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SECTION-A (10 Marks)
Answer ALL questions »
ALL questions carry EQUAL marks (10x1=10)

1 Find the solution of the initial value problem gl =2x+Lvy)=3
o dx

() yx)=xP+x (ii) y(x)=.x2+x+3 (iii) y(x)=2_’3‘2_+x © (i) yx)=(2x+1)%+3

2 Which of the following is not an exact differential equation?

Q vy dx-+3xy*dy=0 (1) ydx+3xdy=0

(iii) (2x+3y)dx+13x+2ydy=0 (iv) (¢"siny+tany)dx+(e*cosy+xsec 2y)=0
3 Which one of the following statements are true?

(i) The Wronskian of two linearly independent function is everywhere zero

(ii) The Wronskian of two linearly independent function is everywhere non zero

(iii) The Wronskian of two linearly dependent function is everywhere non zero

- (iv) The Wronskian of two linearly independent function is identically zero

4 Find the general solution of y''+2y'=0. .
) yx)=ce*+ce®™ (i) cie™+ce™  (iii) c;+ coe™ (iv) 1+ cpe™
5 The roots of the characteristic equation of a certain differential equation are

0,0,0,= ; '3 What is its general solution?

= % X, i X X
@) y=¢ +c2x+c3x2 +04eA +c5xe/3 (ii) y(x)=c; +cox +c3x2 +c_4eA +c5eA

» X X/ ' ‘ X X
(i) yx)= cleé + czxeA (iv) yx)= cleé + czeA
6 A differential equation of order 3 can be writtén as a system of differential
equation of order one. :
.- 2 (i) 3 (iii) 4 @iv) 9
_ e
7 ‘Find I“(—z—)
@ n (i) 51 (i) %ﬁ (iv) -i-\/E
= 1
8 1 ey is
: (S = a)l’l+
: ¢neat e—at
@) : (11) (iii)t"e™ (iv) te*
n! :
9 The convolution of cos t and sintis
(@) tsint (i) %sint - (iii) tcost (iv) %cbst
10 What is L(1,1t)] ifa>0?
—as : —as as as
0 = (if) =— (i) — (iv) =
a 'S : a

SECTION - B (25 Marks)
Answer ALL questions ,
ALL questions carry EQUAL Marks (5 x 5 =25)
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(i) Solve the differential equation 2xya—
' X

Suppose that at time t = 0, 10 thousand people in a city with population M=100
thousand have heard a certain rumor. After 1 week the number p(t) of those who
have heard it has increased to p(1)=20 thousand. Assuming that p(t) satisfies a
logistic equation, when will 80% of the city’s population have heard the rumor?

State and prove the principle of super position for homogenous equations.
: OR
Find the general solution the 1mt1al value problem y”+4y—12x y(O)—S y (0)-7

Fmd a particular solution of y'* - 4y=2¢*,

OR
Solve the two-d1mens1onal system x'=-2y, y'=Vsx.
Find L[t sin kt].

OR

Find L™\ 3—32—*—;—— :
s” +2s° +8s

Suppose that f(t) and g(t) are piecewise continuous for t>0 and that |f(t)| and |g(t)|

are bounded by Me®as t—+o. Then prove that the laplace transform of the
convolutlon f(t)*g(t) exists for s>c; More over L{f(t)*g(t)}=L{f(t)} *L{g(t)} and
L {F(S) G(s)}=f(1)*g(®.

OR
0 i <3

Find L{g(D)} if g(t) = |

ind L{g(®)} if g(t) {tz .t

- SECTION -C (40 Marks)
Answer ALL questions ‘
ALL questions carry EQUAL Marks (5 x 8 =40)

dy = 4x? +3y2. .
(ii) Suppose that the river is 1 mile wide and that its midstream velocity is
=gmi/h. gf the swimmer’s velocity is vg =3mi/h, find the swimmer’s
traJectory and the distance he has to drift to cross the river.
OR
Derive the equation of the plane’s trajectory.

(1 Let y; and y2 be two linearly independent solutions of the homogenous- equatlon
vy + px)y' + q(x)y=0 with p and q continuous on the open interval I. IfY is any
solution of this equation on I, then prove that there exist numbers c; and c; such
that Y(x)=c1y1(x)+c2ya2(x). :

OR
Solve the initial value problem y“+2y +y =0; y(0)= 5 y'(0)=-3.

Solve the 1mt1al value problem y@+3y!l lOy =0; y(0)=7; y'(0)=0, y''(0)=70.

OR
Consider an RLC circuit with R=50 ohms (Q), L=0.1 Henry (H) and Cc=5x10"
farad(F). At time t=0, when both I(O) and Q(O) are zero, the circuit is connected to
a 110-v, 60-Hz alternating current generator. Find the current in the circuit and the
time lag of the steady periodic current behind the voltage.

Solve the initial value problem x''+4x = sin3t; x(0) = x (O)—O using Laplace transform.

OR
Solve the initial value problem v+ 4y +4y=t*; y(0)=y'(0)=0 using Laplace transform.
(i) Find L{Smtht}. . (ii)Find L_l{tan'l(—l-)}.
: A - .

OR



