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General Instructions :

(i) All questions are compulsory.

(ii)  The question paper consists of 31 questions divided into four sections —
A, B, C and D.

(iii)  Section A contains 4 questions of 1 mark each. Section B contains 6
questions of 2 marks each. Section C contains 10 questions of
3 marks each and Section D contains 11 questions of 4 marks each.

(iv)  Use of calculators is not permitted.

Qg - A
SECTION - A

Y GEAT 1 9 4 dh TS I3 1 JAF R 2 |

Question numbers 1 to 4 carry 1 mark each.

1. 3fg foigatt (4, k) @ (1, 0) o o= it gt 5 3 1 & o GTfard | =11 2 7

If the distance between the points (4, k) and (1, 0) is 5, then what can be
the possible values of & ?

2. T HAR T Fomg 3f 3okt 9t WS B o e s ergund V311 R
T T ST R TR ?
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The ratio of the height of a tower and the length of its shadow on the

ground is J3:1. What is the angle of elevation of the sun ?

3. U 39 g M HT A qT YHT &bl TATcHE &9 § sl 8 | 37
Tl oh1 T8 T 8 7

Volume and surface area of a solid hemisphere are numerically equal.

What is the diameter of hemisphere ?

4. ERA -3,-2,-1,0,1,2,3 T ¥ IGTSAT Tk GEAT i IHT 77 | 6 G&AT
i 191 1 Q9 B ol JTRrehar T grft ?
A number i1s chosen at random from the numbers -3,-2,-1,0,1,2,3.

What will be the probability that square of this number is less then or

equal to 1 ?

Qg -
SECTION - B

Y9 G&IT 5 ¥ 10 e Yk Y9 2 Th I ¢ |

Question numbers 5 to 10 carry 2 marks each.

5. @ TS TTehia H, forlt SRy foig P& 9 WX Tt 1@¢ PA T PB ©i TS € |
CD U 3= T3} @1 7, S 9 sl foig Q W wusl ahtell 2 | afg PA =12 ot
qem QC=QD =3 @t |, dt PC + PD &1 HF J1d shifsrT |
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In the given figure, PA and PB are tangents to the circle from an external

point P. CD is another tangent touching the circle at Q. If PA =12 cm,
QC=QD =3 cm, then find PC + PD.

T § HHI AATg 1 {@TEUS WU q91 36 4:5 o AT | ATANE €9 H
forwfsa Shifsro |

Draw a line segment of length 8 cm and divide it internally in the
ratio 4:5.

feeme THieT /202 +7x+54/2 = 0 % T 1 HIfSre |

Find the roots of the quadratic equation V2x2+7x+542 =0.

1 SIS TR 200 3R 500 o s foha quTier 8 & v A 2 |

Find how many integers between 200 and 500 are divisible by 8.

k 1 a8 O 1d AT formes fore aefieon x2 +k(2x+k—1)+2=0 % g

JTEd ek aUT THH ¢ |

Find the value of k for which the equation x2+k(2x+k—1)+2 =0 has

real and equal roots.

30/1/3 4



10. 3Tfd |, AB @91 CD 318\ Heanati ared 3t gt i 3wfs sl T € |
fog i o AB = CD |

D
C

In the figure, AB and CD are common tangents to two circles of unequal

radii. Prove that AB = CD.

A
B
, D
C
Qs - |
SECTION - C

U9 GEIT 11 T 20 T Tcdeh 99 3 37 1 2 |

Question numbers 11 to 20 carry 3 marks each.

11. <1 fofsrs arEt st Wk |1 ekt AT | UTRIekaT 1 shifSTT foh e dena
() HAMTAFAE
(i) 1TV 16 & FHH &
(i) <1 g T Tt f5 = |
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Two different dice are thrown together. Find the probability that the

numbers obtained

(1)  have a sum less than 7
(i1)  have a product less than 16

(ii1))  1is a doublet of odd numbers.

12. O %3 9Tl Tk 9d W U aTel foieg T & &1 Tu9t {@Td TP aem TQ Wi 3 7 |
fag e fs £ PTQ=2 2 0OPQ

Two tangents TP and TQ are drawn to a circle with centre O from an
external point T. Prove that £ PTQ =2 £ OPQ.

13. U BYS 1 &%at 5 o 318 © | 38 & 3N (2, 1) 99 (3, —2) § 1 AfS
< wfrd (%yj 2, y o0t R |
The area of a triangle is 5 sq units. Two of its vertices are (2, 1) and

(3, 2). If the third vertex is (%, yj, find the value of y.

