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OPTION-A
Paper : MAT-HG-3016 /MAT-RC-3016
( Differential Equations)

Answer either in English or in Assamese.

1. Answer the fo.llowing questions : (any ten)
1x10=10

woTs il eRAed $ed 41 ¢ (Releat #2oT)

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

O = BB s Toa 2 YA s (O AT ARG B 5 ) S
d6x = d¥x \(d3x ek
dt® | dat* )\ dat®

(b) What is meant by implicit solution of a
differential equation ?

GG1 SEFE T PR SFHZe AL M & 2
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(c) Form the differential equation of the

family of circles x> + y2 =a’.

x? +y? = a? ISR ARAETHR SR7Fe FANFLICO!
Ston 3 |

(d) Define an exact differential equation.

B! TN e AN G L@ ol |

(e) Evaluate the Wronskian of the

functions sinx and cosx.

sinx S[% cosx T YoI4 Wronskian e
40|

() State whether the following equation is
homogeneous or not:

wﬁwmwmm%m

(x2 +3y2)dx—-2xydy=0
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(g) Check exactness of (I LS 2FrF F90) ¢

(x2 +2y2)dx+(4xy—y2)dy =10

(h) When is a family of curves said to be
self-orthogonal ?

GBi I SifRAES (Ffoal T I = Al 2

(i) Write the UC set corresponding to the

UC function x2%e*.

UC T69 x2e™ Fets UC JFgfocst &l |

() If e** and e** are two linearly

independent solutions of a 2nd order
linear differential equation, write down
the general solution.

e2* % 3 B! faNiaR SFe T IS4 vb!
(ARTOIE FoF AL ZCE AAFIECOE T
Y fo7l |
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(k) The roots of the auxiliary equation.
corresponding to a Sth order linear

differential equation are 2, 2, 2, 3+41.
Write the general solution of the
equation.

a5l 5 W9l @RET SEE AR ANTS
AAFINOR A (P20l 2, 2, 2, 3+4i A
ATIFACOR AGEe g &1 |

() Consider the equation
(2x—-5y)dx+(4x-y)dy =0

What transformation will reduce it to a
separable equation ?

(2x -5y)dx +(4x-y)dy =0 FAFICDIE
% sl Wb [Aeaifers (separable) TIPS
TS I 2

(m) Determine the integrating factor of:
ST GO Sle1Sdl 8

dy+3y=6x2
Gbe  5¢
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~(n) In the differential equation

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

1 [6M (x,y) ON(x,y)
N (x, y) oy Ox

upon x only, what will be the integrating
factor of the equation ?

] depends

M (x, y)dx+ N (x, y)dy =0
SR APIBIR AMCZ

1 [aM (x,y) ON (x, y)}
N (x y) - oy ox

G x I HSHNE 2 (S8 FA PO Sejaaie]
ads e | |
(o) Solve (GNYH F4) :

ydx + xdy =0

(p) Write down the general form of Cauchy-
Euler equation of order n.

n AR FH-28e1 ST NFIT A= FHofeo! 1 |
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(@) Is the equation linear ?

AT (FRS = 2

2
g——g+yd—y+x=0

XS G

(r) Write down the UC set corresponding

to UC function sinx.

UC o9 sinx JAoACF UC et &l |

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

were frdl epiTARe Tes 4 ¢ <ﬁkwwwvmﬁv

(a) Determine all values of constant m for

which y=e
differential equation

mx' i35 a solution of the

2
g—g—4dy+3y 0.
dx dx

mﬁwmﬁ‘fﬂ?@,wwl

2
g——g dy+3y 0 FANFIILR y=e""
dx dx

@Gl ST 2|
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(b) What is meant by singulaf solution of
a differential equation?

GO ST T [E GFF A4 e gl 2

(c) Write down the complementary function
of the differential equation

2
j—x—g-—-y=tanx,

dgy : ;
2 _y=tanx S[FE FAAFI0R AR7EE
pEEnEMERIE

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

M (x, y)dx + (2x2y3 + x4y)dy =0
1s exact.

Ser% AR Ted M(x, y) Slesdl TS,

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

TRREC! T = |
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(e) Show that the differential equation

(x2 - 3y2)dx +2xydy =0
1s homogeneous.

