Applications of the Integrals

Case Study Based Questions
Case Study 1

A bridge connects two districts 50 feet apart. The arch on the bridge is in parabolic
form. The highest point on the bridge is 5 feet above the road at the middle of the
bridge as shown in the figure.

Based on the above information, solve the following questions:
Q1. The equation of the parabola designed on the bridge is:
a.y* = 125x b. y? =-125x

C. x> =125y d. x*=-125y

2
Q 2. The value of the integral j_zzssfzsdx is:

a. 1000 5Q. units b. % 5@. units
c. 1200 sqg. units d. O sq. units

Q 3. The integrand of the integral J‘_2255X2 sinx dx is
.................... function.

a. an even b. an odd
c. Neither odd nor even d. None of these

Q4. The area formed by the curve y? = 25x, X-axis, x=4 and x =9 is:

a. 100 s@. units b. 1o 5Qg. units
3 3
190 200

C. —— s@. units d. =—— sq. units
3 k 3 d



Q5. The area formed by the curve x? = 125y, Y-axis,y =16 andy = 25 is:

a. 6105 5Q. units b. 1000 5Q. units
C. % s@. units d. None of these
Solutions

1. Since, the bridge is open downwards.

Therefore, the equation of the parabola on the bridge
is x? = -4ay.

From the given options, the equation is of the form

x* = -125y.

So, option (d) is correct.

2

. X
2. Here integrand f(x) = >—
ere integrand f(x) 58
2 2
Now, f(—x):(_x =X —f(x)
125 125

. f(x)is an even function.

5 x2 25 x2 > [ 3 25
Now, [%2 X g o 2 g 2 [
25125 0 1257 15| 3 |,
2 1.,
_ < (257 -0
125 *3(25)°-0)

_ 2x25x25x25 2560
~ 125x3 3
So, option (b) is correct.

5Q. units

3. Here, integrand f(x) = x*sin x
Now, f(—x) = (- x)?sin (- x)
= x? (=sinx)=- x?sinx = — f(x)
. f(x)is an odd function.
So, option (b) is correct.

4. Equation of curve, y? =25x
. Required area = I:z y dx = J'j«/25x dx



3/27°
_SJ xV2 dx =5| X
3/2

=5xZ (9P~ (4)2)

10 190
=—(27-8)=—5q. units
3 ( )= 3 5%
So, option (c) is correct.

5. Equation of curve, x? =125y
. . _ y=25
. Required area = jy:16 x dy

3/272°
_j > 125y dy = 5\/_{3/2:|
=55 %3 2 ((25)%2-(16)/2)

mf 1095 (125 _64) 6103@

sg. units
So, option (a) is correct.

Case Study 2

A man cut a pizza with a knife, pizza is circular in shape which is represented by x* + y?

=4 and sharp edge of knife represents a straight line given by x = \/B—y

Based on the given information, solve the following questions:

Q1. The point(s) of intersection of the edge of knife (line) and pizza shown in the
figure is (are):

a. (14/3). (-1 -43) b. (+/3.1), (-3, -1)
c. (v2.,0),(0,+3) d. (=3,1), (1 =/3)

Q2. Which of the following shaded portion represent the smaller area bounded by
pizza and edge of knife in first quadrant?



Yy X X =13y Y X x= 1,."§y
A * *
A N\ ¥ N\
N N
f @é‘rb‘ %é"b
a . = b L =
X 9 A(2,0) X X 9 A(2,0)

5 »X dX

Q3. Value of area of the region bounded by circular pizza and edge of knife in first

quadrant is:
T U

a. — sg. units b. = sg. units
2~ 3~

C. gsq. units d. = sq. units

Q4. Area of each slice of pizza when a man cut the pizza into 4 equal pieces, is:

a. msq. units b. ggq. units
C. 3w s@. units d. 2n sq. units
Q5. Area of whole pizza is:

a. 3 5g. units b. 27 5. units
C. b sg. units d. 4m sq. units

Solutions

1. Wehave, x?+y?=4
X =3y

and

From egs. (1) and (2), we get

3y2+y2 =4
= yZ=1
From eq. (2). x =+/3. -3

4y? =4
y =1



.. Points of intersection of pizza and edge of knife are
(+v3.1). (—/3. =)

So, option (b) is correct.