14. ft (4—%}{4—%}(4—%} ........ % 5 UST T FT 14 |

Find the sum of n terms of the series (4_1}_(4_2}{4_3}_ ........

n n n

15. &sE fh A ABC W&l A(=2, 0), B(2, 0), C(0, 2) @& A PQR &l P(—4, 0),
Q(4,0), R(0, 4) ®, Tw&w fryei 2 |

Show that A ABC, where A(-2, 0), B(2, 0), C(0, 2) and A PQR where
P(—4, 0), Q(4, 0), R(0, 4) are similar triangles.

30/1/3 6



16. & TE R H, OACB T I4, @t o5 O qun frsar 3.5 At 2, &
Igaier 1 AfE OD =2 Tt T ol STifeRd 9T T &F%a J1d ShITT |

A

O B

In the given figure, OACB is a quadrant of a circle with centre O and
radius 3.5 cm. If OD =2 cm, find the area of the shaded region.

A

17. afe i (1+m?)x® +2mex+c*—a*> =0 % 9o @HE & df guise fR
?=a* (1+m2) |
If the equation (1+m2 )x2 +2mex+c?—a? =0 has equal roots then show

that ¢ = a? (1+m2).

30/1/3 7 [P.T.O.



18.

19.

20.

Ife T TUTAR J 1 pdl UG ¢ qYT ¢a1 UE p & I a3 foh ST 1l UG
(p+qg-n2l

If the pth term of an A. P. is ¢ and qth term is p, prove that its n'™ term
is(p+q—n).

16 T T8 % 4T % Toh 319 TTicl ol TUEITR BIe 319 R H STal Sl
3, o8 gk <t oo 4 aft qen =g 8 Tt R | 38 YRR o wigpadt
HEAT A shTSTT |

A solid metallic sphere of diameter 16 cm is melted and recasted into

smaller solid cones, each of radius 4 cm and height 8 cm. Find the

number of cones so formed.

Teh URTE! <l =1el o1 Teh HIFI o U8 & I il 60° 2 U7 UETel o I 9
AR o TIRER 1 39 0T 30° ® | Ffe HAR i =g 50 Hi 7, o UsTe! I

F4TS 1 I |

The angle of elevation of the top of a hill at the foot of a tower is 60°
and the angle of elevation of the top of the tower from the foot of the hill
is 30°. If height of the tower is 50 m, find the height of the hill.

Qs - §
SECTION -D

9 GEAT 21 § 31 Tk Tcoh 9 4 37k 1 ¢ |

Question numbers 21 to 31 carry 4 marks each.

21.

& T8 T #, R T et S e 28 S R dun wRE 9 1 e
ST Y el } SEfh O A€ O Al % R & | SIAThd AT H &b J1d
Fhifer |
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In the given figure, the side of square is 28 cm and radius of each circle
is half of the length of the side of the square where O and O’ are centres

of the circles. Find the area of shaded region.

[P.T.O.
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23.

24,

25.

26.

In a hospital used water is collected in a cylindrical tank of diameter 2 m
and height 5 m. After recycling, this water is used to irrigate a park of
hospital whose length is 25 m and breadth is 20 m. If tank is filled
completely then what will be the height of standing water used for

irrigating the park. Write your views on recycling of water.

10 Tt B a1et g <t e ST PQ I % heg T 60° T ShIVT AR L
B | I % oY T < 9 @Uel % Shel J1d ST |
A chord PQ of a circle of radius 10 cm subtends an angle of 60° at

the centre of circle. Find the area of major and minor segments of the

circle.

fex 31 farfsra ardi Rl we 1 Thekdl © QT STCd &1 37ehi ST I[UHGA T Rl
2 | T4 Tk U1 Rl ekl @ AT ITCd F&AT o1 1 Shidl & | EEAT 25 ITed shid
=1 formehl GTaT 31ferer ® 7

Peter throws two different dice together and finds the product of the two

numbers obtained. Rina throws a die and squares the number obtained.

Who has the better chance to get the number 25.

g shifSTe Tk 3 o forelt ot foig @ 9 W Eii=h 18 wuwt {@sti st oAemsat
THM Bel 2 |
Prove that the lengths of tangents drawn from an external point to a

circle are equal.

Ts 919 ot I S | =it 15 fort/wer 7 | 3% Tma 30 R g o faudia
famm # SR 4 3E SR 4 52 30 fiee W Ao dle ST ® | 9 S =

J1d HIfST |
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27.

