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SECTION "A"
[10 Q.x1:10 marks]

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

l. The Maclaurin's series expansion of er is

2. The Wronskian of two solutions (xr(t),y{t)) and (x2(t),yz(t)) of a system of two linear

equations 9o, = o* * by andLo, = ,* * dy isW (t) =

3. The order of Airy's equation u1* 'ur** = 0 is

4. The model equation for rate of disintegration of a radio-active substance is given by

# = -Uo,k > 0,,4(0) - Ao. Its solution is.4(t) =

5 A simple pendulum consists of a mass mhanging from a string of length I and fixed at a
pivot point. When displaced at an initial angle and released, the pendulum will swing back
and forth under the resistance of damping force. The model equation is

ff + *#.fsin 0 = 0, where 2 is a damping constant. Ifthe displacement g (( L, then

the model equation reduces to

The degree of the differential equation (#)' * (#)^ = sin x is

A Lagrange equation is y - xf (p) + g(p), p =*.If abethe root of the equation

f (p) - p = 0, then the singular solution of the Lagrange equation is

9

8

A Bernoulli equation 9* * ,(*), = q(x)y" is linear and non-homogeneous if n =

Integrating factor of L * 500 0n - i tt

l0 The general solution of the equation fr + 4y = O is y(x) =
where A and B are arbitrary constants.
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SECTION "B"
[0 Q.x1:10 marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones. (Do
not tick the answer).

11. The second order linear differential equation of the form f {Cr - *\ *} + n@* 1)y = I
is

[Rodrigue; Bessel; Lagrange; Legendrel

dva=y lsdt12. The solutio n (x(t),y(t)) of the system of two equations #: ,*,

{(e-zt ,
t); (r" , et); (e' , ezt); (e-t , e-2t)le

13. TheBurger'sequation us* cuux = 0,where c isaconstantis
equation.

t4

[non-linear; linear; second order; first order and linear]

A stone is dropped from rest at an initial height h above the surface of the earth. Then the

speedwithwhichitstrikesthegroundis,wheregisthe
acceleration due to gravity.

[sh ; J gE; zgtt; Jzgnl

15. In an RlC-circuit, we say that the circuit is overdamped if

lR'-*ro,' *'-T=0, *'-T.0, R2-4LC=ol

A differential equation 9*= f (*,y) is said to be in a variable separable form if it can be

reduces to the form

VU)dy - s$t)dx; f (x,y)dx = dyi f Q,y)dy - dx7

17 . A differential equation is considered to be ordinary if it has

16.

18.

l9

9_-
dx

f (x)

sO)

[one dependent variable;
one independent variable;

more than one dependent variable;
more than one independent variable]

o *(*y - #) = - T , then integrating factor is

[x-rooo ; xlooo . x-Loo .

The solution of the differential equation #=: Q - fl is y(x) =

x 00 l

';- 'l

where A is a constant to be determined.
Ax3e*; Axaexf

1

19+ z;-x

!=exis
lAxex ;

C

x
2; ?+ c,x'

According to the modification rule in the method of undetermined coefficients, the

particular solution !p(x) of the non-homogeneous differential equation y"' - 3y" + 3y' -
20.

Ax2 e* ;
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SECTION "C"
13 Q.x7:21marksl

Solvethe lDwaveequationu6s =91t**, 0 < x 12, t > 0subjectedtotheboundary
conditions u(O,t) =u(Z,t) = 0, t > 0andinitialconditions u(x,0) = x(x-

0, 0 < * <)
3, !<x<L
0, L<x<2

[4+3]

OR

Derive the lD heat equatioh u, = c'u**,where c2 is the thermal diffusivity of a
conducting material. 17)

Suppose Pn@) be a Legendre polynomial of degree n. Establish the Rodrigue formula

Pnk) = ;;#(x' - 7)n, n = 0,1,2, "'

Use this formula to find the relation for P2(x). [5 + 2]

State and prove the linearity principle of a second order homogeneous differential equation.

If y1 and yz are two solutions of a second order homogeneous differential equation
y" + a(x)y' + b(x)y = 0 on an interval I, and a(x) and b(x) are continuous on 1, then

show that the Wronskian of the two solutio n is W (y1,y)(x) = , ,-! a(x)dx

where c is a constant depending on only y1 and y2 but not on x. [3 + 4]

SECTION "D"
16 Q.x4=24 marksl

Find the steady-state solution of a mass spring balance system when mass, damping
constant and spring constant values are 4,4, and 17, respectively, and the driving force is

202 cos3t.

Findthegeneral solution of xpz + (y - x)p -! = Owhere = 9dx

OR

Find the general and singular solution of the non-linear differential

2), us(x,0) =

2

a
J

4

5

equation : 2 x p - 3 p2, p :- Y*.

1



6.

7

8.

9

Solve the non-homogeneous system of linear equations #. = ,* * 3y * t ,

# : -* - Y *1 by elimination method.

Find the solution of the initial value problem y" - 8 y' + 1,6 y = 0, y(0) : 1,
y'(o) : 6.

Use the Laplace transform method to solve the initial value probl em y" - 4 y = o,
y(o) = 'J., y'(o) = 2.

When the air temperature is 700F, an object cools from L7O0 F to 1400Fin 0.5 hour. What
is the temperature after I hour?

SECTION "E"
[5 Q.x2:10 marks]

Use power series method to solve the differential equation y' = y.

ClassifythePDE tt*, *2u*, * Aur, *Tur*u(x,/)=0.

Find the solution u(x,y) of the PDE u* = y.

Find the integrating factor of x log * 3, * ! = Zlog x.

l0

I l.

12.

13.

14. Isthedifferentialequationcos(x +y)dx+(3y2 *Zy* cos(x +y)dy ) = 0exact?


