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General Instructions:

(17 Al questions are compulsory.

(11} The guestion paper consists of 31 questions divided into four sections = A, B, C
and D.

(1Y Section A contains 4 guestions of 1 mark each. Section B contains & questions
of 2 marks each, Section C contains 10 questions of 3 marks each and Section
O contains 11 questions of 4 marks each.

(Iv) Use of calculators is not permitted.

SECTION A
Question numbers 1 to 4 carry 1 mark sach,

1. The probability of selecting a rotten apple randomly from a heap of 300 apples
is 0.18. What is the number of rotten apples in the heap?

2. If a tower 30 m high, casts a shadow 10-4’5_‘m long on the ground, then what is
the angle of elevation of the sun?

3. If the angle between two tangents drawn from an external point P to a circle of
radius a and centra O, Is 602, then find the length of OP,

4. What is the commoan difference of an A.P. In which a;; - a; = B47
SECTION B
Question numbers 5 to 10 carry 2 marks aach.

5. A circle touches all the four sides of a guadrilateral ABCD. Prove that
AB 4+ CD = BC + DA

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

7. 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.



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

9. Find the value of p, for which one root of the quadratic equation px* - 14x + 8
= 0 is & times the other,

10. For what value of n, are the n" terms of two A.Ps 63, 65, 67,.... and 3, 10,
L& equal?

SECTION C
Question numbers 11 to 20 carry 3 marks each.

11. On a straight line passing through the foot of a2 tower, two points C and D are
at distances of 4 m and 16 m from the foot respectively, If the angles of
glevation from C and D of the top of the tower are complementary, then find
the height of the tower,

12. 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.

13. Three semicircles each of diameter 3 cm, a circle of diameter 4.5 ¢m and a
semicircle of radius 4.5 cm are drawn in the given figure. Find the area of the
shaded region.

T _'@*_3 T

] .
14. In what ratio does the point %,v divides the line segment joining the points
L

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



15. Water in a canal, 5.4 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?

16. In the given figure, two concentric circles with centre O have radii 21 cm and

17.

18.

19.

20.

i !

42 cm. If £ADB = &0°, find the area of the shaded region. [UEE E = 2?—2

The dimensions of a solid iron cuboid are 4.4 m x 2.6 m = 1.0 m. It is melted
and recast into a hollow cylindrical pipe of 30 om inner radius and thickness 5
cm. Find the length of the pipe.

A toy is in the form of a cone of radius 3.5 ¢m mounted on a hemisphere of
same radius on its circular face, The total height of the toy is 15.5 cm. Find the
total surface area of the toy.

How many terms of an A.P. 9, 17, 25, .... must be taken to give a sum of 6367

If the roots of the equation (a2* + b?) %% - 2(ac + bd) x + (c* + d*) = 0 are
a ¢

al, prove that — = —,
equal, prov b~d

SECTION D

Question numbers 21 to 31 carry 4 marks each.

21.

If the points Alk + 1, 2k}, B{3k, 2k + 3) and Ci{5k — 1, 5k} are collinear, then
find the value of k.



22. Construct a triangie ABC with side BC = 7 cmi, £B = 45%, 24 = 105°, Then
construct another triangle whose sides are %timﬁ the corresponding sides of

the A ABC.

23. Two different dice are thrown together. Find the probability that the numbers
cbtained have
(17 even sum, and
(i) even product

24, In the given figure, XY and XY’ are two parallel tangents to a circle with centre
O and another tangents AB with point of contact C, is intersecting XY at A and
X% at B. Prove that sAQB = 90°,

X p
& ] =

(
i (’ 1
J:E' a B .".
25. 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 3.5m, If

the tank Is full, find the rainfall In cm. Write your views on water conservation.

26. Frove that the lengths of two tangents drawn from an external point to a circle
are equal.

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

28. Solve for x:
¥—1 +E:m:+1
2%5+1 x-1

1
=2, wherex = _i’l

29, A takes 6 days |less than B to do a work. If both A& and B working together can
do it in 4 days, how many days will B take to finish it?

