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(v) GIS— TH 57 GET 26 31 7% TG-FHIT (SA) FBR F 3 3] & Fo7 8 |

(vi) TUS— 7 J97 G&I132 35 T -39 (LA) THR & 5 3h] & o7 & |

(vii) GUS— & H Y97 G136 & 38 FHU T STENRA 4 351 & Fo7 & |

(viii) F¥7-97 & T ey 78] 1577 797 & | TEf, @S — & & SfaRTT I GUSI F FT
To1 § ATTRF 15T RIT T 8

(ix) Sopoict B 3TN AT |

g - &
T 1§ 20 Toh FgIoehed 1y TT & aUT Jeish I3 1 3T I & |

1. 3R 2coslx=y®, 1
(A) 0<y<m B) —n<y<n
©) 0<y<2r D) —n<y<0

2. T4 3 =n o v dfed-amerg 61 Hife T8 81 Ted! ? 1
A) 2x1 (B) 1x2
C) 1x1 (D) 1xn
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1)  This Question paper contains 38 questions. All questions are compulsory.
(it) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each.

(viit) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided
in few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

SECTION - A

Question 1 to 20 are multiple choice questions of 1 mark each.

1. If2coslx=y, then 1
(A) 0<y<m B) —n<y<n
(C) 0<y<2n D) —n<y<0

2. Which of the following cannot be the order of a row-matrix ? 1
A 2x1 B) 1x2
(C) 1x1 (D) 1xn
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IUYFH I o & ST & e FAfefaa # @ s A/ a g/2 ¢ 1
() (A+B)=A+B i) A-B)=B -A
(ili) (AB)' =A'B’ (iv) (kAB)' =kB'A’ (k T 3Tfc¥ )
(A) e (i) B) (), (i) @ (iii)
(C) () du (ii) (D) () qur (v)
100 020
4. 3G A =0 2 O|FHMA,=|1 O Oz, @ 1
00 3 00 6
(A) A, =24, (B) A, =-2A,
(C) A=A, D) A, =-A,
T R e e e ] P 1
—COSX SsInx
T
@ o B 3
T T
© 3 D) 5

6. 3JfC 3TYE A 7UT B WH hife < foww Tmiiad aeyg 7, @t f o & & &1 3neyg foww

T g ? 1
(A) AB (B) AB+ BA
(C) (A+B)? D) A-B

7. AU [0, 3] H f(x) = x3 — 12x I =FqH HH & 1
A) -16 B) -9
€ 0 D) 16
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Which of the following properties is/are true for two matrices of suitable

orders ? 1

1 A+B'=A"+PB ) A-B)Y=B -A’

(i) (AB)'=A'B (iv) (kAB)' =kB'A’ (k is a scalar)

(A) (@) only B) @), (1) and (ii1)

(C) () and (11) (D) (@) and (iv)
1 00 0 2 0

4. IfA;,=|/0 2 OjandA,=|1 O O}, then 1

0 0 3 0 0 6

A) A =2A, B) A,=-2A;

C) A=A, D) Ay=-A

cosx sinx

5.  One of the values of x for which =11s 1

—cosx sinx

A) 0 ® 5
T T
© 3 D 5

6. If A and B are skew symmetric matrices of same order, then which of the

following matrices is also skew symmetric ? 1
(A) AB (B) AB+ BA
(C) (A+B)? D) A-B

7.  The least value of f(x) = x3 — 12x, x € [0, 3] is 1
(A) -16 B) -9
€ 0 D) 16

65/1/1 * 5 {}



8. aﬁjbziaé;xzdeAlog b2+ c22| + K3, A FI AR : 1
3a
(A) 3a B) 52
3a_ 3a
©) 122 D) 52
1
x3
9. j—dxaﬂﬂ'ﬁ%: 1
X2+ 2| x| +1
A4 o (B) log 2
1
(C) 2log2 (D) §log2
10. Ty = x| x|, x-3781 T HfeAT ¢ = —1 T o = 1 T FoR &1 7 &bt § 1
1
A o B) -
2 4
c - D) =
(€) 3 D) 3
11. WWRj—x+Px=Q,GﬁP,QWR,y%Wﬁ,aﬂmw% 1
y
P
~d
A) Ja® ®) otV
Ed de
© or® ®) oF
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8. If f - iaxz 5 dx = Alog | b% + 22| + K, then the value of A is 1
3a
A) 3a B) 52
3a 3a
©) 122 D) 52
1
X3
9. The value of j— dx is 1
X2+ 2| x| +1
-1
@A o (B) log 2
1
(C) 2log2 (D) 2 log 2

