Applications of Integrals

Recap Notes

INTRODUCTION > Area of shaded portion, as shown in figure, is

iven b
In geometry, we have learnt formulae to calculate given by y

areas of various geometrical figures. Such formulae
of elementary geometry allow us to calculate areas of
many simple figures. However, they are inadequate for
calculating the areas enclosed by curves. For that we
shall need some concepts of integral calculus.

Area Under Simple Curves c b
> Area of shaded portion, as shown in figure, is given A= { feodx |+ ‘C[ f(x)dx
by > The area of a region bounded by y* = 4ax and
22 = 4byis 1070 sq units.

> The area of a region bounded by y? = 4ax and

2
Yy =mxis 8a” sq. units.
b 3m®
A= j f(x)dx > The area of a region bounded by y* = 4ax and its
2
! latus rectum is 8a” sq. units.
> Area of shaded portion, as shown in figure, is given
by > The area of a region bounded by one arc of sinax or
Y. L2 .
cosax and x-axis is = sq. units.
— y=b a
- 2P
x=fiy) > Area of region bounded by an ellipse —-++5 =1
y=a is mab sq. units. a- b
0 * > The area of a region bounded by y = ax? + bx + c and
b 3
2
A= j f(y)dy x-axis is M sq. units.

2
u 6a




Practice Time

OBJECTIVE TYPE QUESTIONS

2 Multiple Choice Questions (MCQs)

1. The area bounded by the curve y =x + 4x + 5,
the axes of coordinates and minimum ordinate is

(a) 3; $q. units (b) 4% $q. units

(d) none of these

2 2
2. Area of the ellipse * LY 1is
a® b?

(b) 2mab sq. units

(c) 52 $q. units
3

(a) 4mab sq. units

(¢) mab sq. units (d) %‘b $q. units
3. The area bounded by the curve 2x% + y? = 2
s

(a) T sq. units () V27 sq. units

(c) g $q. units (d) 2m sq. units

4. Area enclosed by the circle x> + y% = a? is
equal to
(a) 2ma® sq. units

(¢) 2ma sq. units

() ma? sq. units
(d) 7a sq. units

2 2
Y

5. Area bounded by the ellipse xZ +? =1is
(b) 3m sq. units
(d) none of these

6. The area enclosed between the curve
x? + y% = 16 and the coordinate axes in the first
quadrant is

(a) 4m sq. units
(c) 2m sq. units

(a) 6m sq. units
(¢c) 12m sq. units

(b) 3m sq. units
(d) m sq. units

2 2

7. The area enclosed by the curve 326—5 + % =11is

(b) 157 sq. units
(d) 4m sq. units

(a) 107 sq. units
(c) 5m sq. units
8. The area bounded by the curve y = f(x), the
x-axisandx=1and x=b1is (b — 1) sin (3b + 4).
Then, f(x) is

(a) (x—1)cos (3x+4)

(b) sin (3x +4)

(¢) sin (Bx+4)+ 3(x—1)-cos (3x +4)
(d) none of these

9. Theareaoftheregionboundedby the parabola
y =x?+ 1 and the straight line x + y = 3 is given

by

(a) 45 $q. units (b) % $q. units
5 . 9 .

(c) — sq. units (d) Z sq. units
18 2

10. The area enclosed between the curve y® = 4x
and the line y = x is

(a) % $Q. units () % $q. units

(c) ; sq. units (d) % $q. units

11. Theareaboundedbythelinesy=|x—-2]|,x=1,
x = 3 and the x- axis is

(b) 2 sq. units

(d) 4 sq. units

(a) 1 sq. unit
(c) 3 sq. units

12. Area of the region bounded by the curve
y = x? and the line y = 4 is

11

(a) n $q. units (b) 32

$q. units
3

(d) % $q. units

13. Arealyingbetweenthe parabolay?=4xandits
latus rectum is

(c) %3 $q. units

(a) % $q. units () $q. units

$q. units

wloo wlbo

(c) g $Q. units (d)

14. The area bounded by the curve y® = x, line
y = 4 and y-axis 1s



(a) % $q. units (b) 6?4 $q. units

(c) 2 $q. units

15. The area bounded by the curve x = 3y — 9
and the linex=0,y=0andy=11s

(a) 8 sq. units (b) 8/3 sq. units

(c) 3/8 sq. unit (d) 3 sq. units

16. Find the area above x-axis, bounded by the
curves y = 2" x =0 and x = 2.

(d) none of these

k k

4k 1 ok _1
(@) klog, 2 (b) 2log, 2

3-k ~1+38F
©) klog, 2 (d) 2log, 2

17. Find the area enclosed by the parabola

y? =x and the line y + x = 2 and the x-axis.
. 7 .
(a) 5 $Q. units (b) — sq. units
6 6
(c) g $Q. units (d) % $q. units

18. The area bounded by the curve x> +y%2=1
in first quadrant is

(a) $q. units (b) sq. units

(©)

19. Area bounded by the curve y = cos x between

$q. units (d) sq. units

wla &3
ola oA

x=0 and xz%t is

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

(a) 1 sq.unit
(c) 3 sq. units

20. Area of the region bounded by the curve
y = tanx, line x = T and the x-axis is
(a) log 2 sq. units (b) %log2 $q. units

