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UNIT I-Solutions Lagrange’s linear equation - Linear partial differential equations of second and higher order with
constant coefficients of homogeneous type.

Part - A (2 MARK QUESTIONS)

1. | Define Lagrange’s Linear Equation. What is its general form ? BTL -1 | Remembering | CO1
5 What are ’thg auxiliary (or subsidiary) equations associated with BTL-1 | Remembering Co1
Lagrange’s linear equation?.

3. Solve p tanx + qtany = tanz BTL -2 | Understanding | CO1
4, Solve px + qy =3z BTL -2 | Understanding | CO1
5. | Solvepvx + q\/y = Vz BTL -2 | Understanding | CO1
6. \ri]vertlaeoghe working rule for solving Pp + Qq = R by Lagrange’s BTL -2 | Understanding CO1
7. | Find the particular integral of(D?> — 3DD'+ 2D"*)z = cos(4x — 2y) | BTL-1 | Remembering | CO1
8. | Solve (D3 —4D?D'+4DD"*)z=0 BTL -2 | Understanding | CO1
9. | Solve px? + qy? = z* BTL -1 | Remembering | CO1
10. | Find the complete solution of (D? — DD’ — 20D *)z = cos(x + 2y) BTL -1 | Remembering | CO1
11. | Find the particular integral of (D% — D"2)z = e**2¥ BTL -2 | Understanding | CO1
12. | Solvepcotx+qgcoty=cotz BTL -2 | Understanding | CO1
13. | Find the general integral of p — g = log(x + y) BTL -1 | Remembering | CO1
14. | Find the general solution of pzx + qzy = xy BTL -1 | Remembering | CO1
15. | Define linear partial differential equations. BTL -2 | Understanding | CO1
16. | Write down the general solution of homogenous linear PDE. BTL -1 | Remembering | CO1
17. | Solve ((D%-6DD? + 9D *)z = 0D2 — 4DD' +4D?)z = 0 BTL -1 | Remembering | CO1
18. | Find the particular integral of(D? — 7DD+ 6D"?)z =x + y BTL -2 | Understanding | CO1
19. | Solve (D3 — D2D'—8DD"? +12D*)z =0 BTL -2 | Understanding | CO1
20. | Solve (D*—D™z=0 BTL -2 | Understanding | CO1
21. | Solve (D —D"Y3z=0 BTL -2 | Understanding | CO1
0%z 9%z 0z _ . CO1

22. | Solve Frei axay+£ = BTL -1 | Remembering
. . . 0%z 0%z 9%z ) . CO1

23. Find the particular integral of Solve Pl 2 ooy Sy xy BTL -1 | Remembering
24. | Find the particular integral of (D2 — 6DD' + 9D )z = sin(2x — y) BTL -2 | Understanding | CO1
25. | solve LZ_ 22 _ BTL -2 | Understanding | €©1

dx2  9xdy
PART - B (16 MARK QUESTIONYS)