So, option (a) is correct.

3. Required area :J.U\/§ de+_[2 Va4 —x? dx

1x2ﬁ X s 4 . (x\°
=—|—| +|=V4—-X"+=sin""|=
B2, L2 2 2)] 5

- %{;—O} + {2 sin™' (1) —(? +2sin” ?H
V3 2n V3 27 «n :
=t ————— = —5Q. units
2 2 2 3 3
So, option (b) is correct.
4. We have, x2+y?=4
= (x-0)*+(y-0)*=(2)*
: Radius =2

Area of lth slice of pizza = l n (2)% = 7 5q. units

So, option (a) is correct.
5. Area of whole pizza = (2)? = 4r 5q. units
So, option (d) is correct.

Case Study 3

In a classroom, teacher explains the properties of a particular curve by saying that
this particular curve has beautiful ups and downs. It starts at 1 and heads down until
mt radian and then heads up again and closely related to sine function and both follow
each other, exactlyg radians apart as shown in figure.



Based on the above information, solve the following questions:
Q1. Write the name of curve, about which teacher explained in the classroom.

Q2. Find the area of curve explained in the above passage from 0 to g

3n

Q3. Find the area of curve discussed in the above passage from gto >

OR

Find the area of curve discussed in the above passage from 37" to 2.
Solutions

1. Here, teacher explained about cosine curve.

2. Required area = Ion/zcosx dx
= (sin x)%¥?% = Sing—SinO =1-0=1 sq. unit

3. Required area =

3n/2
j COoS X dx
/2

= |(sin x)3%2|

. 31 . n‘
sin— —sin—
2 2

=|-1-11=]-21=2 sq. units
(Since, area can’t be negative]
Or

_ 2 :
Required area :I " cosx dx =(sinx)3y,
3n/2

:Sin2n—5in32—n:0— (<1)=1sq. unit



Case Study 4

Graphs of two functions f(x)=sinx and g(x) =cosx
1s given below:

' g(x) = cos x AF00)=sinx

Y
Y
NI
! a 2 2 \\ =
N / \XUS‘\S h
2

Based on the above information, solve the following questions:

A\

Y

Q1. In [0, 7], the curves f(x)=sinx and g(x)=cos x
intersect at x =

a =~ b, X c X d =
2 3 4
/4 .
Q 2. The value of jo sin x dx is:
1 1 1 1
a. l-— b. 1+ — C2——— d 2+ ——
V2 V2 V2 V2

Q 3. The value of jn//: cos x dx is:

1 1
a1+ — b.l-— . 2-+2 d2+2
V2 N3

Q 4. The value of I; sin x dx is:

a. 0 b. 1
c. 2 d -2

Q0 5. The value of I;/Z sin x dx is:

a. 0 b. 1
c. 2 d -2
Solutions

1. For point of intersection, we have sin x = cos x
sinx
Cos X

1

=

= tan><:1:>x:E
4



So, option (c) is correct.

2. IUH sin x dx = (- cos x)¥/*

:—COSEJFCOSC]:Fi
4

2

So option (a) is correct.

3[ cos x dx = [sin x)%2

T 1
=sin--sin—=1-—
2 4

V2
So, option (b) is correct.

4, _[g sin x dx = (- cos x]§

=[-cosn+cos0)=(1+1)=2
So, option (c) is correct.
5. E/Z sin x dx = (- cos x) &/?

zr—COSE+COSD—|:U+1=1
|72 ]

So, option (b) is correct.

Case Study 5

Consider the following equations of curves x?=y and y = x.
Based on the above information, solve the following questions:
Q1. Find the point(s) of intersection of both the curves.

Q2. Draw the graph of area bounded by the curves.
1
Q 3. Find the value of the integral Jo xdx.

Or
Find the value of the integral _[01 x? dx.