30. From the top of a tower, 100 m high, a man observe two cars on the opposite
sides of the tower and in same straight ling with its base, with its base, with
angles of depression 30° and 45°, Find the distance betwesn the cars.

| Take+3 = 1.732 |



31. In the given figure, O is centre of the circle with AC = 24 ¢em, AB = 7 ¢cm and
£BOD = 907, Find the area of the shaded region.
A
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SECTION A

1. Let the total number of rotten apples in.a heap = n
Total number of apples In a heap = 900
Probability of selecting a rotten apple from a heap = 0.18
Mow,
Number of rotten apples
Total number of apples

P(selecting a rotten apple) =

n
ﬂU-iB-ﬁ

= n=0.18 =900
=n=162
Hence, the number of rotten apples Is 162.

2. Let AB be the tower and BC be its shadow.
AB=30m, BC =103 m A
In AABC,

B

A,
BNl s —
BC

30
= tANA = 085 Tower

tand -3 ;{ 8
But, tan &0° = 1@ C lﬂ'\lﬁ =  a]
5B = 600

Thus, the angle of elevation of sun Is 60",




In the figure, PA and PB are two tangents from an external point P to a circle
with centre O and radius = a
<APB =860 (given)
=+ ~APO =30° (tangents are equally inclined to the
line joining the point and the centre)

Mow, OA L AP -
In right-angled triangle OAP, '
5in 30° = EE " : i
. . .

2 QP B
- OF = 23

Let a be the first term and d be the comman difference of the given AP,
.8, -8, =84

= (a+20d) - (a+ 6d) = 84

=a+20d-a-b6d=_84

= 14d = B4

=d=6

Hence, the commaon difference is 6,

SECTION B

Since tangents drawn from an external point to a circle are equal in length, we
hawve

AP = AS (i)

BP =BQ  ..(ii)
CR=CQ ..[ii)
DR=D5 ..[iv)

adding (i), (i), (i) and (iv), we get

AP+ BP+CRE+DE=AS+BO +C0O + D5

= (AP + BP) + (CR + DR} = (AS + D5) + (BQ + CQ)
= AB + CD = AD + BC

= AB + CD = BC + DA




Let AB be a chord of circle with centre O.
Let AP and BP be two tangents at A and B respectively.
Suppose the tangents meeat at paint P. Jain OP.

Suppose OP meets AB at C. A

Mow, in APCA and APCE,

PA = PB _..{tangents from an external point are

equal) 5 c P
£LAPC = £BPC  _...(PA and PB are equally inclined to OF)

PC = PC ...(common)

Hence, APAC = APBC LA DY SAS congruence

Criterion) B

= £PAC = £PBC

Since a line is intersecting y-axis at P and x-axis at Q,
Coordinates of P = (0, v) and coordinates of Q = (x, 0)
Let R be the mid-point of PQ.

O+% y+0
= v e
2 5 2 :I (2,-5)

S

Then, co-ordinates of R = [

=4

ra | 3
tae

|=(2-5)

i
L

:%-Eand% 5

=x=4 and vy =-10
Hence, co-ordinates of P are (0,-10) and co-ordinates of Q are (4, 0).

Given, P(x, y) is equidistant from A(5, 1) and B(-1, 5)

Mow, AP = BP

:J{s_x}’ -y =,‘|'[-1-:4:}1 +(5-y)

s (5-%x) +(1-y) =(-1-%) +(5-y)

= (25 + % 10+ (1 +v* - 2y) = (1 + % + 2x) + (25 + y* - 10y)
=yt —10x -2y + 26 =% + v +2x-10y + 26

= 10 - 2% = -10y + 2y

== —-12% = By

= 3w =2y  ....[Dividing throughout by — 4)




10,

Given, px? = 14x + 8 =0

Here,a=p,b=-14,c= 8

Let o and p be the roots of the given guadratic equation.
Then, p = ba

Mow, sum of the roots -5

_ (-14)

