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MODULE - 1

1. Method of Linear Differential Operator:

(a) Solve: y" + 3y’ + 2y = 1 + 3x + x2.

(b) Solve:y"" +y" +4y' +4y =x*—4x—6
(c) Solve: (y" —4y = cosh(2x — 1) + 3*

(d) Solve : (D? — 2D + 5)y = e** sinx.

(e) Solve : (D3 — 1)y = 3 cos 2x

(f) Solve: (D? — 4D + 3)y = e?* cos 3x.

(g) Solve : (D3 — D? + 4D — 4)y = sinh(2x + 3).
(h) Solve : y"" — 3y’ + 2y = xe3* + sin 2x

(i) Solve:y"" +6y" +11y"'+6y=e*+1

(i) Solve:y"” — 6y’ + 25y = e** +sinx +x

(k) Solve : (4D* —8D3 —7D? + 11D + 6)y = 0.
() Solve:y"" —6y" +11y'—6y =0

(m)Solve : (D3 —9D? + 23D — 15)y =0

(n) Solve: (D* - 1)y =0

2. Method of Undetermined Coefficients:

(a) Obtain the general solution of : y" — 5y’ + 6y = e3* + sinx.
(b) Solve : (D? + 2D + 4)y = 2x% + 3e™*

(c) Solve:y" — 3y’ + 2y = x? + e*.

(d) Solve : y"" —y" — 2y = x + sinx.

(e) Solve : y" — 2y’ + 3y = x? — cos x.

(f) Solve:y" + 2y’ + 4y = 2x2.

3. Method of Variation Of Parameters :

(a) Obtain the general solution of (D? + a?)y = secax .
3x
(b) Find the general solution of y'' — 6y’ + 9y = ex—z.
(c) Solve:y"” + 4y = tan 2x.
ex

(d) Solve : (y"" = 2y" +y) = —-

(e) Solve :y" +y =

1+sinx
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MODULE -2

Cauchy’s Linear differential Equations :

Solve : x2y" + xy' +y = 2cos?(log x)

Solve : x2y" — 3xy’ + 4y = (1 + x)?

Solve : x3y""" + 3x2y"" + xy’ + 8y = 65cos (logx)
Solve : x?y"'3xy" +y = logx

Solve : x2y" + xy' + 9y = 3x? + sin (3logx)
Solve : x2y" — 4xy' + 6y = cos (2logx)

Solve : x3y"" + 3x2y" + xy' +y = x + logx

Legendre’s Linear differential equations :
Solve : (2x — 1)%y" + (2x — 1)y’ — 2y = 8x? — 2x + 3.
Solve : (1 + x)2y" + (1 + x)y' +y = 2sin (log(1 + x))
Solve : (3x + 2)%y" + 3(3x + 2)y’ — 36y = 8x% + 4x + 1.
Solve : (2x + 3)%y" — (2x + 3)y’ — 12y = 6x.
Solve : (x + 2)2y" + (x + 2)y’ + y = sin (2log(x + 2)).
Solve : (2x + 1)2y" — 6(2x + 1)y’ + 16y = 8(2x + 1)2.
Non-Linear Differential equations (equations solvable for p,x,y) :
Solve : y = 2px + p?y
Solve : x2p? + 3xyp + 2y2 =0

dy dx x y

Solve:—=——==—=,
dx dy y X

Solve : y = 2px + y?p3 by solving for x.

a d
Solve:y(d—z)2 + (x —y)d—z—x = 0.
Solve : y — 2px = tan~(xp?)

. dy ) 2 2\ Y —
Solve.xy(a) —(x*+y )E+xy = 0.
Solve : x — yp = ap? by solving for x.

Solve : p? + 2py cot x = y? by solving for p.

Solve :p(p + y) = x(x + ).

Clairauit’s Equation and reducuble to Clairauit’s equation, Singular and General solutions:
Solve (px — y)(py +) = a®p by reducing to Clairauit’s form.

Solve (px — y)(py +) = 2p by reducing to Clairauit’s form taking the substitution X=x’,
Y=y{

Solve y?(y — xp) = x*p? by reducing to Clairauit’s form taking the substitution X=1/x,
Y=1/y.

Show that the equation xp? + px — py + 1 —y = 0 is a Clairauit’s equation. Hence obtain
the general and singular solutions.

Solve x2(y — px) = p%y by reducing to Clairauit’s form using the substitution X=x%, Y=y~
Find the general and singular solution of Clairauit’s equation : y = px + p?

Find the general and singular solution of p = log (px — y)

Obtain the general and singular solution of sin px cosy = cospx siny + p.

Obtain the general and singular solution of p? + 4x°p — 12x*y = 0.

