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OPTION-A
Paper : MAT- HG- 3Q16 /MAT-RC-3016
( Differential Equation)
L Anéwer either in En'gﬁéh 6r in Assamese.
1. ’Answer the folloﬁng questions: 1x10=10

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

maﬁqwﬁw%mmmmﬂwﬁw

(b) What do you mean by an ordlnary
d1fferent1al equatlon ? Give one example.

mﬁqwﬁmﬁﬁmﬁsq@mﬁw«f
frmn

(c) Define exact differential equation.
T o AR e |

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

2 - 4ax Wﬁg@ﬂﬁﬂﬁﬁawwﬁm@t
eﬁﬂzﬁn
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(e) Write the condition of exactness of an
ordinary differential equation.

GO A SR AN FALOR 56 T |
() Find the integrating. factor of

dy+‘1—!-—cosx

dx x

%cosx,aww Qe Jefa 1|

+

Ble
% |«

(g) Define orthogonal trajectory of a fam1ly'
“of curve.

éﬁs*rw ﬁﬁmﬁaaﬁafamﬂﬁ%ﬂ\w e
(h) Write the complementary function of .
(D% +4)y =x*
(D?+4)y = x* == Rl ﬁﬁvﬁas
T R -

(i) Write the general form of a linear
differential equation of nth order.

&1 1 T TR R TR T FAD
Gell
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(j)' Ify = sin2x and Y, = cos2x, then find
the Wronskian of yy(x) and y,(x).
Tk Y =sin2x wF. Yp =cos2x, (ors
Ui(x) wim Ya2(x) 3 Wronskian Ref =01
2. Answer the following questions: - 2x5=10

(a} Determine the partlcular mtegral of
the differential equatlon
dy

2
ng + a+ 1= szn2x

N
Zx‘2’+—+1 sin2x W’iﬁ?ﬁ‘ﬁiﬁ
ﬁmﬂwﬁﬁW| |

(b) Derlve the orthogonal trajectory of
wy=at.

xy=a ,aﬁlﬁﬁsmﬂﬁﬂﬁﬁWl
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(c) Find the integrating factor of the
differential equation

(x y—2xy )dx—(x —3x2y)dy=0

‘ (xzy - 2xy? )dx - (x3 - 3x2y.) dy=0

R ﬁm‘@ﬁ o oo R 1|
dx dy dz |
(d) Solve: T2~ 27" 222

y? x* xy’z2*

: g=gg= dz
VNT&IFI?NT:» yz . x2 xzyzzz

(e) Solve: ‘E-x%-i- 4Exg+ 1.3y =0

L Py, dy
: 13y=0
TR 2 e YT

3. Answer the follow1ng (any four) 5><4 20
TS ﬁzn PR T il 3 (fizamr sﬂ%ﬁ)

> + 4y = 2x?

d2y .
Solve : x2——3x—-—
(a) Solve
2a’'y Yy 2
e x*—< _3x—=+4y=2x
WWW_ X Y=<
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(b)

@

F1nd the orthogonal trajectones of the
series of hypocyclmd % +y% = a/3

x5y =ak, ﬂﬁmaz‘marﬁas AT
R = |

Solve the simultaneous linear

dx
_ differential equations —=-pY and

dt

d .
9 bx and show that the point (x, y)

. dt

lies on a circle.

o= PY Wﬁa 4 = px; SR STNRECH!

ST T mﬂ@m (x, v) ﬁﬂzcﬁmﬁ

m%ﬁﬁm

Solve by reducmg to exact differential
equation -

xydx +(2x? + 3y2 - 20)dy = 0 |

xydx +{2x? +3y* ~20)ay =0 TR
awﬂwwﬁwﬁamﬁmsﬁWWW|
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(e) Solve the Bernoulli’s equation :

dy . 2
— + —_ l
X Z y"y ng

dy 2

= iy=1y?l

x—=+y=y logx

N smé 24y 5, dy
. | dx®*  dx

that y= x? is oné of the solution,

—<+4y=0, glven

gd]; 3xdy+4y;_-0 Wﬂﬁ?ﬁ‘iﬁﬁ
dx dx :

IR 3, T TR GBI Y = X2

4. Answer the following : (any four) 10x4=40
weTe fRal eiRe es fwat ¢ (Rizeret s1faon)
(a) Solve by the method of variation of
d2y 2

arameter : —5 —Y =
P dx? 1+e*

aAl5eT Roeel Ao LA 391 3
dy 2
dx2 C T 1+e”
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2y .
(b) Solve : ﬁ-—y=xsznx

4

: "ody
A 8 =3

-y=xsinx -

- dx dy
— 4+ L 4 9x+ 0
() Solve: dt * dt x+y=

dy ..
Y i 5x+3y=0
at XS

dx dy
'SN‘[ Wg —~Z 42x+y=0
T dt+dt xry

'ﬂ+5x'+3y=0
dt

(d) Solve the exact differential equation :

o d2y d 1
20y Y
X +3x +y=

T R ST G 41 8

28y, ady 1
+3x—=+y-=
dax? xdx y= (1 x)?
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(e) Solve by reducing to normal form

2 |
ng'-4x%+(4x2 _1)y =—3e"2_ sin2x
uffel olteT TS TR AL 9 3
. , | |
; Zx y _4x%xy_+(4x2 -1) y‘=-—36"2 sin2x

() Show that the term——.zi—;—is an .
e - )

integrating factor of the differential
equation (x2 +y2)dx—2xy dy=0 and
hence solve it. ’ '

o6l @ (x2 +y2)dx—2xy dy=0

- TR Bl S @ e

fV—f)