Solutions
1. We have, x%=y (1)
and ..(2)

=Y
From egs. (1) and (2),



x%=x

= x?-x=0
= x(x-1)=0
= x=0,1

Fromeq. (2),y=0,1
Thus, required points of intersection are (0, 0), (1, 1).

2.

Case Study 6

Consider the following equation of curve y? = 4x and straight line x +y = 3.
Based on the above information, solve the following questions:

Q1. Write the points where the line x +y = 3 cuts the X and Y-axes.

Q2. Find the point(s) of intersection of two given curves.

Q3. Draw the graph and represent the shaded portion of area bounded by the given
curves.

Or

Find the value of integral J‘_ZG (3-y)ady.

Solutions

1. Line x + v =3 cuts the X-axis and Y-axis at (3, 0) and
(0, 3) respectively.

(Since, at X-axis, y =0 and at Y-axis, x =0)



2. Wehave, y2=4x (1)

and X+y=3 ..(2)
From egs. (1) and (2), we have
y2=4(3-y)
= y2+4y-12=0
= y2+(6-2)y-12=0
= y2+6y—2y-12 =0
= y(y+6)-2(y+6)=0
= (y+6)(y-2)=0
= V=2, y=-6
Fromeq.(2), x=3-2=1
or Xx=3+6=9

-. Required points of intersection are (1, 2), (9, -6).

3.
X' =
Or
2 i Y2 ’
| B-y)dy= 3V—7}
L -6
r 2
— 6_£j|_|:3(_6)_(_6) :|
2 2
=4+36=40
Case Study 7

A mirror in the shape of an ellipse is

2
represented by %+y7=1 was



hanging on the wall. Sanjeev and his
daughter were playing with football
inside the house, even his wife
refused to do so. All of a sudden,

football hit the mirror and got a scratch in the shape of

line represented by % + % =1

Based on the above information, solve the following questions:
Q1. Find the point(s) of intersection of ellipse and scratch (straight line).

Q2. Draw the graph and show the area of smaller region bounded by the ellipse and
line.

0 3. Find the value of%jsxm—xz dx.

Or
Find the value of 2 | ;[1-%)::!)(.

Solutions

1. We have,

and

X X< 2x
= —+1+—-—==1
9 9 3
2
- 2X° _2X _g4
9 3
= 2’(["—0:0
3 \3
= x=0,3
From eq. (2); y=20

. Required points of intersection are (0, 2) and (3, 0).






Solutions for Questions 8 to 17 are Given Below

Case Study 8

Consider the following equations of curves x> = yand y = x.
On the basis of above information, answer the following questions.

(i) The point(s) of intersection of both the curves is (are)
(a] “}: D]! {21 2} (b} {U: ﬂ}: (1! ]] {l:] [D:r ﬂ}: (_1:- _1] {d} {ﬂ! U}:- {_2’1 _2}

(ii) Area bounded by the curves is represented by which of the following graph?

.}' y:x
¥
VW
(b) x'- ’/GNH
yr

y

-4

¥ x =y

(a) »

¥
A o F
3
[ 3 G
(©) o . (d) x-= > x
‘_‘:;f , %\me
.1."=_]r' ¥
x=y
¥

1
(iii) The value of the integral dex is
0

(a) 1/4 (b) 1/3 (c) 172 (d) 1

1
(iv) The value of the integral Irzdx is

0
(a) 1/4 (b) 1/3 (c) 172 (d) 1
(v) The value of area bounded by the curves x* = yand x = y is

(a) é sg. unit (b) %sq. unit (c) %sq. unit (d) 1 sq.unit


user
Typewritten text
Solutions for Questions 8 to 17 are Given Below


Case Study 9

Consider the curve x* + y* = 16 and line y = x in the first quadrant.
Based on the above information, answer the following questions.

(i) Point of intersection of both the given curves is
(a) (0,4) (®) (0,2V2) (© (242,242) d V2,9
(ii) Which of the following shaded portion represent the area bounded by given two curves?

