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Instruction to Candidates:

1) Section - A is Compulsory.

2) Attempt any Five questions from Section - B & C.

3) Select atleast Two questions from Section - B & C.

Section - A

QI) (Marks:2each)

a) What do you understand by complementary function? Explain.

b) Are these vectors linearly independent?

x, = (1, 2, l ) ,  x,  = (2, l ,  4),  x, = (4, 5, 6),  xo = (1,8, -3)

c) State Cayley - Hamilton theorem.

d) Define order and degree of an ordinary differential equation.

e) State necessary conditions for an ordinary differential equation to be
exact.

0 Define directional derivative of a function.

g) State Type I and Type II errors in sampling.

h) Define Null hypothesis and critical region.

i) State Gauss divergence theorem

[ - t  2+i s-3i l
j )  Show that i f  A -l  Z-i 7 5i 

l ,  
then rA is skew Herrnir ian.

[5+3i  
-5 i  o2 ]
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Section - B

82) (a) Solve the equations :

5-r: + 3y + 72,= 4, 3x + 26y + 22.= 9, 7x +

(b) Find the eigcn-values and eigenvectors of

2y+l lz , -5

f8 4 3l
A-12' tl

Lr 2 rj

(Marks : 8 each)

the differentialQ3) (a) Prove that the necessary and sufficient

equation Mdx + Ndy = 0, to be exact is

(b) Solve : xdy - ydx = (x2 + Y')dx.

Q4) (a) Solve :
d'y

condition for

)nt a//- = - .
0y dx

-zdY + y= xe* s inx
dx

,  d .2y  d(b) *2 
# 

. .ff+4 = losxsin(logx)

dx2

QS) (a) If an e.m.f.

.equatron

E sin ot rs applied to L-C-R circuit at time t satisfies the

L+ + n!9*! -  Es\nan .  I f  R -zJLc, solve the
dt' dt c

differential equation for q.

(b) A body executes damped forced vibrations given by the equation

" ) rd-: 
+ 2Kg + bx2 = s-Kt sinatt.

dt- dt

Solve the equation for the cases : (1) a2 + b2 - K2 and a)2 = b2 - K2 .
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Section - C

Q6) (a) lf / = (a cos/, a sint, at tan a), find

(b)  Prove that  V x(QA)-  QV xd + Y Q x

, ) -
dr 11- r_X  ^
dt dt'

a .

(Marks : I each)

lar dzv a3rl
and t  - ,  . . t , . ?1 .

I dt dt' dt' I

Q7) (a) State and prove Stokes theorem.

(b) Use divergence theorem to evaluat" lJ F.rts, F-*3i+y3i+23f, S i,
s

the surface of the sphere x' + y' * z2 = e2,

- 
Qq (a) Find mean and variance of Poisson distribution.

(b) Find a binomial distribution for the following data :

x :  0  1  2  3  4  5

f :  2 14 20 34 22 8

Q9) (a) A sample of 2O items has mean 42 units and S.D. 5 units .test the
hypothesis that it is a random sample from the normal population with
mean 45 units given that /0.0, = 2.09, for 19 d.f.

(b) Write a short note on hypothesis testing and its uses.

trntrtI
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