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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 following questions: (any ten)

1x10=10

were WAl eMtAe] Sed 34 ¢ (Rt wabt)

(@)

(b)

Write down the order of the following
differential equation :

©EE SREE TR @ F ¢
d®x (d*x)(d3x

+ +x=t
dt® (dt4 J[dﬁ }

What is meant by implicit solution of a
differential equation ?

G5! ORI AP TEAZS TG A 5 2
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(c)

(@)

(e)

Form the differential equation of the

family of circles x? + vy’ =d?.

x* +y® = a® J& SARATHR ST FARIID!
S0 4 |

Define an exact differential equation.

<51 F2AN SR TR e il |

Evaluate the Wronskian of the

functions sinx and cosx.

SinX W% cosx T YOI Wronskian e
7| |

State whether the following equation is
homogeneous or not :

O TR TG T W= e

(x2 +3y2)dx—2xydy= 0
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(9)

(h)

(i)

0)

Check exactness of (IS 2T F41) ¢
2 2 12
(x +2y )dx+(4xy—y )dy:O

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

B! e AREES o Ferm 3 3 AR

Write the UC set corresponding to the

UC function x%e*.

UC Tod x2e* Aeits UC Aot foval |

If e2* and e3* are two linearly

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

o2* WF 3% Bl A SRFE IS 0!
aRESIE T L 206 TP LR
sy foral |
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(k)

@)

(m)

The roots of the auxiliary equation
corresponding to a Sth order linear

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

@5l 5 VAR @RF 7T ﬁ‘fhmﬁ AYAF
FAPIAGR T @1 2, 2, 2,- 3+4i T@E
RO YR ST &7l |

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 FAIFIVHE
{3 Tl bl [Reaifere (separable) FNBRe(Ta
TS A 2

Determine the integrating factor of:
e @4 Tienal ¢

dy 3y 2
ool AP L B
dx+x %
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(n)

(0)

()

In the differential equation

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

1 [aM (x,y) 0N (x, Q)
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
wRE AP AL

1 [aM (x,y) @N (x, y)]
N (x,y) dy ox

wie x 9 Mo E & mﬂfmﬁmﬁw
@ & 2

Solve (4 F41) :

ydx+ xdy =0

Write down the general form of Cauchy-

Euler equation of order n.

n AR TH-2TeT S PLER A4ae HATH! feral |
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(@)

(r)

Is the equation linear ?

ATFEACH! CARE A ?

2
i‘y—+y%+x=0

dx2

Write down the UC set corresponding
to UC function sinx.

UC o6 sinx JACATE UC A2t foral |

Answer the following questions : (any five)

2x5=10

woTe Wl oA el 4l 2 (R @iivot)

(@)

Determine all values of constant m for
which y=e™ is a solution of the
differential equation

dy_,dy

- +3y=0
dx*  dx Sy

m I S W R =, TR A

d’y ,dy
=2 422 13y=0 FATIER y=e"
T y

a5 AL 2 |
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(b)

()

(d)

What is meant by singular solution of
a differential equation ?

&1 SR AR G T et [ ge 2

Write down the complementary function
of the differential equation

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

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

s U T M(x, y) Teredl TS,

M (x, y)dx + (szya - x4y)dy =0

Feen AL =
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(e)

(9)

Show that the differential 'equation

(x2 = SyQ)dx+ 2xydy =0
is homogeneous.

ordedt @ (x* - 3y?)dx + 2xydy =0
SR N[R!I |

Show that the ordered pair of functions

_ (337‘, 237‘) is a solution of the linear

system :

oriedl @ ThT 3A T (37, 2¢7" ) T
(a3 SAeeTICoR @Bl Y 23 8

dx
& _5x+3
dt X+ oYy

dy
4 _4x+
0

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

GoTq SRIEE AR R A
(particular solution) I {TH! &7l ¢

d'y _,dy

— + 2y =4x

dx’ S o
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(h) Solve (314 1) :
xsinydx+ (x2 + l)cosydy =0
(i) Reduce the Bernoulli’s equation

d
X Ey +y=-2x°y" to linear equation by

appropriate transformation.

TG FATA FAYTS AT FAT 1!
x%+y=~2x€'y4 T R A
WIS T4 |

() Find the general solution :
SR A S 2

2
4%-12%%;;:0

3. Answer the following questions : (any four)
5x4=20
were il AR el w1t ¢ (R 5161)

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

equation x+ y% =0 on the interval
I defined by -5<x<5.
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(b)

MYeA @ -5< x <5 TS

x+y«j—i=0 SR HAPRECHH

x* +y?-25=0 9B SEHRS NG 2 |

Write down the general form of a
Bernoulli equation. Describe the
method of reducing this equation to a
linear equation. - 1+4=5
AT TP AGRS RAGT a1 @2
AT Bl (ART ATFIAA TS F4