1. | Solve (z?2 —y% —2yz2)p + (xy + zx)q = (xy — zx) BTL -3 Applying Cco1
2. | Solve x(y?+ 2)p + y(x% + z)q = z(x* — y?) BTL -3 Applying CcOo1
3. Solve the Lagrange’s equation (x + 22)p + (2xz —y)q = x*> + y BTL -4 Analyzing Co1
4.(a) | Find the general solutionof (3z — 4y )p+ (4x — 2z)q = 2y - 3x | BTL-3 Applying CO1
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4.(b) | Solve (x? —y2)p + (y* — x2)q = (z*> — xy) BTL -3 Applying CO1
5. Solve the partial differential equation (x -2z) p+ (2z—y)q=X-y BTL -4 Analyzing Co1
6.(a) | Solve x(y? — z®)p + y(z%2 — x*)q = z(x* — y?) BTL -3 Applying Co1
6.(b) | Find the general solutionof (imz — ny)p+ (nx — lz)g= ly- mx | BTL-4 Analyzing Co1
7. |Solve (x®? —y? —z»)p +2xy q = 2xz BTL-4| Analyzing CO1
8.(a) | Solve the PDE x2(y — 2)p + y*(z — x)q = z*(x — y) BTL -3 Applying CO1
8.(b) | Solve (y-z)p + (z-X)q=Xx-y BTL -3 Applying Co1
9.() | Solve (D? —5DD'+ 6D"*)z = e?**Y BTL-3 Applying co1
9.(b) | Find the general solution of(D® — 7DD” — 6D ")z = cos(x + 2y) BTL -3 Applying co1
10. | Solve (D3 + D?D'—DD? —D®)z = e***Y + cos(x + y) BTL -1 | Remembering | CO1
11. | Solve(D? — DD'—2D")z = 2x + 3y + e¥**% BTL -1 | Remembering | CO1
12.a) | Solve (D? + DD'—6D"?)z = x2y BTL-4 | Analyzing | CO1
3 21 — 2X
12.(b) | Solve (D°-2D"D7)z=2e BTL-3| Applying | CO1
13. |Solve (D? — DD’ — 20D’%) z = e**Y + sin (4x — y). BTL - 4 Analyzing CO1
2 _ ! ’ 2 — o
14.(a) Solve [D* —3DD + 2D’ “] z = sinx cosy BTL -3 Applying co1
14.(b) | Find the general solution of (D2 4+ D?)z = x2y? BTL -3 Applying COo1
15. | Solve (D2 +3DD' + 2Dz = xy + cos(2x + y) BTL -3 Applying | CO1
16. | Solve (D% + 2DD'+ D™®)z = x?y + XY BTL-4 | Analyzing | CO1
17. | Solve (D2 —7DD? — 6D )z = sin(x + 2y) + x3y3 BTL -3 Applying Cco1
18. | Solve ((D? —4DD' +4D™)z = e®*Y +sin (x +y) BTL-4 | Analyzing | COl

UNIT Il FOURIER SERIES: Dirichlet’s conditions — General Fourier series — Odd and even functions — Half
range sine series — Half range cosine series— Harmonic analysis.

PART-A(2 MARK QUESTIONS)

1. State the Dirichlet’s conditions for Fourier series. BTL -1 | Remembering | CO2
2. Does f(x) = tanx possess a Fourier expansion? BTL -1 | Remembering | CO2
3 If f(x) is an odd function defined in (-1, 1). What are the values of BTL-1 | Remembering CO2

agand a,?

: - - 3 - —
4 \Evlrl'g ay, a, in the expression x + x> as a Fourier series in BTL -1 | Remembering CcO2
5 Sfti?]rr(rj;:izt)he value of a,, in the Fourier series expansion of f(x) = BTL -2 | Understanding CO2
6 Find bn in the expansion of f(x) = x? as a Fourier series in (-, 1) BTL -2 | Understanding | CO2
7. Find the Fourier constant b,, for xsinx in (-m, ). BTL -2 | Understanding | CO2
- - - — .

8 Fln_d tr_\e con_stant term in the expansion of f(x) = x“ + x as a Fourier BTL -2 | Understanding CO2

series in the interval (-rt, 7).
9. Find the value of b, for f(x) = |x|in (-m, ) BTL -2 | Understanding | CO2
10 | Expand f(x) = 1,in (0, ) as a half sine series. BTL -2 | Understanding | CO2

Find the Fourier coefficient by for the function f (x) = 2x — x? defined in . CO2
11. the interval 0 < x < 2. BTL -2 | Understanding

- - . . —
12, I(:(l)ng;;\e constant a, of the Fourier series for the function f(x) = e*in BTL -1 | Remembering CO2
13. | State the convergence condition on Fourier series BTL -2 | Understanding | CO2
. m— - v .

1 If the function f(x) = x m_the mjterval 0 x 2 then flnq the BTL -2 | Understanding CO2

constant term of the Fourier series expansion of the function

2

If (T—x)2="+43Y%, 2% in0 < x < 2m then deduce . co2
15. S n BTL -2 | Understanding

that value of Z;‘{;ln—z.




