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Paper : MAT-HG-3016 /MAT- RC-3016
( Differential Equations)
Full Marks : 80

Time : Three hours

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

Answer either in English or in Assamese.
OPTION-A
1. Answer the following questions : 1x10=10

woTe Al eMItAR] Ue 9 3

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

R SETE AN FIEHR TN A ¢

(dr)s {d2r
— | =4==t1
ds ds?
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(b) State whether the following differential
equation is linear or nonlinear :

O SRE FHAIRGT (ART @ wal_s

GRS
d%y
dx?

dy
+5—= +6y*=0
o Yy

(c) Form the differential equation of the

family of parabolas y=cx?.

y=cx? SEF8 ARAEAER SLFe AT
sto" 41 |

(d) Write down the condition under which
the n solutions f;, f,, ..., f, ofan nth
order homogeneous linear differential
equation are linearly independent on

as<x<bh.

51 n TNE ANIGE (RS T AP

nol AL fi, 5, .- fn T asx<b
ERETS (RIS TOF (AR 56co! @1
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(e)

(g)

(h)

Determine the integrating factor of the
following linear differential equation :

x“% + 2x%y=1

O] (3T TITA ANFIVCOIR S QIS
Tfereq ¢

x“% + 2x3y =1

What is meant by integral curves of a
differential equation ?

OBl ST AP ANMFA (514 (Integral
curves) IFE & @ 2

Write one special characteristic of
Cauchy-Euler equation.

% B35k Teedl 9br [{Jerg @faes

Evaluate the Wronskian of the
functions

filx)=e*, fr{x)=e

filx)=e*, f,(x)= e To TR
Wronskian &3 T4t
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(i) Write down the UC set corresponding

to the UC function x".

UC Toq x™ ACATE UC FEfocot @

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

such that the equation is exact.
(x2 + Sxy)dx + (Ax2 +4y) dy=0

T INY T, &35 A I T {7 11

2. Answer the following questions : 2x5=10
wero fMal oitaRe TeY o4 ¢

(@) Show that f(x)=2sinx+3cosx is a

solution of the differential equation
2

dy
4 =
D2 y= 0.
State whether it is an implicit or explicit
solution.
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d2
™M SA @, dx{f, +y=0 SRFF FAFINGE
f(x)=2sinx+ 3cosx €6 FNLH = | G
ALY SBHR® (@ @IS (explicit)

TEd 9

(b) Determine the most general function

N(x,y) such that the equation
(x® + xy?)dx+ N(x,y)dy =0 is exact.

TO5E AARA To4 N(x,y) Sferedn s,
(x3 + xy?)dx+ N(x,y)dy =0 FTTIICO!

gl 7¥ |

(c) Find the general solution of —
AR AL Tlerean —
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(d) Solve :
A T 2 4xy dx + (x2 +1)dy =0

(e) Reduce the Bernoulli’s equation
dy

b xy® to linear equation by

appropriate transformation.
TAYE FATIT FYTS AR FNT

%%+y=xy3¢h%ﬂﬁwqiawﬁ‘1€

411

3. Answer any four of the following questions :
Sx4=20

oo AR ReHien 51R6T 2T Tl 41 ¢

(@) Show that x®+3xy?=1 is an implicit

solution of the differential equation
2xy % +x2+y?=0 on the interval

O<x«<l.

e (T, 0 < x<1 TTFIETS
2w%+f+y2=0 S A [FION
X3 +3xy? =1 9B SWHES AL 2|
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() 1f 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.

e ¥ q, M(x,y)dx+N(x,y)dy=0
@51 ARG NI T y=vx 5%
FEARIFICIE T v AP x Ho]
HAFIFI ANFITS 2B FRI AW

(c) Solve the following initial value problem :
o] Wit WA & AP TG 4 8

dy y X
- , s
dx * 2% y° y(1)

(d) Find the general solution of

d’ d
dxg 4 6Exli+5y =2e* + 10e°* by the

method of undermined co-efficients.

HRgifte Tl sEw o

2
o g + 6gi+5y =2e* + 10e®*
dx dx

FANIFIEUCEIR AR g Sferedr |

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 7 Contd.



(e) Solve ( FANYR I ) 8

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

() Solve the initial value problem :

AN & AAFIECO! AL T 3

2
dg_ 2y . 13y=0
dx®  dx

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

4. Answer any four of the following questions:

10x4=40
o] fIrFIcan bIfIbT 2] Tel F9 8

(a) Consider the following differential
equation :

(4x+3y2)dx + 2xy dy =0
(4x+3y2)dx + 2xy dy =0
TRPE MAPCILR CFaS

(i) Show that the equation is not
exact ;

@&l (¥, AN TN 72 ;
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(i) Find an integrating factor of the

form x", where n is a positive
integer.

90l TP @F x" Bfeéal, I n
GOl {9 A G 2T ;

(i) Multiply the equation by the
integrating factor and solve the
resulting exact equation.

FATBIEACH! ST QeI 7[0S
o I NPT TG 47 |
1+3+6=10

(b) Find the general solution of
AR AN Tferedr ¢

2
L ii:y-—Sy=2e"“—10:5inx
dx? dx

(c) () Find the orthogonal trajectories of
the family of circles which are

tangent to the y-axis at the origin.
S5

f{ﬂﬁﬂymwaﬁw?{@
ARTETOR THT ATFA =i

(orthogonal trajectory) <3 1|
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Find a family of oblique trajectories
that intersect the family of

parabolas y?=cx at an angle 60°.
S

yQ-...—.cxWﬁW ARAEATIF 60° (TS
=7 IR B W% fots ared
(oblique trajectory I AT Bfened |

(d) Solve by the method of variation of
parameter :

21551 519 srmform ANgw +=1 ¢

(e) (1)

d%y _
—Z +y=secx

dx?