(c) %logZ $q. units (d) 5log 2 sq. units

21. The area bounded by the curve y =sec?x, y =0
T
dixl=— 1
and |x] 3 1s
(a) /3 sq. units
(¢) 2J3 sq. units

22. The area bounded by the curve x* = 4y + 4
and line 3x + 4y =0 1s

(b) /2 sq. units
(d) none of these

(a) % $q. units (b) % $q. units
(c) 125 $q. units (d) 125 $q. units
16 24

23. The area bounded by the x-axis, the curve
y = f(x) and the lines x = 1, x = b is equal to

Vb2 +1 -2 for all b > 1, then f(x) is
(@) Jx-1 () Jx+1

() Vx?+1 (@ x/VxZ+1

24. The area (in sq. units) enclosed between the
graph of y = x® and the linesx =0, y=1, y = 8
is

45
a —_—
(a) 1
(c) 7
25. The area of the region bounded by the curve
y=v16- x? and x-axis is
(a) 8m sq. units (b) 207 sq. units
(¢) 167 sq. units (d) 2567 sq. units

(b) 14
(d) none of these

26. Area of the region bounded by the curve
y =cos x between x = 0 and x = m is
(a) 2 sq. units (b) 4 sq. units

(c) 3 sq. units (d) 1 sq. unit

27. The area of the region bounded by parabola
y? = x and the straight line 2y = x is

(a) % $q. units (b) 1 sq. unit

1
(c) g $q. unit (d) 3 $q. unit

28. The area of the region bounded by the curve

y = sin x between the ordinates x =0, x = g and
the x-axis is

(a) 2 sq. units (b) 4 sq. units

(c) 3 sq. units (d) 1 sq.unit

29. The area of the region bounded by the

2 2

ellipse 2 +2_ =1 is
25 16

(b) 20m? sq. units
(d) 2571 sq. units

(a) 207 sq. units
(¢) 16m? sq. units
30. The area of the region bounded by the circle
2+y2=1is

(a) 2m sq. units
(¢) 3m sq. units

(b) m sq. units
(d) 4m sq. units



@ Case Based MCQs

Case I : Read the following passage and answer
the questions from 31 to 35.

In a classroom, teacher explains the properties of
a particular curve by saying that this particular
curve has beautiful up and downs. It starts at 1
and heads down until w radian, and then heads
up again and closely related to sine function and

both follow each other, exactly g radians apart

as shown 1n figure.
Y
Ly =sinx
’ \\ "'
?\ ; //:
\ Ly
; \ ;
. Y \

[\

31. Name the curve, about which teacher
explained in the classroom.

(a) cosine (b) sine

(c) tangent (d) cotangent

32. Area of curve explained in the passage from

OtoE is
2

1 1
(a) 3 84 unit (b) 3 54 unit

(d) 2 sq. units

33. Area of curve discussed in classroom from
kil to 3_7t is

2 2

(a) —2 sq. units
(¢) 3 sq. units

(¢) 1 sq. unit

(b) 2 sq. units

(d) —3 sq. units

34. Area of curve discussed in classroom from
3n
2

(a) 1 sq. unit

(¢) 3 sq. units

35.

(a) 1 sq. unit

(c) 3 sq. units

to 2w is

(b) 2 sq. units

(d) 4 sq. units

Area of explained curve from 0 to 27 is

(b) 2 sq. units

(d) 4 sq. units

Case II : Read the following passage and answer
the questions from 36 to 40.

Location of three houses of a society is represented
by the points A(-1, 0), B(1, 3) and C(3, 2) as shown
in figure.

36. Equation of line AB is

(a) y=§<x+1> ® y=S@-
© y=i@+1) @ y=1l@-1)
Y7y Y=y

37. Equation of line BC is
1 7 3 7
——x—— b) v="x_L
(a)y2x2 ()y2x2
© y=Spw+s @ y=2x+l

38. Area of region ABCD is
(b) 4 sq. units
(d) 8 sq. units

(a) 2 sq. units
(c) 6 sq. units
39. Area of AADC is
(a) 4 sq. units (b) 8 sq. units

(c) 16 sq. units (d) 32 sq. units

40. Area of AABC is
(a) 3 sq. units (b) 4 sq. units

(¢c) 5 sq. units (d) 6 sq. units

Case III : Read the following passage and
answer the questions from 41 to 45.

Ajay cut two circular pieces of cardboard and
placed one upon other as shown in figure. One of
the circle represents the equation (x — 1) + % = 1,
while other circle represents the equation x> + y2 = 1.




41. Both the circular pieces of cardboard meet
each other at

1 1 1
a) x=1 x=— (c =— (d) x=-—
(a) (b) 5 (© x 3 (d) 2
42. Graph of given two curves can be drawn as

(b) ¥

(€ ¥

Y
(d) None of these

2 Assertion & Reasoning Based MCQs

1/2

43. Value of J J1-(x—1)%*dx is
0

e 3 e 3
(@ T2 b T2
6 8 6 8
L4 3 T 3
— 4 — d —_———
(© > (d) 574
1
44, Value of J 1-x% dx is
1/2
T \/3_> T 3
—+— b) —+—
(a) > 2 (b) i
6 8 2 4
45. Area of hidden portion of lower circle is
(a) 2n + ﬁ) $q. units
3 2

(b) .E_”_i)sq.unﬁs
3 8

(c) T + _3) $q. units
3 8

(d) n_ ﬁ) $q. units
3 2

Directions (Q. 46-50) : In these questions, a statement of Assertion is followed by a statement of Reason is given. Choose

the correct answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.
(b) Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.
(c) Assertion is correct statement but Reason is wrong statement.

(d) Assertion is wrong statement but Reason is correct statement.

46. Assertion : The area of the region bounded
by the curve y? = 4x and the line x = 3 is
83 sq. units.

Reason : The area of the region bounded by

the curve x2 = 4y and the line x = 4y — 2 is g

$q. units.

47. Assertion : The area of the smaller region
2 2

bounded by the ellipse %+y? =1 and the line
x y .3 .

—+==1 18 —(m—2) sq. units.

