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-Obtain the solutlon of the wave equation =
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| SECONDSEMESTERBTECH DEGREE EXAMINATION MAY/JUNE 2016 |
| MA 102 : DIFFEFtENTlAL EQUATIONS :
: Max Marks : 100 e T Durat|on 3 Hours

PART — A '

~ Answerall questions and each questlon carnes3 marks.

'Determrne alinearly mdependent solution of the differential equatlon
| _(x2+ 1) y” 2xy'+ 2y = 0 y; = x is solution.

. Solve the d|fferent1al equation y'V + 6y'” + 9y” =0. .
- Find the particular mtegral of the dlfferentlal equatlon (D2 2D +1 )y xe" o

'Solve by the method of vanatron parameters (D2 +4)y = tan 2X:

Develop the Founar serles of f (x) = x2in—2< <X<2.
Find the Fourier sine senes of (x) ex in0<x<1,

Obtaln the partral d|flerent|al equatlon by ehmlnatmg f and gfromz= xf ( ) +vg (x)

: Solve the partlal dlfferentral equatlon (y2 + Z2)p = xyq + xz=0.

Pu 1 éu . . ,

5 - oF 5 using method of separation .
of variables when the separatlon constant k<D0. |

Wnte any two assumptrons mvolved in denvrng one drmensronal wave equatron

Frnd the steady state temperature distributionin a: rod of Iength 20 cm |t the ends
of the rod are kept at10°C and 70° C o

, . , .
Solve %% = hgx—u subject to the condltlons u {0, t) u (1 t) Ofort>0and
u(x 0)= 3sin nnx:,0<x_<1. . - S (12x3 36Marks)

P.T.O.
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PAHT B

| Answer snx questlons - one full queetron from each Module

_ | R | Module 1

a) Reduce to flrst order and hence solve the. ODE
) y"+(')3cosy Oand o ‘
i) 2xy” . 3y R

b) Solve the |VP y”——-2y +5y - 0, y(O)—-—S y' (0)._1

: .OR- -

“(use Wronsk|an) Hence form an ODE forthe glven baS|s X, x In (x)

)SolvethelVPy"+02y'+40‘ly Oy(O) 0y(0)

15.

8.

E b) Solve the dn‘ferentlal equatuon (x + 1)2y" + (x + t)y y =2sinlog (% + 1).

VA

‘a) Findthe Fourier 'S-e_r_'iles' of f.(x)= {

Module 2

'a) Solve the dlfferentlal equatlon (D + 1)2y x2ex

| b) Solve the dn‘ferentlal equatnon (x3D3 + 3><2D2 + xD + 1)y =x +logx.

OoR

a) Solve the dtfferentlal equatlon (D2 + 1)y xze" + SinX. -

Module 3

) S 0_<x<_1-
1-x , 1<x<2’

b _Fin._dthe:FoUrier'cosine series of f () = x (1t —%) in.0'<;.x'< .

18.

OR

_a) Expandf(x) e"‘ in (—1, l) asaFouner Senes

| b) Fmd the half range sine senes ef f (x) X sinx |n 0 <X<T.

“j¢$0fig;; j;   _:- -%_”_- 5 S

n
a) Show that the functions x. and x In (x) are lmearly lndependent o

= B

"

11
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~ Module-4
19 a) Form the{-PD,E by elrmtnatrngfa, ,b,,c_.fromr fa~5~'+b—2f6@§,—_1._ :
o 2z, Pz 0%z, -
. 2 = =Y - ’
_b) Solve the partral dltferentlal equatlon axay ay2 B M
| B *OR | |
.20, a) Solve X (y2—-z2)p + y (z2 —x2)q z (x"‘-' —-y2)
| | e . aa.. _33
) ) Solve the partlal dlﬂerentlal equatlon +4- =cos (2X+v)

8 azxay axay

Module 5

21; A t|ghtly stretched strmg of length ‘a’ wrth flxed ends is |n|t|ally in equmbnum .
- .. position. F|nd the drsplacement u(x, t).of the string if it is set vrbratmg by giving
, - each of its pomts a velocrty Vo srn(nx/a) e - 10

' 22. A transversely vrbratmg stnng of length ‘a’ is stretched between two pomts

A and B.The initial displacement of each pomt of the string is zero and the initial
velocity at a drstance X from A is kx(a x) Find the form of the stnng at any :
| _‘subeequenttlme R S R o 10

Module 6

_' 23 ~Find the temperature ina |ateral|y msulated bar of Iength L whose ends are kept '

- e e e f(X) = x O<x<L/2
attempe_raturze _zero |fthe m_rtlal_ temperature |s “Wox  L/2<x<L- -
- 'OF-t}":j o | '

24, 'An msulated rod ot length L has its ends A and B maintained at 0° Cand 100° c

. respectlvely until steady state conditions prevails. If B is suddenly reduced to
0°Cand mamtamed at0°C then ﬂndthetemperature m the rod atad:stancextrom- N
Aattimet. S — _ S 10

10
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Reg. No. Name:
SECOND SEMESTER B.TECH DEGREE EXAMINATION, JULY 2016
Course Code: MA-102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 hrs

