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

PART - II :
MATHEMATICS — GENERAL
Paper - III
Duration : 3 Hours | [ Full Marks : 100

The figures in the margin indicate full marks.

NS AAT@feT s e |

Answer Group Aand B compulsorily and any one group from group C, D and E.

Re1el % @ ¥ TIOHETE @32 A, ¢ €97 WY (A (7 ] 9oy ReieE Tew

GROUP - A
et -«

Full Marks : 20

( 7T 2 %0 )
Answer Question No. 1 and any two from the rest.

S T YW @R I (Y (P KB AT T&d i |

1. Answer any two of the following questions : 2x2=4 i
- %6 2frea Ted fire ¢
a) Write down approximate representation of % correct up to four :

significant digits. Find the percentage error.

% (@ BT LT I G WP WA A FF4 | (Td *edd] FT6 o7 o9 |

b) Show that A (XCH1)= *C., the interval of spacing being 1.

G T A (Xc,”): XC, , WA ) ZoT 1.




d)

a)

b)

a)

a)
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£ 2 o > 3 ik . ]
Find Io(x +3) dx using Simpson’s 3 rule, taking two sub-intervals.

RO % forrr arzE 3@, 1 s @ J.(;Z(XQ +3) dx-93 W {7 |

Find an interval in which a real root of the equation x2 - 2x + 3 = O'lies.
@ SwaE e T TF V@ x 3 - 2x + 3 = 0 ANPAER GIH IR A&
R |

x2-3x+4
(x=1)(x-2)(x-4)

Using Lagrange’s interpolation formula express

the sum of partial fractions.

x%2-3x+4
(x=1)(x=2)(x-4)

Lagrange -99 9@:¥E @I FRIQT B NEC I hING

5T QA AP P |
Show that A3 y, = y, — 3y, +~3y2‘ Y Bt
@A A Ay, =y, -3y; + 3y, -y,

Using suitable interpolation formula find (i) f(0-5) (i) f(4-5) from the
following table.

ToyE wEAR SEd TR FrEkie GRe 208 () £(05) (i) f(4-5) @F W
fefg |

x 0 1 2 3 4 5
flx) 1 4 9 16 25 36
Prove that V is a Linear operator. ’ 6+ 2

A FEA (T V 261 @0 (AP LPIIF (operator) |
-
Evaluate .[0 (1+2x- 3x? )dx taking 11 subintervals by Trapezoidal rule,

correct up to 4 decimal places.

1
Trapezoidal 09 1, 11 5 Soi-wrwawer A j'o (1+2x - 3x2) dx -4q =

fefy 4, 4 wifie B (T AT % |
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b) IfA f(x) = x, find f(x). 53
M A f(x) = x T SA f(x) -97 T [l T |
5 a) Use the method of bisection to find the real root of the equation
x3 -3x-5=0. correct up to 2 significant figures.
Write down the advantage and disadvantages of the method.
MARIGT ofmfon AR x2 - 3x -5=0 TMNeIBa w2 MLF ey Y A
I o7 54 |
@R *fafed AR ¢ wPyRerefE frgw |
b) Using Newton-Raphson method find the cube root of 10 correct up to
three decimal places. S +3
Newton-Raphson -&9 #i@fers o wifis =9 *f% 10 @3 e o % |
GROUP - B
faett - ¥
Full Marks : 40
(7= 2 80 )
Answer Question No. 6 and any two from the rest.
b AR AW QIR W] (W (I KB AT T ey |
6. Answer any four of the following questions : 4x2=8
(P 51 eeew Ted e g
a)

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

(1,2, - 3), (2, - 3, 1) @& (- 3, 1, 2) (&3 (7D @ERIFOIE@ T A1 SN
1 e |
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Find graphically the feasible space given by the LPP :
e1fbras STRIC TH @8 LPP -a9 S ol e <% ¢

Maximize Z =2Xa Xy
subject to X { S
x,<3
b e, o, | ShoXotar s i),

Find the basic feasible solution of the of following system of equations :
e e e 9o (e Fe TN Hef % 3

Xy + X9 +x3=95; 2x1 +2x5 +x3=17.

Write down the dual of the following LPP :

e Lpp b tae T o1y ¢

Max Z = 2x; + 3xo subjectto x; +2x5<3; X3 +x3£5; X,x3 20.

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

North-West Corner Rule 2@ 3@ sfeiRe sifaaza soifod @l IR
S ey 394 ¢

a .

