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1. Attempt any five parts : 	 5x2=10 

(a) Define symmetric and antisymmetric 
tensors. 

(b) If H is a Hermitian matrix and U is a 
unitary matrix, show that Ut HU is a 
Hermitian matrix. 

(c) Locate the singularities of the function 

f(z) - In (z + 3i)  
z2 	• 

(d) Show that the function f(z) = z 2  is analytic 
everywhere. 
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(e) Show that the roots of the equation z 4  —1 = 0 

form a cyclic group of order 4. 

(f) Determine whether the Laplace transform of 

f(t) = exp (t2) exists or not. 

(g) Plot the Bessel functions of the first kind of 

order 0 and 1. 

(h) Evaluate the integral r Pl  (x) Pl (x) dx , 

2. Attempt any two parts : 

(a) Verify the Cayley-Hamilton theorem for the 

rotation matrix 

cos 0 
	

sin 0\ 
M= 

sin 0 cos 0, 
(b) For the quadratic equation 2x 2  + 4xy — y2  = 24, 

write down the matrix of coefficients and 

diagonalize it. Recast it in new variables and 

identify the conic section it represents. 	5 

(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. 2 
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3. Attempt any two parts : 	 2x5=10 

(a) Write the Laurent series expansion of 
eZ  

about z = 1 and determine the type 
(z — 1)2  
of singularity. 

(b) Evaluate the integral 

	

	ez dz  , where C is Z 2 + 1 
C 

the circle I z I = 2. 

(c) Show that : 
2n 
f 	de 	27c 

3+ 2cose 	.16 
0 

4. Attempt any two parts : 	 2x5=10 

(a) A rectangular slit is described by the 
function 

JO 	Ixl>a 

11 	lx1<a 

Show that the amplitude of diffraction 
pattern is given by F(t), the Fourier 
transform of f(x) as 

F(t) = 	sin  at 
IC 	t 	• 

f(x) = 
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(b) Calculate the inverse Laplace transform of 

3s + 10 
F(s) —  0  s4 — 25 

(c) Using the Laplace transforms, solve the 

initial value problem 

y" — 4y' + 3y = 0; y(0) = 3, y'(0) = 7. 

5. Attempt any one part : 	 1x10=10 

(a) Using the generating function 

1 

— 2xt + t 2  

polynomials, show that 

2 P1(x) — 5x P2(x) + 3 P3(x) = 0. 

(b) Using the expression 

	

1 	x  )2k+m 
(x) = E(_1>k k! F(m + k + 1) 2 ) 

k=0 

for Bessel function of the first kind of order 

m, show that 

	

[J112 (x)]2  + [J-1/2 
(x)]2 	2 

71X 

g(x,t) = for the Legendre 
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arfroref 	mre?q, Wrq 	dfiql HOF 

fiq Tiq g NOW* 3774 	d 372f 

1. chi 	 Ow %TM rT *rf4R: 	 5x2=10 

	

 	AkiiAd 	 trfong-r ti* 

(w) i1 H  T  i Ott Wave u 	 
*tf* utHu 'Rw fiftr 

aTraz t I 

(70 t104 f(z) 	in +  

z 2  

f411-kur -0* 

(11) -4Tz c 1,31 	th-m-  f(z) = z2  
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(z) fitg - if -R -1* mi-nchtul z4  - 1 = 0 	TO, 

et) R. 4 	,i9G104 too 61.11 # 

() AtTiftff 	 V. f fit) = exp (t2) 	ii' iiki 

tcNkiiit 	 zrr R-gf 

() o 	-4-Pezil 	 WIT 31WR * 	th-F91 * 

31I 	tsfiR-R I 

(7) kiiiicho f Pi (x)Pi(x) dx 	iii 	 'QN7 I 

-1 

5 

2. 	ci:Ai es  %TirrF 	4NR : 
() vii 31-pf 

	

[ cos e 	sin 0\  
M= 

	

- sin 0 	cos 0 

* 1.C.R 
NO ?Ord 

4-tiiff-z4 -514-4t ticwl1at f* 

y2  = 24 i 711i0 "*1 tiifichtui 2x2  + 4xy - 

34 .97 fei47 3t1( 	fa--09- *rf* 

-ad 31-i:p*I=A 	 zrF Phti 

5 Aecra -  4.)toi 

(i) Trit4- 	afor rti *rir=A-R 	t ?egg 

alrqf 101 ' I 3 

(ii) ti„g *tf147 	trr 	aTtilq 

2 x 2 airs IT* aiTREe 

61cii t I 
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3. cn) 	3TPT 	: 	 2x5=10 

() z =1 3r1W  e 014 ufi- 	fArR 
(z — 1)2  

-srwQT R Tff *1-14g 

f z` 
dz 	itcqictri -411*, 

C 
+ 1 

C,1z1=2W-rt 

(ii) 	*r14Rf : 

21t ji 	CIO 	27C = 
3 + 2cos 	,fg 

0 

4. ml 	TIT •F*1147 : 	 2x5=10 

aTrzr-drwR rmi -PR f 	c TU AFRiff : 

foo= f0 	IxI >a 

11 	IxI<a 

1#4 *2tN7 	-ft -4A 3fd-fq 	34111I1 F(t) 14, 

7).  f(x) tkita viiat 31771 	) 

s  
F(t) = 	

sin at 
 

t 
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(ii) LtIrti F(s) = 3s + 100 	oeic9toi WITR 
25  

xact)R-ici *tNR I 

(it) (1M1R1 	 wi1iT W{ PH 	(go aTfit 

TEITFIT 

y" — 4y' + 3y = 0; y(0) = 3, y'(0) = 7 

Ar4R I 

5. cb 	RN trr7R : 	 1x1O=10 

() C` ■111.-i 	Arra 	 Tb—MR• 

g(x,t) = 	
1 	

cht;" 7, 
2xt + t2  

Urz tif-A-R -1* 

2 P1(x) — 5x P2(x) + 3 P3(x) = 0. 

N) 4;1Q m ctrl 3[21143MT* 	Th-Fq* ediAct) 

1 ( x )2k+m 
Jui(X) E(-1-)k k! F(m + k + 1) 2) 

k=0 

51 04 'I cht 	 RT4W-4‘ 

2 
P1/2 

(x)}2 
 + P-1/2 (30}

2 —2 
• 

TEX 
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