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MATHEMATICS

(Honours Generic/Regular)

Answer the Questions from any one Option.

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

.OPTION—B .
lsaper : MAT-HG- 3026
(Linear Programming )

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 )

: {lnswer either in English or in Assamese.

1. - Answer the following questions: 1x10=10

(@) D.eﬁne:order and degree of an ordinéry
€reéntial equation.

IRt SRR S <o I W1 SFees! ol |

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

gﬁ"f%ﬁwqﬁm%qw o1 i
Py , ,

Deﬁne exact differential equation.

Y ey SRR e B |

Obtain the differential equatlon of

(c)

@

fazmly of Parabolas given by y2=4dax.

~ 31Beni-3/CBOS) b 1y

2

(9)

()

()

Write ‘the condition of exactness of an
ordinary differential equation.

B A TR TN FAfoIT 56 B |
Find the integrating factor of

Y, Y_cosx.
dx x

+

=cosx,q ww QoS fRefa =411

&|&
x I

Define orthogonal trajectory of a famiily
of curve. :

oY IF ﬂﬁ‘ﬂmaﬁasawwﬂﬁmmﬁml

Write the Complementaxy funct:lon of

(D?+4)y=x?

" (D2+4)y x? W’iﬁﬁﬁm ﬂﬁ’ﬁa
! T

‘Write the general form of a linear

differential equation of nth order.

<o nmmwvﬁaﬁ«mﬂmw@
foran
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B/ i} Y= szn2x and y, =cos2x, then find

~ the Wronsklan of y,(x) and y,(x).

"‘ﬁ U —szn2x i Yo —cos2x IACIACH
yl(x) R yg(x) 9 Wronskian ¢ 31|

2. Answer the fqllowing questions : 2><5=10
(a) Determme
the particular integral of
the dif P &

erential ‘equation
d’y 4
dx2 St Ey+ 1=sin2x.

az2 :‘
4.4
dx? dx+1 = sin2x Wﬂﬁw@ﬁ

MW%Wl

(b) De
rive the °1'th0gonal trajectory of
xy a? '

Y=al ’*‘Wmmﬁ@w.
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(c) Fina the integrdting factor of the
differential equation

(xzy _ 2xy2)d5c - (x3 - §x2y)dy =‘O

(xzy - 2xy2)dx— (x3 - 3x2y.) dy=0
SR TR S @ By )

dc_dy_. dz
(d) Solve: 73~ 2 ,2,2,2

37} X X'yz

, de _dy dz
A 908 ?—-x—z.—x2y2z2

| 2y d
(e) 801ve:2x—g+,4ay+13y=0-

2

' dy  ,dy :
| Wﬁﬂﬂﬁs dx—§+4a+13y=0

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

Wﬁmﬁ’ﬁ@ﬁa%‘@ﬁmg‘(mwﬁﬁ)

2 .
2dY - o dy
(a) Solve : X ———2—-3x—_+4y=2x2
ST 3 S x2—-3'xdy+v4y=2,.cz
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(b) Find the orthogonal trajectories of the
series of hypocycloid x% + y% = a%-

bk b, e A AT

ﬁ‘ﬁ?ﬁ‘n
(0 Solve the simultaneous linear
differentia] equations — = -pY an
. : dt ) .
dy

GTt = PX anqd show that the point (x, y)
 lies on a circle,
?tz‘Pym%=px;WﬁaﬁW

R 4 i, grgeat @ (x, y) B

T80 A
“ Sqlve by reducing to exact differential
€quation
Ydx + (2x2 +3y% - 20)dy‘ =0
TR e s R A
3 (Sem-3/Caey) WGy,

. .

