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MATHEMATICS
- (Honours Generic/Regular)

- Answer the Questions from any one Option.

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

Paper : MAT-HG- 3026
(Linear Programming)

Full Marks : 80
Time : Three hours
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OPTION-A
Papér : MAT— HG-3016 /MAT-RC-3016 |
| ( Differential | Equatioﬁ )
Answer either in English or zn Assamese.
1. Answer the following'ciuestions: 1x10=10
TS i e e i |

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

m&m@wﬁaﬁ%mmmﬂwﬁw'

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

m&rﬁqwﬁw‘iiﬁmﬁsi@? a%r%wr@q
Gz *

(c) Define exact differential equation.
72 S AR @ |

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

2 = 4ax Wﬁﬁﬂmwﬁm‘
ﬂéﬂaﬁn
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.(e) Write the condition of exactness of an
ordinary differential equation.

Bt M S R TR 5 B
(/ Find the integrating factor of
9y, y =cosx, | |
dx

d i . :
a%q--y-:cosx,aW@Wﬁ‘fﬁ )

(g) Define orthogonal trajectory of a famﬂy
' of curve.

ol I WW&W%«WWM|
‘(h) Write the complementary function of
(D +a)y=x*
(D2 +4)y =x2 OFE ﬂﬁ’ﬁﬁ‘ﬁiﬁ ﬁm
FeCol ol |

() Write the general form of a linear
. differential equation of n'® order.

&5 nmtaﬁzswmﬁm«mﬁwm
%mn
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G Iy = sin2x and Y, =cos2x, then find
the Wronskian of y(x) and y,(x).

M Y =sin2x Ww Yy =cos2x, cery
yi(x) s yo(x) 5 Wronskian fRefy 3=
2. Answer the following questions: 2x5=10

(@) Determine the particular integral of
'the differential equation

2y dy

™ dx+1=sin2x,

(b) Derive the orthogonal trajectory of
’ )cyéaz. ’ .

xy =a?, I AR eiewstsia ety w1
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(c) Fmd the 1ntegrat1ng factor of the
differential equation

(x y-2xy )dx ( -3x y)dy 0
(x?y - 252 ) e~ (® - 3x%y) dy = 0
Wﬂﬂaﬁmw 9% N =1

(d) Solve: ?=;2—=m

d’y , ,dy
S +4—
(e) Solve + ]

' d’y ,dy |
o =2 9442 413y=0
LN B 8 ——5 + 4=~ +13Y

3. Answer the following: (any four) 5x4=20
oeTe fal SRR Tes T ¢ (R siIbY)

- ad% .. d
24 Y. ay
: _3x2Z + 4y =2x?
(a) Solve: x R L y= .
. ' 2 .
TG T4 8 x2———d~g— Zz+4y 22
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(b) Find the orthogonal trajectories of the

series of hypoéyéloid x% ryh=a.

/s+y%_a/ wﬁww ST

R

. (o

@

Solve  the simultaneous linear

differential equations Z—Jtc =-py and

J .
-% = px and show that the point (x, y)

lies on a circle.

Z’:--Pymd——px WW@ .
. wmwmcw@zﬂm (x y) ﬁ'{c‘mqﬁ

Feo AR |

Solve by reducing to exact differential

_ equatlon

xydox + (22 +3y*-20)dy =0

xydx + (22 4+ 32 -20)dy =0 AT
91 S TRtz e R St 4 |
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(e) Solve the Bernoulli’s equation :

dy 2,
— +y= l
xi .y y ilogx

mﬁaﬁwmwm.w;-»

dy 27
x—=+y=y“logx
dx y=y logx

that y=x? is one of the solution.

