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(iv) FAPAR] & FI1T H1 7HT T8 & |

General Instructions :
(1) All questions are compulsory.

(it)  The question paper consists of 31 questions divided into four sections —A,

B, C and D.

(iti) 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.

Qug A
SECTION A

G977 71 G4 TF II9F J97 1 3IF F1 & /

Question numbers 1 to 4 carry 1 mark each.

1. 3Ffe 30 . = Tk HMR, YU W 103 . At BT A 2, A GH T IAAHA
I AT R ?

If a tower 30 m high, casts a shadow 10/3 m long on the ground, then

what is the angle of elevation of the sun ?

30/2 2



2. 900 &SI % Th & H H IGood Th He g9 W Hel g3 ¥« Fepad
TIRhdT 0-18 3 | G H ¥g gU Hal <hl T&AT T & ?

The probability of selecting a rotten apple randomly from a heap of
900 apples is 0-18. What is the number of rotten apples in the heap ?

3. Uh A 3G, e a,, —a, =84 ¥, I WE AT 1R ?

What is the common difference of an A.P. in which 89y —ay = 84 7

4. A U 9@ fog P A a BISA1 q91 O g a1l I W G T8 31 SRi@rsl &
=1 1 S0 60° &1, A1 OP h AeTE F1d shifvT |

If the angle between two tangents drawn from an external point P to a
circle of radius a and centre O, is 60°, then find the length of OP.

Qus o
SECTION B

Y97 GEIT5 & 10 T JdF G975 2 376 & /

Question numbers 5 to 10 carry 2 marks each.

5. TH @ y-31& qA1 x-31& I HAW: f6gall P adl Q W Uid=sg &l 7 | AR
(2, - 5), PQ %1 "eA-fofg &, I P am Q % ez Jd Hiie |

A line intersects the y-axis and x-axis at the points P and Q respectively.
If (2, — 5) is the mid-point of PQ, then find the coordinates of P and Q.

6. 3 Px, y) s A5, 1) 991 B(- 1, 5) ¥ gl &dM &, a1 fag =hifse s
3x = 2y.

If the distances of P(x, y) from A(5, 1) and B(- 1, 5) are equal, then prove
that 3x = 2y.

30/2 3 P.T.O.



10.

p &1 98 HH F1a Hifr fraes o fgema efiemtor px? - 14x + 8 = 0 1 T A
TEH 6T 2 |

Find the value of p, for which one root of the quadratic equation
px2 — 14x + 8 = 0 is 6 times the other.

foag SIS for g i forell Sfran & o7 fogetl w &= T Tei@m Sfan =

1Y GH hIvT SHTC! & |

Prove that the tangents drawn at the end points of a chord of a circle
make equal angles with the chord.

T g Torelt TSt ABCD 1 @4 IIRI YSI13Ti ohl T9°1 LT 7 | g shife fh
AB + CD =BC + DA

A circle touches all the four sides of a quadrilateral ABCD. Prove that
AB + CD = BC + DA

TR A 8, 14, 20, 26, ... Tl hIH-HT UE b 419 Y& & 72 b B 2
Which term of the A.P. 8, 14, 20, 26, ... will be 72 more than its 415 term ?

Qs q
SECTION C

97 &1 11 8 20 TF 9% Jo7 & 3 HFH & |
Question numbers 11 to 20 carry 3 marks each.

11.

30/2

Uh 319 g o g1y bl fommd 4.4 #1. x 2.6 @, x 1.0 #t. 3 | 38 U=
30 9 7dftes B3 3 5 ) HierE 1 Ush WREAT SRR 9189 ST TR

3 | 9159 <l TE13 TG T |

The dimensions of a solid iron cuboid are 44 m x 2:6 m x 1-0 m. It is
melted and recast into a hollow cylindrical pipe of 30 cm inner radius and
thickness 5 cm. Find the length of the pipe.
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12. < 73 3R H, O hg AT & Tehgd Il ohl BT 21 THT qAT 42 T 7 |
Ife ~ AOB = 60° 8, 1 BHT(hd W Sl &% F1d it |

