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MATHEMATICS
(Honours Generic/Regular)

Answer the Questions from any one Option.

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

OPTION-B
Paper : MAT-HG- 3026’
. (Linear Progrqmming) |
.Full Marks : 80
Time : Three hours

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

Paper : MAT-HG- 3016 /MAT- RC-3016

( Differential Equation )
Answer either in English or in Assamese

1. Answer the following questions: 1x 10=]0

weTe i e Tew g

(a) Define order and degree of an ordinary
differential equation.

WW«TWW%WWWW@TW;

(b) What do you mean by an ordinary
differential equation ? Give one example.

TR SRT Fa1eet 3fereet 6 gt 2 Bt Trrer
ez

(c) Define exact differential equation.
Y ORFET AT IR el |

(d) Obtain the differential equation of
family of parabolas given by y? = 4qax.

y? =4ax e RATDR ST TN
1 T |
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(e) Write the condition of exactness of an

ordinary differential equation.
H mwwﬁ@%ﬂmf@ﬁwﬁml

(f) Find the integrating factor of

(g) Define orthogonal trajectory of a family
of curve.

| ﬂﬁ@ﬂﬁwmmﬁﬂ%ﬂ\wml
(v Wnte' the _complementary function .of
(Dz - 4)y X
(D? + 4y = x? T ﬂsﬂ?mc%ﬁ ﬂﬁvm
Tl forl| .

() Write the general form of a linear
 differential equatlon of nth order

B nwhﬂawwﬁm«mwam
&l
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) Ify =sin2x and y, =co$2x, then fing
the Wronskian of yl(x) and yz(x),

I Yy =sin2x g Y =c032x, (o
| yl(x) i< yg(x) 9 Wronskial-n- A R

2. Answer the fOHOWing questions; 2x5=10

WWWWW

(a) Determine the particular integral of
the differential equation

2
ﬂ+@+1 sin2x.
dx

dx2

dgy dy
+—~+1=5in2x WWW
2 l

ﬁmmﬁcﬁrw;

(b) Derive the orthogonal 'tréjectory of
xy=a2' | .

xy =a?, I 9IS ArFolole Aoy =01
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(c) Find the integrating factor of the
differential equation

(xzy - 2xy2 ) dx - (x3 - 3x2y)dy =0

(xzy—2xy2)dx—(x3 —3x2y)dy =0
TR TARRADR T @oi el 41|

dx dy dz

| (d) SOlVC_:_ P 2 g

dx dy_ dz
AL 4 ¢ X2 x2y2z2

" A’y ,dY a
(e) Solve: dng4d)yc+13y=0

d2y dy .
AN T4 2 +4—=+13y=0
| | 2 i Yy

. 3. Answer the following: (any four) 5x4=20
were it eraiee e fi ¢ (Rizeizen Bif<oY)

| d’y ., d .
(@) Solve: x* Ex% = SXE_!)JC_ +4y = 2x?

dy dy
~3x Y 4y =2x?
W&F{W xdx xdx y=
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(b) Find the orthogonal trajectorjeg Of th

@

series of hypocycloid /5 N y% -

X+ y 5 = %%, AR afigg AHopory
Fiefa <=1

Solve the simultaneous'

linear
differentia] €quations dt = "PY ang
dy g

dt _ P* and show that the point (

X, y)
lies on 3 circle.



T - .

(e) Solve the Bernoulli’s equation :

x%+y=yzlogx

B B e sgp—

dy 2
l Yy=y ogx

‘given

’

() Solve x ny Sx%xy-+4y 0

that y i x2 is one of the solution.

5 |
xzd_g_sx.d_y+4y=0 W Wm
IR 9, TS AR B A Y = %2

4. Answer the following: (any four) 10x4=40
wore Al eMaRe Tl ot ¢ (R sifay)

(@) Solve by the method of variation of

diy 2

,E_, 1+e

parameter. :

2Abel R o= fore AN 4 8
dy_ 2

dx? o 1+e*
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a/c

d*y ,
(b) Solve : —5-y=xsinx
dx

. 3 '° d4y .
AN ] d—x;—y=xsznx

dx dy
L] ~+_ 2 =
(c) Solve: a +2x+y=0

dy
§+5 +3 = _
gt OXtoy=0

, X dy .
WWWO dt+'dt+2x+y_0

ﬂ+5x+3y=0
dt

(d) Solve the exact differential equation :
dy 1

dx? dx (1-x)?
 q2ef SR FRR! G 391 5

d%y dy | 1
. 3 -
X T2 + xdx (1—x)2
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(e) Solve by reducing to normal form

2 | . S
4y 4x-C—lg + (4x2 - 1) Y= —3e"2 sin2x
de - - |

dx2
s <o e 7R S T
2 |
ﬂ_4x.;z_z+ (4)(2 —l)y = —3ex2 sin2x

dx2

() Show that the term—

‘ x(xz—yz) is an‘

integrating factor of the differential
equation (x2 +y2)dx—2xy dy=0 and |

hence solve it.
SR @ (52 +y2)dx-2xy dy =0
1

N i

AR O] S GO
ST |
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; 2
(g) Solve the equation, 4y =x + p?, Wher,

dy
dx

p

. 4
AL 908 4y=x2+p2,W_PEEy

(h) Discuss the method of solvmg a
Bernoulli’s equatlon of the form

; |
—Q+Py=Qy,"; where P and Q are
constants as function Aof X,

o1 E+Py=Qy Fog AR TN

T I 2GS el ), TS PR Q
2R &3F A x I T |
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~ OPTION-B
Paper : MAT-HG- 3026

(Linear Programming )

1. Answer the following questions : (Choose the

correct answer) ' - 1x10=10

(a) - A basic feasible solution whose variables
are -

() degenerate

(i) non-de.generate
(i) non-ncgafive |
A(iv) None‘of the above

(b) The inequality constraints of an LPP
can be converted into equation by

introducing

(i) negatiVe variables |

(ii) non-degenerate B.F.