¥ ¥
x (b) x x (¢) ¥ x (d) None of these
¥ ¥
02
(iii) The value of the integral j xdx is
0
(a) 0 (b) 1 (c) 2 (d) 4

4
(iv) The value of the integral j 16 — x* dx is
22
(a) 2(rn-2) (b) 2(m-8) (c) 4m-2) (d) 4(m+2)

(v) Area bounded by the two given curves is

L&)

(a) 37 sq. units (b) %sq. units (c) msq.units (d) 2n sq. units

Case Study 10

A child cut a pizza with a knife. Pizza is circular in shape which is represented by x* + y* = 4 and sharp edge of
knife represents a straight line given by x = \Ey .

Based on the above information, answer the following questions.

(i) The point(s) of intersection of the edge of knife (line) and pizza shown in the figure is (are)

(a) (1,+/3),(-1,-+3) b) 3,1,(=/3,-1)
(@ (2,0),(0,43) (d) (—3,1,0,-+3)



(ii) Which of the following shaded portion represent the smaller area bounded by pizza and edge of knife in first
quadrant?

(d) ¥

(iii) Value of area of the region bounded by circular pizza and edge of knife in first quadrant is

(a) E sg. units (b) g sq. units (c) E s@. units (d) = sq. units
(iv) Area of each slice of pizza when child cut the pizza into 4 equal pieces is

(a) m sqg. units (b) gsq. units (c) 3m sq. units (d) 2= sq. units

(v) Area of whole pizza is

(a) 3m sq. units (b) 2n sq. units (c) 5m sq. units (d) 4m sq. units

Case Study 11

Consider the following equation of curve y* = 4x and straight line x + y = 3.

Based on the above information, answer the following questions.

(i) The line x + y = 3 cuts the x-axis and y-axis respectively at

(a) (0,2),(2,0) (b) (3,3),(0,0) (c) (0,3).(3,0) (d) (3,0),(0,3)
(ii) Point(s) of intersection of two given curves is (are)
(a) (1,-2),(-9,6) (b) (2,1),(-6,9) (c) (1,2),(9,-6) (d) None of these

(iii) Which of the following shaded portion represent the area bounded by given curves?




(c) x

Y

2
(iv) Value of the integral I (3—y)dy is

(a) 10 b 20 (© 30

(v) Value of area bounded by given curves is

(a) 56 sq. units (b) % $q. units (c) % $q. units

Case Study 12

(d) None of these

(d) 40

(d) 31 sq. units

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 n radian, and then heads up again and closely related

to sine function and both follow each other, exactly % radians apart as shown in figure.

AY
x’"l\ . /
EIRER
2\ Y2 /
L

Based on the above information, answer the following questions.

(i) Name the curve, about which teacher explained in the classroom.
(a) cosine (b) sine (c) tangent

n
(ii) Area of curve explained in the passage from 0 to 3 is

1 1
(a) 5 s$q. unit (b) 5 $q. unit (c) 1 sq. unit

(iii) Area of curve discussed in classroom from % to 3?! is

(a) -2 sq. units (b) 2 sq. units (c) 3 sq. units
(iv) Area of curve discussed in classroom from j?l to 2w is

(a) 1 sq.unit (b) 2 sq. units (c) 3 sq. units

(v) Area of explained curve from 0 to 2 is
(a) 1 sq.unit (b) 2 sq. units (c) 3 sq. units

(d) cotangent

(d) 2 sq. units

(d) -3 sq. units

(d) 4 sq. units

(d) 4 sq. units



Case Study 13

Graphs of two function f{x) = sin x and g(x) = cos x is given below :

N

Y

glx)= cosm{_ﬂx} = sinx

Based on the above information, answer the following questions.

(i) In [0, m], the curves f{x) = sin x and g(x) = cos x intersect at x =

m

(a) E

/4
(ii) Value of j sinxdx is
0

(a) I—L

2

w2
(iii) Value of j cosxdx is

4

(a) 1+

V2
K
(iv) Value of jsin xdx is

0

(a) 0
/2

(v) Value of I sinxdx is
0

(a) O

Case Study 14

T
(b) 3

1_
(b) +\E

1

1——

(b) N
(b) 1
(b) 1

© 7
© z-%
© 2-v2
(c) 2
(c) 3

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.

