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Answer ALL the questions
17 Find the particular solution using the method of undetermined coefficients for
o' 44 — 2y = e'sint

-
where y. = 672 + cpe.

i 1, 12logz

‘},501\’0: ¥+ V=0

& g’('a')'.Fm‘m a partial differential equation by eliminating arbitrary function f from
{

flzyz,z+y+z)=0.

1
_(}))/T-‘ind the complete solution of p° + q* —3pgz =0

. {L('zij‘ Find the singular solution of

pz+qy — 2+ (2p° + 3¢2 + 1)V/2 =0,

\WQW: 2y — 2)p +y*(z — 2)y = 2z - ).

54 Consider a mass on a spring with the equation mz” + c2’ + kx = F(t) with mass 0.5,
¢ = 8 is the friction and &, the spring constant is zero, and F(t) = 10cos(rt) is an
external force acting on the mass with initial conditions 2(0) = 0 and 2'(0) = 0

VQ/Find the Laplace transform of f(t) = sin2{ cos t cosh 2t
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Q‘l:l!-‘bll-l.ﬂr-:-llrlilﬂ 1 “arks 5
Solve the ordir ordirary differential equation by using method of undetermuned ‘
'.LI'Lfﬁf'lfﬂ.T_\ 10 \
¥ =4y =12y = 3e*F + 5in 2t + (" ‘| |,
A2 \-t IIL-.:~1- 1s aftached in a 'l-n:ﬂn,.un n:!.ﬂEa‘.'d sprme; Whrel thie -p—nr_ cl: angimatad o _1|.
6125 cm below 1ts onginal length Suppose the spring-mass sviem 1s inside
| damping medium with dampmg constant ¥ umts Find the displacement x(r) m
any ume ILoof we st the expenment by releasing the mass trom the posiion 2 om " || A
‘ above 1t cgualibriem posihon | 1”*
Mote: ¢ = 9H anits om MEKS systemn) and 980 units (m CGS svstem) | -
. | Lhole: @ syslem) & kL
3 1) Solve the ordinary difierennzl equation 4
) o y" + xy' + y = sin(lnx?). 5 o
— [*
by | Formthe PDE by ¢limunatng the arburary function '|
Flxy+z ,x+y+2)=0 5 |
A — "

4 a)

25

| Solve the followwng PDE by the method of ‘.i-!."pl.l"dllﬂn of vanahles

-

-;3=-:f- given that, u(0, y) = S~
r

by JSolve x?(y? —2)p+y* (2 - x)g =2 (x? - y?).

5 a) [ Find the complete solunon/integral of:
L v z=pr+gy+1+pt+a | ‘ _
And hence Gnd the singular solunon/integral if 1t exists.
h] Find

k|
Ltz +5¢? +?:e"‘]
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Answer ALL the Questions

| aNe.

Question Descriptian !

Marks

)
2z . 1
Solve the following differential equation %i’— 3= :‘ x4 e¥sinx by the method
ad Ay L
of undetermined coefficients, \

10

=

A mass weighing 32 Pounds attached to o vertically hanged spring, by which the
spring clongated 3.2 Feet below its original length. Suppose the spring-mass §yslcm
is inside a damping medium with the damping constant one 5™ of the spring
constant. Find the displacement x(¢t), if the mass is released 3 Feet below the
equilibrium position with an upward velocity of' 5 F eet/Sec.,

[Note: g = 32 umts (in FPS system). ]

10

(a) Form the partial differential cquation by lemmtmL the arbitrary functions

f(x,y) and ¢(x,y) fromz = f(x3 + 2y) + g(x¥ = 2p).
(b) Find the singular solution for the partial dlﬁen.nml equation

z=pr+qy+ Bpxqs

5+35

Solve the following PDE: x(y* + z)p — y(x* +2)q = z(x* — y*).

10

‘:.n

(a) Find the particular solution of the ordinary differential equation: 2x%y"
Sxy' +y = ( )(] - -) if the complementary sulmumflmnmy.:1:.011*-.
solution is: ¥ (3) = Ye(x) = ex ™% 4 c,x7! by using a method except

using the Operator method.
(b) Using xtundurd formulae, derive the Laplace transform of the following

function sint cost.

e ————— e ———
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Q.N Question Description Mark
; »sﬁhr.: (14 2x)%y" = 6(1 + 2x)y’ + 16y = B(1 + 2x)* using the method of vanauon of
pammctcrs L
mﬁ/hc charge on the capacitor in an RLC series circuit L =1henry, € =10 farad, & - 100 ohms,
F = 100volts. Assume the initial charge on the capacitor is 0 C and no current is flowing at time [10]

_»d

/}L-Tw:mc nonhncar partial differential equation \/p (x/p + 1) + Ja (»Jq =1) = zand hence

find the singular integral (if exists!). {10

5 Obidm the partial differential equation associated with x? + y? = (z — ¢)* tan® @, where ¢
“and a arc arbitrary constants and then the PDE for any arbitrary surface  z = f(x* + y?%).
r Comparc the PDE obtained for these surfaces.

15

%;Jn. y" +y' = 1 — 2x? using the method of undetermined coefticient.

Jj)ffﬁlﬁ{[,aplacc transform of f(t) = e** cos® t.

~¢ ==
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e

_¥. Find the singular integral of (p + q}(z_:—_pgfaq =17

e SRR g =2 :
=¥z (5 Find the complete solution of ¢ = py + p®. =

(b) Solve the following PDE using separation of variables method (71

gf +dz = %%, given that z(x,0) = 4¢~3%.

3. Find the Laplace transformation of the following:

}fk}’ f(t) = e®(cosht +sin’t) (5]
3 5
Vi

(b)’ f(t):\/E_L%L'*‘(_f)l)_ [5]
,A./Solve the following differential equation [10]

2y +5xy' +4y =xlogz.
/5{(4{801% the following differential equation by the method of undetermined coeffi- (5]

cients

% d
%;% +352 +2y =e*.
An electric circuit consists of an inductance L = 2H, a resistance R = 140 and 4

condenser of capacitance of C = 0.05F. Find the charge ¢(¢) and ¢
any time ¢. Given that ¢(0) =1 and i(0) =4.

(5]

urrent i(¢) at