PART A
Answer all questions Each carries 3 marks

(1) Find the general solution of y" —y =0

(2) Find the wronskian of the following e™ cos  5x ;e ™* sin5 «x
Py L,y — p2X
(3) Solve —a? 4dx +4y =e

2y oy _ 2
(4) Solve dx2+2dx =x

(5) Express f(x) = x as aFourier series in the interval -m < x < 1
(6) Obtain the half range Fourier sine series for the function e* in 0 < x < 2

(7) Form the partial differential equation by eliminating the arbitrary function from

z=y2+2f(§+logy )

(8) Solve pvx + q\/; =z

(9) Using the method of separation of variables solve u 2‘3—1;+u where

ox
u(x, 0) = 3e™5*
(10)  State the one dimensional wave equation with boundary conditions and

initial conditions for solving it
. ] 02 o
(11)  Inthe Heat equation 6—1; =oc? # what does «? indicate. State the
boundary and initial conditions for solving it
(12)  Find the steady state temperature distribution in a rod of length 25cm, if the

ends of the rod are kept at 20°c and 70°c.

PART B
Answer one full question from each module
Module -1
(13) (a)Solvey"” —8y" +37 y' =50 y =0 (6)



A

(b)Determine all possible solutions to the initial value problem
Y =1+y%y(0)=0 in |x|<3,|y| <2 %)

OR

(14) (a)Find the general solution of y¥ —y"" =9 y”" —11 y' =4 y=0 (6)
(b)Determine all possible solutions to the initial value problem

M=y3ym)=& )

Module - 1T
2
(15) (a)Solve by method of variation of parameters —— e + y = xsinx. (6)

(b)Solve F - 2 + y = xe*sinx. (5)
OR
(16)  (a)Solve x? — — 2x—— 4y = x? + 2log x. (6)
(b)Solve — — 4— + 3y = sin3xsin2x . (5)
Module - III

(17)  (a)Obtain the Fourier series for the function f(x) given by
fGx) =
1+Z-1<x<0

T
(6)
1—% 0O<x<m

(b)Obtain the Fourier series to represent the function

fx) =|sinx|;—t<x<m (5)
OR
(18) (a)Expand the function f(x) = x sinx as a Fourier series in the interval
—“MT<Xx< (6)

(b)Find the half range cosine series for the function f(x) = x? in the range
0<x<m (5)



Module - IV
(19) (a)Solve— — 2 3y = 5e3% — 7x2y. (6)
(b)Solve(x + ¥)zp + (x — y)zq = x? + y? (5
OR
03z 93z .
20) (a) Solve ——4 3229y w07 2sin (3x + 2y). (6)
(b)Solve g—:; - % = cos2x cos3y. (5)

Module -V

(21) A tightly stretched string with fixed end points x = 0 and x =1 is
initially in a position given by y = y,sin ( ] ) If it is released from rest from this

position, find the displacement y(x, t). (10)
OR
(22) A tightly stretched string with fixed end points x = 0 and x = lis
initially at rest in its equilibrium position. If it is vibrating by giving to each of its points a
velocity Ax(l — x), find the displacement of the string at any distance x from one end
at any time t. (10)

Module - VI

(23) A bar 10 cm long with insulated sides has its ends A and B maintained at
30% and 100° ¢ respectively until steady state conditions prevail. The temperature at A is
suddenly raised to 20° ¢ and at the same time that of B is lowered to 40° C. Find the
temperature distribution in the bar at time t. (10)
OR
(24) A rod of 30cm long has its ends A and B kept at 30° ¢ and 90° ¢ respectively

until steady state temperature prevails. The temperature at each end is then suddenly
reduced to zero temperature and kept so. Find the resulting temperature function u(x, y)
taking x = 0 at A. (10)
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Reg. No.

Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

SECOND SEMESTER B.TECH DEGREE SPECIAL EXAMINATION, AUGUST 2016

Course Code: MA-102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 hrs
PART A
Answer all questions Each carries 3 marks
1. Find ordinary differential equation for the basis e ~*V2, xe~*V2
Reducey =y’ to 1* order differential equation and solve.

A

10.

1.
12.

13.

Find the particular solution to (D* —m*) y = sin mx

Use variation of parameters to solve y” 4+ y = secx

Find the Fourier coefficient a,, for the function f(x) = 1+ |x| defined in
—3<x<3

Develop the Fourier Sine series of f(x) =x n0<x <7

Obtain the partial differential equation by eliminating arbitrary function from
x* +y* + 2% = f(xy)

Solve y?zp + x%zq = xy?

Solve u, + u, = 0 using method of separation of variables

A finite string of length L is fixed at both ends and is released from rest with a
displacement f (x). What are the initial and boundary conditions involved in
this problem?

Write all the possible solutions of one-dimensional heat transfer equation
Find the steady state temperature distribution in a rod of length 30cm having
the ends at 20° C and 80° C respectively.

PART B

Answer one full question from each module
Module -1

(a)Verify linear independence of e *cosx and e *sinx using Wronskian and
hence solve the initial value problem y" + 2y + 2y = 0, y(0) =0, y'(0) =
15



A

(b) Find the general solution of the equation x?y" + xy' + (x? — 0.25)y = 0

CoSx

Vx

If y1:

OR

14. (a) Find a second order homogeneous linear ODE for which x, xlogx are

solutions and solve the IVP with y(1) =2, y'(1) = 4.

