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West Bengal State University
B.A./a.Sc./B.Com. ( Honours, Major, General) Examinations, 2014

PART- II

.MATHEMATICS - GENERAL
Paper - III

Duration : 3 Hours I [ Full Marks : 100

The figures in the margin indicate full marks.

'~~~~~M'~~I
. '.

Answer Group A-and B compulsorily and anyone group from group C, D and E.

GROUP-A

~~-~

Full Marks : 20

('1~ : ~o )

Answer Question No. 1 and any two from the rest.

1. Answer any two of the following questions:

c<I-~ ~ ~ ffi Wf g

2x2=4

a) Write down approximate representation of ~ correct up to four
7

significant digits. Find the percentage error.
27 c<l5d~~~~~~~~1 ~~~Rcf?I~1

b)' Show that t.. (xC r+l)= XCr, the inte~al of spacing being 1.

~ c<I t.. (xCr+1)= =c., \5I~'i1ltC1'i1M~ 1.
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Find J 2(x2 + 3) dx using Simpson's ~ rule, taking two sub-intervals._ 0 3

~ ~~~~, 1-m~RuT J2(x2+3) dx-l!l~~-Rom~1
3 - 0

d) Find an interval in which a real root of the equation x3 - 2x + 3 = a lies.

c)

l!l<JSTG-~ -Rom ~ ~ ~ X 3 - 2x + 3 = a >j~<P'!1t~ l!l<JSTG-~ ~

~I

x2 - 3x + 4a) Using Lagrange's interpolation formula express
(x - 1) (x - 2) (x - 4)

as

the sum of partial fractions.

. x2 - 3x + 4Lagrange -l!l"!1' ~:~ ~ ~ . «IS \51"~~ \5'iIRCX@
- . (x - l)(x - 2) (x - 4)

Ql1~ ?-fIt9f 2f<p1"I ~ I

Show that t.3 YJ = Y4 - 3Y3 + '3Y2 - YJ

~ Qr t.3 YJ = Y4 - 3Y3 + 3Y2 - YJ

a) Using suitable interpolation formula find (i) I(0·5) [ii] I (4·5) from the
following table.

