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Answer the Questions from any one Option.

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

OPTION-B
Paper : MAT-HG- 3026

(Linear Programming )

" Full Marks : 80
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.
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OPTION-A

AEATL Form the differential equation of the
Paper : MAT-HG-3016 /MAT-RC-3016 - % \ & 3

: o \ 6 family of circles x* +y? = a?.
( Differential Equations) . +-% |4 '
L . 1
Answer either in English or in A's'sameézé.} § X2+ yg =a? IR ARAGTCOI SR T [FREICo!

5157 1 |

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

mﬁmwm@mws(ﬁmmm)

(d) Define an exact differential equation.

L RRIRACE R R RIS CE ke R
(@) Write down the order of the following

differential equation : ' (e} Evaluate the Wronskian of the

- functions sinx and cosx.

O IAFE FAINDE @ Bl g
SinXx 9% cos x T oI Wronskian 63

d6x+ d*x d3x 4 |
i ol s e

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

(b) What is meant by implicit solution of a
differential equation 2 O TR0 FANIES T T2 T g
9GB! GG
I T RS e i s 9 (x? +3y?) dx - 2xydy = 0

3 Sem-3/CBCS) MAT G 1/RCHG o
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(9)

(h)

)

0)

Check exactness of (ISl < )
’ :
(x + 2y2)dx+(4xy - y.2)dy =0

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

<Dl 9G4 AR T T 3 9 #A1fF 2

Write the UC set corresponding to the

UC function x%e*.
T e
UC T x'e #itaies UC saforst il

If o2 33
€” and e** are two linearly

independent solutions of a 2nd order

linear differentia] €quation, write down
the general solution,

™ SR &3 b| i e AT 151

QRFSIR T0F Tt 2 TFRAB 141
4 a2 |

3 (Sem-3/CBCS) MAT HO JRC/HG2/G 4

(k)

)

(m)

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.

qol 5 TWE @RE S[EE AN AT
TR & @201 2, 2, 2, 3+4 R
FAAGICHIE A= TN o=

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 FTRHEICHRE
& i @bl e (separable) TTF=ETE

wﬁbaﬁ%ﬂ?

Determine the integrating factor of:

3 (Sem-3/CBCS| MAT HG 1/RC/HG 2/G S Contd.



(g) Is the equation linear?

(n) In the differentia] equation '
FANFLI! @RT R ?
M (x, y)dx+ N (¢ y)dy =0, if 2

! d°y dy
—Ziy—=+x=0
__E__['aM—__(x, Y) 8N (x,y)] B
NGyl oy o | depends

?pon xonly, what will be the integrating () Write down the UC set corresponding
actor of the equation ? to UC function sinx.

M (x, y)dx + N (x, Do UC T sinx JAACE UC Fi2ow! &l |

A Tz 2. Answer the following questions: (any five)
' . _ 2x5=10
m{ﬂéﬁﬂ_%ﬂ] oo Ml eMTAIRE T T4 ¢ (ﬁ'@ﬂ'ﬁ?’ 2H1551)
4 Y ox
(a) Determine all values of constant m for
? RS x%ﬁmﬁw mﬂ%mmﬂ which y=¢™ is a solution of the
I : differential equation
2
(o) Solve (Tt <wy) - %—4%+3y:0,
x
ydx = Xd =
SS9 m 3 SR T T 4, TR A
(p) Write down th
€ general for d? d
Euler equation of order nr_n Sy “dx_lj t Exg PO ARSI
n @ Hfo-2Te18 Fenaaerq STRe! oI fora | <GBl I = |
3 (Sem-3/CBCS| MAT HG I/RC/HG 2/ 6 3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 7 Contd.
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(b)

(@)

Wh‘?lt is meant by singular solution of
a differential equation ?

aﬁWﬁﬁaﬁ%aﬁmmgﬁmﬁsq@?

Write do?vn the complementary function
of the differential equation

2
—d—x?z- —Yy=tanx

2
ey,

2 Y7 lanx SRes Afeeioi AREEE
ST el |

Determi
. ermine the most general function
(x, y) such that the equation

M (x, y)dx + (2x22 4
. Yt =
1S exact. y]dy g

S[O]F AL Fayey M(x, Y) Ties s,

M (x, y)dic+ (2x%y° x*y)ay = o

Wﬁ@‘fﬁ ﬂQﬂQfQEH

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 8

(e)

(9)

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/G 9

Show that the differential equation
(x2 - Syz)dx +2xydy =0
is homogeneous.

2 2
vded @ (x -3y )dx+2xydy =10
SR TAIFACIC0] TG |

Show that the ordered pair of functions
(337’, 237’] is a solution of the linear

system :

el @ T T T (37, 2e7t) T

@RS dETIR @bl TN = 6
dx
— =5x+3
TR
%:4x+y

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

TE SaaE ARO[ T
(particular solution) < Folto! el 2

glj—l?uEEiJrQyzétx2

dx dx

Contd.



