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Answer the Questions from any one Option.
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Paper : MAT-HG-3016 /MAT-RC-3016
( Differential Equation)
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Paper : MAT-HG-3026
( Linear Programming)
Full Marks : 80
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The figures in the margin indicate
Jull marks for the questions.
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. OPTION-A

Paper : MAT-HG-3016 /MAT-RC-3016

( Differential Equation)

Answer either in English or in Assamese.

Answer the following questions: 1x10=10

wee Ml MRIeT Bes fra ¢

(a) Write the condition of exactness of an

()

()

(d)

ordinary differential equation.
B AR SR TRt Y (QRIT TS fa

Find Wronskian of y, =e?%, y, =e™3t,

| y =e2 OF y, = e-3t § Wronskian ey

911

Find integrating factor :
e o Wi 34 8

Write complementary function :

AR AR TRl Bl 3

(D2 +5)y=é2x
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(e) Write standard equation of first order

(9)

(h)

0)
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linear differential equation.

2 T (IRT S NPT I S forai |
Write particular integral of :
RS e foral ¢
D3y =eX
Obtain differential equation of :

R eI [T 4 ¢
by=cx

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

G5! IF AR T AT I B I

Write solution of following simultaneous
differential equations :

R (A SRS SIPIIRIT Y ol 2

dy/ _n dx/ —o-
Ge=0, 9 =2

Solve :

AT 9 3
d2
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2.

Answer the following questions :

O 2RI Y F1 3

(a) Find particular integrél of :
e Sreaw foal ¢

(D4 +1)y =sinx

(b) Solve :
AL S IS

— T ———

(e} Find orthogonal trajectories

AT ArFolol Shneg ¢

y=cx
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2x5=10

3.

Answer the following : (any four) 5x4=20
weTs WAl eIRINS Tes 341 ¢ (Riesoreat sifEby)
(@) Find the orthogonal trajectory of the

(b)

(@

(e)

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

TIRYI T AR T x-F 89S (e

! G TS airwoiad [ 11
Solve : :
Y 1A 8
d*y . dy
2?&? Sx?d;+8y—2x3
Solve :
AL FHA 8 :
y(1+xy)dx +x(1-xy)dy =0
Solve :
war.w H
gﬂ _1. —ey
dx * x AQ
Solve :
Wﬁl‘iﬁf 8
dx dy dz

mz-ny nx-lz ly-mx

Contd.
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() Solve :. -

T A 8
y=yp? +2Px
Answer any four : 10x4=40
Rtz B1fE6 T o0 ¢
(a) Solve by the method of variation of

(b)

(c)

(@)

parameter :

elf5eT 699 ~iwfers gl =1 ¢

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

T SR AT Mdx + Ndy =03 s
oo I FA .

Solve : |
WﬁTW° .
d3y Y . g, g, _

xsdx:" -4x 2dx2 dx—8y—4logx
Solve :
Y 9 2

-di+y et; x—gy-=t

dt dt
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(9)

()
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Solve by reducing to normal form :
d%y dy 2 .
?d?i~4xdx (4x2 - l)y =-3e*" sin2x
Tl Feitat IS SR I ;A 8
2
%‘%——4x%+ (4x2 —l)y = -3e** sin2x
Solve :
AL A ¢

(D2 +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 ?

B AR SR AP ST AR
BRreal SIEfOD! I Tl | SRS FRIFIIOR
TGS GBI RS SRTawe ArEel F2

Discuss the method of variation of
parameters.

“Variation of parameter” ARSCO! I 51 |
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 OPTION-B
MAT-HG- 3026 {
(Linear Programming)

Paper :

Answer the following questions : (Choose the
correct answer) 1x10=10

(@) A point Xxe X is an extreme point of a
convex set X iff there do not exist points.
X, x2(x1 # X,) in X such that

() x=(1-2%+1ix,, 0<i<l
(ii) ')—c=(1-/1)21+,122, 0<a<1
(i) X=(1-2)% +A%X,, A real
(iv) None of the above

(b) A set of feasible solutions in a linear
programming problem is
(i) non-convex set
(i) convex set
(iij) disconnected set
(iv) concave set

(¢) In a given LPP, we have the objective
function

Jj=1

(i) the above statement is always true
(i) the above statement is always false

|/ S SN

S o

(@)

(e)
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(iii) partially true

(iv) None of the above

What is the primary purpose of the

simplex method ?