10. The area bounded by the curve y = x| x

and x = 1 1s given by 1
@) o ® =
3
2 4
c - D) =
©) 3 D) 3

d
11. The integrating factor of differential equation Rd—x+ Px=Q where P, Q, R

y
are functions of y is 1
p
Zdy
@) @ ®) o/t
P P
—d —d
© or D dr"
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joz. mwaﬁw%(enzoaﬁﬁﬁwm,m:% 1
A4 0,1 B 1,1
© 21 (D) 1, wieaTiyd TE 2 |
13. pwasmﬁaés%qaﬁsr§+2§+3ﬁw2€—p§+fgwéwé,% 1
A 0 B) 1
© 2 @) -2

14. mwagmﬁaﬁ;%qﬁgﬁq%@ﬁaﬁﬂ—€—§+ 9k, 21 + mj + 5k T

3t+ 115 + 6k 8w i, 3 1
@A) 8 B) -8
© 2 ®) 2

15. @ |a|=8|b|=37u|axb|=128,d |a-b| a2 1
&) 63 B) 83
(€) 123 D) 312

16. fig (2,5, 7) A ¥@ T =7 = ¢ W T e i @ } 1
@) 2 B) 5
() 74 D) /78
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12. The order and degree of the differential equation d_x(ey) = 0 respectively

are 1
A 0,1 B 1,1
© 2,1 (D) 1, not defined

A A
13. The value of p for which vectors ? + 2]A + 3k and 2? - p]A + k are perpendicular

to each other is 1
@A 0 B) 1

o) 5
© < ® 5

A A A
14. The value of m for which the points with position vectors —i —j + 2Kk,

21 + m? + 51A< and 3i + 1130 + 61A< are collinear, is 1
A) 8 B) -8
5
(C) 2 D) 3
15. If| §| =8, B| =8and|§xg| = 12,thenthevalueof|§-g| 1
&) 63 B) 83
©) 123 D) 312
. : . X Yy z.
16. The length of perpendicular drawn from point (2, 5, 7) on line 1-0-0ls 1
A 2 B) 5
©) 74 D) /78
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7, 1 SATUhad HH — Z 1 JJaH AH & :

@A) 8 (B) 29
(C) 35 (D) 43
18. Ueh LPP & 3e%d %o <hl U1d & 1
A o (B) 1
©€) 2 (D) IS TTha T

AR — T ARG T
fésr : oo T 19 3K 20 TR (A) TE d (R) W UG I 8 | & e feu mu 8
S T 1 e (A) 7T QR 1 T (R) ST Afhd fohal TR 2 | 39 W1 % Hal It
= few T e (A), (B), (C) 3R (D) & & g €ifre |
(A) AR (A) 9uT 76 (R) gH1 @&t 8 3R aeh (R), 31feed (A) i Tt =men
HAT 2 |
(B) Al (A) qe1 @ (R) THI T& &, T b (R), T1hAA (A) I Tel =
T HTE |
(C) tfireer (A) 98 7, g T (R) 7T 2 |
(D) ARTHAT (A) TeTd 2, g T (R) HET 7 |

19. IREReA (A) : T o987 U™ 1 IVTOH % TAM W, Th IWST & b M
e, srafe o & o o o o fo s o 2, 23 | 1
T (R) : ﬁﬁfawﬁAﬁmB%%@PﬂA\B):%l
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17. The feasible region of a linear programming problem with objective

function Z = 5x + 7y is shown below : 1

The maximum value of Z — minimum value of Z 1s

A) 8 B) 29
(C) 35 (D) 43
18. The degree of an objective function of a linear programming problem is 1
A) 0 B) 1
< 2 (D) Any natural number

Assertion - Reason Based Questions

Direction : Questions number 19 and 20 are Assertion and Reason

based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and (D) as given below.

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true and Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : In an experiment of throwing an unbiased die, the
probability of getting a prime number given that

number appearing on the die being odd is 3 1

PAUB
Reason (R) : For any two events A and B, P(A|B) = %2

65/1/1 * 11 {



20. IR (A) : x=py+q,z=ry+saAMx=p'y+q,z=ry+s gu & TE @MU
TER dead g Ife pp'+rr' =12 | 1

@h(R)  : AWM F=a,+Ab, A ¥ =a,+ pb, TR a8 I b,* by =0
2l

g -@
39 @UE T 31T T -3 THT H T & | T T h 2 FF E |

21. (a) Sir=ehifore fop &/ f(x) g fearm o wer 2
-3
, x<3
f(x) = 2(x —3) x = 3 WHAM & AT & |
x—6
— , x23
6
JAYAT
(b) ﬂﬁ\/g(x2+y2)=4xy%,?ﬁ%, 23 W%ﬁfﬂﬁﬁﬁﬂl 2

