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CO-3  : Apply the concept of convergence

CO-14  : Apply the working methods of complex functions to find analytic functions

Section — A (CO -3 ) # Attempt both the questions # 30 Marks

Q.1 : Attempt any SIX questions (Short Answer Type). Each question is of two marks,

Max. Marks :60

‘ 005UP. (R / 6 /Qg
Sessional Examinagion II(SET A) : EVEN Semester 2022.23 g

in sequence, series and expansion of the function Jor Fourier series,

2x6= 12 Marks)

B / Discuss the convergence of following seqUences.an = nTﬂ (fKU"()Z
eve
E) / Test the convergence of following series 2 + 22423 424 4 .. (BKL:K2
Level)
9 | Define Monotonic sequence with-example. - (‘E‘:\’;;’l()l
d) ‘ e (BKL:K2
Write Dirichlet’s conditions of Fourier series. Level)
. . . E. BKL:K2
| ©) If f(x)=1 is expanded in a Fourier series in (0,2) then find the value of.a, (
'a p _ Level)
/ fI | Find b, if the function JS(x)=x+x" is expanded in Fourier series in (-1,1). I (f;(\’/-e'f)z
g) | Find the value of the Fourier coefficient a, for the function (BKL:K2
0 < £ <0 ) Level)
, -7
rey={) T
Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
' (BKL:K3
Ja) . X x? _Jf.i f_ I ]
Test the series: —— + oy + == + gt Level)
b) x 1 x%® 13 x5 4 138 R {25;;‘3
Testthe series: T+ 2.5+ 0.5+ o0s7 i
. : : = x Si ine series in (0, 7 BKL:
NA) | Obtain the Fourier expansion of f(x) = x 6;1" X, as COS;HZ (0,m) S
1 1 1 ey [ el
—_———— ==t
, 9 4
' nd hence show that 1x3 _3x5 57 X X, —mw<x <0 ](BKK3
T —— on F@ = [ o
65 Obtain the Foyjer series for the function f(x ~X%- 0<x <x
1 veo IT e
Al ———f 2
il and hence, show that 1 4 9 16 1x PETE (BKL:K?‘-"'
8T T { d Level) J

| |Find Fourier Series fo, the function f(¥) = 14 —x 1 <x <2
iy _
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Q.3 : Attempt any SIX questions (Sh

Section =B (CO-4)# Attem ¢ both the Questions 4 30 Marks <

ort Answer Type). Each question IS € two marls (5 xys o M_aﬂ; .)
S

a) | State the necessary and sufficient conditions for a function f(2) ofa' «

complex variable z, to be analytic in a region.

. 1 [ px

@ Determine p such that the function f(z)= —2—log(x2 +y?)+itan ( " )

is an analytic function. Also find f (2).
¢ | Define analytic function with an example.
d) | Show that complex function f(z)=z" is analytic. / ‘(_z“i:'-gl
e) | Define the harmonic function. [ L( 55:;;1
f) | If u(x,y)=x*—3* , prove that u satisfies Laplace equation. / { g\’/‘;fZ
&) | The function f(x) = e*(cosy + isiny) is analytic or not. 525«;)’( i 7

Q.4 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)

a) . . __ x2yS(x+iy) (BKL:K3
Prove that the function f(z) is defined by f(z) = EPISETIE z# 0 and Level)
£(0) = 0 satisfy Cauchy-Riemann equation at the origin, yet f (0) does not
exist.

b) x3y(y—ix) (BKL:K3
If £(z) = {————X6+y2 ;  when z * 0 Level)

0; when z =0
Prove that %’c—(o—) — 0 as z = 0 along any radius vector but not as z = 0 in
any manner.

9 | F : : o ) ) BKL:K3

| Find the analytic function whose imaginary part is e = (x cos y + y Siny)- {evel)

d) : i . (BKL:K3
Show that the function u = > log(x? + y?) is harmonic. Find the harmonic o a))
conjugate of u,

— e TInwr k38|

l:) If u—v=e*(xcosx —ysiny) and f(z) = u+ v is analytic function. (BRI

Find f(2) in terms of z. !J_Eﬁll—#
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CO-1  : Apply the mathematical concepts for solving differential equations.
CO-2  : Apply the concept of Laplace Transform to solve differential equations

Section — A (CO - 1) # Attempt both the questions # 30 Marks

Q.1 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 = 12 Marks)

a) 2 b (BKL:K2
Zx + 1+(ZJ =0. Level)
Find the order and degree of the following differential equation
2 g
b | &y , | (BKL:K2
Find the P.I of ot y=x. Level)
c) d? 5 (BKL:K2
Solve Ex—f +4y=sin’2x Level)
d) \ (BKLK2
So]ve (D Iyy=2e" Level)
e} |Findthevalueof 1 e>*cos(x) ~ | (BKLK2
(D+3) . Level)
)= . ,dy dy ) _ (BKL:K2
Find C.F of x Ez—+2x?§—12y=0. . Level)
g) _ ., Ay, (BKLK1
Solve the simultaneous equations 5 =3 y,;t— 3x. Level)

Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)

a) d’x d*y  dx : (BKL:K3
—+ﬂ 3x=e" ——2——4 +3y=sin2t Level)
Solve df’ I dt dt
b) d d ) (BKL:K3
Solve x? _y +x—= 24 +y = logxsin(log x) Level)
dx? dx )
¢) | Solve the following dli‘ferentlal equation by changing the independent vanable (BKL:K3
= d*y v L ady =2 Level)
x 5 +@ax? 1) e b ¥y X
d) . , . dz ) » (BKL:K3
= Apply method of variation of parameters to solve: x? l—i + 4‘\-% +2y=e". Level)
ax ax
e) | Aninductance L of 2,0 H and aresistance R of 20 ( are connected in series with an e.m.f. of E (BKL:K3
= volt. If the current i is zero when t = 0, find the current i at the end of 0.01 second if E = 100V, Level)
: using the following dj i ation L& + Ri =
| | wing differential equation L e Ri =E. s

Orai-ny N ]



&
Section - B (Co'.
%Q.3 : Attempt any SIX

2 # Attempt both the questions # 30 Marks

questions (Short Ay

y 1swer Type). Bach question is of two marks. (2 x 6 = 12 Marks)
' Explain first shifting Property of Laplace t‘ransform. (BKL:K2
b) — Level)
Find L(t’e3), (BKL:K2
- - . Level)
¢} | Find the Laplace Transform of e* {1+ u(t - 3)} (BKL:K2
T! Level)
~ . ]
\ k Find Laplace Transform of fot fot cos au du du \ (BKL:K2
'L : . | Level)
e _1 {pe=?p :
™ Evaluate: L1 (Ee?—) \ KL \
pi—1 | Level)
B %] Find the Inverse Laplace Transform of}LIO g (1 + #) &.Bel\(;Le:\‘)Q \
gk | ldp+s (BKL:K2
Find the Inverse Laplace Transform of +dpis Level)
Q.4 : Attempt any THREE questidns (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
S P i1pes . (BKL:K3
Find inverse Laplace Transform of P42+ ) +20+5) Level)
b) o e _ Sinu _Z o (BKL:K3
Prove that J: ¥ L:oe ——;—dudt TN Level)
3 [ . _ (BKLK3
Find the Laplace Transform of the following function of period 2a: Level)
Et’ O<t<a l ‘;'\-,
a

f(®

g
\“

h
L - <t<2a
a(Za t), a

; form of following functio :
d‘L State Convolution theorem and hence find inverse of Laplace Trans g ion | (BKL Ksj

Level
F(p) = {(pzp;)z} r (B:LE-I)G
! i sform .
e) \ | Solve the following simultaneous DE’s by using Laplace tran (s
it} = y(0) = 0.
Z 42 y=0 4x 4 2y =e™t With conditions x(0) = y(0)
e sraand ds nditions X(7) =

L Adr



co2 |Find Laplace Tr

I
2 93
CO3 | Discuss convergence of {1,2,2%,2°, W} , :
CO3 | Find Fourier coefficient a, for f(x) = xcosx in-m<x<T
7 1+2
CO4 | Find Invariant points of transformation W = e
S
co4

[ —
CO5 | Evaluate f,z,; 22+1

NOLOGY

Roll No. ¢
DT CH

250 005 U.P
Semester : 11 i
7o u,s;;/Branch : B Tech ~Ist \l’:lﬂlt'l i - Max. M :100 ]
pject Name . Engineering V4 hs- CEP—J h P-4 Zf). e " 180 min Né
. Snbject Code : BAS-203 (SET-B) ! ' Y
ool : Apply the mathematical concepts for solving dlffcr.ellllﬂl eguatmnst' .
co? Apply the concept of Laplace Transform t0 solve differential equd mnfthc function by Contier setles '
co-3 Apply the concept of convergence in sequence, series and expar}su;n C:: o
co4 ApplY the working methods of complex functions 0 find analytic fun : and atustion of s,
co-s * Appls' the concept of Taylor's series and Laurent’s series for complex func jonz e
5 . Section —A # 20 Marks ort Answer e Ques |o~ns =
Attempt ALL the questions. Fach Question i of 2 marks (10 X2~ 20 marks) 4
—r TR DT Jo A, * 4. ”vﬂ?;":{;?g:?{!!"""'? e v -
o Cox Question Description FAGempt ALL the questions: Fiach Question iSOF A ThaTKe L e
Q.NO.- cox | Yescription # AP Z—— - :
' Ao i : i _‘_ijsv- _6x° j‘{)_’ =() are - and ...
The degree and order of the differential equation e 2 s
P B ey
5~ | COl | Find the Particular Integral of(D? =20 + 1Y = e*x3.
//_/_ t—-a
el™d, t>4a
c | C€OZ | FindLaplace Transform of F )= { 0t<d
ansform of cosht- sin 2t.

