P-1I (1+1+1) H/20 (N)
2020
MATHEMATICS (Honours)

Paper Code : IV-A & B
[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

® Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).
Subject Code : |III|A |& |B

Subject Name :

¢ Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT” answer. The candidate has to write
the Correct Alternative [ie. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.

Example — If alternative A of 1 is correct, then write :
1. — A

® There is no negative marking for wrong answer.
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Paper Code : IV- A
Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Answer all the following questions,
each question carries 2 marks.

Notations and symbols have their usual meanings.

1. The set X = {(z1,22) | 21 + 229 =5} is

A. a hyperplane
B. a polyhedron
C. a convex set
D. none of the above.
2. For the system
T1+Xo+23 =
T — T +2x3 =
21’1 + 31‘2 + 4333 — T4 =
the solution (1,0,1,6) is

A. basic and feasible

B. not basic but feasible
C. basic and degenerate
D.

basic and non-degenerate.

3. The value of the game

PLAYER A
6 -4
PLAYER B 1 9

Saw »

glo ozl e
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— — — —
4. If 3, o 7 are three vectors such that o -+ 8+ 7 0 and |a| =3, |8l =5, W| =1,

—
then the angle between o and s

A

O a W
= wly R ol

5. The solution of the PDE a(p + q) = z is

Maximize 2z = Tz + bzo
subject to x; + 225 <6,
4z, + 322 < 12,

Z1,Z2 20
has the solution
A 21 =2,19 = 0; znax = 14
B. 1 =3,25 = 0; zppax = 21
€ o DB
D. 21 =3,25 = 1; 21pax = 26.

7. The value of A for which the vectors Xi — 4}4— 5%, i+ 2}%—@ and 2?—}4—% are coplanar,
is

o aw»
%2
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8. The work done by the force %+ 43—@ when it produces a displacement from the point
t+j+2kto3i—j—kis

9. An integrating factor of the differential equation (z? + y? + z)dz + zydy = 0 is

8 8~

o awe>
&1\3

8

10. The initial solution of the following transportation problem using matrix minima
method will be

Destination
D1 D2 D3 D4 Supply
O 1 2 1 4 30
Source Os 3 3 2 1 50
Os 4 2 5 9 20
Demand 20 40 30 10

x11 = 20,219 = 10, 2990 = 30, x93 = 20, x33 = 10, x34 = 10; total cost = 310
211 = 20,213 = 10, 190 = 20, x93 = 20, 294 = 10, x30 = 20; total cost = 180
211 = 20,219 = 10, 290 = 30, x93 = 20, 230 = 10, x34 = 10; total cost = 310
211 = 20,219 = 10, 297 = 30, 294 = 20, 233 = 10, x34 = 10; total cost = 180.

©cawe»
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P-1I (1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)
Paper Code : IV -B
[New Syllabus]

Full Marks : 80 Time : Three Hours Thirty Minutes
The figures in the margin indicate full marks.

Notations and symbols have their usual meanings.

Group-A

(20 Marks)

Answer any four questions
5x4=20
1. Prove by vector method, that sin(A — B) = sin A cos B — cos Asin B.

— — — 2

2. Show that [6 X 7,7 X 3,3 X 5} = [357] :

*)
3. If 8, b and ¢ are any three non-coplanar vectors, then show that for any vector ?,

- e -~
[rbc} [arc}_, [abr}
T = a+ b+ ¢
— — — .
[Zb?} [Zb?} [a’b?}
. ~ . . L2
4. 1f 7 = acost i +asint j + bt k, then show that 4 x ‘ilzt;" = a*(a® + b*) and

dr (& &7 K
— | =5 x == | = a’.
dt dtz — dt3
5. If f(r) is differentiable, then prove that the vector f(r)7 is irrotational.

6. If the volume of a tetrahedron is 2 cubic unit and three of its vertices are (1,0, 1),
(1,1,0), (2,—1,1), find the locus of its fourth vertex.
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10.

1l
12.
13.
14.

15.

16.

17.

Group-B
(30 Marks)

Answer any six questions

5x6=30

Reduce the equation

zyp® — (@ +y* = Dp+ay =0

to Clairaut’s form by the substitution 2> = u and y?> = v. Hence show that the
equation represents a family of conics touching the four sides of a square.

Find the orthogonal trajectories of the family of co-axial circles z? + y? + 2gz + ¢ = 0,
where g is the parameter.

. Using Lagrange’s method, solve the PDE: z(z + y)p + 2(z — y)q = 2* + 3.

Solve:

dx d
P osrry=e, Y gy =et

dt dt

If y = x is a solution of x%y” + xy' — y = 0, then find the solution.

Using the method of variation of parameters, solve the equation ng — 6% + 9y = i—;
Find a complete integral of p? — y%q = y* — 2? by Charpit’s method.
Solve: zy” — 2z — 1)y’ + (x — 1)y = 0.

d2y

Find the eigenvalues A, and eigenfunctions y,(z) for the differential equation =>4 +
:cfil—z + Ay = 0, (A > 0) satisfying the boundary conditions ¢/(1) = 0 = /(e™/?).

Group-C
(30 Marks)
Answer any six questions

5 x 6 =30

If 2° is any feasible solution to the primal problem and " is any feasible solution to
the dual problem, show that ca® < 6710,

Use two-phase method to solve the LPP:

Minimize 2z = x1 4+ 22+ 23
subject to z; — 3z5 + 4z3 = 5,
T — 229 < 3,
2z + z3 > 4,
r1, T, 23 > 0.
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18.

19.

20.

21.

L%

Solve the following LPP by simplex method:

Minimize 2z = x; — 3z9 + 223
subject to  3xy — w9 + 223 < 7,
— 221 + dxy < 12,
—4xy + 325 + 8x3 < 10,
1,22, 23 > 0.

A company has four machines on which to do three jobs. Each job can be assigned
to one and only one machine. The cost of each job on each machine is given in the
adjacent tableau. What are the job assignment which will minimize the cost?

MACHINE
W X Y Z
A|18 |24 28] 32
JOB B| 8 |13 |17]19
Cl10 (15|19 22

Solve the following transportation problem:

Dl DQ D3 D4 Supply
S1 19 30 50 10 7
S5 70 30 40 60 9
S3 40 8 70 20 18
Demand 5 8 7 14 34

Solve the following game by linear programming technique:

PLAYER B

1 -1 3
PLAYERA |3 5 -3

6 2 -2

Use dual simplex method to solve

Minimize 2z = x1 4+ 229 + 323
subject to 2x; — 19 + 23 > 4,
r1+ x9 + 223 < 8,
To — X3 2 2,
1, 29,23 > 0.
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23. If for any basic feasible solution zp of an LPP, at any iteration of simplex algorithm,
z; — ¢;j > 0 for all non-basic vectors, then show that zp is an optimal solution.

24. Use graphical method in solving the following game:

PLAYER B
2 4
2 3
PLAYER A 3 9
-2 6
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