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UNIT I - PARTIAL DIFFERENTIAL EQUATIONS

Formation of partial differential equations — Singular integrals — Solutions of standard types of first order
partial differential equations — Lagrange’s linear equation — Linear partial differential equations of second
and higher order with constant coefficients of both homogeneous and non-homogeneous types.

PART- A
Bloom’s
Q.No. Question Taxonomy Domain
Level
1 Form a partial differential equation by eliminating the arbitrary BTL -6 Creating
' constants ‘a’ and ‘b’ from z = ax*+ by*
5 Eliminate the arbitrary function from z = f(x? — y?) and form the BTL -6 Creating
' partial differential equation
3 Construct the partial differential equation of all spheres whose BTL -3 Applying
' centers lie on the x-axis.
4 Formthe partial differential equation by eliminatingthe arbitrary BTL-6 Creating
' function f from z = e f(x + by).
c Form the partial differential equation by eliminating the arbitrary BTL -6 Creating
' constants a, b from the relation log( az —1) = x + ay + b.
Form the PDE by eliminating the arbitrary function from
- Creating
6. | 422-x XLO BTL -6
[ ]
. Form the partial differential equation from BTL -6 Creating
' (x—a)’+ (y—-b)Y’=z%cot’«x
g Form the partial differential equation by eliminating the arbitrary BTL -6 Creating
' function @ from ®(x*~y*,z) =0
Form the partial differential equation by eliminating arbitrary
BTL - Creatin
9. constantsaand b from (x—a)?+ (y—-b)?+z2=1 6 g
10 Find the complete integral of vp + v/q = 1. BTL -3 Applying
11. | Find the complete solution of g = 2 px BTL -3 Applying
12. | Find the complete integral of p + q = pq BTL -3 Applying
13. | Solve pX*+qy’=1z2 BTL -3 Applying




14. | Solve (D°- 7DD'+6D?)z =0 BTL -3 Applying
15. | Solve (D°- D*D'-8DD"?+12D")z =0 BTL -3 Applying
o’z 01 oz .
16. Solve . — L+ =0 BTL -3 Applying
X’ Oxoy O
17. | Solve (D*~D")z=0 BTL -3 Applying
18. | Solve (D + D'-1)(D —2D'+3)z=0 BTL -3 Applying
19. | Solve (D-D'’z=0 BTL -3 Applying
20. | Solve (D-1)(D-D'+1)z=0 BTL -3 Applying
PART -B
1.(a) Find the PDE of all planes which are at a constant distance ‘k’ BTL -6 Creating
' units from the origin.
1.(b) | Find the singular integral of z = px + qy + 1+ p? + g? BTL -2 Understanding
2.(3) Form.the partial differential equation by eliminating arbitrary BTL -6 Creating
' function @ from ®(x* +y*+z2,ax+ by +¢z) =0
2.(b) Find the singular integral of z=px + qy + p°+ pq + ¢° BTL -2 Understanding
Form the partial differential equation by eliminating arbitrary Creati
- reatin
3.(@) | functionsfandgfromz=xf)+ygX) BTL -6 J
X
3.(0) | Solve (P +x)2+( 2+ y)2=12 BTL -3 Applying
4.(a) | Solvex’p+y*q=z(x+y) BTL -3 Applying
Form the partial differential equation by eliminating arbitrary
Creatin
4.(b) | function fand g from the relation z = x f(x + t) + g(x + t) BTL -6 9
5.(a) | Solve (X*—yz) p + (Y*— x2)q = (2°— xy) BTL -3 Applying
5.(b) Solve 9(p?z+9?)=4 BTL -3 Applying
6. (2) Find the general solution of (3z — 4y )p + (4x — 2z )q =2y - 3x BTL -2 Understanding
Solve (Y*+z2)p-xyq+xz=0 BTL -3 Applying

6.(b)

A
o)




7.(a) | Find the complete solution of z 2(p?+9?+1) =1 BTL -4 Analyzing
7.(b) | Findthe general solution of (D?+2DD'+D")z =2cosy—xsiny BTL -2 Understanding
8.(a) | Find the general solution of (D*+ D*)z=x"y* BTL -2 Understanding