[n=§wmamﬁm

In the given figure, two concentric circles with centre O have radii 21 cm
and 42 cm. If £ AOB = 60°, find the area of the shaded region.
22

[Use n = 7]

13. 547, =€) 3 1-8 M. TE Tk T8 H I 25 fri/aver hi fd @ S Wi R |
39 40 e @ forad &owa &t fE=ms & gt 7, afe G & faw 10 ot
Mg g ) SATE9TRT & 2

Water in a canal, 54 m wide and 1:8 m deep, is flowing with a speed of

25 km/hour. How much area can it irrigate in 40 minutes, if 10 cm of
standing water is required for irrigation ?

30/2 5 P.T.O.



14.

15.

16.

17.

30/2

11°
U § favTia sear 8 2 y o1 99 ot 91a Hif |

ferg (% YJ, fagati P(2, -2) @1 Q(3, 7) = AW I T@rEe wl fohe

In what ratio does the point [%, yj divide the line segment joining the

points P(2, — 2) and Q(3, 7) ? Also find the value of y.

U HHR & U1 & [ arell et W@ ® uig & wus: 4 @, q9n 16 @ H
A WA g Ca D e 1 9k Ca D HAR & R &% I HI0
Th-GEX o T &, Al HHAR hl HaT3 A1d hIT |

On a straight line passing through the foot of a tower, two points C and D
are at distances of 4 m and 16 m from the foot respectively. If the angles

of elevation from C and D of the top of the tower are complementary, then
find the height of the tower.

T It H 15 A%e AT $HS bl g & | Ie I § T Teh it I eI oh
TRIhdl Ueh TG Tig el hi ITRIehal <hl o THT &1, i &l | ohicit gl <hl
TE&IT 1A HIT |

A bag contains 15 white and some black balls. If the probability of

drawing a black ball from the bag is thrice that of drawing a white ball,
find the number of black balls in the bag.

&l TS SATHRIA H, Y% 3 HHI ™ h dH €T, 4-5 HHI SATH I Th g ad
4-5 Tt T3 1 Tk LT A T E | SRAThd VT 1 TG G I |

<—31?m'1~>®’<73ﬁ1ﬁ—>



18.

19.

20.

30/2

Three semicircles each of diameter 3 cm, a circle of diameter 4-5 cm and a
semicircle of radius 45 cm are drawn in the given figure. Find the area of
the shaded region.

<— 3 cm 3 cm 3cm —

2-4 Wl T3 qAAT 0-7 WHI AT o Th 3 AE-gd dad § dAT o HHM
SaTg o GHH ESAT 61 Tk Ad-gTd A e H R o a2 | 99 g

319 1 Hd TS31F &%l AT T |

From a solid right circular cylinder of height 24 cm and radius 0-7 ¢cm, a
right circular cone of same height and same radius is cut out. Find the

total surface area of the remaining solid.

Ife T U UG w1 1091 S 52 qAT 1741 Ye 139 US ¥ 20 ek g, i
HHTAL Al AT HITC |

If the 10" term of an A.P. is 52 and the 17*" term is 20 more than the
13th term, find the A.P.

If¢ x § TR (¢ - ab) x% - 2 (a2 —be) x + b2 —ac = 0 % TA S &, dl
iR A aa=0 2831 a+b%+c3=3abc B |

If the roots of the equation (c®-ab)x?2 -2 (a?-be) x + b2 —ac =0 in x are
equal, then show that either a =0 or a% + b3 + ¢ = 3abe.

7 P.T.O.



Qus T
SECTION D

97 G&IT 21 & 31 T b Jo7 & 4 37 & |

Question numbers 21 to 31 carry 4 marks each.

21.

22,

23.

24.

30/2

Ffg foig Ak + 1, 2k), B(3k, 2k + 3) @1 C(5k - 1, 5k) €@ &, @ k &I AH
A HIT |

If the points A(k + 1, 2k), B(3k, 2k + 3) and C(5k — 1, 5k) are collinear,
then find the value of k.

