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[0Q.x0.5=5marks]

Fill in the blank space (s) by writing the most appropriate word(s) or symbol(s).

The degree of the differential equation # = '/x + y is

The integrating factor ofthe diftirential equation # + p!)y = q(x)

The differential equation y' + p(x)y + q(x) = r(x) is homogeneous if-

is the inverse Laplace r'ansform off(s) = #
The convolution of t and I is

The root olthe characteristic equation ofa certain homogeneous ditl'erential equation are -1. 2. 2.

Then the general solution of this dif'terential equation is

is the difl'ercntial equation whose solution is y = caz

is the general Euler-Cauchy

equation where x and y are independent and dependent variables respectivcly

The Wronskian of lt = l,lz=xandlz=in -_.-

SECTION "I]"
!0Q.x0.5:5marksl

Fill in the blank space(s). DO NOT TICK, by' selecting thc most appropriate answers from among the
given ones.

I I . Which of the lbllowing is not the integlating factor oi the differential equation rdy - ydx = 01
.1 I[r, xY: i: xl

8

9

t0

l.

2.

J.

4.

5.

6.

7.

1he Laplace transform ol/(t) = tser is



12. When the method ofundermined coefficient is used, the correct form of y, for y" - 3y' + Zy =
5.re^ rs

lAex: (Ax t B)ex; Axe'i Sxex)

The partial differential equation u, = D(u,* + uyy),D + O is known as13.

14.

11.

18.

19.

H=0: B=0: x(t) = 0: A=B)

l5 The inverse Laplace transform ofF(s) = -j- it

[sin 2f; cos 2f; l sin 2tl L cos 2t)

16. Ilyr(t) and yr(t) are two solutions ofsecond order linear dift'erential equation. then Wronskin is
given by w(y1, y2) =
lyrl - yi.yz: ytz + yi.yl. ytl + yzyl.: yiyz - ytz)

Which of the following is classified as parabolic partial differential
eq uation?

luu-u*r= O: u6- c2(urr *u"r) =0l ut = D(ur, *uyy), uxx+uyy = O)

The Bemoulli's equation 
dgl 

+ p(x)y = q{x)y" can be solved by first transforming it intoa linear

equation. Which ofthe following is the corect transformation?

lv =y"; u = yl-ni v = y"-11

The system of linear equations AX = 0 where ,4 is alwavs has

[only one solutiou tlivial solLrtion illzll = 0: r.ro solution: cxactly one solution]

[Heal equation: Wave equation; Laplace equation; Poisson's equation]

The system of differential equations X'(t) = ay11) 1g is homogeneous if

u = lnyl

square matrixil

20. The Laplace transform of6(t) is

[0r l: e sl I

;
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SECTION.'C'
[2Q'*O:12marks]

Define linear differential equation. Determine whether the differential equation
dy+(2-3y)ydx-0

is exact or not. Ifnot, transform this to make it linear and solve. Also, find the particular
solution fbry(0) = 1. [l+l+3+l]

Define Laplace transform. Solve the ditTerential equation:

with initiar conditions: Xo> = o,/r'*1ol'= t#, ;jr\iltion f (r) denned as:

r@ ={4*, 
o,f ,','l

I l+sl

olr

State second shifting theorem. Also. solve the following differential equation using the
convolution theorem:

y" + sy' + 6y - 61s- 3),y(0) = 1,y'(0) = 0

where 6(t - 3) is the Dirac delta function. ll+51

T ION ''D"

[5Q.*+=20marks]

what do you mean by o(hogonal trajectories? Find the orthogonal trajectories for the
curve

rvhere c is arbitran. ll+31

Solve the differential equation y" + y - secx using variation of parameters method. [4]

Solve the following system ofdifferential equations by substitution method: t4l

dv-i=x*5ydt
dx
-':- = -x+3Ydt

-)

!=cxz

4

5

P.T.().

l.



6 Find the solution u(x, y) of the partial difterential equation
ux+zuy=3xu

by separating the variables.

t+l

OR

Classi$ the following equations and solve by reducing to canonical form:
u**-6urr*9u"r=0

[4]

A cup ofcoff'ee is initially at a temperature of90'C, and the surrounding room temperature

is 20'C. According to Newton's larv olcooling. the rate ofchange of the temperature I(t)
ofthe coffee is proportional to the ditference between the temperature ofthe coffee and the

ambient temperature. The law is given by the ditferential equation:

SL,CTION ..H"

[4Q.'z:8marks]

7

dT

dt - -k(T -7""u)

Where 7(t) is the tenrperature of the coflee at time t, 7,,,, = 20"C is the ambient

temperature. k is the cooling constant, ana f is the rate ol change of the temperature.

Civen that the initial temperature of the coflee is T(0) = 90"C, solve for T(t). t4l

ti
dy xy+y

Solve -:- = 
-

al v x\J +r

Find the general solution ofEuler-Cauchy equation xzy" - 4xy' + 6y - g

10. Show that inverse Laplace transform is linear.

I I . Find the Laplace transfbrm of sin at

9