(b) Solve the IVP y" — 4y" + 9y =0, y(0) = 0,y'(0) = —8

Module- 11
15. (a) Solve (D? — 2D + 5)y = e**sin x

(b) Solve ((x + D222+ (x + DL = (2x +3)(2x + 4)

OR
3 &y 2%y _ 1
16. (a) Solve x3 22 +2x2 =2 + 2y = 10 (x +3)

" , 2x
(b)Solvey —4y + 5y = ;ﬂ by method of variation of parameters

Module - 111
17. (a)Find the Fourier series representation of f(x) = x sinx periodic with
period 2m, defined in 0 < x < 2w
(b)Find the Fourier cosine series of f(x) =cosx , 0 < x < ”/2

OR

18. (a)Find the Fourier series expansion of f(x) = e in-c<x<c

X, 0<x<?2

(b)Develop the Sine series representation of f(x) = { b—x 2<x<4

Module - IV
19. (a) Solve (y + zx)p — (x + yz)q = x? — y?
(b)Find the differential equation of all spheres of fixed radius having their
centres in XY —plane.

OR

20. (a)Solve (D2 —2DD - 15D'2)z = 12xy

2



21.

22.

23.

24.

(b)Find the particular integral of
(03 —7pD” — 6D’3)z = sin(x + 2y) + e3*+Y
Module - V
A tightly stretched homogeneous string of length 20cm with its fixed ends
executes transverse vibrations. Motion starts with zero initial velocity by
displacing the string into the form f(x) = K(x? — x3) .Find the deflection

u(x, t) atany time t.

OR
A tightly stretched string of length ‘a’ with fixed ends is initially in equilibrium
position. Find the displacement u(x, t) of the string if it is set vibrating by

giving each of its points a velocity v,sin3 (%x)

Module - VI
Find the temperature distribution in a rod of length 2m whose end points are
maintained at temperature zero and the initial temperaturef (x) = 100(2x —
x?)
OR

The temperatures at the ends of a bar of length [ cm with insulated sides are
30°C and 90°C respectively until steady state conditions prevail. If the
temperature at each end is then suddenly reduced to 0°C and maintained so,

find the temperature distribution at a distance x at time t.
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Reg. No. Name:
APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION, MAY 2017

MA 102: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3Hours

PART A
Answer all questions. 3 marks each.

1. Solve the initial value problem y'! —y =0, y(0) = 4,y'(0) = -2
2. Show that e?*, e3*are linearly independent solutions of the differential equation

dZ
_32’_5
dx

Z—z +6y =0 in — o <x < +0.What is its general solution?
3. Solve 22 422 4 52 5y~

Find the particular integral of (D? + 4D + 1)y = e*sin3x

Find the Fourier series of f(x)=x , —m < x <7

Obtain the half range cosine series of f(x)=x2,0 < x < C

Form the partial differential equation from z = xg(y) + yf(x)

Solve (y —z)p+ (x —y)q = (z — x)

o ® N 0 bk

Write down the important assumption when derive one dimensional wave equation.
10. Solve 3u, +2u,=0 with u(x,0)=4e™* by the method of separation of variables.
11. Solve one dimensional heat equation when k> 0

12. Write down the possible solutions of one dimensional heat equation.

PART B
Answer six questions, one full question from each module.
Module I
13. a) Solve the initial value problem y!! — 4y* + 13y = 0 with y(0)= -1 ,y1(0) = 2
(6)
b) Solve the boundary value problemy’ — 10y’ + 25y = 0 , y(0)=1,y(1)=0 5)
OR
14.a) Show thaty;(x) = e™** and y,(x) = xe™** are solutions of the differential
2
equation 3732/ + 8 % + 16y = 0 . Are they linearly independent? 6)
b) Find the general solution of (D* + 3D? — 4)y = 0. 5)
Module IT
15. a) Solve (D3 + 8)y = sinxcosx + e~ ¥ (6)
b) Solve y!! + y = tan x by the method of variation of parameters. Q)
OR

Page 10of 2



16.

17.

18.

19.

20.

21.

22.

23.

24.

B2A102 Pages: 2

3d% 5 242y _1
a) Solve x 23 +2x o T 2y = . 6)
b) Solve (D% + 2D — 3)y = e* cosx )
Module III
) . . —1+x,—171<x<0
a) Find the Fourier series of f(x) = { l+x 0<x<m (6)
) . ) x, 0<x<1
b) Find the half range sine series of f(x) = { 2_x l<x<?2 (5)
OR
I nm<x<0
a) Obtain the Fourier series of f(x) = { 4’ (6)
n/4, 0<x<m
b) Find the half range cosine series of f(x) = x,0 < x <[ &)
Module IV
a) Solve (D? — 2DD’ + D'?)z = e**2Y + x3 (6)
b) Find the Particular Integral of 2% — 7-2% — 622 = gi n(x + 2 5
) Find the Particular Integral o 3 %20y %3 = sin(x + 2y) 5)
OR
a) Solve (D* + DD’ — 6D'?)z = y sinx (6)
b)Solve (mz—ny)p+ (nx —lzg=1ly—mx 5)
Module V
2 2
Solve the one dimensional wave equation Zt—z = szx—z with boundary conditions
u(0,¢) = 0,u(l,t) =0 forall ¢t and initial conditions u(x,0) = f(x),%} =
t=0
g(x). 10)
OR