35 2( ) sq

Reason : Formula to calculate the area of the

2 2
smaller region bounded by the ellipse x_z + Y _ 1

x ab a b
and the line £+2 =1 is —(m—2) sq. units.
a b 4

48. Assertion:Theareaboundedbythe parabola
y2 = 4ax and the line x = @ and x = 4a is

56a>

$q. units.

Reason : The area bounded by the curves
y=3x and y = 22 is 9.5 sq. units.



49. Assertion : The area bounded by the curves y? =
40%(x— 1) and lines x = 1 and y = 4a is % $q. units.
Reason : The area enclosed between the parabola

. . 4 .
y=x>—x+2andtheliney=x+21is 3 $q. units.

50. Assertion : The area bounded by the curve
y = 2cosx and the x-axis from x = 0 to x = 21 is

8 sq. units.

Reason : The area bounded by the curve

y = sinx between x = 1 and x = 27 is 4 sq. units.

SUBJECTIVE TYPE QUESTIONS

2 Very Short Answer Type Questions (VSA)

1. Find the area between the curve

y =4+ 3x — x% and x-axis. )

2. Find the area of the ellipse x_2+y_2 =1.
4“9

3. Find the area of the region bounded by

y = |x|, x < 5 in the first quadrant.

4. Find the area of the smaller region bounded

by 2 + y2 = 9 and the line x = 1.

5. Find the area of the region bounded by the

curve y = x + 1 and the lines x = 2 and x = 3.

6. Find the area of the region bounded by the
curve x = 2y + 3 and the lines y =1 and y = —1.

@ Short Answer Type Questions (SA-I)

11. Find the area bounded by the lines y =||x|— 1|
and the x-axis.

12. Find the area of the region bounded by the
curve y2 = x and the lines x = 1, x = 4 and the
x-axis.

13. Find the area of the region bounded by
y2 =9x, x = 2, x = 4 and the x-axis in the first
quadrant.

14. If y = 2 sin x + sin 2x for 0 < x < 2m,
then find the area enclosed by the curve and
x-axis.

15. Find the area of triangle whose two vertices
formed from the x-axis and line y = 3 — |x|.

@ Short Answer Type Questions (SA-II)

21. Find the area of region bounded by y = Jx

and y = x.

7. Find the area lying in the first quadrant
and bounded by the circle x> + y> = 4 and the
lines x = 0 and x = 2.

8. Using integration, find the area of the
region enclosed by the curves y = logx, x-axis
and ordinates x = 1, x = 2.

9. Find the area bounded by the curves y = sin x,
the line x = 0 and the line x = 2.

10. Find the area bounded by the curve y? = 9x
and the lines x = 1, x =4 and y = 0 in the first
quadrant.

16. Find the area bounded by the curve
y = x|x|, x-axis and the lines x = -3 and x = 3.

17. Find the area of region bounded by the

curve y? = 4x and the lines x = 2, x = 4 and the

X-axis.

18. Find the area of the region bounded by the

curve y= 4-x% and x-axis.

19. Using integration, find the area of region

bounded between the line x =2 and the parabola
2 _

y° = 8x.

20. Draw the region lying in first quadrant and

bounded by y =9x?, x =0, y =1 and y = 4. Also,

find the area of region using integration.

22. Draw the graph of curve y = |x + 1|.
2

Hence, evaluate J |x +1]|dx.
—4



23. Find the area of the region bounded by the
_ 2 - _ . .
curve y = 4/1 — x“, line y =x and the positive x-axis.

24. Find the area of the region in the first
quadrant enclosed bzy the x-axis, the line y = x
and the circle 1% + y* = 32.

25. Find the area bounded by the ellipse
2 2

x_+ Y 1 and the ordinates x = ae and x =0,

a® b?
where b2 = a?(1 — ) and e < 1.

26. Find the area of the region bounded by the
parabola y? = 2x + 1 and the linex —y — 1 = 0.

27. Find the area of smaller region bounded by
x?  y? x Yy

the ellipse —+ =— =1 and the line = + = =1.

16 9 4 3

28. Find the area bounded by the curve

y = 2x — x* and the straight line y = —x.

29. AOB is a positive quadrant of the ellipse
2 2

* +2 -1, where OA = @, OB = b. Find the
a® b?

@ Long Answer Type Questions (LA)

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

37. Using integration, find the area of the

region bounded by the curves :

y=lx+1| +1,x=-3,x=3and y =0.

area between the arc AB and chord AB of the
ellipse.

30. Find the area of the triangle formed by the

tangent and normal at the point (1, \/5) on the
circle % + y? = 4 and the x-axis.

31. Draw the region bounded by y = 2x — x% and
x-axis and find its area using integration.

32. Determine the area under the curve
y=va?-x? included between the lines x = 0
and x = a.

33. Find the area of the region bounded by
y=lx—1| andy=1.

34. If the area bounded the curve y? = 16x and

. .2 .
line y = mx is 3 then find the value of m.

35. Findthe area enclosed between the parabola
4y = 3x? and the straight line 3x — 2y + 12 = 0.

38. Using integration, find the area bounded by
the curve x? = 4y and the line x = 4y — 2.

39. Find the area of the region bounded by the
parabolay =x% and y = |x]|.
40. Find the area bounded by the circle x> +y> =16

and the line \/gy =x in the first quadrant, using
integration.

