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( Differential Equations)
Full Marks : 80

Time : Three hours

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

Answer either in English or in Assamese.
OPTION-A
1. Answer the following questions : 1x10=10
weTe fral e Tl 4 2

(a) Write down the order of the following
differential equation :

OO SR AN FINOE GN F 2

(d_rjs = i2_r;+ 1
ds \ ds?
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(b)

()

()

State whether the following differential

equation is linear or nonlinear :

ER SEFE AAIFIACH! (AT (@ WIE
GRS

dézi-r dy +6y =
dx? dx

Form the differential equation of the

family of parabolas y=cx?.

y=cx? Sfa3e ARTGG Saet AT FBI
5o T |

Write down the condition under which
the nsolutions f,, f,, ..., f, ofan n&a
order homogeneous linear differential
equation are linearly independent on

a<x<bh.

GBl n TR TS AT S{EE AN IR

nS NG £, £, ..., f, T a<x<b
AT (IRTOATOE QT 561 712 |
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(e)

(9)

()
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Determine the integrating factor of the
following linear differential equation :

x“% + 2x3y=1

G (AT SR MANFIACHIT Ge[pefsy B
Tieisar ¢

4dy
+2 1
S dry=

What is meant by integral curves of a
differential equation ?

@bl SREE WA ANFE (14 (Integral
curves) Ifeca & @t ¢

Write one special characteristic of
Cauchy-Euler equation.

' 5-2ST AR AN b7 Resa @REy e

Evaluate the Wronskian of the
functions

filx)=e*, f(x)=e

filx)=e, fr(x)=e*
Wronskian @ 11

FEH YO
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(i) Write down the UC set corresponding a2
m@m I, Ez+y=0 ST 71$= SERIAAG]

f(x)=2sinx+ 3cosx €61 ANL 2| 92
FANLINCG! VRS (F w2AFHS (explicit)
TEd 90|

to the UC. functioniic®.

UC F&9 x" JtATE UC REfent o

() Determine the constant A in
(x2 + 3xy)dx + (Ax2+4y)dy=0

such that the equation is exact. (b) Determine the most general function

(xz 5 xy) oL ( AT, 4y) dy=0 N(x,y) such that the equation
(x® + xy?)dx+ N(x,y)dy =0 is exact.
HFEICE! I 20, &5 A3 T Fiefd 1 |

S[O% YR Fe N(x,y) Sleredt s,
2. Answer the following questions : 2x5=10
(x3 + xyz)dx+ N(x,y)dy =0 FNIIEITH!
©eTe Wl AR T B9 2

NS = |
(@) Show that f(x)=2sinx+ 3cosx is a
solution of the differential equation (c) Find the general solution of —
d*y
I Bt gy el TR Sfeal —

State whether it is an implicit or explicit 42 4
y Y o
solution. B 23- 3y=0
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(d) Solve :
L B4 2 4oy dx + (32 +1)dy =0

(e) Reduce the Bernoulli’s equation

.d_y + =0 3 : .
3 Y = xyY” to linear equation by

appropriate transformation.
ToYS RGN LTS AT AP

%+y=xy3$m¢ﬁ@ﬁﬂmﬁ@

41|

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

woe ARa Repicar b1E0) 257 Tl 4 ¢

(a) Show that x®+3xy?=1 is an implicit
solution of the differential equation

2xy%+x2+y2.=0 on the interval
O0<x<l.

sl (@, 0< x <1 TS
2w%+x2+y2=0 SRR AT
X3 +3xy? =1 <5 SEAES AT 2|
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(b)

(@)

If M(x,y)dx+N(x,y)dy=0 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.

o T4 (@, M(x,y)dx+N(x,y)dy=0
951 FIfEE ANTI T y=vx FE

FEAITACE 2TF v S x B
QRTINS 2P B A1 |

Solve the following initial value problem :
o Wit TN Y& FFIECH! TN G 8

e X
Y it s 2y ()=2
oiEs y(1)

Find the general solution of
dy !
a2 g6 LBy = Dalid LAY
R e y by the
method of undermined co-efficients.

w4ife 7 TmferE

2
s *Z + 6-d—y+5y =2e* +10e"*
dx dx

HTFIECER AR TN Serear|
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(i) Find an integrating factor of the