AN 9L
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" (g) Solve the equation, 4y = x? + p2 , where

dx

_dy
p_dx‘
 2 2‘- _dy
TN A3 4y = x? + p?, IO p=—=

(h) Discuss the method of solving a
Bernoulli’s equation of the form

d .
Ey+Py=Qyn; where P and Q are

constants as function of x.

a%‘t +Py Qy" amzrrmﬁavﬁﬁm

ST TR <A SIS 9, TS PR Q
TR &RF A x T 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 basic feasible solution whose variables
are

i) degem;rate_

(i) no"n-degerlu_ératie~
(iii) non-negative

(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 surplus variables

“ (iv) None of the above
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(c) A sohition of an LPP, which optimize
the objective function is called

(i) 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

Q) m

. (ii) n
(iii) n-m
fiv) n+m

(é) A simplex in n-dimension is a convex
" polyhedron having

(i) n-1 vertices

(i) nnvertice.s

(i) n + 1 vertices '
(ib) None of 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 z;-¢; 20 the current solutibn, is
(i) infe.asible_ '
(i) unbounded
(iii) non-degenerate . '
(iv) degenerate
' (2, ¢ hav1ng usual meamng) :
(@) “Let X ={x,x,}c Rz Then the convex '
"hull C(X) of X is
() {Ax+l-A)x:a21)
(i) {Ax+@-2)x,:A<0}
(i) {Ax+(1-2)x:0<a<l
' (iv) None of the above
(h) For given linear programming problem,
if z is an objective function "
(i) Maxz-—Mmz- |
([i) Max z = Min (—z)
(iii) Max (—z) = Max z

(iv) None of above
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(i) The sét {(xl,xz):le + % 51} is a
() open set .
(ii) closed set
(iii) neither open nor closed
(iv) open and closed both

() In linear prograrhming problem

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

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

(iv) only variables are to be linear

2. Answer the following : - ,‘ 2x5=10

(@) A hyperplane is given by the equation .
3x; +2xy +4x3 +7x4 =8, find in which
- half space do the point (-6, 1, 7, 2) lie.

(b) Prove that x,=2, x,=-1and x, = 0 is
a solution but not a basic solution to
the system of equations

3x,-2%,+x,=8
9x, - 6x, + 4x,=24

3 (Sem-3/CBCS) MAT HG 1/2/RC/G 14



(c) Write the dual of the following primal
problem :

Minimiée Z = 3x,+ 3x,
éubject to 3xl¥_ 5x'2 = 12.

4x, +2%=10
with ‘Vxl, x,20

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

B .

I I I

1168 |6
A _

a4 |22

Find its saddle points.
(e) Show that the linear function

Z=CX,XeR", CeR is a convex
function. '

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

(a)

(b)

()

(@

Solve graphically the folldmring LPP :
- Max. Z=5x +7x,

subject to  x; +x, <4

3x; +8x, <24
. 10X +7x, <35
X;,%5 20

Fi‘nd‘ all basic feésible solutions of the

system of (:quations
Xy + 2% +3X5 +4x, =7
'2~x1'+x2 ;i-xs +2x4 =3
Prove that the '\set' of all convex

combinations of a finite number of

points x,, x,, .

32++---e» X IS @ CONVeEX set.

Prové that the dual of a dual is a Primal

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

below :

Source | D; | D, | D3 | Dy | Supply
s, |7 |tofa|8] 30
s, |7 ]11]12 40
s, [s|8]is]9] 30
| Demand {20 {2025 | 35

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

AandB
=
‘ I\ o|lm|wv|v
lal1|-2]l 0|l 0|5 |3
13|21 ]2]2
mi-4|-3] 0o |-2| 6
w|s|3|-4|2]-6
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4.  Answer any four questions : 10x4=40

(a) 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 S eggs per week, each being

~ worth 30 paise, A hen costs Re. 1 per

- week to feed. If I have only Rs. 80 to
spend for hens, how many of each kind

. shall I buy to givé 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.

(b) Prove that if either the primal or the
dual prob_-lefn’ of an LPP has a finite
optimal solution, then the other
problem also has a finite optinial :
,solution.Fﬁrthernﬁore, the optimal
values of the objective function in both
the problems are the sarhe, i.e.

Max Z = Max Z,

3 (Sem-3/CBCS) MAT HG 1/2/RC/G 18



(¢) Solve the following assigmrient problem : -

Engineer

Projects
A B C|D
I |12 10 10 | 8
II 114 |Notsuitable | 15 |11
I | 6 10 = 1614
IV |8 10 |97

(d) Use simplex method to solve the LPP .
MaxZ = 4x+ 10y '
Subjéct to thé constraints-

2x+y <50

2x+ 5y <100

2x + 3y <90

Cxy=20

(e) Use the two-phase simplex method to

solve Max Z = Sx, —-4x, + 3x,

subject to the constraints

6x; +5x, +10x5 <76

8x; — 3x, +6x3 <50

Xy, X5, X320
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"~ () Solve the game whose pay-off matrix is

-1 -2 8
7 S5 -1

6 0 12f
(g) Ifin an assignment problem, a constant
- is added or subtracted to every element
“of a row (or column) of the cost matrix
[¢;], then prove that an ,aésignm_ent
which minimizes the total cost for one

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

(h) (i) What is game theory? - 2

(i) Describe a two-person zero-sum’
game. Also mention any two basic
'~ assumptions in it. 4

(iii) - Explain the following terms

Optimal strategy, Pay;off matrix.
- 242=4
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