+ nmL-x+31M2-x
=41 - 2X

™

2
Required area = J’a H/Z[4T[ -2x)dx = —
n 4

13 f(x) - f(x/7) = x/7
f(X/7]—f(X/7 )= x/7*
f(x/7*) - f(x/7*) = x/7°

f(X/.7" ;1j - .f(;xf/7.”) = x/7".
Adding, we get
= flxi7") =2 e

=58

Taking limitas n — o, we get
Jx)= fo)= 20 fog ¥
[.-.
. _ 0 x[_
Required area = LG Ql + EQ— 3

X
6
f

14 Given curves are
y = x-bx* and by = X
Solving these, we get x = 0,b/(1 + bz)

[l
0b

0

/b% +1)
P #d"
b O3 2,1)

O Apb)=

bZ
_E(bz + 17

2b(b* + 1f
1 - 2b*(b? +1) x2b
6 ®* + 1)
_2(@1-b)(1+b)

CEE

O A (b)is max. forb =1, - 1.

|:A (b)= & eoe1ﬂ

15 In (0, 1/4), tan x> 0

Juny

_ T4 n
IZIAH—J'0 tan" x dx
/ _
= :4tan" 2 x(sec® x — 1)dx
/4
_ Oan" "' x0O A g
o0 —IO tan x dx
on-1 o
] An_ ! _An—z
n-1
1
O A, +A,_, =
n-1

Forn>20<x<T/4

O0<tanx<10 tan” "% x> tan” x

] A1172>An
0 24,<_ 1
n-1
O A, < !
2n - 2
_ 1
Also, A A, =
n+1
0 24, > 1
n+1
0 1 <4, < 1
2n + 2 2n — 2
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