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’ full marks for the questions.

f"" Answer either in English or in Assamese.

! OPTION-A

1. Answer the following questions : 1x10=10

oo (Tl epiTaR e 91 3
(a) Write down the order of the following
differential equation :

WWﬂﬂﬁmmmﬁms

(dr)a d?r
—— = e 4= 1
ds ds?
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(b) State whether the following differential

(c)

(d)

equation is linear or nonlinear :

?WWW@T@%‘S @ SRIRE
2

d’y  -dy
E +5?£ +6y2= 0

Form the differential equation of the

family of parabolas y=cx2.

y=cx? SRS RATER St FT=e1051
N 9 |

Write down the condition under which

the n solutions f, f,, .-+, f, ofan nth

. :
rder homogeneous linear differential

_ tquation are linearly independent on

asx<h.

ﬂﬁnmﬂmﬁaﬁfwwvﬁmﬁ

n B AR £, £
e oo, f, @ a<x<h
TS ¢ .
© @RTeIE YT s B
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(e)

(9)

(h)

Determine the integrating factor of the
following linear differential equation :

x‘*i‘g--{-szy:l
dx
©od (AT S W FAACOIE ST o
Tfereat s
x4§£+2x3y=1
dx

What is meant by integral curves of a
differential equation ?

G5l SEFe FNIeedd TFe (77 (Integral
curves) 3fTce & @t 2

Write one special characteristic of
Cauchy-Euler equation.

f5-80e TR @br e ey

Evaluate the Wronskian of the
functions

fl(x) =e*, fr{x)=€"

filx)=e, fyl)= e T TR
Wronskian fefa |
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TS gl ermirayes

(a)
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Answer the following questions -

Write down the UC set corresponding

to the UC function X,

UC T x" AsAts UC Sieafors Bial |

Determine the constant A in
(¥ + 3xy)ax + (Ax2 +4y) dy-= 0

such that the €quation is exact.

(33t + (g g
FTRRECH) TRNL R, 450 A7 T e <641 |
2x5=10
T a9

Show that f(x):Qsinx+ 3cosx is a

solution of the differential equation
d

>t Y= 0.

State Whether it ; impl; ici
‘ 1S an implicit or explicit
solution 2 “AR

THOIRC MG 916 4

()

(c)

d2
Cﬁ{\ﬁm A, Ex%‘-}'y:() BFE ‘.F[S:ﬁﬂﬁcfcﬁﬁ
f(x)=2sinx+ 3cosx 9Ol AT 27| @
INLD SBAEe @ wedFe (explicit)

T 4|

Determine the most general function
N(x,y) such that the equation

(x3 4 )Cyg)dx'!' N(x’y)dy =(0 is exact.
wroRE AR T N(x,y) et w1,

(x2 + xy?)eox+ N(x,y)dy =0 TN

e 2 |

Find the general solution of —

AR TG Sereat —

Ly _ 5% _zy-0
dx* dx

td.
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(d) Solve :

(e)

3.

R £ 4xde+(x2+l)dy =0

lzeduce the Bernoulli’s equation
Y

= 3 1
dx T Y=XY" to linear equation by
appropriate transformation.

S TolGT T2 AT e

dy
2 Y=’ @RS FAiRata e
9|

An
Swer any four of the following questions :

5x4=20

T IR Rewtc 51 e Sem w2

(@) Show that 3 LBy
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. =1 is an implicit
sol i e
ution of the differentia] equation

d
2xy_£ g 2 a

dx+x tY =0 on the interval
O<x«<l.

SN R, 0< x<1 SRS

d
2 Yy
y i +x2+y2=0

=1 901 TwRfke
L O NI 27 |

6

(b)

(@)

If M(x,y)dx+N(x,y)dy=O is a
homogeneous equation, then the
change of variables y=vx transforms
it into a separable equation in the
variables v and x— Prove it.

e T @, M (x,y)dx+N (x,y)dy=0
@51 TS AP TE y=vx Ho®
FEAIFACENR 2AF v A x DS
AR FAFITS 2P 3R A&

Solve the following initial value problem :
oo Sl W TF ATPIACE! LA I ¢

ay_. .Y _* u1)=2
g ya,y()

Find the general solution of
d? d . x
Ex—‘g - 6a-x!i+5y =2¢e* +10e>* by the
method of undermined co-efficients.
fdifRe 7Dl AR
2
4% , 6% 5y =2e* +10e**
dx®* dx
TP e TG S|
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(e) Solve ( M Ty ) g

(x+2y +3) dx + (2x + 4y-1)dy -0

(l Solve the initia] value problem :

wﬁmwﬂ%qumwg

dy d
?&3“43,%“3%0

y(0)=2, y(0)=7

Ans
Wer any four of the following questions :
10x4=40
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(i) Find an integrating factor of the

form x", where n is a positive
integer.

