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(i) G FeT AT &/
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2 37F FE GUE T H 10 357 TAT-A17 57 3 81 Gve g 4 11 5777 8 for77
& JF 4 37 FTE |

(iv)  FAPA F I AT |

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.

Qs - A
SECTION - A

U9 T&IT 1 9 4 d I G971 37k T & |

Question numbers 1 to 4 carry 1 mark each.

1. T HHR A S8 3 3oeht gt | s s i GeE @ ergard 31 R
T 1 ST R TR ?

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 ?
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2. U 319 3G T ol AFAT q97 TH1T &l TEATcHS &9 § SR & | 378
Tl ST ST TR 7

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

What is the diameter of hemisphere ?

3. @Rl -3,-2,-1,0,1,2,3 H ¥ A1GTHAT Tk AT hl AT 1 | 8 G&AT &l
1 AT 1 W HH B ol TTRIehar T gt ?

A number is 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

equalto 1 ?

4. afgfogen 4, k)den (1, 0) & A= g 52 d k% Gaferd 7 = g ?
If the distance between the points (4, k) and (1, 0) is 5, then what can be

the possible values of & ?

Qg - d
SECTION - B

9 G©IT 5 F 10 T Tk Y97 2 3R H ¢ |

Question numbers S to 10 carry 2 marks each.

5. fgsma wefieRtor 2x2 +7x+5v2 = 0 o 4o T i |

Find the roots of the quadratic equation V232 +7x+542=0.

6.  FTa shIfSTT foh 200 3R 500 o sff= fohe qurier 8 @ fawsa & |

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

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



7. fag ST 6 v 90 o =18 & 39 fogen W diEt 5 el W wem
THTAX Bl |
Prove that tangents drawn at the ends of a diameter of a circle are

parallel to each other.

8. k1 98 W F1a shitee ok fore wefiertor x2 +k(2x+k—1)+2=0 & g
ITEATeh AT T © |

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

real and equal roots.

9. THS Tl T3 1 {WEUS Wi q1 36 4:5 % T | AN &9 &
formifsra shifsmo |

Draw a line segment of length 8 cm and divide it internally in the

ratio 4:5.

10. & 77 STepfa |, foredt smer foig P& 99 W Tosi T@md PA e PB @i E 2 |
CD & 31 T09f @1 2, S g ot foig Q X wusf whaelt 2 | afg PA =12 oeft
dar QC=QD =3 Tt &, @ PC + PD &1 4 J1d IS |

30/1/1 4



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.

Qs - |
SECTION -C

9 &A1 11 9 20 T Tk Y99 3 37k R 2 |

Question numbers 11 to 20 carry 3 marks each.

11. aﬁﬁﬁﬁwé@%aﬂmﬁwiamnaiw%%,aﬁmwﬂmnﬁ

=1 I T T |

1 o1 ) .
If m™ term of an A.P. is — and n™ term is —, then find the sum of its
n m

first mn terms.

12. %ﬁ[4—%}+(4—%}+(4—%)+ ........ % 1 TSI T FT J1d A |

Find the sum of n terms of the series (4—%)+£4—%)+(4—%}+ ........

30/1/1 5 [P.T.O.



13, afe TR (14m?)x> +2mex+c?—a* =0 & g THE & o gwise 5
?= a2(1+m2) |
If the equation (1+m2)x2+2mcx+c2 —a*=0 has equal roots then show

that ¢? = a? (1+m2).

14. Sﬁﬁaﬁaﬁaaﬁwammﬁnﬁm%@maﬁm%mWﬁ
U 2 | 39 9 1 10 Tt STafeR s o SR ada # @reft fora smarn
B | AT s | wTHt shT SHaTg F1d shifsT |
The %th part of a conical vessel of internal radius 5 cm and height

24 cm is full of water. The water is emptied into a cylindrical vessel with

internal radius 10 cm. Find the height of water in cylindrical vessel.

