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2021

MATHEMATICS — GENERAL
Paper : GE/CC-3
Full Marks : 65

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

Symbols and notations have their usual meanings.
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1. Answer all questions :

II
III
v

(5)

D, D, D; D,
6 4 12 |7
5 2 | 4] 6
6 51215
4 312 1
7 13 12 10

M
A B c D
10 | 25 |15 |20
15 30 |5 |16

35 120 | 12 | 24
17 | 25 | 24 | 20

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

(d)

(e)

()

(2

(h)

)

a
Value of I wa? —x%dx is
—a

®» 0 (i) a
i) 5 i) 1.
If P(x) is a polynomial of degree » and 12th forward difference of P(x) is zero then
i) r<12 () r=12
(i) »>12 (iv) r<I12.

b
Trapezoidal rule in finding I f(x)dx gives exact value if f(x) is a polynomial of degree

a

@ 2 (i) 4

(i) 6 (iv) None of these.

The degree of precision of Simpson’s one-third rule is
@ 1 @) 2

(i) 3 (iv) 4.

One of the roots of 3 —5x —x2 =0 lies in between
(1) 2 and 3 (i) 1 and 4

(i) 1 and 2 (iv) 0 and 1.

The number of extreme points of the set S= {(xy, x,) | 3x; +2x, =5} is
@@ o0 @) 1

(i) 2 (iv) infinite.

If the vectors (4, 3, 2), (2, 1, 4) and (2, 3, k) are linearly dependent, then the value of £ is
1 0 @) 1

(i) -8 (iv) -2.

To solve by simplex method of the LPP having one of the constraints 3x; +x, + x3>7, we have
to introduce in it a

(1) slack variable (ii) surplus variable

(iii) basic variable (iv) None of these.
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Unit -1
(Integral Calculus)

2. Answer any three questions :

3.

(a)

(b)

(c)

(d)

(e)

If 1, =|cos" xdx and J, = |sin” xdx

o'—.[\)‘;‘
=R LU

Show that (1) [, =J,
.. n—1
() 1, =—1,,

n

T
2

Also find the value of J' sin? x dbx -
0

1
Show that I
0

log(1+ x)

T
3 dx:§10g2.

1+x

Find the value of lim 1+L+ ! +...-|—i .
nooln n+l n+2 3n

T

2
Express ISin4 0cos®0 as a Beta function and hence evaluate it.
0
Show that T[ < .0 2. 3]=2 74,
9 9 9) 16

Unit -2
(Numerical Methods)

Answer any four questions :

(a)

Given the following table,

x | 0|5 10] 20
S(xX)[1.0]26(3.8|154

Construct the difference table.

1+2+2

1+4
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4.

(b)

(c)

(d)
(e)

()

(@

Taking 4 =1, find the value of (A + V)2 f(x), where f(x)=x2+x. 5
1

Evaluate J.(4x +3x7 )dx , taking 10 sub-intervals by Trapezoidal Rule. Compare the exact value and
0

find the relative error. 3+1+1

x|-1]0[1] 2
Find the polynomial of degree 3 from the given table : 5
Y101]05[1]-3
Find a positive real root of x3 + 3x — 5 = 0 by Newton-Raphson method correct to four significant
figures. 5

1

Find the values of the integral I\x |dx by Trapezoidal and Simpson’s one-third Rule taking two
-1

sub-intervals. Which one of these involves less error? 4+1

Use the method of Bisection to find a root of the equation x* + 2x2 + x — 2 = 0 lying in the interval
(0, 1) correct upto 2-decimal places. 5

Unit-3

(Linear Programming)

Answer any four questions :

(a)
(b)

(c)

Prove that in E2 the set X= {(x,y)|x+ 2y <5} is a convex set. 5
Given x| =2, x, =4, x3 = 5 is a feasible solution to the following system of equations 5
2xy —xy +2x3=10
Xy +4x, =18
Xq, X5, X320
Reduce the feasible solution to a basic feasible solution.
Solve graphically the following LPP : 5
Maximize Z = 2x| + x,
Subject to x; +x,25
2xy +3x,220
4x; +3x, <25

xl, x220
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(d) Write down the Dual of the following primal problem : 5
Minimize Z=x;+ 3x,

Subject to  x; +x,<3

2x) —xy2 -1
x| +2x,=5
and x, 20, x, is unrestricted in sign.
(e) Solve the following LPP by simplex method : 5

Maximize Z = x| +x, + 3x3
Subject to  3x; +2x, +2x3<3

2x; +xy +2x3<2

and x|, Xp, X320.
() Solve the following transportation problem 5
D, D, Dy D, a
O, |6 4 2 7 8
O, | 5 2 | 4 6 14
O; | 6 5 2 5 9
O, | 4 3 2 1 11
bj 7 13 12 10
(g) Solve the assignment problem with following profit matrix. 5
Man

A B C D

I |10 [ 25 | 15 | 20
I |15 | 30| 5 |16
I {35 | 20 | 12 | 24
IV |17 | 25 | 24 | 20

Job




