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' MATHEMATICS

(Honours Genenc /Regular)

Answer the Questlons fr_om any one Option.

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

| 'OPTION-B
Paper : MAT-HG- 3026
A(Li‘near Programming )
Full Marks : 80 .
Time : Thiree hours

The figures in ihe margin indicate
full marks for the questions.
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OPTION-A |
" Paper : MAT-HG-3016 /MAT-RC-3016
( Different;ialA Eqitdtion) - |
Answer eithe‘r~ ln Eriglish. or in Assaﬁése.

1. Answer the following questions: 1x10=10

(a) ‘Define 6rder and degree of an ordin o
=7 differential equation. e ';

mmwﬁmmmwwmp
(b} What do you mean by an ordinary

differential equation ? Give one example.

g‘”mﬁwiﬁmﬁs{w <ot el
of : |

(¢) Define exact differential equation.
e O R it a1

(d) Obtain the differential equation of
family of parabolas given by y?2 = 4ax.

P = 4ax e ~(REER SR R
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(9)

(h

()

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

51 FAieiee] SR TR IR 5 Bl
Find the integrating factor of |
dy . y |

—~+< =cosx,

dx x

)

Y- : o fdfa =11
x x cosx,avﬁj&‘ﬁ oG = |

Define orthogonal trajectory of a family
of curve. o

<5t 3T SIREeR AR AR RS |

Write the complementary function of

(D2 + 4)y = xz .

(p? +4)y = x? oREE ATROR AR

- et fovan

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

aﬁ'nwmwm«mwﬁm
ml' . ] . .
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G) Iy, =sin2x and y2 =c0323c then find | (c) Find the ihtegraiti'ng factor of the
o d1fferent1a1 equatmn
the Wronskian of d

zrﬁ Yy = sin2x g y2—cos2x o0 (xzy—nyz)dx—(x?’—szy)dy:o

y1(x) % .yg(x) B Wronskian Af =11 . . SRS AN ey ez R =1
2. Answer the following ql‘J.estions': 2x5=10 = |- ' dx _dy _ | dz |
. , . (d) Solve: ?-?-m
R cdx _d dz
(a) Determme the particular mtegral of - IR I T=#= 222
the differential equation ' ¥y X y
d2y dy R 2 '
—Z+—=+1=sin2x o .9y L9y -
2 . . 4 : —24+4=2413y=0
dx? dx R . (e) SOIVC,dxz dx Yy
d’y d .- L , Ly LAy _
gx—g-faythanx RS AP | AGLURAL @“}dxﬂ,sy o
ReIT Sgem [Aefy 1

3. . AnsWer the ‘f(')llowing; (any four) 5x4=20

weTS Rl eiiee et e 8 (Reicatt BB

(b) Derive the orthogonal trajectory of -‘
‘ v | (@) Solve: x* 2d% 5, dy+4y 2x*
= y dx? dx

xy:dA‘,?WﬁW’f"Mﬁ‘ﬁWl ‘ _ : Wzﬂqwg ny 3xgz+4y=2x2
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(b) Find the orthogonal trajectories of the
series of hypocycloid % + y% = a%-

x5 1y = a5, ﬂﬁmaztﬁaﬁas oo
ﬁﬁmﬂ

- (o) Solve the simultaneous 'linea'i" 1

d1fferent1a1 equatlons | d

dy 3
¢ = P* and show that thie point (x, y)

lies on a circle.

dx dy
o =Py —=px TR AR
IR A SR S T (x, y) ﬁqc‘ma%r
ELaY) Qnﬁm ,
(d) Solve by reducmg to exact differential
“equation

xyax + (252 + 332 20)dy = -o

xydxj‘(2x2 +3y° - 20)dy =0 IS
T TR =R SIS TR ST 9 |
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- = —Py and . |

(e) Solve the Bernoulli’s 'eciuation :
L4y 2, "
—~+y=y“logx
x,dx+y y log
T FATPEB! I S
—=+y=y“logx
v‘xdx+y y ogb |
() Solve x d y Sxdy+4y=0,‘.gi§en
that y.= «? is one of the solutiori.
22y 3xd +ay= OWM
dx? dx

I 9, TS RO 5! TR yv=_x2.