(e) Solve (AN F91 ) ¢ form x", where n is a positive
integer.
(x+2y +3)dx + (2x + 4y-1)dy =0 451 SRR oo X" SfN€al, TS n
@Bl LI TG TR 2 ;
S ¢ ‘
() Solve the initial value problem : (i) Multiply the equation by the
SN T ANFIEC! AL F1 ¢ integrating factor and solve the
resulting exact equation.
d’y _,dy
-d7-43x-+13y=o HANFROH! TPt SR 7 T i
w7g T TTFIECH! TN T4 |
y(0)=2, y(0)=7 1+3+6=10
(b) Find the general solution of
4. Answer an f i i k
y four of the following quleg:l:il:d FYEe g SR 2
wol fieeal 51T e TEI 1 ¢ TN L
oY g 3y =2e*-10sinx
: 2 dx
(a) Consider the following differential oz
equation :
( L (0 () Find the orthogonal trajectories of
4x+3y )dx +2xy dy =0 the family of circles which are
( By 3y2) AN ey 30 _ tangent to the y-axis at the orlglns.
SR FNFIABR CFIS RS y s o TR 4l {6
() Show that the equation is not ARTEGIR AfHS ATFA AL
exact ; (orthogonal trajectory) e =41
MY (T, AT TN 72
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(@

(e)

(i) Find a family of oblique trajectories
that intersect the family of
parabolas y?=cx at an angle 60°.

8
y? =cx SAST ARAREIT 60° (e
@ IR 4T @b fofF arwst o9
(oblique trajectory ¥ #ifRaa Sfereat |

Solve by the method of variation of
parameter :

A5eT 539 “im o g T ¢

2

dy

a2 +y=secx

(i) Given that y=x is a solution of
(x2 +1)dy 2x% 1 0y-0
ebo? dx
Find a linearly independent

solution by reducing the order.

d’y_,. dy
(x +1)dx2 Qx?d—x—+2y=0 R
FAAFINEIR y=x 951 ANLT =7 |
HANTICADIT T AP (FIS) T @Bl
aRFeIE o TN Sienea |
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(9)
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(i) Show that x and x2 are linearly
independent solution of equation

2

Also find the solution that satisfies

the conditions y(1)=3, y'(1)=2-
2+2=4

e @, x2jxg 2x§i+2y=0
ANFIAGR x W x2 K1 ARFOI
Tog T |

e y(1)=3, y{1)=2 5$ AATE
3T A Sferedt|

Solve (ML FT) :

dzy dy
2 4 +2y=4Inx
X F X y

Consider the linear system

e AN AN @1 CFIRT 2e

dx
—=3x+4
dt 3

dy
B D ot
dt "
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@)

@

(iii)

Show that ( (Y& @ )
x=2e%, x=e™
and (9% )

St -t
y:e » y =——e

are solutions of this system

(G2 YNFIGR AL 27 |

Show that the two solutions of
part (i) are linearly independent
on every interval a<t<b.

Sl (T part (i) © SARS AMG
WOl a<t < b OGS (IRFOT ToF
1

Write the general solution of the
system.

Also find the solution

x=f(t): y= g(t)
for which f(0)=1 and g(0)=2.
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ANGICHIT AR TN fordl | #1570
f(0)=1 W= g(0)=2 TS AATF
NG TN x=f(t), y=g(t)
Tferea | 5+2+3=10

(h) Solve the following : 5+5=10
were fRIICaE i Sferedt

) —-dly +y = f(x) where (39
il ¢ R S |
= : 3 O =0
(O RO

e ¥
(ii) 1 -y=3x’e
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Paper : MAT-HG- 3026

(Linear Programming)

Full Marks : 80

Time : Three hours

The figures in the margin indicate

1. Choose the correct option :

()

full marks for the questions.

OPTION-B

1x10=10
The linear programming problem (LPP)
Maximize X +X,
subject to x;+x, <1

-3x +x,23

Xy X%, 20

has

(a) no feasible solution
(b) unique optimal solution
(c) alternate optimal solution

(d) unbounded solution
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(ii) A basic feasible solution (B.F.S) to an

(ifi)

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/
are correct ?

Statement 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,

Statement II : Every extreme point of
the convex set of all the
feasible solutions to an LPP

is a B.F.S.
(@) 1 only
(b) 11 only

(¢ Both I and II
(d) Neither I nor II
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(iv) The optimal value of the objective

(v)

(vi)

function of the LPP
Maximum 3x, + 2x,
subject to x; + x, <6
2x, + X%,'<0
x;, X2 0

is obtained at the point

(@ (2,3)
(b) (3,2)
(¢ (0,6)
@) (6,0)

If an LPP has a feasible solution,
then

(a) it also has a B.F.S
(b) it has infinite number of B.F.S.
(c) it can never have a B.F.S.

