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Attempt any two questions from each Section.

SECTION - 1
1. (a) A boat is travelling eastward across a river at the
rate of 4 miles per hour while the river's current
is flowing southward at a rate of 3 miles per hour.
Find the resultant velocity of the boat. 6

(b)  Show that the set {(1,0,-1), (1,1,1), (1,2,4)} is a basis
for g3 6

2 (@ IsT: 112—) R? defined by ‘
T (xy) = (0, 2=y, x+y)
a linear transformation ? 6

(b) Find the eigen values and eigen vectors for the
™ transformation T : 'R 2 —' R 2 given by
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(a) Solve by elementary row operations, the following

l_.})

system of equations :

i *hy 4=l CE)e
2x + 3y -z = 3., L, |
Sx+Ty+z=T : 6

(b) Obtain the rank of the matrix :

1 1 1 1
i3 -2 1 ‘
A=[(2 0 3 2 6
3 3 -3 3
SECTION - II

4. (a) Examine the convergence of the sequence :
e s
n+l) " ‘

1
xt+1

(b) Find the n' derivative of y =

(€} If y = sin (msin"x), prove that
(1-xyy - @n+lxy,,; + (m*n) y =06
5. (a) Sketch the graph of;; = Jx+3 6

(b) A body with initial temperature of 100°C is allowed
to cool in air which remains at a constant temperature
of 20°C. It is given that after 10 minutes, the body
has cooled to 40°C. Fmd the temperature of the
body after half an hour. 6
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Find the Meclaurin's series-for e, . 6
Draw the leve] curves of the function
z—-_-2x—3y+5ath61ghtsk 1, 2 5. 6

A point moves along the 1ntersect10n of the elliptic
paraboloid z = x% + 3y2 and the plane y = 1. At
what rate is z changmg with x when the point is
2, 1, 7) 9 ‘ 6

[

Verify that the functlon :

W f) = 6 (AeTx 4 Be-T)
A -oWTA L] i "l-- }
isa SO]UUOI’I to the heat equanon u, = pea® where
A B are ‘Constants, ' ' 6
L: o Ly B © e

SECTION - TH

If the probabilities are 0.60, 0.25 and 0.18 that a
person in a certain indome 'érdup will invest his money
in stock market, in bank deposit 6t in both fespectively.
Find the probability that a person in that income group.

(i) Who invests his money i stock market will also
invest in bank deposit?

(i) Who inyes_ts in bank deposit will also invest in
stock market? ) 4

k Cteom Fa .
If fix) = o is a probability distribution for a variable
that can take on values x = 0,1,2,3 and 4, find k.
31
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8. (a) A random variable X assumes any positive integral
S| P Y S e - 1

value n with a probability proportional to 7 Find

the exbectatién of X. ' 4

(b) What is the probablhty that an income Tax Officer

will ﬁnd only 2 income tax returns with 1]]eg1t1mate

~ deductions if he randomly selects 6 returns from

amongst 18 returns of which 4 contain illegitimate
deductions? . I 1 3%

9. (a Ino64 randoml ; selected hours of productlon the
mean and standard devnatlon of the numbers of
acceptable pieces produced by an automatic stamping
machine are’ ' =962 and's'= 146. At 0.05 level
of significance does it justify the claim of the machine
owner that the average production per hour of the
machine is 1000 pigces? ) i~ 4

W

() In a partially,destroyed .laboratory record of the
correlation analysis of data, the following results are
only legible : 4

4y - Var(x) = 9, regression”lines are .
>’ u2x -5y +16'=0 and 6x - 3y =
Find out e "

() “The mean values of x and"-‘a’,,

(u) Th;: correlation coeffi cwnt between x and y.
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