8.(b) Find the singular integral of z=px + qy + p°— ¢° BTL -2 Understanding
9. (a) | Solve (D~ 3DD+2D?) z= (2 + 4x)e**’ BTL -3 Applying
0.(b) Find the general solution of BTL -2 Understanding
O @ -y - 2y) p+ (xy + 290 = (xy - 2%) |
10.(a) | Solve x( V—22) p+y(E@ - x)g=2(*-Yy*) BTL -3 Applying
10.()| Solve (D*-3DD'+2D" )z = sin(x + 5y) BTL -3 Applying
11.(3) | Solve the Lagrange’s equation (X + 22) p + (2x2 — y)q =X’+y BTL -3 Applying
11.(b)| Solve (D*— DD'-2D")z = 2x + 3y + e>**’ BTL -3 Applying
12(a) | Solve (D°—5DD'+6D?)z =y sin x BTL -3 Applying
Solve the partial differential equation BTL -3 AobIVi
pplying
120)| (x-22)p+(22-y)q=y-x |
13.(a) | Solve (D?— DD’ — 20D’ 2) z = e>*Y + sin (4x — y). BTL -3 Applying
13.(b)| Solve (D?— 3DD'+2D"*+2D — 2D")z = sin(2x + y). BTL -3 Applying
14.(2) | Solve (D°+2DD'+D?)z =X’y + €’ BTL -3 Applying
14.(b)| Solve (D*~ 7DD?-6D")z = sin(x + 2y) BTL -3 Applying

UNIT Il FOURIER SERIES:

Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range Sine series — Half
range Cosine series — Complex form of Fourier series — Parseval’s Identity — Harmonic analysis.

PART -A
Bloom’s
Q.No Question Taxonomy Domain
Level
1 State the _Dlrlch_let s conditions for a function f(x) to be expanded BTL -1 Remembering
as a Fourier series.
State the sufficient condition for a function f(x) to be expressed as .
2. . . BTL -1 Remembering
a Fourier Series.
If (m—x)2=7 +4Y° “™in0<x < 2mthen deducethat
3. B n=1 n2 BTL -1 | Remembering
value of ¥* .
n=1 n2
4. | Does f(x) = tanx posses a Fourier expansion? BTL -2 Understanding
5. BTL -5 Evaluating

Determine the value of an in the Fourier series expansion of




f(x) = x3in (-mr, m).

Find the constant term in the expansion of cos®x as a Fourier

6. - Understandin
series in the interval (-m, ). BTL -2 g
7 If f(x) is an odd function defined in (-1, 1). What are the values of BTL -2 Understanding
ao and an?
If the function f(x) = x in the interval 0<x<2m then find the .
8. : . : . BTL -2 Understanding
constant term of the Fourier series expansion of the function f.
If the Fourier series of the function fgx) =x+x2, —T <x < T.
with Period 2 is given b =7 4£Y°(=D"[* — .
o misg y f(x) i 27 (=D cos nx BTL -4 Analyzing
? sin nx] , then find the value of the infinite series "+ 1+ 1 +_..
n 12 22 32
Write ao, an in the expression x + x> as a Fourier series in
10. BTL -3 Applying
('T[' T[)
1 Write the Complex form of Fourier Series for a function f(x) Applvi
" | definedin 1< x <. BTL -3 pplying
12. | Find the root mean square value of f(x) = x2in (0,7) BTL -1 Remembering
13. | Find the RMS value of f(x) = x(1-x) in0<x <1 BTL -3 Applying
14. | Find the RMS value of f(x) = x%in (0, 1) BTL -1 Remembering
15. | Write down the Parseval’s formula on Fourier coefficients BTL -5 Evaluating
16. | Define the RMS value of a function f(x) over the interval (a, b) BTL -6 Creating
Without finding the values of ao, an and bnof the Fourier series, for
17. thezfunction f(x) = x%in the interval (0,27) find the value of BTL -4 Analyzing
@ +¥° (a?+b 2)}
2 n=1 n n
18. | Findthe R.M.Svalueof f(x) =1 —xin0<x< 1. BTL -1 Remembering
19 State Parseval’s identity for the half-range cosine expansion of BTL -6 Creati
() in (0,0). ) reating
20. | What is meant by Harmonic Analysis? BTL -3 Applying

PART - B




1.(a)

Find the Fourier series expansion of

BTL -1

Remembering




X for0<x<12-
fG) _{xfor1SxS 2.

