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MATHEMATICS

(Honours Generic/Regular)

Answer the Questions from any one Option.

-

OPTION-A -
Paper : MAT-HG-3016 /MAT-RC-30 16
( Differential Equations)

OPTION-B
Paper : MAT-HG-3026

(Linear Programming )

Full Marks : 80
Time : Three hours

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

oS fi ericaR Bew w91 3 (Rt webn)

(@) Write down the order of the following

(b)

differential equation -

WW’@WWWM

'd6x+ d*x d3x N .
at® \at* )\ g |7 *5

What is meant by implicit
differential equatiop, ?

01 SRR TR SRR s A & 9

‘solution of a
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()

(d)

(e)
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Form the differential equation of the

family of circles x? + Yy’ =a°.

x +y? =a2§@ﬁﬁ§mﬁwmﬁ
o7 |

Define an exact differential equation.

| B! TN S AT JAgEt By |

Evaluate the Wronskian of the

functions sinx and cosx.

sinx W% cosx T Wi Wronskian fefy
9|

State whether the following equation is
homogeneous or not :

(%? +3y2) dx - 25y dy = 0
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()

(h)

()

i,

Check exactness 'of (ISt I ) ¢
P 2 - 2
(x +2y )dx+(4xy—.y )dy =0

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

aﬁwﬁm@mwﬁn{%mwﬁv

Write the UC set corresponding to the

UC function x2e*.

UC T x%e* JAsies UC wforst |

If e and e3* are two linearly

independent solutions of a 2nd order.

linear differential equation, write down

the general solution.

e W% & b R SRRt ARt w5t

mmwwmwmmw
TGN o)

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

(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.

B 5 AR @ART TR AR FL

TR T @R 2, 2, 2, 3t4i T

@

(m)
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FABIE AN TR v |
Consider the eq’uationk
(2x-5y)dx+(4x-y)dy =0

What transformation will reduce it to a
separable equation ?

(2x-5y)dx+(4x-y)dy =0 TG
& Feitecs b1 Reaifere (separable) ANt
TN T 2 -

Determine the integrating factor of :
T @IF Sferedl 3

dy 3y 2
—+-—==6
dx x x
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(n) In the differenﬁal equation

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

1 - | oM (x, y)_aN (x, y)
N (x,y) dy T ox depends

upon x ohly, what will be the integratin
factor of the equation ? '

M (x,y)dx+ N (x, y)dy =0
TR AT T

1 [6M (x, g)'_ N (x, y)
Nyl oy ox ]

O I T R (97 FIRROIDR S
e '

(o) Solve (3 FI) :

ydx + Xdy =“0

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

TR 02T TR et ot e
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(q@) Is the equation linear?
TR AR A 2
d*y  dy

ag+yzx-+x=o

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

UC ¥ sinx FTE UC FRefocs! &

2. Answer the following questions : (any ﬁve)

: . 2x5=10
woTs Il eiCaRe S’ w1 ¢ (At o))
(a) Determine all values of constant m for -

which y=™ is a solution of the
differential equation

d’y ,dy »
Y 4% 3y-0
a?  dx T

m 3 R AW e Y, W AR

dz—y—4d—y+3y=o- FANFRABE y=e™
dx* dx ‘

@B} AL =T |
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(b)_

{c)

Wh.at is meant by singular solution of
a differential equation ?

Dot SR R R SN e R gt 2

Write down the complementary function.
of the differential equation

(e} Show that‘the differential equation

(x2 - 3y2)dx +2xydy=0

is homogeneous. _
CW{\G?IT ] (x2 - 3y2)dx +2xydy =0
SR T TS |

() Show that thé ordered pair of functions

&y | (367‘, 237‘) is a solution of the linear
a2 U tanx, system :
P | oed @ TS I T (37, 267 ) O
ﬁ*y=tanquﬂwqmqﬁm' RS ARTIOR @B T =3
FeCo!. 791 | | %x? =5x+3y

(d) Determine the most general function , - } ﬁdﬁ=4x +vy
M(x, y) such that the equation ' - dt. |

