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OPTION-A
Paper : MAT-HG-3016 /MAT-RC-3016
( Differential Equation)

Answer either in English or in Assamese.

1. Answer the following questions: 1x10=10

wete fral e et fmt ¢

(@) Write the condition of exactness of an
ordinary differential equation.

51 e SRR ATeae T (RN 5% Tl |
(b) Find Wronskian of y; =e?!, y, =e™t,
y, = e 9% y, = e3* ¥ Wronskian el
1 | |
() Find integrating factor :
Segper o el 4 ¢
dy ¥ _1

dx x? x

(d) Write complementary function :

TR AR Twico o7l ¢
(D? +5)y=e2x
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|

(e) Write standard equation of first order
linear differential equation.

2l2fS] P (A1 SIFe AN M SR 7 |
Write particular integral of :
e SR forl 8
Dsy = eX
Obtain differential equation of :

e Teed [T 34 ¢
by = cx

(h) What do you mean by orthogonal
trajectories of a family of curves?

A5l 9T TP NS ATl I [ e e

(i)  Write solution of following simultaneous
differential equations :

O (A SRS FATCICARE A Tl 8

d%t=o, D=2

(j) Solve :
AL P8
d2
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2. Answer the following questions :
T AT AL 8
(a) Find particular integral of :
e s ol ¢
(D* +1)y = sinx

(b) Solve :
BRI LIEIIS S
dx _dy =
%" M =z
(c) Solve :
g 498
d’y  dy
—~4+—=+y=0
ax? dx Y
(d) Solve :
il 98

(x2 +y2)dx+xydy =0

(e) Find orthogonal trajectories :

HifFE ereeloid Bfedt ¢

y=cx
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2x5=10

Answer the following : (any four) S5x%4=20
woTe Al eitaeE Sel 91 ¢ (Ricwizant bifeor)

(@)

Find the orthogonal trajectory of the
family of circles passing through the
origin and centre on x-axis.

TR ST @R ST x - T 89S (Y

ol JETHE FES ArFeAed e w4
(b) Solve :
A 1A 8
2
xQ%—Sx%+8y =0x"
(c) Solve :
S 9 8
y(1+ xy)dx+x(1-xy)dy =0
(d) Solve :
BRI
dy 1 _ev
2l
(e) Solve
RRISIISE
dx dy _ dz
mz-ny nx-lz ly —mx
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(f) Solve :
WQT.W S
y=yp*+2px

4. Answer any four :

Rzt bif<6! T 5t ¢

10x4=40

(a) Solve by the method of variation of

parameter :

21177 O 1 o M L T o o ) 5y s B

(b) Describe the method of solving the
exact equation Mdx+ Ndy =0.

Y e AT Mcdx + Nely = 03 et

oGS I T |

(c) Solve :
AN 418

ds y d y dy [»
X3 —4x 2 —_—— =4 ¥
8‘ 8y log x '

i dx?
(d) Solve :
el <8

d
E+y e'; x——g=t

dt dt
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(e)

(g)

Solve by reducing to normal form :
e 6eteT TS R TG 9 3
Solve :
AL B8
(D?+4D+ 4)y = xsin2x

Discuss the method of finding auxiliary
equation of an ordinary differential
equation. What is the importance of
particular integral in the solution of
differential equation ?

51 e SRS TN SIS FoT [P
Bieredl ~mfecs! I 11 | SR AT
TS ot Wi orerE e el /e

(4x2 - 1)y = -3e*? sin2x

(4x2 - l)y = -3e*’ sin2x

Discuss the method of variation of
parameters.

“Variation of parameter” AGSCH! 0T 1 |
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OPTION-B
Paper : MAT-HG- 3026
(Linear Programming )

1. Answer the followin i
g quest :
correct answer) E i (C?:?gi?’é)e

(@) A point Xe X is an extreme point of a
convex set X iff there do not exist points
X, X, (X # X;) in X such that

() X=(1-A)%+A%, 0<a<l
(i) x=(1-A)x +iX;, 0<isl
(i) ®=(1-A)% +A%,, 4 real
(iv) None of the above
(b) A set of feasible solutions in a linear

programming problem is
(i) non-convex set

(ii) convex set

(iit) disconnected set

(iv) concave set

(c) In a given LPP, we have the objective

function
Z=Y.¢jxj+C, then
j1

(i) the above statement is always true

(i) the above statement is always false

o aappat AT HEC 1/2IRCLG 8

3 (i) a feasible solution e

(iii) partially true
(iv) None of the above
(d) What is the primary purpose of the

simplex method ?
(i) To find an initial feasible solution

(i) To find an optimal feasible solution
(itj) To determine the number of

iterations
(iv) None of the above

(e) Let us consider the system of linear
equations
DX, + Xy — Xz =2
3x; +2xy + X3 =3

; s =

o

) a basic feasibl . Rl e
(i) asible solutlo‘n& Vs :

5 / _‘ (iii) a basic solution C
| | ;“ (iv) not a solution \‘L{ s
. ‘_'5\ ' () An LPP is defined as
e Minimize Z =15x, +12x,
subject to
X +2x,£3
Xy, X5 20
Thp objective function of the dual of
this LPP is

() Maximize W =y, +y,

(i) Maximize W =y, +2y,
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() Maximize W =2y, —4 (j)' If 'A,=[a,-j] is the pay off matrix, then
TN, saddle point exists when

(iv) .Maximi'ze W =3y, + 5y, v < )
- (i) N max a; s max mix a;

(9) What is the primary objective of the R e
transportation problem ? 0 > i
f) Minimize tr ~ O Wi e oy = M G

ansportation cost J ' !

