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MATHEMATICS — GENERAL
Paper : GE/CC-2
Full Marks : 65

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

[Throughout the question paper, notations/symbols carry their usual meanings]
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d = gcd(a, b) ax + by = c Diaphantine

a, d  b, d  
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(Differential Calculus II)
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3( ) 4 (6 )f x x    [5, 7] Lagrange’s Mean Value theorem

 2( ) log 1 ,f x x x x   

Lagrange u = x2 + y2 + z2

30 45 75, ,
19 19 19

x y z   , 2x + 3y + 5z = 30

(Differential Equation II)
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Lagrange’s Partial Differential Equation
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(Vector Algebra)
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15 2 2 ˆˆ ˆi j k  Direction (2, – 2, 2) (1, 1, 1)
[moment about the point (1, 1, 1)]

(Discrete Mathematics)

Mathematical Induction
2

3 3 3 3 ( 1)1 2 3 .....
2

n nn n        
.

5x + 7y = 100 Positive integral solutions

Least positive integer 3, 5 11 2,
3 4

gcd( , ) 1a b   2 2gcd , 1a b 

Wilson 7100

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

ISBN 81-213-0871-9

(5n) = 5(n) n, 5
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( ) ( )f x y y z x y       x, y, z DNF

Switching Circuit Circuit-

( , , )
1 1 1 1
1 1 0 0
1 0 1 1
1 0 0 0
0 1 1 0
0 1 0 0
0 0 1 1
0 0 0 0

x y z f x y z

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

Group - A
(Marks : 10)

1. Choose the correct alternatives : 1×10

(a) The sequence  ( 1) { 1, 2, 3, 4, ...}n n      is,

(i) bounded below (ii) bounded above

(iii) oscillatory (iv) None of these.

(b) If a function f be defined by 3( ) ( 1) , ,f x x x R   then

(i) f has maximum at x = 1

(ii) f has minimum at x = 1

(iii) f has neither maximum nor  minimum at x = 1

(iv) None of these.

(c) The series 
1

( 1)
( 2)( 3)

n

n n
n n






   is

(i) convergent (ii) divergent

(ii) oscillatory (iv) None of these.
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(d) The particular integral of 
2

2 2 xd y dy y e
dxdx
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(i) 21
2

xx e (ii) x2ex

(iii) xex (iv) None of these.

(e) The value of 
30
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  is

(i) 1 (ii) 1
2

(iii) 1
3

(iv) 1 .
6

(f) If 10 and 1 and 8,p q p q   
     then the value of p q   is

(i) 4 (ii) 8

(iii) 6 (iv) None of these.

(g) The angle between the vectors 2 2 and 3 4ˆ ˆˆ ˆ ˆi j k i k      
 is

(i) 1 2cos
15

  
 
 

(ii) 1 1cos
15

  
 
 

(iii) 1 1cos
5

  
 
 

(iv) 1 4cos
15

  
 
 

.

(h) In Boolean Algebra  xy x y   is equal to

(i) 1 (ii) x2

(iii) y2 (iv) 0.

(i) The partial differential equation obtained by eliminating the arbitrary constant a ( 0) and b( 0)
from the function az + b = a2x + y is

(i) 0z z
x y
 

 
 

(ii) 1z z
x y
 

 
 

(iii) 0z z
x y
 

 
 

(iv) 1z z
x y
 

 
 

.

(j) Let d = gcd(a, b). Then the Diophantine equation ax + by = c has a solution iff

(i) d divides a (ii) d divides b

(iii) d divides c (iv) None of these.
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Group - B
(Differential Calculus II)

(Unit - 1)
(Marks : 15)

Answer any three questions.

2. Show that the sequence  nu  is monotonic increasing and bounded above when 3 ,
1n

nu n
n

 


 . Find

its limit. 2+2+1

3. (a) Define an oscillatory infinite series with an example.

(b) Examine the convergence of the series :
3 5 71 1 3 1 3 5 ........

2 3 2 4 5 2 4 6 7
x x xx   

   
  

2+3

4. (a) Evaluate 
2

lim (1 sin ) tan
x

x x


 .

(b) Examine whether Lagrange’s Mean Value theorem can be applied to the function
2

3( ) 4 (6 )f x x    in the interval [5, 7]. 2+3

5. Find the maxima and minima (if exists) of  2( ) log 1 ,f x x x x   . 5

6. Using the Lagrange’s method of undetermined multiplier, show that an extreme value of u = x2 + y2 + z2,

subject to the condition 2x + 3y + 5z = 30 is attained at 30 45 75, ,
19 19 19

x y z   . 5

Group - C
(Differential Equation II)

(Unit - 2)
(Marks : 5)

Answer any one question. 5×1

7. Solve : 
2

2
2 3 2 cos(log )d y dyx x y x

dxdx
   .
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8. Solve the following linear partial differential equation by Lagrange’s method : tan tan tanz zx y z
x y
 

 
 

.

Group - D
(Vector Algebra)

(Unit - 3)
(Marks : 5)

Answer any one question. 5×1

9. If      1 1 12 3 6 , 3 6 2 and 6 2 3
7 7 7

ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆi j k i j k i j k           
  . Find , ,  

 
 and show that

, ,  
 

 are mutually perpendicular and   
  .

10. A force of 15 units acts in the direction of the vector 2 2 ˆˆ ˆi j k   and passes through a point (2, – 2, 2).
Find the moment of the force about the point (1, 1, 1).

Group - E
(Discrete Mathematics)

(Unit - 4)
(Marks : 30)

Answer any three questions.

11. (a) Prove by mathematical Induction 
2

3 3 3 3 ( 1)1 2 3 .....
2

n nn n        
.

(b) Find all positive integral solutions of 5x + 7y = 100. 5+5

12. (a) Find the least positive integer which yields remainders 2, 3 and 4 when divided by 3, 5 and 11
respectively.

(b) Prove that  2 2gcd , 1 if gcd( , ) 1a b a b  . 5+5

13. (a) State Wilson’s theorem. Find the digit of the unit place of 7100.

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

14. (a) Determine whether the following ISBN is valid— 81-213-0871-9.

(b) Prove that (5n) = 5(n) iff 5 divides n. 5+5
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15. (a) Express the Boolean function ( ) ( )f x y y z x y       in DNF in the variables x, y, z.

(b) Find a switching circuit which realizes the switching function f (x, y, z) given by the following truth
table. Simplify the circuit.

( , , )
1 1 1 1
1 1 0 0
1 0 1 1
1 0 0 0
0 1 1 0
0 1 0 0
0 0 1 1
0 0 0 0

x y z f x y z

5+5


