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MATHEMATICS

(Honours Generic/Regular)

- Answer the Questions from a:iy one Optioh.

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

 OPTION-B
Paper : 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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Paper :

Answe

Answer the following questxons

o
(@)

(b

()

(@)

OPTION-A
MAT-HG- 30_16 /MAT— RC-3016
( Differential Equation)
r either. in Englzsh or in Assamese

1x10=10
o eI e Tl o

Define order and degree of an ordinary
differential equation.

mwmﬂﬁmﬁmmwwmﬁw

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

mmﬁwﬁmﬁ%m%q@wﬁWq
ozl |

Define exact differential equation.
TRt SR RO A ol |
Obtain the differential equation of

family of parabolas given by y? = 4ax.

y? = 4ax W@@WWW
oo N1 '

3 (Sem-3/CBCS) MAT HG 1j2/RC/G 2

(e)

(9)

(h)

(i)
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Write the condition of exactness of an
ordinary differential equation.

a5 FYEe S AR e 5

Find the integrating factor of

ay .y
dxx

=CO0S X |

= coS X, T SR @cﬁiﬁcﬁa Sl

+
% e

ay
dx

Define orthogonal traJectory of a family
of curve.

51 7w AR S drEsleiRs e B |

Write the complementary function of

(D +4)y 22

(D2 +4)y x2 SR ﬂﬁ"ﬁﬂ‘iﬁ-‘ﬁ "'ﬁm

. eHl B

Write the general form of a linear
differential equation of n order.

GO n AR &R e AN NI FAC!
fora |
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() ¥y, =sin2x and y, = cos2x, then find
the Wronskian of y(x) and y,(x).

7;'1-1% yl'z sian g Yo =C082x, o3
y(%) = Y2(x) T Wronskian R 4 |

2. Answer the following questions: 2x5=10
- OeTS Rl s T i g

(a) Determine the particular integral of
the differential equation

2
d—g+iy-+1=sin2x,
dx dx

d’y dy

—Z+—+1=sin2x SR AN PICEIT
dx dx

T Srgere et <5 |

(b) Derive the orthogonal trajectory of

xy:ag.

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

(x?y - 23y )dx e - 3x2y)dy =0

(xﬂy_gxyg)dx—(xg —3x2y)dy =0
SR TREABIR SRR woi R

(d} Solye: 755 0.7 0 2.2

(e) Solve: —5 +4—

9Y 13y =0
dx? dx
i y '
S 8 =2+ 452 +18y =0
dx

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

were T eicaiRe Ted Al ¢ (Riegean i)

d*y 3 3Y

(@) Solve: ngx_g_ + 4y =2x°

, 2 dy

_.._y_s + 4y = 2x>
L K e Y
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(b) Find the orthogonal trajectories of the

series of hypocycloid x% 4 y% = a% :

X7 4+ y?s = a5, ARACBR AfE eTFeisi
ﬁcﬁaﬁn '

(c) Solve the simultaneous linear

differential equations "&%":—Py and

dy ' i
g i px and show that the point (x, y)

lies on a circle.

dx d :
X _py WR 2L = px ; SR TR
dt dt ,
S B W (S (@ (x, y) Rt <@
Jeo ART |

(d) Solve by reducing to exact differential
equation

xydox +(2x2 +3y® = 20)dy = 0

xydx + (2x? +3y? —20)dy =0 FATTIT
TN g I FANS R FA T |
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(e) Solve the Bernoulli’s equation :

dy 2
Xx—==+UY = loa x
ar y=y g

QIR AT T 1 8
x%xy—+y =y?logx
(f 7 Solve xgg—i%—3x%+4y= 0, given
that y = x? is one of the solution,

2 ﬁ

S 2, TS FRRREOR Bt AR Y = X

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

wate Tl eiaeR Tew Fa ¢ (Rl bifas)
(a) Solve by the method of variation of
d’y 2

arameter : —5 Y=
P e 1+e*
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d4 ;
(b) Solve : =~ Y=xsinx

oy

d4y

TN T8 — - Y =xsinx

: dx dy
{c) Solve t+ t+2xfy~0

d :
—&1—:?+5x+3y30

dx
s s D+ oxiy=0

Gt Bdt
dijl
—= 495 =
7 x+3y =0

(d) Solve the exact differential e'qﬁétion:

a2 i
2 y+3x—d£+y= 1

x°—= o
dx? dx (I x)2

TN SRFE TP AL 1 2
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" (e) Solve by reducing to normal form

de dy 2 2 i 5
Y 4xZ¥ilax?-1ly=-3e" sin2x
e s NS TR LR S

2 ' :
_CE_%_ 4x% o (4x2 - 1)y = —Sex2 sin2x

() Show that the term—m—is an
: x(x i )

integrating factor of the differential

equation (xz 4 yz]dx ~2xy dy=0 and

hence solve it.

et (@ (x2+y2)dx—2xydy:0
SR B SRR & —————
x(xQ—yQ)

AL P9I
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(g) Solve the equation, 4y = x2 4+ p2 , Where | : OPTION-B

dy : ' Paper : MAT-HG- 3026
st | (Linear Programming )