"D, D, D; D, i
Op st o~ ¥8. w8 116
Qs -2 i S0 o) 12
Oy, 1 5o b w8 n g oIS
b; 12 .40 SR

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

fsfeiie e Stack € Surplus 5ETE TR FSAE AP LAPH FE
@3 Slack @ Surplus 51%f fbfzre o ¢ '
Maximize Z=5x,+8x,

subject to 3x;+7x,<18

—4x;+60x,215; x4, x,20.
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g)
7 a)
b)
8 a)

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

4,-3,2,1)938 (1, 2, - 3, l)m2x1+3x2+4x3—x4=6°{ﬁmw
@ ST SNy O ey 26 |

A factory produces two products A and B with the help of machines M,,
M, and M;. 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 B are
3 hours, 1 hour and 3 hours respectively. Machines M;, M, and M; can

run 300 hours, 300 hours and 240 hours respectively in a month.
Formulate the LPP if the profit of the products A and B are Rs. 2.00 and
Rs. 3.00 per unit respectively. 8

@6 PRYAA 46 Y A @32 B 97 Tesiwa 27 foafe 7@ M, M, 8 M, -93
ARMW | 1 GFF A TS 00 foqb I8 WY (77 IAEE 2 I, 1 6 @3¢
1 TB1 @3 1 @ B TS FA0S TN (N IAEEH 3 Tl 1 T @98 3 Tol I M,
M, 8 M, ¥ fAf 0T IV 300 961, 300 TH! @32 240 IO 5o1CS 2A1d | W
ofc 93 A ¢ B RfF 3@ =© W IWWEFE 2.5 8 3 T, @ SHEE

| e LPP Sl fusy |

Solve the following LPP graphically :
crfbcas sz FEfEe Lpp fox smiaw 39

Maximize Z=-2x1 +3xy
subject to 2x; + 5x9 £40
X1 +x9 <11
x1 20, x5 24, 8

Solve the following LPP by simplex method :
Simplex *rafece xRS LPP a4 ssae 3¢ ¢
Maximize Z=4x) - 2xy — x3

subject to Xy + Xo +.X3.5.3

2x) +2x5 +x3<4

XI—XQSO;X],XQ,X3ZO. 8
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b) Solve the following Transportation problem :

ffarfie sifaags mfe snaw @ ¢
oD Db a4

1

—

a0 16 35 180t
LA e PR LR R Production
20 27 18 41719
6 12 415 8

Factory
=0

O

S

a) Solve by Charnes’ Big M method :

Charnes’ Big M HENOCS AL T 3
Maximize Z = 3x1 +2xy
subjecf to X1+ xp 21
2x; + x5 <4
5x1+8x2§15;x1,x220. - 8
b) A company has four machines oﬁ 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 :

@H @A BR% I@E AR 5l IS IO B @IL @b ST G

@G G TG I PACO BT | (PN G (P I@ Q% IAK 96 WF
wiferry owe ¢

Machines / 9
42 2h 28 27
30 25 20 15
30 25 20 15
24 20 16 12

Jobs
ST

Find the optimal assignment and also the minimum cost. ; 8

aCHC@ 5N A% O3 FLNE A0 Nefw T |
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10.

11.

a)

b)

Find the dual of the following LPP :
frsferfe Lpp fox tas seemfl frge

Minimize Z= x1+ X3+ x3
subject to X1 =3x3 +4x3 =5

X =2Xo i £.3
2xy - x324
X1, X3 20, x3 is unrestricted in sign.
The set of all feasible solutions of an LPP is a convex set. Prove it. 8

aﬁLpp-aWWmeaﬁ@wmﬁqu|

GROUP - C
et - o
Full Marks : 40
(A= 2 80)
Answer Question No. 11 and any two from the rest.

% R 2P @R I (T (PN RfY 2red Tew e |

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

@ 51 a9 Teq i ¢

a)

b)

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

TR Mot (P IR @ W 306 e v 8 RV (@ @9 x -99
FAE 02 =2 - x— x 2 qE] ARG | RN (T A o1 70T e s oo |

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

@ foMer varm Wl @1, -9 @or FIs 2w sfosies o
e ey e |




12.

d)

e) .

g

a)
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What is the work done by gravity on a stone of mass 80 gms during the
8th second of its fall ?

80 AN SEF (P IF (FIH B (AP HUCS APET TBY (T AToFHe 61 7l
PR PO W ?
State the principle of conservation of energy.

=feq frerel @l g e |

Prove that for a particle moving in a central orbit the angular momentum

about the centre is constant.

AN FEA (T, (FUIY FFAE ST BN (@ HHNCF (FIIP GA@S T |

A shot of mass 40 kg leaves a gun with a velocity of 1000 cm/s. If the
velocity of recoil is' 10cm/s, find the mass of the gun.