Find the Fourier series of f(x) = x?in — m < x < m.Hence

L) | deduce the value of ¥ BTL-1| Remembering
n=1 n2
2.(a) | Obtain the Fourier series to represent the function
2 - Understandin
f(x) = |x|, - <x <mand Deduce }.* L BTL -2 0
n=1n-1)2 g
Find the Fourier series of the function f(x) = {U __ T=Xx=T
2.(b) L1 sinx0=X=<m | gy .2| Understanding
and Hence Evaluate A T P
47060 142, —1<x<0 ul
Expand f(x) = ™ as a full range Fourier
3.(a) g ! {1—25,0<x<n J )
n 111 BTL -1 Remembering
series in the interval (—m, ).Hence deduce that |, + ,,+ _, +
2
=T, kg
Find a Fourier series with period 3 to represent
3.(b) BTL -1 Remembering
f(x) = 2x — x%in (0,3).
4.(a) | Determine the Fourier series for the function f(x) = xsinx in
BTL -5 Evaluating
0<x<2m.
Obtain the Fourier series for the function f(x) given by f(x) =
1—-%x —nmt<x<0
a) | Y1+4x  0<x <g Hencededuce that BTL -3 Applying
1 _|_1_|_1_|_...=n2
12 32 52 8
5.(@) | Determine the Fourier series for the function f(x) = |cosx|
BTL -5 Evaluating
in—-n<x<T.
Expand f(x) ={ % U= XS L as a series of cosines in the i
5.(b) 2—-x,1<x<2 BTL-1| Remembering

interval (0,2).




6.(a)

Find the Fourier expansion of the following periodic function of

. 24+x —2<x<0
riod 4 = ’ -
period 4 fOO={ 7, " T icy <2

BTL -2

Remembering




1 1 1 m

Hence deduce that , + , + , + 0= _.

Find the half range sine series of f(x) = 4x — x?in the interval
1 1 1 1

6.(b) | (0,4).Hence deduce the value of the series ,— ., + ,— ,+ BTL-2| Remembering
.o w'
7.(3) :ind the Fourier series of f(x) = |sinx| in — 7w < x < 1 of periodicity BTL -4 Analyzing
TT.
7.(b) | Find the Fourier series of f(3),=x + x2in (-rt, ) with period _
2 . Hence deduce ¥* — " BTL -3 Applying
n=1 n2: 6
Compute the first two harmonics of the Fourier series of f(x) from
the table given
8.(a)
BTL -6 Creating
8.(b) Find the cqmplex fqrm of the Fourier series of Cosax in (—m, m) BTL -2| Remembering
where “a” is not an integer.
9.(8) | Find the Fourier series of f(x) = x?in (—m, m) and hence deduce .
11 1 1 4 BTL -2| Remembering
that |+, + 0+ o +ro=
tsecs | 0 T/6 T/3 T/2 2713 5T/6 T
A 1.98 | 1.30 1.05 | 1.30 -0.88 025 | 1.98
9.(b) | amps BTL -3 Applying

The above table gives the variation of a periodic current over a
period by harmonic analysis, Show that there is a direct current part
of 0.75amps in the variable current. Also obtain the amplitude of the
first harmonic.

10




10.(a) | Find the half range Fourier cosine series of f(x) = (m — x)%in the
interval (0, 7). Hence Find the sum of the series -|—141 +214 . BTL -1| Remembering
tonn
10.(b) | Obtain the fourier cosine series expansion of f(x) = x
1 BTL -1| Remembering
in 0 <x < 4.Hence deduce the value of ; + 1+ §4+ e 0D,
] ] ] TF 1 1
11.(a) | By using Cosine series show that | =1+ ,+ ,+ BTL -4 Analyzing
- forf(x) =xin0<x<m
X /3 2m/3 i 4m/3 5m/3 2m
f(x) 1.4 1.9 1.7 1.5 1.2 1

