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Papér 3

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

( Differential Equations)

Answer either in English or in Assamese.

1. Answer the following questions : (any ten)

1x10=10

' WWW-%@M%@WW)

(a) Write down the order of the followmg

(b)

differential equation :°

Ol O[PS AT @ oyl
d6x+ d*x [ d3x o
de® - | dr* )| de®

What is meant by implicit solution of a
differential equation ?

GBI SR HaIaeE S e s s & 2
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(c)

(d)

Form the differential equation of the

family of circles x2 . ¥’ =d

*+y’=a WWWW‘W‘T-
WWI

Define an exact differential equatlon

B wﬁwﬁaﬁeﬁﬁwﬁw

Evaluate the Wronskian of the

functions sinx and cosx.

SINX W% cos x T Y5 Wronskian ﬁ‘-ﬁl
4

State whether the following equation is
homogeneous or not :
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(9) Check exactness of (I2iefer 79! 1) ¢

(x_2 +2§2)dx+(4xyéy2)dy =0

(h) When is a family of curveé said to be

self-orthogonal ?

D1 91 AR (o TR IFR AR 2

e?* SlI% ¢2* bl fawIa SRee e 71

(k) The roots of the auxiliary equation

corresponding to a Sth order linear

differential equation are 2, 2, 2, 3+ 4.
Write the general solution of the
equation.

@Bt 5 WE@T\WWW@W
TFIAGRE T @6l 2, 2, 2, 3+4i TCE

ARG AR T o<
(i) - Write the UC set corresponding to the () Consider the equation
UC function x2%e*. :
(2x-5y)dx+(4x-y)dy =0
2
UC Fe x“e™ Aot UC st | What transformation will reduce it to a
separable equation ? _
- 2 o 5 ; P
) 1f &7 and e®* are two linearly (2x - 5y)dx +(4x-y)dy =0 FIGT
1‘ndepen'dent solutions of a 2nd order & FelIeE Bl RIS (separable) FNRREE
linear differential equation, write down e FE o :
the general solution. '
(m) Determine the integrating factor of:

WWWWWWWWWGT ST @O BeTed ¢
AT o7 |
; wc—i}i+i!i=6x2
dxi X
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(n) In the differential equation

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

1 .[aM (x,y) &N (x,y)

upon x only, what will be the integrating

factor of the equation ?
M (x, y)dx+ N (x, y)dy = 0

1 FM (x, g)_ oN (x, y)}
N (x,y) oy Ox

ST x T ST T (90T AN EIACDI S
@S & 2
{5} ; Solve (FrngE 1) ¢

ydx + xdy =0

Write down the general form of Cauchy- |
Euler equation of order n.

n A FB-2TAR ATELET T FAT! 14 | '

(v)
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(q) Is the equation linear ?

AREREIG! CAR Z 2

dy., . dy
Ex__z—l-y-d_x-'_x;o :

()  Write down the UC set corresponding
to UC function sinx.

UC T sinx TTF UC A0 o

2. Answer.the following questions: (any five)
2x5=10

wore il oM Ol 11 2 (R Awor)
(@)

Determine all values of constant m for
“whieh - ™ _is a solution of the
differential equation
2
El__g =4 4y +3y=0,
dx dx

m < A W [T 3=, IR @

dzy
dx®
%] A 27 |

-—4%+3y:0 ABIABE y=e™
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(b) What is meant by singular solution of '

a differential equation ?

1 S IR G T 3T 1 @l 2

(¢) Show that the differen-tial equation

(x2 —Syg)dx+ Qxydg'z 0

~ is homogeneous.

(ryedt @ (x2 —3y2)dx+ 2xydy =0

(c) Write down the complementary function SRS L] T G |
of the differential equation 7 '
Py () Show that the ordered pair of functions
: I Systonx (Sen, Qe”) is a solution of the linear
system :
s o ;
é—g—y = tanx SRS TG ARTT (rgedl (@ TS 0 T (377, 27 ) T
" TR TR @Bt I 2
ol Tl I
(d) Determine the most general function:
M(x,y) such that the equation dy Py
dt :
M (x, y)dx + [2x%% + x*y)dy =0 | ‘ |
e eXact‘ : (g) Write down the form of particular

wreTe kil T M{(x, y) e TS,

M (x, y)dx + (2x2y3 + x4y)dy =0

FTRReICh T 23 |

solution for the differential equation :

ol SEE] AN FAORE [ A4
. (particular solution) ¥ SO REHIE

Wl 2
SHEE e 04
dx? X -
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M @ -5 < x <5 TS
(h) Solve (TS ) : ‘ ¥

xsinydx +(x? +1)cosydy =0 x+y %Y ~0 e R

(i) Reduce the Bernoulli’s equation

Enr b SR i X +y?-25=0 4B wERRS A |
x'd—x+y =-2x"Y to linear equation by

appropriate transformation. . (b) Write down the general form of a
S - : f= e ) | Bernoulli equation. Describe the