(e) Solve the Bernoulli’s equatipn:
dy 2 ’
2 ry=y“logx
x ] y=Yy |
AT AT TN 4 ¢
dy 2]
4 i y=y*logx
X 7 y=y

dy

2 N
( Solve xz—-—gxg-3x-&;+4y=0, given

that y = x2 is one of the solution.

d?y dy ) T .
2 = —_ )

TR T, T TR O T Y = X

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

- wore Al IR Yo’ W s (Rt 51RGY

(a) Solve by the methodA of variation of
d? . .

y_ y= 2

‘parameter : —%5 .
P .dx® 1+e*

oipe Roe9 AT TN 1 2

d%y _y-= 2
dx? - 1+e*
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. 44 :
(b) Solve : %—y=xsinx A

4 .

) Solve: ., W . opiy-=
Ve dt'+dt+2x+y-0

.,'dy |
— =o
dt+5x+3yv

T s & ‘:{—y=xsinx

WWWS $+dy+2x+y 0

(e) Solve by reducing to normal form

- 2

d y _ax%Y (4)62-—1)y=—3e""2 sin2x
dx .

fiet Folter TS IR T T 3

ny f}x Zz (4JC2 - 1) y= —'Se"2 sin2x

() Show that the term——é—l——f;—is an
< 2 -?)

dt v

| . dy integrating factor of the differential

I a d\tf+5x+.3y=0' equation (x +y )dx 2xy dy=0 and

| (d) Sok 4 on

i o olve the exact differential equation hence solve it.

i ) d . ’

| Sy, 1 o6 @ (x2 +y?)dx—2xy dy =0

! dx +y= .

| o dx -~ (1- -xf o

5 T TR B R @ — b

| " R rieeICst S < 8 ' %x(2_y2)m
a T-xr
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-

Co dy

p=—=

o dx

WWWG ) 2‘ 2 - _dy
°4y=x +p ,Wpr'a-

™

glscusS the method of solving a
- Dernoullj’s equation of the form

dy : A
-dx+Py=Qyn; where P and Q are

co '
onstants as fynction of x.

o . /.
ax PPYU=Qy" e AT AR
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OPTION-B
Paper : MAT-HG-3026

(Linear Programming )

1. Answer the following questions : (Choose the

correct answer) - 1x10=10

(@) A basic feasible solution whose variables |
are
(i) degenerate
(i) non-degenerate
' (iii) non-negative
v(iv)' None of the above

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

introducing

(i) negatix}e variableg

(ii) - non-degenerate B.F.

i) slack and surplus variables

(iv) None of the above
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- 818em-3/0Be8) war g,

{9 A solution of an LPP, which optimize

the objective function is called
Uy basic solution

W) basic feasible solution.

() optima] solution

(iv) an'e of the above

o |

h r11ven a system of m simultaneous
:ar €quations in n unknowns (m<n)

Mumber of pasic variables will be

) m

i) n

(i) . np

e .

POIYhedron having

0 noy,..

(iv) Na .
) None °f the above

12/Reyq

12

dimension is a convex

0

(9)

()

At any iteration of the usual simplex
method, if there is at least one basic
variable in the basis at zero level and

all z;-¢;20 the current solution is

(i) infeasible o
(i) unbounded '

- (i) non-degenerate

(iv) degenerate’
' (2, ¢; having usual meaning)

Let X = {xl,xz}c,le. Then the convex

hull CX) of X'is

i x +({1-2)x, 421}
@) Ax+l-1)x,:1<0}

i) {Ax+-A)x:0<1<1

7, (iv) None of the above

For given linqar'programming problem,
if z is an objective function

(i) Max 2z = — Min 2z
() Max z = Min (-2)
(i) Max (-2) = Max z
(iv) None of above
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2.

\

(b)

)

(i)

AnSWer the fo HOWI
(a ) A hyperpan ‘.