11




11.(b) Find the Fourier cosine series up to third harmonic to represent the
' function given by the following data: BTL -6 Creating
X 0 1 2 3 4 5 )
y 4 8 15 7 6 2
12.(2) Show that the complex form of Fourier series for the function
(a
f(x) =e’'when —m<x<mand f(x) = BTL -1 | Remembering
f(x + 2m) is f(x) = cinbny=e  (—1)n " gins,
—p— D=7 ‘=2
12.(b
(b) Find the complex form of the Fourier series of BTL -4 Analyzing
fx) =e®in —nm<x<T.
Calculate the first 3 harmonics of the Fourier of f(x) from the
following data
13.
<~ lolslsz/8|8/8]3 /8|8 |18|8|8 | |eTL-6| Creating
X (@ [2 |2 |S v |2 |8 |8 |2 |§ R ®
= — |+ |8 |g |9 |4 & |a |9 |a |a | —
Find the complex form of the Fourier series of )
14.(a) BTL -4 Analyzing
fx)=e®in—I<x<L
Find the Fourier series as far as the second harmonic to represent
the function f(x) With period 6
14.(b) BTL -6 Creating
X 0 1 2 3 4 5
y 9 18 24 28 26 20

UNIT 111 -APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS
Classification of PDE — Method of separation of variables — Fourier Series solutions of one dimensional

wave equation - One dimensional equation of heat conduction — Steady state solution of two dimensional
equation of heat conduction.

PART -A
Bloom’s
Q.No. Question Taxonomy Domain
Level
. Classify the PDE (1 — x?)Zss — 2xyZsy + (1 — y?)Zyy + XZs + BTL-4 Analyzing
' 3x%yz—2Z=0
o | Classify the PDE uss + usy = f(x, ) BTL-4 Analyzing

12




Solve Z“: 2 (;li+ u where u(x, 0) = 6e~3 by method of

BTL-3

3. s _ Applying
separation of variables
4. What are the various solutions of one dimensional wave equation BTL-1 Remembering
S 0’ i
5. | Inthe wave equation 62/22 c? ayzwhat does C* stand for? BTL-2 Understanding
X
What is the basic difference between the solutions of one
6. dimensional wave equation and one dimensional heat equation BTL-3 Applying
with respect to the time?
Write down the initial conditions when a taut string of length 2lis Rememberin
7. fastened on both ends. The midpoint of the string is taken to a BTL-1 g
height b and released from the rest in that position
A slightly stretched string of length | has its ends fastened
8 atx = O_and X :37|TSIS mlt_lally in a position given by _ N BTL-2 Understanding
y(x, 0) = yosin .llf it is released from rest from this position,
write the boundary conditions
A tightly stretched string with end points x = 0&x = lis initially at )
9. | restin equilibrium position. If it is set vibrating giving each BTL-2 Understanding
point velocityAx (1 — x). Write the initial and boundary conditions
If the ends of a string of length 1 are fixed at both sides. The
10 midpoint of the string is displaced transversely through a height h BTL-2 Understanding
" | and the string is released from rest, state the initial and boundary
conditions
11 State the assumptions in deriving the one dimensional heat BTL-1 Remembering
" | equation
12 Write down the various possible solutions of one dimensional heat BTL-1 Remembering
* | flow equation?
. . . au , o°u
13 In the one dimensional heat equation o =C o> BTL-2 Understanding
what is C? ?
The ends A and B of a rod of length 20 cm long have their i
14. | temperature kept 30° C and 80° C until steady state prevails. Find BTL-2 Understanding
the steady state temperature on the rod
An insulated rod of length 60 cm has its ends at A and B i
15. | maintained at 20°C and 80° C respectively. Find the steady state BTL-2 Understanding
solution of the rod.
An insulated rod of length I cm has its ends at A and B maintained af i
16. | 0°C and 80° C respectively. Find the steady state solution of the rod. | BTL2 Understanding
17. | Write down the three possible solutions of Laplace equation in two BTL-1 Remembering
dimensions
18 Write down the governing equation of two dimensional steady BTL-1 Remembering

state heat equation.

13




19.

A rectangular_plate with insulated surface is 10cm wide. The two
long edges and one short edge are kept at0° C, while the

BTL-2

Understanding

14




temperature at short edge x =0 is given by

20 , 00Xy <5 .

u={ Find the steady state
20(10-y),5<y<10

temperature at any point in the plate.

20.

