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(Write your Roll No. on the 1op immediately on receipt of this question paper.}
Attempt all questions.
All questions carry equal marks.
Non-programmable calcuiator is allowed.

L. A certain culure of bacteia grows at a rate that is proportional
to the number present. It is found that the number doub'ies
in -4 hours, how many bacteria may be expected at the end
of 12 hours.

2 Consider the following differential equation :

L

2w — xy - 2y = 0.

Use method of reduction of order to find the basis of solution

for it.
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Define Euler-Cauchy equation. Convert the differential equation :
X+ x4 9y =0

into differential equation of consiam coefficients and solve

Are the following functions linearly independent or dependent'

en the given interval ?
(H &, e forx e R;
(i) cos 2x, cos W , 0 <x < 2m

Use method of variation of parameters to find general sélution

of differential equation :

xzy" +.xy' + 9y = 3¢,
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Find the particular integral and hence find the general solution

of differential equation :

(D3 - 7D - 6)y = (1 + x).

Solve the differential .equalion :

for y as a power series at x; = 1. Why this cannot be solved

for a power series at xy = 0 ?

Define Bessel’'s function of first kind of order =

Show that :
j ¥V, (Ddx = 27 () + ¢
and deduce
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12.

Show the following :

) Jv‘l(x)+J\,+1(x)=-2;VJ\,(x);

2 .
3] Juz(’f)=& EE

Find the radius of convergence of power series :

hnid 32m ‘
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Solve the integral equation :

¢
M =t + L () sin (t—r)dt.

Find the inverse Laplace transform of tﬁe following :
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13, Find the current i7) in the cixeuit in the figure given below
i =z single sguare wave wih wvoltage Vj is applied. The

cireuit 1 assumed to be quiescent before the sqnare wave

15 applied. C
LA : "
i}
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14, Solve the given imitial value problem wusing Lapiace

transform

YAy -Gy =0 M0 =2, MO = -L
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15.  Solve the given system of differential equation by means of

Laptace transforms :

}""’ + ‘V?- = ‘-S €05 2’

¥y vy =5 cos U

Y|(0)= lv }'!rl(0)= Isyz(o)z_ls y'2(0)= ] v
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