4. -Answer the following:j(any | four) 1(()><4=40'i '
(@ Solve by the method of variation of
d? 2 |

parameter :,?d:?—y = 1+ e”

a5 Roae oo st 9 ¢
d2y 2

_ dx2 y. 1+e*
7 o Contd.
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| 4y L o cine to normal form -
(b) Solve : 4y ‘1‘{— Y=xsinx - (e Solve by reducing to gomal °
) ) :
A o ‘n E 4y —4x=Z dy (4x2 —1) y= ’36x2 sin2x -
. Ay ' | - a® o dx | o
AN 2 —z =Y xXSinx ' : ' . )
. et Seltet FTe SR LN 9 2
() Solve: d_ @+2x+y 0 S .
. o t -dt - 2
‘ d y —4x2Z dy (43{32 _1)y = -3e* sin2x
. .dy +5 dx2 dx _ : .
- dt x+3y 0 -
’ dx d 1 ' 1 L
W&ﬂq o __li N : 1s an -
| [ _dt —+ Tt +2x+y 0 - o () Show that the termx( 2—y2)
Y sy 3y=0 ' S . integrating factor of the differential

dt _ _ . |
| o equation (x2 + y2 ) dx-2xy dy=0 and .
(d) Solve the exact differential equation : L

" 42 hence solve it.

2d% o dy |

X —+ 3x-—-+ = 1 . B . | | )
o . (l-x)2 o . | C‘tﬁl@@ @ (x2+y2)dxe2xyvdy~—0

1 o e | o . . 1

“ "B TR 1 3 R B SRR 8 -—-—————-—x(x2 7 1S
d? - . |

X" +3x___+y -1 1 v

& dx (1 x)? [ - WW.WI
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. (@)~ Solve the CQuation, ~_4y’= x2 '+ p2 , Where ' Lo o OPTION-B
o p=% o - ] '~ Paper : MAT-HG-3026
' dx , o ; : . ‘ (Linear Programming)
T R - 1. Answer the following questions : (Choose the
TR WS 4y = 52 +p?, 7% paﬂy_ |. - correct answer) .. - - -1x10=10
g L o (@) A basic feasible solution whose variables
" g 'scuss the method of solving a | are . | '
ern i’ o : : .
9u111 S equatlon vOf the form | : (i) degenerate

, A@\LPQ:Q .
dx - y.

; Wher§ P.and Q are (i) non-degenerate

constants as fUHétion of x . o (iii) hqn-negative |
@ dy L " (iy) None of the above ‘
Gl —=+ Py =00 _ . : ) v h
dx Py =Qy TR AT TR | (b) The inequality constraints of an LPP
Wﬂﬁmmv o _ . : 'Acan be converted into equation by
[0 m A xq ' L, Te P W Q | o introducing ‘
X TP o :
o (i) negative variables
’ | | (i) non-degenerate B.F.
(i) siack and surplus variables |
(iv) None of the above
3 (Sem-3/CBCS) MAT HG 1/2/R¢/q ' | ,
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(e)

A solution of an LPP, which opﬁmize-
| the .objectivc_e function is called

(i) basic solution

i) basic feasible solution
i) optimal solution
(iv) None of the above |

iven. @ System ‘of m simultaneous
linear equations in p unknowns (m<n)

_the number of basic variables will be -

) m
6) n
() n-m
(iv_) n+m -

A Shhplex in n-
polyhedron having

(i) n vertices
i) n+ 1 vertices

(iv) None of the above
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dl-mension. is a convex

:

0

9

- (0

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

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;-c; 20 the current solution is

(i) infeasible .
(i) unbounded
(iii) non-degenerate
(iv) degenerate |
| (2, ¢ having usual meaning)