Find the general and singular solution of y = 2px + p?y



MODULE -3

1. Formation of partial differential equations :
(@) z=y*+ 2f(§ + logy).
(b) fx+y+zx2+y24+2z2)=0
xZ yZ ZZ
(c) P + b2 + pr =1
(d) z=yf(x) +x9()
(e) fxy+z3,x+y+2z)=0
xy _
M f(2.z)=0
(8) z=f(x+at)+g(x —at)
(h) Ix + my 4+ nz = p(x% + y* + z%)

2. Solution of Non-Homogeneous PDE by Direct Integration :
2

0°z
(a) Solve 3%y

multiple of %

= sinx siny, given z—; = —2siny, when x=0,andz=0 wheny isan odd

2
(b) Solve oz _ g subject to the conditions % =logx wheny=1,andz=0whenx=1.

axdy
2
(c) Solve % = xy subject to the condltlons — =log(1 + y), when x=1, and z=0 when x=0.
aZ
(d) Solve owoy x+y.
9%z
(e) Solve iy cos(2x + 3y).
2
(f) Solve OU _ o=t cosx , u=0 when t=0 and % _ 0 at x=0.
axat at

3. Solution of homogeneous PDE :

(a) SoIve% + z = 0 giventhatwhenx=0, z=eYand —x =1.

(b) Solve— + 3 — — 4z = 0, subject to conditionz=1 and — =y whenx=0.

2
(c) SolveaT = z given that wheny=0,, z=e* and —y = e‘x.

2
(d) Solvea— — a?z = 0 under the condition z=0whenx =0 and — =asiny whenx=0.
dx? y
9%z - 029 and %2 =
(e) Solve Py + 4z =0whenx=0,, z= and P 2.

4. Lagranges Linear PDE :
0z 0z
(a) Solve: (mz — ny)a + (nx — lz) 3 = ly — mx.

(b) Solve:x(y —2)p +y(z —x)q = z(x — y).

(c) Solve :x%(y — 2)p + y*(z — x)q = z*(x — y).

(d) Solve: (x%2 — y? — z%)p + 2xyq = 2xz.

(e) Solve:x(y? +z)p — y(x? + 2)q = z(x* — y?).
(f) Solve:(y+2z)p+(z+x)g=x+y.

(g) Solve:y2zp = x%(zq + y).

(h) Solve : (x — yz)p + (y* — zx)q = z* — xy.

(i) Solve:x(y?—z®)p+y(z% —x?)q = z(x? — y?).



(i) Solve:x?p +y?q = z>.

5. One dimensional Heat and wave equations:

(a) Derive one dimensional heat equation.

(b) Derive one dimensional wave equation.

(c) Find the various possible solutions of wave equation by the method of Separation of
variables.

(d) Find the various possible solutions of heat equation by the method of Separation of
variables.

MODULE - 4

1 mark questions

1. The value of flz f13xy2dx dyis____

2. The value of fol foz flzxzyzd dydzis_____

3. fooo e dx =

4. T(35)=___

5. foz fox(x +y)dydx = ___

6. Theintegral 2 fooo e dxis

7. Thevalue of 8(5,3) + B(3,5)is _____

8. Thevalueof I G) is____

9. Theintegral foa f;ﬁyz dx dy after changing the order of integrationis
10. For a real positive number n, the Gamma functionT'(n) = ___

11. The Beta and Gamma functions relation is given by f(m,n) = _____
12. In terms of Beta functions f:/z sin’0vcos@ do = ___

13. The value of fol foxz e’ *dydxis____

14. Change the order of integration in f04a féﬁ dydx=__

4a

15. The integral ffR f(x,y)dx dy by changing to polar form becomes
16. The integral fooo fooo e~y gy dy by changing to polar form becomes

17. (3,%) isequalto

18. Change the order of integration foa fzm

2 .
0 x“dy dx,a > 0is

4 marks questions

1. Evaluate f:/z Vcos 6 dé.
2. Find the area between the parabolas y? = 4ax and x? = 4ay.
© dx . .
3. Express fo To,z Interms of Beta function and also evaluate.
4. Evaluate fooo foxxe‘xz/y dy dx.
5. With usual notation show that f(m,n) = L(m).I(n)
r(m+n)
6.

P

Evaluate foa f; dx dy

x2+y?



10.
11.

12.
13.
14,

15.
16.

A N

10.
11.

12.

13.
14.

15.

Evaluate fol fxzz_x xy dy dx
Express fol x™(1 —x™)P dx in terms of Gamma functions.

Evaluate f1x5(1 — 3)10 dx

Express the mtegral f \/_ in terms of Gamma function.

