




























































































































































































































































































































































































Topic 1 Area Based on Geometrical Figures
Without Using Integration

1. Equation of given parabola y x= 2 1– According to
symmetry let, the coordinate of A a B a(– , ), ( , )0 0
C a a( , – )2 1 and D a a(– , – )2 1 .

\ Area of rectangle P a a a( ) ( – )= 2 12

Now, for maxima P a' ( ) = 0 Þ 2 1 4 02 2( – )a a+ =

Þ 3 12a = Þ a =
1

3
units

\ Area of largest rectangle is
2

3

1
3

1
4

3 3
–æ

èç
ö
ø÷

= sq. units

2. We know that, area of region bounded by the parabolas

x ay2 4= and y bx2 4= is
16
3

( )ab sq units.

On comparing y kx= 2 and x ky= 2 with above equations,

we get 4
1

a
k

= and 4
1

b
k

=

Þ a
k

=
1

4
and b

k
=

1
4

\ Area enclosed between y kx= 2 and x ky= 2 is
16
3

1
4

1
4k k

æ
èç

ö
ø÷

æ
èç

ö
ø÷

=
1

3 2k

Þ
1

3
12k

= [given, area = 1 sq.unit]

Þ k2 1
3

= Þ k = ±
1

3

Þ k =
1

3
[Q k > 0]

3. Given equations of curves are y x2 2=

which is a parabola with vertex (0, 0) and axis parallel
to X-axis. . ..(i)
And x y x2 2 4+ =
which is a circle with centre (2, 0) and radius = 2 ...(ii)
On substituting y x2 2= in Eq. (ii), we get

x x x2 2 4+ = Þ x x2 2= Þ x = 0 or x = 2
Þ y = 0 or y = ± 2 [using Eq. (i)]

Now, the required area is the area of shaded region, i.e.

Required area
Area of a circle

4
= - ò 2

0

2
x dx

= - ò
p( ) /2

4
2

2
1 2

0

2
x dx = -

é

ë
ê

ù

û
úp 2

3 2

3 2

0

2
x /

/

= - -p
2 2

3
2 2 0[ ] = -æ

èç
ö
ø÷

p
8
3

sq unit

4. PLAN(i) y mx a m= + / is an equation of tangent to the parabola
y ax2 4= .

(ii) A line is a tangent to circle, if distance of line from centre is
equal to the radius of circle.

(iii) Equation of chord drawn from exterior point( , )x y1 1 to a
circle/parabola is given byT = 0.

(iv) Area of trapezium=
1
2

(Sum of parallel sides)

Let equation of tangent to parabola be y mx
m

= +
2

It also touches the circle x y2 2 2+ = .

\
2

1
2

2m m+

½

½
½

½

½
½=

Þ m m4 2 2+ =
Þ m m4 2 2 0+ - =
Þ ( ) ( )m m2 21 2 0- + =
Þ m = ±1,m2 2= - [rejected m2 2= - ]

So, tangents are y x= + 2, y x= - - 2.
They, intersect at ( , )- 2 0 .

Equation of chord PQ is - =2 2x Þ x = - 1

Equation of chord RS is O x= -4 2( ) Þ x = 2

\ Coordinates of P, Q, R, S are

P Q R S( , ), ( , ), ( , ), ( , )- - - -1 1 1 1 2 4 2 4

\ Area of quadrilateral =
+ ´( )2 8 3

2
= 15 sq units

X

Y

A(– , 0)a

(–1, 0)

D
a a(– , –1)2

(0, –1)
C a a( , –1)2

(1, 0)
B a( , 0)

y x= –12

O

Y

A (2, 2)

(0, 0) B (2,0)
X

y x2 = 2

x y x2 2+ = 4

X¢

Y¢

R

P

Q

T(–2,0)

S

O X

Y

Y¢

X¢

Hints & Solutions





Þ ( )1
4

4 4 3 21 2- + = ±t t Þ t
t1
1

4
3 2+ = [Q t1 0> for P]

Þ t t1
2

13 2 4 0- + = Þ ( ) ( )t t1 12 2 2 0- - =
Þ t1 2= or 2 2
\ P ( , )1 2 or P ( , )4 2 2

10. We have, y x nn= >, 1

Q P Q( , ) ( , )0 0 1 1 and R( , )2 0 are vertices of DPQR.

