CHAPTER

Level - 1

1. Option (B) is correct.
Explanation: The required region
is symmetric about the y-axis.
So, required area (in sq units) is

5374
bt | R
_|2j02\/§dy|_4 3| =3 X
2D
2. Option (B) is correct.
Explanation: ~ The  given

curve is a rightward-opening
parabola y* = 4x. The area
between the curve and the X'
X-axis from x = 0 tox = 1is
given by:

1
A=2jz\/§dx
0

32
=2X A =2><é=§ sq. units
3 3

3

3. Option (C) is correct.

1. Option (A) is correct.
Explanation:

4
Required area, A = 4.[0 VA2 —x% dx

4[0+8-5]
2

= 167 sq. units

ASSERTION-REASON QUESTIONS

4[2\/16—x2 L16

At
sin! f:|
2 4 |y

Application of The
Integrals

CORE SUBJECTIVE QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQ)

(1 Marks)

Explanation: y = Jx asx = 12, the area is:

Y 3
A =[ydy
0
4
0 X 3 0
—3—3—0—3— 27 =9 sq. units
Y 3 3 3 1
Y . .
4. Option (A) is correct.
Explanation: The required area is:
3
: X A= { log(x + 1)dx
Using integration by parts:
N Jlog(x+1)dx = (x + 1)log(x+1) - x

Evaluating from x = 1 tox = 3:
A= [(x + Dlog(x + 1)l
= (4log4-3)-(2log2-1)
= 6log 2 -2 sq. units

(1 Marks)

2. Option (C) is correct.
Explanation: From figure, Area of shaded region,

A= ffy dx = J:(x+5)dx

) 4
= [x—+5x]
2 1



(E+ zo)— G+ 5) Area = jf%(x +5)dx — j12(4 —2x)dx — J;%(3x —6)dx

2
2 4
_ 56 _11 _1[(x+5)2]4+2[(2—x)2:| _g[(x—z)z]
2 2 sl 2 2 b2l 2
_ 45 .
= ?sq.umts =(§_%)+(0_1)_§.4
6 6 4
3. Option (A) is correct. 15 7
Explanation: =5 1-3= 5 5% units.
] VERY SHORT ANSWER TYPE QUESTIONS (2 Marks)
1 Y
Required area = J24 %(8 —-y)dy
3
y=3 : Sl
= —‘Sy Ay y_
2 AN
X' X
= 5 sq. units
3. Writes the expression for the displacement of the object
y2 = dx using the velocity function as follows:
Y . joa(t2 +4—5)dt
2 3
Required area = J3y— dy = _1/_:| Evalautes the above definite integral as:
0 4 12 )y 3
|:t3 4t ]
27 L
=20 3 2 0
12
9 Applies the given limit to find the displacement as 9 +
=— square units 18-15 = 12km
) 4 4. Sets the integral equation as:
' y [7 4® -k + Dax =10
N A =(0,98) 0
; 2x +y =38 Simplifies the above equation as:
2
4 3
: -5
B =(0,47 F 0
y=4 4 Applies the limit and simplifies the above equation as:
3 E 8k —
= = \ 16-—+2=10
¥ 1 D=(4,0), Simplifies the above equation to get k as 3.
_____ 543219 1234556
] SHORT ANSWER TYPE QUESTIONS T
1 Y

Required area = | ~xdx-+ [ (x+2) dx
SR

N I

2




Y
11l =
g x=2 y = mx
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8
7
6
5
4
3
2
1
X' X
-3 2 -1 2 3 4 5 6 7 8 9
~1
YI
. 2
Required area :_[1 (mx)dx
2
]
=m|—
24
=—m sq. units
Y
4 x=1
3l
D, 2)
A=(20
Y — 2,0)
-3 | 3

Y/
Required area =2 le 4 x> dx
= 2[%\/4 -x%+ %sirf1 (g):l

2

1

I
)
[ |
—Ar—
<)
+
)
VY
Na
e
|
—_——
N | =
&
+
)
NE]

i

K1 237456780910
N A=(2-2)

Solving y* = 2x and y = x — 4, we get
y=4or-2

4 yz
Required area = -[—2 (y+4)- X dy

2 1 4
Y A 3
) Y 6y

= 18 sg. units
X

y = mx

X

X o)
Y/

x-coordinates of points of intersection are 0, .