28.

29.

Speed of a boat in still water is 15 km/h. It goes 30 km upstream and
returns back at the same point in 4 hours 30 minutes. Find the speed of

the stream.

e a=b=0 T @ g T 6 &g (a, a?), (b, b?) (0, 0) TG T & ?

If a#b#0, prove that the points (a, az),(b, bz) (0,0) will not be

collinear.

Tk BIYS ABC il w1 dFifvig s BC=7 @i, £ B=45° q
Z A=105° 2 | 319 T = T3 Y T hifsre et oemd A ABC i
) .~ 3 .

T et 1 2 T

Construct a triangle ABC with sides BC=7 cm, ZB=45° and

. 5 SR}
Z A =105°. Then construct a triangle whose sides are 7 times the

corresponding sides of A ABC.

aﬁ@m%aﬁrpaiqaéw%ﬁa%é,a}%@ﬁﬁ?%w

TR &G & T9H pg YT T AN (p‘];l] BT |

If the pth term of an A. P. is é and qth term 1is %, prove that the sum

of first pg terms of the A. P. 1s (pq;lj.

30/1/3 11
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30. T J&Teh g W o T Ffeaa foig € T dMR & R’ &1 394 &0 30°
T ST © | AfE Sereh HAR ok SMur i SR 20 WY = a1 et # 3w
HIVN 15° &g ST § | HFR 31 HATS 1 hieT |
An observer finds the angle of elevation of the top of the tower from a
certain point on the ground as 30°. If the observer moves 20 m towards

the base of the tower, the angle of elevation of the top increases by 15°,

find the height of the tower.

31. 10 &t B591 o UH WF hl ITh YN & THIR Th GHAA ST 3G
ST o ey foig O @ fewml § aier S ® | I fewdt o stRraHt st e
IS |
A cone of radius 10 cm is divided into two parts by a plane parallel to its

base through the mid-point of its height. Compare the volumes of the

two parts.
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QUESTION PAPER CODE 30/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
JE- D+ (k00 =5
= k=44
N AB 3
tanf= — = —
BC 1
= 0 = 60°
B Vg
%nr3 =3nr? =>r= %units
d =9 units
Favourable outcomes are —1, 0, 1
. e 3
Required Probability = 7
SECTION B

PA=PC+ CA=PC+CQ

= 12=PC+3=PC=9%9cm
PD=9cm
PC+PD =18 cm

Correct construction

19)

N | —

N | —

N | — N | — N | —

N | =
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7. 2x2+7x+5V2 =0

= 2x%+2x+5x+5V2 =0 1
= 2x+5x+v2)=0
-5
= x=-——=, -2
V2
or ﬂ’_ﬁ 1
2
8. A.P.formedis 208,216,224, ...,496 1
a, =496
1
= 208+ (n-1)x8=496 )

1

10. Construction: Extend AB and CD to meet at P E
PA=PC 1

2

PB=PD

1
= PA-PB=PC-PD 5

1
= AB=CD >

(20) 30/1/3
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SECTION C

11. Total number of outcomes = 36

()

Favourable outcomes are
(1,1)(1,2)(1,3)(1,4) (1,5 (2, 1) (2,2) (2, 3)

2,493,1)(3,2)3,3)4, 1) 4,2)(5, 1)1e, 15

15 5
P(sum less than 7) = 36 or =

(i) Favourable outcomes are
(1, D) (1,2)(1,3) (1,4) (1,5) (1,6) (2, 1) (2,2) (2, 3)
(2,4)(2,5)(2,6)3,1)(3,2)(3,3) 3,4 (3,5 (4, 1)
(4.2)(4,3)(5,1)(5,2) (5,3) (6, 1) (6, 2) ie., 25
25
P(product less than 16) = 36
(i) Favourable outcomes are
3 1
P(doublet of odd number) = 36 or 0
12. P Let ZOPQ=60
0 Z/TPQ=90°-0=/TQP
T (0] e Q Q
ZTPQ+ ZTQP + /PTQ=180°
Q =  90°-0+90°—0+ /PTQ=180°
= ZPTQ=26
=2/0PQ
13. A2, 1) ar(AABC) =5 sq.units
= %[2(—2—y)+3(y—1)+%(1+2)} =5
= y+ 7 10
B(3,-2) C(Z, y] 2
2 13
= y=7
30/1/3 21)



14.

15.

16.

17.