-Let X;{xl,xg}éRz- Th}en}the convex

hull C(X) of X is -
U {zlx1+(i-,1)x2:,121}

() i +(1-2)xp : A0}

i) {Ax,+(1-A)xp:0<A<]

(iv) None of the above

For given linear :programrping problem,
if z is an objective function

) Max z=- Min 2
(i) Max z = Min (-2)
(iii) Max (-2z) = Max z
(iv) None of above
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Answer the following :
(@) A hyperplane is given by

()

' the system of equauons

’I.‘he. set {(xl, ): x21 +x22 <1} is a.
(i) ~ open set

(i) closed set ,

(iii) neither ‘open nor closed

(iv) . open’ and closed both

In hnear programmlng problem
() - objective functlon

constramts and

variables are aJ] linear

(i) * only obJectlve funcuon to be linear

- (i) only" constramts are to be linear

(iv) only vanables are to be linear

2><5—10
the equati
3x1 +2x2 +4JC3 +7x4._ q oo

half spaee do the Point (-6, 1, 7, 2) lie.

Prove that x =2, -1
a solution but not a basi

3x,; - 2.7c2+x3 = 8
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8, find in which

()

@

(e)
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Write the dual of the followmg pnmal
problem '

Minimize Z = 3x, + 5x,

: subject.to 3x+ 5x,=12

4x, +2x,=10 '
Wlth X, x2> 0
In a two-person Zero-sum game, the
pay-off matrix is given by

. B
I II 0O
I|6|8 |6
A :
(4|12 2

Find its saddle points.

| Show that the linear function

Z=CX,XeIR?, CeR is a convex

" function.

Contd.



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
R ‘ - ' below :
Max. Z =5i +7x, _ : |

SubjéCt to x+x 54 C Source | Dy [ Dy | D3 D, Sﬁpply
etmens el e
10 +7x, <35 - . sz 58 [55]°| 20

X1, Xg >0 | | Demand 20 2() 25 (35|

(b) Find all basic feasible, solutioné of the » .
system of equations o () The pay-off matrix of a game 1s given

below. Find the solutiqn of the game to

2x1.+x2.+x3 +2x4 =3 B .
. | ViV
(C). Prove that the Set of all convex A T I2 g IéI I;/ 3
combmatlons of a ﬁnite number of II .3 2 1 2 ._2——-
pOlntS xl’ x2, x3’ ....... N xn is a COI’lVéX Set‘ _m - 4 - 3 O :2—--———@'——
wls|3|-4|2]|-°

(d) Prove that the dual of o dual is a Primal
problem itself. |

 Contd.
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Answer any four questions;

(a) Old hens can be bought fbr'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 pa1$e 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 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.

(b) | Prove that if elther the primal or the
»dual problem of ap LPP has .a finite
optimal solution,. then the other
problem also hag a finite opt1mal
solution.Furthermore, the optimal

values of the objective funcuon in both
the problems are the same, i.e.

Max Z = Max z
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10x4=40

" (¢) Use the two-phase
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(c) Solve the following assignment problem :

Pro_]ects
. 1la| B C |D
T2 10 10 | 8
Engineer | 1|14 |Notsuitable 15 |11
. |6 10 - |1614
|8 10 - |97

(d)  Use 31mp1ex method to solve the LPP
- MaxZ = 4x+ 10y '
subject to the constraints -
2x+y<50
2x + 5y <100
2x +3y <90

- xyz20

simplex method.-to
solve Max Z = 5x,—4% * 3x,

‘subject to the constraints

6x, +5x, +10x3 <76
8x, - 3% +6%3 <50

X1:x2’x3204 |
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() Solve the game whose pay-off matrix is

-1 -2 8
{7 5 -1

6 0 12

(g). Ifin 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 minimizeg the total cost
for the other matrlx

() () What is game theory ? - 2

(i) Describe a two- -person zero-sum o
game. Also mention any two basic S
assumptlons in. it. -4 s

/]

(iii) Explain the followmg terms

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