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Note :  Question no. 7 is compulsory. Do any four questions
from question numbers 1 to 6. Use of calculator is not
allowed.

1. (@ Iff:R—>Randg:R — R are defined by 4
f(x)=x-2 and g(x) =x?>+2. Find fog(x). Is
this function fog injective, surjective,
monotone ?
(b) A machine produces two different kind of 3
articles in the ratio 3 : 2. The probabilities

of the first and the second kind of articles

1

1
being defective are respectively 20 and 20

An article is picked up at random. Find the
probability of it being defective.

(c) Find the correlation coefficient between 3
X and Y for the following data :

X{1[13|516]|7
Y{2|7|1]3]5
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2. (a)
(b)
()

3. (a)
(b)
(©)

4. (a)
(b)
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b

2x
Integrate je cos3xdx
0
Find a unit vector perpendicular to the

vectors i+2j+3k, —2i+3j+5k.
A continuous random variable X has
probability density function f given by
filx)=k 3=X=<4

0, otherwise
Find k, the cumulative distribution function
of x, the mean of x and the variance of x.

The first term of a geometric series is 64 and
the fourth termis 1. Find the sum to infinity
of the series.

A survey is done on 64 families each having
five children. Find the expected number of
families having 2 boys and 3 girls.

Two identical coins are simultaneously
tossed for 64 times. Both coins show heads
20 times, both coins show tails 18 times, one
coin shows head and the other coin shows
tail 26 times. Does this result agree with
the hypothesis at 0.05 level of significance
that the tossing is random ?

Find the angle between the planes
x+2y—z=5and 2x—y+z=3.

Find the equation of the sphere with its
centre at (1, 2, —1) and which passes
through the point (4, 0, 3).



(c) Find the maximum value of the product of 2
two numbers having sum 30.

(d) Calculate the mean deviation about the 4
mean of the following frequency

distribution

Class interval|0 - 4|4 -8[8-12|12-16{16 - 20
Frequency | 1 1 3 4 1

5. (a) Find the term independent of x in the 2

5
binomial expansion of [3x - %J .
x

(b)  Solve the differential equation 3
(2 +y?) L = .

(c) If Xis N(8, 4) then find the following : 5
i P(X>10)
() P(IX-8] <1)
given that P(Z < 1)=0.8413 and

P(Z < :21—) = 0.6915 where Z is N(0, 1).

6. (a) Find the equation of the tangent and the 3
normal at t=1 to the curve x=at?, y=2at.

(b) Trace the curve xy?=a%(a—x) by stating all
the properties used in tracing.
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(c) Five salesman were imparted a one week 4
specialised training for improving their
selling skills. The following data was
recorded during the month preceding the
training and the month after the training
relating to their sales per month. Can we
conclude that the training has made any
significant impact. Use 5% level of
significance.

Sales before training| 5| 515 414556
(Rs. in lacs) :

Sales after training 55| 7 15.6/55|6.6

(Rs. in lacs) :

[You may use the following values :
tg.05, 4 =2132, to.05, 5=2.015, t0.05, 6= 1.943]

7.  State whether the following statement are true or
false giving reasons in support of your answer :
(a) C(n, 0)+C(n, 1)+....+C(n, n)=2n.  2x5=10
(b) i X ==X

x—=0 X
(c) Poisson distribution has equal mean and

standard deviation.

(d) If the correlation coefficient between X and
Y is r then the correlation coefficient
between —X and —Y is —r.

()  The range of the function f: R — R defined
by flx)=e*is R.
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afg f:R >R33N g:R - R, flx)=x—-2 3R
g(x) =22 +2 g1 afenfyd €2 a9 fog(x) 1
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2. (a)
(b)
()
3. (a)
(b)
(©)
4. (a)
(b)
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%
je2xcos3xdx 1 G FHT )

0

qfew i+2j+3k, —2i+3j+5k % &d TFF
SIS IS

Teh Fd g =X X &1 Ffaehal s e
fx)=k 3=X=<4

0, 3=l

BRI GRYE B ®1 K, x 1 SR s wer,
x T HTEA 3T x T FEOT J1d Hhiforg |

TOIRR it 1 999 95 64 SR Sen vg 1 ¥
3d T it T AN F0 ST
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2 wend § i Torer # fra et ¥

A x+2y—z=53ﬁ'{2x—y+z=3%5ﬁa
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(b)
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30 FN G Q) HEAS & UHEES 1SS
A 1A FIIC |

frefefEa SRERal 9 &1 HIEA & Wiue 7
ferarer aftewfad wife :

1} aTqUe|0-4]4 - 8[8 - 1212 - 1616 - 20

gRama | 1| 1| 3 | 4 | 1

5
(3x—i F fgue yoR # x ¥ {K U< I

i |

Ifz X, N(8, 4) & aa frfafad @ i
i PX>10)

(i) P(IX-8]<1)

fear war & f% P(Z < 1)=0.8413 1T

P(Z < %) = 0.6915 &l Z, N(0, 1) §1

ﬁ'gt=1q1 a% x=at?, y=2at3‘ﬁ°[ Ty @l
it sfcis % FHIEHOT A SIS

% xy2=a(a—x) F AW KT AT
s § g9 foy g et quied off SR
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(c) i HeHHA #1375 fowa whvrel #1 gay & 4
fere weh wrare o1 ot wfrerr femn | i
Y T HWE Tee 3R Ui % T 9w 5e
& <R 3T 9fq e faskt @ efua afes
e foru o s A= few e ¥ ) e g st
4 g 39 frad © wg gea ® T afdrarr @
H1efeh GTE T@T1 5% Hrefehan T6¢ a1 TN Sifu |

afereror 9 weet ferst
(am@ & H)

gi¥1&mT o ag fosn
(amg % H)

516.2(54145]56

5517 (56{55]6.6

(119 Freifarfaa aml & yEim o g

to.os, 4= 2132, ty 5 5=2.015, tg g5 =1.943]

7. W % Uy H NV 39 gU FAET fF Fefatad s

| F A e 2x5=10
(3) €, 0)+C(n, 1) +.....+C(n, n)=2".
T+ —J1-x

(b) [ini =1
10 X

(c) TETET ST ST A7 3R wek = sTe g
gl

(d) Ffe X dRY & 9 "e-ga4 riE r 3 a9 — X
AR —Y & 9 FE-HeH TO0F — ¢ 2|

()  flx)=e* BN UMY %&H £: R — R &1 9ER
REI
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