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2020
MATHEMATICS — GENERAL

Paper : GE/CC-3

Full Marks : 65
Candidates are required to give their answers in their own words

as far as practicable.
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f (x) = 0 Newton–Raphson

f '(x) = –2 f '(x) = 0 f ''(x) = 0 f ''(x) = 1

LPP

Constraints

2x1 – 5x2 + x3 + 2x4 = 4, 3x1 – 10x2 + 2x3 + 4x4 = 14

1 2 3 4

 2 2 2 2( , ) | 1 2X x y x y x y    

 2 2( , ) | 4 9 36X x y x y  

 2( , ) | 4X x y y x 

 ( , ) | 2, 3, , 0X x y x y x y   

 2 2( , ) | 25S x y x y  
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1 10, ,
6 2 y = sinx

f (–2) = 7, f (0) = 1, f (3) = 7 f (10)

Simpson
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y x = 7

6 82 4
5 17 39 58

x
y

Newton–Raphson x0 = 2 x3 – 2x – 5 = 0

Bisection ex = 4sinx
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intersection result

Z = x1 + 0.5x2

3x1 + 2x2  12
5x1      = 10
 x1 + x2    8
–x1 + x2    4
x1, x2  0

(2, 1, 3) 

1 2 3

1 2 3

4 2 3 1,
6 4 5 1

x x x
x x x
  

  

Penalty

Z = 3x1 – x2

2x1 + x2  2
x1 + 3x2  3
      x2  4 x1, x2  0
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optimal assignment

5 3 81
7 9 62
6 5 74
5 7 7 6

IVI II III
A
B
C
D

[English Version]

The figures in the margin indicate full marks.

1. Answer all the questions : 1×10

(a) Value of 
2

0

sin
sin cos

x dx
x x



  is

(i) 1 (ii)
1
4 (iii)  (iv) 4


.

(b) Value of 1
1x

   
 taking h = 1 is

(i)
1
x (ii)

1
1x  (iii)

1 1
1x x




(iv)
1 1

1x x



.

(c) The value of 7sin x dx



 is

(i)  (ii) 2 (iii) 2


(iv) 0.

(d) The value of xe dx







2

 is

(i)  (ii) –  (iii) 2


(iv) 0.

(e) If 0.87652 is subtracted from 0.87654, then the loss of significant figure is

(i) 5 (ii) 1 (iii) 4 (iv) 0.
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(f) Newton–Raphson method fails for solving f (x) = 0 when

(i) f '(x) = –2 (ii) f '(x) = 0 (iii) f ''(x) = 0 (iv) f ''(x) = 1.

(g) In an LPP, we have to optimize the

(i) constraints (ii) objective function

(iii) variables (iv) none of these.

(h) Number of basic variables of the system of equations
2x1 – 5x2 + x3 + 2x4 = 4, 3x1 – 10x2 + 2x3 + 4x4 = 14 is

(i) 1 (ii) 2 (iii) 3 (iv) 4.
(i) Examine which is not convex :

(i)  2 2 2 2( , ) | 1 and 2X x y x y x y    

(ii)  2 2( , ) | 4 9 36X x y x y  

(iii)  2( , ) | 4X x y y x 

(iv)  ( , ) | 2, 3, , 0X x y x y x y    .

(j) The extreme points of the set  2 2( , ) | 25S x y x y   are the points :

(i) inside the circle (ii) on the circle
(iii) outside the circle (iv) on the diameter.

Unit - 1

(Integral Calculus)

2. Answer any three questions :

(a) Show that 
2

0

1logsin log
2 2

x dx



    
  . 5

(b) If  
4

0

tann
nI x dx



  , show that 1 1
1

n nI I
n   .

Using this relation find the value of 
4

8

0

tan x dx



 3+2
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(c) Find the value : 

1
2 2 2
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n
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5

(d) Using the definition of Beta function, prove that 
2

4

0

3cos
16

x dx




 . 5

(e) Find the value : 
 

1
6

1

6
0 1

dx

x
 5

Unit - 2

(Numerical Methods)

3. Answer any four questions : 5×4

(a) Show that 
2

3 6x x
E

 
  

 
, taking h = 1.

(b) Find the interpolation polynomial for the function y = sinx, by choosing the points 1 10, ,
6 2

.

(c) If f (–2) = 7, f (0) = 1, f (3) = 7, find f (10).

(d) Use Simpson’s one-third rule to evaluate 
 

1

2
0

1

dx

x  taking six subintervals, correct up to 3 decimal

places.

(e) Use Newton’s Backward interpolation formula to find the value of y when x = 7 from the following
table :

6 82 4
5 17 39 58

x
y

(f) Using Newton–Raphson method find a positive root of the equation x3 – 2x – 5 = 0, correct up to
three significant figures by choosing the initial approximation x0 = 2.

(g) Find the smallest positive root of the equation ex = 4sinx, correct to four decimal places by Bisection
method.
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Unit - 3

(Linear Programming))
4. Answer any four questions :

(a) Prove that intersection of two convex sets is also a convex set. Is the result true for union of two
convex set? Justify. 3+2

(b) Solve graphically : Max. Z = x1 + 0.5x2 5
subject to 3x1 + 2x2  12

5x1 = 10
x1 + x2  8

–x1 + x2  4
x1, x2  0

(c) Prove that the objective function of an LPP assumes its optimal value at an extreme point of the
convex set of feasible solutions. 5

(d) (2, 1, 3) is a feasible solution of the set of equations :

1 2 3

1 2 3

4 2 3 1,
6 4 5 1
x x x
x x x
  

  

Reduce it to a basic feasible solution of the set. 5
(e) Solve the LPP by the method of Penalty :

Maximize Z = 3x1 – x2
subject to 2x1 + x2  2

x1 + 3x2  3
x2  4 and x1, x2  0. 5

(f) Find the optimal solution and the corresponding cost of the transportation problem given by : 4+1

31 2
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(g) Find the optimal assignments to find the minimum cost for the assignment problem with the cost matrix :

5 3 81
7 9 62
6 5 74
5 7 7 6

IVI II III
A
B
C
D

Also find the minimum cost. 4+1