According to question, Area = J.(:n(mx —x%)dx = %

xz_xS]m )
= 2 3l T3
3
=M 32 e
6 3
>m=4
6 Y
y=x :
y=x
X o
‘ X
Y/



Clearly x coordinates of point of intersection are 0, 1

Required area = J.; (Jx = x)dx

Required area = Ji[(x +2)— x2]dx

2
(x+2)? x3:|
) 315

3 1
_[sz_ﬂ]
3 2 1y

16 59

———=— sq. units

3

6 2

—ls unit
6 1

x-coordinates of points of intersection are —1, 2.

1. y=20c052x;{gﬁx£§}
Y
(0,10)4 %
B 01— R
0,-10) ¢ (50)
v

T

20 g cos2x dx
4

Required area = ZOJECOS 2x dx +

1

sin2x ]5

LONG ANSWER TYPE QUESTIONS

8. Writes the integral to find the displacement of the bird
in the first 40 seconds as:

\/EJ-(?O\/Edt

Integrates the abuove expression to get:

34(]

2
V10 -
il
2lo
Finds the displacement of the bird in the first 40 seconds

as @ m or 533.33 m.

(5 Marks)

Area = 4,[02 ydx

[ 1%
= 3 1_[ 4% 42 dx]
1270

r 2
4 %Mz —x2 48sin”! G)]

0

-9 \/ﬁ+8?n]=4\/§+8?n sq. units

X

A1 = Area (region OABO)

3

1

s

Y

1 xE 4
—J.OZ\/;dX—Z 5| =

2J
Ay = Area (region ODEO)

= 2-[(;1 2/x dx

— sq. units
3 q



23]= 3 sq. units

=1:16

1
Required area = 2.[ 4—x“ dx

S

2
Required area =4 I 16 —x* dx

- 4[%\/16 —x2 +8sin”! &)]

_8\/— 2T 5q. units

4(x-4 6
Required area = ‘J_ L (xT )dx‘ + _'.4 (

x_4)dx
2

_‘(x :| (x— 4)
|4
%+1_£ sq. units

X
4, 0)

1
[%\/4 —x% +2sin”! E:|

0

3+ ?n sq. units

74
Y
>t y = x[x|
2
0 X' < . > X
-5 2 5
-5
\
YI
ps, y=xlxl=| 5
S, = =
X2, >
2
Area of the shaded region = ley dx

= ZJOZy dx = ZI()ZXZ dx

8) 16 .
=2 (7): —— sq. units
3/ 3



Y 31 Y
= -2 A 2.5
al_199s %
/ \ b / A
‘< > X X % X
(-5,0) D 0 C (5,0
-3 25 2-14-1-050| 15 1 15|2 25
-1.5|y
e
(0-3) Area of the region bounded by the curve
NE)
+2 o _ .2
v X = J_ > 4 —x“dx
Y’ ;
2 5 33 3 =|:£\/4—x2+25in_1£:|
As, 9x° + 25y :225:>y:ig\/5 -x 2 2152
2 3 T T
Required area =J._Z§ 5% —x%dx =7+2-§+1+2~Z
2
:é_[ 52 —x? dx =£+1+7—1t sq. units
570 2 6
2 1.
6[x 52-x2 25 . _1(x)]
=—|—————+—sin" | =
5 2 2 5/ )y
6 (Nﬁ 25 . 4 (2)]
=—|——+—sin" [ =
50 2 2 5
6v21 .12
= ( \/5— +15sin™! (S)J sq. units
2,2 3 X
9. The given equation can be written as: ~—+2—=1, Qs> 4 3 2 -0 | 1.2 3 45
9 36 Y
which is an ellipse.
Y Area of the region bounded by the curve
7

:.[13 Jy dy

373
2
:lzyjl :E(3\/§—1) 5Q. units
3K 3

12. Finds the equation of the ellipse as:

X

2 2
! o1 2 4 567 Xy
36 16
Express y in terms of x as:
y= i%\/ 36— x*
Integrates the above equation with respect to x from
_%Y’ limit 0 to 6, that gives the area of one quarter of the
Area of the region bounded by the curve ellii)se. The working may look as follows:
63 2 62 J36— 22 dx
:4)(5.’.0 9—x“ dx J-06

3 Applies the formula of integration and simplifies as:
x 2 9. a1x
=8| =V9—-x" +=sin " = 2 6
2 2 3o é£/62—x2+6—sinfl(£)
2
0

= 18n sq. units 6l2 6



Applies the limit and solves further as:

2
4[6>< 0 +6—sin—1(1) - 0]
612 2

Simplifies the above expression to get the area of one-
quarter of the base as 6n sq feet.

