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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-II Examination, 2020

MATHEMATICS

PAPER: MTMG-III

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac e
Candidates should answer in their own words AT TS ST I AET TN
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Answer Question No. 1 and any three from the rest
S TR & @3RI (A-CFI foT1D eteia Ted whe

1. Answer any four questions from the following: 2x4 =8
fasfie - e elves Teg e
(a) Find the significant figures of 0.001023 and 25.7890.
R 767 NLF 1% ;A T T2 0.001023 @R 25.7890 |

2 X
(b) Prove that (AE exj te _ e” using & as the step-length.

Ale*
2 x
cwan@czr(%exjffx = ¢, h-GF R Y TR R
e

(c) Define extreme point of a convex set.
a5 Teel (167 &lfes g kel nie |
(d) Write down the dual problem of the following L.P.P.:
o< L.P.P. o (7@ =i (oTeis
Max Z=9x,+7x,
Subject to 3x,+2x, <7
2x+x, <5
X,%xy,20

(e) If the radial velocity of a particle be k times of its transverse velocity, find the
equation of the path of the particle.

O3 S oRIe FeliF ST @61 T o9 SR @R £ 29 27 OF N0 FHAeF TARFe
et scam
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P(B)

(f) Prove that P(B| A)=1- PA)

@)

P(A) |

2N T @, P(B| A)=1-

(g) Find the extremal of the isoperimetric problem:

! !
Vi(x, y)='[(y'2+x2)dx, given '[yz dx=2, y(0)=0, y1)=0.
0 0

1
53 isoperimetric 5T extremal ooy e Vix, y)= '[ ("% +x%)dx
0

1
exi e [ 37 dx =2, y(0)=0, y(1)=01
0

(h) Obtain the difference equation from the relation: u = A4-5"+B-7*
where 4 and B are parameters.

u, = A-5% + B-7" 93 9 A3l (127 FCA | (L 4 9% B parameters.

2. (a) Compute a positive root of x* +2x—6=0 correct to 5 (five) significant figures
by Newton-Raphson method.

Newton-Raphson-a3 #&fe I8 @ x* +2x—6=0 TSI QP LIS Ner
i Tt (o6 e o5 #1fe) )

(b) Using suitable interpolation formula find f(0.5), f(4.5) from the following
table:

ToRE TSI Wcas A fEfie GRe 2309 £(0.5), £(4.5) 97 3 e See
X 0123 4 5
Fx) |1 49162536

(c) Show that A3y1 =y, —=3y;+3y, —,.

A8 @, A3)’1 =Yy =3y +3y, = |

3. (a) Solve the following transportation problem:
fsteTie iftmes i e Sl

Dy Dy D3 Ds a
O, |15 20 13 21 |15
O, 22 15 19 14 | 12
O |16 12 14 31 | 13
Os | 24 23 15 30 | 20
b 16 10 10 24
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(b) Solve the following L.P.P. by Charne’s Big M method:

e L.P.P. {6 Charne’s Big M & 25 S I BN

Min Z =4x, +3x,

Subject to X, +2x, 28
3x,+2x, 212
X,%x,20

4. (a) Write down the equations of motion of a particle moving in a central orbit under

(b)

5. (a)

(b)

(©)

2100

2
a central force P and deduce the differential equation in the form h_3d_p =P;

p’ dr
symbols having usual meaning.

@Y 6 P-OF TR @R I Ao eT a0 FN7 sifeq FMFa9 @t @32 s

2
. h—3d—p = P; #oi5efH apfere wid Ikze 2@
p’ dr
A particle moves in a central acceleration — a > It is projected with
(distance)

velocity V from a point at a distance  from the centre of force. If the path is an

5 \-Y2
ellipse, show that the periodic time is 2—”(2 —V—j .
H\r H

3 SR @36 SN Felt A T F@ SFH - 17 2309 V

2

SRARACEI
(799)

@0 TG T @R @R TR Ao Toige W O@ (MAle @ TR AROAFIH
z(z_ﬁj’” l
ul\r u

Find the mean and median of the distribution given by the probability density
function f(x)=kx(1-x), 0<x <1, where £ is a constant to be calculated.

QT VR TR T (s ®R. f(x) = kw(1—x), 0<x <1, @b o1@ @ kT
fefay e, A k @6 &7 ey e foiee =)
Find the mode of the following frequency distribution:
Teva »IfERt Reretas ek s 56 s

Class 45-54 | 55-64 | 65-74 | 75-84 | 85-94 | 95-104
Frequency 4 13 19 32 12 6

Prove that the correlation-coefficient between two variables lies between
—1 and 1.

23l SR @, Fi0 BTeT T Sz 72ol —1 @R 1 @3 K S_ES |
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6. (a) Solve the difference equation:
e AT NI FCAS

(E* =TE+10)u, =12¢* +4°

(b) Find the extremal of the functional:
Extremal foef s

0
VIy@l= [(12x9-y)dx, p(=D)=0, y(0)=0

-1

(c) A particle describes the path " = Acosn@+ Bsinn@ (A, B are constants) under
a central force to the pole. Find the law of force.

O3 Pt T 0 (TR I ASIE +" = Acosn@+ Bsinn@ IFEAR 5N | FRITSF
R G e

7. (a) Show that the set of all basic feasible solutions of the L.P.P.:

2100

Max Z=¢Xx , A¥x=b, x>0

b

forms a convex set.

@8 @ Max Z=CX , A¥=b, x>0 L.P.P. (5 7Fa F4Fa Ayl aH
T (75 15 S

(b) Find the optimal assignment for the following assignment problem with the
following cost matrix:

ferafere ep-sp< wiftsr [ et semifa e e

N.B.:

Ji Jo J3 Ja Js
Ay | 11 | 17 | 8 16 | 20
A, | 9 7 12 | 6 15
As | 13 | 16 | 15 | 12 | 16
As | 21 | 24 | 17 | 28 | 26
As | 14 | 10 | 12 | 11 | 15

Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.