(s (x2 —3y2)dx+2xydy=0
SRIFE TIBANC! AT G |

(f) Show that the ordered pair of functions

(337‘, 23“) is a solution of the linear

system :

(Tl (@ TS I T (37, 2¢7) ©F
IR AETIOR 9O AL ZH ¢

dx
Mo [ L2
dt Y
dy
=== 4 o
TR

(g9 Write down the form of particular
solution for the differential equation :

OO SRAE ARO[ I
(particular solution) I (51 12l 8

+ 2y = 4 x*

2
dg__sdy
(@b?
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(h) Solve (G F4)
xsinydx + (x2 + l)cosydy =0

(i) Reduce the Bernoulli’s equation

d
e iy Y= "2x6y4 to linear equation by
appropriate transformation.
TG AR AT AT E A6
d
xay+y =-2x°y* < (el et
NS I | '

() Find the general solution :

YRS AYE Sfeeat ¢

2
g—%-lzg—iwy:o
b dx

3. Answer the following questions : (any four)
S5Sx4=20

ooTe Al SR Se’ 991 3 (R 51t

(@) Show that the relation x? +y?-25=0
is an implicit solution of the differential

equation x+ y%zo on the interval

I defined by -5 <x<5S.
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(MYe (@ -5 < x <S5 TS

x+y%——-0 SEIFE A [BINBIE

x? +y%2-25=0 <5l TGRS T 27|

(b) Write down the general form of a
Bernoulli equation. Describe -the
method of reducing this equation to a
linear equation. | 1+4=5

QAT TN LS FoAe! FA 1 @3
TEFAET @B (ARS ANSEcE FANAT® <l
Hmforol AN T4 |

(c) Solve (Y F4) :
(Sx—y;6)dx+(x+y+2)dy=0

(d) Reduce to first order differential

equation and then solve: 1+4=5
G AR (FIE) TP TP S B
SN 41 ¢

yrr ‘e yt 2 0
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(e) Solve the Cauchy-Euler equation :

F5-20e(I9 N IFIEICo1 AL 4 2
d? d
x2-——‘g—2x—y+2y = x>
dx dx

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

AT W9 SEHed Fre Ok SEEFA A TR0
el 77 ¢

(szy + 2y2 )dx+ (x3 + 4xy)dy =0

Hence solve the resulting exact
equation. 2+3=5

si9ite a1d A FATFIECO! AT T4 |

(@) Show: that "x=t+1, y=-5t-2 1is'a
particular solution of the non-
homogeneous linear system

—d—x=5x+2y+5t
dt

ay = 3x+4y‘+17t
dt 3

Write the geheral solution of the system.
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el (@ x=t+1, y=-St-2 9§
ST GE (AfE Ao TGRS TG 2 8

£=5x+2y+5t
dt

ﬂ=3x+4y+17t
dt

F9ICe Ao AR g Tl |

(h) Solve the initial value problem :
N I S G A M E T G 10 B P S G s
d2y

2Y 7% 10y-0, y(©)=-4,
X

y'(0)=2

4. Answer the following questions : (any four)
A » 10x4=40
wete Tl emitae Ses 91 ¢ (Reiear 51961)

(a) Prove that the linear differential
d -
equation Ey+P(x)y=Q(x) has an

integrating factor of the form ol Fad
and one-parameter family of solution

y.ejp(-x)dx = jejp(x)dxo(x)dx 1L
7+3=10
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AN T (T (RS ST AN IR

%H’ ()Y =Q(x) 7 /PP g5t S

@%iﬂmﬂﬁwmaﬁmwm

G|

.eJ'P(x)dx = JeIP(x)dx

(®) ()

Q(x)dx +C

Find the orthogonal trajectories of

the family of parabolas Yy = Ex* .
S

y-ox? wfiqes ARTEGE ait

(1t)

ArFAeld Jefa =111

Find a family of oblique trajectories
that intersect the family of circles

2 2

X +y2 —c“ at an angle 45°.

5
X2 + y? = o2 IS ARG 45°. (TS

(1 R AT GO oL ATTEA#IAT AR
%ﬁ«mﬁtl
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(c) Solve the initial value problem

dy
= where
: y=f (x )

S, 0=<x<10

f(x)'-:{ and y(0)=6

1o, o =210
i (RS T

vy = () e w4 T

S, L Ot
-]

| (SRS >0, (0,

% y(0)=6.