(d) it cannot have an optimal
solution

Choose the incorrect statement :

(a) The convex combination of a
finite number of optimal
solutions to an LPP is again an
optimal solution to the problem.
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(b) For the solution of any LPP by
simplex method, the existence of
initial B.F.S. is always assumed.

(c) Big-M method is used to find the
solution of LPP having artificial
variables.

(d) In phase I of the two-phase
simplex method, the sum of the
artificial variables is maximized
subject to the given constraints.

(vii) Choose the incorrect statement :

(@) The dual of the dual is the primal.

(b)) In a primal-dual pair, the dual
problem must always be of the
minimization type.

(0 The optimal values of the primal

objective function and that of its
dual are same.

(d) If the primal problem has m
constraints in n variables, then its
dual will have n constraints in m
variables.
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(viii) A transportation problem is

()

balanced, if

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

(b) there is no real distinction between

sources and destinations

(c) total demand equals total supply
irrespective of the number of

sources and destinations

(d) total demand 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
{oju sk
(d) 30
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b7}

2. Answer the following questions :

(@)

(b)

()
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If the value of a game is zero, then it
is called

(@) finite game
(b) infinite game
(c) fair game

(d) unfair game

2x5=10
Solve the following LPP graphically :
Maximize  2x;+ 3Xx,
subject to  x; +2x, <4
X+ X $£3

qxxp g P

Show that the intersection of two
convex sets is also a convex set.

Examine whether the following LPP has

a degenerate B.F.S. :

Maximize 4x,+5x, + X;

subject to 2x,+Xx, — X3 =2
3x + 2x, + x5 =3

xl,xz,x3.>_0
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(d) Write down the dual of the following
¥

Minimize 4x, + 6x, +18x,
subject to x, +3x,23
X, +2x, 25

X, %5,%320

(e) Use North-West Corner method to find
an initial basic feasible solution to the
following transportation problem :

1 2 3 4 supply
1 3|7|6]| 4 5
2 214}13] 2 2
3 413|185 3
Demand 3 3 2 2

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

(a) Show that the set of feasible solutions
to an LPP is a convex set.
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(b) Obtain all the basic solutions to the
LPP —

Maximize x;+3x, + X;
subject to x;+2x, + x;=4
2x; + X, +5%3 =9

Xfy %, 2 0

(¢ Show that the following LPP has
unbounded solution :

Maximize 2x;+ X,
subject to x—Xx, <10
Ry =X, < 40

X, X, 20

(d) Solve the dual of the following LPP :
Maximize 3x; — 2Xx,
subject to x, <4
X, <6
X+ X, S
xX,21

Xy, X, 20
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(e) Use Vogel’s Approximation method to
obtain an initial B.F.S. to the following
transportation problem :

1 58,508 Supply

I <| 16720 12 200
2¢ 14 I #8118 160
3 [2624 |16 90

Demand 180 120 150

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

B
I B
I 1.1 & 1
A I 10Os-91-8
M1t e =1

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

4. (@) I x=2, x,=4 and ox;=1ds:a feasible
solution to the LPP
Maximum Sx; —6x, + 7x,
subject to= 2 A x, + 2x, =2
X, +4x, =18
B P I 6 N
reduce it to a basic feasible solution.
10
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(b)

Or
Use simplex method to solve the LPP —
Maximum X, — 3x, + 2x;3
subject to 3x, —x, +3x3 <7
-2, +4x, £12
—~4x, + 3x, + 8x; <10

X,

1 Xy i R

Use two-phase simplex method to solve
the 'y — 10

Minimize x;, + X,
subject to 2x, + x, 24
x+ix 27
L% 20
Or
Use Big-M method to solve the LPP —
Maximize 3Xx;-— X,
subject to 2x, + x, 2 2
x, #3x,£3
Xy =4

XX 2l
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(c) Write down the solution to the following
LPP by solving its dual : 10

Minimize 15x, +10x,
subject to - 3x; +5x;2 5
oX +2x,2 3
e, %y 20

Or

State and prove the complementary
slackness theorem.

(d) Find an optimal solution to the
following transportation problem : 10

1 2+ 3vh 14wic SUpply
1 FH HoA-8-4 B 20
2 6 i L 5 28
3 7 813 9 17
Demand T . A o T
Or

Apply the Hungarian method to solve
the following assignment problem :

I H b N
87 | 85:| 71, |38
91 |89 |75 |34
0.} 72486, IS
371086 121c |68

oaow»
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