(i) To find an initial feasible solution

(ii) To find an optimal feasible solution

(iii) To determine the number of
iterations

(iv) None of the above

Let us consider the system of linear
equations .
2x1 + JC2 - xs =2
3x) +2x5++x3 =3

Then (0, %, —%) is

(i) a feasible solution

(ii) a basic feasible solution
(iii) a basic solution

(iv) not a solution

An LPP is defined as
Minimize Z =15x; +12x,
subject to
X +2x, £3
-4x, <5
X1, X920
The objectlve function of the dual of
this LPP is

(i) Maximize W =y, +Y,
(i) Maximize W =y, +2y,
Contd.




(i)' I A _=[a,~j] is the pay off matrix, then

(i) Maximize W =2y, -4y, | |
saddle point exists when'

(iv) Maximize W =3y, +5y,

(g) What is the primary objective of the | ) A{;n‘ max a; = mlax rrsvc @;j

transportation problem ? | " " )
! (i) Min max a; 2 max mix g;
J i i

(i) Minimize transportation cost i ; Y
i) Maximize profit P ) _ )
@ p ‘ (iii) M}n m?x a; = m;ax n‘flzx a;

(iii) Optimize inventory levels .
(iv) Balance sﬁpply and demand (iv) None of the above

(h) Which method is commonly used to 2. Answer the following: : 2x5=10

|
1
. |
solve assignment problem ? | (a) Show that a hyperplane is a convex

(i) Simplex method | set.
(i) Hungarian method | (b) How do the graphical and simplex
(i) Dual simplex method % methods of solving LPP differ from each
' other ? ‘ :
fiv) Branch and bound method ! :
i (c) Form the dual of the following primal
(i) In two-person zero-sum game ; problem :
() gain by one player is equal to loss 2&2’1:32:02 =20x +40x,
by the other player | ’
T . ! 2x +20x, 240
(i) two players gain | : 20x, +3x, > 20
(iii) gain by one player is more than 4x; +15x, 2 30
the loss by other player x and x, 20
(iv) None of the above
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(d) State the mathematical formulation of
an assignment problem.

(e) Explain the difference between pure
and mixed strategy in the context of
game theory.

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 using graphical
method : :
Maximize Z =6x; +8Xx,
subject to .
5x, + 10x, <60
4x, + 4x, <40
x; and x, 20
(c) ‘Solve the following LPP using BigM
method :
Minimize Z =10x; +15x, +20x;
subject to
2x1 + 4x2 + 6x3 =24
3x; +9x, +6x3 230
Xy, X2, X3 20

(d) What is duality? What is the
significance of dual variables in a linear
programming model ? 2+3=5
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4.
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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

g p WD =

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

B.
I 0 m IV V
rlolsji|slo
A IIl6|5(4|6]|7
m[2[4]3]3]8
wislel2]2[1

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

Answer any four questions : 1024:40

(a) Show that the following system of linear
equations has degenerate solution :
2 + Xy — X3 =2
3x;+2x) + X3 =3
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w (e) Find the initial basic feasible solution
(b) Anita Electric Company 1:1'31'02‘1‘3:: arz, to the following transportation problem
products B and F,. Produc . by
produced and sold on a weekly basis.

ion cannot exceed (i) Northwest corner cell method and
’é‘}slefgegl:éséu%ioc})?c:gd 35 for prOfi}lct (i) Least cost cell method
P, because of limited available facilities. To 1
The company employs total of 60 1 2 3 Supply
workers. Product B requires 2 man — 12 7 4 5
weeks of labour, while P, requircs one ols 3 1 3
man — week of labour. Profit margin on From als 4 7 ,
P is Rs 60 and on B, is Rs 40. i1 e 2 4

Formulate this problem as an LPP and

solve that using graphical method. Demand 2 9 18

State which of the methods is better.

(c) Solve the following LPP using Simplex () Consider the pay-off matrix of player A
method : and solve it optimally using the
Maximize Z =5x; +3xy+7x%3 graphical method :
subject to ox. <20 ; .. Player B
X+ Xy +2X3 < ‘
3x, +2x, + X3 <26 | 1 2 3 4 5
x1+x2+x3 <18 PlayerA 1 3 6 8 4 4
X, X, and x3 20 2|-7 4 2 10 2
lve the following LPP using two-phase | (9) (i) What is the objective of the
@ fr;)eZ]iod?fo owine s P transportation problem ? 2
Minimize Z =12x; +18x; +15x3 (i) Show that a transportation. problem
subject to is a special type of LPP. 4
4x, +8x, +6x3 264 (iii) With reference to a transportation
3x; +6x, +12x3 296 problem define the following
X, x, and x3 20 terms : Basic feasible solution,
b2 Optimal solution. 2+2=4
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(h) (i) 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
times in hours.

Operator
1 2 3 4 5
110 12 15 12 8
2|7 16 14 14 11
Job 2113 14 7 9 o
4|12 10 11 13 10
5|8 13 15 11 15

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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