A sting of length 20cm fixed at both ends is displaced from its position of
equilibrium, by each of its points an initial velocity given by

X, 0<x<10 . . .
= { 20—x, 10 < x < 20 ° x being the distance from one end. Determine the
displacement at any subsequent time. (10)
Module VI
Derive one-dimensional heat equation. (10)
OR

Find the temperature in a laterally insulated bar of length L whose ends are kept at

temperature 0°C, assuming that the initial temperature is

0<x<L/2

X,
fOC):{L—x, L/2<x<L (10)

kosk ok
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Total Pages: 2
Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION, JULY 2017

Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions. Each carries3 marks.
1 Find a second order homogeneous linear ODE for which e* and e?* are the (3)
solutions.
2 Find a basis of solutions of y! —y! = 0. (3)
3 Find the particular integral of (D? -4 )y = X (3)
4 Solve (D?+3D +2)y=5. (3)
5 Expand 7x — X2 in a half range sine series in the interval (0, 7). (3)
6 Expand f(x) in Fourier series in the interval (-2, 2 ) when 3)
0 —-2<x<0
60 = {1 0<x<2
7 Obtain the partial differential equation by eliminating the arbitrary function from  (3)
z=f(x>+y?).
8 Solve xp +yq = 3z. 3)
9 Using the method of separation of variables solve uxy —u = 0. 3)
10 Write down the possible solutions of one dimensional wave equation. 3)
11 Find the solution of one dimensional heat equation in steady state condition. 3)
12 State one dimensional heat equation with boundary conditions and initial (3)
conditions for solving it.
PART B
Answer six questions,one full question from each module.
Module 1
13 a) Reduce to first order and solve x?y!! — 5xy! + 9y = 0.Given y; = x® is a solution.  (6)
b) Solve the initial value problem 4y!! — 25y = 0 where y(0) = 0, y*(0) = -5. (5)
OR

14 a) Show that the functions e*Cosx and e™Sinx are linearly independent. Form a (6)
second order linear ODE having these functions as solutions.

b) Solve yV—2y!!l + 5yl _8yl + 4y =0, (5)
Module 11
15 8 golve x3 % + 2x2 % + 2y =10 (x + %) (6)
b) Solve y™ —4y!+ 3y =e*Cos 2x. (5)
OR
16 a) Solve y!! +y = Cosec x using the method of variation of parameters. (6)
b) Solve (D?-2D + 1)y = xSinx. (5)

Page 1 of 2
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18

19

20

21

22

23

24

a)
b)

a)
b)

a)
b)

B2A0104

Module 111
If f(x) =x + x? for -m <x < 7 find the Fourier series expansion of f(x).
Express f(x) = |x| -t <x <7 as Fourier series.
OR

when(0 <x <1
when1l <x <2
Obtain the half range cosine series for f(x) = x in the 2interval 0 <x <.

Obtain Fourier series for the function f(x) = {ZJ(CZ 9

T

Hence show thatiz+ i2_|_ T Sy
1 3 52

8
Module 1V
Solve xp — yq = y? — X

0%z 0%z 0%z _

SOlveﬁ— 7@'{' 126_)12: e* ™,

OR
Solve % — % = SinxCos2y.
Solve p — 2q = 3x2Sin (y + 2Xx).

Module V

Derive one dimensional wave equation.

OR

A tightly stretched homogeneous string of length | with its fixed ends at x = 0 and
x = | executes transverse vibrations. Motion starts with zero initial velocity by
displacing the string into the form f(x) = k( x?- x3).Find the deflection u(x,t) at any
time t.

Module VI
Find the temperature distribution in a rod of length 2m whose end points are
maintained at temperature zero and the initial temperature is f(x) = 100(2x — x?).

OR

A long iron rod with insulated lateral surface has its left end maintained at a
temperature 0°C and its right end at x=2 maintained at 100°C. Determine the
temperature as a function of x and t if the initial temperature is

_(100x 0<x<1
u(X’O)‘{u)o 1<x<?2

*kkk
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Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION, APRIL 2018

Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks. Marks
1 Solve the initial value problem xy’ =y —1,y(0) =1 3)
2 Solve the following differential equation by reducing it to first order xy" = 2y'.  (3)
3 Find the particular integral of (D? + 3D + 2)y = 3. (3)
4 Find the particular integral of y" 4+ y = sinx. 3)
5 Obtain the Fourier series expansion for the function f(x) = x intherange -7 < (3)
x < T.
6 Find the Fourier sine series of the function f (x) = mx — x? in the interval (0, ) 3)
7 Form a partial differential equation by eliminating the arbitrary function in xyz = (3)
O(x+y+2)
8 Solve r +s— 2t =e**Y, (3)
9 Solve one dimensional wave equation for k < 0. 3)

10 Solve Z—z -2 Z—; —u = 0,u(x,0) = 6e3* using method of separation of variables. ©)

11 Find the steady state temperature distribution in a rod of length 30cm if the ends are  (3)
kept at 20°C and 80°C.

12 Write down the possible solutions of one dimensional heat equation. 3
PART B
Answer six questions, one full question from each module.
Module |
13 a) Verify that the given functions x%, x_%are linearly independent and form a basis of (6)
solution space of given ODE  4x“y" — 3y = 0.
b) Solve the boundary value problem: (5)
y"—10y"+25y =0, y(0)=1, y(@)=0.
OR
14 a) Find the general solution of y"" +2y" +y = 0. (6)

b) Find a fundamental set of solutions of 2t%y"” + 3ty’ —y = 0,t < 0. Given that  (5)
y1(t) = % is a solution.

