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Course Code: MA102

Course Name: DIFFERENTIAL EQUATIONS

PART A
Answer all questions, each canies 3 marks

Duration: 3 Hours
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(3)

(3)

(3)

(3)

(3)

Find the general solution "f # * y : 0

Find the Wronskian of e*cos 2rand e* sin?x

Find the Particular Integral of . y" - 4y' - 5y : 4 cosZx.

Find the particular integral 
"f # + 4** 4y - sinh 2x

i..c.-

Evaluate the co€fEcient {h in the Fourier series expansion for f(r} : lstnxl in

-rr< z<fi
Find the half range Fourier sine series representation'of f{r) : k in (0,o}

1l

Find the partial differential equation of all spheres having their centre lies on z-
(3)

a:ris.

Form the partial differential equation of z: fe") by eliminating the arbitrary
(3)

function f.
lu -lg

Solve #: n#,u{o,y) : 8e-3s, using the method of separation of variables. (3)

A tigltly stretched string of length / is fixed at both ends and pulled from its mid

point to a'height h and realised from rest from this pos.ition. Wtite down the (3)

initialand boundarry co:rditions.
l

Find the steady state temperature distribution in a rod of length 30 cm, if the ends

ofthe rod are kept at 20'C and 80'C 
(3)

Write down the three possible solutions of the one dimensional heat equation. (3)
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PART B
Answer sk questions,onefull questionfrom each module

Module I
t3 a) Solvetheinitialvalueproblemy" +4y' *5y:0,y{0}: Z,y'{o}: -g. (6)

b) Find the general solution of the differential equation y"' - y', + 4y, - g (5)

OR

14 a) If yr{x} : r is a solution to the differential equation

(6)

(5)

Module lII
17 a) Obtain the half range Fourier cosine series expansion of f{:} = rsin: in (0,r) . (6)

b) Find the Fourier series forf(r) : lrl, -n(x(n (5)

OR

18' a) Find the Fourier series for f(x) : {0'^* 
( r { o

- I n,o 1x <n (6)

b) Find the Fourier series of the periodic function (x) of period 4, where

g + ""1ft - ,*** 2y :0, find the general solution.

b) Solve the ordinary differential equation y'' - 3y" - 4y, * 6y : O.

Module 1I

15 a) Solve z{3x * D, # * zt{3x+ 1} * * lgy : er

b) Solve (Do +2;z +7jy: *a '

OR

16 a) use method variation of paramet'ers to solve ft + 4y : tr.,'z,- G

b) Solve {D2 - 48 + 4}y: sfar x

(O,-21r < -L
f(x)={L,-r(r(1( 0,1 1r 1z

(6)

(5)

(6)

(s)

I5)

-'
19 a) solve *o * rzq : yz 

Module lv >

(6)

b) Find the partial differential equation of all planes which are at a constant distance

k from the origin.
(5)

- oR'
20 a) Solve x'z{y - z}p * y"{z - r}q : zz{x - y) (6)
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b) Solve (ot + 3DD, + znr), : xry2

':[. #'o(r(30
[*f.o-:],30(x{60

, x being the distance from a4 end, find the (10)

displaceurent at any time t.

OR
22 A uniform elastic string oflength 60 cm is subjected to a constant tension of2Kg' If the ends are fixed, the initial dispracementu{40):60r-rj,0'( x16o and the initial verocity is zero, find the (10)

displacernent functioq u{2, t)

. r. Module VIG.t.

Find the temperature distribution in a rod of length 2m'whose end points are
maintained at temperature 0.Cand the initial temperature is

f {r): 1,OO{Zz- ra),O Sx<2

OR
A bar l0 cm long with insulated sides has its ends A and B maintained at s',c
and 100'C respectively until steadiy state conditirtrons prevail The temperafure of
A is suddenly raised to 90"c and at thelame time that at B is lowered to 60.c. 

(10)

Find the temperature distribution in the bar at time t.

23

24

(10)

+,i**

t.s%
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