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2021

MATHEMATICS — GENERAL
Fourth Paper

Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.

Module-VII is compulsory and answer any one Group from Module-VIII

Module-VII
[Elements of Computer Science and Programming]

×
3

| tan | xx e FORTRAN

  CPU  ALU

 NOR 

 xy xy x y   

L  L = I/J + K **2/M + A*B,  I = 4, J = 3, K = 5, M = 7,
A = 1.5, B = 3.4.
(43.1875)10 

N
IF (2 * J . L E Q .3 * N) GO TO 10
N = N + 2
GO TO 20
10 N = J
20 N = N + J

N J N = 2, J = 3 

READ (* , *) A, B/0.7, 2.5/.

x y xy    Complement DNF
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 NAND ( , , )f x y z x y xz y z     

(x + y + z) (xy + xz)-  (DNF) 

ASCII       

4 8

x-  (AB3)16 = (x)6

 (1101.01)2  (101)2

 IF-THEN-ELSE  (FORTRAN )

Simpson’s 1
3

  
1

2
0 1

dx
x x   FORTRAN

rcn FORTRAN

 3 9 

22 7 3 0x x    FORTRAN 77/90 

9 Simpson’s 
1
3  

2.8

2
1.6 1

dx

x
  BASIC 

BASIC  TAB function

Karnaugh Map 

( )f x y z xy z xy z x y z x y z' '           

q

p

r p q

r

p rq
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Fibonacci sequence 1, 1, 2, 3, 5, 8, ...,
FORTRAN 

transpose  BASIC/FORTRAN 

x y z f
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

f minterms  DNF 

‘f ’ DNF

 f (a, b, c) = ab + bc + ca
= (a + b) . (b + c) . (c + a)

[ English Version ]
The figures in the margin indicate full marks.

Module-VII
[Elements of Computer Science and Programming]

(Marks : 50)

Answer question number 1 and any five from the rest.

1. Answer any five questions : 2×5

(a) Write FORTRAN expression of 
3

| tan | xx e .

(b) Write full forms of (i) CPU (ii) ALU.

(c) Write down truth table of NOR gate with three inputs.

(d) Construct a switching circuit representing the Boolean expression xy xy x y    .
(e) Evaluate the value of L, where L = I/J + K **2/M + A*B, when I = 4, J = 3, K = 5, M = 7,

A = 1.5, B = 3.4.

(f) Convert (43.1875)10 to its binary equivalent.
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(g) What would be the final value of ‘N’ at the end of the following program segment :

IF (2 * J . L E Q .3 * N) GO TO 10

N = N + 2

GO TO 20

10 N = J

20 N = N + J

if the initial values of N and J are assumed to be N = 2, J = 3?

(h) Point out error if any, in the following statement with proper reasoning and correct them :

READ (* , *) A, B/0.7, 2.5/.

(i) Find the complement of the following Boolean expression in DNF x y xy   .

2. (a) Using only NAND logic gate, draw a circuit that realizes the function ( , , )f x y z x y xz y z    .
4

(b) Express (x + y + z) (xy + xz) in full Disjunctive Normal Form (DNF). 4

3. (a) Write short notes on :

(i) ASCII Code    (ii)  Machine Language 2+2

(b) Draw an algorithm to test whether a given natural number is divisible by 4, but not by 8. 4

4. (a) Calculate the value of x, where (AB3)16 = (x)6 2

(b) Compute (1101.01)2  (101)2 3

(c) Explain with illustrations IF-THEN-ELSE statement in FORTRAN. 3

5. (a) Write a FORTRAN program to find the value of the integral 
1

2
0 1

dx
x x   correct to four decimal

places using Simpson’s 1
3

rd rule. 4

(b) Write a FORTRAN program to find 
rcn using function sub-program. 4

6. (a) Write an efficient algorithm to test whether a given natural number is divisible by 3, but not by 9.
4

(b) Write a FORTRAN 77/90 program to find the roots of the equation 22 7 3 0x x   4

7. (a) Write a BASIC programme to evaluate
2.8

2
1.6 1

dx

x
 by Simpson’s 

1
3 rd rule using 9 ordinates. 6

(b) Write a short note on TAB function in BASIC. 2
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8. (a) Using Karnaugh Map, express the following Boolean function in simplified form :

( )f x y z xy z xy z x y z x y z' '            4

(b) Construct a Boolean function to represent the following switching circuit.