15. & g Apfd #, OACB Uk Jq, fSmeht & O qon frean 3.5 aft 2, o
Iquts 2 | afe OD =2 Tt 2t STNfehd 9T 1 &6 JTd hIfT |

30/1/1 6



16.

17.

18.

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

O %5 9Tl T I W U a1l foieg T | &1 w9t {@md TP qen TQ Ei=h 8 & |
fag e fs £ PTQ=2 2 0PQ

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

g91ise foF A ABC 8T A(=2, 0), B(2, 0), C(0, 2) 9T A PQR ST&T P(—4, 0),
Q(4, 0), R(0, 4) 8, Tw&y By 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.

U T3S &1 &wha 5 ot gE 2 13U o 3 (2, 1) 9o (3, —2) 21 Afe
e i Gyj 2, @l y 1 HH 1 i |
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.

30/1/1 7



19. 1 fofer ol Rl Tok €11 Shent AT | TTRIhT J1d shifsTe foh ITeq wrenai
() HATTAFHAL
(i) 1TSS 16 T FT &
(i) <1 I form wee o fge & |
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))  is a doublet of odd numbers.

20. 150 # 3=ft =gE o Fmer & g Ieht g8 T TfomE A1 R 3@ S @ | e
T SFTTHT 0T 2 e | 60° T STeaiaht 45° B ST ® | 71 <t =t 1Y /5
LEIREIIE ]

A moving boat is observed from the top of a 150 m high cliff moving

away from the cliff. The angle of depression of the boat changes from

60° to 45° in 2 minutes. Find the speed of the boat in m/h.
Qg - §
SECTION-D

9T G&AT 21 9 31 ok TAF Y9 4 IAF H1 2 |

Question numbers 21 to 31 carry 4 marks each.

21. IT9R 8 T 3R H=E 4 Tl AT T FHisaTg Bys i 1 IS | T
mﬁwﬁmwmﬁwmﬁwﬁ@mwﬁwé
TR

30/1/1 8



22.

23.

24.

25.

Construct an isosceles triangle with base 8 cm and altitude 4 cm.
. : 2 . .
Construct another triangle whose sides are 3 times the corresponding

sides of the isosceles triangle.

g ShifSie T g o foreft amar foig @ g0 W dfi=h 718 wuwi Tansti 6 dersar
A Bl € |
Prove that the lengths of tangents drawn from an external point to a

circle are equal.

Tsh THTH I o T9H m T TAW p TS o AR H1 SFAE m2 0’ B
TMTEY o 3Gk mdl AT /il &l T SATAE (2m—1) : (2n—1) M |

The ratio of the sums of first m and first # terms of an A. P. is m? : n”.

Show that the ratio of its m™ and n'" terms is (2m-1):(2n-1).

e 919 1 I S § 91 15 foret/oen 2 | g A 30 Rt am o fauda
foem & SRt A 3 SR 4 62 30 fie  aud e ot ® | e Y =
T I |

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.

I ab=0 T O fag Fifsre 6 65 (g, a?), (b, b?) (0, 0) TX@ T & 7

If a#b#0, prove that the points (a,a>),(b,b*)(0,0) will not be

collinear.

30/1/1 9
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26. T I I HaTs 10 THT B | 1% I 3Gk SR oh THIRR Th ad G HaTs
o T T 1Sl SATAT © | QT W oh STGHI oh STTITd J1d shitTT |
The height of a cone is 10 cm. The cone is divided into two parts using a

plane parallel to its base at the middle of its height. Find the ratio of the

volumes of the two parts.

27. et 31 fafsr qrdi ol Uk 1 SheRdl © AT U &1 37ehi o UMHhel JTd L]
21 1 TR T8 T Shehell ® T ST ST T S AT © | ST 25 T R
ht ToRerehl FwTarT 3Tfer & 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.

28. 10 Tt BT ATt g Y Tk AT PQ I % ohex W 60° T ShIVT TN St
B 1 9 % o a9 <1 I WUl % SEhe 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.

