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West Bengal State University - 2
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013 ‘
PART-II
MATHEMATICS - General
Paper- III _
Duration : 3 Hours Full Marks; [l3.

The figures in the margin indicate full marks.
AT FASfe g oo |
Answer Group A and B compulsorily and any one group from Groups C, D and E.
ez e THTOTLTF G2 19l 91, ¥ @ &9 50y (A Q- Gl Re1ter Ser fim|
GROUP - A

4.
et -
Full Marks : 20
(e 2 20) 5
Answer Question No. 1 and any two from the rest.
> R RGN (T (I 95 2Arsiw Teq e |
k. Answer any two questions : 2x2
@ 6 2Areia Ter fam ¢
a) Calculate the value of v2 correct up to four significant figures and hg
calculate the relative error.
TSIl M1 o o1 31133 /2 - W e et 932 o1 (2 ot Foes e it
PP | ;
b) Prove that : A-V = AV, :?-
UM FFEA (T A-V = AV
c) Find the polynomical f (x) for which f (0 ) = 2,f(1) =1and f(2)=0; 5 |
TR SIS () Reffl S8 IS (0) =2, £(1) =1 @R/ (2) 20 i
d) Find the iterative formula for Newton-Raphson method to find the square @

ofa .

Newton-Raphson-93 “/%fere q-93 3sTeg@ fRefoag &y smgfe 5aft A o .




2
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4.
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a) Using appropriate interpolation formula, find the value of f (1-1) from the
following data : 6
TAYE Sl e AR HHferiie ©2y (A0 £ (1-1) @3 Wi faofa @ ¢
X 0 1 2 3 4 5
S(x) 0 3 8 s 24 35
b) Show that the third differences of a quadratic function are zero. 2

AR (A, @f6 AR SAFT PO 1 SER X+ |
1
Evaluate the integral fx (1-x?) dx approximately by Simpson's lrcl rule correct up
3

0
to 3 places of decimal taking step length O-1. Evaluate the integral exactly and find
the percentage error of the approximate value. 8

1
Afeld SwaER 7R 01 4R A Simpson's %rd AT fx (1-x?) dx-a3 fon wifie 2
0

ST S W [l e | TeeTBg 3@ AW My a@ 912 =g W Soaal @t Wy o |

Using Newton-Raphson method find the positive root of 10* + x -4 =0 correct up to
six significant figures. Give the geometrical significance of the method. 8

Newton-Raphson-93 3 29 3T 10* + x - 4 = 0 FAFAC IS &0 R AT o7 AW
A Wi Aol e | ohafeiba emfifos sl fm |

a) Find the root of the equation x3+2x-6=0, by the method of bisection correct
up to two decimal places. 5
Afae mfed MY x° + 2x - 6 = 0 FHFwBa 4B wifie 2w 1w Afds g el
I |

2
b) Using Trapezoidal Rule evaluate f(Zx +1) dx, taking four subintervals. 3
0
2
51210 S%41ts @ F0F Trapezoidal Rule 43 A1) f (2x + 1) dx -93 3 fAefa 5 |
0
GROUP - B
et -4
( Full Marks : 40 )
(9ef= 3 80)

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

b /R 2 GRS (F-CPICA g6 2iosiw e fu |

Answer any four questions : 4x2=28

@-(F19 51 2res T e ¢

a) Show that the vectors ( 3, 1, 2), (1, 0, 0), (2, 1, O0) and ( 3, 4, 1) are linearly
dependent.

AN (T, (3,1,2), (1,0, 0),(2,1,0) €32(3,4,1) cooaafl e AdaTe |
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b)

Define extreme point of a convex set.

b Ses RIh4 2 e sigeal a |
c) Justify, whether x; =1. x3 =1, x3 =0 is a basic feasible solution of the syst
‘ 2x1 +2x9 + X3 =4, X] + X9 - X3 =2,
Xy = o X9 = I X3 = 0 W%WT% 2X1 + 2)('2 + X3 = a3 X1+ X9 — X3 = 2
G fb Gl FIwa e T I g f[Aorg we |

d) Examine, whether X ={(x, y) : | x | = 2} is convex set.

