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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four sections — A, B, C and D. There are
34 questions in the question paper. All questions are compulsory.
(it)  Section A comprises of 20 questions of 1 mark each.
(iti) Section B comprises of 5 questions of 2 marks each.
(iv) Section C comprises of 5 questions of 4 marks each.
(v)  Section D comprises of 4 questions of 5§ marks each.
(vi)  There is no overall choice in the question paper. However, an internal choice
has been provided in 3 questions of one mark, 2 questions of two marks,
2 questions of four marks and 2 questions of five marks. Only one of the choices
in such questions have to be attempted.
(vii) In addition to this, separate instructions are given with each section and
question, wherever necessary.
(viit) Use of calculator is not permitted.
SECTION A
Note: Question numbers 1 to 10 are multiple choice type questions. Select the
correct option.
1. Three unbiased coins are tossed. What is the probability of getting at
most two tails ? 1
1
(A) 3
3
(B) S
5
©) 3
7
(D) 3
2. In a single throw of a pair of dice, the number of elements in the event of
getting the sum as 8 on them is 1
(A) 6
B) 5
) 4
D) 3
3. The ordinate of the point on y-axis, which is equidistant from (- 4, 1) and
(2, 3)is 1
A 2
B) 1
< -1
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Ife Tk @, fog3tl (x, 5) T4 (3, 4) ¥ ToRd §Y, x-3A& h Tk foom €
135° T hIVT ST B, df x ST &

A 1
B 2
) -4
(D) -3
p/\qaﬁawwwﬁﬁ F (False) shl 931 3
A 4
(B) 3
C) 2
D 1
Suft 7, 24, 67, 148, 279, ? T AT U8 &
(A) 472
(B) 478
(C) 556
(D) 474
4x — 3, X < l
IR f(x) = 2 2w i weM f, x = L W Waq 3, A k
kx3 + 1, x> 1 2
2

T 2
(A) 16
B) 8
(C) -8
(D) -16

x -1
j — dx S 3

(A) §(><+4)3/2 ~10x +4 +¢
(B) g(x+4)3/2+10 x+4+c
© Jx+4+ %(x+4)3/2 +c
(D) m_§<x+4>3/2 +c
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If the line passing through (x, 5) and (3, 4) makes 135° angle with the

positive direction of x-axis, then x is equal to

The number of F’s (False) in the Truth table of p A q is

A 1
B 2
) -4
(D) -3
A 4
B) 3
<) 2
D 1
The next term in the series 7, 24, 67, 148, 279, ? is
(A) 472
(B) 478
(C) 556
(D) 474
4x — 3, X < 1
If f(x) = 2
kx3 + 1, x> 1
2
(A) 16
(B) 8
) -8
(D) -16
x—1

dx is equal to

X +4

(A) g(x+4)3/2—10 Xx+4+c
(B) g(x+4)3/2 +10/x+4 +¢
C) Jx+4 +§(X+4)3/2+c

M) Jx+4 —§(X+4)3/2 +ec

364

is continuous at x = %, then k is equal to
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SIGNAL ! forar Stram | 1

FAYaT
T p “Feft gt B 3R g ‘Tt @@ 27 % wellh B | A Tt At ot g 3R A
& g 87 H1 T 7 | 1
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Note :
11.

12.

13.

14.
15.

364

It A= {_ b
0 1 o -1

A 1

B -1

< -i

(D) i
1 2 4

The value of the determinant | -1 3 0 |is
4 1 0

(A) 13

B =13

(C) 52

(D) -52

Fill in the blanks in question numbers 11 to 15.
Equation of the line through (- 3, — 2) and parallel to y-axis is

Four persons are to be chosen at random from a group of 3 men, 2 women

and 4 children. The probability of selecting exactly 2 children is

2 - 2
If A= , then A® =

0 1

OR
5 6 -3
If A=[ajlzg3=|-4 3 2 |, then co-factor of ajg is
-4 -7 3

Index numbers are from units.

If DANGER is coded as 8 — 5 - 18 — 11 — 9 — 22, then code of SIGNAL is

OR

Let p be ‘Ruby is rich’ and q be ‘Ruby is happy’. Then the symbolic form of

‘Ruby is neither rich nor happy’ is

P.T.O.
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17.