Finds the area of the whole ellipse as:

4 X 6m = 24 sq. feet.

Finds the volume of water as:

24n X 10 = 240m cubic feet

13. Given curves are ¥ = Jx and x = 2y + 3

Points of intersection is (9, 3).
Y

41
.l 0.3

]

Required area = J;\/; dx - I: (x ; 3 ) dx

3 9
:§L2L—iux—mﬁ§

= 9 sq. units
14.
Y
4l
*Xq}
3+ Q)//
4 xz_y
14
X' X
P2 1 2

Y!
x-coordinates of point of intersection are —1, 2

Required area = j:zl(x +2)dx + J.i)l x% dx

-1 0
ﬁ

5 3

_(x+2)?
T2

-1

1 5 .
=—+4+—=— sq. units
2 3 6

15. x coordinates of point of intersection are 1, 0.

Y

0.5+

2+y2=1

Y

Required area = J; V1-x?dx— J;(l —Xx)dx

=%\/1—x2 +%sin_1 X

0

4

—E—ls units
p 5%

16.

(1)

2

T 2 3 4 556 7 8 91011 12

Vertices are A(0, 5), B(-1, 1), C(3, 2).

Required area

dx

:jf1(4x+5)dx+j§(5—x)dx—flx;“5

0 3 3
C@x+5? -2 (x+5?
8 ‘,1 2 ‘0 8 ‘71

:[ﬁ_l]_[z_é]_[g_z]
8 8 2

:3+§—6=E sq. units
2 2

X

1

0



17.

Y

3
y=13x
A(1,/3)

X—3 -2.5-2-15-1-0.5

-¥.5
Y/

005 1C1.5 225 X

Point of intersection atx = 1

ar(OAB) = j; Vi —x2dx - Jj 3x dx

(T ety 45

b 2

3 T \/§_TC

=¥ ox Moo
2 6 2

sqg. units
3 q

18.

235 3-25-2-15-1-05 | 05 1 15 2 25 3 35 4

1
Yl

Equation of the lines AB, BC and AC are:
y =4x + 5y =5-x; 4y = x + 5respectively.

0 8 1,3
aaAABC)=[4@x+5wx+L¢5—xmx—214@+xyh
2P 2P
=(2x%+ 5x]91 +[5x _x] —1[5x +x]
21y 4 2 154

:[0+0—2+5]+[15—§—0+0]

—1[15+2+5—1:|

4 2 2

:3+§_1(24):§_3=E sq. units
2 4 2 2

1

0

Y’

Required area = %Jj\/ 25— x% dx— %J.OS(S - X)dx

5
= é(1\/25— 4 +%Sin_1 g)]

5
+E6—xf]
5\2 M 5 0

4(25m
=—|— [-10=57-10 i
5( 4 ) T urut2

20.

>+ y?=4dandy = mx

2

2+m2

= x W=d=x=1

\/1+m2

x-coordinate of the required point of intersection is
2

V1+m? -

According to question,

2
I 2
IO Lem? mx dx+J. 2 4-xrax=2

2
1+m>
2

x| x | . 1X b4
=m | 21 2? 42sin 1S =—
2o 2 202 2

lerZ

2m 2m .9 1 b

= F+T— 2—251n =—

1+m 1+m 2 2



= —=sin"
1+m?
= 1 = 1 = 1’}’!2 +1=2
V2 1+m?
=m=1(asm > 0)
21.
Y
y? = 4ax
X' X
x=a
Y’  Latus Rectum
Required area = zjg 2Wax dx
= 4\/Ejg\/; dx
0
3/2|"
:4\/5 2x
0
8
8 odava
3
8 - .
=—g“ sq. units
3 q
22.
Y
xX=y
0, 4)
(2v2,242)
(4,0)
X’ ' +
2 242 6
i
Y!