A plate is bounded by the lines x=0, y=0, x=I and y=1. Its faces are
insulated. The edge coinciding with x-axis is kept at 100° C. The
edge coinciding with y-axis at 50° C. The other 2 edges are kept at
0° C. write the boundary conditions that are needed for solving
two dimensional heat flow equation.

BTL-2

Understanding

PART-B

A string is stretched and fastened to two points that are distinct
string | apart. Motion is started by displacing the string into the
formy = k(Ix — x?)from which it is released at time t=0. Find the
displacement of any point on the string at a distance of x from one
end at time t.

BTL-2

Understanding

A tightly stretched string of length 2 I is fastened at both ends. The
Midpoint of the string is displaced by a distance b transversely and
the string is released from rest in this position. Find an expression
for the transverse displacement of the string at any time during the
subsequent motion.

BTL-2

Understanding

A slightly stretched string of length | has its ends fastened at
x = Oandx = | is initially in a position given by

3 7S

y(x, 0) = yosin Tlf it is released from rest from this position,

find the displacement y at any distance xfrom one end and at any
time.

BTL-2

Understanding

A tightly stretched string with fixed end pointsx=0and x =1 is
initially at rest in its equilibrium position. If it is set vibrating
string giving each point a velocity Ax(1 — x). Find the displacement
of the string at any distance x from one end at any

time t.

BTL-3

Applying

A tightly stretched string with fixed end points x=0 and x=I is
initially at rest in its equilibrium position. I2f it is vibrating string by
cX .
if0<x<

giving to each of its points a velocity v = ¢ | 2 Find
‘Lz—C(I_—X) i <x<l
| 2
the displacement of the string at any distance x from one end at
any time t.

BTL-2

Understanding

A tightly stretched string of length 1 is initially at rest in
this equilibrium position and each of its points is given the velocity

v sin 2 Eind the displacement y(x, t).
|

BTL-2

Understanding

ou o%u
Solve ~ =C?
ot ox?

subject to the conditions (i) u(0,t)=0

BTL-3

Applying

15




forallt< O((ii) u(l, t) = O{OI‘ allt<o0
X ifo<x<—
(i) u(x,0)=j52.
| -xif <x<lI
2

A rod 30 cm long has its ends A and B kept at 20° and 80°
respectively until 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 =0 at A.

BTL-2

Understanding

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

is suddenly raised to 90°C and at the same time lowered to 60°C
at B. Find the temperature distributed in the bar at time t.

BTL-2

Understanding

10.

A square plate is bounded by the linesx =0,y =0, x = 20

y = 20. Its faces are insulated. The temperature along the upper
horizontal edge is given by u(x, 20) = x (20 — x) when

0 < x < 20 while the other three edges are kept at 0° C. Find the
steady state temperature in the plate.

BTL-2

Understanding

11.

A square metal plate is bounded by the lines x=0, x=a, y=0, y=a
.The edges x=a, y=0, y=a are kept at zero degree temperature
while the temperature at the edge x=0 is Ky. Find the steady state
temperature distribution at in the plate.

BTL-2

Understanding

12.

A rectangular plate with insulated surface is 10 cm wide and so
long compared to its width that it may be considered infinite in
length without introducing appreciable error. The temperature at
20x , 0<x<5
20(10 —x),5<x<10
the other three edges are kept at 0°C. Find the steady state
temperature at any point in the plate.

short edge y=0is given by u = { and all

BTL-2

Understanding

13.

An infinitely long rectangular plate with insulated surface is 10cm
wide. The two long edges and one short edge are kept at 0°C,
while the other short edge x=0 is kept at temperature

_ 20y , 0<y<5
u={ Find the steady state temperature

20(10—y),5<y <10
distributi(on in t%)e plate}.l

BTL-2

Understanding

14.

A long rectangular plate with insulated surface is Icm _ |f the
temperature along one short edge y=0 is u(x,0)=K( I x -x?)
degrees, for 0 < x <1, while the other 2 edges x=0 and x=I as well

as the other short edge are kept at 0°C, find the steady state
temperature function u(x, y).

BTL-2

Understanding

16



UNIT -1V FOURIER TRANSFORM
Statement of Fourier integral theorem — Fourier transform pair — Fourier sine and cosine transforms —
Properties — Transforms of simple functions — Convolution theorem — Parseval’s identity.