2 _1\n
16. | Ifx? = ”? +4X7 ( nlz) cos(nx), deduce that 1% + 212 + 3% + = %2 BTL -1 | Remembering co2
17. | Write the Fourier series for a function f(x) defined in -1 < x < BTL -2 | Understanding | CO2
18. | Write down the Half range Fourier Sine series formula. BTL -2 | Understanding | CO2
19. | Write down the Fourier Cosine series formula. BTL -2 | Understanding | CO2
20. | Find the root mean square value of f(x) = x2 in (0,) BTL -2 | Understanding | CO2
21. | Find the RMS value of f(x) =x (I -X) in0< x < [ BTL -2 | Understanding | CO2
22. | Find the RMS value of f(x) = x — x* in (0, ) BTL -2 | Understanding | CO2
23. | Define the RMS value of a function f(x) over the interval (a, b) BTL -1 | Remembering | CO2
24. | Findthe RM.Svalueof f(x) = xin0 <x < 1. BTL -2 | Understanding | CO2
25. | What do you mean by Harmonic Analysis? BTL -1 | Remembering | CO2
PART B (16 Mark Questions)
Find the Fourier series for the function f(x) = : (mr—x)in )
1. 11 1 2 x BTL -2 | Understanding | CO2
0<x<2m. Hencededucethat1—§+E—;+--- =
Find the Fourier series expansion of
2. _( x for 0<x<m
f(x) _{Zn—x for m < x < 2m.
3. Find the Fourier series of f(x) = |cosx|in -t <x<m. BTL -4 Analyzing CO2
. Find the Fourier series of f(x) = x + x2in (-m,m) with period 2. aTL 2 Aoolvi co
2 -
" | Hence deduce that Z‘f’% = % PPIYING
Obtain the Fourier series for the function f(x) given by
1—x, - 1<x<0 181 1 .
5 | f(x)= {1 +x O<x<m’ Hence deduce that 1 — stc— ;1| BTL-4 Analyzing CcO2
=2
1+Z,-r<x<0 o
6. Expand f(x) = TP | as a full range Fourier series in BTL -3 Applying cO?2
T
the interval (-, ).
7(a) | Find the Fourier series of f(x) = |x|]in -t <x <m. BTL -4 Analyzing CO2
7(b) | Find the Fourier series of f(x) = 2x —x?in0<x < 3. BTL -3 Applying o{0)
Find the Fourier expansion of the following periodic function of
. 24x, —2<x<0 1
8. period4 f(x) = { 2% O<x<2 Hence deduce that - + | BTL -4 Analyzing cO?2
1,1 2
Find the Fourier series f(x) = { l 6 X l 0< x21< Lin (0,21). Hence
9. L xS , BTL-3 | Applying | CO2
deducethat 1 —=+-—-+-==-and =+ —+=+ 00 =,
3 5 7 4 1 3 5 8
Find the Fourier series for f(x) = x2in (-1, 1).Hence show that 1% +
0. |L, 1, = BTL-4 | Analyzing | CO2
22 32 6




Find the half range Fourier cosine series of f(x) = (r — x)? in the

11(a) interval (0, 7).

BTL -4 Analyzing CO2

11(b) | Find the Half — range cosine series of f(x) = x(m —x)in 0 <x<m | BTL-3 Applying CO2

K x O<x<£

Express f(x) = in a Half range Fourier

12(a) K(l—x) é<x<l
cosine series.
12(b) | Find the Sine seriesfor f(x) =x in —l <x <l BTL -3 Applying CO2
. . . — 5 -
13 F(I)HS ;[(h§4half range sine series of f(x) = 4x — x“in the interval BTL -3 Applying CO?2

x 0<x<Z
Express f(x) = % in a Half range Fourier

s
14. (m—x) S<x<m BTL-4 | Analyzing | CO2

sine series.Hence deduce the sum of the series that Z S —
n=1 (2n—1)2

Compute the first two harmonics of the Fourier series of f(x) from the

g5, | telegiven BTL -3 Applying | CO2
' x | 0] n/6] n/3| n/2 | 2n/3| 51/6 PPiyIng

