
P.T.O.

(  1  )

P-III (1+1+1) G / 22 (N)

2022

MATHEMATICS
(General)

Paper Code : III - A & B

(New Syllabus)

Full Marks : 100 Time : Three Hours

Paper Code : III - A

(Marks : 30)

Choose the correct answer.

Each question carries 2 Marks.

1. The remainder when 273  is divided by 5 is —

(A) 0

(B) 1

(C) 2

(D) 4

1Ð 273  ö„þ 5 !”öìëû ¦þy† „þîûöìœ– ¦þy†öìŸ¡ì £öìî éôôôé

(A) 0

(B) 1

(C) 2

(D) 4

2. The unit digit of 152  is —

(A) 2

(B) 14

(C) 8

(D) 1
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2Ð 152 éôé~îû ~„þ„þ ‡öìîûîû xBþ!Ýþ £œ éôôôé

(A) 2

(B) 14

(C) 8

(D) 1

3. The solution of  3 7 mod 4x   is —

(A)  0 mod 4

(B)  1 mod 4

(C)  3 mod 4

(D)  5 mod 4

3Ð  3 7 mod 4x  éôé~îû ¢›y•y˜ £œ éôôôé

(A)  0 mod 4

(B)  1 mod 4

(C)  3 mod 4

(D)  5 mod 4

4. The number of positive divisors of 768 is —

(A) 17

(B) 18

(C) 19

(D) 20

4Ð 768-~îû •˜yd„þ !î¦þy‹öì„þîû ¢‚…Äy £œ éôôôé

(A) 17

(B) 18

(C) 19

(D) 20
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5. The solution to the recurrence relation    1 2T n T n   , where 0n   and  0 5T 

is —

(A) 5n 

(B) 5n 

(C) 2 5n 

(D) 2 5n 

5Ð    1 2T n T n   – 0n   and  0 5T   ~£z recurrence relation-!Ýþîû ¢›y•y˜ £œ éôôôé

(A) 5n 

(B) 5n 

(C) 2 5n 

(D) 2 5n 

6. Binary equivalent of  10
99  is —

(A)  2
1000011

(B)  2
1100011

(C)  2
1110011

(D)  2
1101011

6Ð é  10
99 ôé~îû îy£z̃ y!îû “%þœÄ £œ éôôôé

(A)  2
1000011

(B)  2
1100011

(C)  2
1110011

(D)  2
1101011

7. The section of the CPU that is responsible for performing mathematical operations —

(A) Memory

(B) ALU

(C) Control unit

(D) Register unit
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7Ð †y!’!“þ„þ !e«ëûy„þœyöìþ™îû ‹˜Ä ”yëû# CPU-~îû x‚Ÿ!Ýþ £œ éôôôé

(A) Memory

(B) ALU

(C) Control unit

(D) Register unit

8. The sequence of coded instructions is called —

(A) Algorithm

(B) Flow chart

(C) Utility program

(D) Computer program

8Ð Coded !˜öì”ÅŸyîœ#îû e«›öì„þ îœy £ëû éôôôé

(A) Algorithm

(B) Flow chart

(C) Utility program

(D) Computer program

9. 1 gigabyte is equal to —

(A) 100 megabyte

(B) 1024 megabyte

(C) 10 megabyte

(D) 10000 megabyte

9Ð 1 !††yîy£zÝþ ¢›y˜ éôôôé

(A) 100 ö›†yîy£zÝ

(B) 1024 ö›†yîy£zÝ

(C) 10 ö›†yîy£zÝ

(D) 10000 ö›†yîy£zÝ

10. The equivalent decimal form of the binary number  2
101011  is —

(A) 34

(B) 43

(C) 25

(D) 77
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10Ð  2
101011  ~£z îy£z̃ yîû# ¢‚…Äy!Ýþîû ¢›“%þœÄ ”Ÿ!›„þ ›y˜ £œ éôôôé

(A) 34

(B) 43

(C) 25

(D) 77

11. High level language is —

(A) BASIC

(B) COBOL

(C) PASCAL

(D) All of the above

11Ð High level language £œ éôôôé

(A) BASIC

(B) COBOL

(C) PASCAL

(D) vþzþ™öìîûîû ¢î„þ!Ýþ

12. According to Boolean law :

  ?A A B 

(A) A

(B) AB

(C) 1

(D) 1+AB

12Ð î%œ#ëûy˜ !˜ëû›y %̃ëyëû#   ?A A B 

(A) A

(B) AB

(C) 1

(D) 1+AB
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13. Arithmetic gates are —

(A) NOT & OR

(B) NAND & NOR

(C) X-OR & X-NOR

(D) NOT, AND & OR

13Ð þ™y!Ýþ†y!’!“þ„þ ö†Ýþ=!œ £œ éôôôé

(A) NOT & OR

(B) NAND & NOR

(C) X-OR & X-NOR

(D) NOT, AND & OR

14. Comments in FORTRAN start with —

(A) !