P
14

=G +p=—

P

= o+ f

= 0+ DI = —
D
= T =E

]

0

= =

|k

Product of the roots =

B

= af = -

For A.P, 63, 65, 67, ....., we have

first term = 63 and common difference = 65 - 63 = 2
Hence, n"term = a, = 63 + (n - 1)2

=@y =63+ 2n-2=2n+ 61

For A.P. 3, 10, 17, ....., we have

first term = 3 and common difference = 10 -3 =7
Hence, nterm =a, = 3+(n-1)7

=a =3+M-7=7n-4

The two A.Ps will have identical n™ term, If

a, g

= N+61l=Tn-4
= 5Sn =65

== n=13



SECTION C

11.

90 - x X

» 16m C 4 m A

Let AB be the tower with height h.
Let x be the angle of elevation from C.
5o, the angle of elevation from D Is (90 - x).
welsince the angles of elevation from C and D are complementary)
InACAB,
AB

tanx = —
AC

InADAB,
AB
tan{o0 - x} = —
{ ) AD

— tan(a0 - x) = %

From (i) and ({ii),
h h

IEnx oty = —x—
4 1@
h¢

" B4

— h? = 64

=1 = q'ﬁ

= h = E lii]

Hence, the height of the tower is 8m

=1



12.

13.

Let the number of black balls in the bag be x.
Mumber of white balls = 15
Hence, total number of balls in the bag = x + 15
Given, P{black ball) = 3 = M{white ball)
e 15

x+15 x+15

¥ 45

Xx+15 x+15

= % =45

Thus, the number of black balls in the bag is 45,

B
Radius of semi-circle A = % cm=1.5cm
3

Radius of semi-circle B = 3 cm=1.5cm

Radius of semi=circle C = —g— cm=1.5cm

Radius of circle D = ié—% cm=2.25 am

Radius of semi-circle E = 4.5 cm
Mow, area of the shaded region
= Area of semi-circle {E + B) - Area of semi-cirde (A + C) - Area of circle D

_%n[{-#.ﬁ]-] (L5 ] %n:{1.5]1 H(1.5) |- n(2.25)
=%n|_2i].25+1-251—%11'__2.25—2-25]—I[E.DEEE}

z %1 22.50 —%r{ «4.50 _5.0625x

=11.25x - 2.25n -5.0625n
=3.9375n

22
= 3.9375 E

12.375 om®



14,

15.

Suppose the point A[ .v|| divides the line segmant joining points

P2 -2] and Q{3,7) Inthe ratio k : 1.
42

'l

5

'K
But, the coordinates of A are given as l—f-—- 'f]

Then, the coordinates of & are [

_ k=2 24
kel 11
= 33 +22 =24k + 24

2
Gk=2=k=>=
1 = g

Hence, the ratio s 2 : 9.

Tr——2
AIEDrE=?_-'_L=1I'
K+l ?.+]_

g
14 -18
— ] = 9 —-lq.:-c'Ea ——4
LA Y T T )
9
Wea have,

Width of the canal =5.4m,

Depth of the canal =1.8 m

It is given that the water is flowing with a speed of 25 km [ hr.
Therafore,

Length of the water column formed in 40 mins

40 2
that s, — hours = — hours
al 3

s %lEEp km @km 50 = 1000 o 50000 -

3 3 3
Sovalume of the watar flawing in % hours
50000

= Volume of the cubold of length T m, width 5.4 m and depth 1.Em

= Vaolume of the water flowing in % hours

_ 5':'2“’5 L 5418

= 162000 m°
This volume =volume of cuboid (10 cm of standing water is required Tor irmigation)
This volume =base area of field -« 0.1m
162000
base area =— 01

Hence, the cannal irrigates 1620000 m® area in 40 mins



16. Wa have,

Area of the region ABCD
= Area of sector AQB - Area of sector COD
= [ 60 22 B0 22 ] z

I L LA O (. 00 (O g T
/O 7 T Beoaksienl

=[%xzzxﬁxqz-%hzzﬂaazljcm=
- (22442114 21) o’

- (924 - 231) e’

- 693 o’

Area of circular ring = Ir% <42 %42 — E_f' . EixElJ cm’

L

=(22%6x 42 - 22« 3« 21) am’
= (5544 -1386) cm®
= 4158 cm®
Hence, Reguired shaded region = Area of cincular ring - Area of region ABCD

- (4158 - 693) em*
= 3465 cm®



17.