< i arEt <l Tk T ekt TRIT | WTRIehdT FTd ShifNTT fob 9Ted HEnaTi
(i) IS 9 BT, 3T
(i) TOF%A G BT |

Two different dice are thrown together. Find the probability that the
numbers obtained have

(1) even sum, and

(ii1)  even product.

T IS ABC hl &1 shifST o gt BC = 7 89#t, £ B = 45°, £ A = 105°
B | a9 T 31 BIgs il 1 e [geht o A ABC 1 @ STt hi

%Tﬁeﬂ

Construct a triangle ABC with side BC = 7 ecm, £ B = 45°, £/ A = 105°.

Then construct another triangle whose sides are % times the

corresponding sides of the A ABC.

Torelt aui-STer wUgw a1 H, 22 H. x 20 Ht. h B U INISA TgHL 2 Hl. YR
% SITE qAT 3-5 H. SIS o Teh S-ThR dob H AT 2 | Ife 3o W 1 &1, A
ST I fop Tl # fehafl ol g8 | STo1 W&0 W 379 e o< ST |

In a rain-water harvesting system, the rain-water from a roof of
22 m x 20 m drains into a cylindrical tank having diameter of base 2 m
and height 3-5 m. If the tank is full, find the rainfall in cm. Write your
views on water conservation.



25. fag Ffm o au % et o fog @ 99 W o= 6 < wiXwnett i et
HAH Bl 2 |
Prove that the lengths of two tangents drawn from an external point to a
circle are equal.

26. & TS AR H, XY a1 X'Y', O whg Tt I I & HHIR TR § q7 T
3T TRI@T AB, MEH @9 fog C 2, XY &l A @1 X'Y' &l B W ¥fd=aq
w7 | frg T o 2 AOB = 90°.

X P AY

A
v

. J .

1 T >

X/ Q B Y/

N

In the given figure, XY and X'Y' are two parallel tangents to a circle with
centre O and another tangent AB with point of contact C, is intersecting
XY at A and X'Y' at B. Prove that 2~ AOB = 90°.

N

v

N
N
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27. 9f¢ g THTAR ATEAT o YW n UG o AMTHA! T UM (7n + 1) : (4n + 27) B,
ql 39oh 9d TSl T T AT HITTT |

If the ratio of the sum of the first n terms of two A.Psis (7n + 1) : (4n + 27),
then find the ratio of their 9 terms.

28. x % fou g« il
1 + 1 =ll,x¢§,5
2x —3 X—5 9 2
Solve for x :
S WS S
2x -3 X -5

29. TH (@l 300 ot 1 g THEWH A § 0 Ll 2 | A TWmet i A
5 Topefl/erer stgT & ST, a1 AT H 2 U HH HA AT 7 | S!Sl A =0
I hIfST |

A train covers a distance of 300 km at a uniform speed. If the speed of the

train is increased by 5 km/hour, it takes 2 hours less in the journey. Find

the original speed of the train.

30. U® HEAR I A8 ¥ Th Alth THEAH a1 § HAR 6l T ATl g3 HR H
TEAl g | I 12 T § R 1 319909 101 Uiafad gt 30° @ 45° 8 ST
g, 1 1 ShIT o 319 fopa ¥99 § SR HMR T 959 S |

A man observes a car from the top of a tower, which is moving towards
the tower with a uniform speed. If the angle of depression of the car
changes from 30° to 45° in 12 minutes, find the time taken by the car now
to reach the tower.

30/2 10



31.

30/2

&t T 3Tehfd W, A ABC T awehiv fqw & fd £ A, 90°2 | AB, ACd BC
%! ATE W TUTT @i T & | SATTehd WHT 1 &% F1d hIT |

In the given figure, A ABC is a right-angled triangle in which £ A is 90°.
Semicircles are drawn on AB, AC and BC as diameters. Find the area of

the shaded region.