(B) *

(C) //

(D) #

14Ð FORTRAN ~ ›hsþîÄ=!œ  !”öìëû Öîû& „þîûy £ëûÐé

(A) !

(B) *

(C) //

(D) #

15. The multiplicative of 3 modulo 7 is —

(A) 1

(B) 5

(C) 3

(D) 7

15Ð Modulo 7ôé~ 3-~îû multiplicative inverse £œ éôôôé

(A) 1

(B) 5

(C) 3

(D) 7

————————
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Paper Code : III - B

(Marks : 70)

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

Notations and symbols have their usual meanings.

Group - A

(Marks : 35)

Answer question no. 1 and any two from the rest.

1. (a) Define relatively prime integers. 1

(b) Find the GCD of 252 and 595. 2

(c) Find the remainder when 32 456.7 7.9  is divided by 4. 2

2. (a) Prove that the product of any three consecutive integers is divisible by 6. 7

(b) Use the theory of congruences to prove that 
7 3 11

7 3 21

n n n
   is an integer for all

n . 8

3. (a) Find the last two digits in 1007 . 7

(b) If p is a prime and n a positive integer, prove that   1
1n np p

p


 
  

 
. 8

4. (a) Solve the system of linear congruences by Chinese Remainder Theorem :

 2 mod 3x 

 3 mod 5x 

 4 mod 7x  8

(b) Prove that the square of any integer is of the form 3k or 3 1k  , where k is an
integer. 7

5. (a) Find the remainder when 17 ! is divisible by 19. 7

(b) Prove that the number of primes is infinite. 8
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Group - B

(Marks : 35)

Answer question no. 6 and any two from the rest.

6. (a) Write the decimal number 22 in Binary system. 2

(b) Give definition of Binary operation on a set. 1

(c) Write the full form of RAM and ROM. 2

7. (a) In a Boolean algebra B, prove that a x a y    and a x a y     together imply

that x y . 4

(b) Express the following Boolean function in the conjunctive normal form (CNF)

abc a bc ab c    . 6

(c) In a Boolean algebra B, for all , ,x y z B , prove that

    . . . . 0x y x z z x z y        . 5

8. (a) Write a FORTRAN or C program for finding the GCD and LCM of two positive
integers. 6

(b) Write the Boolean function for the circuit given below. Then simplify it. 2+3

b

b

L

a

c

b d

d

B

(c) Write down the block diagram and the truth table for NOT gate. 4

9. (a) Write an algorithm to find the greatest common divisor of two positive integers. 5

(b) Draw a flowchart to compute the sum of n given numbers. 5

(c) What are the main functions of a computer. 5

10. (a) Write a FORTRAN or C program to find n !. 5

(b) In a Boolean algebra B, prove that  a a   for all a B . 5

(c) Simplify the following Boolean expression and then draw a circuit for it.

   . . . . .x y z y z x x y z        5
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îDy˜%îy”

!î¦þy† éôé „þ

S›y˜  35V

1˜‚ ²ÌÙÀ ~î‚ xî!ŸÜTy‚Ÿ öíöì„þ öëöì„þyöì̃ y ”%ó!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

1Ð S„þV þ™îûßþ™îû ö›ï!œ„þ ¢‚…Äyîû ¢‚Kþy ”yçÐ 1

S…V 252 ~î‚ 595 ~îû †!îûÛþ ¢y•yîû’ =’˜#ëû„þ!Ýþ !˜’Åëû „þöìîûyÐ 2

S†V 32 456.7 7.9  ééôé ö„þ 4 !”öìëû ¦þy† „þîûöìœ ¦þy†öìŸ¡ì „þ“þ £öìî Ú 2

2Ð S„þV ²Ì›y’ „þöìîûy öë– þ™îûþ™îû öë ö„þyöì̃ y !“þ˜!Ýþ þ™)’Å¢‚…Äyîû =’šþœ 6 myîûy !î¦þy‹ÄÐ 7

S…V Congruence “þ_´ îÄî£yîû „þöìîû ²Ì›y’ „þöìîûy– ¢„þœ n  ~îû ‹˜Ä 
7 3 11

7 3 21

n n n
   ~„þ!Ýþ

þ™)’Å¢‚…ÄyÐ 8

3Ð S„þV 1007 éôé~îû öŸ¡ì ”%ó!Ýþ xBþ !˜’Åëû „þöìîûyÐ 7

S…V ë!” p ~„þ!Ýþ ö›ï!œ„þ ¢‚…Äy ~î‚ n ~„þ!Ýþ •’yd„þ þ™)’Å¢‚…Äy £ëû– ²Ì›y’ „þöìîûy öë

  1
1n np p

p


 
  