1B.

Let the length of the pipe be h cm.

Then, volume of iron pipe = volume of iron in the block.

Volume of the block = (4.4 « 2.6 «1)m’ = (440 « 260 « 100) cm®

r = Internal radius of the pipe = 30 cm

R = External radius of the pipe = (30 + 5) cm = 35 om

s Volume of the iron pipe = (External Volume) - (Internal Volume)

=R*h - =r°h

= xR =r*}h

=alR+r}R-rkh

= =(35+ 30)(35-30h

=xx=BhxS5xh

Now, Volume of iron in the pipe = Volume of iron in the block

= nxB5x5xh=440= 260100
E?ExEExSwh_iiilDaEEDxlDD

440 « 260 <100 =7
22xB5x5

=h=112m

Thus, the length of the pipe is 112 m.

=

== = = 11200 cm

Radius of common base = 3.5 cm
Total height oftoy = 15.5cm
Height of cone = 15.5-3.5=12cm
For cone,

Farsl

=P =(3.5] +(12)

= F =12.25 + 144

=F =156.25

=1 =4/156.25 = 12.5cm

.. Total surface area of the toy

= Curved surface area of cone + Curved surface area of hemisphere

= nrl + 2nr*

) %x3.5x12.5+2‘-:%?3.513,5

22 . 3.5[12.5+7]

E % x3.5+19.5

=214.5 cm’



19.

20.

Let there be n terms of this A.P.

Forthisa.P.,a=9
d=a,-a, =17-9=8

S. =5[2a+(n-1)d]

— 636 - %;:219 +(n-1)8]
=636 =n[9+(n-1)4]

= 636 =n[9+4n - 4]

= 636 = n{4n + 5)

= 4n' +5n-636=10

= 40’ +53n - 48n-636 =0
= n{4n+53)-12(4n +53) =0
= (4n +53)(n-12)=0

=N +53=00or n-12=0

53
=— =12
=Sy 0rn

Since number of terms can neither be negative nor fractional,
we haven=12

Wa have
(28 +b' ) - 2{ac + bd)x +(c* +d*} = 0

The discriminant of the given eguation 15 given by

D =[—2{a: +|::lv|::|}:|E ~4x(a® +b7) = [ + )

— D=4(ac+bd)’ - 4(a'c’ + & + 'S + ')

= D = 4(a°c +b°F + 2abed) - 4(5°C + & + B + b'd*)
= D= 4(a’c’ +b'd’ + 2abed - '’ - &'d” - BT - b

= D= 4(2abcd - & - b’

= D = -4/ (ad)’ + (be)’ - 2(ad)(be)|

= D=-4(ad-be)
The given aguation will have equal roots, ifD - 0
= =8{ad - b)Y =0
— (ad -be)l = 0
=+ ad-bc =0
= ad=bc
- TR =

o —

b d



21.

22.

SECTION D

Given points are A(k + 1, 2k), B(3k, 2k + 3) and C{5k = 1, 5k}
These points will be collinear, If area of the triangle formed by them is zero.
We have,

™ a

K+1 @_k 5_!_{—1 £+1

LT “\"..