18.

19.

20.

21.

22,

23.
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JrqaT
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X
2

The HLdT 8, ST x H A IT 3Geh S 7 |

g3l (10, — 5) T (2, 3) I AW I @EE & A-TgUTST T FHIR
I i |

T GER 3T9ESIT A3 &1 Teh 3|0 ST |
AR 2x —y > 1 T fr=fua &9 =i sifera hifsw |

ECLCRC|
Mg X F1a shifete, fores fore f o1reyg wvfientor @&t &

2 -1 -1 -8 -10
1 0
-3 4

1 -2 -5
9 22 15
Teh TG H 8 e E — 4 TR T 45 | T &R Ag=sd 94 I1d & | 90 Th
T ik TR I I <hl JTRIhal [T hifrg |
AT
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Note :

16.

17.

18.

19.

20.

21.

22,

23.

364

Answer the following question numbers 16 to 20.
Prove that :

P—>q=~pVg

. -1 ... .
Evaluate lim X—, if it exists.
x—1 | x—1 |

OR

Evaluate lim1 [X — %} , if it exists, where [x] denotes greatest integer < x.

X
2

Find the equation of the perpendicular bisector of the line segment
joining the points (10, — 5) and (2, 3).

Give an example of two mutually exclusive events.

Mark the region represented by the inequation, 2x —y > 1.

SECTION B

Find the matrix X, if the following matrix equation is true :

2 -1 -1 -8 -10
1 0 X =11 -2 -5
-3 4 9 22 15

A word consists of 8 letters, 4 vowels and 4 consonants. Three letters are
chosen at random. Find the probability that more than one vowel is
selected.

OR

A bag contains 5 white, 7 red and 4 black balls. 4 balls are drawn one by
one with replacement from this bag. What is the probability that none is
a white ball ?

If A and B are two 2 x 2 idempotent matrices, then find the relation
satisfied by A and B for which A + B is also an idempotent matrix.

9 P.T.O.



24. A BT B C(x) = 3x3 + 2x2 + 4x + 7 & foru foag HifSe o6 Hiwma st
%9 B, i(MC—AC)ﬁSW%I 2
srera
EIGEEAIEIE 2
x5 +1
J‘x2+1dX
25. T=faRad stisl ¥, 2015 I YR I8 HAd §U, WA AHEES &g 9
I 2018 T Yo YT 1 HIT | 2
2015 § 2018 T
4 (?ﬁ])lw (é‘ﬁj)i\Fq
A 65 110
B 40 90
C 15 25
D 50 80
E 30 45
Qug T
26. = & ¢ s T gwen v, o fafa @ gt s Aifv
= e
X1 + X921
x1 < 2
X9 < 4
x120,%x920
% ITAA 7 = 4%, + 6xo, T STUHAHIRL HIFT | 4
27. TIHWE G 24-1875 Wi fg-nawt v ¥ uRafaa i | 4
28. 9 IS FIA BT, TH B f(x) = 2x3 — 24x + 107 (%) TR agfum, 3R}
(@) R e 7 | 4
rrET

9 AU T shitoie, TS0 %o fi(x) = 5x3/2 — 3x5/2 (x > 0) IIHH A FEAF & | 4
364 10



24. Prove that marginal average cost function is 1 (MC - AC) for the total
X
cost function C(x) = 3x3 + 2x2 + 4x + 7.

OR
Find :

5
J‘ X2 +1 dx
x“+1
25. From the following data, find the price index number for the year 2018,
taking 2015 as the base year, using Simple Aggregative Method :

Commodity Pricg in 2015 Price. in 2018

(in ¥) (in %)

A 65 110

B 40 90

C 15 95

D 50 30

E 30 45
SECTION C

26. Solve the following LPP graphically :
Maximise : z = 4X1 + 6Xg
subject to constraints :

X1 + X9

AN IN IV
vV & N =

X1
X2

x1 2 0, x9 0

27. Convert the decimal number 24-1875 into its binary equivalent.

28. Find the interval/s in which the function f(x) = 2x3 — 24x + 107 is

(a) strictly increasing, and (b) strictly decreasing.
OR

Find the interval in which the function f(x)=5x%2_3x52(x>0) is
increasing or decreasing.