Required area = Jjﬁy dy+ 124\/?/16 -y dy

22 16 4
%\/16 - yz +?sirf1 (%

2
+ ]
242

¥
2

0

ol o)

= 8(2) or 21 sq. units

23.
Y
14
X! X
1 2
Y!
3
Required area :4~~2—J. 9-x% dx
3J0
3
S[x 9-x2 9 . 1xj|
=—|——+-—sin  —
3 2 2 3o
=§[0+9—n] =6m sq. units
3 4
24.
Y
B(30, 21)
X X
-10 -5 0/5 10 15 20 25 30 35
-5
5x-2y-10=0 b
C(-4/3,-35/3)
151

’

Solving the given equations, the vertcies of triangle are:

A(2,0), B(30,21) and c(—g, - i:)

ar(AABC) = % [ - 2x- [ (e -9)x +

[’s(c-9)dx
3

5 J%(x —2)dx

|5
3




30 30

1 2
—&=9) ]9 +

%(x—9)2

= %(x—Z)ZL

o
]_§
3

o

2
}_ﬁ
3

441 1225 245 343

=294 - —+—— """ ="""5q. units
2 18 9 3
25.
Y
B(1,5)

5
4 , C(3,4)

A(-1,2) 2
1

e 2 -1 0 1 2 3 4 a
Yl

1 3 3
ar (ABC) = J.fl ]/Ade + J‘l yBcdx —Jll yAcdx
:_[l (7+3x)dx+J-3 (11—x)dx_J-3 (5+x)dx
-1\ 2 1 2 -1\ 2

1 52\ 1 2\ 4
=><(7x+x)] +><(11x—xJ] —-—
2 2 )], 2 2 2

=7+ 9-12 = 45q. units
26.

Y
ps
) % )

Clearly points of intersection are (3, 0) and (0, 2).
. 203 [ 5. 2¢3
Required area = 5-[0 9—x“dx— g'fo (3—-x)dx

3
2
=2[x\/9—x2 +gsin71£+ (3-%) :|

3l2 27 3 2

29 9 3n .
:f[f_f] or — —3 sq. units
34 2 2

27.

x=3
x-y+1=0

-1 3
Required area = _I—Z (x+1)dx +I_1(x +1)dx

-1 3
_ (x+1Y +(x+1)2\
2 |_2 2 ‘_1

:l+8
2

—1—7 sqg. units
2 °%

28. Y

y=3x

x coordinate of point of intersection is 1.

Required area = _[; VB xdx+ le 4-x% dx

1

2 2

= \/3% +%\/4 —x? +Zsin_lg
0

1

BB
2 2 3
= unit?
29. Y Y2 = dax
/
X' X
Y’ \
x =4na

. 256 .
Given area = = sq. units

Area of shaded region = ZIga\/4ux dx



2
= O units :36+36—36—(4—12+é)
3 3
2 4 128 .
Now, 643:1 _ % =44 - 373 sq. units
:a2=4givesa=2(asa>0) 32.

3 3
30. Clearly point of intersection are (E, 0)& (0, 5)

/1\

Y
3/2
% _
X' X |
(@] T2 =x
3 Y
2 1
Area =_[1/4x/;dx
1
% :éxs/z]
3/2 3/2 1/4
Required area =I ! g—xz dx—I ! (E—x)dx
o V1 0 \2 _2[1 1]_7 .
s e . 0| A
3/2 (f—x) 33. Ys
:ﬁ 2_x2+2sin7127x +2‘7
2\4 8 3o 2 0
y=1- _
L sq. units D=
16 8
31. Y 4x2+y

(0, 1) 21
3,36) b, . 1 .
(-14) ?
Y/
Area of the bounded region is
X" X

(
o 123 o1t == x)ldx+ [ 11~ (e-1)]dx

_o*

y” Y = f;xdx+J.12 (2—x)dx
Points of intersection
4% = 8x + 12 . T2
?-2x-3=0 :"2] +[2x_xz]
(x-3)x+1)=0 0 1
Area = [ [(8x +12)—4x?] dx 2 2 2
1 11 L
3 =3 + 5 1 unit
= 4x? +12x —éxB]
3 14
Level -2 ADVANCED COMPETENCY FOCUSED QUESTIONS
] MULTIPLE CHOICE QUESTIONS (MCQs) (1 Marks)
1. Option (D) is correct. represents the total accumulation of the square of the

rate of temperature increase over 15 minutes.