-~

‘ N
’H\H""- .r"-h; -
K W3 B K
e,

k+1 2k+3 + 3k Sk + 5k—1 2K|-[3% 2 + 5k-1 Kk+3 + k+1 5| =0
= P! 1Sk 43415 410k —2k — Bk? 410Kk +13%k -3 +5k* +5k =0

= 7R LW LT — iR 4Bk 3 =0

= 27k + 3k +3-_21k' —18k+3=0

= 6k*—-15 +6 =10

= &K' -Sk+2=0

= 2t _dk _k4+2=0

= (k=2{2k-1)=0

sk — 2= or 2k—1=10

1
K= 2 OrKm =
- or 5

Steps of construction:
1) Draw BC = 7 cm
2) At B, construct #CBX = 45° and at C construct #BCY = 1B0" - (45 + 105") = 30°
3) Let BX and C¥ intersect at A. AABC so obtained is the given triangle.
4} Construct an acute angle ~CBZ at B on opposite side of vartex A of AABC.
5) Mark-off four points (greater of 4 and 3 in 3/4) points B,,B,,B,,B, on BZ
such that BB, =BB, =B,B, =B,8,
6) Join B, to C.
7) Draw B,C' parallel to B,C which meets BC at C.
8) From C', draw C'A° parallel to CA meeting BA at A'.

Thus, AA'BC' is the required triangle, each of whose sides is % times

the corresponding sides of AABC.



23, Elementary events associated ta the random expenment of throwing two dice
are:
(1), (12}, (L3), (1,4}, Q,3) (L8]
(2;1), (2,2}, (2,3), (&%), (2,5} (,6),
(3:.1), (3.2, (3.3} 34 (335). (3/%),
(4,1), (4,2); (4,3}, (4,4}, (4.5), (4:6);
(5:1), (5.2), 15:3) (54 (55); [58),
(6,1), (6.2), (6,3), (6,4) (6,3), (56)
- Total number of elementary events =6 =6 = 36
(I} Let A be the event of getting an even number as the product.
e, 2,46,8,1012,
Elementary events favourable to event A are:
(1,1),(1,3),(1,5),(2,2),(2,4),(2,6),(3,1),(3,3),(3,5),
{4,2),(4,4),(4,5),(3,1),(5,3),(5,5),(5, 2), (6, 4), (6,6)
. Total number of favourable events « 18
1

Hence, required probability = % =~z

(i} Let B be the event of getting an &ven number as the sum.
e, 2.4.6,8,10,12,16,18,20,24, 20,36
Elementary events favourable to event B are:
{1, 2),.(1, 4, (1, 6),(2,1),(2, 2),(2,3),(2,4),(%3),
(2,6),(3,2),(3,4),(3,6),(4,1).(4, 2),(4,3), (4. 4),
{4,5),(4,6),(5,2),(5,4),(586),(6,1),(6,2),(6, 3},
{6, 4),(6,5),(6,6)
. Tatal number of favourable evants = 27
28 3

Hence, required probability = %E 4



24, Since tangents drawn from an external point to a circle are equal.

25.

Therefore, AP = AC.

Thus, in triangles ADP and AQC, we have "

AP = AC :

AD = AD [Common side]

OP = 0C [Radii of the same circle]

S0, by §55- criterion of congruence, !

we have
ABOP = AADC —r &

= SPAD = JCAD x
= ZPAC = 2:-CA0
Similarly, we can prove that ~QBO = ~CBO
= ~CBQ = 2-CBO
Now, <PAC +-CBG = 180°
[sum of the interior angle on the same side of transversal is 1807 ]

= 2-CA0 +2 ~CBOD = 180° [Using equations (i) and (ii}]

= SCAQ +-CBO = 90°

= 180% - < AQB = 90° [Since ~CAQ, ~CBO and ~AQB are angles of a
Triangle, - CAQ + ~CBO + ~AOB = 180°]

= SADB = 9@

Wa have,
r = Radius of cylindrical vessel = 1m
h = Height of cylindrical vessel = 3.5 m

~ Volume of eylindrical vessel = =r'h E?E x12x3.5m =11 m?

Let the rainfall be x m.
Then, Volume of the water
= Volume of cuboid of base 22 m = 20 m and height x metres
=|:12:-c2|:|x!}m3
Since the vessel is just full of the water that drains out of the roof into the vessel,
Volume of the water - Volumeofthecylindricalvessal
= 22 x20xx=11

11 1 100

= 55230 =Em=ﬁcm=2.5:m

Thus, the rainfall is 2.5 cm.




