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THINGS TO REMEMBER
Let f(x) be a continuous function defined on [a, b]. Then, the area bounded by the curve y = f(x),

b b
the x-axis and the ordinates x = a and x = b is given by J-f(x) dxor, Iy dx

If the curve y = f(x) lies below x-axis, then the area bounded by the curve y = f(x), the x-axis and

the ordinates x = a and x = b is negative. So, area is given by

b
Jyax

The area bounded by the curve x = f(y), the y-axis and the abscissae y = ¢ and y = d is given by

d d
If (y)dyor, I x dy

[~

EXERCISE-1
Let f(x) be a continuous function defined on [a, b]. Then, the area bounded by the curve y = f(x),

b b
the x-axis and the ordinates x = a and x = b is given by If(x) dxor, J. ydx

If the curve y = f(x) lies below x-axis, then the area bounded by the curve y = f(x), the x-axis and

b
J.y dx

the ordinates x = a and x = b is negative. So, area is given by

The area bounded by the curve x = f{y), the y-axis and the abscissae y = ¢ and y = d is given by
d d
J'f (y)dyor, Ix dy

. 3x’ .
Find the area of the region included between the parabola y = % and the line 3x — 2y + 12 = 0.

Find the are bounded by the curve x? = 4y and the straight line x = 4y — 2.

Find the area of the region enclosed by the parabola y? = 4ax and the chord y = mx.

Find the area of the region included between the parabolas y? = 4ax and x* = 4ay, where a > 0.

Find the area of the region {(x, y) : X2 <y < x.

Find the area of the region [(x, y) : x> <y < [x|}.

Find the area of the region [(x,y) : 0<y<x?+1,0<y<x+1,0<x<2].

Find the area bounded by the curve y? = 4ax and the lines y = 2a and y-axis. |
Find the area bounded by the curve y> = 4a% (x — 1) and the lines x = 1 and y = 4a, |

2 2 |
Find the area of the region bounded by the ellipse x—2+ —;’7 = 1.
a
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Find the area of the smaller region bounded by the ellipse ——:2 +—b2 = 1 and the straight line
Xy
— - =

b 1.

Find the area of the region {(x, y) : X2 +y2 < 1 <x +y}.
Find the area of the region {(x, y) : y? < 4x, 4x2 + 4y2 < 9}.
Or,
Find the area of the citcle 4x? + 4y% = 9 which is interior to the parabola x2 = dy.
Find the area of the region {(x, y) : x* + y? < 2ax, y2 > ax, x 2 0, y > 0}.
Find the area of the region enclosed between the two circles x2 + y2 = 1 and x-1%+y2=1.
Using integration, find the area of the region bounded by the line 2y = —x + 8, x-axis and the lines
Xx=2and x = 4.
Using integration, find the area of the triangle ABC whose vertices have coordinates A (2,5),B 4,
7) and C (6, 2).
Complete the area bounded by the line x + 2y = 2, y—-x=land2x+y=17,

Using integration, find the area of the region bounded by the following curves, after making a
rough sketch:y=1+|x+1|,x=-3,x=3,y=0.

|
Sketch the graph y = | x + 1 |. Evaluate J. | x+1]|dx . What does this value represent on the graph ?

=3

T
Draw a rough sketch of the curves y = sin x and y = cos x as x varies from 0 to ) and find the area

of the region enclosed by term and x-axis.
Find the area bounded by the curvey = sin x between x = 0 and x = 2r.

Sketch the region common to the circle x2 + y2 = 16 and the parabola x? = 6y. Also, find the area
of the region using integration.

Or,
Using integration, find the area of the region {(x, y) : x2 + y2 < 16, x < 6y}.
Prove that the curves y? = 4x and x? = 4y divide the area of the square bounded by x =0, y = 0, x
=4 and y = 4 into three equal parts.
If the area enclosed between the curves y = ax? and x = ay? (a > 0) is 1 square unit, then find the
value of a.
Find the area of the region bounded by the line y = 3x + 2, the x-axis and the gradinates x = —1 ad
x=1.
Find the area bounded by the curve y = x [x|, x-axis and the ordinates x = —3 and x = 3,

Make a rough sketch of the graph of the function y =4 —x2 0 <x <2 and determine the area
enclosed by the curve, the x-axis and the line x = 0 and x = 2.

Sketch the graph of y = ,/x 11 in [0, 4] and determine the area of the region enclosed by the curve,
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the x-axis and the lines x = 0, x = 4.

2 2

Draw a rough sketch of the graph of the curve XT+%= 1 and evaluate the area of the region

under the curve and above the x-axis.

x2 y2 X y
Find the area of the region {(X, y):a—2+b_2 <1< ;+B .

Using integration, find the area of the region bounded by the triangle whose vertices area 2,1),@3,
4) and (5, 2).

Using integration, find the area of the triangular region, the equations of whose sides area y=2x+
I,y=3x+1and x =4.

Find the area of the region between the circles x> + y> = 4 and (x — 2)? + y2 = 4.

|
Sketch the graph y = | x — 5 |. Evaluate ﬁ X —5|dx. What does this value of the integral represent
0

on the graph.