11
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QUESTION PAPER CODE 30/2
EXPECTED ANSWER/VALUE POINTS

30/2

SECTION A
B 30
1. tan0= ——= = \/5
1043
30m
= 0=60°
A AN
10M3 m

Let the number of rotten apples in the heap be n.

n

— =0.18
900

= n=162

a, —a,=84=(a+20d)-(a+6d)=284

= 14d=284

A ZOPA = 30°

sin30°= —
(0)

= OP=2a

SECTION B

Let the coordinates of points P and Q be (0, b) and (a, 0) resp.
=2=a=4

2
2

(n

N | —

N | —

N | —

N | —



30/2

b 1
—=-5=b=-10 —
2 2
P(0, —10) and Q(4, 0) %
PA’ = PB?
= (x=5?+(y-1)?=x+1)1>+(y-5)7> 1
= 12x=8y
= 3x=2y 1
Let the roots of the given equation be o and 6a. %
Thus the quadratic equation is (x — o) (x—6a) =0
= x*-Toax+6a’=0  ..() %
) . ) » 1 8 .. 1
Given equation can be writtenas X" ——X +— =0 ...(1) 5
p p
. . . .. 14 2
Comparing the co-efficients in (i) & (ii) 7a.= — and 60~ = —
p p
. 1
Solving to getp=3 5
A Case I:
C t Fi !
p orrect Figure 5
Since PA=PB
B
) 1
Therefore in APAB 5
/PAB = /PBA %
1
Case II: Ifthe tangents at A and B are parallel then each angle between chord and tangent = 90° 5

12) 30/2



10.

11.

30/2

30/2

D R C Here AP=AS

S BP =BQ
0 CR =CQ

DR =DS

Adding (AP + PB) + (CR + RD) = (AS + SD) + (BQ + QC)

= AB+CD=AD +BC

Herea=8,d=6

Leta =72 +a,,

= 8+(n-1)6=72+8+40x6
= 6n=318

= n=353.

SECTION C

Volume of cuboid=4.4 x2.6 x 1 n©°

Inner and outer radii of cylindrical pipe =30 cm, 35 cm

T
Volume of material used = W(?, 52 - 302) xhm?

7T
1007

x65x5h =4.4x2.6

x 65 % 5h

T

Now 3
100

h= Tx4.4%x2.6x100x100
22x65x%x5

= h=112m

13)

N | —

N | —

N | —

N | —

N | —

N | —
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12. Areaofregion ABDC = n% x (422 = 21%)

= 2><l><63><21
7 6

=693 cm’
Area of shaded region = n1(42% — 21%) —region ABDC

=27—2><63><21—693

=4158 — 693

= 3465 cm?

13.  Volume of water flowing in40 min= 5.4 x 1.8 x 25000 x %m3

=162000 m’

Height of standing water =10 cm=0.10 m

Area to be irrigated = 162000
0.10
= 1620000 m?
14. Let PA:AQ=k: 1
— k1 . 243k _24
P22 AG;‘, y] RS K+l 11
o2
= "9

Hence the ratiois 2 : 9.

-18+14 _ 4
11 11

Therefore y =

(14)

N | —

N | —

N | —

N | —

30/2
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15. Correct Figure
h
tan 0= — (1
2 ()
90-0)= h
A<Am—C D tan (90—0)= =
«~—16m ——
h
= to=— (i
co 6 (i)
Solving (i) and (ii) to get
h* = 64
= h=8m
16. Let the number ofblack balls in the bag be n.
Total number of balls are 15 +n
Prob(Black ball) =3 x Prob(White ball)
n_ 3Ix 15
15+n 15+n
= n=45
n(9) 81
17. Area of semi-circle PQR = —(—j = nem?
2\ 2 8
Areaofregion A= 7{2}2 = g1t cm?
ea of region 1 16
B C _ 3)? 9 2
< 3om o« 3om 5/ < 3om > Areaofregion(B+C)=m 5 _chm
D

2
Area ofre ionD=E 3 =27tcm2
& 202) "~ 8

Area of shaded region = ETc —gn —2n+2n cm?
8 16 4 8

30/2 as)

N | —

N | —

N | —



18.

19.

20.

