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PRACTICE PAPER 09
CHAPTER 08 APPLICATION OF INTEGRALS

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xl DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.
1. Area of the region bounded by the curve y = V49— x* and the x-axis is

€)] 4—29 T Sq units (b) 987 sq units (c) 497 sq units (d) 2407 sq units

2. Area of the region bounded by the curve x = 2y + 3, the y-axis and betweeny =-1andy =1 s

() 4 sq units (b) g sg units (c) 6 sq units (d) 8 sq units

2
3. If the area bounded by the curves y? = 4ax and y = mx is %, then the value of mis

(@) 2 (b) =2 ©) % (d) none of these
: o xE oy XY
4. The area of the smaller region between the ellipse —2+F =1 and the line —+B =1 in first
a a
quadrant is
(@) % ab (b) % rab (c) mab (d) %b (n—2)

5. Area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
circle x> + y> =32 is
(@) 16 (b)d4=n (©)32=n (d) none of these

6. Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is

@) 2 OF ©3 Ok

7. Area bounded by the curve y = cos X, the x-axis and between x =0, X = w is
(a) 4 sq units (b) 0 sq units (c) 1sq unit (d) 2 sq units

8. Area of the region bounded by the curve y = sin x between x =0 and x = 3z §

() 3 sq units (b) 4 sq units (c) 5sq units (d) m sq units
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In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

9. Assertion (A): The region bounded by the curve y* = 16x, Y-axis and the liney = 2 is 8/3.
2

Reason (R): Required area = j xdy
0

10. Assertion (A): The area bounded by the circle x? + y? = 16 is 16m sq. units.
Reason (R): We have x? + y? = 16, which is a circle having centre at (0, 0) and radius 4 units.
Sy =16-x"=y=+16-X°
/\ x2+y2=16

4
From figure, area of shaded region, A= 4[ V16 — x*dx
0

N

SECTION-B

Questions 11 to 14 carry 2 marks each.

11. Find the area of the region bounded by the curve y = 1 , X-axis and between x =1, x = 4.
X

12. Write an expression for finding the area bounded by the curvesy = sin x and y = cos X,
between x =0, x = % and the x -axis.

Y
41y = cosx ¥ = sinx

|
T

ry

X' o L

Y

(ME

13. Find the area of the region {(X,y): 0<y<x?+1,0<y<x+1,0<x<2}.
14. Find the area bounded by the curve y = cos x between x = 0 and x = 2.

SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Draw a sketch of the following region and find its area:
{(xy) ¥ +y?<1<x+y}
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16. Make a rough sketch of the region given below and find its area using integration
{(x,y):0<y<x?+3;0<y<2x+3,0<x<3).

17. Find the area of the region included between the parabola y? = x and the line x +y = 2.

SECTION-D

Questions 18 carry 5 marks.
18. Using integration, find the area of AABC, whose vertices are A(2, 0), B(4, 5) and C(6, 3).

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.
19. Case-Study 1: Read the following passage and answer the questions given below.
2 2 .
A mirror in the shape of an ellipse represented by %+y7 =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 g +% =1

Based on the above information, answer the following questions.
(a) Find the point(s) of intersection of ellipse and scratch (straight
line). [1]

(b) Draw the figure which represents the Area of smaller region
bounded by the ellipse and line. [1]

3
(c) Find the value of % j J9—x2dx [2]
0

20. Case-Study 2: Read the following passage and answer the questions given below.
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 = J3 y.
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Based on the above information, answer the following questions.
(a) Find the point(s) of intersection of the edge of knife (line) and pizza shown in the figure [2]
(b) Find the value of area of the region bounded by circular pizza and edge of knife in first

quadrant [2]

T
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PRACTICE PAPER 09
CHAPTER 08 APPLICATION OF INTEGRALS

(ANSWERS)
SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xll DURATION : 12 hrs
General Instructions:
(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.
(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks

each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(V).

Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.
Area of the region bounded by the curve y = /49— x* and the x-axis is

€)] 4—29 T Sq units (b) 987 sq units (c) 497 sq units (d) 2407 sq units

Ans. (a) 4—29 T sq units

as area is above the x-axis

area = EJ’T*# 49 — ¥ dx
0

7

= 2[%1-" 49 _ x? +4Tgsin'1%]‘

i

= g[(% %+ %sin_1 l) - {{}}]

%ﬁ sq units

Area of the region bounded by the curve x = 2y + 3, the y-axis and betweeny =-1andy =1 s
() 4 sq units (b) g sg units (c) 6 sq units (d) 8 sq units

