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1. (a) Using the definition of G-function, show

that
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where n is an integer. 4
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Or

(a) Show that
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(b) Prove that
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2. (a) Obtain Fourier series for the function
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(b) Find the inverse sine transform of e n- l . 3

Or

(a) Express the function f x x x( ) sin=  in the

Fourier series in the interval - £ £p px .

Hence, show that
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(b) Find the finite cosine transforms of

f x x
x
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in the interval ( , )0 p . 3
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3. (a) Find the Laplace transform of

f t t e tt( ) sin= 2 4 4

(b) Obtain the Laplace transform for

half-wave rectifier wave function
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Or

(a) Find the inverse Laplace transform of

s s
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(b) Find Laplace transform of
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(c) Using Laplace transform, evaluate the

integral

cos x dx2

0
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4. (a) What do you mean by symmetry

elements and symmetry operations? 2

(b) Show that the H O2  molecule belongs to

the point group C v2 . 8
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Or

(a) Show that NH3  molecule belongs to the

point group C v3 . 5

(b) What do you mean by representation

of groups? Explain the representation of

the group C v2 . Hence obtain the group

multiplication table. 2+2+1

5. (a) What do you mean by DO loop? Explain

the rules for writing DO loop. 1+5

(b) Write a FORTRAN program to find the

mean of two numbers. 2

(c) Find the value of the expression 

( * * * / ) *A I J2 2 3 13+ + , if A = ×3 0, 

B = ×5 0, I = 8 and J = 3. 2

Or

(a) Write a FORTRAN program to read x and 

n and evaluate the sum of the series 

1 2+ + + +x x xn... . 5

(b) Write a FORTRAN program to determine

the magnitude of a vector. 3

(c) Given that A = ×123 78, B = - ´ -84 10 23 , 

C = ´18 1035 , I = - 857, J = -95, K = -1.

Write the appropriate READ statements

with FORMAT statements to read A, B, C, 

I, J and K. 2

H H H
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SECTION—I

( Marks : 10 )

Tick (3) the correct answer in the brackets provided : 1×10=10

1. The value of e dtt-¥

ò
2

0
 is

(a) p    (  )

(b) 1   (  )

(c)
p

2
   (  )

(d) 0   (  )
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2. The value of G ( )0  is

(a) 1   (  )

(b) 0   (  )

(c) ¥   (  )

(d) n   (  )

3. The value of f x x a( ) ( )d -  is

(a) 0   (  )

(b) a   (  )

(c) f x( )   (  )

(d) f a x a( ) ( )d -    (  )
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5. Laplace transform of t is

(a)
1

2s

s

p
   (  )

(b)
s

s2

p
   (  )

(c)
s s

2 p
   (  )

(d)
1

2s s

p
   (  )

6. Inverse Laplace transform of 
1

2 2s a+
 is

(a) sinat   (  )

(b) sinhat   (  )

(c) cosat   (  )

(d) coshat   (  )

7. The classes of D3 group are

(a) ( ), ( )E AB  and ( )CDF    (  )

(b) ( )EA , ( )BC  and ( )DF    (  )

(c) ( )E , ( )ABC  and ( )DF    (  )

(d) ( )EAB , ( )CD  and ( )F    (  )

( 3 )
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8. If l l1 2, , ... are the dimensions of an irreducible
representation of a finite group of order n, then 

l l ln1
2

2
2 2+ + +...  is equal to

(a) n   (  )

(b) n   (  )

(c) n2   (  )

(d)
n n( )+1

2
   (  )

9. The final value of K  in the DO statement DO
20 K =1 10 3, ,  is

(a) 1   (  )

(b) 10   (  )

(c) 3   (  )

(d) 20   (  )

10. If I = 3, J = 8 and K = 4, then the value of A in the
following statement

A J I K J= * * -3 4/ /

is

(a)
1

2
   (  )

(b)
3

2
   (  )

(c) 1   (  )

(d) 0   (  )

( 4 )
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SECTION—II

( Marks : 15 )

Answer the following questions : 3×5=15

1. Prove that

tan
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2. Find the Fourier sine transform of f x x( ) =  such that 
0 2< <x .

( 6 )
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3. If f s( ) is the Laplace transform of F t( ), then show that

¢ = = -f s
df

ds
t F t( ) [ ( )]L
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4. Show that the group formed by the set { , , }1 2w w , w

being the cube root of unity i.e., w3 1= , is a cyclic
group of order 3 with respect to multiplication.
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5. Suppose A = ×2 5, B = ×3 5, J = 5 and K =10. What
will be the value of J after the following program
segment is executed :

    IF (2*K.LE.3*J) GO TO 50

    J = J + 1

    GO TO 60

  50 J = K

  60 J = J + K

H H H
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