17



PART -A

. Bloom’s Domain
Q.No. Question Taxonom
y Level
1. | State Fourier integral Theorem BTL-1 Remembering
2. | Write Fourier Transform in Pairs BTL -1 Remembering
If F (s) denote the(Fom\Jrier Transform of f (x), Prove that
3. | F[ f(ax)] Apls ,a#0. BTL -3 Applying
2 )
, | ITthe Fourier Transform of f (x) is BTL .3 ADIVIn
: , - i
F (s) = F [f(x)], then showthat F [ f (x — a)] = e'® F(s). PPYINg
5. |Find the Fourier Transform of e**. BTL -2 | Understanding
ikx = .
6. | Find the Fourier Transform of f(x)={° i a<xs< b .| BTL-2 | Understanding
0 ,if x<a&x>Db
7. | State and Prove Modulation theorem on Fourier Transforms BTL -2 Understanding
8. | Find the Fourier sine Transform of 3e~%, BTL -2 Understanding
9. | Define self-reciprocal with respect to Fourier Transform BTL -1 Remembering
10. |Find the infinite Fourier sine Transform of . : BTL -2 Understanding
X
11. | Find the Fourier sine Transform of f (x) =¢_ 2. BTL-2 | Understanding
12 Give an example of a function which is self- reciprocal under BTL -3 Applvi
" | Fourier Sine & Cosine Transform ) PRIYINg
13. | Write down the Fourier cosine Transform pair of formulae BTL -1 Remembering
If F(s) is the Fourier Transform of f (x). Show that the Fourier
14, |'TFO arier ot (x). Show il BTL -3 Applying
Transform of e”*f (x)is F(s + a).
Show that the Fourier Transform of the derivatives of a function
15. | [d" | R BTL -3 Applyi
i f(x)J=(— is)" F (s). PPRIYINg
dx
16. |If F(s)= F[f(x)], then find F [x" (x)] BTL-2 | Understanding
17. | Find the Fourier cosine Transform of e **. BTL-2 | Understanding

18



18.

Let F (s) be the Fourier cosine Transform of f (x). Prove that

F (f(x) cosax) =2l [F(s+a)+ F(s-a)].

BTL -3

Applying

19.

State Convolution theorem in Fourier Transform

BTL -1

Remembering

19



20.

State Parseval’s Identity on Fourier Transform

BTL -1

Remembering

PART-B

1.(a)

1, x<a
Find the Fourier Transform of f (x)={

[0 . Xx>a>0
“(sint)

and hence evaluate | Jdt Also using Parseval’s

2

Identity Prove that .[(

T
) 2

BTL -2

Understanding

1. (b)

Find the Fourier Cosine Transform of the function
—-bx

f(x)= e
X

BTL -2

Understanding

2. (a)

Find the Fourier Transform of the function

1-x, if x<1 2(sint T
f(x) = Hence deduce that (i) jl j t=
0 ,if x>1 t 2

?(sint V4
(ii) le J dt= .

BTL -2

Understanding

2.(b)

—x2

Show that the function e 2is self-reciprocal under the Fourier
Transform by finding the Fourier Transform ofe ¥, a>0

BTL -3

Understanding

Show that the Fourier Transform of f(x)= 1‘3_ X, If xsa o

LO ,if X >a>0

2(1-cosas ) “(sintY 7«
, J Hence deduce that (|)I| dt = 5

T S

?(sint S
(i) j| Jdt:B.

BTL -3

Applying

4. (a)

. . [1-x2, if x<1
Find the Fourier Transform of  f (x)= Hence
T 0 ,if x>1

*(sins—scoss s 3r
Show thatjl

cos ds=
s 2 16

BTL -1

Remembering

4.(b)

Hx , 0<x<1
Find the Fourier Sine Transform of f(x) :1 5—X ,1<x<2

? S X> 2

BTL -2

Understanding

20




Show that the Fourier transform of £ (x)=/{

Z(Sinas—ascosas\ |
2

T\ s )

2 2

-X, X<a

0 , X >a>0

BTL -3

Applying

21




(smt tcostw T
dt=—,
) 4

”(smt tcost\ Vid

(")It Jot=g5:

Hence deduce that(u)j

15

6. (a)