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

255 Rbael ~ImorE L B 8

d2y

—=+y=tanxsecx
2
dx
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(e) Consider the differential equation
S NG G (T R

(i) Show that e* and xe™ are linearly
independent solutions of this
equation on the interval
—0< X <. O

,Cﬁ‘ﬂﬁmﬂ—m<x<mmexm

xe™ TANFINOR Yol (IR FoF
T 2 |

(i) Write the general solution of the
equation. 2

ATFIACOI FALFS AR o2l |

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

Explain why this solution is

 unique. _ 251=3
y (0)=1, y' (0)=4 oS AATF
FTIFIICOR TN Sere |

O3 T T 9T =, [ 4 |
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(f) Find the general solution by the method
of undetermined co-efficients :

sfadifee 525 oamform g™k TygE Seed ¢

2 :
d g+2dy+5y=6sin2x+70052x
dx dx

(g) Consider the linear system

[ Bl o) o IR 1) | < B

— =5x+2
dt =
—q—y—=3x+4y

dt
(i) Show that(Wyedl (A)

- 2t 7t
=2ewmma=ie

s (1)

y 2382[, y =e7t

are solutions of this system. S

a3 Ao TN 2 |
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(i) Show that the two solutions
defined in part (i) are linearly
independent on every interval

a<t<b. 3

(T931 (T part (i) © SEARS FAL 101
a<t<b TEHETO @RFSIE Fog 24 |

(iii) Write the general solution of the
system. 2

ANFIOR TAeEed g &2 |

(h) Solve the following: (TS F<1)
5+5=10

(1) 2x(y+1)dx- (x2 + l)dy -0, y@)=-5

(i1) (2xsiny t 93€x)dx 35 (x2 cosy + 3y26x)dy =0

() (i) Given that y=x+1 is a solution
of (x+l)2%x2—%—3(x+1)%+3y —(0).

Find a linearly independent

solution by reducing the order.
7
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(1)

d dy
(x+1) -————3 x+1 +3y =0
( ) y=

SRGE Ao GO1 TN y = x+1
=7 | ANFIIBR T FYFS N ol
ARSI Fog TG Sieed |

Given that e *, e°* and g** are
all solutions of

3 2
dY_ 4y 58 oy =08
Show that they are linearly

independent on the interval
—0 < X <™. 3

ol SR @ e, e3* T g*x

3 - 42
dy - diis dYR 0
dx®* —dx? dx

ST AP0 T =3 |

- YIS @ —w<xX<® SEAETO

AR (FRTFOIE T9F |
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() Find the general solution : S5+5=10

AR TN Slereal ¢

y d2y dy 5
(12— —8y'=3x

d’> d? d
(ii) 5{%——6—%+11—y—6y=0
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OPTION-B
Paper : MAT-HG- 3026
(Linear Programiming )
1. Answer any ten of the following :
1x10=10

() Define feasible solution of a linear
programming problem (LPP).

(i) If a given LPP has two feasible solutions,
then how many feasible solutions are
there for the LPP?

(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=pb 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 1t
true ? .
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(ix) Does the LPP

Maximize 3x; —2x,

subject to X+ x5 <1
‘ 2x1 + QXQ >4
Xy, X5 20

have an optimal solution ?

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

(x1) Consider the primal prbblem given as
Minimize x; —3x, —2x,
subject to: 3x;—x; +2x3 < 7
2x; —4x, >12
—4x; +3x5 +4x; =10

X1, Xo 20 and x; unrestricted.

Can the dual of this primal have
unrestricted variables ?

(xii) Write the relation between Z, and Z,,
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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(xut) A primal problem has 7 constraints in
3 variables. How many constraints are
there in its dual ?

(xtv) When is a transportation problem said
to be unbalanced ?

(xv) Write the full form of VAM.
(xvi) What is a fair game ?