f(x) 0 9.2 14.4 17.8 173 11.7

Find the Fourier series up to second harmonic to represent the function
given by the following data
16. X 0 1 2 3 4 5 BTL -3 Applying | CO2

y 9 18 24 28 26 20

t sec x: 0 (T/6 |T/3 |T/2 |2T/3 |5T/6 | T

Aampsy: 198|130 |1.05|1.30|-0.88|-0.25|1.98

17. BTL -3 Applying | CO2

The table gives the time (t) in seconds as x and current (A) in amps as
y, Obtain the first two harmonics from the given data.

Find the Fourier cosine series up to second harmonic to represent the

function given by the following data: | = 6

18. xI ol 1] 2 3] 41 5 BTL -4 Analyzing CO2

y| 4| 8] 15

UNIT 111 - LAPLACE TRANSFORMS
Existence conditions — Transforms of elementary functions — Basic properties — Inverse transforms — Convolution
theorem — Transform of periodic functions.

PART-A(2 Mark Questions)

1. State the sufficient conditions for the existence of Laplace transform. BTL -1 | Remembering | CO3
2. State and prove change of scale property BTL -1 | Remembering | CO3
3. | Find L(e) BTL -1 | Remembering | CO3
4. Tell whether L [%St] exist? Justify. BTL -2 | Understanding CO3
5 Gl_ve example of two functions for which Laplace Transform do not BTL -1 | Remembering

exist? CO3
6 Estimate L[t cost] BTL -2 | Understanding Co3

Estimate L [S”;at] BTL -2 | Understanding | €O3

Find L((t-1)?) BTL -1 | Remembering | CO3




9. | Find L(te") BTL -1 | Remembering | CO3
10 Find L(t cosh3t) BTL -2 | Understanding CO3
11. | Find L[t sinh2t] BTL -2 | Understanding | CO3
12. | Evaluate L [%t] BTL -1 | Remembering CO3
13. | Find L [eat_e_bt] BTL -2 | Understanding | O3
14. Find L[t cos at] BTL -2 | Understanding | CO3
15, Define Inverse Laplace transforms BTL-1 | Remembering o3
16. | Define Laplace transform of periodic functions. BTL -1 | Remembering | CO3
17. | Find L(3e>+5cost) BTL -2 | Understanding | CO3
18. | Find L(sin2tcos4t) BTL -2 | Understanding | CO3
19. | Define convolution. BTL -1 | Remembering | CO3
- 1
0. | Evaluate L1 [(s+2)4] BTL-1 | Remembering | -,
21. | Evaluate L [%t] BTL -2 | Understanding Co3
22. | FormulateL™! [;] BTL -1 | Remembering | €O3
s(s—4)
23. |Find L [l_tet] BTL -2 | Understanding | €©3
1 s ) : COo3
24. | Find L [—(s+4)(s+5)] BTL -1 | Remembering
25. | Find L1 [log i—ﬂ BTL -2 | Understanding | CO3
PART-B (16 Marks Questions)
Give L [f(t ifft—{ LITOSUST ond fe +2) = F(0)), for al
1 [FOL THO=1, _ 7 for1 < ¢ < 2204/ +2) = F(0), BTL-3 | Applying | CO3
t.
- . —
5 ;g)dih;(lgplace transform of f(t) if f(t) =e*,0 <t < 2mand f(t+ BTL -3 Applying CO3
Find the Laplace transform of the square- wave function of period a
3. . _( K,when0 <t<a _ BTL -3 Applying CO3
defined as f(t)_{—l(, whena < t < 2aand f(t+2a) = f(t)), forall t.
2 2 .
4. | Find the inverse Laplace Transform of log CZ:ZZ) BTL -3 Applying CO3
Identify the Laplace transform of the square- wave function of period
5. . _(Lwhen0 <t<a/2 BTL -3 Applying
adefinedas f(t) = {_1, whena/2 < t < a CO3
6. | Findf(t), if L(f(t)) = ﬁ BTL -2 | Understanding | CO3
Find the Laplace transform of the square- wave function of period 2
7.(a) . _{1, when0 <t <1 _ BTL -3 Applying COs3
defined as f(t)= 0. whenl < t < 2and f(t+2)=f(t), forallt.
7.(b) | Evaluate L [M] BTL-3 | Applying | CO3
8. | Using Convolution theorem, Evaluate L=* [S (521+1)] BTL-5 Evaluating | ~44
_ _ sinwt,for0<t<g o
g | Estimate LIOL I 10= forf<r< and  f(t+2) = g4 Analyzing | CO3
w w