() Maximize profit (i) Min max a; = max mix a;
X1 . . . . J ! ;
(iii) Optimize inventory levels (iv) None of the abox:e
(iv) Balance supply and demand

(h) Which method is commonly used to , 2. Answer the following : 2x5=10
solve assignment problem ? ‘N}Y (a) Show that a hyperplane is a convex
(i) Simplex method : \‘ set.

e (b) How do the graphical and simplex

(). Hungarian method
. methods of solving LPP differ from each
(i) Dual simplex method other ? a
fiv) Branch and bound method : (c) Form the dual of the following primal
i) 1 ) ) problem :
] n two-person zero-sum game . Minimize Z=20x; +40x,
() gain by one player is equal to loss subject to
‘by the other player 2x, +20x, 2 40
(i) two players gain 20x, +3x, > 20
(i) gain by one player is more than | x ¥ ;sz igo
the loss by other player | % 8na X
(iv) None of the above
3 (Sem-3/CBCS) MAT HG 1/2/RC/G 11 Contd.

3 (Sem-3/CBCS) AT HG 1/3/Re/6 10



(d) State the mathematical formulation of
an assignment problem.

(e) Explain the difference between pure

and mixed strategy in th
€ cont
game theory. ext of

3. Answer any four of the following : 5x4=20

(a) Define convex set and show that the

Intersection of any finite number of
convex sets is a convex set.

(b) Solve the following LPP usi i
e e g ing gxfaphlcal

Maximize Z =6x, +8x, d
subject to
5x1 + IOX2 <60
4x; + 4x, <40
| X and x, 20
(c) ‘Solve the following LPP using Bj
method : & BigM
Minimize Z =10x +15x, +20x,
subject to
2x) +4xy +6x5 2 24
3x1 + QXQ + 6X3 230
xl ) x2 ) JC3 2 O

‘s“

(d) What is duality? What ig the
significance of dual variables in

programming mode] ? ? jncar

2+3=5
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(e) Solve the following assignment problem
using Hungarian method (The matrix
entries are processing times in hours) :

Operator
1 2 3 4 5
20 22 35 22 18
4 26 24 24 7
23 14 17 19 19
17 15 16 18 15
16 19 21 19 25

Job

U bHh wWwN -

(7 The pay-off matrix of a two-person zero-
sum game is given below :

B
I o m IV Vv
119/311]18]0

A ID|6|5]|4[6]7
m| 2{4]13] 3] 8
wi{s{é6l2]2]1

Find the best strategy for each player
and the value of the game.

4. Answer any four questions: 10#4:40

(@) Show that the following system of linear
equations has degenerate solution :
le + x2 - X3 =2
X +2%) + X3 =3
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(b)

()

(d)

Anita Electric Company produces two
products B and P,. Products are
produced and sold on a weekly basis.
The weekly production cannot exceed
05 for product B and 35 for product
P, because of limited available facilities.
The company employs total of 60

workers. Product B requires 2 man - .

weeks of labour, while F requires ong

man — week of labour. Profit margin op
p, is Rs 60 and on P, is Rs 40.:
Formulate this problem as an LPP and

solve that using graphical method.

Solve the following LPP using Simplex
method :
Maximize Z =5x; +3Xy+7X3
subject to
Xy + X + 25 <22
3x; +2x + X3 £ 26
X, + Xy + X3 <18
x;, X, and x3 20

Solve the following LPP using two-phase
method :
Minimize Z =12x; +18x; +15x;3
subject to
4x; +8xy +6x3 264
3x; +6xy +12x3 2 96
x;, Xy and x3 20
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(e) Find the initial basic feasible solution

(9)

3 (Sem-3/CBCS) T g 1/2/R¢)

to the following transportation problem
by

(i) Northwest corner cell method and
(ij) Least cost cell method

To
1°fiz2p, 13 Supply
1 e N7 AN S
e o8 . 3,01 8
5. * 7 7
APlarcel. 52 14

Demand 2 9 18
State which of the methods is better.

Consider the pay-off matrix of player A
and solve it optimally using the
graphical method :

. Player B

1 2 3 4 5
3 6 8 4 4
-7 4 2 10 2

(i) What is the objective of the

Player A

transportation problem ? 2
(i) Show that a transportation. problem
is a special type of LPP. 4

(W) With reference to & transportation
problem define the following
terms : Basic feasible solution,

Optimal solution. 2+2=4
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(h) () Consider the following assignment
problem where 5 different jobs are
to be assigned to 5 different
operators such that the total
processing time is minimized . The
matrix entries represent processing

AT R times in hours.

Operator

P N R R P
10 12 15 12 8
7o 16 114 44
ik TS P el -
18 15 11%is g
8 13 15 11 15

a bW N

Develop a zero-one programming
model. S

(i) What is an unbalanced assignment
problem ? Explain the difference
between transportation problem
and assignment problem. 2+3=5
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