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

(particular solution) I HCH! fo1at 8

Ry e P
is exact. ) ‘

OIS IR T M(x, y) Teal s,

. , | )
M (x, y)dx + (2x2y3 ¥ x4y)dy =0 % - 3% +2y = 4x°
AT I 77| , _' _
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.(h)r Solve (FiL 3=1)
| xsinydx + (x2 + 1) cosydy =0
() Reduce the Bernoulli’s equation
dy ° " n6 |
x% +y =-2x°
appropriate transformation.
BRE WIRR RS IR e
dy ‘
x&Y 5.6 4 ‘
ax Y- 2°Y" 3 [RE T
IS '

() Find the general solution :
IR ST Sfrer s

2Y_ 1,4
3 -1zay+5y=o

3. A i
nswer the following ‘questions : (any four)

oo il emitaT Tew g o (Riezvizay ;:i?r)zo
(@) Show that the relation xé +y*-25=0

18 an implicit solution of the differentia]
equation x+ %y = i

| y D 0. on the interval
‘I‘deﬁn'ed by ~5<x<5 |

3 Sem~3/CBCS) AT HG 1/RC/HG 246 10

4 .
Y to linear equation by

(el @ ~5<x <5 SO

'x+y%=0 WW

X* +y*-25=0 <bi SRS T |

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

e e e F[ATHT fdi) @]
R @1 TR TR TS
Aaforst Ji |

(c) Solve (YA W)
(3x_y_6)dx+(x+y+2)dy=0

(d) Reduce to first order differential
3 equation and then solve: 1+4=5

T A () A AR TS I
TR TV -
y'+y =0
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- (e) . Solve the Cauchy-Euler eciuation: ¢ged @ x=t+1, Ay = -5t -2 R
6T R ST s | oI (AR SETICOR ReT AL 2 2
‘ = =5x+2y+5t
x2L%~2x£+2y 3 dt y
' Ell =3x+4y +17t
(f) Determine the co ' ’
. nstant A : ,
the following equation is exact, o SPITS RO e ST
:Iqa;na RIS TS W S SR (W) Solve the initial value problem:
Wame i B TR TR T2
. 9 A 2 . . 9.
ax y+2y )dx+(".3+4xy)dy=o Y, 79 ,10y=0, y(0)=-4,
Hence solve the r . d'x2 dx
equation. ceulting gengwt y(0)=2 .
. +3=5 :
' . : 4. Answer the following questions: (any four)
NS =& INY TR Fwfeqrey - g oaod0
(9) Show that x=z.; y=o5t-2 i . oS Tl e Se it ¢ (Rt orast)
particular A a . ;
homogeneouss?ii;%;lrozysgmthe non- (a) Prove tha’; the linear differential
dx . equation Ey+ P(x)y=Q(x) has an
d*t—5x+2y+5t . ' Px)dx
, integrating factor of the form eI (x
dy ‘ and one-parameter family of solution
?t =3x + 4y +17¢ : ) . :
Write the general soluti | | y'eIP(X)dx = ]eIP(X)de(x)dx +C
olution of the system. | 7+3=10
3 (Sem -3/CBCS | '
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mﬁwmmmﬁﬁ%q

LG

| fP(x)dx : P(x)dx |
ye = jeI Qx)dx +cC

(b) () . Find the orthogonal trajectories of

the family of parébolas Y =cx?

2 5
Y=ox® I ARTEhE it
AT el 3oy

(i) fl‘—lln;l a family of oblique trajectories
at intersect the family of circles

2 2
X"+y°=c? at an angle 45°.

.5
x2+y2=c2W°@§lﬂm45° TS
@%ﬁwuﬂm%ﬁmﬂﬂ%wﬁw

Sienear :
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o +P(3c)y=Q(x) a‘ef”""d’f‘aﬁim -
VI R IR ARG G5 SRS ST

(c)' Solve the initial value problem
. dy '
22+ y= f(x) where
Y f(x)
0<x<10

5, .
f(x)={1, a0 209 BO=6

wifrae [FE A

%+y=f(x) TR T TS

5, 0<x<10
f(x)={

1, x210

wis y(0)=6.

