MODEL TEST PAPER 2

Time Allowed : 2% hours Max. Marks : 80

General Instructions : Same as in MTP-1.

SECTION A (40 Marks)
(Attempt all questions from this Section)

T 1 Sy y 1
1. (a) Simplify : —10-<=+43<=+5-,v€e R
( phly 353 o ot

Graph the solution set on the number line. (3]
(b) The polynomials (px* + 3x* — 3) and (2¥* - Sx + p) when divided by (x — 4) lecave the same remainder.
Find the value of p. (3]
_ 2 0 0 1
(c) Given A = 3 1|'B= 2 3l
Calculate : (i) 3A - 2B (ii) A2 — BA. (4]
Solution :
-31 Sy y 1
— <—+3<—+—, R
(a) 3 <3 2 4
:ﬂ<—51+3 = ﬂ+3sl+ﬁ
3 3 2 3
= _ﬂ_3<5_y = ﬂ-ls&-j
3 3 3 2 3
-— ﬂ < S_y = M < z
3 3 6 3
y 1
= —-8<y = y>-8 = —6-5-5 = y<2

Solution setis {—~8 <y <2,y € R}.
Graph of the solution set is shown below :

I s 1.,
2

8-7-6-5-4-3-2-10 1 3

(b) Let fix) = pxX* + 3x* — 3 and g(x) = 2 - 5x + p. .
When f{x) and g(x) are divided by (x — 4), then the remainders are f{4) and g(4) respectively.
- fid) = g@)
= pdP +3@)-3=24’-5x4+p
= 64p+48 -3 =128-20+p
= 63p = 108 — 45 = 63

=>p=§-§ =1 Ans.
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2 0] [0 1]_[ 6 0][0 2] [6 -2
3JA-2B=3 —3 117422 3T 2o 3 _4 6—-—5 _3]. Ans.

11



[ 4+0 u‘n] 0-3 0«17
(=6 -3 041! |-4-9 0+3

480 In AABC AD i the bisector of ZA. If BC = 10 cm, BD = 6 cm and AC = 6 e,

fimd AR o
a8 R C
(b} The beght of a cone is § cm. Find the height of another cone whose volume 1S SIXIOEN s i vohime A
and radius oqual to ity dameter. & &
(3 18 par of opposite sides of a cychic quadnlateral are cqual, prove that its diagonals are oqual (3 3
Solution :
) We know that the mtemnal bisector of an angle of 2 nangle divides the opposite sides i the rato of ]
the sudes contaiming the angle
BD AB =
DCAC A 1
5
CBDAn ;
BC-BD  AC i
Ber:
N b __AB ) o1
111 - & @
1
AN %
’ - W ——
3 ()
in
) AB = 7y =% om Anms,

(&) Let the height of another cone be H and radius R = 2

V=1lbv = ;.-:R'H— lnA-:'.v-’-.*

l ) P l J 2

= ; =2 yH =16 - 3 5

3 4H = 50 = H o= 20 e Ans, ¢
o) We have » oyolic quadnlateral ABCD i which AD = DC. 4
SHAL = JBDC [Angles in the same segment) D) ",
AUAL ~ ZADE  [Fqual arcs subtend cqual angles) (1) i : 1
Adddeng (1) anwd (1), we get A é
SHAC « JUAD =~ JBIX « 2ADR ij
we 2 RAD « ZAIX E;;,’
s By = AL [Fausl angles on the same Circle cut off equal thiords| Proved., ﬂé
Yoisl o the goven Bgure, AN 12 a duameter of the circle with centre (O Al ‘ ;3

COAT =~ 9% and C i oa poust on the cocle Caleulate the aumerical
vl of 4

B2 gl R MY



(b) 1f the mean of 10 observations is 20 and that of another 15 observations is 16, find the mean of all 25

observations.
(¢) Find the 6th term from the end of the GP 16, 8, 4, 2, .... -5—15
Solution :
(@) £ZABC = % ZAOC = "!; x 50° = 25°
In AABT, ZABT + ZBAT + ZATB = 180°
= 25° + 90° + x = 180° = x = 65° Ans.

(b) Sum of 10 observations = 10 x 20 = 200.
Sum of 15 observations = 15 x 16 = 240.

Sum of 25 observations = 200 + 240 = 440.

o . 0
Mean of 25 observations = ,’—5 = 17.6. Ans.
(¢) Given GP 1s 16, 8, 4, 2, ... 1
512
8 1 1
Here,a=16,r= —=—, =6, |=—
ere, a L r 6=2 n 512
{
We have nth term from the end = PR
1
g o fhe i = e ool 5 2
erm from the end = = (1)5_. 512 5]
2
2
T 512 16 ns

4. (a) Show that (3x — 1) is a factor of 6x° + 7x — 3.