(h)  Solve (1 <) -
xsinydx + (x2 A 1]

cosydy =0

el @ —5<x<5 MBI

x+y%=o SR FTRRCICE

() Reduc
€ the Bernoulli’s equation , : .
s, O X242 —25=0 ¢l SRS A 2|
dx Y to linear equation by
appropriate transformation (b)) Write down the general form of a
Coe = o ' Bernoulli equation. Describe the
AT T2 i q ;
dy {© TS Fie<et method of reducing this equation to a
-’CEx— +Y=-2x5y" o o linear equation. 1+4=5
TS = | QT R AR FACS! Fiil @R
() Find th RS 0l @RS pPISTT P\ RGN
e
FeRe ge%“;al Solution : szfors! AT 101
419 Tfejaq) o
4Ly dy (c) Solve (FIKR ) :
DA N g 12Y=0
AL (3x-y-6)dx+(x+y+2)dy=0
Swer the fol]O“j
INg questj y
weTe fiy i S (anyﬁzu:)’) (d) Reduce to first order differential
Wl TR g . 5x452 equation and then solve: 1+4=5
(@) Show th ¢ (R sra1)
A a]t t.he relation 2 , ¥?_25=0 G A () S A S T
plicit Solution of the differeon;al LA 41 8
€quation dy
yrLe % e
I defined 1 dx O on the interval Y e
e
VAR ST
S .
3 (Sem-3/CBCS) NAT HG 1R kg 26 10 3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/6 11 Contd.
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-Euler equation: ' < el (?le:tn'rl, y= _5t-2 o
‘ SIS (A1 Ao AR T 27 8

-G TR S = 5 o
— —5x+2y+5t
o T — 3
& R %:5:-:3x+4y+1?t

() Determ;
e 51T 2AETIRIE AL FedE F

the constant A such that

ar system

the followin
& €quation is exact :
AS T Tines s [ (h) Solve the initial value problem :
T = R I i R A I
2
Aty 0,2 afgdiral \o SR o) 2
( Y+2y )d"+(x3+4xy)dy=o dx2+7dx+10y 0, y(0) ,
Hen ' "0\ =
equaiieon_smve the resulting exact y(0)=2
NS 2+353 4. Answer the following questions : (any four)
O TR A ey S 10%4=40
{g) Sh{)w th 9619 %‘ﬂ LA EE] Caq 4] 8 (ﬁmm W)
. at = .
e oule solt+'1’ Uis Ot =0 SISNS (a) Prove that the linear differential
omogeneoys Iinlitlon of the non- dy
equation E+P(x)y =Q(x). has an

dx
—_— 5 = %
gt 22y 5t integrating factor of the form efm”dx
dy and one-parameter family of solution
b = St
dt Y+17t > (x)d > (x
Write i y‘ej'! (x)dx £ JBIJ (,\)d‘xo(x)dx (@
€ genera] Solution of the systemnl 7+3=10
3 (Sem-3/CBCS) M
e L 3 (Sem-3/CBCS) NAT G 1/RC/HG 2/6 13 Contd.
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M R @ GRS e 7R Az
i : (c) Solve the initial value problem
Td}+P ()y =Q(x) 7 eIP(x)dx 5l ST
_ : dy
e : i = here
b @Wﬁmﬁmmmmm ax Y e
I ) {5 R0 <bl0
P(x)dx )= ¢ =
y.e — (o] P()ax ety Ol
__Je = Q(X)d_x—l-c ' 1, x=>10
(b) (i) Fi 3
th :
€ family of parabolas y = o2 s ny*“ y = f(x) =aE =l T
5
L)
Y=cx wﬁ;im ARTEo T I SR I< b <110
ATFAY Fiefy 2wy A
(i) Find : '
a fanuly of Oblique trajectories B[ y(O) —E],

that i
Intersect the family of circles

2.0
.4 +y =C2 at an aﬂgle 450. y A
(d) Solve by method of variation of

; S5 parameter :

Dt
Wz;% ¢” I AR 45° (@199 ollpeT Roael ~Gfew AR 1 ¢
(%

_ mlwﬂm%ﬁt‘&fﬁﬁ%ﬁﬁﬂfﬁ

@ 2

Ei—“z— +y =tanxsecx
3 (Sem=3/CBCS) AT HG 1/Re G 2/ 14 f
3 (Sem-3/CBCS| MAT HG 1/RC/HG 2/G 15 Contd.