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

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

2. Answer any five of the following: 2x5=10

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

(i1) Explain the following terms in the
context of LPP:

(a) Objective function

(b) Decision variables

(iii) Show that a hyperplane is a convex
set.
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(iv)  Solve the following LPP graphically :
Maximize Z =4x; +4x,

subject to x; +x, <35
3x; +Xx, <9
DG w2 O

(v) - What is meant by unbounded solution
in linear programming ?

(vi)  Write the dual of the following primal
problem :
Minimize Zp =15x; +12x,
subject to x; +2x, 23

2x1—4x2 <3S
xl,x2 20

(viij State the fundamental theorem of
duality.

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

D, D, Dy D, Supply

0, oh N el 30
©), 5 e e 50
O5 |2 s 20

Demand 20 40 30 10
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(ix) State the mathematical formulation of
an assignment problem.

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

[ L1001

[SISORIES 6
A

0 B b L2l |0

Find its saddle points.

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

(i) ~ Define convex set and show that the
intersection of any finite number of
convex sets 1s a convex set.

(1i) Show that every basic feasible solution
of an LPP is an extreme point of the
convex set of its feasible solutions.

(iii)  Solve the following LPP by simplex
method :

Maximize Z =3x; +2Xx,

'subject to x; +x, <4
X; — X9 <2
Xy, Xo 20
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(iv) Solve the following LPP by Big-M
method :

Maximize Z =2x; + 3x,

subject to x; +2x, <4
Xy +x, =3
Xy, Xo 20

(v) Find the dual of the following primal
problem :

Maximize 2x; + X,

subject to x; +5x, <10
X1 +3x, 26
XXy <4

x, 20 and x; unrestricted

(vi) Use north-west corner method to find
an initial basic feasible solution to the
following transportation problem :

Dl D, D; D, Ds Supply

O, 2 1L ko) 3 7 4

O, 1 7 2 1 8

O, 3 8 12 9
Demand 3 S 6
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(vi) Find an optimal solution to the
following assignment problem :

[ II 000 SRV

125 | R3OS SIS

LSMIES 3= | SO SRR Sl

44 | 25 | 24 | 21

QTR oa] s

23 |30 | 28 | 14

(viii) The pay-off matrix of a two-person zero-
sum game is given below :
B
IEEER0E 001 SN

09 || N (@ || <

III

p
u(N|o |©

O |+~ O W
N [ | P
N WO |

IV

Find the best strategy for each player
and the value of the game.
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4. Answer any four questions: 10x4=40

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

2x1+xQ"‘X3=2
3x; +2x9 +x3 =3

(1) Reduce the feasible solution
De I b e— 3ER xS
of the following system of linear

equations to a basic feasible solution :

2x1+x2 +4X3 =11
3x; + x5 +9x3 =14

(i) Explain the simplex procedure to solve
a linear programming problem (LPP).

(iv) Use two-phase method to solve the LPP :
Maximize Z =3x; —4x, +3Xx3

subject to  2x; + x, —6x3 =20
6x; +5x, +10x3 <76
8x1 —3x2 + 6X3 <50

S8, b ot =0
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(v) Use Big-M method to solve the LPP:

Minimize Z =4x; + X,

subject to 3x; +x, =3
4x;+3x, 26
X, +2x9 <4

X568 20

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

(b) Show that the dual of the dual is
the primal. 4

(c) State the complementary
slackness theorem. 2

(vii) (a) Write the dual of the LPP: S

Minimize Xx; + X, + X3

subject to x; —3x, +4x3 =95
2x, —2x, <3

2xy — X3 >5

x;, X, 20 and x; unrestricted.
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(b) Solve the dual of the following
primal problem : o

Maximize 3x; —2x,

subject to x L4
Xy <6

X+ Xy £S5

Xy 21

Xy, X5 20

(viii) Find and optimal solution to the
following transportation problem :

D, D, D3 D, Supply

W, ORI o3| 8161 11
W, 13 || 16 || 12 | 2l 13
W, 30 | 25 | 16 |39 19

Demand 6 10 12 1S
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(ix) Apply the Hungarian method to solve
the following assignment problem :

A T

AR 12381 O |88 9

(x) (a) What is game theory ? 2

(b) Describe a two-person zero-sum
game. Also mention any two basic
assumptions in it. - 4

(c) Explain the following terms :

2+2=4

Pure strategy, Mixed strategy
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