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SECTION "A”
[10Q. x 0.5 = S marks]

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

1. The degree of the differential equation j—i'; =3x+yis -

2. The integrating factor of the difterential equation 3—} +p)y =qx) _ .

3, The differential equation y" + p(x)y + q(x) = r(x) is homogeneous if

4. The Laplace transform of f(t) = t%e’is o o

5. _ ~istheinverse Laplace transform of F(s) = (sil}'

6. The convolution of t and 1 is o

7. The root of the characteristic equation of a certain homogeneous differential equation are -1. 2. 2.
Then the general solution of this differential equationis

8. S s the differential equation whose solution is y = cx?.

9.

is the general Euler-Cauchy

equation where x and y are independent and dependent variables respectively.

2

10. The Wronskianofy; = 1,y, = xand y; = x? is

SECTION “B”
[10Q. x 0.5 =5 marks]

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

11. Which of the following is not the integrating factor of the differential equation xdy — ydx = 0?
1 1
[;;. xy: e x]



14,

15.

When the method of undermined coefficient is used, the correct form of Yp fory" —3y' + 2y =
S5xe* is ;
[Ae*: (Ax + B)e™; Axe*; S5xe”]

The  partial  differential  equation 1w, = D(uy +uyy), D #0 is  known as

[Heat equation: Wave equation: Laplace equation: Poisson’s equation]

The system of differential equations X'(t) = AX(t)+ B is homogeneous if

[A=0: B =0: Xt)=0; A = B]
The inverse Laplace transform of F(s) = ’;21” is ) S
[sin2t: cos 2t; %sinZt: %cos 2t]

[f y, (¢t) and y, (t) are two solutions of second order linear differential equation. then Wronskin is
given by w(yy, y,) = —
1y2 =iy YiYa + Y1y 1Yz + ¥2¥1: Y1¥2 = Y1Y2]

Which  of the following is classified as  parabolic  partial  differential
equation?

[Bp = Upre = 0; Upp — cz(uM + uy},) =0 U = D(Uye +Uyy )i Upp + Uyy = 0]

The Bernoulli's equation % + p(x)y = q(x)y" can be solved by first transforming it into a linear

equation. Which of the following is the correct transformation?
n

[v=y" o v=y"t ~v=lny]

The system of linear equations AX =0 where A is a square matrix always has

[only one solution; trivial solution if |A| = 0: no solution:  exactly one solution|

The Laplace transform of §(t) is 5
[0: I e l]
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SECTION =“C™
[2 Q. x 6 =12 marks]

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

is exact or not. If not, transform this to make it linear and solve. Also, find the particular

solution for y(0) = 1. [1+143+1]

Define Laplace transform. Solve the differential equation: [1+5]

Y+ 3y +2y = f(b),
with initial conditions: y(0) = 0, y'(0) = Oand the function f(t) defined as:

4t, 0<t <1
f(t):[s, ift>1
OR

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

y'+5y +6y=80t—3),y(0)=1y(0)=0
where §(t — 3) is the Dirac delta function. [1+35]
SECTION “D”
[5Q. x 4 =20 marks]
What do you mean by orthogonal trajectories? Find the orthogonal trajectories for the
curve
Y =cx

where c is arbitrary. [1+3]

Solve the differential equation y" + y = sec x using variation of parameters method. [4]

Solve the following system of differential equations by substitution method: [4]
dy
_(E =x+ 5y
S - wrn
at - Y

P.T.O.



9.

1.

Find the solution u(x, y) of the partial differential equation: [4]
u, + 2uy, = 3xu
by separating the variables.

OR

Classify the following equations and solve by reducing to canonical form: [4]
xx — 6Uyy + Uy, =0

A cup of coffee is initially at a temperature of 90°C, and the surrounding room temperature
is 20°C. According to Newton's law of cooling, the rate of change of the temperature T'(t)
of the coffee is proportional to the difference between the temperature of the coffee and the
ambient temperature. The law is given by the differential equation:

= k(T — Tony)
df_ ( env

Where T(t) is the temperature of the coffee at time t. Ty, = 20°C is the ambient
: . ar . .
temperature, k is the cooling constant, and — is the rate of change of the temperature.

Given that the initial temperature of the coffee is T(0) = 90°C. solve for T(t). (4]

S‘L_LTIUN ‘e’
[40Q. = 8 marks]

dy xyty
Solve — = —=
dx xy+x

Find the general solution of Euler-Cauchy equation x*y"" — 4xy' + 6y = 0.
Show that inverse Laplace transform is linear.

Find the Laplace transform of sin at.