OBJECTIVE TYPE QUESTIONS

1. (b): Wehave,y=x?+4x+5=(x+2)%>+1

0
Required area = J. (x% +4x +5)dx
-2

3 0
= [x +2x% + Sx]
3 2

:2+§:E:4g sq. units
3 3 3

2. (c) : Total area, A = 4 x Area in first quadrant

2 2
ENND A
2 bZ
a (0, b)
X' »
\%/(a, 0

y

a IZb
= 4><_[y dx=4'|.; a® —x%dx
0 0

2 a
02 2 2] g s
alo

al2
3. (b): We have, 2x2 + yz =2
x2 yZ

—+=—=1, which is an ellipse
1 2



Here,a=1and b= 2
Area bounded by the ellipse —- +i—2 =1 is nab
a?
Required area = Tv/2 sq. units.

4. (b): We have, 2+ y2 = a2, which is a circle with
centre (0, 0) and radius a.
Required area = 4 x Area in the first quadrant

a
=4J‘ a? —x2 dx

2 a
= 4[%\/ 2 _x2 +%sin_1 £:|

alo

2
4(“—) I sq. units
22

5. (a):Herea’>=4andb*=

2 yZ

Since, area of ellipse _2+b_2 =1 is nab sq. units.
Required area = 7 x 2 x 3 = 67 sq. units.

6. (a): Given curve is a

circle with centre (0, 0)

and radius 4. ‘&

Required area Ve .
e
0 . y

=[— 16— x2 +—sm 1£:| =4m sq. units
4

2 2
7. (b): We have ;—5 + % =1, which is an ellipse

Here,a=5and b =3

v’
Since, area of region bounded by the ellipse —2 + =1
is mab. as b

Required area = 7t (5) (3) = 157 sq. units

b
8. (c): Given, | f(x)dx=(b—1)sin(3b+4)
1

X
Area function = [ f(x)dx = (x—1)sin (3x +4)

1
On differentiating, we get
flx) = sin (Bx + 4) + 3(x - 1)- cos (3x + 4)
9. (d): Wehave, y=x2+1 ..(i)

andx+y=3 ...(ii)

Solving (i) and (ii), we get
PHx-2=0= x=-2,1
Required area

:(2—1—1)—(—4—2+§)=2 sq. units
2 3 3/ 2

10. (a) : We have, y* = 4x ()
and y = x ...(ii)
Required area
4
j(\/ﬁ x)dx = J(le/z Ydx 4 DLy =dx
0 0
4 ,
= ﬁ_ﬁ é( 3/2) & *
3/2 2], 3 2
2—8_§ sq. units
3 3
(@): Wehave,y=-x+2Vx<2 (1)
y=x-2Vx22 ...(ii)
andx=1,x=3
7\
y=2-x f=x-2
0 » X
1 2 3 "

Required area

2 3 2 2 2 3
—j(2—x)dx+j(x—2)dx :[2x_%] +[x__2x]
1

bt

=1sq. unit

N\H

(b): We have, y = x2 (1)
and y=4 ...(ii)

Required area

2 3 2
=2J.(4—x2)dx=|:2(4x—x—):| _32 sq. units
0 3/ 3

13. (d): We know that the area of region bounded by

the parabola y2 =4gxanditslatusrectumis gf sq. units.

Y
y?=4x

ON)




Here, a = 1, therefore required area :g sq. units

14. (b): We have, y2 =x,

which is a parabola with

vertex (0, 0) and line y = 4

Required area

Required area

1
J@y* -9y
0

16.

2

(a) : Required area = jy dx

=|v® -9yl = 11-9] =8 sq. units

2kx

2 2
= Ika dx=
0 klog,2 |,

22k 1

4k

- klog,2 - klog,2  klog,2

17. (b): The given line and bV y2=x
parabola meet at the points \
(1,1) and (4, -2). 0,28
Required area (2,0) X
1 2 o
= [Vxdx+[(2-x)dx
0 1 (4. -2)
2
372 1 [ xz]
= +|2x——
3/2 ]y 24
2
~2a-0+(2x2-Z ) (2-1)
3 2 2
2 3 4+12-9 7 .
=—+2-—=————"="-25(q. units
3 2 6

18. (a) : We have, 2+ yz =1, which is a circle with
centre (0, 0) and radius = 1.
Required area

1
=-[ 1-x2 dx ,
0
1
=[£\/1—x2 +%sin‘1£:|

2 1],
(1 n) T )
—X— |=-—sq. units
2 2) 4

19. (c) : We have, y = cosx, whose graph is shown

i
below, between x =0 and x="— /.
Required area

3m/2
j cosxdx
n/2

/2
= J. cosxdx +
0

3n/2|

+|[sir1x]n/2

=[sin x]g/2

=1+ |(-1-1)] =1+ 2=23sq. units
20. (b): We have, y = tanx and x:g

Required area
n/4
= J. tanxdx =[-log|cosx|]
0

n/4 1
=-log—=+log 1
o TR

= log\/_ = %logz sq. units

21. (c) : We have, y = secZx and y=0and x= g, -

wla

Required area
n/3
J. sec? x dx = [tanx]fT/[% =23 sq. units
-n/3
22. (d): We have, x> = 4y + 4
and 3x + 4y =0
Solving (i) and (ii), we get x = -4, 1

()
...(ii)



= Il
_4

= —2(1—16) ! —((1+64)+5= H_5_1» sq. units
8 12 8 12 24

b
23. (d): We have, Jf(x)dx:\/b2+1 -2
1

On differentiating w.r.t. b, we get

2b
fO)=—5—= = =1
2Vb° +1 x“+1

24. (a) : Given curve is y = x> or x = y/3

J
y=8
y=x
X 0 X

)

Required area
8 8
= [y ﬁ 3[84/3_14/3]
y
4/3 ), 4

1
_3
4

x(16-1) =—><15 :4?5 5q. units

25. (a): We have, y=\/16—x2 = > =16 - x?
= x?+y? =42 which is a circle with centre (0, 0) and
radius 4 units.