b) 6+2

~~~:~~~~~~(i)

Rom<j)~1I f~ I I--~-'-----:-'---~--r1-13-6--r1-2:-'--1-3-56-1

I(0·5) (ii) I (4·5) l!l~ ~

b) 6+2Prove that V is a Linear operator.

~"1 ~ Qr V ~ l!l<JSTG-~ ~ (operator) I

a) Evaluate Jo (1+ 2x - 3x2) dx taking 11 subintervals by Trapezoidal rule,

_correct up to 4 decimal places.

Trapezoidal ~ ~, 11 re- ~9f-~ RuT Jo (1+ 2x - 3x2) dx -l!l~ ~

-Rom~,4~~~~~1
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b) If.1f(x) = x, findf(x).

~ .1f(x) = x~~ f(x) -<.!J~ ~Rcf?:T ~I

5+3

5. a) Use the method of bisection to find the real root of the equation
x3 - 3x - 5 = O. correct up to 2 significant figures.

Write down the advantage and disadvantages of the method.

~~"'f ~~ x3-3x-5=0 ~~ ~~~~~~~.

~Rcf?:T ~I

b) Using Newton-Raphson method find the cube root of 10 correct up to
three decimal places. 5 + 3

Newton-Raphson -~~ ~ ~ ~ 1W1 ~ 10 ~~ ~ Rcf?:T~ I

GROUP-B

Full Marks : 40

('1~ g 80 )

Answer Question No.6 and any two from the rest.

6. Answer any four of the following questions : 4x2=8

a) Examine if the vectors (I, 2, - 3), (2, - 3, 1) and (- 3, I, 2) are linearly
independent or not.

(1,2, - 3), (2, - 3, 1) <.!J~~ (- 3, I, 2) ~ C~ ~ ~~ -n H1,~"lM
'f<Al~1
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b) Find graphically the feasible space given by the LPP :

CC1~ ~ m ~ LPP -l!J~ ~ C'fl'l ~ ~ :

Maximize Z= 2x 1 + X 2

X 1 s 2

x 2 ~ 3

Xl+X2~1

subject to

c) Find the basic feasible solution of the of following system of equations:

Ht~t'& ~Cflm@ l!J~ ~ ~ ~~ Rcfu ~ :
Xl + x2 + x3 = 5; 2xI + 2x2 + x3 = 7.

d) Write down the dual of the following LPP :

Ht~t'& LPP~ ~ >j~P'1ltfG~'fT :
Max Z = 2xI + 3x2 subject to xl + 2x2 s 3; xl + x2 s 5; xI,x2 ~ o.

e) Determine an initial B.F.S (Basic Feasible Solution) of the following
Transportation problem by North-West Corner Rule:

North-West Corner Rule mm~ <!S"@ ~ ~ >j~>jl1fG~ l!J~ ~

~~R~~:
a·I

4 6 9 5 16

2 6 4 1 12

5 7 .2 9 15

12 14 9 8

°1°2
03

bj

f) Write down the following problem in standard form by introducing slack
and surplus variables and identify them:

~ >j~>j!tfGt<P Stack 1(3 Surplus ~ ~ ~t~tf<l<P ~ 2f<W't ~

l!J<f~Slack 1(3 Surplus l)C'f~~ ~ ~ :

Maximize Z = 5x 1 + 8 X 2

subject to 3x 1 + 7x 2 s 18

- 4 X 1 + 6 x 2 ~ 15; x l' X 2 ~ o.
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7.

8.

g) Find in which half space of the hyperplane 2x I + 3x 2 + 4x 3 - X 4 = 6, the
points (4, ., 3, 2, 1) and (1, 2, - 3, 1) lie.

(4, - 3, 2, 1) ~<f~ (1, 2, - 3, 1) ~ 2x I + 3x 2 + 4x 3 - X 4 = 6 9j~I>i~\5CC1~

c<W\ ~ ~ \5l Rc;fu ~ I

A factory produces two products A and B with the help of machines MI,

M2 and M3. The production time of one unit of A on the three machines
are 2 hours, 1 hour and 1 hour respectively and for one unit of Bare
3 hours, 1 hour and 3 hours respectively. Machines MI, M2 and M3 can
run 300 hours, 300 hours and 240 hours respectively in a month.
Formulate the LPP if the profit of the products A and Bare Rs. 2.00 and
Rs. 3.00 per unit respectively. 8

~<rifG <fSBf~ ~ ~ A ~<f~ B -~?:f '@'~~ ~ ~ <rtif M
I
, 'M

2
-e M3 -~?:f

~I 1 ~<lXIl A ~ ~ ~ <rtif ~ ~ <r~ 2~, 1 ~ ~<f~

1 ~ ~<f~ 1 ~<lXIl B ~ ~ ~ ~ <r~ 3~, 1 ~ ~<f~ 3 ~ I MI,

M2 e M3 <rtif ~.~ <r~ 300 ~, 300 ~ ~<f~ 240 ~ ~ 9fT@ I <rN

~ ~<lXIl A -e B ~ <f5"@ C'fli5 ~ <r~ 2· 'G1<!sT -e 3' 'G1<!sT, \5C<f '@'~