(b) The sum of the radius of the base and the height of a solid cylinder is 37 cm. If the total

surface area of the cylinder 1628 m? find its volume.
() If(2x+3y): Bx+5)=18:29, findx:y

Solution :

(a) Put x = % in 6+ 7x -3

1
o) #1338+ 7 5o
3 3 9 3

. 1
Since, x = 3 satisfy the equation so, (3x — 1) is a factor. Proved.

(b) Here, r + h=37m
Total surface area = 1628 m?

We have, total surface area = 2nr (r+h)

= 1628 =2 x

xr @37
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B 1628 x 7
=TT 32X
r+h=37 = h=37-7=30m

=7 cm

22 1= 4620 m> Ans.
. - 7x7x30m
~. Volume of the cylinder = nr’h = 7 .

) Wel 2X+ 3y = 18‘
(c) e have, Ix+5y 29

Dividing Nr and Dr by y we get,
{9 r
y X =
:_)___.zﬁ :58(—J+87=54[)’)+90
by 29 y :
3(—-)+5
y

___>x:-v=3:4. AIIS.
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SECTION B (40 Marks) .
(Attempt any four questions from this Section)

. - ——-“-
S. (a) A company with 10,000 shares of nominal value ¥ 100 declares an annual dividend of 8% (o g,

shareholders.
(i) Calculate the total amount of dividend paid by the company. -
(i) Ramesh had bought 90 shares of the company at ¥ 150 per share. Calculate the dividend he receives

and the percentage return on his investment. [4]
(b) Construct a triangle ABC in which AB = 6 cm, BC = 4 cm and AC = 5.5 cm.
Draw the incircle of the triangle. (3]

(c) Given that the equation kx? — 20x + 25 = 0 has equal roots, find the value of k. Also, find the roofs. [3]
Solution :
(a) (i) Cost of 1000 shares =¥ (100 x 10,000) = 10,00,000

. Total amount of dividend paid by company = 8% of ¥ 10,00,000 =¥ = x10,00,000 = ¥ 80,000. Ans.
(#7) No. of shares Ramesh bought = 90 100

Nominal value of 90 shares =¥ (90 x 100) =¥ 9,000
. 8
Dividend =% ﬁ x 9,000 =% 720. Ans.

Ramesh’s investment =¥ 90 x 150 = Z 13,500

_ 720
Percentage return on investment = 13.500 * 100% = 5.33%. Ans.

(b) Steps of Construction :
(r) Draw AB = 6 cm.

(i) With A and B as centres and radii equal to 5.5 ¢m and

4 cm respectively, draw two arcs, Th
, . These arcs
other at C. e

(iff) Join AC and BC to get the required triangle,

(¢v) Draw the bisectors of ZA and /B :
angles meet at 0. - - The bisectors of these

(v) From O, draw perpendicular on AR .
; : » Which meet
(vi) With O as centre and Op . ets AB at D,




(¢) The discriminant of kx? — 20x + 25 = 0 is (-20)* - 4k x 25
= 400 - 100k = 0 [Since roots are equal]

= k=4 Ans.
S0, ki -20x+25=0 =24 -20x+25=0
= (-5} =0

5 5
Thus, equal roots are ’ : Ans.

6. (a) A vertical tower is 20 m high. A man standing at some distance from the tower knows that the cosine
of the angle of elevation of the top of the tower is 0.53. How far is he standing from the foot of the

tower? [4]

(b) What is the locus of a point which is equidistant from three chn non-collinear points A, B and C?

Justify your answer. (3]

(c) Find the 8th term from the end of the AP 4, 9, 14, ... 254. (3]
Solution :

(a) By Pythagoras theorem,
Let the man is standing at a distance of x m from the foot of the tower.
AC*=x* + (20)* = x* + 400

= AC = Jx* +400

cos 6 = 0.53 A
BC__ x
= cos 0 = AC Jm 20m
= 0.53 =———— = (0.53) = X! 0
T X +400 ' x* +400 C X B
2
= 02809 = ——— = 0.2809x' + 112.36 = »*
x°+400
o x2_ 02809 = 11236 = g = 11236
0.7191 A
= x*=156.25 = x=125m. Ans.

(b) From three non collinear points only one circle can pass. The distance of
points A, B and C from the centre O of the circle are equal, i.c., OA = OB
= OC. So the locus will be a fixed point that is the centre of the circle. B C
(c) The given AP is 4, 9, 14, 19, .... 254,
a=4, d=9-4=5, 1=254,n=28
8th term from theend =1 - (8- 1)d = 254 -7 x 5§ =254 - 35 =219
Hence, 8th term from the end is 219 Ans.
7. (a) The point A (-6, 4) on reflection in y-axis is mapped as A’. The point A’ on reflection in the origin is
mapped as A”.

(i) Find the co-ordinates of A’.
(i1) Find the co-ordinates of A”.

(iii) Write down a single transformation that maps A to A”, [3]

(b) Using quadratic formula, solve : l + LI, [4]
x+1 x+2 x+4

(c) In a lottery there are S prizes and 20 blanks. What is the probability of getting a prize? (3]

Solution :

@ () R A(- 6, 4) = A'(6, 4).