30/1/3

1 2
Sn= (4 __j+(4——j+(4—ij+.... upto n terms
n n n

= (4+4+...+4)—l(l+2+3+...+n)
n

n times

_ 4n_lxn(n+1)
n 2

3 Tn—1

2

A(-2,0),B(2, 0), C(0,2)

AB =4 units, BC= 22 units, AC = 2\/5 units

P(—4,0),Q(4, 0), R(0,4)

PQ = 8 units, QR = 4+/2 units, PR = 4+/2 units

AB BC AC 1
PQ QR PR 2

AABC ~ APQR

- [2x3'5><3'5—1x3.5x2
704 2

Q or 6.125cm?

(1+m?)x>+2mex+c2—a2=0

For equal roots, B> —4AC =0

= 4m’c?—4(1 +m?)(?—a?) =0

= mict-ct-mict+at+miat=0
= cz=a2(1+m2)

(22)

=

l+1
2

N | —

Area of shaded region = Area of quadrant OACB —Area of AODB 1

N | —

N | —

30/1/3
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18. ap=q:>a+(p—1)d=q (D)

aq=p:>a+(q—1)d=p ..(2)

Solving (1) and (2) we get,a=p+q—1,d=-1
a,=a+(n-1)d
=(p+tq-D+m-D D
=p+q-n
19. Let the number of cones be n

Volume of' sphere = Volume ofn cones

D X

h = x =503
50 m

h
— =tan 60°
X

60° 30°

= h= 503 x+/3 =150

Height of hill= 150 m

30/1/3 23)

N | —

N | —

N | —
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SECTION D
21. Areaofshaded region
. 1
= Area of square + Area of 2 major sectors. 15
=[28x28+2x2x14x14x270 };m2 1L
7 360° 2
—28x28[1+33) = 1708 cm® 1
28
22.  Volume of water in cylindrical tank.
= Volume of water in park. 1
22 1
— Ix 1 x5=25x20xh  whereh is the height of standing water. 15
h= A m or 22 cm 1
= 350 7 2
Conservation of water or any other relevant value. 1
23.  Areaofminor segment
1
=22 x10x10 x ﬁd —ﬂxlo 10
7 F.°o 4
“1ox10] 2,1 3
7 6 4
1
100 o5 4= 213)em? or %(44—21\6) cm? 25
Area of major segment
[272 x10x 10—@(44 21\/>)}m
100 (220 +213)em? or %(220+21\B) cm? 1%

24 30/1/3



24.

25.

26.

27.

30/1/3

30/1/3

For Peter,
Total number of outcomes = 36

Favourable outcome is (5, 5)

1
P(Peter getting the number 25) = I

For Rina, Total number of outcomes =6

Favourable outcome is 5.

P (Rina getting the number 25) = %

Rina has the better chance

Correct figure, given, to prove and construction

Correct proof

Let the speed of stream be x km/hr.

Speed ofboat upstream = (15 — x) km/hr.

Speed of boat downstream = (15 + x) km/hr.

30, 30
15-x 15+x 2

PR
2

30(15+x+15-x)
(I5-x)(15+x)

o
2

= 200=225-x%
x =5 (Rejecting —5)

Speed of stream = 5 km/hr

Area oftraingle with vertices (a, a), (b, b*) and (0, 0) is

%|a(b2)+b(—a2)+0|

25

R )(4:2

N | —

N | —
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%ab(b—a);to as a=b=#0
Given points are not collinear

28. Correct construction of AABC

Correct construction of similar triangle

1

1
-— = a+(p-Dd ==
2. a,= a+(p-1) (D)

Q

1 1
-—— = a+(q-1)d=— e
%= P )

1 1
Solving (1) and (2) we get,a= —,d = —
pq

Pq

_paj, L
Spq— 2[2>< +(pq —1) x

Pq Pq
_ (pq+1)
2
30. A Figure
h
— =tan 45°
5
h
= h=x
30° 45° . h )
~—20 m— * B x+20 = tan 30
= h/3 =x+20
= h/3 =h+20
20
= h= \/5 1
or 10(v/3 +1)

Height oftower = 10(+/3 + 1)m

(26)

30/1/3



30/1/3

AABC ~ AAPQ
h _ 5
= oh 1
2h
= r, = 5 cm 1
Volume of smaller cone
[P
= —n(5)" xh 1
3
Volume of frustum
= %ﬂ:xh(Sz +10% +5x10)

=

Vidya Ci&mp

30/1/3 27
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