Ans. (€) 6 sq units

area = Jl'(2y+3)dy = 6 sq units

-1

2

3. If the area bounded by the curves y? = 4ax and y = mx is %, then the value of mis
(@) 2 (b) =2 ©) % (d) none of these
Ans. (a) 2
(mx)? =4ax > m>?*=4ax=>x=0,x = 4—621
m

. 4a

as the two curves intersect at 0, s
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4a
Area = J;nf {1."4;11' £ m\;]lfi‘{

4a
" lg,,f; C2 30 "tle:?
3 2

_4Va 4a 2V/a _m 164

3 4 m 2
_ 3a 84 _ 8
3 m® 3w’
2 2
Given 8a3 8 o m=g=m=2
m 3
4. The area of the smaller region between the ellipse —+§ =1 and the line 5+% =1 in first
a’ a
quadrant is
(@) % ab (b) % nab (c) mab (d) ajb (n—2)

Ans. (d) a_b (m—-2)

¥ J’ x ¥y
et =1y, ==+ =1
M
£z
o ®
ol
v
Yr

Area= J:J 0y —yy)dx

= jﬂ {im — il:{] - _r}}cir

=£— +—s1n ——;c::!r+“r—2
al a 2
=£({I+a—_ sm_[l—a‘+—)—{]

aj 2

_bla . n_a]_ b ﬂ_‘z(ﬂ_])
al2z 2772 @ 2\2
=(L—'b{f:—2}5qunits

5. Area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
circle x> + y> =32 is
(@) 16 (b)d4=n (©)32= (d) none of these
Ans. (b)4=n
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6. Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is
9 9 9
a) 2 b) — c) — d) =
(a) (b) n (c) 3 (d) 5

9
Ans. (b) —
®)

7. Area bounded by the curve y = cos X, the x-axis and between x =0, x = is
(a) 4 sq units (b) 0 sq units (c) 1 sq unit (d) 2 sq units
Ans. (d) 2 sq units

T
Area =J‘ |cos x|dx
0
i
) x
= cosx dr— chsx.:it
3 3
4

= [sin I]E ~[sin x5

I

e ; P
= |sin=—~=sm{|— [sIn T~ 5in=—
[ 2 I 2]

=1-0-0+1=2squnits

8. Area of the region bounded by the curve y = sin x between x =0 and x = 37” IS

(a) 3'sq units (b) 4 sq units (c) 5sq units (d) ® sq units
Ans. (a) 3 sq units
Asy =sin x

14
= I—CUSJ:L +

=2+ 1=3squnits

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

9. Assertion (A): The region bounded by the curve y= = 16x, Y-axis and the liney = 2 is 8/3.
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2
Reason (R): Required area = j xdy
0
Ans. (d) Assertion (A) is false but reason (R) is true.

10. Assertion (A): The area bounded by the circle x> + y? = 16 is 16 sq. units.
Reason (R): We have x? + y? = 16, which is a circle having centre at (0, 0) and radius 4 units.

Sy =16-x"=y=+16-X°
/\ x2+y2=16

4
From figure, area of shaded region, A= 4j V16 — x*dx
0

N

Ans. (b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of
assertion (A).

SECTION-B

Questions 11 to 14 carry 2 marks each.

11. Find the area of the region bounded by the curve y = 1 , X-axis and between x =1, x = 4.
X

Ans. Curve isy = i, x-axis and between x =1, x =4
X

4
Area = J'l dx = [log |x[]+* = log 4 - log 1 = log 4 sq units.
X

1

12. Write an expression for finding the area bounded by the curvesy =sin x and y = cos X,
between x =0, x = % and the x -axis.

b
Yy =cosx y=sinx

1_

f x
Kt A

of = =&
v & 2

Ans. For the shaded area, the two curves intersect at x = % (as sin x = cos x)

rl4 rl2
..area = jsin xdx + I cos xdx
0 rl4

13. Find the area of the region {(X, y): 0<y<xo+1,0<y<x+1,0<x<2}.
Ans.
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14.

15.

=x# y=x+1

A Ll(x2+l}dx + f(x +1) dx
2.
= (%H)—[} + (%+2)—(%+1)

= — sq units
3

2

Fa

o

X
— X

1

Find the area bounded by the curve y = cos x between x = 0 and x = 2.
Ans.

b T
: %
Area = |- cos x dx + In c0s x dx
40 dos;
@
2n i
COos X dx
+ f gt BR
]
E Er
g |
= [f,mxf+ “]”L +|sinx
K P

T
(sm 5 —sin 0) +

(s'm E —sin E) + (sin I —sin %—I)
2 2 2

={1-0)+ |(-1-1)] + {(0—(-1}}

= 4 sq units

SECTION-C

Questions 15 to 17 carry 3 marks each.