Az Oe! AT T |

(c) Solve (FHIYH F1) :
(Bx-y-6)dx+(x+y+2)dy=0

(d) Reduce to first order differential
equation and then solve: 1+4=5
G T (TFE) T AN FAAS -
AL 91 ¢

y” + y! = O
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(e)

(9)

Solve the Cauchy-Euler equation :

FH-2TER ATFRACH! TNL 31 8

3

2
xzd—g—QxEy—+2y=x
dx

dx2

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

AT TN TG ACT TSI SREE A1
Tl 7w ¢
(Axgy - 2y2 )dx+ (x3 + 4xy) dy=0

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

#9ite 7 I FATIFICe! AL T |

Show that x=t+1, y=-5t-2 is a

particular solution of the non-
homogeneous linear system

E£5x+2y+5t
dt

d—y=3x+4y+17t.
dt

Write the general solution of the system.
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orgedl @ x=t+1, y=-5t-2 &R
b PP T B G O L (D) S B 1 o B P RS D T

EI'~7£=L-“>Jc'+2y+5'>t
dt

@=3x+4y +17t
dt

FNTS AR LR T vt

(h) Solve the initial value problem :

wifirie A8 ! T 1 ¢

2 .
Q+7d—y+10y=0, y(0)=-4,
d*  dx

y(0)=2

Answer the following questions : (any four)

10x4=40

were il enicae] ©es a4t ¢ (R 5196))

(@) Prove that the linear differential

i d

equation Ez—+P(x)y=Q(x) has an
integrating factor of the form eI P(_x}dx
and one-parameter family of solution

y.eIP(x}dx = jejP{x}de()C)dx +€
7+3=10
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(b)

AN FA ([T [ART SRFA TN

%+P(X)y=Q(X) 3 /PO bt e
QT YR ATFIINBR G5 oS Y
2

y-efP(x)dx & jefp(x)de(x)dx+C

() Find the orthogonal trajectories of

the family of parabolas y =cx?
5

y=cx’ wfges AREresie wife
ArFoAolY Fofa 31|

(i) Find a family of oblique trajectories
that intersect the family of circles

2

x* +y? =¢? at an angle 45°.

5
X2 +y? = o2 I ARARTDIF 45° @S
(2 4 A3 GOl ToLF ArFA=A AR
Tfened |
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(c)

(d)

Solve the initial value problem

dy
= 4+ y = f(x) where
—tY - f(x)

S U= x<10

5 o) -
1l sk o800 Y0 =8

f(x)={
wifiri RS e

%+y=f(x) I ¥4 TS

5, 0<x<10

-]

1,. %210

wi y(0)=6.

Solve by method of variation of
parameter :

2A5a {619 dmferE AN 91 ¢

d2y

—=+y=tanxsecx
9 A
dx
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(e) Consider the differential equation
S B B FRT T

(i)

(iii)

Show that e* and xe* are linearly
independent solutions of this
equation on the interval
-0 < X <00. S5

(TS @ — 0 < x < o0 THARTO * e

xe* FNBIE 51 (aRwena Fog
I 27 |

Write the genéral solution of the
equation. o

STTREICBI AR T {3741 |

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 b€ AoTF -
FABIDR AL Sfevear|
G2 N Y G =, A 3= |
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B T o~

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

wldifTe w2 Awfors MuRe waw Siiea e

2 _
i"’i+2d—y+ SY =6sin2x + 7cos2x
dx® dx

(g) Consider the linear system

RS 2dilent @bl (EART T

()
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dx
—=5x+2
dt g

ﬂ=3x+4y

dt
Show that ((73€al (X)

2t 7t
xX=2e", ¥:e

and (W%:)

y= 362t, y= e'?t

are solutions of this system. 5

G IR AT 2 |

Contd.



E x+124Y 'y ay
(ii) Show that the two solutions | (x+1) d? 3(x+1) +3y=0
defined in part (i) are linearly

independent on every interval SR IO €51 FALG y = x + 1

W | ATRIANGR T 695 IR 9Bt

a<t<bh. 3

| - aReeIr Fon T Thiea |
Y&l (@ part (i) © TERS FLH 75!
a<t<b SEEES (FRISIR FoT T | (@) Given that ¢ *, ¢%* and ,%x are

all solutions of

(iii) Write the general solution of the

system. 2 d3 a2
| - 'd?—fi y+5%+12y 0.
SIONGICoR Al T o |
: Show that they are linearly
(h) Solve the following :, (I 1) lj‘iefi“jiﬂt on the interval
5+5=10 ' 3
el witE @ e %, 3% wim 4x
() 2x(y+1)dx-(x?+1)dy=0, y@)=-5 s e
ii : 8% 2 guicka -
(1) (2xsmy+y e )dx+(x cosy+3y‘e )dy 0 d3y_6@ &

. —= 412y =0
(i) (i) Given that y=x+1 is a solution

Sy i SRRET HAPACCGI FAA 2T |

of (x+1)"—= dx ~3(x +1) +3y=0.