G5l S GA4F x" TS, TS n
<GB 4SS SIde Al 2

@iii) Multiply the equation by the
integrating factor and solve the
resulting exact equation.

ARFRICH! ST SR 7T Sl
#g T FATIFLECO] AT FI |
1+3+6=10

(b) Find the general solution of
HAigfael AL TAE!

2
ay _ Qfdﬁ — 3y =2e*-10sinx
dx? dx

Find the orthogonal trajectories of
the family of circles which are

tangent to the y-axis at the origin.
S

RS y e A T 4B e
SfFAFACHIR FAFF ATFA 2
(orthogonal trajectory) g =1

(c) ()

Contd.



e) ()
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@) f}l:]d a family of oblique trajectories
at intersect the family of
parabolas y2=cx at an angle 60°.
5

5.
Y* =cx O ARA=TD I 60° @19
(2 .‘q?ﬁ W 9t fouz 2ipws o4
(oblique trajectory 3 «iRyie Sferedt |

d S
) Solve by the method of variation of

parameter :

WWQWWWWWO

d?*y
dx? +Y=secx

Given i
that y=x is 5 solution of

2
(x2+1g_zi_ dy
o 2x 2 t2y=0

Find a Iinearly

] independent
ution by reducing the grder
"6
(x2+1)§—2—‘1-i

-2, 9y
dx? 23X +2y=0 s

M
VIO y=x @1 Far 2

%Wm
IFS (SiTre) 7 <ol
hﬁw&gmvﬁnm %T%T@aﬂ

HG 2/¢ 10

(9)
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(i) Show that x and x? are linearly
independent solution of equation

2
x"’g—g - 2x-d—y+ 2y =0

dx dx
Also find the solution that satisfies
the conditions y(1)=3, y'1)=2.
2+2=4

2
myedl @, xg—f‘% - 2x%+ 2y =0

ST xR x2 701 (ARSI
Fog AL |

e y(1)=3, y'(1)=2 v FATF
Saiq A Sferedl|

Solve (g 1) ¢

d%y dy _
x2?&5+4x.d‘_x-+2y—4lnx

Consider the linear system
afirs A e Bl @A T

.C_lx.= 3x+ 4y
dt

_.Ci‘g—_—_ 2x+Y
dt

HG2/G 11 Contd.



() Show that ( (yedt @ ) R ARl T | s
£(0)=1 W= g(0)=2 b AT

AIIER AL x=f(t), y=g(t)

x:QeSt, X =e‘1

and ( 9% ) SReal | 5+2+3=10
y=e%, y=—eg
(h) Solve the following : Fo=10
are solutions of this system woTe RIER A Tferedl ¢
(9% YUTIGR AN 23) | .
(i % +y =f(x) where (T%)
(i) Show that the two solutions of
part (i) are linearly independent 2,0 < x < 1, 4(0)=0
on every interval a<t<b. : f(x)={0, w54
e (@ part (i) © SHRS i .
7ol a<t < b @O @ARFSIE Fog By _ntet
— i) 2" Y
(iii) Write the general solution of the
system.
Also find the solution
x=f(t),y=g(t) it

for which f(0)=1 and g(0)=2.

Contd.
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Paper : MAT-HG- 3026
(Linear Programming )

Full Marks : 80
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.

OPTION-B

Choose the correct option : 1x10=10
(i) The linear programming problem (LPP)
Maximize x, +x,
subject to x,+x, <1
=3x +x,>3
X%, 20
has
(@) no feasible solution
(b) unique optimal solution
(c) alternate optimal solution

(d) unbounded solution

3 Sem-3/CBCSI MATHG 1/RC/HG 9/G 14

@)

(iii)
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A basic feasible solution (!B.F.S) to an
LPP is called degenerate, if

(a) all the basic variables are zero

(b) at least one of the basic variables
is zero

(c) at most one of the basic variables
is zero

(d) none of the basic variables is zero

Which of the following statement(s) is/

e correct ?

:iatement I: A B.F.S. to an LPP must
correspond to an extreme
point of the covex set of all
the feasible solutions to the

LPP.

int of
II : Every extreme poin
Statementl}:w convex set of all the

sible solutions to an LPP

fea

is a B.F.S.
(@) 1 only
(b) 1 only

(c) Both 1 and II
(d) Neither I nor I1

/RC/HG 26 15 Contd.



(w) The optimal value of the objective

)

(vi)

function of the LPP

Maximum 3x, + 2x,

subject to X, + X, < 6

2xl'l'ng6

xl’ x2 -_>.0

is obtained at the point

(@)
(b)
()
(@)

If an LPP has g fe
then

(@)
(b)
(c)
(d)

(2,3)
(3,2)
(0,6)
(6,0)

asible solution,

it also has a B.F.S

it has infinite number of B.F.S.
it can never have g B.F.S.

it cannot have

an optimal
solution

Choose the incorrect statement :

(@) The Cotives

Combination of a

er of optimal

an LPP is again an
tion to the problem.