() Consider the differential equation
SR AN @b (Tt 2

d2y d
=5al

S i
ili?w that e and xe* are [incati
€pendent solutions of this

e iz
g tonE s on the interva1
TREUEOE = o

xe™ ATpae5ra & ;
T 2 ol EResiE 294

{”) Wr ite the

€n ; .
€quation, general solution of th;

(iii)

Find ¢ :
- : l.le' Solution that satisfies the¢
condition Y (0)

Explain =1, y'(0)=4.

Unique, Why this solution] i;
2+1=

y0)=1,

S e T T

ST B

T s
- iﬂﬂ'ﬂ%’ﬂh‘ﬁiﬁ o, 121 =41 |

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

wRdiEs A EmfeE AR AN Teedl 8

2
ﬂ+2-Ci—y+5y =6sin2x+ 7cos2x
dx? dx

(g9 Consider the linear system

&R 2die) ol IRl 2e

dx
e e )
dt =

dy -
—= =3x+4
dt <

() Show that (73Sl ()

2t Tt
X=Yeawn=c

and (%)

g o
y=3e r’ y= el
are solutions of this system. 5

a3 Ao L 2 |

3 (Sem-~3/CBCS| MAT HG 1/RC/HG 2/G 17 Contd.
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d’y dy
2 —_—
(W) Show th _ (x+1) &F—S(x+1)-dz+3y_0
defineq \at the two solutions
X indepen(;n part (1) are Iinearly G| ﬁﬁlﬂﬁ‘!(,i?% &EIET AL Y= x+1
a<t<p Fon cvery intell 22 | ATFIABIA T TIPS FE <ol
. : ARSI ToE T Cferedl |

M & part 1) B e 7

3

ASt<bh Sy RS w97 = (i) Given that ¢, e** and g** are
e i all solutions of
(@)  Write
Syst ral solution of the 3 2
5 2 1Y 69858 s12y-0.
dx’ X ¢
ST
MINIEES
R Show that they are linearly
(M) Solve the follovy - Tieffjlffj“ on the interval ;
g (Mg =1 :
5+5=10 ﬁ};n Gﬁ—{v}i r';]' e—x’ eSx m e4x

(i
(i) (

( i) (U

) 2x(y+1)dx__

QxSiny + yaex)

b 41)ay o, y(1)=-5

dx + (x2 cosy + Syzex)dy 20
GiVen
L Y=x+1 is a solution

Of (x+ 1) gil_i

A2 “3(x+1)§xy_+3y -0.
Fing

3 2
iy 1Y 5% joy=0
dx dx dx
TG A1 T

@S @A —o0 < x <0 RIS
FAHEER ([@RFOIE T |

iR
Solutiop élneaﬂy independel’lt
Y reducing the order- 3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/6 19 Contd.
J J.Et‘m,ﬂ“glfcﬂcs.
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R T e

() Find
the oe o =
general solution;  5+5=10 OPTION-B
m’dmc r— T
ERIND R Paper : MAT-HG-3026
Digidar (Linear Programming )
) 1 ' '
A “dx — 3y = 3x2 _ Answer any ten of the following :
1x10=10
i 5 (i) Define feasible solution of a linear
(ii) Ex__é__‘s_c_z’__g,iH  dy programming problem (LPP).
(ixg ‘_____'_6 — iy . -
| g (i) Ifa given PP has two feasible solutions,
then how many feasible solutions are
there for the LPP?
== ol (iii) How many basic solutions are possible
' in a system of m simultaneous linear
equations in n (> m) unknowns ?

(iv) When is & basic solution to the system
of equations Ax=Db 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

(Sem ~2/(Re true ?
) (oem =3/ CBCS) MAT HG 1/RC He
ASEuelG 90 3 (Sem-3/CBCS| MAT HG 1/RC/HG 2/G 21 Gontil
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(x) Does the LPP

subject to  x; +x, <1
2x; +2x, > 4
X1, X5 20

hav i
€ an optimal solution 2

to solve LPP hay S that can be employed

(xi) Conside g artificial variables.
r the prima] problem given as
n a

Minimize X ~3%, -
9 5 2%
3
subj
s 8; Xo+2x, < 7
3 =
2x; — 4, 512
X5 Xo

20 an
@ & unrestricted.
an the dUal of

; thi :
unrestricted Vafiablezlgs Primal have

(xit)

function.

. Answ

(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?

erson zero-sum game in

(xviii) Can a two-p
be solved as an LPP?

normal form

er 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.

