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{ Differential Equations)
Full Marks : 80
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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
OPTION-A
1. Answer the following questions : 1x10=10
were Tl A TR 3 3

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

o] ORIFE FNSIABIE @ T2t
ds ds?
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(b) State whether the following differential

(@

equation is‘lin€ar or nonlinear :

o ST ARG (@RS (SIS
forai e

d’y AY 2

=2 452 +6y“=0

a Cax Y

Form the differential equation of the

family of parabolas y=cx?.

y=cx? WFWWWWW
groie il

Write down the condition under which
the n solutions f,, f2, ---» Jo of an nth
order homogeneous linear differential
equation are linearly independent on

asx<b.

81 n TR S (RS O AT

nBLAMYS £, fo, -0 o @ asx<b
TEETS (ARSI ToF (FRIR ¥ foran |
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(e)

)]

(h

Determine the integrating factor of the
following linear differential equation :

dy
x* == + 2x%y=1
dx XY

o (IR TREE AABINOR ST B
Tfereat ¢

dy
x* =2 + 2x3y=1
dx Y

What is meant by integral curves of a

differential equation ?

@Bl SRFA AN TAPe (E1 (Integral
curves) 3fee & 3= 2

Write one special characteristic of
Cauchy-Euler equation.

F'H-2Tee AT’ @b Reog PRy ot

Evaluate the Wronskian of the
functions

flx)=e", f(x)=e~

filx) = €%, flx)= e F=M PR
Wronskian 4@ ¥
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Answer the following questions :

Write down the UC set corresponding

to the UC function x".

UC o x™ JCATE UC 7Ot i

Determine the constant A in
(x? + 3xy)dx + (Ax2+4y)dy=0
such that the equation is exact.
(5% + 3xy)dx + (Ax? +4y) dy=0

TN INL T, &7F AT T [T 11|

2x5=10

e fral erirare Ted 41 ¢

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

solution of the differential equation
g2—y-+ y=0
dx? )

State whether it is an implicit or explicit
solution.
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(b)

(c)
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d2
oS @, Efj,—+y=o S TN
f(x)=2sinx+ 3cosx «B AN 1 @3
AN SBAET @ v (explicit)

TER 1)

Determine the most general function
N(x,y) such that the equation
(x* + xy?)dx+ N(x,y)dy =0 is exact.

OIS AR T N(x,y) Threal ATs,
(x3 + xy?)dx+ N(x,y)dy =0 FTeICH

oY 77|

Find the general solution of —

AR AN Sleveat —
d’y _,dy
5 =253y =0
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(d) Solve :

(e)

LR T 3 4y dx + (x2 +1) dy =0

Reduce the Bernoulli’s equation

% +y = xy° to linear equation by

appropriate transformation.

TATE Tl HYAS AT TR

, @+y=xy3$hﬂ$ﬁ¢?‘ﬁﬁﬂﬂﬁ€

dx
9|

3. Answer any four of the following questions :

5x4=20

wee RANART Rt 515! o] et 3 3
(a) Show that x3 +3 xy2 =1 is an 1mph01t

solution of the differential equation

2xyg—g—+x2 +y?=0 on the interval
O<x<l.

@S @, 0 < x <1 ST
2xy-‘;—~;’c+x2+y2=0 I FATIAGIR

X3 +3xy? =1 951 SEAES YR =7 |
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(b)

(c)

(d)
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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.

el I @&, M(x,y)dx+N(x,y)dy=0
G5l FNIEE AN T y=vx 5o
FERIIE WF v WS x 55159
AP T TS o FRI A1)

Solve the following initial value problem :
o] Wi NN J& AN FNUF 94 8

dy y x
— —:—.—, =2

Find the general solution of

2
% + 6%+5y =2¢* +10e°* by the

method of undermined co-efficients.

wfR4iIs s sw el

2
% + 6%+5y =2¢e* +10e>*

TNFIOIE AYA T Slae |
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(e) Solve (TN FA) ¢

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

() Solve the initial value problem :

it & FNFIEIH! FAAGH 9 2
d’y ,dy

_— 4 =0

I dx+13y

y(O) =2, y'(O) =7

4. Answer any four of the following questions :
10x4=40

SR AT bifAT oe el 79 ¢

(a) Consider the following differential
equation :

(4x+3y2)dx + 2xy dy =0
(4x+3y?) dx + 2xy dy =0
TRFE ANNFIBR (FaS

i) Show that the equation is not
exact ;

YS! (3, ANI! INY 7F
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(i) Find an integrating factor of the

(i)

form x", where n is a positive
integer.

LﬂﬁW@% x" Sfeddl, 9 n
o} IS OIS T 2] ;

Multiply the equation by the
integrating factor and solve the
resulting exact equation.

ANFIIG! SR QNI 739 I W=
&g AL ANFIE! TN 1|
1+3+6=10

(p) Find the general solution of
ANl A Sfored 2

2
Y _,9 _ 3y =2e* -10sinx

dx2

© @

dx

Find the orthogonal trajectories of
the family of circles which are
tangent to the y-axis at the origin.

S

Tilge y wwe =~ 3R 0 3
ARAAGE TS ATFA 7L
(orthogonal trajectory) fefa =4t
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Find a family of oblique trajectories
that intersect the family of

parabolas y?=cx at an angle 60°.
5

y? =cx TgER ARAFAGET 60° (TS
@ IR 91 oft ot arwd «i
(oblique trajectory ¥ «if¥af Tfersai |

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

AibeT oI ~w o Tgw F91 3

(e) ()

2
ﬂ+y=secx

dx?