(i) slack and surplﬁé varigbles

(iv) None of the above
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(c) A solution of an LPP, which Optimi,
the objective function is called ;

() basic solution

(i) basic feasible solution
(iii) optimal solution

(iv) None of .the abové

(d) Given a system of m simultaneous
linear equations in n unknowns (m<n)

the number of basic variables will be
i m | |
(ii) n

(i) n-m
(iv) n+tm

{é) A simplex in n—dimensionr'is a convex
polyhedron having |

) n-i vertices
(i) n vertices
(iii) n+1 vertices
(iv) None of the above
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() At any iteration of the usual simplex
method, if there is at least on€ basic
variable in the basis at zero level and

all z i —C; >0 the current solution 'is

(i) infeasible
(ii) unbounded
(iii) non-degenerate "

(iv) degenerate
(2, ¢ having usual meaning)

- (@) Let X={x,x}cR® T hen the convex

‘hull C(X) of X is
(i) {/1~x1+(1—_/%)x2:/121}
(i) {Ax+1-2)x : 1<0}
(i'z'i)- {Ax, +(1-A)xp 10<A< 1}

(iv) None of the above

For given linear programming problem,
_if z is an objective function

()

) Max z = - Min z
(i) Max z = Min (-2)
(i) Max (~z) = Max z
(iv) None of above
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| The set (%) 1o <1 i,

o
(i open set
(i) closed set
(iii) neither open nor closeld
(iv) open and closed both -
() In linear programming problem

(i) objective function, constraints anq
variables are-all linear

(i) only objective function to be linegy
(i) only constraints are to be linear

(iv) only variables are to be linear

2. Answer the following : | 2x5=10

(a) A hyperplane is given by the equation
3%, +2x, +4x; +7x, =8, find 1n which
half space do the point (-6, 1,7,2) lie.

(b) Prove that X, =2, x, =—1 and x,=01is
- a solution ‘but not a basic solution to
the system of equations |

.3x1-2x2+x5= 8
9%, - 6x, + 4x, =24
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(c) Write the dual of the following primal
problem : -

Minimize Z = 3x, + sz
subject to 3x,+ 5x, =12
| 4x, +2x,=10
with x;, x,20
(d) In a two-person Zero-sum game, the

pay-off matrix is given by

e

B |

I I I

"1l6|8 |6
A

(4 |12 |2

Find its saddle points.

(e) Show that the linear Afu‘nction'

Z=CX,XeR", CeIR is a convex

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

(a) Solve graphically the following Lpp :

(b)

(c)

(d)

Max. Z =5% +7x,

subject to x; +x, <4

3x, +8x, <24
10x, +7xy <35
X1,%y 20

Find all basic feasible solutions of the

system of equations
X +2xy +3x5 + 45c4 = 7

‘Prove that the set of all convex

combinations of a finite number of

X, X

il , X_is a convex set.

points x,

Prove that the dual of a dual is a Primal

problem itself.
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(e) Solve the following transportation
problem using North-West corner
method whose cost matrix is given
below :

Source | D, | D, | D; | D, | Supply
s |7|w0]14]8] 30
s, |7[11]12]6] 40
S, |s5]|8l15]9] 30
Demand |20 |20 | 25 | 35

() The pay-off matrix of a game is given
below. Find the solution of the game to

A and B', - '
B
T\ o|lm|iv|v
Al I |-2/ 0|0 ]5]3
3|21 (212
I [-4]-31 0 |-2| 6
IW|5|3|=4]|2 |-6
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4.

AnSWCr any

(@

(b)

four questions : 10x4§40

Oldhen’s can be bought for Rg 2 eag
put young ones cost Rs, 5 €ach. Ty,
old hens lay 3 €ggs per week and
young ones 5 eggs per week, each 1, i
worth 30 paise. A hen costs Re, | per
week to feed. If I have only R, g o
spend for hens, how many of each iy, 4

shall I buy to give a profit of more than -
Rs. 6 per week, assuming that | ¢qp

" not house more than 20 hepg?

Formulate the LPP and solve by
graphical method.

Prove that if either the primal or the
dual problem of an LPP has a finite

- optimal solution, then the other

problem also has a finite optimal
solution.Furthermore, the optimal
values of the objective function in both

the problems are the same, i.e. |

Max Z = Max Z,
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(c)  Solve the following assignment problem :

Projects
- |la| B c|D
: | I |12 10 10 | 8
Engineer | I |14 [Not suitable | 15 |11
| Il | 6 10 16 | 4
v |8 | 10 19 |7

(d)  Use simplex method to solve the LEPP
MaxZ = 4x+ 10y
subject to the constraints
 2x+y< 50
2x+ 5y <100
2x + 3y <90
- xYy =20

(e) Use the two-phase simplex method to
solve Max Z = 5x, -4x, + 3x,

~ -subject to the constraints
2x; + X5 —6x3 =20
6k, 5%, +10%, <76
8x; — 3xé +6x5 <50
| Xy 5 Xg, X320 |
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() Solve the game whose pay-off matrix is

-1 -2 8
7 5 -1
6 0 12

(g) If in an assignment problem, a constant
is added or subtracted to every element
of a row (or column) of the cost matrix
[c], then prove that an assignment

which minimizes the total cost for one

matrix, also minimizes the total cost
for the other matrix.

(h) (i) What is game theory? 2
@) Describe. a two-person zero-sum |
game. Also mention any two basic ﬂ

assumptions in it.” 4

(i) Explain the fdllo'wing terms

Optlmal strategy, Pay-off matrix.
- 2+2 4
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