\ Area of shaded region = 30% of area of DPQR

Þ ( )x x dxn- = ´ ´ ´ò0

1 30
100

1
2

2 1

Þ
x x

n

n2 1

0

1

2 1
3

10
-

+

é

ë
ê

ù

û
ú =

+

Þ
1
2

1
1

3
10

-
+

æ

è
ç

ö

ø
÷ =

n

Þ
1

1
1
2

3
10n +

= - = =
2

10
1
5

Þ n + =1 5 Þ n = 4

11. Equation of tangent at the point ( , )1 3 to the curve

x y2 2 4+ = is x y+ =3 4
whose X-axis intercept (4, 0).

Thus, area of D formed by (0, 0) ( , )1 3 and (4, 0)

=
1
2

0 0 1

1 3 1

4 0 1

= -
1
2

0 4 3|( )| = 2 3 sq units

12. The area formed by | | | |x y+ =1 is square shown as
below :

\ Area of square = ( )2 2 = 2 sq units

13. Let the coordinates of P be ( , )x y .

Equation of line OA be y = 0.
Equation of line OB be 3 y x= .
Equation of line AB be 3 2y x= - .
d P OA( , ) = Distance of P from line OA y=

d P OB( , ) = Distance of P from line OB
y x

=
-| |3

2

d P AB( , ) = Distance of P from line AB
y x

=
+ -| |3 2
2

Given, d P OA d P OB d P AB( , ) { ( , ), ( , )}£ min

y
y x y x

£
- + -ì

í
î

ü
ý
þ

min
| 3

2
3 2

2
|

,
| |

Þ y
y x

£
-| |3

2
and y

y x
£

+ -| |3 2
2

Case I When y
y x

£
-| |3

2
[since, 3 0]y x- <

y
x y

£
- 3

2
Þ ( )2 3+ £y x Þ y x£ °tan15

Case II When y
y x

£
+ -| |3 2
2

,

2 2 3y x y£ - - [since, 3 2 0]y x+ - <
Þ ( )2 3 2+ £ -y x Þ y x£ °× -tan ( )15 2

From above discussion, P moves inside the triangle as
shown below :
Þ Area of shaded region

= Area of DOQA

=
1
2

(Base) ´ (Height)

=
1
2

(2) (tan ) tan15 15° = ° = -( )2 3 sq unit

14. Given, y y x3 3 0- + =

Þ 3 3 1 02y
dy
dx

dy
dx

- + = …(i)

Þ 3 6 3 02
2

2

2 2

2y
d y

dx
y

dy
dx

d y

dx

æ

è
ç

ö

ø
÷ + æ

èç
ö
ø÷

- = …(ii)

At x = - 10 2, y = 2 2

336 Area

X¢ X

Y

Y¢

P (1, 3)Ö

A (4,0)(0,0) O

P(0,0) R(2,0)(1,0)

y=
x

Q(1,1)

x¢ x

y¢

y

y = x n

F1
F2

- x 1+ =y

- 1 1O

Y

X' X

x 1+ =y

x 1- =yx 1+ =y

Y'

(0, 0) (2, 0)

Y

Y¢

XX¢
O A

P

B

(0, 0) (2, 0)

Y

Y¢

B

XX¢
O

A

P

C
(1, 0)

(1, 1/ 3)



On substituting in Eq. (i) we get

3 2 2 3 1 02( ) × - × + =
dy
dx

dy
dx

Þ
dy
dx

= -
1

21

Again, substituting in Eq. (ii), we get

3 2 2 6 2 2
1

21
3 02

2

2

2 2

2( ) ( )
d y

dx

d y

dx
+ × -æ

èç
ö
ø÷

- × =

Þ 21
12 2

21

2

2 2× = -
d y

dx ( )