2 ' ‘
28Y 3,8 | 4y -0 SR TG
dx? dx

A I, T FATREADR GO T Y = %2,

4. - Answer the following: (any four) 10x4=40

o Tl enicaRE Tet il ¢ (R S11BY)

(@) Solve by the method of variation of
o d’y 2 '

parameter :,-d'Tx?—y— 1+ e*

At Roael SIGToT T 1 ¢
dy . 2

—— —

dx? T 1+e”
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4,

—~ -y=xsinx
dx*

(b) Solve :

4
AN T 8 ng—y=.xsinx

dx.  dy .
(c) Solve: E+E+2x+y‘_o

d—y+5x+3y=0
dt

" de dy .
AN TR g —+—=—+2 =0
_ dt+dt.+ x+y

'dy ‘
—=4+35x+3y=0
ar T

- (d) Solve the exact differential equation :

d? d . 1
24d'y Yy
.__+3x_+1' =

dx? dx (1_x)2,

T O AT T 3 8

X

d’y ., dy !
2

X —4+3xZL+y=---—-—_
dx? ax Y (i-x)?
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(é) Solve by reducing to normal form

d’y dy  (, 2
— < _4x—+ 4x2_1 =-3e* si :
) ( )y '3e sin2x

et Tooftet TS TR TR, T4 2

) , .
_3;121 - 4x% + (4x2 - 1)y = —33"2 sjn2x ~

——_—x(xz -'y2) is an

integrating factor of the differential

() Show that the term

" equation (x2'+ yzl) dx-2xy dy=0 and

hence solve it.

edl '(x2+y2)dx72xy dy=0"

| L
AT Bl S T x( z_y?)m

E——E
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(g)

(h)

Solve the equation, 4y = x? + p?, where

p

2|&

2. 2 e pe Y
AN <590 8 4y=x +p > J© p=a

Discuss the method of solving a

Bernoulli’s equation of the form

J ,
.Exy—+Py=_Qy'.l; where P and Q are

constants as function of x.

B S+ Py=Qy" woin R e

mmwmwmw TS PWQ
?icamatxam|
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OPTION-B
Paper : MAT-HG- 3026

(Linear Programming)

1 Answgr‘the- following questions : (Choosé the
correct answer) - o . 1x10=10

(@) A basic feasible soh.ition whose variables

are
- (i) degenerate

(i) non-degenerate '

(iii) non-nega"cive'

v('iv) None of the above

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

int;roducing

(i) hegétive variables

(i) . non-degenerate B.F.

(iii) | slabk and surplus variables
(iv) None of the above
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{c) A solution of an LPP, which optimize
the objective function is called

() basic solution
(i) basic feasible solution
(iii) optimal solution

. (iv)  None of the above

(d) Given a system of m- simultaneous
linear equations in n unknowns (m<n)
- the .number of basic variables will be

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

(e) A simplex in n-dimension is ac
polyhedron having

onvex
(i) n-1 vertices

- () n vertices
(@) n + 1 vertices

(iv) None (_)f the above
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(- At any iteration of the usual simplex
method, if there is at least one basic
variable in the basis at zero level and

. all zj-¢;20 the current solution is

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

{
1

(iv) degenerate

(2, ¢; having usual meaning) .

(@ Let X ={x,x}cR?. Then the convex
" hull C(X).of X is

G # X +(1-2)xy: 221

@) {Ax+1-2)xy:4< 0}

(iii) {/lx1+(1—/1)x2‘:0<1<1} y
(iv) None of the above
.(h) For given linear programming problem,

if z is an objective function

) Max z = — Min 2
(i) Max z = Min (-2
(iii) Max (-z) = Max z
(iv) None of above
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() The set <,{A(x1_,x2):x21 +x% Sl} is a
) 'op'en s‘e,t.' |
(i) ~ closed set
(iii) neither open nor closed
(iv) opeh and closed both
() In linear vprogramm'ing problem

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

(ii) only objective function to be linear
(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
: 3x; +2x; +4x; + 7x4 =8, find in which
half space do the point -6, 1,7, 2) lie.
(b) Prove that X, =2,x,=-1 and X, =0is
a solution but not a basic solution to

the system of equations ~

3x,-2x,+x,= 8

9x, - 6x, + 4x, =24
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. (d)

O

Write the dual of the followmg primal
problem

Minimize Z = 3x, + Sx,
subject to 3x,+ 5x,=12

4x + 2x2}= 10
with ;cl,' x,20 |

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

B
I III
1168 |6
A +—
Imj4 |12 | 2-

Find its saddle points.