(d) Solve b‘y met-hod of variation of

parameter:

mﬁﬁ‘i"fﬁ%ﬁmmwg

12
Zx__-'g +y =tanxsecx
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(e) Consider the differential equation’

SRR TR B I =
dy .dy
et e AL

{i) Show that e* and xe* are linearly |
independent solutions of this |

interval |
S5 |

equation

on the
—0W<X <0, :

M @ ~ 0 < x < 0 TS ¥ TF
xe™ ANRINGR 1 e TOF

AT 27|

(i) Write the general solution of the
equation, 2.
AR il YA |

(i) Find the solution that satisfies the
condition y(0)=1, y' (0)=4.
‘Explain why this solution is

unique, 2+1=3
YO0)=1, y (0)=4 v o
TR TN Sferesr |

R R s 27, et 41
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() Find the general solution by the method
of undetermined co-efficients :

'wﬁ%ﬁﬁtﬁmﬂﬁ%@mmqwm%%ws

d2y dy S
—5+2—24+5y =6sin2x+7cos2x
dx? dx Y : ‘

(g) Consider the linear system

RT 2R @B =Rt zA

dx
—=05x+2
a Y

@¥3x+4y

dt
(i) Show.that((yedt )

2t 7
,x=e't

x=2e
and (9%)

y = Segt’ y ='e7t

are solutions of this systefn. S

Lo 4R AT ST 20|
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(i) Show that the two solutions
| defined -in part (i) -are linearly
" independent on every interval

a<t<bhb. - 3
a3 part (i) © SRIRS K I
- a<t<b TERES RRFOR Tog |

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

ANTIOR IR S Byt |

(h) Solve the following : (T )
5+5=10

() 2x @+1)dx-(x*+1)dy = o:, y(1)=-5

(ii) (21-csin y'.+ y3e")dx + (x2 cosy + 3y2e")dy =0

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

Find a linearly independent
solution by reducing the order.

7
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d? : -
e REICIS I WS

| TAINER TN 75 SR <51

- ARFEIT For uw SR

(i)

Given that ¢, &3

all solutions of R

Show that they are linearly
independent on the interval
—0<X<®. ’ 3

. ﬁﬂ]‘ |CE m e_xa esx m e4x

Py d% _dy. ~
?‘6ﬁ+say+12y=0

R TR T

URST @A ~0<x <0 SfTS
THARR IRTeI 3oy
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() Find the ge‘:'neral solution;  5+5=10

AR AL Teat ¢
s Py ,dy_ s g
O &% 3’* -

)
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OPTION-B
Paper : MAT—-HG- 3026

(Linear Programming )

1. Ané.wer.any ten of the following : o
1x10=10
‘(i) . Define feasible solution of a linear
programmmg problem (LPP).
(i} Ifa 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 Ay-= b 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

true ?
3 (Sem-3/CBCS) MAT HG 1/RC/HG 2/ 21 Contd.



(ix) Does the LPP (xit) A primal problem has 7 constraints in
o o ‘ 3 variables. How many constraints are

Maximize §x1 —2x, : there in its dual ?
. subject to X +Xp <l
h 2x1 + 2JC2 24
Xy, X2 20

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

4 (xv) Write the full form of VAM.
have an optimal solution?

(xvi) What is a fajr ame ?
(x) . Name two methods that can be employed g

to solve LPP having artificial variables. ° (xvii) Is it neceséary that a game should

(xi) Consider the primal problem given as - always pass a saddle point ?
| Minimize x; —3x; —2x;

(xviii) Can a two-person zero-sum game in
2 ) . ' normal form be solved as an LPP ?
subject to X|—Xg+2x3 < 7. |

2 ~4x; 212 - 2

.-Answer any five of the following :. 2x5=10
- =10 . ) .
TAx 3% + 4y =1 (i) Define basic feasible solution (B.F.S)

X1, X220 and x; unrestricted. of an LPP. When is a B.F.S. said to be
' . non-degenerate ?