(MG T —0 < x <0 TATHETS

Find a linearly independent AR (ARFeIE Fog |

solution by reducing the order.
| 7 3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/6 19 Contd.
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() Find the general solution : 5+5=10

AigEe AN Sieredt ¢
: ﬁ 2%y dy =B
(I) dx2 dx y

d’y 6dy 1 B

o N S
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=8x"

dy
-6y =0
ol

OPTION-B

Paper : MAT-HG- 3026
(Linear Programming )

Answer any ten of the following:

1x10=10

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

(i) 1f a given LPP has two feasible solutions,
then how many feasible solutions are
there for the LPP?

(uii) 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 ?

(vit) Define hyperplane.

(viii) “All boundary points of a convex set
are necessarily extreme points.” Is it
true ?
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(x)

()

(xi)

(i)

Does the LPP

Maximize 3x; —2x,

subject to X +x; <1
2x; +2x, 24
Xy, X5 20

have an optimal solution ?

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

Consider the primal problem given as

Minimize x; —3x; —2X;3

‘'subject to 3x;-x3+2x3 < 7

2x, —4x, 212
—4x, +3x, +4x3 =10

x;, X, 20 and x; unrestricted.

Can the dual of this primal have
unrestricted variables ?

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

(xiv) 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?

. 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 ?

(i)  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)

(v)

(vi)

(vii)

(viii)

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

subject to x; +x; £5
3x;+x9 <9
X1, Xo >0

What is meant by unbounded solution
in linear programming?

Write the dual of the following primal
problem :

subject to  x; +2x, 23
2x1 = 4JC2 S S5
X1, X9 >0

State the fundamental theorem of
duality.

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

D, D, D3 D, Supply
0, 2] vloaop 4y 30
0, gfras ol 50 -
0, s 1o Pa [ gllolign

Demand 20 40 30 10
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(i)

()

State the mathematical formulation of
an assignment problem.

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

B
Pl Tl

Va6 8.6
A

a0 12 2

Find its saddle points.

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

U

(i)

(iii)

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 25

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 following LPP by simplex
method :

Maximize Z =3x; +2x,

subject to x; +x, <4
X1, Xo >0

Contd.



(i)

(v)

(vi)

Demand

Solve the followmg LPP by Big-M
method :

Maximize Z =2x; + 3x,

subject to x; +2x, <4
X +x, =3
X, X5 20

Find the dual of the following primal
problem :

Maximize 2x; + x,

subject to x; +5x, <10
"o Xyt 3x2 >6
X +xy,<4

Xy 20 and x; unrestricted

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

Dy +Dy <Dy "Dy D. - Supply

21 Ik QOR T3 7 4
1 7 2 1 8
3 8 12 9
3 S 6
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Find an optimal solution to the
following assignment problem :

I | GO 1 SRS 1,

12430 121 | 15

181133 1.9 |31

44 |25 | 24 | 21
23 |30 | 28 | 14

.0 W »

(vm) The pay-off matrix of a two-person zero-

sum game is given below :

B
 UTGRd | R () e '

1

00-40_<

I11

2
—
o [No o [

8
6
3
2

N || A

3
S
4
IV 6

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

()

(ii)

(iii)

(v)

subject to

10x4=40

Show that the fbllowing system of linear

equations has a degenerate solution :

2xl+X2—)C3 =15

Reduce the feasible solution
Xi'=2, %5 =35 x|
of the following system of linear
equations to a basic feasible solution :
2X; + Xy +4x3 =11
3x; + Xy +5x5 =14

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

Use two-phase method to solve the LPP :
Maximize Z =5x; —4x, +3x,
6x; +9x, +10x3 <76

8x; —3x, +6x5 <50

X1, X9, X3 >0
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(v)

(vi)

Use Big-M method to solve the LPP:

Minimize Z =4x; + X,

subject to 3x; +x, =3
4x; +3x, 26

X +2x,<4

X1, X9 20

(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: 5

Minimize x; + Xy + X3

subject to x; —3x, +4x3 =5
2x; —2x, <3

2x5 — X329

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 :

primal problem : 5 I | R | S L
Maximize 3x, - 2x,
A 1121100 8 |9
subject to x; <4
Bl s 1
X, <6
X EXa ED ~ 4 GO TR I E 12 3510
xy =1
Drergag. 8 18
X1, X5 20
(x) (a) What is game theory ? 2
(viii) Find and optimal solution to the (b) Describe a two-person zero-sum

following transportation problem : game. Also mention any two basic

D . D, Dy D, Supply assumptions in it. 4
I : ¢ ; (c) Explain the following terms :
| ' 2+2=4

Pure strategy, Mixed strategy

V4 19 1144123 111 11

W, 1503612121 | 13

W, 30125 116 |39 19

Demand 6 OO <12 415
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