Module 11
15 8) Find the particular integral of % +3 Z—z + 2y = 4cos?x. (6)
2 3x
b)  Solve ZT’Z’ — 6% +9y = ex—z using method of variation of parameters. ®)
OR
16 a) Solve x%y" —xy' —3y =x%Inx (6)
b) Solve y'"" —2y"" +5y" — 8y’ + 4y = e*. (5)

Page 1 of 2
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18

19

20

21

22

23

24

a)
b)

b)

A2801 Pages: 2
Module 111
Obtain the Fourier series expansion of f(x) = x sinx in the interval (—m, ). (6)
Find the half range sine series of f(x) = k in the interval (0, 7). 5)
OR
, . , _(m-x\? . : (6)
Find the Fourier series of f(x) = (T) in the interval (0,2m).
Find the half range sine series of f(x) = e* in (0,1). (5)
Module IV
& _ 03z 93z . (6)
Solve = 46x26y + 48x8y2 = 2sin(3x + 2y)
Solve x(y? — z*)p + y(z* — x*)q = z(x* — y?) (5)
OR
Form the PDE by eliminating a, b, ¢ from 2—2 + z—z + i—j =1 (6)
Solve (x +y)zp + (x — y)zq = x* + y?. (5)
Module V

A tightly stretched violin string of length ‘a’ and fixed at both ends is plucked at (10)
its mid-point and assumes initially the shape of a triangle of height ‘h’. Find the
displacement u(x,t) at any distance ‘x’ and any time ‘t’ after the string is released
from rest.

OR

Solve the PDE ‘;% = c? ou (10)

ox2’
Boundary conditions are u(0,t) = u(l,t) =0, t =0

X

Initial conditions are y(x,0) = asin( l ) and % =0 at t=0.

Module VI
A rod, 30 cm long has its ends A and B kept at 20°C and 80°C respectively, until  (10)
the steady state conditions prevail. The temperature at each end is then suddenly
reduced to 0°C and kept so. Find the resulting temperature function u(x,t) taking
x=0at A.

OR

A long iron rod with insulated lateral surface has its left end maintained at a (10)
temperature 0°C and its right end at x=2, maintained at 100°C. Determine the

temperature as a function of ‘x’ and ‘t’ if the initial temperature is
100x, 0<x<1
w0 ={100" 1272,

*khkk
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Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION, JULY 2018

Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks Marks

1 Consider the initial value problem )" —x’y' +6xy = sinx, »(0)=3,)'(0)=-1 . 3)
Can this problem have unique solution in an interval containing zero? Explain.

2 Find any three independent solutions of the differential equation »" —y'=0. 3)
Find the particular solution of the differential equation )" —6)+ 9y=e3x . 3)

4 Using a suitable transformation, convert the differential equation 3)
(2x-3)’y"—(2x-3)y' +2y=(2x—3)*into a linear differential equation with
constant coefficients.

5 State the conditions for which a function f(x) can be represented as a Fourier 3)
series.

6 Discuss the convergence of a Fourier series of a periodic function f(x) of period (3)
2r.

7 Find the partial differential equation representing the family of spheres whose (3)
centers lies on z-axis.

8 Find the particular solution of (D* —2DD'+2D'"*)z =sin(x — y) 3)

9 Write any three assumptions involved in the derivation of one dimensional wave (3)
equation.

10 A string of length / fastened at both ends. The midpoint of the string is takentoa  (3)
height # and then released from rest in that position. Write the boundary
conditions and initial conditions of the string to find the displacement function
y(x,t) satisfying the one dimensional wave equation.

11 Write the fundamental postulates used in the derivation of one dimensional heat  (3)
equation.

2

2 Define steady state condition in one dimensional heat equation % =a’ % . ©)

PART B
Answer six questions,one full question from each module

Module 1

13 a) Discuss the existence and uniqueness of solution of the initial value problem (6)

% = % y(D)=3.
b) Prove that y(x)=e“and y,(x)=e" form a fundamental system(basis) for the (5)
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differential equation y"—5)'+4y=0. Can 5e*—2e" be a solution(do not use

verification method) of the differential equation? Explain.

OR
Discuss the existence and uniqueness of solution of the initial value problem
%: x> +y* ,y(0)=1 in the rectangle |x|<1,|y—1]<1.
If ¥,(X)=x is a solution of x*y" +2x)'—2y =0, find the general solution.
Module IT
By the method of variation of parameters, solve "+ y= xsinx.
Solve y"+5y' +6y=e"sin2x.
OR
Solve x°y"+x)'—9y=logx.
Solve y"—2y'+5y=x" .
Module III

Find the Fourier cosine series representation of f(x)=x,0<x<7x. Also find the
Fourier series representation f(x) if f(x) is periodic function with period 7.