The . A
.he Set {(xl,xz);le + X% Sl} is a

(ii) clo#ed set
(i)
(iv)

neither open nor closed
I Open and closed both
n lin
€ar programmmg problem

obj
a‘l‘f:&ve function, constraints and
€S are all linear

onl . ,
i) Y Objective function to be linear

(iv)

onl _
Y constraints are to be linear

Onl
y Vanables are to be linear

va, S given by the equation
X + +7x, =8, find in which
Prove © the point -6, 1,7, 2) lie-

:}lsolutIOn xl:.l 2: x =—1 and x3 =0 is
© Systep, . Mot a basic solution t0

: 1+ 2x2
alf Space

3 (Sem-3/CBCS) MAT HG 1 12/RC/G

2x5=10 |

©@

(d)

(e)

3 (Sem-3/CBCS) MAT HO 1/2/RC/6

Write the giual qf the foilowing primal
problem : '
Minimize Z = 336, + Sx,
subject to 3%+ 5%, =12
O axe 2$c2= 10
with x;, %2 0

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

.B .
. I I
1/l6 |8 |6

P .
ala 12 | 2

Find its saddle points.

Show that the linear function

. z=CX,XeR"; CeR is a convex

function.
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cl 3 ,Answi . _ : : : ; ortation
I! ST ANy four of the following : 5%4=20 (e) Solve the f911;W§ﬁ§t;f§,f‘esft orner
ah : usin . .
] (@) Solve graphij - : , problegn whose cost matrix 1s given
! _ cally the following LPP : :)neltho S
L) ‘ M . elow :
ol o £=5x +7x, S
il " subj . ~ S e Ds | Dy | Supply
A Subject tq X t+x, <4 [ source | D | Dy | D3 | Da
| s |7|0]|14]8 30
S, . : , 1
KeE \ ' 3x, +8x, <24 ——5""‘ 7 1111216 40
e : , o
Hl o ’ , ' —_— o} .30
: l!'{ . D ].Oxl + 7x2 <35 | .S3 ) i 8 |15
i o s  [Domand|20]20]25[%
RO 5 - Xp,%,20 L
il ) Fin . ~ S ‘
W . - sy; Al basic feqgipie solutions of the () The pay-off matrix of a game isarii;(cetr;
G TR ol equationg below. Find the solution of the game
R : ‘ o B.
;"Ur i 1¥2% 43x, +a4x, =7 L
\ . 2JC + — .B ‘
0w AR AT — 7 || m| V]V
A Prove that 4 —1-2] 0] 053
:sii, ‘ ' Combiy ti the set of all convex 41 I T'-Zf 11212
A - atio ' ) : | O 1 =
} B U8 of a finite number of -4 -3| 0 |-2]6
o : » X is a convex set. w5 i —412 —é
® dual of a dual is a Primal
17 Contd.
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(@)
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~4.  Answer any four questions : 10x4=40

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 being
- 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 | 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

Optima] Solution, then the other
Problem also has a finite optimal
selution. Furthermore, the optimal
:}iu: of the objective function in both
Ob;ems are the same, i.e.

MaxzxéMaxZ

18

Solve the following assignmerit problem:

(c)
Projects

~ Ja B clp
. 712 10 [10]8
Engineer |14 Not sultablen 15 {11
. ml6 | 10 16 | 4
Jwv|8| 10 |9]|7

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

Use‘ the two-phase simplex method to
solve Max Z = Sx, —-4x, + 3x,

subject to the constraints
| 2%+ X% —-6x3 =20
61, +5x, + 10x3 <76
8x; —3xy +6x; <50

xl:x2’x320
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NG Ifin an é.ssigtiment problem, a constant
‘ is added or subtracted to every element
-of a row (or column) of the cost matrix

(h)

e —ww—5— T TR

Solve the game whose pay-off matrix is

7 5 -1
6 0 12

[, then prove that an assignment
which Minimizes the total cost for one

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

() - What is game theory ? 2
(ii) Describe o two-person zero-sum
game. Also mention any two basic
aSsumptions in it. A
(iii)

Explain the following- terms
Optima] strategy, Pay-off matrix.

2+2=4
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