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MATHEMATICS
(Honours Generic/Regular)

Answer the Questions from any one Option.

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

Paper : MAT-HG-3026
(Linear Programming )
Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questions.
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OPTION-A |
P ; (e) Write standard equation of first order
aper : MAT-HG-3016 /MAT-RC-3016 linear differential equation.

( Differential Equation ) ot G AR ST FMRRe e i o

() Write particular integral of :
S oreem fordl ¢
1x10=10 DSy:ex

Answer either in English or in Assamese

1. Answer the following questions :

TS Al ePaRe e ¢
LaE (g) Obtain differential equation of :

(a) Wri.te the cfondition of exactness of an NGRS % e = &
ordinary differential equation.

by = cx
1 ARl SR TPl F (R 5 v | ’

(b) - . (h) What do you mean by orthogonal
: ind Wronskian of y=e?, y, =e3t, trajectories of a family of curves?

51 7% TR FNfe ArFeAsi et & 32

(i)  Write solution of following simultaneous
differential equations :

oo (A SR AR ST &l g

Dl .
Y =e* WIS y, = e-3! § Wronskian
4| |

(¢) Find integrating factor :
| e @O e et s

dy/ _ dx/ =
Tyl o Va?
x N ‘
; | x N ) Solve
)  Write complementary function - R T 8
TR A7 00! e o 2
d y -0
(D2+5)y=egx e
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3. Answer the following: (any four) 5x4=20
2. Answer the following questions: 2x5=10

Oo1q 2T ML Y ¢ e [l ST Tes 1 ¢ (e B1faon)

(@) Find the orthogonal trajectory of the

(@) Find particular integral of - family of circles passing through the

N SFer et ¢ origin and centre on x-axis.
(D* +1)y = sin x TRV TSR @R GF x -] 80 (FH
2! Jog FfEe ArFetele el
(b) Solve :
T 9 ¢ (b) Solve :
il Rl 8
dx _dy dz a2y dy
T u = — 0453
nokal Coos
(c) Solve : ' P i N (c) Solve :
F4 S Y \ ," \
T F9r g fi54 ) %\ BRICIISE
d% dy B y(1+xy)dx +x(1-xy)dy =0
¥ (d) Solve
. - ¢ Nad
(d) Solve : 4 Y B4l 8
BRI g _CEJ_ l _ey
dx ’ x Ag
(x2 +y2)dx+ Ty =4 (e) Solve :
(e) Find orthogonal trajectories - daiaall;
. dx dy dz
= eTFaisie Sredt ¢ - =

y=cx
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4. Answer any four :

Solve :
A F4 8
Y=yp*+2px

10x4=40

Rizeat sifSbr st <5<t 2

(@) Solve by the method of variation of

(b)

(c)

(d)

parameter ;

elivst Rosel stwfecs syt < 2
d%y =
2 ty=tanx
Describe the method of solving the
€xact equation Mdx + Ndy =0

FA et ATt Ml +
F@o I | y=r=

Solve : . (‘2{
MY P s - ‘.‘\E,‘;\
LY _ 2__22 dy
dx® ik 2 +8x—= -8y =4logx

Solve
Ba L) 5] W

g )

—+y=et; x-Z_
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955

/.!“l ?,,G‘ l‘_ﬂ_"_,..-.-“

(e)

(9)
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Solve by reducing to normal form :
2
4y, 4x—d—y— + (4x2 - l)y — _3e** sin2x
dx? dx
s Foltat TATe FE TG B 8
dy

32
. ﬂ-— 4x———+(4x2 —1)y = —3e** sin2x
dx

Al
Solve :
MG 9 8
(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 A SR T SR AT
Shredl SEo0s 3 T | T FAAPLCIDE
sargiTe @51 TS S e el 52

Discuss the method of variation of
parameters.