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

2, —-2<x<0
f(x)= and deduce that
X

0<x<2
I 1 1 r’ I 1 1 V4
) I+ +—+—+..=— and (i) l-——+——=+...=—
® 357 8 ()357 4
Module IV
2 2 2
Find the particular solution of 0 §+3 oz +2 0 f =y,
ox ox0y Oy
Find the general solution of (° +z%)p—xyg=—xz.
OR
Solve (D’ +3DD'+2D'"*)z = 2x+y)’.
2 2 2
Solve 42 =4 oz 0O = —16 log(x +2y).
ox oxoy Oy
Module V
. ) ) ou ou 3y
Using method of separation of variables, solve ™ = 25 —u, u(x,0)=5".
X

A tightly stretched string of length / fastened at both ends is initially in a position
given by y = kx, 0 <x < 1. If it is released from rest from this position, find the

displacement y(x,t) at any time t and any distance x from the end x = 0.
OR
A string is stretched and fastened in two points 50 cm apart. Motion is started by
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displacing the string into the form of the curve y = x(50 - x) and also by
imparting a constant velocity V to every point of the string in the position at time
t = 0. Determine the displacement function y(Xx, t).

Module VI
A rod of length 50 cm has its ends A and B kept at 20°C and 70°Crespectively  (10)
until steady state temperature prevail. The temperature at each end is
thensuddenly reduced to zero temperature and kept so. Find the resulting
temperature function u(x,t) taking x = 0 at A.

OR

A bar 10 cm long with insulated sides has its ends A and B maintainedat 50°C  (10)
and 100°C respectively until steady state conditions prevail. The temperature atA
is suddenly raised to 90°C and at the same time that at B is lowered to 60°C. Find

thetemperature distribution in the bar at time t.
skskoskok
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2018

Course Code: MA102

Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks

1 Find a general solution of the ordinary differential equation y"” +y =0 3)
2 Find the Wronskian of e* cos 2x and e”* si n2x 3)
3 Find the particular integral of the differential equation y" + y = cosh5x 3)
4 Using a suitable transformation, convert the differential equation.

3x +2)%y" +5Bx+2)y'—3y=x*+x+1 into a linear differential (3)
y

equation with constant coefficients.

5 If £ (x) is a periodic function of period 2L defined in [—L, L]. Write down Euler’s
Formulas a,, a,, b, for f(x). @)
6 Find the Fourier cosine series of f(x) = x* in 0<x< c. (3)
7 Find the partial differential equation of all spheres of fixed radius having their )
centres in xy-plane.
8 Find the particular integral of r +s - 2t =\m. (3)
9 Write any three assumptions involved in the derivation of one dimensional wave 3
equation.
10 Solve x z—z -2y g—; = 0 using method of separation of variables. 3)
11 Find the steady state temperature distribution in a rod of 30 cm having its ends at
20°C and 80°C respectively. ©)
12 Write down the possible solutions of the one dimensional heat equation. 3)
PART B
Answer six questions, one full question from each module
Module 1
13 a) Solve the initial value problem y'' + 4y’ + 5y = 0,y(0) = 2,y'(0) = —5. (5)

b) Find a basis of solutions of the ODE (x? —x)y" —xy'+y=0,ify=xisa (6)
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solution.
OR
Reduce to first order and solve y"" + (1 + i) y)*=0 (5)
Solve the initial value problem 9y"" — 30y’ + 25y = 0,y(0) = 3,y'(0) = 10. (6)
Module 11
Solve y"" — 2y’ + 5y = e**sinx. (5)
Using method variation of parameters solve y'' + 4y = tan2x (6)
OR
Solve x3y"" + 3x%y" + xy' +y = x + logx (35)
Solve using method of variation of parameters y"' — 2y’ +y = ex_x (6)
Module 111

—x,-1<x<0

Find the Fourier series of periodic functionf (x) = { with period

x,0<x<1 (11)
2. Hence prove that 1 + 312 + 512 + = %2.
OR
Find the Fourier series of periodic function f(x) = xsinx ,0 < x <2m with
period 2 . (It
Module 1V
Solve p - 2q = 3x” sin(y+2x). (5)
Solve r + s - 6t = y sinx. (6)
OR
Solve x(y — 2)p + y(z — x)q = z(x — ). (5)
Solve (D? —2DD’ —15D"") z= 12xy. (6)
Module V
A tightly stretched string of length L is fixed at both ends. Find the displacement 10)
u(x,t) if the string is given an initial displacement f(x) and an initial velocity g(x).
OR
A tightly stretched string with fixed end points x = 0 and x = [ is initially in a
position given by u = vysin® (?) ,0 < x < I. Ifitis released from rest from this (10)

position, find the displacement function u(x, t)
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Module VI
The ends A and B of a rod of length L are maintained at temperatures 0°C and

100°C respectively until steady state conditions prevails. Suddenly the

temperature at the end A is increased to 20°C and the end B is decreased to 60°C. 19)
Find the temperature distribution in the rod at time t.