(_4a0)

Required area

4 5 4
= I 4% 2% dx =|:£\/42—x2 +4—sin_1£]
2 2 2 4

4

)— 8sin! 1= 8 + 8?75 =8 sq. units

=[8sin(1 :

26. (a): We have, y = cosx

Required area
n/2

=2 _[ cosx dx = 2[sir1x]g/2 =2 sq. units

0
27. (a) : We have 2y = x ... (i), a straight line, and
y? = x ...(ii), a parabola with vertex (0, 0).
Solving (i) and (ii), we getx =0 and x = 4

Y

Wﬁ
0 »x
2y—‘x/¥\

Required area

4 x 2 21 2 16
= J.(\/;—E)dx =[x3/2—} =—x8-——

0 3 4 N 3 4
16 12 4
— sq. units
3 3
28. (d): We have, y = sinx, 0<x Sg

Required area

/2
= I sinxdx =[-cosx],
0
29. (a) : Area of the region bounded by the ellipse

2 2
Tyt . .
—2+b—2—1 is mab sq. units

n/2

-[0-1]=1 sq. unit

Required area = n x 5 x 4 = 20w sq. units

30. (b): We have, x> + yz =1, a circle with centre
(0, 0) and radius 1.




Required area

1
= 4'f 1—x2 dx =4[g\/1—x2 +%sin_lx:|

0

1
0
:4><1><E:nsq.units

2 2

31. (a) : Here, teacher explained about cosine curve.

n/2
32. (c) : Required area = _[ cosxdx
0
= [sinx]g/2 =sint—sin0 =1-0=1 sq. unit
3n/2
33. (b): Required area = J. cosxdx =‘[sinx]i%2
/2
. . T
=lsin—-sin—| = |-1-1| = |-2]
2 2
= 2 sq. units [Since, area can’t be negative]
2n )
34. (a): Required area = J- cosxdx = [sinxhg/z
3m/2
. . 3m _ _ .
=sin 21 - sin== =0 - (-1) = 1 sq. unit

35. (d): Required area

n/2 3n/2 2n
= Jcosxdx+ _[ cosxdx|+ f cosxdx
0 n/2 3n/2

=1+2+1=4sq. units
36. (a): Equation of line AB is

3-0 3
-0= +1 =—(x+1
y-0= T2 = y= ()
37. (c) : Equation of line BC is
2-3
-3= -1
y 71D

o y=—txaliz o o7
V=737 Y=77*"3

38. (d): Area of region ABCD
= Area of AABE + Area of region BCDE

1 3
= Jg(x+1)dx+f(_—1x+z)dx
l2 2772

1 3

3|:x2 ] [—xz 7 ]
=—|—+x| +|—+=x

2L 2 1 4 2}

=§[1+1—1+1]+[_—9+§+1—7]

2127 2 42 4 2
=3+ 5 =8 sq. units
-0
39. (a) : Equation of line ACisy -0 = 3+1(x+1)

= y:l(x+1)
2 3 3
1 21
Area of AADC = J.(x+1)dx:|:+x:|
,12 4 2 14

9.3 1 1 :
=Z+=-=+=-=4sq. units
4 2 4 2

40. (b): Area of AABC = Area of region ABCD - Area
of AACD =8 - 4 = 4 sq. units
41. (b): We have, (x-1)>+y*>=1

= y=\/1—(x—1)2 (1)
Also, x2+y2=1 = y= \ll—x2 ...(ii)

From (i) and (ii), we get

Ji—x—1? =1-«

= (x-1P2=2* = 2x=1= x=

=l(l_1) 1_l+lsin—1(_l)_(_l)(0)
2\2 4 2 2 2
1

——sin"}(-1)
_[iﬁ_in . 12] 3 .
4 2 6 2 2 8 12 4

°°|w )

1 1
1, _
44. (c): J 1-x* dx=[§\/1—x2+zsin lx]

1/2 172

1. _ 11 1 1
=0+ =sin }(1)—=,[1—-= —=sin 1(—)
2 4 4 2 2

T N3 m_m_N3
12 6 8
45. (d): Required area

2[1j‘2\/1—(x—1)2 dx + Jl‘ 1-x° dxil
0

1/2



46. (b): Assertion : We have, y2 =4x and x = 3.
Required area

3 3
= 2ﬂy|dx = 2_[2\/; dx
0 0

3 %
» 32
3/2],

= 2(3\/5) =83 sq. units

Reason : We have, x2 = 4y = ys= xz

x+2
andx =4y -2 = y=T.

The point of intersection of given curves are A(2, 1)

T(x+2 %
Required area = j‘ ( )dx— I de
-1 -1

4
2 2

iz, -ils)
=—|—+2x| ——|—

4l 2 1 4L 3 14

1( 3) 1 5 3 9 .
=—|6+= |-—=x9=——-—==15q. units

4 2) 12 8§ 4 8

47. (a) : Clearly, reason is correct statement.
Now, we have, equation of ellipse
2 2

Y +¥ —1andline 2+¥Y=1
9 4 3 2
Here,a=3,b=2
Required area = %b(n -2)
3x2 3
=——(n—-2)=—(n—2) sq. units
S m-)=2(n-2)sq
48. (c) : Assertion :
y
EUNC T
yl

4a X3/2 4a
Required area = ZJ' Jaax dx =4va |:3/—2:|
a

a

2
:2\/5(8413/2 _a3/?) = 56; sq. units

Reason : The intersection points of given curves are
(0, 0) and (3, 9).

y=x? % =3

(3,9)
x S x
?