Draw an equivalent simplified circuit. 4

9. (a) Write a FORTRAN programme to generate the Fibonacci sequence 1, 1, 2, 3, 5, 8, ..., the last term
being not greater than 1000. 4

(b) Write a BASIC/FORTRAN program to fine the transpose of a matrix. 4

10. (a) Given the truth table :

x y z f
0 0 0 0
0 0 1 0
0 1 0 0 (i) Obtain ‘f ’ in sum of minterms or in DNF.
0 1 1 1 (ii) Obtain simplified form of ‘f ’ in sum of products.
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1 2+2

(b) Prove that f (a, b, c) = ab + bc + ca
= (a + b) . (b + c) . (c + a) 4

Module-VIII

[A Course of Calculus]

×

sin( ) ; ; ,n
nxf x n N x R

n
     { fn}n

q

p

r p q

r

p rq
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2
3 4

2 3 4
2! 3! ...

2 3 4
xx x x     

 4
1

cos

n

nx
n




   R

  2cosL at

 
4

4
d y y
dx



2
2

2 10 xd y y e
dx

   yp

‘a’  ‘b’ z ax by ab  

 1
2 16

sL
s

  
 

 

x  [–, ] f (–x) = – f (x) Fourier  an = 0, n = 0, 1, 2, ...

( ) , [0, ]n
nxf x x a

n x
 


, a > 0  { fn}  [0, a] 

 { fn}  fn (x) = xn  [0, a]  (n = 1, 2, 3, ...) 
0 < a < 1  [0, 1] 

log 1
1 x
 
  

 
1

0

1log 1
1

dx
x

    

 
4 4

4
4 4 2 ...

1 (1 )
x xx

x x
  

 
  [0, 1]

2( ) ,f x x x       Fourier  
2

2 2
1 11 ...

6 2 3


   

3 4

2 3 .

dx x y
dt
dy x y
dt
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2

2 secd y ay ax
dx

 

0

n
n

n
a x




  R  

1

0 1

n
n

n

a x
n

 

 
R

2 4 6
2

1 1 ..., | | 1
1

x x x x
x

     


,  tan–1x 

1 1 11 ...
4 3 5 7

    

 [ ( ); ] ( )L f t s F s   ( ) ; ( )
s

f tL s F s ds
t


     

 (D2 – 3D + 2)y = xe3x

2 2( ) ( )y zx p x yz q x y    

  atL e

 
2

2 4 sin 2d y y x
dx

 

1
2 2

1
( )

L
s s

  
    

 

( ) xz f xy g y
 

   
 

f g

0, ( 0)d dyx yxdx dx
      

 

(1) 0, ( ) 0y y e 
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[ English Version ]
The figures in the margin indicate full marks.

Module-VIII
(Group - A)

[A Course of Calculus]
(Marks : 50)

Answer question number 11 and any five from the rest.

11. Answer any five questions : 2×5

(a) Let sin( ) ; ; .n
nxf x n N x R

n
    Find the pointwise limit function (in any) of the sequence of

functions { fn}n .

(b) Find the radius of convergence of the power series 
2

3 4
2 3 4

2! 3! ...
2 3 4
xx x x   

(c) Show that 4
1

cos

n

nx
n




  is uniformly convergent on R.

(d) Find  2cosL at .

(e) Solve 
4

4
d y y
dx

 .

(f) Find the particular integral yp , by the method of undetermined coefficient :
2

2
2 10 xd y y e

dx
  .

(g) Form a partial differential equation by eliminating a and b from

z ax by ab   .

(h) Find the following inverse Laplace transformation: 1
2 16

sL
s

  
 

 
.

(i) If f (–x) = – f (x) for all x in [–, ], show that Fourier coefficient an = 0, for all n = 0, 1, 2, ...

12. (a) Let ( ) , [0, ]n
nxf x x a

n x
 


 where a > 0. Show that the sequence { fn} is converges uniformly on

[0, a]. 4

(b) Show that sequence { fn} where fn (x) = xn is convergent uniformly on [0, a], n = 1, 2, 3, ..., for
0 < a < 1, only pointwise convergent on [0, 1]. 4
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13. (a) Using power series of log 1
1 x
 
  

, show that 
1

0

1log 1.
1

dx
x

     4

(b) Show that the series 
4 4

4
4 4 2 ...

1 (1 )
x xx
x x

  
 

 is not uniformly convergent on [0, 1]. 4

14. Find the Fourier series of 2( ) ,f x x x      . Hence deduce from it 
2

2 2
1 11 ...

6 2 3


    5+3

15. (a) Solve :
3 4

2 3

dx x y
dt
dy x y
dt

  

  

4

(b) Solve by the method of variation of parameters
2

2 secd y ay ax
dx

  . 4

16. (a) If R be the radius of convergence of the power series 
0

n
n

n
a x




 , then show that the radius of

convergence of the power series 
1

0 1

n
n

n

a x
n

 

   is also R. 4

(b) From the expansion 2 4 6
2

1 1 ..., | | 1
1

x x x x
x

     


, obtain the power series expansion of

tan–1x and hence show that 
1 1 11 ...