• >i~>illre~ LPP ~ ~ I

a)

b) Solve the following LPP graphically :

CC'l~ ~ ~ LPP fG?:f ~~ ~ ~
Maximize

a)

z = - 2xI + 3x2

2xI + 5x2 s 40

xl + x2 s 11

xl ~ 0, x2 ~ 4.

Solve the following LPP by simplex method:

Simplex ~ ~ LPP fG?:f ~~ ~ ~

8

subject to

Maximize Z = 4xI - 2x2 - x3

xl + x2 + x3 s 3

2xl + 2x2 + x3 ~ 4

xl -x2 ~O; xI,x2,x3 ~O. 8

subject to
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b) Solve the following Transportation problem:

°1
°2
03
b,
J

a) Solve by Charnes' Big M method :

a,
l .

1) 16 25 13 11
17 '18 14 23 13
32 27 18 41 19
6 10 12 15 8

Production

Charnes' Big M ~ ~~ ~ ~

Maximize Z =: 3xI + 2X2

xi + X2 ~ 1
I2xI + xi :5; 4

5xI + 8x2 ~ 15; xl,x2 ~ O. 8

subject to

b) A company has four machines on which to do four jobs. Each job can be
assigned to one and only one machine. The cost of each job on each
machine is,given in the following table :

c<Wf ~' • ~ ~ • ~ ~ mr ~<f~ ~<!lf&' ~ ~
C4'<lC1~I\!l ~<!lf&' ~ ~ ~ mr I c<Wf ~ c<Wf <lUff ~ ~ ~ ~

\!)1fc1<pI~ ~ ~

Machines / ~

42 35 28 21
(/)

~

30 25 20 15
.0
0 30 25 20 15~

24 20 16 12
Find the optimal assignment and also the minimum cost. 8



MTMG (GEN)-03 208
10. a) Find the dual of the following LPP :

~ LPP ~ ~ >i~P1J1f&~~ I·

Minimize

subject to

b)

Xl - 3x2 + 4x3 ~ 5

xl - 2x2 s 3
2x2 - x3 ~ 4

xl, X2 ~ 0, x3 is unrestricted in sign.

The set of all feasible solutions of an LPP is a convex set. Prove it.
8

8

GROUP-C

~~-~

Full Marks: 40

(1~ g 80)

Answer Question No. 11 and any two from the rest.

11. Answer any four of the following questions:

~-~~~~fiRg
4x2=8

a) A particle moves in a straight line and its velocity vat distance X from the
origin is given by v 2 =2 - X - X 2. Show that the motion is simple
harmonic.

~~ ~ ~ ~cmr ~ ~ ~ ~~-v \S ~ C~ ~ x -~~

~ v2=2-x-x2'mn~1 ~~<!l~~~0WR~~1

b) If the radial velocity is proportional to the transverse velocity, find the
path in polar coordinates.

~~ ~ <!l~ ~ c<l~, ~-~ c<n~ ~9f1f5 ~ <!l~ ~9f{~ ~

~"1f&- Rcfu ~ 1
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c) What is the work done by gravity on a stone of mass 80 gms during the
8th second of its fall ?

80 ~ ~ c<I5R" ~ c<I5R" ~ C~ ~ ~ ~ C>ic<PC<\S \5jfu,<p~iSi <lC'f "ij@J

~<fS\3~ ?

d) State the principle of conservation of energy.

e). Prove that for a particle moving in a central orbit the angular momentum
about the centre is constant.

. f) - A shot of mass 40 kg leaves a gun with a velocity of 1000 eta] s. If the
velocity of recoil isLucm zs, find the mass of the gun.

40 f<Is.m ~ ~<l$ ~~C<ISR ~ C~ 1000 m/~~ ~~ ~ I 1lN

recoil ~~ 10 m/~~ ~ ~ ~ ~ <fS\3?

g) Radius of Earth is 'A2g where 9 is the acceleration due to gravity. Show
that velocity of Earth's satellite moving in a circular orbit witll be 'Ag,

whose radius is approximately equal to the Earth's radius.

9jfm ~I{ ~ 'A2g,~~ 9 ~ 9jfm \5j~<p~iSi ~91 ~ ~ ''1'{3I<PI'!tl 9f'CQ,f

~~ 9jfm ~9f~ ~~ ~ 'Ag, ~ ~I{ 9jfm <fl'Pm~ ~ ~ I

12. 'a) A particle moves in a straight line under the action of an attractive force
llX-5/3 when at a distance x from the centre of force O. If it starts from

rest at a distance a from 0, then show that it will arrive at 0 in time

2a4/~311 . 8

~ OC~ x~ llx-5/3 \5j1<p~<p ~ ~ ~<l$ <15"'l1>i'!tlG1C'!tl~ ~I