3 (Sem-3/CBCS) MAT HG 1/RC/HG 216G 22
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(iv)

)

(vi)

(vii)

(vii)

Ma__xjmize Z = 4x, +4x
2

subject to  x, +x, <5
7 =
S S
xl) x2 >0
What is
: A meant b
L Y u
$ linear pmgramm;zol;mded solution
rite the d :
oD ual of the f } _
em : ollowing primal
Minimj
128 Zp = 1555
subject to Ao 2
523
2X —4x, <5
xl; x2 >0
State th
e fi
duality. uUndamental theg f
rem O
Find an i
mnitial b
to the fO asic fe A
i tllowmg franasy as;@e o
st cost methodp Itation problem
DN
3 )
O, %0
03 50
Demand 20, 49 20

3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/6 o
4

(%)

3. Answer any four©

(1)

(1)

(iii)

3 (Sem - 3/CBCS) MAT HG 1/

State the mathematical formulation of

an assignment problem.

I[n a two-person zero-sum game, the

pay-off matrix is given by
B
[l
el le
A
n [ liz] 2

Find its saddle points:

f the following 5%x4=20

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

Show that every pasic feasible solution
of an LPP ig an extreme point of the
.t of its feasible solutions.

golve the following LPP by simplex

method :
mize = 3](1 + 2)‘52

subject to X1 * Xy =4

xl—'X2 _4_2
xl’x2 >0

Maxi

1/RC/HG 2/G 25 Contd.



(iv)  Sol

ve the followi
(vij Find an optimal solution to the
oblem :

Maxi.mize %=
1 :
following assignment pr

i +3x,
SiRicetto X1 +2x, <4
2 S

X +x, =
2=3
- X1, %y >0 T TR TG 1]
17 Fi ——
plrl;ﬁl the dual of tp ¢ Az |leo | 21 || 1
em : e followi ; e [l
e wing primal B | 18 |33 o) || &l
alei2e2x e e
. L2 c | 44 |25 24 | 21
1 +5x2 <10 D |23 30N[E28 14
xl +3x >
2 = (e
Xt x; <4
(viii) The pay-off matrix of a two-person ZEero-

sum game 18 given below :

%20 and
(V) Use X1 Unrestricted
s north-west
1 asic f‘CDI‘I'ICI‘ method to firld
€asible solution to the

fansportat;
at ;
10n problem : I

Nitia]
following EJ

| Supply A I
i Il
8 1\Y
9
Find the best strategy for each player

and the value of the game.

Contd.
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4. Answ
er
Y four question
S
: 10x4=40

(1)

(i)

(i)

(iv)

j .-Sr.'-r-:~.3r."('.3£3; MAT He

T

Show t

that ¢

€quations h}-:SfOHOWing system of linear
a degenerate solﬁtion:

2xl+x2‘x‘3‘:2

3% +2x, + X3 =3

Redye
e
the feasible solutio
10l

yEXni=

the follow;

of
€quat; n
QUations tg o g System of linear

basi .
Sic feasible solution :

2
PO

3,
a5 e

g
ming problem (LPP)-

O-phase
Maximjy, method to solve the LPP:
A Z:le_‘_q’x +3
Subject 3 i
6x 3 =20
81 +93x, +10x, < 76

x X T

179% + 615 < 50

X
1 X3, X3 20

LIRC/HG 26 28

(v) Use Big-M met

hod to solve the 124275

Minimize Z = 4x; + X2
otito B
4}:1 -+ SJCQ >6
X +2%p = 4

subje

lex'ZZO

(@) What is the significance of duality

(vY)
in linear programming? 4
(b) Show that the dual of the dual is
the primal. 4
(c) State the complementary
slackness theorem. 2
(vii) (@) write the dual of the LPP: 5

Minimize X T Xyt X3

subject to X1 By s 5
2%y — %3 2 5

G stricted.
Xy, X2 20 and X3 unrestr

Contd.
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&
b .
() SO_1V€ the dual of th ;L (ix) ‘Apply the Hungarian method to solve
primal problem : SRiollopuye the following assignment problem :
: 5
ize 3x, ~2x, | TR T 11
subj
fect fo <4 Az @) 8| °
X, <6 B | 8| 9 [t i
X1 +Xx,<5 e e I
G k| S as e 10
Xor L=
X1, Xy > ' oyl e 8 |9
220 L_________L,L_J
(viii) Fi
) flll;d and optima] ) (2 What is game theory ? 2
& OWIng transg SolutiOn t .
POrtation prop] Offtinc (b) Describe a two-person zero-sum
Bl D ClIL: game. AlsO mention any two basic
e {3 2 Dy p, Sunpl assumptions in it. 4
W 19 ﬁh—"“--—-__ 5 : (c) Explain the following terms :
—— 23 |11 2+2=4
e 11
W, 5 [ s e | pure strategy: Mixed strategy
12
N 21
W, £ e 13
e e
De h-_-‘_—-“‘—-___ 19
mand ¢ 10 L= gl L
12
115)
3 (Sem-3/CBCS) MAT HG 1/Re
ALHGLIRC/HG 2/6
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