Find the Fourier Transform of f (x):—1

Understanding

ﬂ BTL -2
Using Parseval’s Identity evaluate the following integrals. _
6.0b) | (i) [=%— (i) f X wherea> 0. BTL -5 Evaluating
(az +Xx*)* a + X )
Find the Fourier swue tranfform of e*(a>0). Hence find
7.(a) SN SX ) .
xe and F — hence deduce the value ij dx BTL -3 Applying
x| x
dx .
7 ®) | Evaluate j ) » using Fourier Transform BTL -5 Evaluating
x +a )(x +b )
8. (a . ) .. . -as i
(@) Find the function whose Fourier Sine Transform is ,a>0 BTL -1 Remembering
S
8.(b) | State and Prove Convolution Theorem on Fourier Transform BTL -3 Applying
. . k1 . .
9. (a) Find the Fourier Transfo‘rm of e kand hence find the Fourier BTL -2 |Understanding
' Transform of f (x)= e cos 2x.
Find the Fourier Cosine transform of e~ *X. Deduce that _
9.(b) *_C0S 2X oz ” Xsin 2x z BTL -2 Understanding
-£x2+16dx_8€ and -[x c16 %= o8
Find the Fourier Transform of e~ o] and hence deduce that
cos xt a . ax L. |2  2as i
10.(a) (|)I > dt 7/2ae (i) F[<e ]E |\Lﬂ (az +32)2, hereF BTL -4 Analyzing
stands for Fourier Transform.
Using Fourier Sine Transform prove that
“ 2dx I
10.( b) X _ :
0
Find the Fourier cosine & sine Transform of e *. Hence evaluate
] 2 1
11.(a) (),[ dxand (ii) I X dx BTL -2 Understanding
. ) . (xZ +1)
11.(b) | Find F [xe‘”J and Fclxe‘”J. s BTL -2 Understanding
Find the Fourier Sine Transform of the function
12.(&) Sm X, 0<x<a BTL -2 Understanding

f()

. Xx>a
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Find the Fourier Cosine Transform of f (x)= e *"“and hence find

2

Understanding

12.(b) | the Fourier Cosine Transform of e 2and the Fourier Sine BTL -2
Transform of xe™ 2.
13.(a) Find the Fourier sine transform of , and Fourier BTL 2 Understanding
cosine transform of 2
+1
” dx ati
13.(b) | Using Parseval’s ldentity evaluate J ) ST BTL -5 Evaluating
(X2 + 25)(x? + 9)
14.(3) Verify the Convo_lxl:tlon Theorem for Fourier Transform if BTL .6 Evaluating
f(x)=g()=e
Prove that y
14.(b) BTL -3 Applying

Fxfeo] =— [F {f(x)}] and F [xf(x)] = {f(x)}]

UNIT -V Z - TRANSFORMS AND DIFFERENCE EQUATIONS
Z- Transforms - Elementary properties — Inverse Z - transform (using partial fraction and residues) — Initial
and Final value theorem — Convolution theorem - Formation of difference equations — Solution of difference
equations using Z - transform.

PART -A
. Bloom’s Domain
Q.No. Question Taxonomy
Level
1. | Define Z - Transform of the sequence {f (n)}. BTL-1 | Remembering
i n+2 I 2 N7 |
2. Find 2 (3 )and Z &S 5 BTL -2 Understanding
. an

3. Find Z\L nl J\ BTL -2 Understanding

Find Z| 1] .
4, LH'J BTL -2 Understanding

I
5. Find Z| n(n+1)J BTL -2 Remembering
6. Define the unit step sequence .write its z-transform BTL -1 Remembering
7. State initial value theorem and final value theorem BTL -1 Remembering
8. | Findz[n?] BTL-2 | Understanding
Q. Find inverse Z transform of ’ BTL -2 Understanding
(z—1)(z—2)

Find Z ;

10. in | (n +1) BTL -2 Understanding
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11.