f(t), forallt.




Using Convolution theorem calculate the inverse Laplace transform of BTL-6 Creating
10. -1 s? CO3
(s2+1)(s2+4)
Find the Laplace transform of f(t) if f(t) = %, 0 < t < 2m and '
11.(a BTL -4 Analyzin CO3
@ | f(e+am = (o) yzing
Identify the Laplace Transform of the function |[—-22- ] i
11.(b) y p [ ] BTL -4 Analyzing cO3
Using convolution theorem, find L™* [%] )
12. (s%+25+5) BTL-4 Analyzing CO3
_ _ sinwt, for0 <t <= o
13 | Estimate L[FQ], if ()= 0 forf << and f (t + Z) = l&TL3| Aplying | CO3
w w
f(t), for all t.
14. | \dentify the Inverse Laplace transform of [tan‘1 G) + cot™t G)] BTL-3 Applying CO3
Using Convolution theorem calculate the inverse Laplace transform of BTL-4 Analyzing
15. -1 [ 1 ] CO3
(s+D(%2+ 1)
. . ( tfor0<t<c _
16, | Cive LIF(OL. if f(t)_{ZC 't forc <t < 20N fEH20) = fO. TN gry 3| Applying | CO3
all t.
Using convolution theorem find (i)L* [;] BTL-4 Analyzing
(s+ a)(s+b)
17. | X CO3
G 2]
(s+1)(s%+4)
Using Convolution theorem calculate the inverse Laplace transform of
SZ
18. L1 BTL -3 Applyi CO3
[(52 +a?)(s2 + bZ)l pplying

UNIT -1V FOURIER TRANSFORM
Fourier transform pair — Fourier sine and cosine transforms — Properties — Transforms of simple functions —

Convolution theorem — Parseval’s identity

PART-A(2 Mark Questions)
1. State Fourier integral Theorem BTL -1 | Remembering | CO4
2. | Write Fourier transform pair. BTL -1 | Remembering | CO4
If the Fourier transform off(x)is F(s) = F[f(x)],then show that .
3. FIf(x — a)] = el@SF(s). BTL -1 | Remembering | CO4
4. | Find the Fourier Transform of e~#, BTL -2 | Understanding | CO4
i . e ifa<x<b )
5. Find the Fourier Transform of f(x) =4~ . . BTL -2 | Understanding | CO4
0,ifx<a x>b
6 State and Prove any one Modulation theorem on Fourier Transform BTL -1 | Remembering | CO4
7. Define self-reciprocal with respect to Fourier Transform BTL -1 | Remembering | CO4
8 Prove that F[f (ax)] = %FS (2) if a>0. BTL -1 | Remembering | CO4
If F(s) is the Fourier Transform of f (x). Show that the Fourier Transform .
% | of e' f(x)isF(s + a). BTL -1 | Remembering | CO4
10 | Write Fourier Sine transform pair BTL -1 | Remembering | CO4




