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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(it1)
(iv)
(v)
(vi)

(vii)
(viii)

Note :

364

This question paper comprises four sections — A, B, C and D. There are
34 questions in the question paper. All questions are compulsory.

Section A comprises of 20 questions of 1 mark each.
Section B comprises of 5 questions of 2 marks each.
Section C comprises of 5 questions of 4 marks each.
Section D comprises of 4 questions of 5 marks each.

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.

In addition to this, separate instructions are given with each section and
question, wherever necessary.

Use of calculator is not permitted.

SECTION A

Question numbers 1 to 10 are multiple choice type questions. Select the
correct option.
Three unbiased coins are tossed. What is the probability of getting at

most two tails ? 1
1
A =
8
3
B d
(B) 3
5
C 2
() 3
7
D L
(D) 3
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
C 4
D) 3
The ordinate of the point on y-axis, which is equidistant from (- 4, 1) and
(2, 3)1s 1
A 2
B 1
© -1

D) -2
: 3 P.T.O.



Ife Tk @, fog3tl (x, 5) 991 (3, 4) ¥ ToRd §Y, x-31& hl o1cHeh fozm €
135° BT hIVT ST B, df x ST &

A 1
B 2
) -4
(D) -3
p/\qaﬁﬂwmﬁ F (False) shl &1 3
A 4
(B) 3
C) 2
D 1
guft 7, 24, 67, 148, 279, ? 1 AT UE &
(A) 472
(B) 478
(C) 556
D) 474
4x — 3, X < l
IR f(x) = 2 Zw Ry weR f, x = & W W 3, A k
kx3 + 1, x> 1 2
2

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

x -1
j — dx S B

(A) §(><+4)3/2 ~10x +4 +¢
(B) %(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

A 1
B) 2
Cc -4
(D) -3
The number of F’s (False) in the Truth table of p A q is
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 is continuous at x = 1 , then k is equal to
kx3 + 1, x> 1 4
2
(A) 16
B) 8
) -8
(D) -16
x—1 dx is equal to
i

(A) §@+4ﬁ@—10x+4+c
(B) §@+4ﬁ@+1a&+4+c
() Jx+4+§@+4ﬁ&+c

(D) Jx+4_§@+4ﬁ@+c
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_ 0 1
9 If A ={ l, (i2=-1),B= l:O l:l and AB = aly, then ‘@’ is equal to I
i _
A 1
B) -1
Cc) -1
D) 1
1 2 4
10. The value of the determinant | -1 3 0 |is
4 1 0
(A) 13
B) -13
(C) 52
(D) -52

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

12. 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
13. If A= , then A =
0 1
OR
5 6 -3
If A=lajlzg=|-4 3 2 |, then co-factor of ajg is
-4 -7 3
14. Index numbers are from units.

15. 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

364 7 PT.0.
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16.

17.

18.

19.

20.

21.

22,

23.
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fag shifsre fos -

P—>q=~pVq

lim 2" 1 o am s fif, ot s B 2 |
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St
liml[x—ﬂ %1 AH 14 hifoe, Afe ifedea § 7, & [x] 36 H&d9 Ul i

X
2

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

53Tl (10, — 5) AT (2, 3) I AW I @GS & A-TGHSTH T FHIH
1 T |

T TER 3T9ESI A3 1 Teh 380 ST |
HAHR 2x —y > 1 T fr=fua & =i sifera hifsw |

ECLCRC|
Mg X F1a shifete, fomes fote f s1regg wvfientor 9@t &t :

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

1 -2 -5
9 22 15
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Note: Answer the following question numbers 16 to 20.

16. Prove that:
P—>q=~pVq

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

OR

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

X
2

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

19. Give an example of two mutually exclusive events.

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

SECTION B
21. Find the matrix X, if the following matrix equation is true : 2
2 -1 -1 -8 - 10
1 0 X =11 -2 -5
-3 4 9 22 15

22. 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. 2

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 ? 2

23. 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. 2

364 9 PT.0.



24.

25.

26.

27.
28.
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FA T B C(x) = 3x3 + 2x% + 4x + 7 o foaw fag Hifsre o6 dmma e

I HoH, i(MC—AC)ﬁSW%I 2
Srera
T IR 2
x5 +1
"')(2+1dX
At sffehel ¥, 2015 I YR a9 AHd gY, WA AHGIEH &Y &
I 2018 T Yo YThIh 1 HIT | 2
2015 § 2018 T
4 (?ﬁ])q@ (é‘ﬁj)i\Fq
A 65 110
B 40 90
C 15 25
D 50 80
E 30 45
Qug T
= & T8 Waes T THE Hl, AW G FA [0 hI
= sreqe
X1 + X921
x1 < 2
X9 < 4
x120,%x920
% I 7 = 4% + 6xo, T STUHAHIRL FHIFT | 4
WM G 24-1875 @i Tg-nawt v ¥ uiafaa i | 4
I FAA AT I, TH B f(x) = 2x3 — 24x + 107 (F) TR aguE, 3R
(@) Fid 3EEE 7 | 4
Ireran

9 AU T shitoie, TS0 %ot fi(x) = 5x3/2 — 3x5/2 (x > 0) IIHH I FEAF & | 4
: 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 ¥) (Gn %)

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+X2

IA A
v &~ 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 - 3x%2 (x> 0) is
increasing or decreasing.

364 11 PT.O.



29.

30.

31.

32.
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Ffe X sk UET wrEl =X g e . P(X = 2) = 9P(X = 4) + 90P(X = 6) ¥,
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frfoaRea gua-oofi @, 3-affa nfoam @esr @ Iwfa 7@ 319 i

- fosht - fsht

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

Qs ¥

THh ARk 4 T 50 ed % 500 FE IR, T 5 o Hfg | &g, e
ATHE 8% & | 39 STk ol @y Sferd &1 2 ?

=2 & 72 e N FHEN *I, @ faf @ gvan g 3 HifSe
=1 st

7x1 + 8x9 < 168

14x; + 8xg > 224

2x1 + 4x9 = 60

x120,x920
% ITAIA C = 5x; + 4xg I AU IV |

arera

T S gk ol 25 fopdl gfq =ver &t fq @ @et-amstea 9o & fau,
T 2 gfd foprft it @ | U W @ KT gsar g | AR a8 mWiel-ansfehd
40 forrft gfa =uer i fd & Irar 2, @ 39 T 5 Ul Tt il @@ @ T W
T T USdT 8 | Tg SARE Uil W T 100 T hish Ueh B¢ H Afehan fehal
T AETTERA =TT Fehdl @ ? FHR! gk T THET H =k HIWT 3R
& HIT |
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29.

30.

31.

32.

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 ¥ 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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33.

34.

cisy foh @ g3 fodleh AT o WeaW STRIaH ol e W% I Y-
Wﬁﬁ@,?ﬁtan@:ﬁ.

arera
Teh [ TS o A ol Gl gehel H IHTRN foRaT SITaT 8 | Uoh gohe | a7l 9T &k

T g SR A 2 | I Zohel ol @eTs fehaHl-foha! BT =g g &t wa
A 1 HA &ABA JJdH 7l ?

frafafaga axgeti/manst & e & 9 & i $a-fosea & @ foa i
AT Fd hIT, |

3ifehd e (T H) 16,000 10,000 12,000 7,500
=g (fufaepren) % 25 30 20 35
pei e iiecs i 177 5 9 6 8
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33.

34.

364

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

15