\ Lk e . method of reducing this equation to a
x%+y . -_2x6y4 = R TR . - linear equation. 1+4=5
S coo g QI TR TR ol | G

| ATFET GOl @ART AT vmfﬁ— Sl
() Find the general solution: A STs] T T4

AiRe T Tered ¢

2 : | (c) Solve (TN F) :

44 == 125 e ‘

dx dxi

(Bx-y-6)dx+(x+y+2)dy=0

3. Answer the following questions : (any four) ; :
5x4=20 § (d) Reduce to first order differential -

weTe WAl emraies ©el 9 o (i 51961) equation and then solve : 1+4=5
(a) Show that the relation x2 1 yg —-25=0 G A (TR S TR TS ?FT%’
is an implicit solution of the differential ST 4 2
equation x+ y—% =0 on the interval o i=0
I defined by -5<x<5. _
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fe) Solve the Cauchy-Euler equation :

F-2TET FRIBLECH] FANL 1 ¢
dey - dy 3
X 7—2x—'+2y=x
dx dx

() Determine the constant A such that
- the following equation is exact:

A%WW\?@TWWWW‘T@T

e 77 ¢

(szy + 2y2 )dx + (x3 + 4xy) diy =10

Henee solves thewresulting exact

equation. JE3=0 3

EWMTIQITQI/WWWW@I

(g) Show that x—t+l, y=-5t-2 is a |

particular dsolutionof ‘the non-
homogeneous linear system

idf=5x+2y+5i:
dt
—duy—:3x+4y+17t
dt

Write the general solution of the system.
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myedl @ }c=t+1, y=-5t-2 ¥
SERIEe (iR ATICONS FAEeT Tl 2 ¢

£=5x+2y+5t
dt
d—y=3x+4y+17t-
dt :

FATS RO AR T o |

(h) Solve the initial value problem :

ifrsiie JAE AT TN 10 ¢

d’y . dy '
28728 v10y=0, y(0)=-4
de‘ dx y f ) :

y(0)=2
4., Answer the following questions : (any four)
10x4=40
woTe Tl euitaEs el 91 ¢ (Repiear bIey)

(@) Prove that the linear differential

- d
equation a—%+P(x)y:Q(x) has an
intégrating factor of the form eJ. Plady
and one-parameter family of solution

y.ejp(x)dx = Jejp(x)dx()(x)dx +C

7+3=10
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oY T (@ ARE SEEw AN

(c) Solve the initial value problem

Y P(0)y =0(x) T o/ b o

dx ]
GIF A% TR G FoRS WY Ey+y=f(X) where
i’a .
: : : S Oxr<l
y_efp(x)dx :ljefp(x)dxo(x)dx +C Jos IS > ) and y(O) =8
i R e
(b) (i) Find the orthogonal trajectories of ‘ |
v Sl g ' :
the family of parabolas y=cx”. y @-r-y - f(x) stam = T
- 5 dx' T
i ;
y=cx’ U HARAEOE aifFs & ovoin
ArFeiole [l 3= ‘ | flx)= ;
: : : __ 1 e = 10
(i) Finda fafnﬂy of oblique trajectories
that intersect the family of circles wi% y(0)=6.
X2 +y? =c? at an angle 45°. |
' s . (d) Solve by method of variation of
parameter : j

2 197 Qwﬂﬁﬂmﬁ%"mﬁ‘ | '
X oAUy =C

: 2 ‘ elibet o9 simiorT AL 3 ¢
(1 TR A bl 6T ATFAALR AT

Gfere | | ! d*y
—5 ty=tanxsecx
dx :
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(e) Consider the differential equation

TRIEE ARSI @5 @R T

(1)

(iii)

3 (Sem-3/CBCS) MAT HG

Show that e* and xe” are linearly
independent solutions of .this
equation: ‘eh . the antetval
—00 < X <00 ; S

S (@ — o0 < X < 00 SO e T

xe® ANNFIOHR 761 (IRTSE Tog

A 2 |

Write the general solution of the
equation. : 2
FAIPLICHIT AR AL &7

Find the solution that satisfies the
condition y (0)=1, y (0)=4.