OR
Find the temperature distribution in a rod of length 2 m whose end points are
maintained at temperature zero and the initial temperature is (10)

f(x) = 100(2x-x%), 0 < x <2

dkokokok
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION (R & S), MAY 2019
Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks

4

1 Find the general solution of =¥ +y =0 3)
2 Find the Wronskian of e* cos 2x and e* sin 2x (3)
3 Find the Particular Integral of . y"" — 4y" — 5y = 4 cos2x. ?3)
4 Find the particular integral of :T} +4 :—i + 4y = sinh 2x (3)
5 Evaluate the coefficient a,, in the Fourier series expansion for f(x) = |sin x| in
—M XTI (3)
6 Find the half range Fourier sine series representation of f(x) = k in (0,7) (3)
7 Find the partial differential equation of all spheres having their centre lies on z- )
axis.
8 Form the partial differential equation of z = f[%] by eliminating the arbitrary
function f. ©)
9 Solve z—: =4 z—;,u[ﬂ,}r] = Be ™%, using the method of separation of variables. (3)

10 A tightly 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 position. Write down the (3)

initial and boundary conditions.

11 Find the steady state temperature distribution in a rod of length 30 cm, if the ends
3
of the rod are kept at 20°C and 80°C ®)
12 Write down the three possible solutions of the one dimensional heat equation. 3
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PART B
Answer six questions,one full question from each module
Module 1
Solve the initial value problem ¥" + 4y' 4+ 5y = 0,¥(0) = 2,¥"(0) = —5.

Find the general solution of the differential equation ¥ — v"" +4y' =0

OR

If ¥, (x) = x is a solution to the differential equation
(1+ xzj% - Ex% + 2y = 0, find the general solution.
Solve the ordinary differential equation ¥"" — 3y" — 4y" + 6y = 0.
Module 11
Solve 2(3x+1)? %—l— 21(3x + 1]% + 18y = 9x
Solve (D*+2D* +1)y = x*
OR
Use method variation of parameters to solve % + 4y = tan 2x
Solve (D* — 4D + 4)y = sin® x

Module 111

Obtain the half range Fourier cosine series expansion of f(x) = x sinx in (0,7) .

Find the Fourier series for f(x) = |x|, -n<x<n

OR

0,—m=x=<10

Find the Fourier series for f(x) = { 7.0 <% <1

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

0,—2<x=-1
flx)=1k—-1<x<1
0,1 <x =2

Module 1V

(2]

z
Solve }I—zp +xzg=1y

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

k from the origin.
OR

Solve x*(y—z)p+ y*(z— x)g =z*(x — ¥)
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b) Solve [Dz +3DD" + zgf:)z = x2y?

Module V
A string is stretched between two fixed points at a distance of 60 cm and the

points of the string are given initial velocities where

0= x=30
30

v = , X being the distance from an end, find the

:—0(60 —x),30 < x < 60

displacement at any time t.

OR
A uniform elastic string of length 60 cm is subjected to a constant tension of 2
Kag. If the ends are fixed, the initial displacement
u(x,0) = 60x — x%,0 < x < 60 and the initial velocity is zero, find the
displacement function u(x,t)

Module VI

Find the temperature distribution in a rod of length 2m whose end points are
maintained at temperature 0°cand the initial temperature is
fx) =100(2x —x*),0<x <2

OR
A bar 10 cm long with insulated sides has its ends A and B maintained at 50°C
and 100°C respectively until steady state conditions prevail. The temperature of

A is suddenly raised to 90°C and at the same time that at B is lowered to 60°C.

Find the temperature distribution in the bar at time t.

*khkk
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
SECOND SEMESTER B.TECH DEGREE EXAMINATION(S), DECEMBER 2019

Course Code: MA102

Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks

1 Find a general solution of the ordinary differential equation ¥ + v =10 (3)
2 Reduce to first order and solve. yy” = 3(y")?. 3)
3 Find the particular integral of ¥" — 4y' — 5y = 4 cos2x. @3)
4 Using a suitable transformation, convert the differential equation
(x*D°+xD + 1)y = logx into a linear differential equation with (3)
constant coefficients.
5 If £(x) is a periodic function of period 27 defined in [—m, #]. Write down Euler’s
Formulas a,, a,, b, for f(x). 3
6 Find the half range Fourier cosine series of the function f(x) = x in the range
0<x< 2. ©)
7 Find the PDE by eliminating arbitrary function ¢ from xyz = @(x + v + z). 3)
8 Solve (D +2D")(D—3D")*z =0. 3)
9 Write any three assumptions involved in the derivation of one dimensional wave
Equation. 3

10 A tightly stretched string of length | is fixed at both ends and pulled from its mid
point to a height h and released from rest from this position. Write down the (3)

initial and boundary conditions.

