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

1. Choose the correct option : 1x10

a
(a) The value of definite integral I]xld\c is equal to

(i) a (i) 2a
(iii) a? (iv) 0.
s
(b) The value of J-sin7x dx is
-n
(i) n (i) 2n
(i) T (iv) 0.

|
(c) The integral Ix”"l (1-x)"" dx exists
0
(i) whenm>1,n>1 (i) when m > —1, n > -1

(i) whenm >0, n>0 (iv) whenm >0, n> 0.
(d) Round-off of the number 5.45852 up to four significant figures is

(i) 5.457 (i) 5.459
(i) 5.458 (iv) None of these.

(e) Let f(0) = 4.76, f(1) = 5.24 and then the Trapezoidal rule gives approximate value of

1
J“/‘(x)a'x is
0
(i 6 (i) 5
(i) 3.12 (iv) 3.98.
(f) One of the roots of 3 — 5x - x2 = 0 lies in between
(i) 2and 3 (i) 1and4
(i) 1 and 2 (iv) 5 and 6.
(2) Which one of the following is not a convex set?
| (i) X={x:|x| <4} () X={(xy):x+)"<9]
| (i) X = {(x. ») 2+ 37 >09) (iv) X=I(x, »): 32+ 42 < 16].
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(h) The number of basic solutions of the system

v - - - s - -~
3x, < 4y, - 3xy ¢ A . :\- R SR ov, I N

{1 10 m 12
(m) 11 () 9.
(i) The extreme points of the set S = {(X. v) = <+ = < 23] are the points

(1) inside the circle (i) on the circle

(1) outside the circle (iv) on the diameter.

(i) In a balanced T.P. having *m’ origins and “»’ destinations (m. » = 2) the exact number of basic

variables is
(i) m=n (i m-n=+1
() m+n-1 (iv) m — n.
Unit - 1
(Integral Calculus)

2. Answer any three questions :

m m m
(a) Prove that lim I"+2 +..+m = [m>—l]. 3
n—w nm +1 m+1
0 2
(b) Show that Ie‘4’x3 dr=—n. 5
0 128
iy

5 2
(c) Using the definition of Beta function, prove that I “cos™ xdv = -;—: 5
0

b

n )
d If 7, = '[Atan"xdx, show that 1, —1,_| = 1 Use this relation to evaluate I *fan® v
0 n 0

3+2
2 2 2

(¢) Find the total length of the astroid : x5 + y§ = ad. 5

Unit - 2

(Numerical Methods)
1 3. Answer any four questions :

: @ @) Ify=x3-32+x—1,h=1, find ay.

3+2

— . o 7
(i) Find the percentage error in approximation of 3 by 1.16.
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(b) From the following table, find /(0.16) using Newton Forward Interpolation formula : 5
Y 100020304
S(x) | 1.005 | 1.020 | 1.045 | 1.081

(©) fS‘olve the equation x3 + x2 — 3 = by Newton-Raphson method correct to three significant
1gures. 5

1
(d) Evaluate I0(4x - 3x2) dx taking 5 sub-intervals by Trapezoidal Rule. Compute the exact value

and find the relative error. 3
(e) Solve x> —x—1=0to find the smallest positive root correct to three significant figures using the
method of Bisection. >
() Using appropriate interpolation formula, find the value of £(0.5) from the following data : 5

x [0]1]2]3] 4
f(x)|0]7]26]63]|124

2
(g) Taking h = 1, evaluate [%]f. 5

Unit - 3
(Linear Programming)
4. Answer any four questions :
(a) Show that the Set S = {(x}, x,) : 3x; + x, < 10, x; — 2x, < 1, x|, x, > 0} is a convex set. 5

(b) A furniture manufacturer plans to make only two products— chairs and tables from his available
resources. He has 4000 board ft. of wood and 450 man-hour. A chair requires 5 board ft. of wood
and 10 man-hour and yields a profit of ¥ 40.00, while one table requires 20 board ft. of wood and
15 man-hour and yields a profit of ¥ 60. Pose an L.P.P. so that he can maximize his profit. 3

(c) Find a basic feasible solution of the following system : 5
Xt 4x) —x3 =3,
5x) + 2xy + 3x3 = 4.

(d) Solve graphically the following LPP : 5
Maximize Z = 3x| + 2x,
subject to,
-2x tx <1
X <2
x; +x, < 3,
x;, X5 > 0.
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(¢) Find the optimal assignment and the corresponding optimal profit from the following Profy
i Maty;
X:

A B C D
1 |7 8 5 6
mls 2 3 4
mi|4 6 2 1
vV |3 4 1 8

() Solve by Big M method the following LPP :

Maximize Z = 2x; + 3x,
subject to,
X +tx,<8
2 +x, <8
X t2 =35

X, Xy > 0.

(8) Solve the following Transportation Problem by VAM method :

D, D, D; D,

O |23 |11]7

0, | 1|0 |61

O3 |5 |8 1509

7 5 3 2

10

5
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