Explain why this solution is
unique. 2+1=3

y(0)=1, y (0)=4 >S AATE
AN ANYS Tiereay |
g3 g 5 g =3, R 9

1/RC/HG 2/G- 16

(9)
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Find the general solution by. the method
of undetermined co-efficients :

wRdiRe W2l e MR ANEE Thiedt ¢

d2y dy : |
@+25+5y =6sin2x+7cos2x

Consider the linear system

AR 2ot G (el 2

dx
—=0x+2
Sl
dy )
—=3x+4
dt 1

(i) Show that (@< ()

2t :
e — en

X =2e
and (%)

Y= Segt, Y= en

are solutions of this system. 5

% PITICHIR TN 2T |
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/

' y
(i) Show that the two solutions ( +1)° A 3(x+1)—+3y 0

defined in part (i) are linearlwy

independent on every intervTél SERE [ dﬁ,‘i ML y=x+1

el % 2 | AR T AT IR B
RS

m{emmpart(n)w%%ﬁ—mmﬂ@i SRR ey il Sered|

a<t<b IEIETS (ARFOIE 9T o |

(i) Given that ¢ *, ¢3* and o4* are
‘ : all solutions of
(iii). Write the general solution of the

system. 2 d3y i dgy
SNETICHI YR T o7 | | dx’

Show that they are linearly
independent on the interval -

dy
+5—=+12y =0
7 _y :

(h) Solve the following: (FN 1)

5+5=10 —oE K5 : : e
0 : 3 - w -x 3x <
(1) 2x(y+_1)dx—(x2+1)dy=0, y()=-5 | frm (le®, e T ot

(ii) (2xsiny+yle*)dx+(x?cosy+3y°e”)dy =0
3 2
: ; @——6 d Y. dy

i : P = +12y 0
(i) (i) Given that y=x+1 is ‘a solution dx
%y
of (x+1)2 dx 3(x+1)—+3y 0. SRRE PGS LT 2 |
~ ' MY @ -0 < x <00 TIFCTE
Find a linearly independent LR (@RFSIE T9T |

solution by reducing the order.

T
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() Fiﬁd the general Solution: 5+5=10 OPTION-B

AyEe e SRear: 00 | Paper : MAT- I—IG‘— 3026
' § (Linear Programming )

i) j_? 5, Zi i) 3x2 | |. Answer any teh of the féllowing :1Xlo-=10
' (i) Define feasible solution of a linear

i d_S% d? g o dy e programming problem _(LPP). |
dx dx dx (i) If a given LPP has two feasible solutions,

then how many feasible solutions are
ihere forythe LPPS

(i) How many basic solutions are possible
in a system of m simultaneous linear

equations in n (>m) unknowns ?

(iv) When is a basic solution to the system
of equations Ax=p said to be
degenerate ?

(v) Define surplus variable.

(vi) When is an LPP said to be in standard
format ?

(vii) Define hyperplane.

(viii) “All boundary points of a convex set
are necessarily extreme points.” Is it
BaLe @
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(ix) Does the LPP

()

()

(i)

subject to

‘subject to

Maximize 3x; —2X;

X +x =1

2% +2xy 24

: X1, Xg >0
have an optimal solution?

Name two methods that can be employed
to solve LPP having artificial variables.

Consider the primal problém given as’
Minimize x; —3x; —2x3

3)51 — X9 =+ 2)C3 < i

23 —4x, 212

X, X, 20 and x; unrestricted.

Can the dual of this primal have
unrestricted variables ?

Write the relation between Z, and Zj,

- where Z, is the. optimal value of the

~ primal objective function and Z, is the

optimal value of the dual objective
function.
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(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xuiti)

A primal problem has 7 constraints in
3 variables. How many constraints are
there in its dual ?

When is a transportation problem said
to be unbalanced ?

Write the full form of VAM.
What is a fair game ?

Is it necessary that a game should
always pass a saddle point ?

Can a two-person zero-sum game in
normal form be solved as an LPP?

Answer any five of the following: 2x5=10

(1)

(1)

(i)

) ($em ~3/CBOS) MAT HG 1/RC/HG 2/6 23

Define basic feasible solution (B.F.S.)
of an LPP. When is a B.F.S. said to be
non-degenerate ? '

[Explain the following terms in the
context of LPP:
(a) Objective function

(b) Decision variables

Show that a hyperplane is a convex
set, :
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(i)

(v)

(vi)

(vii)

" (wii)

Solve the following LPP graphically :
Maximize Z =4x; +4x, '

subject tor gt ¥ <D
3% '+t x; <9
X1, X5 20

What is meant by unbounded solution
in linear programming ?