Given that y=x is a solution of
d’y _,. dy

x2+1)=~< -2x=Z+2y=0

( dxc? ax Y

Find a linearly independent
solution by reducing the order.

2
(x2 + 1)—3?‘1/—2x%+2y=0 SR

ANFIMEIR y=x 9B1 AL =3 |
ANFIEABR T AP (FA) TR 61
Reeia Tog FwLH Siiea |
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(ii) Show that x and x2 are linearly
independent solution of equation

2
xﬁ-%’ - 2x%+ 2y =0

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

2+2=4
dy _,. dy
Cﬁ"i\ﬁm 3, JC2W—2XE+ 2y =0
FFNBR x I x2 o ARFIE
oY AN |
e y(l)=3, y'(1)=2 v AAT
R AN Sferean
() Solve (TG F0) :
2
xz-%,_{- + 4x£;_—"jC +2y=4Ilnx

(g) Consider the linear system

AR TN LI @Bl @R A
%—J-:-= 3x+4y

dy

=2x+
at Y
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(i) Show that ( Y& &) | YAIETICOIR AR ST 10 | F9ice

x=2e%, x=e! f(0)=1 == g(0)=2 5S AATH
| IR T4 x=£(t), y= g (¢)
and (W) Tfereat| 5+2+3=10
y=e, y=—e
(h) Solve the following : 5+5=10
are solutions of this system wore AR e Sfosa ¢

(92 AIRTIBR SN =) | i

() L t¥=7 (x) where (@®)

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

2,0<x <1
on every interval a<t<b. flx)= 0, x>1 ,y(0)=0
MYST @ part (i) © SRS AN
2
|

(iii) 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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Paper : MAT-HG- 3026
(Linear Programming)

Full Marks : 80
Time ; Three hours

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

OPTION-B

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

(@) 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) 11 only

(¢ Both 1 and II
(d) Neither I nor II
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(iv) The optimal value of the objective

(v)

function of the LPP
Maximum 3x; + 2x,
subject to x; + X, <6
2x, + %, <6
X, X, 20

is obtained at the point

(@) (2,3)
(b) (3,2)
() (0,6)
(d) (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

(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)

(c)

(d)

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

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

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 :

(a)
(b)

()

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

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

The optimal values of the primal
objective function and that of its
dual are same.

If the primal problem has m
constraints in n variables, then its
dual will have n constraints in m
variables.

Contd.



(viii) A transportation problem is (x) If the value of a game is zero, then it

balanced, if is called

(@) the number of sources equals the | (@) finite game
number of destinations | (b) infinite game

(b) there is no real distinction between | (c) fair game
sources and destinations ‘ (d) unfair game

(c) total demand equals total supply | 2. Answer the following questions : 2x5=10
irrespective of the number of {a) Solve the following LPP graphically :

sources and destinations Maximize  2x,+ 3x,

(d) total demand and total supply are | subject to x; +2x, <4
equal and the number of sources X +%,<3
equals the number of destinations
X, %20
(ix) In an assignment problem involving six (p) Show that the intersection of two

. convex sets is also a convex set.
workers and five jobs, total number of

assi ble is (c) Examine whether the following LPP has
Signments possi a degenerate B.F.S. :

@ 3 Maximize 4x,+5x, + x,
() 6 subject to 2x,+x, — x; =2
::)) ;(1) 3x; +2x, + x; =3

X, Xp, 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 +2x3 29

Xy, Xy, %3 20

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

1 2 3 4 supply
1 3(716/|4 S
2 21432 2
3 413185 3
Demand 3 3 2 2

3. Answer any four of the following :

(a)

5x4=20

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

(c)

(@)
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Obtain all the basic solutions to the
LPP —

Maximize x,+3x; + X3
subject to x,+2x, + x3=4
2x, + Xy +5Xx3 =5

X, X5, X320

Show that the following LPP has
unbounded solution :

Maximize 2x,+ X,
subject to x—x, <10
2x,— x, <40

x,x,20

Solve the dual of the following LPP :
Maximize 3x, —2x,
subject to x; <4
X, %6
X+ Xy <9
x,21

X, %X, 20

Contd.



e} Use Vogel’s Approximation method to
obtain an initial B.F.S. to the following
transportation problem :

1 2 3 Supply
1 |16 120 (12 200
2 |14 | 8 |18 160
3 |26 |24 |16 90
Demand 180 120 150

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

B
I 1II III
| 1{3}11
A I1|0]-4]|-3
mii1|sj|-1

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

(@ 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
Xy, Xp5 X3 2 0,
reduce it to a basic feasible solution.

10
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o
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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, X5, X320

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

Minimize x, + x,
subject to  2x, +x, >4
X +T7x,27
X, X%, 20
Or
Use Big-M method to solve the LPP—
Maximize 3x, - x,
subject to 2x, + x, 22
x, +3x,<3
x, <4
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%,25
5x +2x,23
X, %, 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|18 |5 20

2 6| 1|2 |5 28

3 71 813 19 17
Demand 15 19 13 18

Or

Apply the Hungarian method to solve
the following assignment problem :

I o m
87 | 85|71 |38
91|89 |75 |34
70|72 |86 |75
37 | 35|21 |88

oow>»
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