Is (A) Incorrect: The integral does not represent the rate
J R(t)dt but rather the accumulated squared rate.

5 (B) Incorrect: It does not give the average temperature
increase, just the integral of the squared rate.

Explanation: The given integral:



(C) Incorrect: The average rate would require division
by the time interval (15 - 0).

(D) Correct: The integral represents the difference in
accumulated squared rates over time.

. Option (C) is correct.
Explanation: The given equation of the curve is:
x =1y -3=>x=3-1>
This represents a parabola opening towards the left.
The first quadrant means x = 0 and y = 0.
Setting x = 0, we solve for y:

0=3-1>= y*=3= y=43

So, the curve extends fromy = 0toy = NER
Ravi’s integral:

}\/3 — xdx
0

Here, the limits are taken along x-axis from x = 0 to
x=3.
The function ¥ =v3—x is correct for this range.

This correctly represents the area under the curve in
terms of x.

Ravi’s integral is correct.
Kanika’s integral:
3
J(3-y7)ay
0

Here, the limits are taken along y-axis from y = 0 to
y=+3.

The function x = 3 — y? represents the horizontal
length of the strip at a given y.

This correctly represents the area under the curve in
terms of y.
Kanika’s integral is also correct.

. Option (B) is correct.
Explanation: The shaded region is enclosed between
the curves y = ¢*and y = ¢% from x = 1 tox = 2.
To find the area, we use the integral:

j.(ez - e")dx

. Option (A) is correct.
Explanation:

szdx & g

Applying the limits from 0 to k:

218 0 K
[3]023—?=3

We are given that the area is 9:

3
LS
3
=27
Taking the cube root:

k=327=3

. Option (D) is correct.

Explanation: The volume of water transferred from
the overhead tank is given by the function:

w(t)= et
where t is in hour and w(t) is in litres.
Here we need to compute the volume transferred
fromt=0tot=2.1ie.,

2
Total volume = -[0 (e* —ehydt

= [ez.t_et]%

= 2-0)— (- "

=22 +1=¢+1

= 7389 + 1 = 8.389 ~ 8.4 units
= 8.4 X 10 = 84 litres

. Option (C) is correct.

Explanation: The area of the shaded region is found by
integrating the difference between the two functions.
The given options provide integrals in terms of x and
1, so we must determine the correct approach.

The given curves are f(y) and g(y), meaning they are
functions of y, suggesting integration with respect to
y.

The shaded region is bounded between y = ¢ and
y=d.

The area is given by

d
[1f)-gw)ldy

. Option (A) is correct.

Explanation:
x=416-1>

Since we are considering the right semicircle ( x = 0),
the area of the shaded region is given by integrating
x with respect to y, fromy = 4 toy = 4

T«/lé—yzdy
4

Since the function is symmetric about the x-axis, we
can compute the integral from 0 to 4 and double the

result:
2}1/16 - yz dy
0

ASSERTION-REASON QUESTIONS (1 Marks)

1. Option (A) is correct.

Explanation: Assertion is true. This is a fundamental
concept in the Applications of Integrals. The area be-
tween curves is typically calculated as:

['lf@)- 5] dx
where f(x) > g(x) over [a, b]



Reason is also true. The definite integral of the
difference f(x) — g(x) gives the net (signed) area. If f(x)
> g(x), this is equal to the actual area.

. Option (C) is correct.
Explanation: Assertion is true. This is a standard inter-
pretation in the Applications of Integrals. The definite

integral of a non-negative function over an interval
gives the area under the curve.

Reason is false. Differentiation, not integration, is used
to find the slope of a curve. Integration is used for cal-
culating accumulated quantities like area, volume, etc.

. Option (A) is correct.