0
Sketch the graph y = | x + 3 |. Evaluate J. |X+3]|dX  What does this integral represent on the
-6

graph ?

X
Draw a rough sketch of the curve y = ;+ 2 sin’x and find the area between the x-axis, the curve

and the ordinates x = 0 and x = m.
Find the area bounded by the curve y = cos x, x-axis and the ordinates x = 0 and x = 2.

Make a rough sketch of each of the following curves and determine the area of the region bounded
by the curve and the axes :

T i
® Y=Sin2X,OSxSE (ii)y=c0s2x,03x35
T T
(iii) y=cost,0$xsZ (iv)y=cos3x,05xsg
X T T
(V) y=sin®>,0<x< (vi) y=sin?x, 0 S x < —
2 2 4

T

(vil) y=sin’x, 0 < x < )

Find the area common to the circle x2 + y2 + 16a2 and the parabola y? = 6 ax.
Find the area, lying above x-axis and included between the circle x2 + y? = 8x and the parabola y?

= 4x,
.32 :
Prove that the area common to the two parabolas y = 2x2 and y =x%+4is — sq. units.

3
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Compute the area of the figure bounded by the straight lines x = 0, x = 2 and the curves y=2%y
=2x - X2,

2 2
Find the area bounded by the ellipse %+Z—2 = 1 and the ordinates x = ae and x = 0, where b2 = a2

(1-e})ande<l.

Find the area of the region enclosed by the parabola x? =y and the line y = x + 2.

Make a sketch of the region given below and find its area using integration.
{xy):0<y<x*+3;0<y<2x+3;0<x<3)

Using integration, find the area of the region bounded by the line y — 1 = x, the x-axis and the
ordinates x = -2 and x = 3.

Find the area bounded by the lines y = 4x + 5, y=5-xand 4y=x+5.

Find the area of the region enclosed between the two curves x2 + y2 = 9 and (x-32+y2=9,
Using integration, find the area of the region enclosed between the circles x2 + y? =4 and (x — 2)?
+y- =4,

2
X

2
. y XYy
Using integration, find the area of the following region : {(X’ y): 9 + 4 <Is< 3 + ‘2‘}

EXERCISE-2
3
If the area above the x-axis, bounded by the curves y =2 and x = 0, and x = 2 is m , then the
value of k is
(& 12 b1 (c) -1 d 2
The area included between the parabolas y? = 4x and x? = 4y is (in square units)
(a) 4/3 (b) 1/3 (c) 16/3 (d) 8/3
The area bounded by the curve y = log x and x-axis and the straight line x = ¢ is
1 1

(a) e sq. units (b) 1 sq. units () 1- S 5 units d1+ o ¢ units
The area bounded by y =2 — x2 and x + y = 0 is

7 9
(a) 5 S units (b) 5 54 units (¢) 9 sq. units (d) none of these
The area bounded by the parabola x = 4 — y2 and y-axis, in square units, is

Bl ) 32 33 o 16
@ 5 b) 5 © 3 @

If A, be the area bounded by the curve y = (tan x)" and the lines x = 0, y = 0 and x = n/4, then for
X>2.

1 1 1
(a) An-FAn_2=n—_1 (b)An+An_2<n—_1 (c)An—An_2=n—_1 (d) none of these

1
The area enclosed between the curves y=log, (x+e),x= log, (;) and the x-axis is
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(@ 2 (b) 1 (c) 4 (d) none of these
8. The area bounded by the curves y = sin x between the ordinates x = 0, x = & and the x-axis is
(a) 2 sq. units (b) 4 sq. units (c) 3 sq. units (d) 1 sq. units
9.  The area bounded by the parabola y> = 4ax and x* = 4ay is
8a’ 16a’ 32a’ 64a’
il b d
@ - ) = © =5 @ =
10. The area bounded by the parabola y? = 4ax, latusrecturm and x-axis is
) = i
@ 0 () 7a © 3a @ 3
11. T'.e area of the region {(x,y) : x> +y?< 1 <x+y} is
i i M n 1 n?
@ < ®) § © 55 @
12. The area of the region bounded by parabola y = x2 + 1 and the straight line x +y = 2 is given by
] by 2 Ll o
13.  The area between x-axis and curve y = cos X when 0 < x < 27 is
(@) 0 (b) 2 ()3 d 4
14.  The area bounded by the curve y = 4x — x2 and the x-axis is
30 . 31 . 32 . 34 .
(a) = 84 units (b) — sq. units (c) B units (d) 3 sa units
15.  The area of the region (in square units) bounded by the curve x? = 4y, line x = 2 and x-axis is
(@ 1 (b) 2/3 (c) 4/3 (d) 8/3
16. The area bounded by the curve y> = 8x and x2 = 8y is
E it b i it H it d i it
(a) 3 59 units ()16 $q. units (©) 3 SQ. units ()14 Sqg. units
17. The area bounded by the y-axis, y = cos x and y = sin x when 0 < x < g is

@ 2(/2-1 (b) 2-1 © 2 +1 @ 2
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