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2HS301 - ENGINEERING MATHEMATICS _ III - Theorv

l. AII questions are compulsorv.
Total Marks: 70

2. Write answer ofeach section in separate answer books,
3. Figures to the right indicate markJof questions.

eue-l Answer the following. 
section-I

( .  t \(a) Derive Lleot j an3 Evatuare: L13l
I t  )

(b) Evaruare: rqllt+z)2etl (r) t i{---L-}\  . /  [ .s._s_2]
(c)  Solve di f ferent ia l  

"qu 
t iony" '  +2y'  - l  -Zy=0, .y(0)=1, y,(0)=2, / , (0)=2

Que-l Answer the following.

(a) Derive Ll  Sin at  I  and Fvatuare: L{W!\
L/  I

(b) Evaiuate: 6 L{e*3t u(t - z)} fzl r '{r"r[s', lr )]r , i "l-s-Jj
(c)  Solve di f ferenr iat  equat ion y +4y =Sint,  y(0)=1,7,(0)=S

Que-2 Answer the following.

(a )  F indaFour ie r  se r i es  ro  rep resen t :  f ( r )=12  _x2 ,  _ rsx<z r

(b) f ina a Fourier ser ies tbr the funct ion def ine as /(x)  -{-"*  r  ;  -n<xS0

l x+ l t  ;  0<xS t
{") Find a series of sine multiples of x which present /(,r) in the interva (0, a) wrcre

(  n t

r ( , \=)  
- ;  

:  o<r< |
-  

|  n x ,  ,  / t
|  4 \ E - x l  ,  

2 - . r < ,

Que-Z Answer the following. 
oR

(a) Obtain the Fourier ser ies to rcpresent the funct ion /(x)  =rr ,  _o<rSo
(b) Expand ./ (x) = x.sinx as a Fourier series in the inrerval l_o,"f(c) Find a series ofcosine muitiples ofx which present /(x) in the interval

f f t
.  I  , n  ;  0Sxs -
l0.z.lwhere/(x) = 

J , 
,

l r - *  t  , . r . ,
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Que-3 Attempt any three.
I r-" t  :  l " l  <t

(a) Find a Fourier transform si /(x) = 
I g , jri ,,

- ;
(b) Find a Fourier sine transform of 1

(c)Inagroupof200students40aretakingEngl ish,50aretakingMathematics,and. l2aretaking
both. A student is selected at random, tioselaking Mathematics. wbat is the probability that

the student is taking English?
(cl) For two independent event A and B if P('4) =03 and P('avB) thenfindP(B)

Section-II

Answer the following.
(a) Define Analytic funclion. Discuss the anal)4icity of f(t)=t' andfind f'(z) ifitexists

(b) show that the function u = sin xcosh / is harmonic function and determine its conjugates.
t

(") Find th. i.uge of infinite strip L< .,, 3 L under the transformation w = - Also showthe

region graphicallY 
OR

Answcr the following.
(a) Veriry that the function (x2 - y? +2xy)+i(y'-*'+2xy)is an analylic'

(b) Find an analltic function (z)=u+iv, if u - v = e" (cos y - sin y)

(c) p'ind the gilinear transformation which maps the points z = -1'1,co into lt= -i,-l,i '

Que-4

Qne-4

Que-5

Que-5

,A.nswer the following.
) 2  . ,  a ,

(a )  so lve :  " : (  -5 " !  +6y=eo '
dx' dx

@) Solve: (D2 + D)Y = 1'z +2x + 4 .

(c) Use the method of variation ofparameters to solve y " + y = sec x

OR
Answer the following.
(a) Solve: (D3 + D'z - D -l)Y = s62t .

(b) Solve: (D-2)3 Y = Y2s'
) 2  - ,  ) , ,

(c)  Solve: x '  "  {  +4x!L+2y =logx
dx" dx

12

4

4

l l
J

l l
J

4

4

t2
Que-6 Aftempt any three.

(a) Evaluate 4; . ," a, where C is rhe circle lzl = 4
i  \ z  +  t )

(b) State the cayley-Hamilton theorem and find A-t for n=f; I ;l

l r  r  z l
f T - ;  q  - t * u - l

(c)  l l  A =l '  - '  
' .  

. '  ^  .  I  ,  show that A*A is a Harmit ian matr ix.
L - )  t  + - z t  I

(d) Define : (1) Hennitian matrix (2) Skew- Hermitian matrix (3) Unitary Matrix

End ofPaPer
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