364 11 PT.0O.
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30.

31.

32.
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T fgue sied o, Hew qA1 HEes foeed $ue: 12 3R 2 8 | P(X > 2) 9|
I |

YT
Ffe X sk UET wrEl =X g e Ty P(X = 2) = 9P(X = 4) + 90P(X = 6) ¥,
ql X T U1 J1q shifau |

FrafaRea ga-oofi |, 3-affa nfoum @rew @ Iwfa @@ 319 i .

- fosht - fsht

(BN T #) (3R T #)
2011 9 2015 18
2012 11 2016 17
2013 12 2017 19
2014 15

Qs ¥

T ARk 4 T 50 eI % 500 FE IR, T 5 % Hifm | wlig, e
AT 8% & | 39 SATch ol ATH Tfderd 1 & 2

= & 72 e U gHEn w1, e fafa @ gvan g 3 Hifse
=1 syt

7x1 + 8x9 < 168

14x; + 8xg > 224

2x1 + 4x9 = 60

x120,x 20
% AW C = 5xq + 4xg T IR T |

arera

T WM gk ol 25 fopdl gfq =ver <t fq @ Wet-amstea 9o & fog,
T 2 gfa forrft it @ & U W @ HET gsar 2 | AR 98 Wiel-ansfhd &
40 forrft gfa guer i fd & Ierar 2, @ 30 T 5 Ul Tt it @ @ W W
T KT USdT 8 | I8 SANRE Uil W T 100 T hieh Teh B¢ | Afehan fehal
T ATTERA =TT Fhdl @ ? FHe! Rk MU THE H =k HIVT 3R
& HIT |
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30.

31.

32.
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i
In a binomial distribution, the mean and the standard deviation are
12 and 2 respectively. Find P(X > 2). 4
OR
If X is a Poisson variate such that P(X = 2) = 9P(X = 4) + 90P(X = 6),
then find the mean of X. 4
From the following time-series, determine the trend value by 3-yearly
moving averages : 4
Sales Sales
Year (in T 000) Year (in ¥ 000)
2011 9 2015 18
2012 11 2016 17
2013 12 2017 19
2014 15
SECTION D
What rate percent will a man get from his 500 common shares of par
value of ¥ 50 each, bought at ¥ 5 premium, the rate of dividend being
8% ? 5
Find the optimal solution to the LPP given below, using graphical
method : 5
Minimise : C =5x1 + 4xg
subject to constraints :  7x; + 8%y < 168
14xq + 8x9 > 224
2X1 + 4X2 > 60
X1 2> 0, X9 >0
OR
If a young man rides his motorcycle at 25 km per hour, he has to spend
T 2 per km on petrol. If he rides at a faster speed of 40 km per hour, the
petrol cost increases to ¥ 5 per km. He has ¥ 100 to spend on petrol and
wishes to find, what is the maximum distance that he can travel within
one hour. Express this as an LPP and then solve it. 5
13 P.T.O.
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Tisy foh @ g3 fodler 9 o WeaW oTRIaH Il e W I UMY

Wﬁﬂ@,?ﬁtan@:ﬁ.

Th [ TEETE o A1 o1 Gl gehel H IHTRNIG foRaT 1T 8 | Uoh gohe | & 9 &Y

AT

T g S0 A 2 | I Zhel hl @eTg feha-l-fohad! g1 =g g &t wa

I I ol &ATFA IAqH Bl ?

frafafega axgeti/aanet & e & 9 & | $a-fosa & @ foa i

RN IRICICAIE I
3ifehd Tt (T H) 16,000 10,000 12,000 7,500
g1 (fufaepren) % 25 30 20 35
G5 w3 % 5 9 6 8
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34.
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If 6 is the semi-vertical angle of a right circular cone of maximum volume

whose slant height is given, then show that tan 6 = /2.

OR
A piece of wire of length [ is cut into two parts, one of which is bent in the
shape of a circle and the other into the shape of a square. How should the

wire be cut so that the sum of the areas of the circle and the square is

minimum ?

Find the amount of bill for the following intra-state transaction of

goods/services.
MRP (in ¥) 16,000 10,000 12,000 7,500
Discount % 25 30 20 35
CGST % 5 9 6 8
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