Evaluate f \/—2/3
1-x

Evaluate [, f\/— Zdx dy.
Evaluate fo fo (x +y) dx dy.
Evaluate foz f13 flz xy%zdz dy dx
Evaluate fooo e " dx

Find £(2,1) + B(1,2)

6 marks questions

1 rz rx+z
Evaluate [ [ [ "(x +y +2) dx dy dz
Change the order of integration in fol fxzz_x xy dx dy and hence evaluate the same.
Prove that 3 (m, %) = 22Mm=18(m, m)
Evaluate [[ xy(x + y)dy dx taken over the area betweeny = x? and y = x.
Show that w2 de fn/Z\/sm 0do=m

Evaluate by changmg the order of integration f fx Ydy dx

4a

Evaluate [ f_b JE (% + y? + z%)dx dy dz

h 1 x? d 1 1 ==
Prove t atfoﬁ xxoﬁ X—m

By changing the order of integration evaluate foa fx“/fl/a(x2 + y?)dy dx, a>0.
a rx rx+y

Evaluate [ [ [, e**** dz dy dx

Express the integral fol f—x

xn
b 2/p2—y2
Evaluate [ [? Y

Show that f_ll(l +x)" (1 —x)" L dx = 2™ B(m, n)

If Ais area of rectangular region bounded by the linesx=0,x=1andy =0, y = 2, evaluate
2 2

J, & +y*)dA

Find the volume of the sphere x? + y2 + z? = a? using triple integration.

in terms of Gamma function. Hence evaluate f

[1— x2/3
xy dx dy by changing the order of integration.

MODULE -5

Evaluate the following :

cos 2t—cos 3t
) ==

b) L{t%e3'sin 2t}
c) L{e3¢(2cos5t — 3sin 5t}

d) L{COS at—cos bt}

t



2.

3.

e)
f)

g)
h)

i)
j)

L{Zt + cos 2t—cos 3t + tsin t}
L{t3 + 4t2 — 3t + 5}

L{cos t cos 2t cos 3t}
L{e3%.sin 5t sin 3t}

L{te %tsin?t}

L{e—at_e—bt}
t

Laplace Transform of Periodic functions:

a)

b)

d)

e)

t, 0<t<a
Iff(t)_{Za—t,aStSZa

1 as
—tanh—.
s 2

, f(t+ 2a) = f(t), then show that L{f (t)} =

E, for0<t<a

—E,fora<t<2a where

If a periodic function of period 2a is defined by f(t) = {

E is a constant, show that L{f (t)} = étanh as/?2.

Find the Laplace transform of full wave rectifier f(t) = E sinwt, 0 <t < m/w
having period /w.

Given f(t) = t?,0 < t < 2a and f(t + 2a) = f(t), find L{f (¢)}.

E sinwt, 0<t<n/w

O,r/w <t<?2m/w '’
Ew

(s2+w?)(1-e~T5/@)’

A periodic function of period 2m/w is defined by f(t) = {

where E and w are positive constants . Show that L{f (t)} =

Laplace Transform of Unit Step Functions :

a)

b)

d)

e)

1,0<t<1
Express f(t) ={t, 1 <t <2 interms of unit step function and hence find its
t2, t>2
Laplace transform.
sint,0<t<m
Express f(t) = {sin2t, m <t < 2w in terms of unit step function and hence find
sin3t, t = 2n
its Laplace transform.

_(sint, 0 <t <m/2
Express f(t) = cost,t > m/2
find its Laplace transform.

in terms of the unit step function and hence

n—t,0<t<m

Express the function f(t) = { sint >

in terms of the unit step function and

find its Laplace transform.

t2,0<t <2
4t, t > 2

function and find its Laplace transform.

Express the function f(t) = { in terms of the Heaviside unit step

4. Solve by using Laplace transform method :

5.

a)
b)
c)

d)
e)

d2 d —_ !

Y a2 4y =, y(0) = 0,y'(0) = 0.

ynr + Zy” — y’ — Zy = 0, y(O) = y'(O) = 0,}’”(0) = 6.
2

Tx 2%y = e, x(0) = 0,'(0) = -1,

y" +6y" +9y = 12t2e73¢, y(0) = 0 = y'(0).

y"+3y"+2y =0, y(0)=1,y'(0) =0.

Find the Inverse Laplace transform of

a)

45+5
(s+1)2(s+2)



s+3

b) —*°
) 52-4s+13
c) lo s
gs(s+1)
7s+4
d) —5———
454+45+9
e) 25—1
s2+25+17
s+5
) —
) s2—-6s5+13
) 7s
g 45244549
6. Inverse Laplace Transform using Convolution Theorem :
1
a —————
) s(s2+a?)
) S
(s2+a?)?
c) !
(s2+a?)?
1
d)

(s—1)(s%2+1)
) s
€ (s—1)(s%2+4)