ﬁnite numb
solutions tg
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(b)

(c)

(@)

For the solution of any LPP by
simplex method, the existence of
initial B.F.S. is always assumed.

Bio-M method is used to ﬁn'cl tpe
soTution of LPP having artificial

variables.

In phase I of the two—plfig;flz
simplex method, thf: sum o b
artificial variabloes is maxim “
subject to the given constraints.

t o
( ') C i

(@)
(b)

(c)

()

17
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The dual of the dual is the primal.

ir, the dual
rimal-dual pair,
Inoileﬁn must always be of the
Pr

minimization type.

The optimal values of the primal

bjective function and that of its
o)

dual are same.
If the primal problem has m

dual will have n constraints in m
u

yariables.

Contd.



(vii)) A transportation problem is
balanced, if

(@) the number of sources equals the
number of destinations

(b) there is no real distinction between
sources and destinationg

(c) total demand equals total supply
irrespective of the number of
sources and destinations

(d) total demang and total Supply are
equal and the number of sources
equals the number of destinations

() In an assignment problem involving six

workers and five jobs, total number of
assignments possible is

(@ s
(b) 6
(9 11
(d) 30
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()

Answer the following questions :

(a)

(b)

¢ 19
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If the value of a game is zero, then it
is called

(a) finite game

(b) infinite game

(c) fair game

(d) unfair game
2x5=10
Solve the following LPP graphically :

<4

subjeCt to X + 2x2 <
X+ %<3
xl.!xE 20

t the intersection of two
a

Show th o a convex set.

convex sets is als

following LPP has
: hether the
Examin€e W

a degenerate B.F.S. :
4x,+5%; + X3

X3 =2

Maximize
subjCCt to 2x,+X; ~
3x + 2x, + X3 =3

xp xz’ x3 20

Contd.



(d) Write down the dual of the following (b) Obtain all the basic solutions to the
LEP LPP —

WiRITE A 6x, +18x;, Maximize X, +3x, + X;
Subject to: %+ 3x,23 subject to X, +2x, + X3=4
2x, + X, +5x3 =95
o Wi Xty 20

X1 Xp, X3 20

(c) Show that the following LPP has

(e) Use North-West Corner method to find unbounded solution :

an initial basic feasible solution to the Maximize 2%+ %
following transportation problem : subject to X —X; < 10
} Qxl - X5 < 40

x]: x2 ZO

Solve the dual of the following LPP :

()
Maximize 3% — 2%

subject to X =9
3. x, <6

5x4=20 4%, <5
(@) tShcaw that the set of feasipje solutions g 21

O an LPP ig g convex set,
xl} x2 Ey O
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(e)

Use Vogel’s Approximation method to

obtain an initial B.F.S. to the following

transportation problem :

1 2 3 Supply
16 |20 |12 200
2 114 8 |18 160
26 |24 |16 90
Demand 180 120 150
()

The pay-off matrix of a two-person game
is given below -

B
I 111

I
1111313

A 11 0~4_‘3{
I | 1 sﬂ

Find the best strategy of each player
and the value of the game.
If x,=2, x,=4 and Xy
solution to the Lpp
Maximum SX; - 6x, + 13
subject to 2x; —x, + 2%, =D

X +4x, =18

X1 X5, X3 2 0,
reduce it to g basic feasible solution(.)

i}

=1 is a feasible

3 (Sem -3/CBCS) MAT Ho [/RC/HG 2/¢ 22

(b)
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Or
Use simplex method to solve the LPP —
Maximum X — 3%, + 2X;
subject to 3x, —x, +3x3 =7

-2x +4x, £12

—4x, +3x, +8x; <10
JCI » x21 xs 2 0

Use two-phase simplex method to sol;g
the LPP —

Minimize X, + X,

subject to 2% + X, 24

X +Tx 27
Ky Xy = 0
Or
Use Big-M method to solve the LPP—
Maximize 3X;— Xz
subject to 2x; + X 22
X, +3x,53
X <4
Xy, X, 20

Contd.



(c) Write down the solution to the following
LPP by solving its dual : 10

Minimize 15x, +10x,
subject to  3x; + 5x,> 5
ox, +2x,2 3
X5 %, 20

Or

State and prove the complementary
slackness theorem.

(d) Find an optimal solution to the
following transportation problem : 10
1 2 3 4 supply
1 3| 6|8 |5 20
2 6 112 |5 28
3 71 813 1|9 17
Demand 15 19 13 18
Or

Apply the Hungarian method to solve
the following assignment problem :

[ I Hur v
87 | 85 |71 |38
91 | 89 |75 |34
70| 72 |86 |75
37 |'39 |1 21 |88

& R as e
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