Explanation: Assertion is true. To ensure we get a posi-
tive area, we integrate |f(x) — g(x)| over the interval.
However, if we know one function is always above

oy
1. Integrates J'(;L (x=2)° +2(x~2)*)dx as [(3642)]

+|:2(x -2)° ]4
3 J

4

0

Evaluates the above integral as % and hence finds

the displacement of the particle from 0 to 4 seconds

as — m.
3

. Represents the work done by the gas as:
% 1%
J 2 pdV:nRTJ. g ldV
" iV

Integrates the above expression to find the work done
by the gas as:

V;
nRT[og V]2 ~ yRT[logV, —log V]

=nRTlog (%]
1

. Writes the expression for the total revenue that will be
generated over the last two years based on the projec-
tion as:

[f@* ~002) dx

Solves the integral to get:
[e** - 0.02x]§
Simplifies the above expression as

(€ -0.02 x 6)—(*—0.02 x 4) = 7.39 - 0.12 -1 + 0.08
= 6.35.

Finds the total revenue that will be generated over the
last two years based on the projection as 6.35 X 1000000
= 6350000.

. Writes the expression for the total hours required to
produce the units from 3600'" to 10000 unit as:

1
10000 -
j 1272x 2dx

3600

VERY SHORT ANSWER TYPE QUESTIONS

10.

the other (say f(x) > g(x)) on [g, b], then we can simply
integrate f(x) — g(x) without the absolute value.
Reason is also true. By definition, area cannot be nega-
tive. Hence, we take care that our integral evaluates to
a non-negative value.

. Option (A) is correct.

Explanation: Assertion is true.
If the curve lies below the x-axis, the definite inte-

b
gral L f(x)dx can give a negative value, which is

interpret

ed as signed area, not actual (positive) geo-
metric area.
Reason is also true. Definite integrals calculate area with
sign, i.e., positive when the function is above the x-axis
and negative when below.

(VAVEIS)!

Solves the above integral as:
1 ]10000

=2544 I:xz 3600

Solves the above integral to find the hours required to
produce the units from the 3600 to the 10000 unit
as 101760 hours.

. Writes the expression to find the area of the shaded

region by integrating with respect to the x-axis as:

[L -1+ | 12 (X —1)dx

. Writes an expression for the area of the shaded region

as:
Shaded area =25— ij log, x dx

. Represents the area of the shaded region as:

3t (X
—_—— JZ 3cosxdx
2 Jo

Simplifies the above expression to find the area of the
shaded region as follows:

37“ ~3fsinx]y = a[g - 1] sq. units

. Writes false.

States that the line 2y = x — 2 crosses the x-axis at
x = 2 and hence the area under the curve will have to
be found as follows:

[} (%(x - 1)dx] ) (%x - 1)dx

. Writes that the area is equivalent to the area bounded

byx*+y=4and ¥*—y =4.
Writes the following expression to calculate the
bounded area:

Ji(4 —x? Ydx +

[2 ®-a)dx

Writes that only Swara represented the area of the
shaded region correctly. Justifies the answer. For
example, the parts of shaded region above and below
the x-axis are equal. Hence the required area can be



computed by integrating the function with respect to
y-axis from 0 to 3 and then doubling it.

Writes that Rajiv and Zaman represented the area of
the shaded region incorrectly. Justifies the answer. For

1. Equate the curves to find the limits of integration:
¥=4=x=-2andx=2

Area= [ (4-x)dx

|
o

Area = % square units

This area represents the land to be enclosed. While the
fencing material depends on perimeter, the area helps
in estimating total land enclosed, planning irrigation,
seed quantity, or crop yield, and ensuring efficient use
of fencing material by minimising unused space.

2. The area under the curve from x = —4 to x = 4is given

by the definite integral:
Area = Ji(l6 - xz) dx

3
622 dx = 16x—%

1. (i) Integrates the given marginal cost function,

16x — 1582, with respect to x to get the total cost

function as TC(x) = 8x*— 1582x + k, where k is an

arbitrary constant.

At x = 0, the total cost is equal to the fixed cost

whch is ¥ 1800. Hence, k = 1800.