1. Answer the following questions: (Chobse the

EREEE P dy=x"+p?, TS p= correct answer) : : 1x10=10

&|&

(a) A basic feésible solution whose variables

(h) Discuss the method of solving a : s

Bernoulli’s equation of the form () degenerate

d i :
Ey+Py=Qy""; where P and Q are ' (i) non-degenerate

constants as function of x. (i) non-negative

d ‘ ‘ : : ﬁ (iv)] None of the above
o1 E%JrPy:'Qy" T ACATTR e '

(b) The inequality constraints of an LPP
FANL TR TS A5 711, T PW‘H« 0 can be converted into equation by
EQ"CE 435 A x 9 I introducing

(i) negative variables
(i) non-degenerate B.F.
(iii) slack and surplus variables

(iv) None of the above
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(c)

(d)

(e)

A solﬁtion of anIILPP, which optimize
the objective function is called

(i) basic solution

ii) | basic feasible solution
(iii) optimal‘ solution

(iv) & None of the above

Given a system of m simultaneous

~ linear equations in n unknowns (m<n)
the number of basic variables will be

f m
i) n

(iii) n-m

(iv) n+m

A simplex in n-dimension is a convex
polyhedron having

(i) n-1 vertices
(i) n vertices
(iii) n + 1 vertices

(iv) None of the above

3 (Sem-3/CBCS) MAT HG 1/2/RC/G 12

0

'. (g)

()

'(ii) Max z

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

allhz, —c, >0 the current solution is
(ij infeasible
(i) unbounded

(i) non-degenerate

(iv) degenerate

(2, ¢ having usual meaning)
Let X ={x,x,} c R*. Then the convex
hull C(X) of X is .
(i) ol Ay 7218
i) {Ax+ (19/1) L 2 <0}
(i) {Ax 2l - a0 < <1}
(iv) None of the above

For given linear programming problem,
if z is an objective function -

() Max z=- Min z
Min (-2
(iti) Max (-2) = Max z

(iv) None of above
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(i) _The set '{(xl,xg): X1 ks Sl} is a
ﬁ) open set
(i) closed set
(iii) neither open nor closeci
{iv) open and closed both
() In linear programming problem

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

(i) only objective function to be linear
. (tii) only constraints are to be linear

| (iv) only variables are to be linear

Answer the following : 2x5=10

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

(b) Provethat ¢ =2 x = Tandax =0 is

a solution but not a basic solution to
the system of equations

3% ~2x. 0= 8

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

(d)

(e)

Write the dual of the following primal
problem :

Minimize Z = 3x, + 5x,
subject to 3x1+ Sy =12

dx +2x=10
with x,, x,>20

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

B

IL 5 I

e 8 6
A

4112 122

Find its saddle points.

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 (e) Solve the following transportation
problem using North-West corner
(@) Solve graphically the following LPP : method whose cost matrix is given
: below :
Max. Z =5x; +7x,

subject. to  x; +x, <4 : Source | Dy | D, | Dy | D, | Supply
s S 711014 | 8 30
3x; +8x, <24
S e T 12 e e O
10x - 70,= 85 = S Soes 159 30

X,%,>0 Demand | 20 | 20 | 25 | 35

(b) Find all basic feasible solutions of the '
‘ (f) The pay-off matrix of a game is given

system of equatio : i
2 . T below. Find the solution of the game to

X +2xy +3x3+4x, =7 o
(e} 'Prove that the ' Set of all Convex L LA
e AT PP O LT TS GRS
combinations of a finite ~number .of IS 4a3 2 s
points Kol , X_18 a convex set. I |-4|-3| 0 [-2]| 6
_ V.5 |3 | =dl 2 o6
(d) Prove that the dual of a dual is a Primal

problem itself.
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(c) Solve the following assignment problem :

4. Answer any four questions : 10x4=40 f  Projects
(a) Old hens can be bought fo\r Rs. 2 each : A be C D
but young ones cost Rs. 5 each. The : 412 10 10 | 8
old hens lay 3 eggs per week and the Engineer I |14 |Not suitable | 15 |11
young ones 5 eggs per week, each being I | 6 10 16| 4
worth 30 paise. A hen costs Re. 1 per -. )8 b =

“week to feed. If I have only Rs. 80 to

U implex method to solve the LPP
spend for hens, how many of each kind (d) 8¢ S0P

Max Z = 4x+ 10y

shall I buy to give a profit of more than =
: subject to the constraints

- Rs. 6 per week, assuming that I can

' not house more than 20 hens? 2x+y <50
Formulate the LPP and solve by 2);+5y3100
graphical method. : 2% +:.3y =90
; : : xy=0
(b) Prove that if either the primal or the B et ok e
dual problem of an LPP has a finite solve Max Z = 5x, —4x, + 8x,
optimal solution, then the other Sibea e e constraints

problem also has a finite ‘optimal ! . '
; : 2, + X, —6x3 =20
solution.Furthermore, the optimal

values of the objéctive function in both | 6x; +5x, +10x3 <76

the problems are the same, i.e. 8, — 3%, +6x3 <50

MaXszMaXZw x]_JxQJxBZO
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() Solve the game whose pay-off matrix is

Sl
T Pl
6 012

(g) If in an assignment problem, a constant
is added or subtracted to every element
of a row (or column) of the cost matrix
[cg.], then prove that an assignment
which minimizes the total cost for one

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

(n) () What is game theory ? 2

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

(tii) Explain the following terms

Optimal strategy, Pay-off matrix.
: 2+2=4
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