22. U I IF b R I T IR et Fafia vauer § & w7, Sog aqa §

TR % ST % Fed 1 1 mm¥/min. ¥ | 3 ST et 1 4 aféeper i

B T Sl § TTRH o a1 o T i G T hITaT, J& Siael H TWRH HI @ad 10 mm
2l | 2
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20. Assertion (A) : Lines given by x = py + q, z=ry + s and x = p'y + ¢,

z = r'y + §' are perpendicular to each other when
pp' +rr'=1. 1

Reason (R) : Two linesr = 51 + Xgl and T = 32 + uBZ are perpendicular

to each other if Bl' Bz =0.

SECTION - B

This section comprises Very Short Answer (VSA) type questions of
2 marks each.

21. (a) Check whether function f(x) defined as 2
x-3
—, x<3
f(x) = 2(x—3) 1s continuous at x = 3 or not ?
x—6
— , x23
6
OR
d 1
(b) If\/g(x2 + y2) = 4xy, then find EDXC at (E , l@j 2

22. A room freshner bottle in the shape of an inverted cone sprays the
perfume at regular intervals such that volume of the perfume in the bottle
decreases at the steady rate of 1 mm?/min. Find the rate at which level of
perfume is dropping at an instant when level of perfume in the bottle 1s

10 mm, if the semi-vertical angle of conical bottle is% .

65/1/1 * 13 {



23. fagati P(1, 3, 2) 71 Q(-1, 0, 8)%%@8&%%1}14%@ 14 <1 Ueh iy 19
ehifor | 2

24, TREW A =31—2]+2kau b =1 + 2k T TR FGUT h1 G He YoM B R
F0 F | 38 =g F Fvit Bt Frefa w0t T @iy 7 SR | o 31 fw 6

gl oft 3 Hif | 2
. [ cos2x —sin2x T
25. (a) WAHINT: tan~! - ,0<x<7. 2
cos2x + sin 2x
HYET
(b) msnﬁaﬁﬁmztan(sin‘ll—cos‘l(—%D 2
Qog - T
3 GUE H Y -ITIT TR 6 T & | TIh T o 3 37 ¢ |
1
26. WWW:than‘lxdx. 3
0
+ 2
27. (a) FEHNMC: | A [T dx 3
HAYET
x2
(b) ;'J(x2+9) (x2 + 16) dx 3
/4 1/2
dx
28. AR, = fmmﬂ12= J|x\dx%,?ﬁ‘q’ﬂf’s’qﬁﬁll—412=0. 3
—n/4 -1/2
d
29. (a) me2£:x2+xy+y2wwwmﬁml 3
HAYET
d
(b) aawwﬁwwa%:(x+2)(y+2),aﬂ%ﬁ1ﬁsﬂaﬁﬁﬁﬁq,ﬁm%%ﬁ
y(1) = -1. 3
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23. Find the vector of magnitude 14 in the direction of @), where P and Q are
the points (1, 3, 2) and (-1, 0, 8) respectively. 2

Y A DA on : .
24. Vectors a = 31— 2j + 2k and b =1 + 2k represent the two adjacent sides of
a parallelogram. Find the vectors representing its diagonals and hence

find their lengths. 2
2x —sin 2
25. (a) Simplify : tan! cosox s%n s , 0<x <§ ) 2
cos 2x + sin 2x
OR
. o 1
(b) Evaluate : tan[sm 1—cos (— ED 2
SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
1
26. Evaluate : fx tan~lx dx. 3
0
. x+2
27. (a) FlndJ‘\ /x_zdx 3
OR
. x2
n/4 1/2
dx
28. IfI, = fm and I, = f || dx, then show that I, — 41, = 0. 3
—n/4 -1/2
29. (a) Find the general solution of the following differential equation : 3
oAy _ 2
T Ty
OR
(b) Find the particular solution of the differential equation 3
d
xy g = (@ +2) (v + 2), given that y(1) = 1.
65/1/1 * 15 {}



30. =t Yge T wuE (LLP) %1 UT% R g hife ; 3
S x+y<7,
2% — 3y +6>0,
x>0,y>0

% A Z = 13x — 15y 1 =[AAHIHT HIFT |

31. (a) U HH AT H 3 ATA T 4 TG 11 &, STeiish ST 11 H 8 AT 7T 6 Hhg Tig
& | U UTHT IVTAT TR | TS 3 W hH TEAT 30 ot A1 I H | T g hl AgeSA;
TRt TR TR O 11§ © AGosa1 T Tig ohl THehTel o1 | S Ol § § Th
Y FeRTeT 715 776 o STt T Shl &I <hl STRIehdT AT HITT | 3