40 foo. swe @b &fd (" P (FE 1000 GifV/ETes sifom@e goet T
recoil @5 10 GIN/GIES 2 OF@ @I ©F O ?

Radius of Earth is A%2g where g 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.
sffada aTY 2@ A2g, ANE g 2o Sk wforder ga9 | @A (T O 2
YR offada ToraeRa siferasl 2@ Ag, 9 AP 2JfAda A oAF HIH |

A particle moves in a straight line under the action of an attractive force

px's/a when at a distance x from the centre of force O. If it starts from

rest at a distance a from O, then show that it will arrive at O in time
4/3
2a ¢ 8
/ J3n
@Y O (A x @ px °/3 TFH e SqE @3 3901 FeT@IR 1o |
3w O A (AP a fate (A N PRl (i 9 9% @ 0@ @ @ I
4/ y ; ‘
- 2a SNE O favee (Mwre |
J3H : %
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GROUP - D
faem - 1
Full Marks : 40
(7 ¢ 80)

v

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

Sy AL o @I ) (I (I KB AT Ted e |

Answer any four of the following questions : 4x2=28

- praf 20sa Tadt ey ¢
a) A coin is tossed and a die is thrown simultaneously. Write down the
event space. Find the probability of tail and prime.
@3fo PLIRCER O TFIE 9F8 AGT (Wl 26| Event space fo ]%T?ﬁl Tail @32
e R FBIRA] a5 |
b) If A and B are two independent events then prove that A and B are also
independent.
Afw A a8 B qfb Feeors 96+ 27 ORET @AWl $H (I A 998 B ¢ aerE ||
c) Define random variable. When is it called discrete ?
S b1 G e v | I @ Fow T 2
d) X is a discrete random variablé having the following probability mass

function :

5 e 0 1 2 3 4 3 6
P(X=x): 0 k 2k 3k 4k 5k 6k

Determine the constant k. Also find P (X < 4).
X @3 3oy AVRT 51 T A probability mass function (M8 27 ¢

5 0 1 2 3 4 5 6
P(X=x): 0 k 2k 3k 4k Sk 6k

EqP k -9 I 7 3% @a2 P (X < 4) -9 T 77 % |
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e) Find the median of the following data :
30O Rl 4. 5.9:6, 2,067,846
TSR O (AT ST 97 W el e ¢
3,0,2,8, 7,1 1,4,5:9,6,2 6,7, 84,6
f) Calculate the coefficient of variance for the sample { 2, 5, 8 |.
(2,5, 8148 AT S CHITES I S P |

g) Given that x = 3y + 2 and y = kx + 3 are the regression lines of x on y
and y on x respectively. What will be the value of kif r= 09 ?
MG WMZ (@, x = 3y + 2 938 y = kx + 3 2 IWN@EE x 99 y 99 Toq 942 y
@ x-93 TF A& (41| T r = 0.9 T TRET k 9 W F© (A |

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.

1) one ball is red and another ball is black

iii) both of them are of same colour

iv) at least one red. 8

a=fb ofitas 5@ 6 B et @3k 4 b <l 3= acz | 46 4@ FEEIeiE @edl
%o | [afTRS WhefTa TR (@9 FE |

i) %6 418 =ffe ii) a6 961 @1 @2 S I
iii) b 418 G 9% @ iv) FAACF QP 4T o7 |
b) i) If X is a random variable having normal (m, o) distribution, find
the distibhEAR O ¥ = Sarits
o
ii) Find the mean and median of the distribution given by the

probability density function f(x) = kx (1 - x), 0 < x < 1, where k is

a constant to be calculated. 4 +.4
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| i) 3ft X SR 571 Normal (m, o) R Sepe @ ORET ¥ = 2
. o
| a7 A=At Fefy s
; ii) O3 NEIET FSRAI G WEES ST WG £ (0 = kx (1 - x),
} O<x<1| @t o1 @ W= [y T4, @AEA k 93FH &9 [ 3=
I‘ ﬁ’ﬁ /m |
18. a) An incomplete frequency distribution is given as follows.
Given that the median value is 56. Determine missing frequencies. 8

