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2023
MATHEMATICS
PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer any five questions. (14+414)x5=140

1. (a) Solve the systemn of linear congruences 14
x = 1{mod 3),
x = 2{mod 5),
x = 3(mod 7).

(b) Using De Moivre's theorem prove that sin*0 cos?8 = 3—12 [cos68 — 2cos46 — cos20 +2]. 14

2. (a) Ifa,p,y arethe roots of x3 4 3x + 2 = 0, then find () o (i) ¥ aB(a + B)3. 7+7

(b) Find the special roots of the equation x’ — 1 = 0 and show that they are roots of the equation
Ll +1=0. 14

3. (a) If H and X be two finite subgroups of a group (G, .), then show that

o (H). o (K)
cHK) = 14

(b) Let R be a commutative ring with unity, then prove that Ra is a principal ideal of R, generated
bya e R. 14
4. {a) Let V be a function of two variables x and y and x = r cos0, y = r sin6, then prove that

Py, v _av 1o tov
ax ' gy*  oar:  rZ 862 ' r ar

14

(b) Evaluate / =H (xdydz+ dzdx+xzza'.xdy), where § is the outer side of the part of the sphere
F)
x2 +y? 4+ 2% = 1 in the first octant. 14

5. (a) Show that the vector V = (4xy — z3)i + 2x2j — 3xz2k is irrotational. Also show that ¥ can

be expressed as the gradient of some scalar function ¢. 14
e A ~ ™ .
(b) Verify Stokes’ theorem for F = (2x — y)i — yz2j — y2zk, where § is the upper half surface
of the sphere x% + y% + zZ = 1 and C'is its boundary. 14
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6. (a) Let X be the set of all continuous real-valued functions defined on [0, 1], and let

d(x,y) = f;lx(t) — y(t)|dt, vx,y € X, show that (X, d) is not a complete metric space. 14

xy2(x +1y)
(b) Let f(z) =4 x%+y* * z#0
0, z=0

show that f(z} is not analytic at the origin though it satisfies Cauchy — Riemann equations. 14

7. (a) Calculate by Simpson’s one-third rule, the value of the integral f01 —f—g—c- correct up to three
significant figures, by taking six intervals. 14

{b) Solve the following system of equations by Gauss-Seidel iteration method (up to 3rd
approximations). 14

20x+2y+z=30
x—40y+3z=-75
2x —y+ 10z =30

Group-B
Answer any five questions. 12x5=60

8. (a) Write the function (xy’ + xz)’ + x' in CNF.

(b) Find the complement of f = (x + y}(x' + ). 6+6
9. x = %——Aﬁc— gives the roots of a quadratic equation ax? + bx + ¢ = 0. Draw a flow chart to
solve for real value of x. 12
10. Determine the optimal basic solution to the following transportation problem: 12
1 2 3 4 g
1 2 3 11 7 6
2110 6 1 1
3 5 8 15 9 10
b 7 5 3 2

11. Consider the problem of assigning four operators to four machines. The assignment costs in mpees
are given here. Operator 1 cannot be assigned to machine III and operator 3 cannot be assigned to

machine I'V. Find the optimal cost of assignment. 12
Machines

I O o Iv

115 5§ — 2
Operat
perators 1o, 5 4

3|19 3 5 —
417 2 6 7
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12. If the probability dénsity function of a random variable is given by )
fx)= ce-(¥?+2343)  _ o0 < x < o, find the value of the constant ¢, the expectation and
variance of the distribution. 4+3+5

13. The pdf of a random variable X is assumed to be of the form f(x} = cx% 0 < x <1 for some
number and constant ¢. If Xj, ..., X, is a random sample of size n, find the maximum likelihood
estimate of ar. 12

14. Obtain the basic feasible solutions of the system of equations 12

x1+4xz'"x3=5
2x; +3x; +x3=8.
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