Define conformal mapping.

z-sinz

T

z
—~_dz.
nd location of the singulari

|
COs5

7 Medium Ans
Question is of 6 marks (5 X

Attempt ALL the questions. Each_
: . dx )
Solve the simultaneous equations —45x-2y= t,-—X-+2x+y = () being given X = 0,y=0 when 1= 0%
02 | AP ; R
(co-1) Mot Tl OR
Soh’t:‘by changing the independent variable diy ' d
; =+ (3sinx—cotx Y o opsinx=e " si e
2 ® n -
o | orm of the triangular wave function of period 2¢ given by F(£) = { t, o<t=sc
co2 | . OR yF() = {gc—t, c<t<2C
Using Laplace Transform, solve initial value problem dy + ; 6 "
— T P 3. de Zc033a) = '(0) =
* Test convergence: 1+;+;—;x2 +5§x3+,_, ¥(0) =0,y'(0) = 0
4+ LFind the half-range sine seri OR
(CO-3) ind the half-range sine series of f(x) = (Ix - x2) in the interval (0,1). Henc
L‘: L . . ) 14 ) nce, dedll(:¢ that
32_ ':’i_z'+‘s";—7—3--|—--.._
- TR THESLTT
Prove that the function f(2) defined by f(2) = . (l:zlz a2, 0 ]
Qs satisfies C.R i
d . 0" - PN AN equatlc s
(o) | ¢ not exist. d ns at the origin, yet (% /.
OR Al

function f(2) = u + iv.

Show that u(x,y) = x3 A
- y) = x3 — 4xy — 3xy? B
xy — 3xy? is harmonic, Find its harmonic conjugate v(x,y) and th
) e corresponding’ prrs
g analytl®

-




PR

‘ are W]th Ve P
V/Verlfy Cauchy’s theorem for the function f(2) =322 + iz — 4 along the perimeter of the sqU ;
1+i,-14i, e | 2 |
Q6 OR
(CO-5) State Cauchy Integral formula.
Hence evaluate ) C—zﬁ dz where C is the circle lz—il=2.

Section — C # 50 Marks (Medium / Lon
\ ' Attempt ALL the questions, Each Q

2 Answer Type Questions)
uestion is of 10 marks.

Attempt any TWO questions, Each question is of 5 marks

Solve; - 4-—+ 4y = 8(e2" + sin2x + x?)

An R-L circuit has an e.m.f, given(in volts) by 4sint, a resistance of 100 ohms, an inductance of 4 henries with
no initial current, Find the current at any time

2
\iJse the variation of parameter method to solve the differential equation x Y : x%— y=x%e.
Q.8 . sl
(C0-2) Attempt any TWO questions. Each question is of 5 marks
a. \ Find Laplace Transform of e-4t 1) : H—:szf dt ‘\
. p2+4p+5) j
\ 2 \ Find the inverse Laplace Transform of log (—-—2 T2ptE
L/B. \ State Convolution Theorem and’ hence evaluate L {m}. \
Q9 |, . = |
(CO-3) ttempt any ONE question. Each question is of 10 marks
X, —nT<x<20 :
. Obtain the Fourier series for the function: fx)= { —x, 0 < x < g @ndhence, show that
5 LS S S
1273 R Ty
x, 0 2
b. Find Fourier Series for function flx) = {1 ! 1<<3; << > and hence deduce that 2;"_1(2—:_? = “_8-
R L N
Q.10

(CO-4) Attempt any TWO questions. Each question is of § marks

Find Mobius transformation that maps points z = (

»—1, 21 into the points w = 54, 00, — % respectively.
F ind the analytic function f(z) = y + jp

ifu—v=(x-y)?+ 4xy +y?).
\)'/ Show that f(z) = log z is analytic everywhere in the complex pl
Q.11
(CO-5)

< 2.
= EXPa“d (Z2+4z+3) in the regions: Mzl <1, ()1 < |lz| <3, (i) |z| >3, (V1<|z+ !
* State Cauchy 8 Residue Theorem.

Determine the poles and residues at each pole for:
circle |z — i| =

e lS
ane except at the origin and its derivatiV

——

Attempt any ONE question, gacf, question is of 10 marks

z-1
(z+1)%(2-2)

and hence evaluate $.f (2)dz, where C is the