CDE]

(b) AT X AU Y H W H Y HH Teh o Ueh U1 B <h! TRiehdT a 7 | Ife gemshi X,
Y © 3ok Ueh & B bl GWTEAT b B, a1 firg Shifse f6 P(X') + P(Y') =2 — 2a + b. 3

T g -
THEIE H CH-ITNI TR F T 8 | TAh T 5 3AF & |

32. (a) U Gy R, Toft qurfeni o aq= Z U 30 YRR uRfa 8 76 R={(x, y) : [x— ¥
WW@@T‘p’@W%, x,yeZ}%l

St HifT 6 R T gosrar dae g a1 78 | 5
AT

®) Wf:R—{%}—)R—{%},sﬂwqﬁﬂﬁa%f@)zgztg.a‘ﬂﬁqﬁ

f Ueh Ueheh! Ud 3T=0[ceh o @ | 5
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30. Solve the following linear programming problem graphically : 3
Minimize Z =13x— 15y
Subject to constraints
x+y<7,
2x—3y+6 >0,

x>0,y>0

31. (a) Out of two bags, bag I contains 3 red and 4 white balls and bag II
contains 8 red and 6 white balls. A die is thrown. If it shows a
number less than 3 then a ball is drawn at random from bag I,
otherwise a ball is drawn at random from bag II. Find the probability

that the ball drawn from one of the bags is a red ball. 3
OR

(b) The probability of simultaneous occurrence of atleast one of the two

events X and Y is a. If the probability that exactly one of the events
X, Y occurs is b, prove that P(X') + P(Y') =2 — 2a + b. 3

SECTION - D
This section comprises Long Answer (LA) type questions of 5 marks each.

32. (a) Arelation R is defined on Z, the set of integers, as 5
R ={(x,y) : |x —y| is divisible by a prime number ‘p’, x, y € Z}

check whether R is an equivalence relation or not.

OR
3 3 3x + 2
(b) A function f: R _{g}—> R —{g}is defined as f(x) =3 5 . Show
that f is one-one and onto. 5
65/1/1  * 17 {}
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33. (a) ?TEA{Z -1 -2|% @A lFaHINT |
1 -1 0
A1 %y @ e gftetr feer =l gt hifse
2y+z=T7,2x—y—-z=8,x—2y =10 5

YT

3 -1 sin3x
(b) IR -7 4 cos2x| T FAIGHAMA (singular) TSR &, @l x & Tt

-11 7 2
H ST ShITT S8 « e [o,g} 7| 5
wdy dy
34. Hﬁchost,y=cosmt%,?ﬁﬁl@$l|\ﬁQﬁF (1—x)dx2—xdx+my=0. 5

35. i i s v ot = Yo 2P Tt = Yo = e i £
TEi | =fe wHie €, i ST o 61 gl T A, e afe Y wfesd €, @t s

v fig 3 i | 5
WIE - T
TG QU T 3 YohUUT LI LT ITH 8 | Tk I% % 4 37 & |

36. Uk H4-wred fefererdl St o U =T § 5000 UTEsh & 91 98 Tceh UTesh 4 rEifia
g feferat 3 fere T 300 wfdead et 2 |

HIO 31T Tf¥eh TERIAT Yoo TG ITEd § | T8 3AH & o T T 1 it sl |
10 TEHI BT WU | 7T fob ot 3 anfifes Yoo | T x 1 S@iadl <l |
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33. (@8 IfA=|-2 -1 -2/{, find A"l and use it to solve the following
1 -1 0
system of equations :
2y+z=T7,2x—y—-z=8,x—2y =10 5
OR
3 -1 sin3x
(b) If| -7 4 cos2x| is a singular matrix, then find all values of x
-11 7 2
where x € {O,E] 5
2
34. If x=cost, y = cos mt, prove that (1 —x2) 3—3 — x%ﬁ% + m?y = 0. 5

. ) -1 -2 -3 —4 -1
35. Check whether the lines given by 2 9 = Y 3 - z 1 and * 5 - Y 5 %
are parallel or not. If parallel, find the distance between them, otherwise
find their point of intersection, if the lines are intersecting. 5

SECTION - E
This section comprises of 3 case study based questions of 4 marks each.

36. An online delivery company in a city has 5000 subscribers and collects
annual subscription fees of ¥ 300 per subscriber for unlimited free
deliveries.