 
. 8

4Ð S„þV Chinese Remainder Theorem îÄî£yîû „þöìîû ~£z ststem of linear congruences!Ýþ ¢›y•y˜
„þöìîûy 

 2 mod 3x 

 3 mod 5x 

 4 mod 7x  8

S…V ²Ì›y’ „þöìîûy– öë ö„þyöì̃ y þ™)’Å¢‚…Äyîû î†Å 3k xíîy 3 1k   ²Ì„þyöìîûîû £öìî– öë…yöì̃  k ~„þ!Ýþ þ™)’Å¢‚…ÄyÐ
7

5Ð S„þV 17 ! ö„þ 19 myîûy ¦þy† „þöìîû ¦þy†öìŸ¡ì!Ýþ !˜’Åëû „þöìîûyÐ 7

S…V ²Ì›y’ „þöìîûy öë– ö›ï!œ„þ ¢‚…Äyîû ¢‚…Äy x¢#›Ð 8

!î¦þy† éôé …

S›y˜  35V

6˜‚ ²ÌÙÀ ~î‚ xî!ŸÜTy‚Ÿ öíöì„þ öëöì„þyöì̃ y ”%ó!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

6Ð S„þV ”Ÿ!›„þ ¢‚…Äy 22ö„þ îy£z̃ yîû# !¢öìÞÝþöì› öœöì…yÐ 2
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S…V ö„þyöì̃ y ~„þ!Ýþ ö¢Ýäþéôé~îû vþzþ™îû îy£z̃ yîû# xþ™yöìîûŸ é̃ôé~îû ¢‚Kþy ”yçÐ 1

S†V RAM ~î‚ ROM ~îû þ™)’Å ˜y› öœöì…yÐ 2

7Ð S„þV ~„þ!Ýþ î%œ#ëû î#‹†!’“þ B-ö“þ ²Ì›y’ „þöìîûy–

a x a y    ~î‚ a x a y   

~„þ¢öìD ²Ì„þyŸ „þöìîû x y  Ð 4

S…V abc a bc ab c     ~£z î%œ#ëû xöìþ™Çþ„þ!Ýþöì„þ conjunctive normal form ö“þ ²Ì„þyŸ „þöìîûyÐ 6

S†V ~„þ!Ýþ î%œ#ëû î#‹†!’“þ B-ö“þ ²Ì›y’ „þöìîûy– ¢„þœ , ,x y z B  ~îû ‹˜Ä

    . . . . 0x y x z z x z y        Ð 5

8Ð S„þV ”%!Ýþ •˜yd„þ þ™)’Å¢‚…Äyîû †.¢y.=. ~î‚ œ.¢y.=. !˜’Åöìëûîû ‹˜Ä ~„þ!Ýþ FORTRAN îy C ö²Ìy@ùÌy› öœöì…yÐ
6

S…V !˜öìÁ¬ ²Ì”_ circuitéôé!Ýþîû ‹˜Ä î%œ#ëû xöìþ™Çþ„þ!Ýþ öœöì…yÐ “þyîûþ™îû £z£yîû ¢îûœ#„þîû’ „þöìîûyÐ 2+3

b

b

L

a

c

b d

d

B

S†V NOT ö†Ýþéôé~îû îÏ„þ vþyëûy@ùÌy› ~î‚ ÝþÆ$í öÝþîœ!Ýþ öœöì…yÐ 4

9Ð S„þV ”%!Ýþ •˜yd„þ þ™)’Å¢‚…Äyîû †!îûÛþ ¢y•yîû’ =’˜#ëû„þ !˜’Åöìëûîû ‹˜Ä ~„þ!Ýþ algorithm öœöì…yÐ 5

S…V ²Ì”_ néôé¢‚…Ä„þ ¢‚…Äyîû ¢›!ÜT !˜’Åöìëûîû ‹˜Ä ~„þ!Ýþ flowchart xBþ˜ „þöìîûyÐ 5

S†V ~„þ!Ýþ „þ!Á™vþzÝþyîûéôé~îû ²Ì•y˜ šþy‚Ÿ˜=!œ „þ# „þ# Ú 5

10Ð S„þV n ! !˜’Åöìëûîû ‹˜Ä ~„þ!Ýþ FORTRAN îy C ö²Ìy@ùÌy› öœöì…yÐ 5

S…V ~„þ!Ýþ î%œ#ëû î#‹†!’“þ B-ö“þ ²Ì›y’ „þöìîûy  a a  , ¢„þœ a B  ~îû ‹˜ÄÐ 5

S†V    . . . . .x y z y z x x y z         ~£z î%œ#ëû îûy!Ÿ!Ýþîû ¢îûœ#„þîû’ „þöìîûy ~î‚ “þyîûþ™îû £z£yîû ‹˜Ä ~„þ!Ýþ

circuit xBþ˜ „þöìîûyÐ 5

____________


