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UG 2nd Semester Examination - 2019
MATHEMATICS
~ [HONOURS]
Course Code : MTMH/CC-T-04

Full Marks : 60 Time : 2 Hours
The figures in the right-hand margin indicate marks.

The symbols and notations have their usual meanings.

1. Answer any ten questions: 2x10=20

a) Determine whether x=0 is an ordinary point or
a regular singular point of the differential

“equation:

i el &y ; dy
2% —L b Tx(x#l)} = | =3y =0
. (dxz) xx )(dx) i

b)  Write down the Cauchy-Euler type of equation
in connection with homogeneous linear

differential equation.
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d)

g)

Show that e* and e’* are solutions of the

differential equation:

d’y  dy
—=-4-—=43y=0
& axl
Are they independent? 1e

—#oé that if f (x) and f(x) are two solutions of

d? d
By () 248, () 2+ (x)y =0

then Af (x) + Bf(x) is also a solution of this

equation where A and B are arbitrary constants.

Show that f(x, y) = xy” satisfies the Lipschitz
_o.ob&ao: ontherectangle R: | x| <1,|y| <1
but does not satisfy a Lipschitz condition on the
stripS : | x| <18y | < ee.

dy
Show that for the problem v ¥, 30) = 1. the
constant 'a' in Picard's theorem must be smaller

than unity.

From definition prove that the four functions
3e*, —4e’, 5¢” and 6¢” are linearly dependent.

19/Math/H/IV @)

h)
then show that the function f(x,y) = x siny +y
cos x, satisfy the Lipschitz condition. Find the
Lipschitz constant. )

i)  Prove that : [axb, bxc, exd|=[abc] .

j)  Find the equation of a plane which contains the
straight line 1 = td and is perpendicular to the
plane containing the straight lines 1 = :m and
T =t,Y wheret,t,,t, are scalars and @, w, Y are
given vectors and T is the current vector.

k)  Define asingle-valued vector function of a scalar

_variable in a domain. Give an example.  1+1

D He=3i 3+_ %k then find amx%m

5 ; i )
£ 3tiv 3 OF e dt o

m) Find div F and curl F when F = grad
(x*+y3+2°-3xyz).

2 [ dig i .

n) Evaluate _._ max.%“ u& where t = 2t%i + tj— 3t’k.
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If S is defined by the rectangle | x| <a,|y|<b,
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