Given that y=x is a solution of

d?y dy
w2l D <L Dyu=
( dx? dx Y

Find a linearly independent

solution by reducing the order. 6

d d
(x2+1)E~'g-2x-d—xfi+2y=o SR

FANIFINCOR y=x 9GB! AMLH TF |
FAAIFINOR T e7PF© (FTIAIS) FF <0l
IRTSIT ToF TN Giered |
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(i) Show that x and x? are linearly
independent solution of equation

2
xzixy 2xcd13+2y =0

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

2
mysd (3, x2ix‘lg 2xZ£+2y=O

FTNFIIEE x O x2 161 (ARFSIE
FOF AL |

wate y()=3, y'(1)=2 59 ALATH
TR A Blers |

() Solve (AR FH) :

2

ngl_y2+ 4529 . 2y =4lnx
dx dx

(g9 Consider the linear system

R AT Tl GB1 @R A
=3x+4y

dy
—==2x+
at Y
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(i) Show that ( (73S’ & )
x=2e%, x=e™

and (% )
y=35t’ y=—e

are solutions of this system

(92 AN AL 27) |

(i) Show that the two solutions of
part (i) are linearly independent

on every interval a<t<b.

TS (T part (i) © SARS AL
WOl a<t < b SBIETO (IRAFSII TOH
BT

(ii) 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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ANAIGIR TGRS AL o7t | F9iCo
f(0)=1 =% g(0)=2 T$ ATATF
YNNG AL x=f(t), y= g(t)
Tfereatl | 5+2+3=10

(h) Solve the following : 5+5=10
weTe MRS AN Bieredt ¢

() %+y=f(x) where (T°9)
2, U x <1
R PR
(ii) ng —y=38x2e"
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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

1. Choose the correct option : 1x10=10
() The linear programming problem (LPP)
Maximize x, + X,
subject to x;+x, <1
-3x;, +x,23
X, X, 20

has

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

(d) unbounded solution

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 14



(i) 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

(iii) 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.
(a) 1 only
(b) 1I only

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

Maximum 3x; + 2x,
subject to x; + x, <6
2x, +x, <6
X, Xo 20

is obtained at the point

(@ (2,3)
() (3,2)
(¢ (0,6)
d) (6,0)

(v) If an LPP has a feasible solution,
then

(a) 1t also has a B.F.S
(b) 1t has infinite number of B.F.S.
(c) it can never have a B.F.S.

(d) it cannot have an optimal
solution

(vi) 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.

(vit) Choose the incorrect statement :

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

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

(c) 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

(ix) In an assignment problem involving six
workers and five jobs, total number of

assignments possible is

(@) S
(b) 6
(c) 11
(d) 30
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(x) If the value of a game is zero, then it
is called

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

(d) unfair game

2. Answer the following questions : 2x5=10
(@) Solve the following LPP graphically :

Maximize 2x, + 3x,
subject to x, +2x, <4
X5 +XxX 53
X, %, 20

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

(c) Examine whether the following LPP has
a degenerate B.F.S. :

Maximize 4x,+5x, + x,

subject to 2x; +x, — x; =2
3x; +2x, + x; =3
Xy, X, X3 20
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(d) Write down the dual of the following
LPP :

Minimize 4x, + 6x, + 18x,
subject to x;, + 3x, 23
X +2x325

X 5 X g X 2 §)

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

1 2 3 4 supply
1 31716)| 4 o
2 214 3| 2 2
3 413| 8|5 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 + Xy +3x; =5

Xis Xy Xg 20

(c/ Show that the following LPP has
unbounded solution :

Maximize 2x,+ x,
subject to x;—x, <10
2x, - x, <40

Xy Xy 20

(d) Solve the dual of the following LPP :
Maximize 3x; — 2x,
subject to x;, <4
X, 26
X+ X, £S5
xX,21

X, Xo 20
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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

1 |16 |20 |12 200
2 (14| 8 |18 160
3 |26 124 |16 90

Demand 180 120 150

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

B
I II III
I 1 3 1
A II |0 |-4(-3
I | 1 S | -1

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

4. (a) If x;=2, x,=4 and x;=1 is a feasible
solution to the LPP
Maximum  Sx; — 6x, + 7x;
subject to  2x;, —x, +2x; =2
x, +4x, =18
X, X5, X332 0,
reduce it to a basic feasible solution.
10
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Or
Use simplex method to solve the LPP —
Maximum  x; — 3x, + 2x,
subject to 3x; —x, +3x; <7
-2x; +4x, <12
—-4x, +3x, + 8x; <10

X, 3 Xg, X320

(b) Use two-phase simplex method to solve
the LPP — 10

Minimize x; + X,
subject to 2x; +x, 24
X, + Tx, 27
X, X, 20
Or
Use Big-M method to solve the LPP —
Maximize 3x, - X,
subject to 2x; + x, =2
x, +3x,<3
X 54
X,X% 20
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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
Sx, +2x,23
X, X; =0

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
6

2 1 2 S 28
3 7 813 9 17
Demand 15 19 13 18
Or

Apply the Hungarian method to solve
the following assignment problem :

I II I 1v
87 | 8 |71 (38
91 | 89 |75 |34
70 172 |86 |75
37 | 35 |21 |88

OoOw>
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