Draw a sketch of the following region and find its area:
{(x,y) : x2+y2<1<x+Vy}
Ans.
Curves are x° + },2 =landx+y=1
1 3 I
Area bounded = J- {v’fl e (1 —x)tdx Y

1 21!
X/ X
sy B +T%il‘1 ]::—x+Tl

Il
—

=

! 1

2
] 1 X' O X
ﬁ+2<-.m 1 —]+2) 0 x+y=1

= E(‘j‘t . sq units

Il
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16. Make a rough sketch of the region given below and find its area using integration
{(x,y):0<y<x2+3;0<y<2x+3,0<x<3).
Ans.

Region ={(x,y): 0<y<x?+3,0<y<2x+3,0<x<3}

On plotting the inequations we have to find the area of the shaded portion
Eliminating y from corresponding equations, we get
X2+3=2x+3=>x=0,2

"~ area = jz(x2+3}rfx+j3{2x+3} dx.
0 2

3 2]

% + fixf + [x*+3x

: )

= (%+6)—([}}+(9 +9)-(4+6)

= (%+ﬁ +18 - lﬁ) sq Units = % 5 Uits

17. Find the area of the region included between the parabola y? = x and the line x +y = 2.
Ans.

Parabola ifi_}iz =xand thelnessx +y=2

We have to find the shaded area.

Eliminating x. we gt'l::_p2 +3y=-2=0

=2@F+2)-1)=0 = y=-2,1

1 9
Soarea = L{{fz —}‘]—’T‘} :'I'}‘

- 5 SBY . fa B 10
_(2_6+ﬁ 3)_(3 6 6)
2[_‘—?:25{1.111111:'5
)
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SECTION-D

Questions 18 carry 5 marks.

18. Using integration, find the area of AABC, whose vertices are A(2, 0), B(4, 5) and C(6, 3).
Ans:
The equation of side AB is

y—0 (5-0)
=2 (4=2
The equation of side BC is
y—_5=_(3;5):>y=_x+9 s AR i
x-4 (6-4 I
The equation of side AC is 0 A@2.0) L ,:4 <
%=% =y =%(x—2) ... (iii)
Draw perpendiculars BL and CM on the x-axis.
. area of AABC

= ar(AALB) + ar(trap. BLMC) —ar(A AMC)

5 "
= y=2(-2 ) Y B(4, 5)

4 6 6 5 4 6 36
=IyAde+IyBCdx_IyACdx =—_[(x—2)dx+j(9—x)dx——j(x—2)dx
2 4 2 25 4 4

4 6 6

2 2 2
i{x__ﬂ {%_x_} _i.{x__h}
2|2 |, 2|, 4|2 7|,

= % [0-(-2)]+(36-28) —% [6—(—-2)] =(5+ 8—6) sq units = 7 sq units.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.
19. Case-Study 1: Read the following passage and answer the questions given below.
2 2
A mirror in the shape of an ellipse represented by %+y7 =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 §+% =1

Based on the above information, answer the following questions.

(a) Find the point(s) of intersection of ellipse and scratch (straight line).
[1]

(b) Draw the figure which represents the Area of smaller region

bounded by the ellipse and line. [1]

3
(c) Find the value of % j J9-x2dx [2]
0

Ans. (a) Points (0, 2) and (3, 0) pass through both line and ellipse.
(b)

\ v ,
0,2) x° y
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(©)

3 3
%Hg —x2dx = %j\/(s)’z —x*dx
0 0
r 3
Lo+ Zan ()]

0

3
2 0+Esin_l(1)—1(0)—25in_1(0)j| =3[2-£]=3—n
272 22 317 20 3

20. Case-Study 2: Read the following passage and answer the questions given below.
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 = V3 y.
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Based on the above information, answer the following questions.

(a) Find the point(s) of intersection of the edge of knife (line) and pizza shown in the figure [2]
(b) Find the value of area of the region bounded by circular pizza and edge of knife in first
quadrant [2]

Ans. (3) We have, x>+ y? =4 ...(i)

and x = +/3y ...(ii)

From (i) and (i), we get 3y? + y? =4 = 4y’ =4 =y’ = 1=y =+1

From (i), x = V3, —\3
- Points of intersection of pizza and edge of knife are (\3, 1), (—\3, — 1) .

(b)
3 2
Required area = J%dx+ I V4 - x? dx
- V3
x x 2 4 . 4(x
= —} +|—V4—Xx" +—sin (—]]
Lzl Lz 2 RN

T VY
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