Based on the above information, answer the following questions.

(i) Equation of line AB is

(a) y=§u+n

(c) }'Z%[x+l)

®) y=>G-1

MJyzéu—D

(d) =

d 2+—
H+J§

d) 242

(d) -2




(ii) Equation of line BC'is

1 7
a =—x—-
(a) y 5¥ 73
(iii) Area of region ABCD is
(a) 2 sq. units
(iv) Area of AADC is
(a) 4 sq. units
(v) Areaof AABCis
(a) 3 sqg. units

Case Study 15

Ajay cut two circular pieces of cardboard and placed one upon other as shown in figure. One of the circle

3 7
b ==x—=
(b) ¥ 21 >
(b) 4 sq. units
(b) 8 sq.units

(b) 4 sq. units

-1 7
) y=—x+—
© ¥ 2 2

(c) 6sq.units
(c) 16 sq. units

(c) 5 sq. units

(d) y:%x+§

(d) 8sq.units
(d) 32 sqg. units

(d) 6 sq. units

represents the equation (x — 1)* + y* = 1, while other circle represents the equation x* + y* = 1.

Based on the above information, answer the following questions.

(i) Both the circular pieces of cardboard meet each other at

(a) x=1

1
(b) I_i

(ii) Graph of given two curves can be drawn as

1
(c) x—g

1
(d) x—E

(d) None of these



s
(iii) Value of _[ 1—(x—1)* dx is

T J_ r 3 x 3 n 3
(a) P (b) E+_ (c) 2+4 (d) 37
1
(iv) Value of J V1—-x*dx is
12
x 3 x x x V3
(a) 54’— (b) E+? (c) E—? (d) 3 1
(v) Area of hidden portion of lower circle is
a) (E +£)sq. units (b) { 3]sq units
3 2 3 B8
(c) (E...E] §q. units (d) [2_:'t ﬁ] sq. units
3 8 3 2

Case Study 16

2 2

A mirror in the shape of an ellipse represented by % - yT =1 was hanging on the wall. Arun and his sister

were playing with ball inside the house, even their mother refused to do so. All of sudden, ball hit the mirror and

got a scratch in the shape of line represented by % +2-1

2

Based on the above information, answer the following questions.

(i) Point(s) of intersection of ellipse and scratch (straight line) is (are)

(a) (0,2),(3,0) (b) (2,0),(0,3)
(c) (2,3),(0,0) (d) (0,3),(3,0)
(ii) Area of smaller region bounded by the ellipse and line is represented by
y
(0,2) §+ yT“ .
() ¥ (b) x= (3.0)




Vz%ﬁiﬂ
9 4
(c) x= 2 I—,/ = (d) »

E>
=]

[

3
(iii) The value of%jdg —xldx is
]

i 3 .
@ (b) = © 5 @ 7
3
. X .
(iv) The value of Ej(l - 3]dx is
0
(a) 0 (b) 1 (c) 2 (d) 3
(v) Area of the smaller region bounded by the mirror and scratch is
(a) 3[g+1] sq. units (b) (%+1) sq. units
(c) (g - 1) sq. units (d) 3{% —1) sq. units
Case Study 17
Consider the following equations of curves y=cosx, y=x+ 1 and y=0.
On the basis of above information, answer the following questions.
(i) Thecurves y=cosxand y=x+ 1 meetat
(a) (1,0) (b) (0,1) (0 (1L 1) (d) (0,0
(ii) y = cos x meet the x-axis at
(a) (__;:_ {]] (b) [g, u] (c) both (a) and (b) (d) None of these

1]
(iii) Value of the integral j (x+1)dx is

-1
1 2
(a) — (b)

3
5 3 (c) P (d)
w2
(iv) Value of the integral j cosxdx is
0
(a) 0 (b) -1 (c) 2 (d) 1

(v) Area bounded by the given curves is

1 3 3 1
— 5. it — 5q. units — 5. it d) - sa. it
(a) 2sn:l uni (b) 3 sq. uni (c) p sq. uni (d) p $q. uni



L HINTS & EXPLANATIONS j

8. (i) (b):Wehave,x*=y..(i) and x=y
From (i) and (ii), ¥ =x = ¥ —x=0

= x(x-1)=0 = x=0,1

From (ii), y=0,1

Required points of intersection are (0, 0), (1, 1).