(3x—x2) dx

Required area =

O —

3% A8 ¥ 27
=|——-—| =—=4.5s5q. units
2 31 6

49. (d): Assertion : On solving y? = 4a%(x - 1) and
y =4a, we getx =5

4 y=4a
x/ © ( 1 | O)A w x
y/ x=1 x=5

Required area = j(4u —2avx—1)dx
1
(x=1)3/? ° 16a
=|4ax—2a-~——"——| =——sq. units
3/2 |, 3
Reason : Given, parabola y = x? - x + 2 and the line
y = x + 2 intersects each other at points (0, 2) and (2, 4).

y/
y=x+2
(2,4)
©2 Y=x2-x+2
X P 0 X
\

2

Required area = I[(x +2)—(x®—x+ 2)] dx
0
3

2 —x ? 8 4
= I(—xz +2x)dx = |:—+x2] =——+4=—sq. units
0 3 3 3

50. (c) : Assertion : We have, y = 2cosx
Let us draw the graph of 2cosx between 0 to 2m.




Required area

n/2 3n/2 2n

= 'f 2cosx dx + J 2cosx dx|+ f 2cosx dx
0 n/2 3m/2

= 2[sinx]g/2 +|[251nx]i% [2s1nx]3n/2

= Z[SinE—O]+ Z[Sin?)—n—sinE]
2 2 2

=2+2x2+2=2+4+2=38sq. units
Reason : We have y = sinx
Let us draw a graph of sinx.

J,
(0, 1)

L. 1
*<o “\/215
(0,-1)
y

+ Z[Sin 21 —sin 37“]

’

Required area
2n
= _[ sinx dx
T

= |[—cosx]i7t

= | -cos2m + cosm |

= |-1-1]| =2sq. units

SUBJECTIVE TYPE QUESTIONS

1. Wehave, y=4+3x - X% a parabola with vertex at

(3 25)

24 )

Putting y = 0, we get x> - 3x -4 = 0

= (x-4)x+1)=0 = x=-lor x=4

4
Required area = I (4+3x —x?)dx
-1

4
[ 3x x3:| 125
Ay +— - — sq. units
2 314 6
2. Since, area of the ellipse —2+y—2—1 is mab.
a

Required area = m x 4 x 9 = 36m sq. units.
3. Wehave, y=-xifx<0

y=x,ifx>0 A

X

Required area

2]

x2

— sg. units
5 q

2

4. We have, x% + y2 =9

VA
and x =1 2iyP=9
Required area
3 X"
= 2|:_[\]9—x2 dx:| © 3,0
1
3 =1
=2[£\/9—x2 +gsin71£] v’
2 2 34 ¥
9. 43 1 . 11]
=2|—sin f—fx/_ fsn —
[2 3

=—/8 +9(sin_11—sin_1%)

5. We have, y = x + 1, which is a straight line
y=x+1

Required area

SIRNNEN pEe

15 7
=——4=— sq. units
2 2

6. We have x = 2y + 3, a straight line

VA x=2y+3

<
<

>
>

y=1

> X

O

y=1
/

Required area

3>
>

1
1
[@y+3)dy =[y*+3y] ,
-1
(1+3)-(1-3)=4+2=6sq. units
2
Required area = J ydx
0

2
:f 4-x% dx
0
2
X 2 4 - x]
=[ZV4-2% +Zsin' T
[2 Y

=[0+2sin™ (1)] - [0 - 0]

T
=2—=T sq. unit
> sq. units
2
8. Required area = J.10g xdx =[xlogx — 12
1



=2log2-1=1log4-loge

=log (%) 5q. units

9. Y
1
, 2n
X5 n\/ >x
-1
%
Required area
2n
—J(smx)dx+| Ismx dx |=[ cosx] +[- Cosx\]

=—cos1t+c030+|—c032n+cos1t|

=1+1+|-1-1] =2+ |-2] =2+ 2=45sq. units

10. We have, y2 =9x and y A

: A

linesx=1,x=4
Required area

372 4
jafdx 32— 32,
=2(43/2—1)=
=14 sq. units
11. We have, y
(x-1), ifx>1
= n
“x-1)ifx<1
y=[-x-1] = [-(x+1)]
= |x+1]| ifx<0

_|(xe+1), ifx2-1
T (x+1),ifx <1

X

2(8-1) 4

=|x-1],ifx=0

1

Required area = 2_[ (1—-x)dx

12. Since the given parabola y* = x is symmetrical about
positive x-axis

Required area =

Vv
4
Jyax
1
4
_Ix/—dx —I 1/2dx—[3/2]1

= 2[43/2 ~1]= z[8 -1]= Esq.uni’ts.
3 3 3
13. The given parabola is y* = 9x. It is symmetrical about

positive x-axis. .

Required area = J.y dx
= j 3Vx dx

3274
=3fx1/2dx=3[" ]
) 3/2

2
=2[4%/2 _2%/2] = 28-242]=

14. We have, y =2sin x + sin 2x, 0 < x < 2m
Putting y = 0, we get 2sin x + sin 2x = 0

(16 —4+/2) sq. units.