Thus, the total cost function is 8x* — 1582x + 1800.
(ii) Integrates the given marginal revenue function,

2 - 6x, with respect to x to %et the total revenue

function as TR(x) = 2x — 3x“ + k, where k is an

arbitrary constant.

At x = 0, the total revenue is equal to ¥ 0. Hence,

k=o0.

Thus, the total revenue function is 2x — 3x2.

Uses the total cost function found in the previous

question and the above steps to find the profit

function (P) as:

SHORT ANSWER TYPE QUESTIONS

CASE BASED QUESTIONS

example, if integrated along x-axis, the limit must range
from 0 to 3. But Rajiv and Zaman have integrated from

(=3) to 3.

(3 Marks)
Now, evaluate from — 4 to 4:
4
3
= [16x—x—:|
3
4
At x =4
3 [
16(4)- 2 —pa -2 _12-64 18
3 3 3 3
At x=-—4
3 - -
16(—4)—(_4) =—64+%= 192+64= 128
3 3 3 3
s o8y, 256
rea = 3 - - m

Area = Ji(9 - xz) dx

3
J@-x)dx = 9x—%

Now, evaluate from — 3 to 3:

3
B)
-3

At 5 =3k
30 27
9(3)-"— = 27-2L —o7_9=
(3) 3 : 27-9=18
At x=-3:
-3)3 27
9(-3)-% = -z7+? =_274+9=_18

Area = 18- (-18) = 36 square units

(4 Marks)

2x — 3x% — (8x% — 1582x + 1800)
= —11x% + 1584x — 1800
(iii) Finds the first derivative of the profit function found

in the previous question as Z—P =-22x +1584.
X

Calculates the critical point as x = 72 by equating

—22x + 1584 to 0.
Finds the second derivative as:
2
d_’; -2
dP

Concludes that the maximum profit that can be
earned in one day is by selling 72 units of PPE kits.



2. (i)

(ii)

3. (i)

(ii)

4. (i)

Writes the equation to find the number of years for
which Indian Collection Limited will be profitable
as:

1 1
10-t2=2+3t3
1
= 8 =43
= t =23
= t = 8 years

Writes the expression for the maximum profit that
Indian Collection Limited can earn during that
period as:

1 1 1
jos[(lo —13)— (24+33)Jdt = jf[s 43 )dt
4
=[8t-3t3]
4
=64-3(8)3
=64-48=16
Thus, the maximum profit that Indian Collection

Limited can earn during that period is 16 crore
rupees.

Considers the area of the shaded region in the first
quadrant as Aj.

Writes an expression to find A as:
2,2
Ay ‘L (x? —1) dx

Considers the area of the shaded region in the
fourth quadrant as A,.

Writes an expression to find A; as:

Ay = |j01(x2 “1)dx

Integrates and computes A; as:
3 P o4
A= |:x_ x:| =— sq. units
3 1 3

Integrates and computes Aj as:

5

The area of the shaded region as A; + A;
4 2 .

=—+—=2sq units.
3 3

1
Ay = = ‘_—2 :E sq units
o |31 3

An expression to find the area of the shaded region
in the fourth quadrant by integrating with respect
to the y-axis is given as:

J.i«/y+1 dy|

Writes the expression to find the area under the
curve in the first quadrant as:

3(-3
Area = Jo (g(x + 1)2 + 6)dx

(ii)

5. (i)

(ii)

Writes the solution of the above integral as:

3
-3 3x% 45x
Area =|—(0 — (5t

8 8 8 I

Finds the area under the curve in the first quadrant

81 .
as 5 Sq. units.

Finds the area of the unshaded rectangular region

9 9 .
as 1x—=— sq. units.
2 2

Finds the area of the shaded region as

81 9 45 .
=— sq. units.
2 2 8

Writes that the area of the shaded region in the
second quadrant will not be the same as the first
quadrant as the graph is not symmetrical about
x-axis.

Rewrites the integral of f(x) as follows:

2
I100(£+(x—1) )dx

0 \100 100

100 —1)2
:J‘ ﬁdx_i_-"loo (x 1)
0 100 0 100

5 7100
2
Solves IIOO—X dx = 251
0 100 300 o

Evaluates this to find the answer as ?

dx

2
100 (x° —
Solves Jo % dx

100 100
_ [f} _ [sz} N [X]wo
300 200 ), L100],
Evaluates this to find the answer as

710200 ~100+1= 710200 ~99.

