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Instruction to Candidates:

1) Section - A is ComPulsorY.

2) Attempt any Five questions from Section - B & C.
\* 3) Selecting atleast Two questions from Section - B & C.

Section - A

(2 murks each)Q|)

a) Test whether the subset S of Ri is LI or LD, Given
S :  { (1 ,  0 ,  l ) ,  (1 ,  l ,  0) ,  ( -1 ,  0 ,  - l ) }

b) Obtain the symmetric matrixA for the quadratic form :

fi + Zxrx, - 4\\ * 6x14 - 54 + 4t
c) . Forwhat value of 'k'the differential equation

/ \

fr * ro'' rh* + e*tt I t -f lat, - a is exact.
\ vj

\z- d) Show that the frequency of free vibrations in a closed electrical circuit

30
with inductance L and capacity C in series is ,rJ75' 

per minute.

e) Give the physical interpretation of curl of a vector point function F.

0 Show that the vector field given bY
- + ^ A . ^ n .

V - (-x' + vz) i+ Gy - z2 x) i+ Qxz - +z)k is soledoidal'

g) Find the work done in moving a particle in the force field
- t  

^A  , \  , \

F=3x'  i+ (2xz- y)  j+ zk
along the straight line from (0, 0, 0) to (2, l, 3).
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h) The probability that astudent passes a Chemistry test is I ana ne
3

probability that he passes both Chemistry and Physics test i, *' The
45

4
probability that he passes at least one of the two test it 

;. 
What is the

probability that he passes the Physics test?

D With the usual notations, fincl the probabllity p of success for a binomial

variate X, if n: 6 and 9 P(X : 4) : P(X -- 2)'

j) Define Type-I and Type-II errors occurring in sampling theory'

Section - B \,,"-
(8 marks each)

Q2) (a) Find the value of 1. and p for which the system of equations :

3x + 2y * z : 6,3x * 4y + 3z : 14, 6x + l}y + Xz: p has

(r) No solution.
(ii) . Unique solution.
(iii) InfinitelY many solutions.

(b) Veriff Cayley-Hamiiton theorem for the matrix

(t z o)
a= | -t t 2 |  ̂ nahence findA-,.I  l o '

[1  2 t )

Q3) (a) Solve the equation (x1/ - 
"tr")dx 

- xzydy : 0

dy
(b) Find the solution of the equation y - 2px: tan-l (*p',) where p= 

d*'

e4) (a) Use the method of variation of parameters to find the general solution of

the equation Y" + I6Y : 32 sec 2x'

(b) Solve the Cauchy-Euler equation :

fy" - ry" + 2Y : *log,x,x > o'

eS) An L-C-R circuit with battery e.m.f E sinpt is tuned to resonance so that

pz : llLC. trf initially the current i and the charge q be zero, then for small

values of R./L, find the current in the circuit at time /.

2R-//55
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Q6) (a)

Q7) (a)

(b)

lr'ruv' al I s utrjes't"sAvoq' qq m

Section - C
(8 marks each)

The position vec{or ofa moving particle at a time r i, i 1;; - t' } - f } * to i .

Find the tangential and normal components of its acceleration at time

t :1 .

- ) n , . , ' - + t

If F= (2*'-lz)i-z*y i-4xk, evaluate JJJVT F dv, where V is the
v

region bounded by the co-ordinate planes and the plane 2x + 2y * z: 4.

State Stokes theorem and use it to evaluate

f 
t," + y)dx+ (2x- z)dy + (y + 71dd

Where C is the boundary of the triangle with vertices (2, 0, 0), (0, 3, 0),

(0, o, 6).

A fluid motion is given by vector field
- ) n n ^ n

y-  (ys inz-s in  x ) i+(xs in  z+2yz)  7+( rycos z+ y ' )k

Is the motion irrotational? If so, find the velocity potential.

An irregular six-faced die is thrown and the expectation that in 10 throws

it will give five even numbers is twice the expectation that it will give four

even numbers. How many timesin 10,000 sets of l0 throws each, would
you expect it to give no even number.

In the following table, x is the tensile force applied to a steel specimen in

thousands of pounds andy is the resulting elongation in thousandths of

an inch.

x i  |  2  3  4  5  '6

y; 14 .33 40 63 76 85

Find the equation of the least squares line and use it to predict the

elongation when the tensile force is 3.5 thousand pound.

The following random samples are measurements ofthe heat-producing
capacity (in millions of calories per ton) of specimens of coal from two

mines :

Mine I : 8260 8130 8350 8070 8340

Mine 2: 7950 7890 7900 8140 7920 7840

(b)

Q8) (a)

(b)

Qe) (a)
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Use the 0.01 level of significance to test whether the difference betwgen
the means of these two samples is significant. Given that /oo, for 9 d.f=
3.250, foo, for 9 d.f= 1.83, fo.oo, fo. 11 d7:3.106.

(b) The demand for a particular spare part in a factory was found to vary
from day-to-day. In a sample study the following information was
obtained:

Days : Mon. Tues. Wed. Thurs. Fri" Sat.

No. of parts : Il24 ll25 1110 1120 1126 1115
demanded

Test the hypothesis that the number of parts demanded does not depend

on the day of the week. Given the values of Xz at 5,6,7, d.f are

respectively 11.07 ,12.59, ru.A7 at the 5% level cf significance.

* * *

wnv.allsubiods4you'ffi
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