11. | Find the Fourier sine Transform of e %%, BTL -2 | Understanding | CO4
12. | Prove that Fs[f (ax)] = %FS (2) BTL -2 | Understanding | CO4
13. | Find the Fourier sine transform of i BTL -2 | Understanding | CO4
{ 1, 0<x<1
14. | Find the Fourier sine transformof f(x) =10, x > 1 BTL -2 | Understanding | CO4
15. | Write Fourier Cosine transform pair BTL -2 | Understanding | CO4
16. | Find the Fourier cosine Transform of e=2* + 2% BTL -1 | Remembering | CO4
17. | Find the Fourier cosine transform of e~ 2* . BTL -2 | Understanding | CO4
18. | Find the Fourier cosine Transform of f(x) =2xin0<x<4 BTL -2 | Understanding | CO4
19. | Prove that F.[f(ax)] = %FC (Z) BTL -2 | Understanding | CO4
20. |IfF(s) = F[f(x)],thenfind F [xf(x)] BTL -3 Applying CO4
. . . _(x, 0sx<m i .
21. | Find the Fourier cosine Transform of f(x) = { 0, x> BTL -2 | Understanding coa
22. | Define Convolution of two functions f(x)*g(x). BTL -2 | Understanding coa
23. | State Convolution theorem for Fourier Transform BTL -3 Applying coa
24. | State Parseval’s Identity for Fourier Transform BTL -2 | Understanding co4
25. | State Parseval’s Identity for Fourier sine and cosine transform. BTL -2 | Understanding co4
PART-B (16 Mark Questions)
Find the Fourier Transform of f(x) =
1, |X| <a N [ (sint ; 5
L {O, x| >a> 0and hence evaluate(i) fo (T) also using Parseval’s BTL -3 Applying coa
(o) i 2
Identity Prove that j (Lnt) dt ==
0 t 2
. _(a—Ix|,iflx] < a.
Show that the Fourier Transform of f(x) = {0’ iflx] >a> 0
2 2 (1_“’25 as). Hence deduce that BTL-4 | Analyzing | CO4
A S
. o (sint)> T .. o (sint\* T
M fy (F) de =3 a0 f;" (%) de=7%
Find the Fourier Transform of the function
(- x| iflx] <1
3. f(X) = {0, lf|X| ~1 Hence deduce that BTL -3 Applylng CO4
. o (sint)?2 T,.. o sint\* T
0 J;" (%) de=Fa0 7 (%) de=3
4.(a) | show that the function e%is self-reciprocal under the Fourier | BTL -3 Applying CcO4
Transform.
4.(b) Find the infinite Fourier sine transform of % BTL -3 Applying CO4
—x2 g <
5. Find the Fourier Transform of f(x) = {1 xiflx <1 Hence Show | BTL -3 Applying CO4

0,if|x| >1




s3 2 16
—-ax —-ax_,-bx R
6@ | Fing F. [eT] and hence find F [%] BTL-3 | Applying | CO4
6.(b) | Find the function whose Fourier Sine Transform is e_:s ,a>0 BTL -3 Applying CO4
. _(a® —x?% |x| < a.
Show that the Fourier transform of f(x) = {0, X|>a>0 is
7. 2 |2 (—Sin aerasees as).Hence deduce that(i) [ (—Si" t-tcos t) dt = BTL-4 | Analyzing | CO4
T s3 0 t3
T ,.. o (sint—t cost)? T
S @) fO (—t3 ) dt = —.
Find the Fourier sine transform of e=** (a>0). Hence find F,[xe %] )
8.(a) q e—ax BTL -4 Analyzing CO4
g [
8.(b) Find the Fourier cosine Transform of e~%*. Hence use Parseval’s BTL .3 Aoolvi coa
. o oo dx - pplying
identity to evaluate | e Th)
Find the Fourier Transform of e **land hence deduce that
. oo cos xt - . — . |2 2as H
9. OIN At =T/, e alxl (i) F [xe = ]=i 2 T here F | BTL-4 | Analyzing | CO4
stands for Fourier Transform.
Find the Fourier Transform of eI and hence find the Fourier _
10.(a) f(x)= BTL -4 Analyzing CO4
Transform of “e ¥l cos 2 x.
. s . 00 dx . .
10.(b) Using Parseval’s Identity evalua‘[ef0 TS, Use Fourier cosine BTL -3 Applying coa
Transform of e =%,
Find the Fourier cosine & sine Transform of e ~*. Hence evaluate
11. ~ 1 . S BTL-4 | Analyzing | CO4
(l)jo mdx and (ll)jo mdx
Prove that  F,[xf (x)] = < [F{f (x)}] and
12.(a) d BTL -3 Applying | CO4
Rlxf (0] = — S [F{f()}]
Find the Fourier Sine Transform of the function CO4
12.(b) sinx,0<x<a BTL -3 Applying
fl) = {O,x >a
13. | Using Fourier Sine transform prove thatf00 X" dx = — BTL -4 Analyzing Cco4
' 0 (x2+a?)(x2+b2)  2(a+b)
14.(a) | Find the Fourier transform of f(x) = {)(; :;C: i Z BTL -3 Applying cos
x, 0<x<l1 CO4
14.(b) | Find the Fourier cosine transform of f(x)= {2 —x, 1<x<2 BTL -3 Applying
0. x>2
Find the Fourier transform of f(x) = {(1) x| i ;Hence deduce that co4
15. o | , |xl 2 BTL-4 | Analyzing
. o (sint s ‘s o sinx
OF7 (52 e =20 [
iax ;
16.(a) | Find the Fourier Transform of f(x) = {e if0<x< 1 BTL -4 Analyzing Cco4