X={lx,y : |x| = 2}zl Tes @6 a1 21151 T3 |

Draw graphically the feasible space given by the L.P.P. :
o4wg L.P.P. b3 S oml (e14ibras ARl o3 a6 ¢

Maximize s Z=Xx1 + X9

subject to Wy S =2

2x1 = x9

Xi:iXo =0
Write down the dual of the following L.P.P. :
154 L.P.P. 53 Tae semift fovga ¢ '
Maximize : Z=2x) - X9

subject to X] +Xo =1

X1, X9 =0.

Find the initial basic feasible solution of the following transportation pit

by Matrix Minima method :

Matrix Minima */&fS(® T164 Afaz 30yia @b GNe s A [ o
¢ PR ¢ PRIE DN

Q{10 4

o T R 12

Oy 14 2

4 5

W[ OO, N
N|O1| | =
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In a hospital, meals are served twice to patients. Each 25 grams of the first
meal contains 250 units of protein and 500 units of vitamins where each
25 grams of second meal contains 375 units of protein and 625 units of
vitamins. In a day's meal each patient should get at least 6000 units of protein
and 11000 units of vitamins. Cost of each 100 grams of first meal is Rs. 12.00
and that of the second is Rs. 15.00. Formulate an L.P.P. to minimize the cost of
food for each day. 8

G0 FAMSICE @NHF TR QA AL 341 R | 2L Qs 24fs 25 A 250 956
c2ifba @3k 500 W< OB A wag TSR WRER 2fe 25 i 375 aaw (2fom Wag
625 933 fShifim A | 2fS M AN Q@ Ao @M FAAEE 6000 95 (2ATfGa 948
11000 ¢35 febifi Sy | g9w wiigEs dfo 100 &AIGR 360 12.00 5iF @32 fasiw
SR A4S 100 2N &0 15.00 i | @5 L.P.P. 9107 % ACO 2ATo5d Miad S

o) AR 2 |
Solve the following L.P.P. graphically : 8
e1foraz e Rfefis L.p.p. B3 siae a3 ¢ :
Maximize : Z=x+Yy
subject to 2x=Y
x=<4
X+2y=6
x =0, =0
Solve the following L.P.P. by simplex method : 8
Simplex “afore fAxfefie L.p.p. B3 A o< ¢
Maximize 2 Z =2Xx1 + X9
subject to 2x) +3x9 =12
X] = X9 =<1
-X] + X9 =2
Xy Xo: 20
Solve the following transportation problem : 8
frsferie sifaaed wemfbs smaw s ¢
Dy SuDy Py
0, 19 10 7 7
O, 8 3 11 10
Og4 4 6 9 23
20 15 5
Solve by Charne's Big-M method : 8

Charne's Big-M “T@[o(® T FFA ¢
Maximize : Z =x1 +5x9
subject to 3x1 +4x9 <6

X]+3X2 =3

X1, X9 =0




MTMG(GEN)-OS 148

b) Solve the assignment problem given by

the following cost matrix :
frsfeiRie LG9 K3 wrrgzrs) 5

BT 17 ey o

10. a)

Find the dual of the following L

P.P. .
BEIGIT L.P.P. b3 (5w

eI &g ¢
Maximize Z=2x] + 3xg ~ xq

Subject to X1 -5x9 + 2x3 =3

3/\’] +7X2 +X3 = -2

X1 +2X2—X321

X1,
b |

X3 20 and x, unrestricted ( Siq1y )
b)

Prove that interse

ction of two convex sets js also a convex set.
!} ; SR w3 9fS Ses o (R0 e A GT5Th e T (0 |

GROUP - C
faetal - o
Full Marks : 40
| - (- ?fefs1 ¢ 80 )