@=fe Syl sifeiean fRerem fce craan ey |

@S IR (A N4IF T6 56 | W& Afgmcanefe Hoy s

Class interval | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 Total vé
frequency 14 28 £ 65 ? 27 16 229 ]'
i b) i) Find the mean and standard deviation of the first n natural
numbers.
AL n AP FCIE WA 1% ¢ 715 [Apife el s |
i) Find the mode of the following frequency distribution. 4+ 4
e sifaeian Resiea e wm fey a7 |
Marks 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 i 60 - 69 ;
Frequency 11 15 17 17 “L._, 7 i
19. a) Prove that the correlation coefficient between two variables lies between
- 1and 1. 8
N1 T (T Kb BCTH NG W< HRO| - 1 @=L 1 G WKy 4O |
b) A sample { 2-3, - 02, - 04, — 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)]

9 % WIF faf18 @3 Normal Wes 2o @b 5941 { 2.3, - 0-2, - 0.4, - 09}

@G 3| @ AT S0 95% WE-S%q [HefT T |

[ &S P (U> 1:960) = 0-025, U ~ N (0,1) ]

8
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20. a) Determine the trend using 4-year moving averége method from the
following data.
Atmg o1 did oca 4 9 Afoe 9% ormfore sifeq@l (trend) Fefa a2 ¢
Year (2379) 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

Yearly sale :
(@enfas faegy)| 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

b7 S TRIGT 1998 @38 1999 EA 1997 JFET AATH (Fol 79 PP
ey o84 | e Wy 1A RO 8&w INGFE 4, 3, 2 @32 1.

mGroup Price in Rupees

1997 1998 1999
A 30-:00 34:00 31-00
oS 1125 1150 11-00
s ey 15-00 18-00 18-00
D 12-00 1225 12-50

GROUP - E

fTetet - ©
Full Marks : 40
( 7T 2 80 )

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

2y AL o @R AT (Y (P ¥o «AHd ed fue |
23 Answer any four of the following questions : 4x2=8

@ viafo A Teg e ¢

a) Solve (NN ) : x, —2x,_1 + X, =0.
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b)

d)

e)

g)

22. - &)

b)

. Viyw) =

Test for an ektremals of the following functional.

fN54 functional 4 extremal S1(2 =1 o1 s % |
1 2 Doy
Vigwl= [ (w+y®-20" y)doy0)=1y)=2.
Evaluate (W9 3 %) 3 -2—1—7 x2.
: A —3A+2

Examine whether the following is a linear functional :

5 31R@ functional & @< fe v@w IFA ¢
i View)?
1 X

-dx; y(1) =0,y (2) = 1-.

Show that A? log x = log (l -~ (-—J—)z—], taking difference interval 1.
x+1 .

@A @ A2logx=log(l— J,WWIWI

(x + 1)?

Examine if the curve y(x) = ﬂ;ﬁ, where n is sufficiently large and
n

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

@@ y(x) = 3‘222"_ @AM n WRE J2 @R y, (9 = 0, [0, 1] (O AFA
n

@@ ¥b &AL TS proximity Y AR o1 A FeE |

Un Un Un+1

= A 5
Show that (M (¥ A[E‘L] U Au, —u, Av,

Solve : T FEA) 2
Ying =6 Upsy +8 Uk =3k = 25843, 8

Find the extremal of the isoparametric problem :

fiTb4 isoparametric NG extremal ¥ ¥ |
S T : I
vy ()] = IO (y' 2 + x?) dx. Given joy dx = 2.

y(0)=0,y(1)=0. ' 8




b)

c)

b)
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Find the extremal of the following functional :
n/2 5 2 ! s
IO (y' -y +2xy) dx with y (0) = 0, and y (/,)=0. 6
Solve : (TN FFF) $ up , o+ Uy, + Uy = X2 + X +1 5
- cos (a_x - g)
Show that : ((f4H () ¢ A sinax = — S P 5
2 sin &

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

X 7 LT
(%1, ¥y (x,)) to (x,, ¥ (x,)) about x axis is 2n I * Y \/1 + y'z dx.
X

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

G @y =y (o) @b x Je%a bW (x,, y (1) T Q@ (x,, y (1)

o) s
T YAAT TET SF OEd CFQFe 25 an 3y s e

X1

QU (AR AW (A @ OFET CFawel JE 2@ Y49 a4 @3fb catenary.

Solve : TN FF4) ¢ (E2 - 11E + 30) u,, = x 3% 5
: i ’ S .
Find the curve for which the functional I 5 dx with y (1) = 0 and
1 ’
Yy
Y (2) = 3 can be extremized. 5
State and prove the problem of Brachistochrone. » 2+ 8

Brachistochrone 353116 f4q® w4 a2 o519 5 |

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

o AL A %S A% @ Fibonacei 9@ 1, 1, 2, 3, 5, 8, 13,
21, ... 99 n OF A fNefH T |