«Variation of parameter” 2Ol 3ol 34 |
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' OPTION-B
JPaper : MAT-HG- 3026

(Linear Programming )

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

(@) A point X e X is an extreme point of a
convex set X iff there do not exist points

21, 22 (J_Cl * )_Cz) in X Sl.lCh that

() x=(1-2)%+1%,, O0<A<l
(ii) J_c=(1—/1)3_cl+/1)?2, 0<a<1
i) = (1 - /’{) X, +AX,, 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

(i) disconnected set
(iv) concave set

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

Z=j2_;cjxj+c, then

()  the above statement is always trué
(@)  the above statement is always fals®

d(Sem-3/CBCS) MAT HG 12/Re) 8

(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
(ii) To find an optimal feasible solution
(iti) To determine the number of

iterations

(iv) None of the above

equations

okan'x 2x; + Xy — Xz = 2
N\/“fa“ 8x) +2xy + X3 =3

e Tré\?n ( 0, %’ L % ) te |

: /{J / a feasible solution

(e) Let us consider the system of linear
9
Q.

Plit) a basic feasible solution
27(ii) a basic solution
(iv) not a solution

() An LPP is defined as
Minimize Z =15x; +12x;

subject to
X +2x £3

2x; —4xy £5
X1, Xg 2 0
The objective function of the dual of
this LPP is
(i) Maximize W =y, +Ys
(i) Maximize W =y +2y;
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G) IfA =[aij] is the pay off matrix, then
il e saddle point exists when

i 1

(g9 What is the primary objective of the J g .
transportation problem ? (ii) I\/.Sg'n m«t_cvc a; 2 m;ax m}x aj
(i) Minimize transportation cost .
(i) Maximize profit (i) Min max dy = max W &
(i) Optimize inventory levels (iv) None of the above

(iv) Balance supply and demand

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

solve assignment problem ?
(i) Simplex method

(i) Hungarian method

Show that a hyperplane is a convex
set.

i d simplex
How do the graphlcal‘an
m?athods of solving LPP differ from each

other ?
Form the dual of the following primal

(i) Dual simplex method
(iv) Branch and bound method

problem : i U
() In two-person zero-sum game . M1E.1mizi Z=20x 2
. " subject to
(i) gain by one player is equal to loss

2x, +20x, 2 40
by the other player 20x;, +3x; 2 20
4x1 + 15x2 2 30
(ii}) gain by one player is more than % and %20
the loss by other player

(iv) None of the above

(i) two players gain

Contd.
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(d) State t_he mathematical formulation of
an assignment problem.

(e) Explain the difference between pure

and mixed strategy in the
con
game theory. texc 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 1s a convex set

(b) Solve the followi .
method : owing LPP using graphical
Maximize Z =6x
subject to 1+8x,

Sx; + 10'x2 <60
4x1 ¥ 4.7(.'2 <40
X1 and Xy >0

(c) Solve the follow;
method - owing LPP using BigM

Minimize Z =10
=10x, +
subject to 1155 + 202,

_ is dualj
signific Slityp What is the

ance of d : :
programming mléile\lf%nables in a linear

3 (Sem-3/CBCS MAT HG 1/3jRejg. 1o
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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 S
0" 195 | '85°28™ 18
4 26 24 24 7
28 .14, . 1, .19, 12
17, 18 116 18 aslb
16 19 21 19 25

Job

a b W

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

B
[& 0 O VetV
o|{3]1]81F0
654|617
24131 3|8
56|21 211

Answer any four questions : 10x4=40

(@) Show that the following system of linear
equations has degenerate solution :

2 + X = X3 =2
3x1+2.7C2+x3=3
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Consider the following assignment
problem where 5 different jobs are
to be assigned to S5 different
operators such that the total
processing time is minimized . The
matrix entries represent processing
times in hours.

Operator

1 2 3 4 5
10 '12 15 12 &
7 16 14 14 11
13, 14« % 9 9
12 10 11 13 10
& 18 18 11.,15

u W=

Develop a zero-one programming
model. S

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