The company wishes to increase the annual subscription fee. It is
predicted that, for every increase of % 1, ten subscribers will discontinue.
Assume that the company increased the annual fee by  x.

65/1/1 * 19 {
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TR AT o MR T = T 6 I T

()  ariies gesh U T o Y ST T b Hew Big Wi ¢ 1
(i) e Rx) anfifer 3[eeh T T x Y TGl & o1E 33T §T Hol TSTET i Tl 7,
R(x) %1 x % %ol o TG H e <hifoTT | 1
(iii) (a) x 198 AM F1a hifY, T&eh fTT R(x) S1ferepad &t | 2
YT
(iii) (b) & IUSTIA T HIFAC ST&T (0, 5000) H R(x) T 37U FTHIM 2 | 2

37. T AM-ATEH e H % 3,00,000 T 98 M, I 2,00,000 % & g8 W 3R
% 50,000 % 1 e M & | SAepuie & fot g% T 100 geI % 1,00,000 fewndl 6
feshl @ % 1,00,00,000 THA 5T |

g A T feehe @l |

TR AT o MR T = T o6 I T

() Uk SAfd Hi-h Tt THTerd TRET Sid HhaT 8 ? 1

(i) (a) W AT T HE T HA T 2,00,000 Shic hl FT TR § ? 2
3reqaT

(i) (b) U A % F it 7 Sfia ht = st 2 7 2

(i) Tk A= Apure Forad gam < Ui T 5,00,000 B, 1 Ueh foohe oft T 3 foram 1 39
Stepate | Sfiaa &t @9reET 1,00,000 B 1 8 | WTRkar 3iTd hifse fob Trga forelt wep
Bl AepuTe <hl foshe W™ Sfiqar 2 | 1
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Based on the given information, answer the following questions :
(1) How many subscribers will discontinue after an increase of ¥ x in

annual fee ? 1

(11) If R(x) denotes the total revenue collected after the increase of ¥ x in

subscription fee, express R(x) as a function of x. 1
(111) (a) Find the value of x for which R(x) is maximum. 2
OR

(111) (b) Find the sub-intervals of (0, 5000) in which R(x) is increasing

and decreasing. 2

37. In an online jackpot, there is one first prize of ¥ 3,00,000, two second
prizes of ¥ 2,00,000 each and three third prizes of ¥ 50,000 each.

A total of 1,00,000 jackpot tickets each costing ¥ 100 were sold there by
raising a fund of ¥ 1,00,00,000.

Rohan bought one ticket.

Based on given information, answer the following questions :

(1) What are the possible amounts, the person can win ? 1
(11) (a) What is the probability that the person wins atleast ¥ 2,00,000 ? 2
OR

(1) (b) What is the probability that the person does not win any amount ? 2

(111) In another jackpot, Rohan also bought a ticket having a prize money
of ¥ 5,00,000. The chances of winning the jackpot are 1 in 1,00,000.
Find the probability that on exactly one of tickets he wins the
jackpot. 1

65/1/1 * 21 {
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38. ¢ftheh HH LY 3 ISeT1ee W §= o feTU SThHL IEd TS eh! W TIeT Tefeh ST 91 % |

T s o

Toh T & T TRt 9 TR ST T o IRt T C; ;a2 + y2 = 64 GRI Ve B |
3 TS =Rkt o WEd H Ush JAhR ATelTe & FTeH Teh el &l 53T &, foraeht wrefientor
Cy:22+y2=4GRITETR |

T TSI o STUR W 4 91 o6 I T :

(i) R C, qeT C,, I TR & G | 1

(i) QHI C, T C, T y i x % Heid o &9 H ST | (v = f(x)) 1

(iii) (a) X TMET TFeht GRIT 2R TTT & T &Ahe HHTheH fael & 1 T | 2
YT

(iii) (b) TTTHR AT GRI B TT & T &heT THIhEH a1 GRI 1A ShIfT |

Do
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38. Roundabouts are often made on busy roads to ease the traffic and avoid
red lights.
One such round-about is made such that equation representing its
boundary is given by C, ; x% + y% = 64.
There is a circular pond with a fountain in the middle of the roundabout
whose equation is given by C, : x% + y2 = 4.
Based on the given information, answer the following questions :
(1) Represent the given equations C; and C, with the help of a diagram. 1
(i1) Expressy as a function of x, (y = f(x)), for both C; an C,, 1
(111) (a) Using integration find the area of region covered by the
roundabout. 2
OR
(111) (b) Using integration, find the area of region covered by circular
pond. 2
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