= 2sinx +2sinxcosx =0 ¥,
= 2sinx (1 +cosx)=0 1
= sinx=0 or cosx=-1 x 377[211
= x=0,72n Ye——o = x
. Required area _ll \/

)

T
'[ 2sinx +sin2x)dx
0

_cos 2x:l
o

BT TR
A bdldaia

= 8 sq. units

15. Wehave,y=3— | x|

= y=3+xVx<0 ()

and y=3-x Vx>0 ...(if)
Required area = area of shaded region

0 >0
X
2[ (3+x) dx 2[3x+—]
3 213

= —2[—9 + 2j” X
2

=—2><_—9
2

=9sq. units

16. The equation of the curve is

xz,xZO
y:xlxl: )
—x7,x<0

x=3

AGO) "




Required area = 2(Area of region shaded in first
quadrant)

x3

3 3
=2Ix2dx=2><[ ] =2x9=18 sq. units
0 3 do

17. Since the given curve represented by the equation
y? = 4x is a parabola
Required area

4
= Jydx
2

4 41
= J'Q\/de = 2Jx2 dx
2 2

v
3 * 3 3
2 2 2

o 22| A w2 — )2 |=48-242) sq. units
3| 3 3
21

Yy
18. We have, y=\14—x2

= 22+ y2 = 4, which is
circle with centre (0, 0) and
radius 2 units

C(0,2)

’
<
X <€

B(2,0) oi Ao~
Y

Required area

2 2
= _[V4—x2 dx =[§\/4—x2 +25in_1(§):l
2 -2

= {3\/4 —4+2sin! (g )}
2 2
—{"72\/4 ~(-2)* +2sin™* (l; )H
T T .
=[1x0+2x5+1x0+2x5]=2n sq. units
19. The rough sketch of the parabola y?> = 8x and line

x = 2 is as shown in the figure.
y

2 2
The area of shaded region :ZJ ydx :ZJ' 22x dx
0 0

- 4\/5}\/§dx = 4ﬁ[§x3/z]z
0

0

=4/2% g|:23/2 - 0] = gsq.uni’cs
3 3

20. The rough sketch of the curve y = 9x% x =0,y =1
and y = 4 is as shown in the figure.

y

0,4)
0, 1)

’

Y
4

The required area of shaded region = Jx dy
4 1
g 120
=[5 =550
1 1

2 3/2 2 14 .
=24 —1|=—=(8 —1)=—sq.units
sl J=56-1="sq

21. We have, curves y= \/; and y = x.

y

o)

37

The points of intersection of y=+x and y = x are

0(0, 0) and A(1, 1). ;

The required area of shaded region = J(yz - yq)dx

0
where y2=\/; and y; = x
1
Required area = J(\/; —x)dx
0
32 2T
2x x 21 1 .
=|l— ——| =7 —7=-sq.unit
3 2 0 3 2 6

22. We have, y =[x + 1]
|-+, x<-1
Nx+1), x=2-1

The graph of the curve y = | x + 1| is shown in figure.

y

2 -1 2
o Jlxtlde = [+ Ddx+ [ (x+1)dx
-4 -4 -1



) e )

4 42
Required area = dex+ I \/32—x2dx
0 4
27 42
X x 5 32 . 4 «x ]
=|—| +|=432-x" +—sinT —=
[ ] [2 2 42

2

442 32 4 4
:8+[(0+2 sin 1“_] (51/32—16 i 14&)]

4

23. We have, curve y =41~ x? =2+ y2 =1 and line 4 41
- =8+[16sin " 1-8-16sin  —
y=x J2
The rough sketch of the curve and line y = x is shown 161
in the figure. =8+ - 8- 16( ) 4w sq.units
y
e 2 2
Y11 25. The rough sketch of ellipse = 4 Y_ _1 and theline
11 2
4 (JT 2, a
X2y2=1 x = 0and x = ae is shown in the figure.
b [®) (J%ﬂo (1,0) 4 y
(0,6)
v

The intersection points of line y = x and x> + 1> = 1 are

0(0, 0 clA(L L)
(, )an \/E,\/E .
NA 1
Required area = J xdx + I Jl—xzdx

0 1

2

NH

1 |1 . m 1 1 =
=—+| X ———= —
4 12 2 4 2 4
1 n 1
=—4+—-—-——— =—sq.unit
4 4 4 8

24. We have, x2 + y2 =32

andy =x

Solving (i) and (ii), the intersection points are
O(0, 0) and A(4, 4) in first quadrant.

The rough sketch of the circle x> + y? = 32 and line

y = x is shown in the figure.

(o “J( )
|

%x =ae

3
ae
The required area of shaded region = 2_[ ydx,

b ae
where y:E\/az—xz Area:%fj«/uz—xzdx
) ae 0
a

0

2b . _1ae
=" aea®—a?e* +a’sin 1 —|-0
2a a

= é[ue\/uz 1- 62)+ a*sin! e]
a
= ab[esll —e? +sint e]sq.units

3
() 26. The rough sketch of the parabola y2 = 2x + 1 and line
(ii) 8 p y

x -y -1=01is as shown in the figure.

y

4,3)

The intersection points of y> = 2x + 1 and x - y = 1 are
(0, -1) and (4, 3).



The required area of shaded region
3

= [ (r1 = x2)dy
-1

where x; =y +1 and x, =

(9 27 9) (1 1 3) 16
———+ +——— |=—5sq.units
2 6 2 2 6 2 3

2 2
27. The rough sketch of ellipse Jl% + % =1 and the line
X Y

1 + 3 1 is shown in the figure.
Y
;i>>&$
(4.0

Y

4

Required area = j[%/lG -x- 2(4 - x)}dx
0

4

= E_[(\/16 —x?—4+ x)dx
0
)74
%\116 . % sin_li —4x + x2:|

0

>

B W W
r 1

[0+8mn41—16+8—q

%[4n — 8] =3(n-2) sq.units

SXE—ﬂ:
"7 2

28. The curve y = 2x - x> represents a parabola

opening downwards and cutting x-axis at (0, 0) and
(2, 0). Clearly, y = -x represents a line passing through
the origin and making 135° with x-axis. A rough sketch
of the two curves is shown in the figure. The region
whose area is to be found is shaded in figure. The two
curves intersect each other at (0, 0) and (3, -3).