0, otherwise




. . . —ax [ dx . CoO4
16.(b) | Using Fourier cosine Transform of e ~%*, evaluatef0 TN BTL -3 Applying
. . . — 2.2
Find the Fourier cosine transform of e=¢"*" 1.0 _ CO4
17. a2 BTL -2 | Understanding
find the Fourier cosine transform of € °
Using Parseval’s Identity evaluate the following CO4
. ~N [ dx .y [0 x2dx . . .
18. | integrals.(?) |, e (i) J, @iz @>0. Use Fourier sine BTL -3 Applying

Transform of e %%,

UNIT -V: Z - TRANSFORMS AND DIFFERENCE EQUATIONS

Z- transforms — Elementary properties — Inverse Z — transform (using partial fraction and residues) — Convolution

theorem — Solution of difference equations using Z — transform.

PART-A (2 Mark Questions)

1. Define Z — Transform of the sequence {f (n)}. BTL -1 | Remembering | CO5
2. Find Z(3™*?) BTL -2 | Understanding | CO5
3. Find Z ‘;—T] BTL -1 | Remembering | CO5
4, Find Z % BTL -2 | Understanding | CO5
5. Find Z [— ] BTL -2 | Understanding | CO5
:n(n+1)
6 |FindZ sin"z—” BTL -2 | Understanding | CO5
7. | Find the z — transform of n?. BTL -2 | Understanding | CO5
8 Find z(na™) BTL -2 | Understanding | CO5
9. Find z(a™) BTL -2 | Understanding | CO5
10 | Find z(n) BTL -2 | Understanding | CO5
11. | Find Z transform of % BTL -2 | Understanding | CO5
12. | Find the Z ((n+1)(n+2)) BTL -2 | Understanding | CO5
13. | Find Z |cos ™| BTL -2 | Understanding | CO5
14. | Prove that Z[a"f(W)] = f (%) BTL -1 | Remembering | CO5
- 1 .
15. | FindZ [(n+1)!] BTL -2 | Understanding | CO5
16. | Find Z[et sin 2 t]. BTL -1 | Remembering | CO5
17. | Find z‘l[(z+1)2] BTL -2 | Understanding | CO5
18. | Find z1 [(Z_Zl)z] BTL -2 | Understanding | CO5
. - z .
19. | Find inverse Z transform ofm BTL -1 | Remembering | CO5
. -1 z } .
20. | Find z [—(z+4) (Z+5)] BTL -2 | Understanding | CO5
21. | Provethat Z[f(n + 1)] = zF(z) — zf (0). BTL -1 | Remembering | CO5
22. | State Convolution theorem in Z — Transforms BTL -1 | Remembering | CO5
23. | Find the difference equation generated by y,, = A2"*1 BTL -2 | Understanding | CO5
24. | Solve y,,1 — 2y, = 0 given that y, = 2 BTL -2 | Understanding | CO5
25. | Find the difference equation generated by y,, = a + b3" . BTL -2 | Understanding | CO5