Show that the linear fuhqtion

7=CX,XeR", CeR is a convex

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

(@)

(b)

(c)

(d)

Solve graphically the fqllowing LPP :

Max. Z =5x, +7x,
subjeét to x+x,<4
33&1 +8xy <24
10x; +7x, <35 -
X,X9 20

Find all basic feasible solutions of the

sYstém of equations
Xy +2x) +3x3+4x, =7

: 2x1+x2+x3+2x4=3

Prove that the set of all convex
combinations. of a finite number of
points x,, x,, x,......., X, is a convex set.

Prove that the dual of a dual is a Primal
problem itself.
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(e) Solve the followmg transportatlon-
problem using North-West corner
method whose cost matrix is given

below :

‘Source | Dy | D, | Dy | Dy | Supply
s, |7 |w0]14|8] 30
s, |7 |1|12]6 | 40
s, |5]8]|15]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.
-

|\ o\ m|Iv|Vv.

al1[-2]0] 0S5 |3
mla3l2]1[2]2

i |-4l-3[ 0 [-2]6
Twvls]|3|-4[2]|-6

3 (Sem-3/CBCS) MAT HG 1/2/RC/C 17 Contd.



* 4. Answer any four questions: . 10%4=40

(@)

(b)

Old hens can be bought for Rs. 2 each
but young ones cost Rs. 5 each. The

old hens lay 3 eggs per week and the

young ones 5 eggs per week, each b_eihg
worth 30 paise. A hen costs Re. 1 per

‘week to feed. If I have orily Rs. 80 to -
- spend for hens, how many of each kind -
shall I buy to give a profit of more than

Rs. 6 per week, assuming that I can

not house more than 20 hens? ..

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 problém :

Projects
Al B C|D
I (12 10 1018
Engineer IT |14 |[Not suitable [15 |11
: I | 6 10 ., |16
IV | 8 10. | 9|7

(d) - Use simplex method.to solve the LPP
MaxZ = 4x+ 10y
subject to the constraints
. 2x+y <50 :
2x + 5y <100
. 2x+3y<90 -
| - xy=20
. (e) Use the two-phase simpléx method to
| solve Max Z = 5x, =4x, + 3x,
subject to the constraints

2x1 + X5 — 6X3 =20
6x; + 5x2. +10x3 <76

- xl ) JC2, x3 > O ‘
Contd.
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() Solve the game whose pay-off matrix is '

-1 -2 8.

7 5 -1
6 0 12

-~ +(g) T in an assignment problem, a constant
 is added or subtracted to every element

of a row (or column) of the cost matrix

el then prove that an assignment

which minimizes the total cost for one

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

A(h) (i) What ié game theory ?. 2

(i) Describe a two-person zero-sum
game. Also mention any two ba31c
assumptions in it. 4

(i) Explain the following terms

Optimal strategy, Pay-off matrix.
' 2+2=4
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COMPUTER SCIENCE/ ,
COMPUTER APPLICATION / INFORMATION
' ' TECHNOLOGY
( Honours Generic/Regular)

Answer the Questions from any one Option.

OPTION-A" :
Paper : CSC-HG-3016
( Programming in Python)

. OPTION-B .
: Paper : 'CSC-HG-3026
( Computer Network and Internet Technologies )

OPTION -C.. .
OPERATING SYSTEMS

Paper CSC—HG—3036/ CSC—RC—3016/TCA—HG—RC-3016

S OPTION D
 ICT HARDWARE
Paper : CSC-HG-3046/TIT-RC-3016'
Full Marks : 60 -
: Time : Three hours _
The figures in the margin indicate
Jull marks for the questions.
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