29. T 3 & Ul I HAg ¥ 60 H He W A wF fog 4, aed w3
HI0T 30° B, 9UT I o T § e shl TTBTE ol ITaHT HI0T 60° § | et
&1 3l o I S Tag T HETE Fd I |

The angle of elevation of a cloud from a point 60 m above the surface
of the water of a lake is 30° and the angle of depression of its shadow in
water of lake is 60°. Find the height of the cloud from the surface of

water.

30/1/1 10



ST ot 3TTeft & SR O AT O JA1 o w5 & | BT HF 1 &THA J1d

T |

30. < TS 3rpta #, R et S e 28 Bt R o v g9 i e ant

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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31. U IEqArd § SN foRan T O 2 o SmE a5 H TS o Ueh SiaHTehR
3% T THA TIAT | AT % YT, 39 U Rl SAATA ok T e, fSreht
dars 25 H qen =vers 20 Hi R, H =g & fow y= fomn san 2 | 3fe S
qUId: W B A $HY e W RS o foTu 38 ar ol SIS e Bt ur o
REEEQRIECEEREE It

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.

30/1/1 12
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QUESTION PAPER CODE 30/1/1
EXPECTED ANSWER/VALUE POINTS

2
“ad =3t r= gunits
3 2
d =9 units
Favourable outcomes are —1, 0, 1

3
Required Probability = 7

Jéa-12+-0? =5

= k=+4

V2x2 +7x+542 =0

—  2x2+2x+5x+5V2 =0
- (2x+35x+v2)=0

-5
R
2
or #7_\/5

=

SECTION A
tan 0 = ﬁ = ﬁ
BC 1
0=60°
SECTION B

@

N | —

N | —

N | —



6.

10.

11.

A.P. formed is 208, 216, 224, ..., 496

a =496

= 208+ (n—1) x8=496

= n=37

p A Q
Oe

R B S

X +kQx+k—1)+2=0

= x>+2kx+(K*-k+2)=0

For equal roots, b> —4ac =0

=  4K>—4K*+4k-8=0

Correct construction

PA=PC+ CA=PC+CQ

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

PC+PD=18 cm

1
a, = = a+(m—1)d:H

1
n

1
an=i = a+(n-1)d=—
m m

30/1/1

ZPAO = ZOBS = 90°

But these are alternate interior angles

(1)

PQ|[RS
SECTION C
-(2)

()

N | —

N | —

N | —

N | —

N | —

N | —

30/1/1



30/1/1

Solving (1) and (2), a= 1 and d = 1
mn mn

mn 1 1
s =M ow 4 (mn—l)x—
o2 [ mn ( ) mn}

(mn +1)

1 2
12. Sn= (4__]+(4——j+(4—3j+.... upto n terms
n n n

= (4+4+...+4)—l(1+2+3+...+n)
n

n times

N | —

=4n—l n(n+1)
n 2

_7n—1

2

13. (1+m)x*>+2mex +c>—a’=0

For equal roots, B> —4AC =0

=  4m’?—4(1 +m?)(?—a?) =0

= mic?-ct-mict+at+miat=0

= = az(l + mz)

3
14. 1 x Volume of conical vessel = Volume of cylindrical vessel

Let the height of cylindrical vessel be h

3

= A

X

xTx5x5x 24 =1 x10x10xh

W | —

= h=§cm or 1.5cm

30/1/1 3)

l+1
2

N | —

N | —

N | —



30/1/1

15. Area of shaded region = Area of quadrant OACB —Area of AODB 1
=[2x3'5><3'5—lx3.5x2jcm2 1
7 4 2
= ﬁ or 6.125cm? 1
8
16. P Let ZOPQ=0
0 =N ZTPQ=90°-0=/TQP 1
T 0]
Z/TPQ+ Z/TQP + /PTQ = 180°
Q 1
= 90°—0+90°-0+ ZPTQ = 180° 15
=N Z/PTQ =20
1
=2/0PQ —
2
17.  A(=2,0),B(2,0), C(0,2)
AB =4 units, BC = 22 units, AC = 2+/2 units 1
P(—4,0), Q(4,0), R(0,4)
PQ = 8 units, QR = 4+/2 units, PR = 4+/2 units 1
AB _BC _AC _1 |
PQ QR PR 2
AABC ~ APQR
18. ar(AABC) =5 sq.units
AR, 1)
=N Lo yy3y—n+La+2) | =5 -
> y y 5 5
7 7 10 1
B(3, 2) C(E,y] = Y+ =
13 !
RO A 2
4 30/1/1



19.