PART-B (16 Mark Questions)
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z%+z

Find the inverse Z — Transform of % by partial fraction method,

1. z—1)(z2+1) BTL -3 Applying CO5
and Cauchy Residue theorem.
. 2n+3 .
2.(a) | Find the z transform of f(n) = T’ BTL-4 | Analyzing CO5
Find the inverse Z — Transform using partial fraction method of
2.(b) z? BTL -4 Analyzing CO5
(z—3)(z—4)
Using convolution theorem find the inverse Z — Transform
3. f 1222 BTL -3 Applying CO5
0 (3z-1)(4z+1)
Using convolution theorem find inverse Z transform of
4.(a) z? BTL -3 Applying CO5
(z—a)(z—-Db)
4.(b) Using Z transform solve y, ., — 3y,+1 — 10y, = 0 with BTL -3 Applying CO5
y(0) =0,y(1) =1.
Form the difference equation, y(k + 3) — 3y(k + 1) + 2y(k) = i .
5. 0 with y(0) = 4, y(1) = Oand y(2) = 8 BTL -4 Analyzing CO5
Using Residue theorem and Partial fraction method find the inverse Z
6.(a) [ z? ] BTL -3 Applying CO5
transform of U(z)=L(z+2)(z+4)
6.(b) | Solve yn+2 + yn =2 given that y(0) =0, y(1) =0 BTL -3 Applying CO5
1 —n
7 Using Z transform solve u,, ., + 6u,,; +9u, = 2 BTL -4 Analyzing CO5
given that u(0) =0,u(1) =0
1 N ) :
8.2) Using convolution theorem evaluate z [(z—%)(z—%)l BTL -4 Analyzing cOs
8.(b) | Find the z transform of f(n) = m BTL -3 Applying CO5
Solve the equation using Z — Transform y,,,, — 5y,4+1 + 6y, = i .

9. 36given that y(0) = y(1) = 0 BTL -4 Analyzing CO5
10.(a) | Find the inverse Z-transform of [22+;z+2] by residue theorem BTL -4 Analyzing CO5
10.(b) | Find inverse z-transform of m using partial fraction BTL -3 Applying CO5

11 Solve y,.» —4y,41 + 4y, = 0withy, = 1 and y; = 0, using Z- BTL -4 Analyzing CO5

transform.
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12.(a) | Find the z transform of f(n) = DD BTL -3 Applying CO5
12.(b) | Find the inverse Z-transform of [ZZZ;] by residue theorem BTL -3 Applying CO5
— 9N i — — i _
13. Solve y, .o + 6y,41 + 9y, = 2" withy, = 0 and y; = 0, using Z BTL -4 Analyzing CO5
transform.
. 1 z2 - i
14.(a) | Find Z (zz—7z+10) BTL -3 Applying | CO5
14.(b) | Using Convolution theorem find Z~1 [ﬁ] : BTL -3 Applying CO5
—_ = 2N [ = = i -
15, Solvey, o — 7Ynsq + 12y, = 2™ withy, = 0and y; = 0,using Z BTL -4 Analyzing CO5
transform.
16.(a) | Find Z~1 [%] using residue theorem BTL -4 Analyzing CO5
16.(b) | Find z-transform of ~ (n1+1) BTL -3 Applying CO5
— = n [ = = i - .
17 Solveu,, ., — up4q + 6y, = 4™ withuy = 0 and u; = 1, using Z BTL -4 Analyzing CO5
transform.
18.(a) | Find the inverse Z-transform of [(Z_Z;%] by residue theorem. BTL -3 Applying | CO5
18.(b) Using Z-transform solve u, ,, — 3u,+1 + 2u,, = 0, given that uy, = BTL -3 Applying | CO5

0,ul = 1
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