~ 0 ~ C~ a ~ C~ <15""1$ Mi'!tlt<l~t Cm<lS ~ ~~ ~ ~ ~ ~ <15""1$

'2a4/3/~~0~C~1
/ ~311 .
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GROUP-D

~~-~

Full Marks : 40

(1~ s 80)

Answer Question No. 16 and any two from the rest.

~~ '1~ ~ <.£l<f~\5RT Q.T c<ISR~ ~ ~ W,I

a) A coin is tossed and a die is thrown simultaneously. Write down the
event space. Find the probability of tail and prime.

<.£l~ ¥l <.£l<f~<.£l~ ~ <.£l~~ ~ ~ I Event space fG M'f11 Tail <.£l<f~

~ ~1(3~ ~ R~ ~I

b) If A and B are two independent events then prove that A and B are also
independent.

c) Define random variable. When is it called discrete?

>1~P'1~<If)C'f <.£l~'>j'~~ W,I ~~ <.£l~~ ~ ?

d) X is a discrete random variable having the following probability mass
function:

Determine the constant k. Also find P (X < 4).

X <.£l~ ~ ~ f)C'f <mr ~ probability mass function ~l(3m ~ ~
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e) Find the median of the following data:

3,9,2,8,7, 1, 1,4,5,9,6,2,6,7,8,4,6.

3,9,2,8,7, 1, 1,4,5,9,6,2,6,7,8,4,6.

f) Calculate the coefficient of variance for the sample {2, 5, 8 l.

g) Given that x = 3y + 2 and y = lex + 3 are the regression lines of x on y

and yon x respectively. What will be the value of k if r = 0·9 ?

~'Sm ~ Gr, x = 3y + 2 c£J<f~ Y = lex + 3 ~ <r~~ x c£J~ y c£J~ ~9f~ -£I<1~ Y

\.Q~ x-c£J~ -@"~ ~9 0~ I ~ r = 0·9 ~ ~ k c£J~ ~ ~ ~1'<!I

a) An urn contains 6 red and 4 black balls. Two balls are drawn at random.
FInd the probability of -

i) both the balls drawn are red.

ii) one ball is red and another ball is black

iii) both of them are of same colour

iv) at least one red. 8
c£J<r$ ~ ~ 6 m- C'f1C1 c£J<f~ 4 m- <ffiC11 <fC1 ~~ I ~ <fC1 >j~p1&<1~lC<10'Sm

~I~~~~~~~I

i) c£J<r$ <fC1 C'f1C1 c£J<1"~~ <'fSW!l

~9fC'i1' c£J<r$ <fC1 C'f1C1 Iiii)

ii)

iv)

b) If X is a random variable having normal (m, 0) distribution, find

h di ibuti f Y X - mt e istri ution 0 = .
o

i)

ii) Find the mean and median of the distribution given by the
probability density function fIx) = lex (1 - x), 0 :s; x s 1, where k is
a constant to be calculated. 4 + 4
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i)
X-m1lWX~ ~m Normal (rn, 0") ~ ~9 <!S@ ~ y =--

0"

-~~ R-~ Rcfu ~ I

ii) ~<!% ~ ~ '<RW 'm~ Cl'f'Bm ~ f (x) = kx (1 - x),

o s x s 11 ~~ ~ 'B ~~ Rcfu~, c<r~ k ~<!%~ Rcfu <!S@

~~I

18. a) An.incomplete frequency distribution is given as follows.
Given that the median value is 56. Determine missing frequencies.

~<!%~cf 9fW1~~ f<I~l\ST"lR(';1 Cl'f'Bm~ I

Cl'f'Bm~ c<r~~ ~ 561 \5f\ST"R19fW1~~~M Rcfu ~ I

Class interval 20-30 30-40 40-50 50-60 60-70 70-80 80-90 Total

frequency 14 28 ? 65 ? 27 16 229

bj i) Find the mean and standard deviation of the first n natural
numbers.

ii)

2f~ n ~~~ ~l~lf<1<:p~~~ ~ 'B ~.c;p ~ Rcfu ~ I

Find the mode of the following frequency distribution.

~ 9fW1~~ f<I~l\STt"1~~~~~ ~ Rcfu ~ I

4+4

Marks 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69

Frequency 8 11 15 17 17 7

19. Prove that the correlation coefficient between two variables lies between
- 1 and 1. 8

~9~c<r~~~~~"f-] ~<f~ 1~~~~~1

b) A sample { 2·3, - 0·2, - OA, - 0·9 } is taken from a normal population
with variance 9. Find a 95% confidence interval for the population mean.
[Given P (U > 1·960) = 0·025, U - N (0,1)] 8