30/2

A Total surface area of remaining soild
2.4 cm = nrl + r? + 2nrh
T em I= (24 +(0.7)> =25cm

TSA =nr(l+r+ 2h)
= % x0.7(2.5+0.7+4.8)
=17.6 cm®

Here a;, =52

= a+t9d=52  .(0)

Also a17=20+a13
= a+16d=20+a+12d

= 4d=20  ..(ii)

Solving to getd=5anda="7

or APis7,12,17,22,......
For equalroots D=0
Therefore 4(a” — be)? — 4(c? — ab) (b” —ac) =0

4[a* + b*c? — 2a%be — b?c? + ac’® + ab® — a’be] = 0

= a(@+b>+c—3abc)=0

= a=0ora’+b+c>=3abc

(16)

N | —

N | —

N | —

30/2



21.

22.

23.

24.

25.

30/2

30/2

SECTION D

Points A, B and C are collinear
Therefore %[(k +1)(2k +3 - 5k) +3k(5k - 2k) + (5k - 1)(2k -2k - 3)] =0 1

=(k+ 1)(3-3k)+9k*—3(5k—1)=0
=2k>-5k+2=0 2

=(k—2)(2k—1)=0

= k=2 - 1
2
Total number of outcomes = 36 1
s pevensumy - 15— 1 1
(1) P(even sum) = 36 2 >
i) P(even product) = - = > =
(i1) P(even product) = 36 4 )
Correct construction of AABC and corresponding similar triangle 2+2
. L 1
Volume of rain water on the roof = Volume of cylindrical tank 5
Le., 22X20Xh=%xlxlx3.5 1
1
= h=—m 1
40
=25 1
Scm >
Water conservation must be encouraged
or views relevant to it. 1
. . 1
Correct given, to prove, construction and figure 4x 5=
Correct Proof 2

a7
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26. Inright angled APOA and AOCA
AOPA = AOCA
/ZPOA=ZA0C (1) 1
Also AOQB = AOCB
ZQOB = /ZBOC ..(1i1) 1

Therefore ZAOB=/A0C+ ZCOB

I i
1 poc+Lco

5 5 Q 1
_ %(LPOC + /COQ)
_ 1100

2
= 90° 1

27. Let the first terms be a and a’ and d and d’ be their respective common differences.

%(2a+(n—l)d)

S_n_ _ Tn+1 |
Sa %(2a’+(n—1)d‘) 4n+27

n-1
a+[ 2 )d _ In+l !

- [n_l) " 4n+27

a'+|—1d

2

n-—1

To get ratio of 9™ terms, replacing - 8

= n=17 1

ty a+8d 120 24
= = or

H 2 = = — or — 1
encetg a'+8d' 95 19

28. [(x—5)+(2x+3)]9=1002x—3)(x—5) 1
=  20x2-157x+222=0 1

s 30/2
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=  (x—6)(20x—37)=0

= x=6,3—7
20

29. Let original speed of train be x km/hr

300 300
Therefore T -

X+5

= x*+5x-750=0

=  (x+30)(x-25)=0

= x=25o0rx=-30

Speed =25 km/hr
30. Correct Figure
h
— =tan45°=1
X
= h=x ..(1)
“«—X——>«—y——> h 1
= tan 30°=—=
X+Yy NE)
=X Ph=x+y .3

Therefore from (i) & (ii) 3x =x+ y

— y=x(3-1)

To cover a distance of X(\/g —1), car takes 12 min.

12
.. Time taken by car to cover a distance of x units = K minutes

- 6(~/3 +1) min

or 16.4 min (approx).

30/2 19

N | —

N | —

N | —
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— ]2 42 1
31. BC=+/3"+4“=5cm B
2
(5 1 2
Area(R, +R.)=—| = | ——x3x4cm
AR Ry 2(2) 2
= (én —6) cm? (1) 1
8
n(3)" = 25
Area of shaded region = —(—j +— (2)2 — [— m— 6} cm? 1
2\2 2 8
24 4
=6 cm? 1
2

(20) 30/2
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