Can the dual of this primal have

unrestricted variables ? . (i) Explain the following terms in the
. | , ‘ context of LPP:
(xii) Write the relation between Z, and Zp

a . | (@) Objective function
Whel‘-? Zp _15 the optimal value of the (b) Decision variables
primal objective function and z p isthe '
optimal value of the dual objective (i)  Show that a hyperplane is a convex
- function. | ' | set.
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- (iv)

Solvé the following LPP graphically :

Maximize Z =4x,; +4x,

subject to x; +x, <5

(v)

(vi)

(vi)

(vii)

le+JC2 <9
T Xy, X 20

What is meant by unbounded solution
in linear programming?

Write the dual of the following primal
problem : : :

* Minimize ZP =]_5x1+12x2

subjecf to 3‘1 +2x,23
2x1 - 4X2 <5
xl) xQ 20

State the fundamental theorem of
duality.

Find an initial basic feasible solution

to the following transportation problem
by least cost method :

D, D, Dy D, Supply
O 2 113 4 30
0, 3 1211 4| 50

Demand 20 40 30 10
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 (ix)

)

State the mathematical formulation of
an assignment problem.

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

B
I I I
16|86
m|4 |12 2

Find its saddle points.

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

U

(i)

© (i)
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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
xl - X9 < 2
Xy, X2 '>‘ 0

Contd.



- (iv)

()

vy

- Demand

‘Solve the 'following LPP by Big-M
method: = . ’ |

Maximize Z =2x, +3x,

subject to x; +2x, <4
X + Xy = 3
X1, X320

Find the dual of the following primal
problem : '

Maximize 2x, + x,

subject to x; + Sx, <10
. xl +SJC2 26
X +x,<4

Xy ;0 and x; unrestricted

Use north-west corner method to find
an 1n1't1a.1 basic feasible solution to the
following transportation problem : -

D, D, Dy p, Dg

Supply
211|103 [+ a
1 2 1 8
3 8 [12 | o
3 5 6
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(vi) Find an optimal solution to the
following assignment problem :

I I WV
12 | 30|21 |15
18 '33 9 |31
44 |25 |24 | 21
23 |30 |28 | 14

OO W »

~ (viii) The pay-off matrix of a two-person zero-
© sum game is given below:

B
1o m Vv
1{o9|3|1]|8]|0
A Il|l6 5 4. 6 | 7
m|(2(413({3]38
w|s|6]2 (2|1

‘Find the béét étrategy for each player
and the value of the game.
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4. Answer dny Jour questions :

()

(it)

(iii)

(v)

10x4=40

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

2x1 +)C2‘—JC3 =2
3x1+_2x2 +.7C3 =3

Redﬁce the feasible solution

x1=2, JCg =3,‘ JC3 =1

~of the following system of linear

equations to a basic feasible solution :

2x; +Xy+4x; =11 '
3x; + X, +5x; =14

Explain the simplex Procedure to solve
a linear Programming problem (LPP)

Use two-phase method tq solve the LPP:

Maximize Z = le —4x,; +3x,
subject to 2% +x, -6 X3 =20
6x; +5x, + 10x; <76

8x) ~3x, +6x; < 50

xl: x2: X3 > O
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(vi)

(vii)
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Use Big-M method to solve the LPP:

.Minimize Z =4x, + x,

subject to 3x+x, =3 "
4x, + 3x2 26
X +2x5 < 4
X,%, 20

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

(b) Show that the dual of the dual is

the primal. . | 4
(é) Sfcéte the complementary
slackness theorem. 2

(@) Write the dual of the LPP: 5
Minimize X +Xp + X3
subject to x; =3xp + 4x5 =5
2x, — X329

, unrestricted.
Xy, X 20 and .x3 ’
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~ (b) Solve the dual of the following
primal problem: . 5

Maximize 3x - éxz

subject to x <4
X, <6

X +Xxy <5

x21

Xy, Xn 20

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

; Do D, b, D, Supply
W1 19 | 14.|23 |11 i1
W, '. 15| 16 | 12 | 21 13
w, | 30|25 |16 39ﬁ 19

Demand 6 10 12 15
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(ix)  Apply the Hungarian method to solve
the following assignment problem : '

S (D | Y

Al12| 10| 8|9

c 11| 14| 12| 10

"pD|lol 9| 8] 9

(x) (a) What is gar_rie 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

3000