Þ
d y

dx

2

2 3

12 2

21
=

-

( )
=

-

×

4 2

7 33 2

15. Required area = = òò y dx f x dx
a

b

a

b
( )

= × - ¢ò[ ( ) ] ( )f x x f x x dxa
b

a

b

= - - ¢òbf b af a f x x dx
a

b
( ) ( ) ( )

= - +
-òbf b af a

xdx

f xa

b
( ) ( )

[{ ( )} ]3 12

Q f x
dy
dx y f x

¢ = =
-

-
=

-

-

é

ë
ê

ù

û
ú( )

( ) [{ ( )} ]

1

3 1

1

3 12 2

16. Let I g x dx g x g g= ¢ = = - -
- -ò1

1

1
1 1 1( ) [ ( )] ( ) ( )

Since, y y x3 3 0- + = …(i)
and y g x= ( )
\ { ( )} ( )g x g x x3 3 0- + = [from Eq. (i)]

At x = 1, { ( )} ( )g g1 3 1 1 03 - + = …(ii)

At x = - 1, { ( )} ( )g g- - - - =1 3 1 1 03 …(iii)

On adding Eqs. (i) and (ii), we get

{ ( )} { ( )} { ( ) ( )}g g g g1 1 3 1 1 03 3+ - - + - =

Þ [ ( ) ( )][{ ( )} { ( )}g g g g1 1 1 12 2+ - + - - - - =g g( ) ( ) ]1 1 3 0

Þ g g( ) ( )1 1 0+ - =
Þ g g( ) ( )1 1= - -
\ I g g= - -( ) ( )1 1

= - - =g g g( ) { ( )} ( )1 1 2 1

Topic 2 Area Using Integration
1. The given functions f R R: ® and g R R: ® be defined

by

f x e e
e e x

x
x x

x x

( )
,

,
| |= - =

- ³

<
- - -

- -
1 1

1 1 1

0 1

and g x e ex x( ) ( )= +- -1
2

1 1

For point of intersection of curves f x( ) and g x( ) put
f x g x( ) ( )=

for x ³ 1, e e e ex x x x- - - -- = +1 1 1 11
2

( )

Þ e ex x- -=1 13

Þ e ex2 23= Þ x e= +
1
2

13log

So, required area is

( ( ) ( ))
/ log

g x f x dx
e

-
+

ò0

1 2 13

= -
+ +

ò òg x dx f x dx
e e

( ) ( )
/ log / log

0

1 2 1

1

1 2 13 3

= + -- -+

ò
1
2

1 1

0

1 2 13

( )
/ log

e e dxx xe
( )

/ log
e e dxx xe - -+

-ò 1 1

1

1 2 13

= - -- -
+1

2
1 1

0

1

2
13

[ ]
log

e ex x e
[ ]

log
e ex x e- -

+
+1 1

1

1

2
13

= - - +é

ëê
ù

ûú
- + - -é

ëê
ù

ûú
-1

2
3

1

3
3

1

3
1 11e e

= + - - +-1

3

1
2

4

3
21( )e e = - + - -( ) ( )2 3

1
2

1e e

2. According to the question,

y
y

dy-æ
èç

ö
ø÷ò 20

a
= -ò ( / )y y dy

a

4
2

Þ
a a

/
a a a a

3 2 4
4 2
3 2

16
4 3 2 4

2 2

- = - - +
( )
/ /

Þ
4
3 2

64 48
12

16
12

4
3

2

a a
a

- +
-

= =

Þ 3 8 8 02 3 2a a- + =/

Hence, option (b) is correct.

3. As we know that,

y x x x

x

x

x

x

= =
ì

í
ï

î
ï

£ <

£ <

=

( – )[ ]

,

– ,

( – ),

1

0

1

2 1

0 1

1 2

2

Now, on drawing the graph of given region with the
help of equation of curves y x x= ( – )[ ]1 and y x= 2
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Y

O

y=f x( )

y=g x( )

1 ½ log +1
X

3
e

y
y= x2Ö

y=x –1

1 2
x

O

(2, 4)

y
y=x2

y= x2

y= a

x

O










































































































































































































































































































