Find Z [e" sin2t]

BTL -2

Understanding
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12. | Provethatz [a "f (n)]= f (—Z) BTL -5 Evaluating
a
n]_—Z .
13, | ProvethatZz [a ]: BTL -5 Evaluating
z—a
Findz™1[_2 Analyzin
14. 2 BTL -2 yzing
T -
15. | Find Z transform of - BTL-2 | Understanding
Findz™1[__2 Understandin
16. 2 BTL -2 ing
17. | Solve yn+1 + 2yn =0 given that y(0)=2 BTL -3 Applying
18. | State Convolution theorem in Z — Transforms BTL -1 Remembering
F the diff tion by eliminati bit tant .
10. fr(())rr:]nyne= Ilqz?lrflnce equation by eliminating arbitrary constants BTL -6 Creating
20. | Provethat Z[f(n + 1)] = zF (z) — zf(0). BTL -6 Creating
PART-B
1.(a) | Find the z transform of £ (n)= _2n+3 BTL -2 [Understanding
(+1)(n+2)
1. (b) Find the z (L\ BTL -2 Understanding
' 2°-32+2
2.(a) | Find the z-transform of (n+1)? and sin(3n+5) BTL -2 Understanding
2.b) Find the inverse Z — Transform of 22"~ 2 “). 8Tl .o | Understanding
' (z+1)(z-1)°
3@ | Fing (i)z [r"cosn@ ], (ii) z [r"sinné ] ii)z(e-2 cos bt) BTL-2 | Understanding
Using convolution theorem find inverse Z transform of
3.(b 145 BTL -3 Applyin
(b) [ (ﬁﬂﬁ)] pplying
4.(a) | Findthe z+ Oz | Understanding
L(z —1)(z+2)J BTL -2
Using convolution theorem find the inverse Z — Transform of _
4.(b) 1272 BTL -3 Analyzing
(3z-1)(4z +1)
3
Find inverse Z -Transform of ——%—— by the method of '
5. (a) G Ly G_2) y BTL -2 Understanding
Partial fraction
Using convolution theorem find inverse Z transform of
5.(b) | 82 BTL -3 Applying
(2z—1)(4z+1)
6 ing residuefind 2} [—2—— BTL -3 Applyi
. (@) | Using residuefind Z [(22_1)2(2_1)]. - pplying
Using convolution theorem find -1I z I BTL -3 Applying
6.(b) | (z-4)(z-5) |




7.(a) | Using Z transform Solve Yy, ,—3Y n.1+2Y,=0 BTL -3 Analyzing
given that y(0)=0,y(1)=1
22°4+32+12 . .
7.(0) | Iff(z) = ﬁ , Find the values of u-and us by residue BTL 2 Understanding
method.
Using Z transform solve yn+2 + 4yn+1 + 3yn = 3" i .
8.() given that y(0)=0,y(1)=1 BTL -3 Applying
Using the inversion method (Residue theorem )find the inverse Z
8.(b z° BTL -3 Applyin
(®) transform of U(Z):|L(z+2)(z+4)} PRIYINg
Using Residue method find 7+ z J .
9.(a) LZZ Coyeo BTL -3 Applying
7 _
9.(b) | Using convolution theorem evaluate £ | (- DG- 3)} BTL -3 Applying
10(3.) 71 z2 _
Using convolution theorem evaluate (z—zl)(z—i) BTL -3 Applying
Using Z transform solve yn+2 — 3yn+1 — 10yn = 0 with i .
10.(b) y(0)=0,y(1)=1 BTL -3 Applying
11.(a) | Find the Z transform {a"} and {na"} BTL -3 Applying
Using Z transform solve yn+2 — 7yn+1 + 12yn = 27 _
11.(b) ) BTL -3 Applying
given that y(0)=0,y(1)=0
12.(a) Form the difference equationy(k + 3) — 3y(k+ 1) + 2y(k) =0 BTL -6 Creating
' withy(0) = 4,y(1) = 0and y(2) = 8
State and prove final value theorem and their inverse .
12.(0) | transformation BTL -3 Applying
13.() | Find the Z transform of {1} and{cosn "_}2 BTL -2 Understanding
Solve the difference equation y,, 53— 3Y .1+ 2Y,=0
13.(b) BTL -3 Applying
given that y(0)=4 ,y(1)=0,y(2)=8
14.(a) S_olve the equation using Z — Transformy,,,— 5y, ,+6Y,=36 BTL -3 Applying
given that y(0) =y(1) =0
. L[ L ] . .
14.(b) Find Z L by COI]V0|U'[IOI’I theorem. BTL -2 Understanding
2°+72+10

26