Required area

{2x—x - —x)}dx

3
3
b
0
27 27 9

=575 Esq .units

29. Required area

J.
I( a*—x —k(u x))dx v % .

a
=BjVa2—x2 dx—g_[(a—x)dx
7o 7o

2=
(Bx— x2)dx

|
y

(==}

2 2
:b[asin_1 1}— b[az _a]
al 2 a 2

a—;g—ba(%)=%b(ﬂ—2) sq.units

30. The tangent on x2 + y? =4 at (1, \/5) isx + \/gy =4

and equation of normal at (1, v/3) is i = xv/3.
Required area

y

0
X
xz]l 1 [ xz}4 (4,0)
= 3x%+3§Pm—n 2ﬂ6]ﬂ 1:+§£;QJ§squmw

31. We have, y =2x - x* = -y =% - 2x

= —y+1=x2—2x+1:>—(y—1)—(x—l)2

Clearly it represents a parabola opening downwards
whose vertex is (1, 1) and cuts x-axis at (0, 0) and (2, 0).
The rough sketch of the curve is given below :

y

1,1

Required area = J'ydx
0

2
= '[(Zx —xz)dx



3
|22 | 24 —§:ésq.units
3 N 3 3

32. We have given the equation of curve

y=\/a2—x2 =y =a> -2

2

= y2 + x2 = 4%, a circle with centre (0, 0) and radius a

Thus the required area = area of the shaded region

a
y
=_[ a? —x%dx

2 P2 x
X a- . 11X , 0 , 0
=|=Va? - 2% +—sin' = 0 -0 (::3’
2 2 alo =

2 2 2 Y
[o + L sin71(1)-0 —a—sin’l(O):l S
2 2 4

33. Wehave,y=x-1,ifx-12>0
y=-x+1,ifx-1<0

VA

y=1-x y=x-1

~J(0,1 _
*(2,1) y=1
» X

O (1,0)

Required area

2 1 2
= J.ldx—['[(l—x)dxﬂ[(x—l)dx}
0

0 1

2 r2 P
2 X X 11 .
=[x]; —[x——:l —[——x] =2-———=1sq. unit
24 L2 1 2 2

34. We have, y*> = 16x, a
parabola with vertex (0, 0) and
line y = mx.

Required area

16/m> 5
= J (V16x —mx)dx = 3

0

16/m>

2

= 4><Ex3/2—mx— =g
3 2 b 3

8 64 m256 2 %[g_m]:g
m 3

—_ X ——— = =

3 m® 2m* 3 3
= m=4
x?.
35. Given equations are y = e ..(3)
and3x-2y+12=0 = y=3x;’12 )

Solving (i) and (ii), we get

2 (4,12)

3x-2y+12=0

v
X*-2x-8=0=(x+2)(x-4)=0
x=-2,4

(I

3x+12_§x2)dx

4
Required area = I (
5 2 4

= 27 sq. units.
36. Wehave,y=4x+5,y=5-xand4y=x+5
The rough sketch of the lines is shown in the figure.

y

1)
B

r e /(71, 0)

’

y\

Here, equation of line ABis y = 4x + 5,

equation of line ACis y =5 - x and

equation of line BCis y = %5

The intersection point of line AB and AC is at A(0, 5).
Similarly, the intersection point of line AB and line BCis at
B(-1, 1) and the intersection point of line AC and BC is
at C(3, 2).

}x+5

0 3
Required area = J (4x + 5)dx + J(5 — x)dx — dx
-1 0

0 x? ° 1| x? °
=[2x2+5x] +[5x ——| —=|—=—+5x
-1 2 0 4 2 .

(-3 -2

-1



21 39 9 1
-3+2 4[7+5] -S4 [2+1J——[8+1]
3

21 21 15
=3+ -6=—-3=— sq.units 3.3, 3[1+1—1] =§[§]=25q. units
8 2 4 2|4 2] 214] 8
37. Given,y = |x+1] +1 39. The given curves are y = x° (1)
x+2 if x2-1 .
= x, ifx 20 ..
- if x<-1 =xl = . ...(if)
-x, if x<0
We now draw the lines: y=0,x =3, x =-3 and
y=x+2ifx>-1 ..(1)
y=—xifx<-1 ..(ii)
Lines (i) and (ii) intersect each other at (- 1, 1)
y
x=-3 x=3
N

Y
Their points of intersection are A(1, 1), O(0, 0) and

M
5 B(-1, 1).
Required area = _[ (—x)dx +I (x+2)dx - Required area
= - ! 2 B0 11
-1 3 =2J.(x—x2)dx:2 xr_x 2[7—7] —sq.unit
[xz] |:x2 ] 2 3 2 3
== *|—=—+2x 0 0
215 L2 » |
40. We have curves, y=—x (1)
— L9y ilo-1+26+1) ., N }
2 2 and x“ + y“ =16 ..(ii)
=4+ 4+8=165q. units. Curves (i) and (ii) intersect each other at (2\/5, 2)and
38. The given curve is x> = 4y (1) 23 —2
and line is x =4y - 2 ...(ii) (=2v3,-2).
y Required area = Area of region OBAO

= area AOBC + area of region BCAB

23 4
= J %dx+ J V16— x%dx
3 NE)

0

&~ 16 !
1 l :| 16 x? +—sin 1( ):|

v 2 23
Y )

Solving (i) and (i), we get (x + 2) = x°

= ¥-x-2=0= (x-2)(x+1)=0= x=2,-1 / 0e32)

Thus the points of intersection of the given curve and ¥ 5 c:( %(‘;’)O)

line are A(—l,%) and B (2, 1) /)

Required area Y
2 2 2

x+2 x 1 x
:Il( 4 )dx_ dx—jl[4 2" 4) —2\/5+8( ) 25-2

512 2
:1[x] *[ | 1_[x] _lan-8n 4—ns units
2], 3, R