Write the dual of the foIIowmg primal

problem :
Minimize Zp =15x, +12x,

subject to™ “x; +2x, =3
e Mueii< B
Xy, Xp =0

State the fundamental theorem of
duality.

Find an initial basic feasible solution
to the following transportation problem
by least cost method :

A D Pl B SRR O Supply
O gapifiiigidl 4 30
‘e S omel inel] 4 50
0} Bis s gis 20

Demand -~ 20 40 30, 10
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(1x)

()

State the mathe_matical formulation of
an assignment problem.

In a two- person zero-sum game, the
pay-off matrix is given by

B
Il T

Lokl & 6
A

Iled 12 il

Find its saddle points.

Answer any four of the following: 5x4=20
(1)

(111)

) (Som < 3/CBCS) MAT HG

Define convex set and show that the
intersection of any finite number of
convex sets is a convex set.

Show that every basic feasible solution
of an LPP is an extreme point of the
convex set of its feasible solutions.

Solve the followmg LPP by s1mplex
method :

Maximize Z =3x; + 2x,

subject to x, +x, <4
Xq —x2 <!
Ky, X 20

I/RC/HG 2/6 25




(iv) Solve the following LPP by Big-M _
method : (viij Find an optimal solution to the

i i t blem :
Maximize Z =2x, +3x, following assignment problem

subject to x; +2x, <4 |
X+ Xy =3 - I Bk~ HlE o TV

Mi 0 Al12°}s0 |21 |15
(v) Find the dual of the following primal B8 .38 19wl 31
' problem : : :
. C |44 |25 |24 |21
Maximize 2x; + x, ‘ :
: o230 F 301128 51714
subject to x; +5x, <10 -
JCI s SXQ >0 )
Sl (uill) The pay-off matrix of a two-person zero-
x, 20 and x; unrestricted ' sum game is given below :

(vi)  Use north-west corner method to find -

an initial basic feasible solution to the | Bl s bl IV V_
following transportatlog problem :. Idbeslhs | L8 0
Dyt Dy ADg o D 1 Ds. Supply | Rlle 5.l 4 | 6| %7
O, 2ol bl GG 8 7 4 0 e ] % B i B R R -
Q? : _2 b 3 R 6.2 2.4 ]
O, 3 g 12 9 ;
Demand 3 S 0 I'ind the best strategy for each player

and the value of the game.
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4. Answer any four questions :

()

(%)

(iii)

()

10x4=40

Show that the following system of linear
equations has a degenerate solution :

2x1+x2~x3 =)

le 3b 24’C2 +x$ :73

Reduce the feasible solution

of the following systém of linear

€quations to a basic feasible solution : .

2%+ Xy +4x5 =11
3x1 an Xy +SXS =14

Explam the 31mplex procedure to solve
a linear programming problem (LPP).

Use tvvo—phase method to solve the LPP :

Maximize Z =5x; =g, 3k3

subject to  2x; + Xy —6x3 =20
6x; +5x, +10x; < 76
8x; —3x; +6x3 <50

X1, X3, X3 20
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(v)

(vi)

{1ii)
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Use Big-M method to solve the LPP:
Minimize Z =4x; + x,

4x, +3x, 26

X, +2x,<4

subject to

X1, Xg >0

() What is the significance of duality
in linear programming ? 4

(b) Show that the dual of the dual is

the primal. o
(c) State  the complementary
slackness theorem. 2

(it)  Write the dual of the LPP 5
Minimize x; + x, + x5

- 2x, <3
2x2—JC3 25

subject to x;

X, X, 20 and x; unrestricted.
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(ix)  Apply the Hungarian method to solve

(b) Solve the dual of the following the following assignment problem :

i lem : :
primal problem | 5 I 0 o v

Maximize 3x; -2x,
. : At A2 0 08 9
subject to X <4 ‘
o B 8 ligniy 7
2 En
R € il 4] a2 10
Xoiz k.
%550 D9 9 8 9
(x) (1) What is game theory? . 2
(viii) Find and optimal solution to the : :
~ following transportation problem : (h) Describe a two-person zero-sum
: 1 pame. Also mention any two basic
B B, D D Sipply assumptions in it. 4
' : : , (¢) Explain the following terms :
1174 19 14 | 285 1 11 L ' 2+2=4

Pure strategy, Mixed strategy
W, 16 koG i i2 ) 01 13

W, 3o los e |29 | 1o

Demand 6 10 12 15
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