11 Write all possible solutions of one dimensional heat equation. ©)
12 Find the steady state temperature distribution in a rod of length [ if the ends are
kept at 0°C and 100°C. 3)
PART B
Answer six questions,one full question from each module
Module 1
13 a) Solvey" —2y'+y =0, v(0)=1, ¥'(0)=2. (6)

b) Find a basis of solutions of the ODE (x* —x)y" —xy'+y =0, if y1=x isa (5)
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solution.
OR
Solve the ordinary differential equation ¥"" — 3y" — 4y" + 6y = 0. (6)
Solve the ordinary differential equation x¥" + 2y’ 4+ xy = 0, given that
V= % is a solution. ©)
Module 11
By the method of variation of parameters, solve ¥’ + 4y = tan2x. (6)
Solve y"" + 2y = x%e¥ | ®)
OR
Solve (x +3)*v" — 4(x + 3)y' + 6y = 3x. (6)
Solve xy" — 4xy" + 6y = x°. (5)
Module 111
Find the Fourier series of f defined by f(x) = x —x* in (—1,1). (6)
Expand f(x) = ¢ in the half range sine-series in 0 < x < . (5)
OR
Obtain Fourier series for the function f{x) = |cosx|,—7 < x < 7. (11)
Module 1V
Solver + s+ 2t = e**¥. (6)
Find the general solution of x*(y — z)p + ¥v*(z — x)q = (x — v)z% (5)
OR
Solve (D® + D2D' — DD** — D**)z = ¥ cos 2y (6)
Solve (D? +3DD" + 2D" )z = x2y° ©)
Module V
A uniform elastic string of length 60 cm is subjected to a constant tension of 2
Kg. If the ends are fixed, the initial displacement (10)

u(x,0) = 60x — x%,0 < x < 60 and the initial velocity is zero, find the

displacement function w(x,t)

OR

Page 2 of 3



22

23

24

B192001 Pages: 3

Find the deflection of the vibrating string which is fixed at the ends x = 0 and
x = 2 and the motion is started by displacing the string into the form sin®( =) (10)

and released it with zero initial velocity at t = 0.

Module VI
Find the temperature distribution in a rod of length 2m whose endpoints are

o _ . . (10)
maintained at temperature zero and initial temperature is f(x) = 100(2x — x=).

OR

A rod of length 30cm has its ends A and B kept at 20%Cand 80°Crespectively
until steady state temperature prevails. Suddenly the temperature at A is raised to (10)

60°C and the end B is decreased to 40°C . Find the temperature distribution in

the rod at time t.

*kkk
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
B.Tech S1,S2 (S) Examination September 2020 (2015 Scheme)

Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks

1 Find the ODE y"' + ay' + by = 0 for the basis { e*, xe*} 3)
2 Reduce to first order and solve 2xy"" = 3y, 3)
3 Find the particular integral of v" + 4"+ 4y = x*. @3)
4 Using a suitable transformation, convert the differential equation
(x*D? — 4xD + 6)y = x into a linear differential equation with 3)
constant coefficients.
5 If f(x) is a periodic function of period 2L defined in [—L, L]. Write down Euler’s
Formulas a,, a,, b, for f(x). 3
6 Find the Fourier series of the function f(x) = x inthe range -7 < x < m. 3)
7 Find the PDE by eliminating arbitrary constants a and b from 2z = ‘Z— + ‘;— 3)
8 Find the particular integral of (D® —4D?D' + 4DD"* )z = cos(2x + v). @3)
9 Write all possible solutions of one dimensional wave equation. ©)
10 A homogeneous string is stretched and its ends are fixed at x =0 and

x = 40. Motion is started by displacing the string into the form f(x) = sin [%) 3)

from which it is released at time t = 0. Write the boundary and initial conditions..

11 Solve one dimensional heat equation for A <0. ©)
12 Find the steady state temperature distribution in a rod of length 40 cm if the ends
are kept at 0°C and 100°C. 3
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PART B
Answer six questions, one full question from each module
Module 1
Solve y" — 2y — 3y = 0,y(—1) = e,y'(1) = — %,
Show that the functions x* and x* are the basis of solutions of ODE
x2y" — 7xy' + 15y = 0.
OR
Solve ODE y* —3y™ + 3y —y" = 0.
Solve the ODE xy" + 2y’ + xy = 0. Given that y, = % is a solution.
Module 11
By the method of variation of parameters, solve ¥" + y = secx.
Solve x2y"" — 4xy" + 6y = x°.
OR
Solve (2x + 3)%y" — 2(2x + 3)y' — 12y = 6x.
Solve ¥ + 2y' — 3y = e¥sinx .
Module 111
Find the Fourier series of f defined by f(x) = e* in (—m, 7).
OR
Obtain Fourier series for the function f(x) = x*, -7 < x < .

Expand f(x) = cosx as a half range sine-series in 0 = x < m.

Module 1V
Solve r +5 — 2t = /2x +y.

Find the general solution of x*p + v*q = (x + y)=.

OR
Solve 4r + 125 L 9t = o3~ 2¥,

Solve (D? —DD' —6D"*)z = xv.
Module V
Using method of separation of variables, solve y*u, — :x::u}_ = 0.
Find the displacement of a finite string of length | that is fixed at both ends and is

X
7
L

released from rest with an initial displacement of 2 sin( ]
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OR
Derive one dimensional wave equation.
Module VI
A rod of length L is heated so that its ends A and B are at zero temperature .If its

cxll—x)

initial temperature is given by « = = find the temperature at time t.

OR
A rod of length 40cm has its ends A and B kept at 0°Cand 100°C respectively

until steady state conditions prevail. Suddenly the temperature at A is raised to

20°C and the end B is decreased to 60°C . Find the temperature distribution in

the rod at time t.

*kkk
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