27,

26. Given: AP and AQ are two tangents from a point A to a circle C{O, r)

To prove: AP = A0
Construction: Join OP, O3 and OA

Proof:

In AQOPA and ADQA,

S0PA = 20QA =90 ....[(Tangent at any point of a circle is perpendicular
to the radius through the point of contact)

OF = 00 ....[Radii of a circle)

08 = 04 censd Common )

Hence, by RHS-criterion of congruence, we have

ADPA = ADCA

= AP = A O (=l a Yof 4

Let &, az be the first terms and di., d: the common differences of the two
given A.P's.
Then, sum of their n terms is given by

5. .g[la] +{n-1}d,:| and 5, -E[EEE "'[n'-l}dz-]

n -
5, 2l2r0-14] 25 4 (n-1)q

= %[1&1 iR -ﬂdz] 2a, +(n-1)d,

It is given that,
S N+l
S dn+27

[}

=Eﬂi+{ﬂ—l}dl _ In+1 i
2a, +(n-1)d, 4n+27
In order to find the ratio of the m" terms of the two given A.P's,

we replace n by [2m - 1] in equation (i).

Thus, to find the ratio of the 9* terms of the two given A.P's,
we replace n by 17 [2x9 - 1] in eguation (i)

2a, +(17-1)d;, 717 +1

2a, + (17 -1)d, T 417+ 27

o Y TADE, 30

2a +16d, 95
2 +8d, 24
a, +Bd, 19

Thus, the ratio of their 9 terms is 24:19.



28,

29.

x—1 2:«1+1=2

+
2x+1 x-1
x—11+ 2:«:+‘12

2x+1 x-1
x ..'!:rulldf:u;;’|-I’n-:|1_2
2 - 2w +x -1
Bu? 4+ 2% +2 5
=—]—=
. iy, R |

=5 +2x+2=dx —2x-2
S5 4k +2-d? 2+ 2=0
= x! pdx+4=0

=X+ +x+4=0

= X X+d +2x+2 =0

= W42 K42 =0

v X4+2 =0
:—K+2=ﬂ

Suppose B alone takes x days to finish the work,
Then, A alone can finish it in (x = &) days
Mow,

1
X—B

(A's one day's work) + (B's one day's work) = +

And, (A + B)'s one day's work = %

S S T
Tx-B %X 4
x+:~:—|5_1

T Mx-6) 4

B . [y
X' -6x 4

— Bx - 24 = ¥ - Bx%

=% -6X-Bx+24=0

=% -14x +24 =0

=X -1 -2%x+24=0

= x({x-12)-2(x-12)=0

—:{x—li}{n—z}=ﬂ

= X—12=l Or x—-2=0

> X=12 orx=2

But, x cannot be less than 6.

50, %x=12

Hence, B alone can finish the work in 12 days.



30,

The man is at the top of the tower AB,
In right angled triangle AABX and AABY,

AB 100
45° = —— — e =
tan45 1 = = ¥KB = 100m
AB 1 100

tan30° - — ¥B = 10043

YBE g3 ¥B
XY = XB + ¥YB = 100+100+3 = 273.20 (approx)
Hence, the distance between X and ¥ is 273.20 m approximately.

31, AC = 24 cm, AB = 7 M

Since BC is the diameter of the circle,

50, ~BAC =90

In right ABAC,

BCY = AC’ + AR’

= BC* =24% L 7*

— BC* = 625

= BC =25 om

So, the radius of the circle = OC = 12.5 cm

Area of the shaded region

= Area of the circle — Area of ABAC - Area of sector CD

s = L AR AT - A
= 7r 5 AB o« AC eI ar

22 Y (i B 90 22
_[?HiE-EK12.5J—LEH?>‘24II|—|"35DK?.J.IE_E-.-12-5]

[+ ZBOD= 90°= ~COD= 90°)

=491.07 -84 -122.77

= 2843 cm* (approximately)

Hence, the area of the shaded region is 284.3 cm® approximately,