4 3 5 7

     4

17. (a) If [ ( ); ] ( )L f t s F s , then prove that ( ) ; ( ) .
s

f tL s F s ds
t


      4

(b) Solve (D2 – 3D + 2)y = xe3x. 4

18. (a) Solve the partial differential equation
2 2( ) ( )y zx p x yz q x y     . 6

(b) Find  atL e . 2

19. (a) Solve by the method of undetermined coefficients: 
2

2 4 sin 2d y y x
dx

  4

(b) Find 1
2 2

1
( )

L
s s

  
    

. 4
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20. (a) Form partial differential equation by eliminating the arbitrary function f and g from

( ) xz f xy g y
 

   
 

. 4

(b) Find the eigenvalues and eigenfunctions of

0; (1) 0, ( ) 0, 0d dyx y y y e
dx dx x

        
 

. 4

Module-VIII

[Discrete Mathematics]
(Marks : 50)

. 2×5

(36)-   Euler’s Phi 

 a  b  1  a2  b2  = 1

 6 

an = an–1 + 4an–2, n  2, a0 = 1, a1 = 3 {an}

(A748)16 

x, y, z  x | y z  (x, y) = 1  x | z

 70! + 1  0 (mod 71)

 xy + xy + xy = x + y

. 512m + 320n = 64 m  n

  2, 3, 5 11 1, 2, 3, 4 

. mathematical induction n
22n – 1 3

 353 

.  ISBN
(i) 0 – 27 – 04003 – 5
(ii) 81 – 203 – 1147 – 7
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Round Robin Congruence

. 1! + 2! + 3! + 4! + 5! + ... + 100!  15 

 2x + 3y = 50, x, y  N

. 15 VISA CREDIT CARD  456398103862540, 

 6x  3(mod 9)

.  (B, + , . ,) ab + ab = 0  a = b a = b 
ab + ab = 0

(x + y) (y + z) (x + y + Z) DNF 

. generating function  a + b + c = 10
 0  a  2, 2  b  4  c = 4  5 

 n  
7 3 11

7 3 21
n n n

   

. (x + y + xy).(x + y) 

 3 

[ English Version ]
The figures in the margin indicate full marks.

Module-VIII
(Group - B)

[Discrete Mathematics]
(Marks : 50)

Answer question number 11 and any five from the rest.

11. Answer any five questions : 2×5

(a) Find (36) where  is the Euler’s Phi function.

(b) If gcd (a, b) = 1, then prove that gcd(a2, b2) = 1.

(c) Prove that the product of any three consecutive integers is divisible by 6.

(d) Find four terms of the sequence {an}, n  0, defined by an = an–1 + 4an–2, n  2 with a0 = 1,
a1 = 3.

Please Turn Over
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(e) Convert (A748)16 to binary equivalent.

(f) If x, y, z are integers, x | yz and h.c.f. (x, y) = 1, then prove that x | z.

(g) Show that 70! + 1  0 (mod 71).

(h) Using truth-table, show that xy + xy + xy = x + y.

(i) State the ‘Fundamental Theorem of Arithmetic’.

12. (a) Find integers m and n, such that 512m + 320n = 64. 4

(b) Find smallest positive integer which leaves the remainder 1, 2, 3, 4 when divided by the prime
numbers 2, 3, 5,11 respectively. 4

13. (a) Prove that 22n – 1 is divisible by 3 by the principle of mathematical induction for every positive
integer n. 4

(b) Define prime number. Is 353 a prime number? Justify your answer. 1+3

14. (a) Determine whether the following ISBNs are valid :
(i) 0 – 27 – 04003 – 5
(ii) 81 – 203 – 1147 – 7. 4

(b) Construct a Round robin Tournament schedule for 7 teams using congruence of integers. 4

15. (a) What is the remainder when 1! + 2! + 3! + 4! + 5! + ... + 100! is divided by 15? 4

(b) Solve 2x + 3y = 50, x, y  N. 4

16. (a) The first 15 digits of a credit card visa is 456398103862540. Find the check digit for this card. 4

(b) Solve : 6x  3(mod 9). 4

17. (a) In a Boolean algebra (B, + , . ,) prove that ab + ab = 0 if and only if a = b. 4

(b) Find the DNF of the Boolean expression (x + y) (y + z) (x + y + Z) by truth table method. 4

18. (a) Using generating function, find all integral solutions for a + b + c = 10,

where 0  a  2, 2  b  4, c = 4 or 5. 4

(b) Show that for any integer n, 
7 3 11

7 3 21
n n n

   is an integer.. 4

19. (a) Draw a switching circuit for the Boolean expression (x + y + xy).(x + y). Obtain a Simpler
equivalent circuit. 4

(b) What is a logic gate? Give 3 basic types of gates used in combinational circuits. 4