Adds the values from steps 2 and 3 to get:

27?? + @ —99 = 3241 sq. units

To find A + B, integrates the area under g(x) = x
as 5000 sq units.
The integration may look as follows:

100 27

[ xdx= [x] = 5000

0 2 1
Finds A as (5000 — 3241) = 1759 sq. units.
Calculate G = 1759/5000 = approximately 0.35.



. Writes the total area to be a sum of two integrals are:
I=5 +1,

=j3[4+4,/1—xz]dx+j6(4—44/1—("_6)2de
0 9 3 9

Applies integration by parts and writes the first inte-
gral as:

L = 4J§dx+§j§ 9—x%dx

3
41 x | 9 . _1x
L =4[x]8—§[5 9—x2 +Esm 15]

0
Simplifies the integral and finds the value as:

4 In
=4x3-0)+=[{0+—-0-0
I ( ) 3[ n ]

= 12+é[9—n]
3L 4

I; = 12 + 3m sq units
Applies integration by parts and writes the second
integral as:

IZ = 4J;dx+%j;\¢9 _(X _6)2 dx
6
= -2 OO o + Zein 0]
3

Simplifies the integral and finds the value as:

4 on
=4x(6-3)-=|0+0-0+—
b (6-3) 3[ 4]

4]
3L 4

I, = 12 - 37 sq units
Adds the two integrals to find the area under the curve as:
I =1 + I = 24 sq units
. Sets up the integral as follows:

Area = J__Sz(xz —4)dx +

J._Zz(x2 —4)dx

2 j;(xz —4)dx

Evaluate the area from x = -3 to x = -2 as follows:

-2, 5 [ % 7
[P =| o —4x| =2

L3 3 3
Evaluates the area from x = -2 to x = 2 as follows:
- 2
3
2 2 X —32 32
_ 4 |24 =22
|J;2(x Hax =53 xL 3173

Evaluates the area from x = 2 to x = 3 as follows:

3, 9 x3 ’ 7
[P —aydx =|——dx| =%
2 L 3 , 3

Adds the area found in the above 3 steps to find the

area of the shaded region as:

Z+2+Z _16 or 15.33 sq units
3 3 3 3

LONG ANSWER TYPE QUESTIONS

(5 Marks)

3. Draws a rough graph of sin% and x =k.

Y

|
ISIEE
ISIERS

Writes the equation for the given situation as:
ko x 2n . X
J sin—dx = 3J "sinZ dx
IR k 2

Simplifies the above equation as:

o k . 27
[—2 cos—] B 3|:—2cos{|
2 o 2 1k

Simplifies the above equation as:

—2cos§+ 2cos0 = —6cosn+6cos§

Simplifies the above equation to get k as:

k -1 (—1) 27
— =COS | — |=—=
2 2 3

_in
3

= k

4. (i) The area under the curve fromx =-6tox = 61is

given by the definite integral:
2
A=|° (12—"de
—6 9

2
6 6 x
A= -[—6 12dx — J.—6? dx
First integral:
j_6612dx = 12[x].§ = 12 X (6 (-6))

=12 x 12 =144
Second integral:

J_Z%dx = %Jixz dx

is an even function:

6
ZI(fxz dx = Z{XB:|

0

Since x?

I_66 X2 dx

216



Since x? is even:

s J-6 x> PR X
0 _— = — =
' 6 3
9 9 szdx=2 5x2dx=2_x—
Total area: -5 0 3 b
A=144-16 = 128 m? b5 250
(ii) Volume = Area X Speed = Z.T =5
=128 x 3 =384 m%/s
250 750 —250
. _ [’ 2 = 25022 = 2T
5. (i) A= j_s(zs-x ) dx A 3 3
- 5.2 _ 500 o
A= I_525dx—_[_5x dx =3 m
First integral: = 166.67 m*
5 500 100000
[, 25dx =25[x]3 =25 x (5-(-5)) (ii) Total cost = X200 = —

=25 x 10 = 250
Second integral:

. 33,333.33

L o