9 ~ ~ ~ ~<!%Normal ~~ ~ ~<!%~ { 2·3, - 0·2, - OA, - 0·9 l

0'Bm~1 ~~~~95%~-~Rcfu~1

a)

[~P (U> 1·960) = 0·025, U - N (0,1)]

8
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20. Determine the trend using 4-year moving average method from the
following data.

a)

Year (<r~~) 2006 2007 2008 2009 2010 2011 2012 2013

Yearly sale
(<ne,~~) 20 22 23 25 24 26 29 32

(Rs : in Lakhs)
8

b) Prepare consumer price index number .from the following data for 1998
and 1999 taking 1997 as base year. It is given that weight of four groups
are 4, 3, 2 and 1 respectively. 8

~ I&~ ~ 1998 ~<r~ 1999 ~ 1997 ~ ~">l'fN ~ ~ ~

Rem~I (X'Sm ~B~~ 'S~<r~ 4,3, 2 ~<r~ 1.

Group Price in Rupees
1997 1998 1999

A 30·00 34·00 31·00
B 11·25 11·50 11·00
C - 15·00 18·00 . 18·00
0 12·00 12·25 . 12·50

".

GROUP-E

f<r5t~- ~

Full Marks : 40

('1~ s 80 )

21.

Answer question No. 21 and any two from the rest.

~~ <f~ ~ ~<r~ \5R1 QT«lSR ~ ~ ~ ~I

An-swerany four of the following questions: 4x2=8

a) Solve (~~~) : xn - 2xn-l + xn-2 = o.
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Test for an extrernals 'of the following functional.

~ functional ~ extremal ~ f<Is;n ~ ~ I

V [ Y (x) ) = J o (xy + y2 - 2y2 y') dx, Y (0) = 1, Y (1)= 2.

Evaluate (~ Rc8T~) : 1 x2
!'J.2 - 3!'J. + 2 .

Examine whether the following is a linear functional :

~ ~ functional fG'@f~ f<Is;n ~ ~ :

J 2 ~l + (y') '2' ,
V [y(u)) = ---- dx; Y (1) = 0, Y (2) = l.

, 1 x

e) s~ow that !'J.2 log x = log (1 - 1 2)' taking difference 'interval l.
(x+ 1) ,

~ QT !'J.2 log x = log (1 - 1 2)' \5I~~lC:'1~~~'l? 1 ~ I
, (x + 1)

b)

c)

d)

8

f) Examin~ if the curve y (x) = sin 2
nx , where n is sufficiently large and

n
YI (x) = ° in [0, n] are close in the sence of 1st order proximity or not.

22.

g)

sin nx ~,-';rt~~ y (x) = --2 - QT~ n 1R;'<IB ~~ \!J<r~ Yl (x) = 0,
n

~~ ~ 2!~"<l1\5 proximity 'm~~ f<Is;n ~ ~ I

(
Un) Vn !'J.un - Un !'J.vn

Show that ~ Q,l'!'J. -vn
,Vn vn + 1

[0, n] ~ \!J~9f

Solve : (~tfR~) :

Yk+2 -6Yk+l +8Yk =3k2 -2-5·3.

b) Find the extremal of the isoparametric problem:

~ isoparametric >i~P1\lfG~extremal Rc8T ~ I

v [y (x)) = J ~ (y,2 + x2) dx. Given J ~y2 dx = 2.

a)

Y (0) = 0, Y (1) = 0. 8



J n/2o (y,2 - y2 + 2xy) dx with Y (0) = 0, and y (~) = O. 6
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a) Find the extremal of the following functional:

b) Solve : (~~~) g un + 2 + un + 1 + un = x2 + X + 1 5

c) Show that : (~ c<r) ~-1 sin ax 5
2 . a

SIn -
2

a) Show that the area of the surface of revolution of the curve y ~ y (x), from

(x]> y (xd) to (~, y (~)) about x axis is 2n J x 2 Y Jl + y,2 dx.
xl

Hence show that this surface will be minimum when the curve is
catenary: 6

I 1.
~ c<r Y = Y (x) ~ x ~ bIMMt<P (Xl' y (Xl)) ~ C~ (~, Y (~)) ~

~ '<£~ ~ ~~9fj'f ~ C"1'~~C4 ~ 2n J C 2 Y ~1 + y,2 dx.
xl

b) Solve : (~~~) g (E 2 - 11E + 30) un = x 3x. 5

c) . J 2 x3
Find the curve for which the functional -2 dx with Y (1) = 0 and

1 y'

25.
Y (2) = 3 can be extremized.

State and prove the problem of Brachistochrone.

Brachistochrone >i~plllm~ ~ ~(g ~"I ~ I

b) Using the method of solving difference equation, find the n-th term of the
Fibonacci sequence of numbers 1,1,2,3,5,8,13,21, .... 6

5

a) 2+8

-~
~ ~"I ~~ ~ 2WTlS'f <!5"@ Fibonacci ~ 1, 1, 2, 3, 5, 8, 13,

21, .... -~~ n ~ 9f1f Rcfu ~ I