(ii) (a):

(i)

2]

(iii) (c): J.xdx l L

(iv) (b): J'xzdx [ 3]‘]_1_0_1
3L, 3 3

1 1
(v) (a): Required area = dex - ‘[xzdx
0 ]

l l = l 5. units.
2 3 6
9. (i) (c):We have, x* + y* = 16 (i)
andy = x ..(ii)
From (i) and (i), 2% = 16 = ¥ =8 = x=2\/2
(.~ x lies in first quadrant)
Point of intersection of (i) and (ii) in first quadrant

(ii) (b): The shaded region which represent the area
bounded by two given curves in first quadrant is
shown below.

 y
A(242.247)
: B(4,0)
Iy
2 2 Y2 2
(i) (d): jxdx=[x—] _e? s,
! 2 1o 2 2
E 2 xv{_ 16 1 x !
(iv) (a): I 16—x dx:[; lﬁ—x2+3-sin [:]Lﬁ

22
=8sin (1) - 4-8sin

e

:S[E]—4—s(’—‘] A 4_2m=2n-4=2(1-2)
2 4

(v) (d): Required area = Area (OLA) + Area (BAL)

22 4
= j xdx+ J V16— xdx
0 22

=4 + 2(m - 2) = 21 sq. units.
10. (i) (b):We have, x* + y* = 4 ()
and x =3y ...(ii)

From (i) and (ii), we get
WHy=4=47=4= y'=1= y=+I
From (ii), x = V3, =3

Points of intersection of pizza and edge of knife

are (3,1), (—/3,-1).
(ii) (a):

3 2
Xdx+ [ Ja-x?dx
REaeh

3
2

Sl e

- L[2-o]s [zm 10-(L2n 5|
3 L2

2 Z 2 3
(iv) (a): We have, x* + y* = 4
= (x-01+(y-07*=(2)?*
Radius =2

(iii) (b): Required area

Tk

1
Area of Z th slice of pizza = in{z)"‘ = 7T $q. units

(v) (d): Area of whole pizza = n(2)? = 4n $q. units

11. (i) (d):Line x + y = 3 cuts the x-axis and y-axis at
(3,0) and (0, 3) respectively.
[Since, at x-axis, ¥y = 0 and at y-axis, x=0]



(ii) (c):We have, y’= 4x (i)
and x+y=3 -.(ii)
From (i) and (ii), we have y* = 4(3 - y)
= P+4y-12=0 = y*+6y-2y-12=0
= yly+6)-2(y+6)=0
= (y+6)(y-2)=0= y=2,y=-6
From (ii),x=3-2=1o0or x=3+6=9
Required points of intersection are (1, 2), (9, - 6)

(iii) (b):

2 7
(iv) (d): J{3—}'}d}':|:3y__
2 1
_6
2
=[6—§—[3(—6)—{f) ]]=4+36=41}

2 2 2
(v) (c):Required area = j (G- y)dy - j' ¥y dy
—6 -5 4

iy F 1|8 (-6
SRIES g
4] 3 1, 413 3

—40_2_216_480-8-216 _ 236 _ 64 ;o ynits

- 3 12 12 12 3

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

/2
(i) (c):Required area = I cos xdx
0

= [sin;uclg:'}2 :sin]—;—sinﬂ =1-0=1 sq. unit

3N/2
(iii) (b): Required area = I cos xdx| = |[sinx]iﬂ2|
X2

I T -
sm——sm—‘ =|-1-1|=]-2|
2 2

= 2 sq. units [Since, area can't be negative]
2
(iv) (a) : Required area = I cosxdx = [sinxﬁ:,rz
3 3In/2
=sin 2m - sin?n =0-(-1)=1 sq. unit