20.

30/1/1

30/1/1

Total number of outcomes = 36

()

(ii)

(iii)

150 m

Favourable outcomes are
(1,1)(1,2)(1,3)(1,4) (1,5 (2, 1) (2,2) (2, 3)
2,49)3,1)(3,2)(3,3)4,1)4,2)(5, 1) ie., 15

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

Favourable outcomes are

(1,1)(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)1e.,25

25
P(product less than 16) = 6

Favourable outcomes are

3 1
P(doublet of odd number) = 36 or o

Correct Figure

Let the speed of boat be x m/min

CD=2x
@=tan60° = y:@=50\/§
y V3
150
= tan 45° = 150 = 50+/3 + 2x
y +2x

=N x=25(3-+/3)
Speed = 25(3 —/3) m/min

= 1500(3 —~/3) m/hr.

®)

N | —

N | —



21.

22.

23.

24.

30/1/1

SECTION D
Correct construction of given triangle

Correct construction of similar triangle

Correct figure, given, to prove and construction

Correct proof

2
szm

S, n’

%[2a+(m—1)d] 2
= n -2
E[2a+(n—l)d] n

2a+(m-1)d m
2a+(n-1)d n

Solving we get d =2a

a4y at+(m-D)d a+(m-1)x2a

a, a+m-1D)d a+(m-1)x2a

3 2m—1

2n—1

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

PRI
2

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

9
2

= 200=225-x
x =5 (Rejecting —5)

Speed of stream = 5 km/hr

(6)

N | —

N | —

30/1/1
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25.  Area oftraingle with vertices (a, a%), (b, b%) and (0, 0) is

%|a(b2)+b(—a2)+0| 2
1
=Eab(b—a)¢0 as a=b=#0 2
Given points are not collinear
26 21
’ 10 15
= r, =2r, 1
Ratio of volumes of two parts
Volume of smaller cone
~ Volume of frustum
1 X rl2 x5 2 1
- 3 - il 1=+1
1 2, 2 2+ 457 + 217 2
—x xS 41y 4] 0T A
_1 1
7 2
27. For Peter,
Total number of outcomes = 36
Favourable outcome is (5, 5)
. 1 1
P(Peter getting the number 25) = 36 1 )
For Rina, Total number of outcomes =6
Favourable outcome is 5.
. . 1 1
P (Rina getting the number 25) = 3 1 )
Rina has the better chance 1

30/1/1

™)
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28.  Area ofminor segment

1
=2x10x10xm —£x10x10
7 6 4
=10x10 Qxl_ﬁ
76 4
=@(44—21x/§)cm2 or 2(44—21\/5)cm2
84 21
Area of major segment
22 100 )
— [ Z5x10x10 - — (44— 214/3) |em
[7 7 )}
=@(2zo+2lﬁ)cm2 or 2(220+21£)cm2
84 21
29. I
h
o | h
30 ;=tan300 = x:h\/§
60+ 60 +h
————— =tan60°
X
120+h
= S NE)

= 120 + h= h/3 x+/3

= h=60

height of cloud from surface of water = (60 + 60)m= 120 m

®)

N | —

N | —

30/1/1
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30. Areaofshaded region

= Area of square + Area of 2 major sectors.

o

_ [28x28+2 x% % 14 x 14 x §7O };m2

_ 28x28£1+£) = 1708 cm?
28

31. Volume of water in cylindrical tank.

= Volume of water in park.

22
= X Ix 1x5=25x20xh  whereh is the height of standing water.

= h=——m or —cm

Conservation of water or any other relevant value.

30/1/1 ©)

N | —
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