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Note : All questions are compulsory, but internal choices 

are given. Symbols have their usual meanings. The 

marks for each question are indicated against it. 

1. Attempt any five parts : 	 5x2=10 

(a) Show that the transpose of an orthogonal 
matrix is its inverse. 

(b)s. Prove that a symmetric tensor A' 3  remains 
symmetric under coordinate transformations. 

(c) Show that the function f(z) = z 2  + z is 
analytic everywhere. 

(d) Locate and name the singularities of 
1  

z f(z) =  2 (z2 + 

(e) Determine the Laplace transform of the 
function e-t  sin 2t. 
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(f) Show that : 

f P2 (x)[P0 (x)± P2 (x)]  dx 2  
-1 

(g) Show that the set of real numbers is not a 

group under multiplication. 

(h) Using the Rodrigues formula for Laguerre 
polynomials 

Ln(x)= n! dx" (xne-x) 

determine L2(x). 

2. Attempt any two parts : 	 2x5=10 

(a) Determine the eigenvalues and eigenvectors 
of the matrix 

'2 	1.` 
A = 

2, 

Show that its eigenvectors are orthogonal. 

(b) Verify the Cayley-Hamilton theorem for the 
matrix 

[1 21 
A= 

3 4 

(c) (i) Show that the dot product of two 3-D 
vectors is a scalar. 

(ii) Show that the set of all matrices of 
order 2 x 2 is a group under addition of 
matrices. 
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3. Attempt any two parts : 	 2x5=10 

(a) Using Cauchy's integral formula evaluate 
the following integral over the closed contour 
formed by the lines x = ± 1 and y = ± 1 

f  tan z  dz 
2 

(b) Using Jordan's Lemma, show that 
00 

j
.  cos  x dx 	2-  

x2  + 4 	2 
-00 

(c) Obtain the Taylor series expansion of 
cost  z about 2 = 0. 

4. (a) Obtain the Fourier transform of 
1, 	for n/2 <I xl< TC 

ftX) 
0, 	otherwise. 

(b) Obtain the inverse Laplace transform of the 
function : 

F(s) - 	4s + 2 
n  

+ 6s + 34 

OR 

Using the method of Laplace transforms, solve the 
following initial value problem : 

- 2y' + 5y = 0; y(0)=-1, Y(0) = 7 	10 

C (z Lt4 ) 

5 

5 
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5. Using the recurrence relation 

(n + 1) Pn  + 1(x) — (2n + 1) x Pn(x) + n Pn  _ 1(x) = 0 

evaluate the integral 

x Pn  - 1 (x) Pn  (x)dx 	 10 

-1 

OR 

Using the following expression for Bessel 
function of the first kind of order m : 

1 2k+m 
Jni(x) = E (-1)k 

k! F 	

( 

(m 
1
+ k + 1) 2 

k=0 

show that 

J1i2(x) = 	3E-1/2  sin x 10 
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ithg *INR : 

1 

P2  (x) [P0  (x)+P2  (x)ldx = 
2 

rthg *IPA-R fw 	* 3Tifq ciRTAch tmenall 
tit-cati •cr'" tvig 	t 1 

oCilk Argl * re-R 	PHRIRgo : 

ex do 
Ln (x) = 

n! dxn 
(xne-x) 

L2(x) Tff . rNR 

2. chi 	WTI *1* : 	 2)<5.10 

() P4-irR1 al -K4 * aTiOR T17 	aTr-Oq 
Tfit4T Tff 	: 

2 A  	1.` 

1 2 

fez *tr7R fi• *tidy aT1041,11t41 "FRO 1 

N) 	aTTRM * rzR 4)( --tftrFT4 uAel 
ticenRid Ati* : 

41 2 
A = 

\3 4 

(ii) (1) rthg WA7 -1* t firTrit411 ralf4t4 
!pl.14)o 	aeqf 	.1c1 ' I 

(ii) rt, 	4'0'0* aTrake 	r* 
cr) 	fa 2 x 2 c11(4 	aTrae 	 
	 t 
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tan z 
	dz 

2 

3. ITTTF*07 : 	 2x5=10 

() crN11  	Nei 4 1 	 x = t 1 

311K y =± 1 A' 	ticv 	trt PHRiftgi 
	w TER Tff AtrA7 : 

et)k 	7ft tiNR f : 

00 

	

I

- cos  x dx 	-2  

	

x2 + 4 	2  

	

(TT) z = o *3r1W cost z f ?.Mt 	 auft 3FER .s(rqr 
ttr4R 

4. () Pi-i 	Ttry ant 3111:ff trN7 : 

f(x) = 

	

1, 	ic/2 <Ix1</c* 

	

0, 	3141;41 I 
5 

5 

Alta' Ai-ifAm 

trNR 

F(s) 

TF4. 	erA)H 
: 

4s + 2 
= 

toilik 

TgrFrr 

8 4  +6s+34 

aTeTEIT 

Trr alt 
3ITqf 420-R : 

ym - 2y' + 5y = 0; y(0) = - 1, Y(0) = 7 10 
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5. 3-4.(filW **ET 

(n + 1) Pn  + 1(x) - (2n + 1) x Pn(x) + n Pn  _ 1(x) = 0 

5T Nei)41 W(k111I hO 

1 

x Pn  _ i(x) Pn (x) dx 

-1 

4r-lictri *1i* I 

3.72 MT 
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1  (12k + m 
Jrn(x) = I (-1)k  
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42(30= IF
2 __-1/2 •n x 

	

x 	sin 
TC 

10 

10 
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