(v) (d): Required area
IRS2 In
j cos xdx|+ I cosxdx
x/2

2
= J cosxdx +
0 3n/2

=1+2+1=4sq. units

13. (i) (c) : For point of intersection, we have
sinx =cosx

sinx

o
tanx=1 = x=—
COSX 4

4
(i) @: [ sinxdr=]-cosx[} = ~cos +cos0
0

_- L
J2
2 w T |
(iii) (b): j cusxdx:[sinx]”i = sin — —sin—
o 2 4
_1- L
J2

j
(iv) (c): Jsinde:[—cost =[-cosm+cos0]=2
0
n/2 r
(v) (b): j shxd.x:[—cosx](fzz[—msg+msﬂ]
0
=0+1=1

14. (i) (a): Equation of line AB is

_0=
¥ 1+

(l]{x+l} = y:%{x+l]
(ii) (c): Equation of line BCisy -3 = %(x -1)

= = 1:c+1+3=:- —_1;7c+jr
Y==3*73 =3 2

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

1 3
:JE[x+1}d.x+J(;lx+E]dx
12 2772

3|1 1 -9 21 1 7
:—{—+1——+1]+[—+—+———]

2 2 4 2 4 2
=3 + 5 =28 sq. units

(iv) (a): Equation of line ACisy -0 = i_:}
+

(x+1)

= y:%{x+1)

3 2 ?
Area of AADC = J' l[x+1]dx :lx_+lx]
) 1 271,

9 3 1 1 .
=—+———+—=4 5. units

4 2 4 2

(v) (b): Area of AABC = Area of region ABCD - Area

of AACD = 8 — 4 =4 sq. units



15. (i) (b):We have, (x— 1) +y" =1 (ii) (b): Ay

0.2 =
= y:«Jl—{x—lF (i) } ;+§=‘

Also,x* +y2=1 = y=+1-x7 ...(ii) X .0,

o
From (i) and (ii), we get

\,ll—{:x:—l]z=\l'r1—:1c2 \id
2 2 1 P2 2 2
= (x-1)=x = 2x=1 = x= 3 (i) (,:]:%J‘ g_xzdngj (3)* —x%dx

(i) (c): . .
:E —xv‘B x + sm (—)L
:% Ev’ﬁ+—sin—l{l}—E{U]—gsin_'{(}]]
_2[9 E] 3
“3l2 2] 2
12 . . 2T
(iii) (a): j 1—(x—1) dx (iv) (d): 2{(1—5]&;:2 x——
0

1

1/2 9 3
_[x21m+;m _,(x—l)]“ _Z(S—E—G—U)_in—.’}
(v) (d): Area of smaller region bounded by the mirror

:l(l_l] ,1_14.15“1—' (_l]_(_l]{u) and scratch
212 4 2 2 2 3

3
_%_ﬂn—li_n -2 ~_[«f9—x2dx—2j[1 —%]dx

:[__I,E_E,E_H}_,_l,f]:ﬁ_i_'_f =3 ;- 3(——1)5{] units
4 2 26 2 2 8 12 4 2 2

- J:,-: 17. (i) (b):Curves y = cos x and y = x + 1 meet at
:E_? point C(0, 1).

1 1
(iv) (c): J 1-x° d.r:{iu‘l—xz +lsin_lx]
2 2 12
12
:u::qulsin“u)—l,h—l Lo (1) )
2 4 4 2 2
T 3 m_m 3 _
_I_?_E 6 8 (i) (-:]:Curvey:cusxmeetthex—axisatﬂ’(T,[]]
(v) {d] Required area and A(E,{]]_
1}2 j ] 2
=2 1-(x—1)  dx+ 1—x” dx X 1 1
=2 E—£ E_£] IJ"Z , -
6 8 6 8 (iv) (d): j cosxdx = [sinx[§” =sin_—sin0 = |

N 3 m 3 . 0 w2
o ER Y L Y (v) (b): Required area = J[x+]]dx+ j cos x dx
16. (i) (a):Points (0, 2) and (3, 0) pass through both 1 3 =

= —+1=—sq. units
line and ellipse. 2 2 &



	8. Applications of the Integrals.pdf (p.1-12)
	8. Application of Integrals - 2.pdf (p.13-23)