Answer Question No. 11 and any (wo from the rest.
R RUS (R R i 716 esa Bea fiy |
14 Answer any four questions -

4
R-C1 516 2eg Tag firey ¢

a) A particle moves in

a straight line
X=acos (nt+b)

. Show that the
: and varies gs the dist
|

according to the

law of p
acceleration js dire

cted towards theg
ance,
T Dl Seicadr wmry x o acos (nt+b) oafex e sta1 | gy 3 ol
(IS G2 wrrgs s A (S iy |
b) What is the horse-power of th

€ engine which keeps
v ft/se

C against a resistance of R pound
R ATl Q1417 fesrs

a train moving with yg

als ?

v/ CIT sifers be1® 96 (Fein Sfecra PG 3@ 9




4 x 258

0

of motion
is the origin

SISDITERT

with veloct

12.

13.

a)
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If the angular velocity of a moving point about a fixed origin be constant, show
that the transverse acceleration varies as the radial velocity.

T R Aleeiee 9ofb beriie qeedia (Fifde (391 43 20 ol S (W, AE-S e
bR gaeeta Sofiexl w11 freeitay eifbar (ear g2 |

Define simple harmonic motion.
e (visaifeg Aeet faw |

A particle is moving with a constant velocity parallel to y-axis and a velocity
proportional to y parallel to x-axis. Prove that it will describe a parabola.

O3B e aiforael y-SCwa ANGANCS Tl FF 93 x-SICHS TG ¢ Jx< A A1) |
@ @ Fba sifos2 gaft wifage |

State the principle of conservation of linear momentum.
e waeacels el i@t [ge w4 |

A particle describes the curve p = ar under a force F to the pole. Find the law
of force.

o~

(@ (PR & F-99 gONd (P AT Dol p? = ar I@@AUT ToT T (42 i i
facfa a3 |

Show that for a projectile in vacua, the sum of the kinetic and potential
energies is constant throughout its motion. 8

N T (1, %) AT oo 227 @ Eifbw sifexife ¢ RFfoxfes 1B 9’ g<< |
A particle moving in a straight line is acted upon by a force which works at a

constant rate and changes its velocity from u to v in passing over a distance x

3(u+v
Prove that the time taken is ~»—L———“—— 8

2 (u 2 yuv+ vz)
HAETEAR fe et @b e Sorg fammTier qcTa S 29 g4 948 x vy Sifo@s 409
Ffoa Afor@ane u (A v (o AR = | A T @ gy woww FAcE FNHA
3 (u+v)x

2

3 I eTI9ICd |
2 uU® +uv+0v°)

A particle is projected vertically upward with a velocity u in a medium whose
resistance varies as the square of the velocity. Show that the greatest height

72 2
log, ( 1+ where V is the terminal velocity.

attained by the particle is -
; 2 v2

8

OB BTN u (37 TS ATFe 1 26| zﬁﬁ A 1] N ifoq (e qeefa s eiifos
2

\%

r

2 O@ (A (@ 3107 Haffas Tobel z— log, -FR @AV Alfes @4 |
29

Find the radial and cross-radial components of velocity and acceleration of a
particle moving along a plane curve. : 4 +4
S AGE@AT ofeNe @t o oiferanl 8 e SN 3R FTE-SFI SHAleH@fe A
PP |
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14. a)

b)

Deduce the differential equation of the path for the motion of a particle mov
in a central orbit under an attractive force F per unit mass in the fo

d?u F : ¢ 5

S R Ry ( symbols having their usual meaning ).
de h-u
93fB S 8o GFT e Al F dE 3@ G @ | N (F@m I {599 /)
Ol FRoAF S9Fe ANFA6T RS Siwica Afew) e ¢

d?u F i pats i N o
o+ = 3 #e 1o apfere s @razme |
de h2uy2’

Find the law of force to the pole when the path is r =(1-cos#8) and prove tha

F be the force at the apse and v the velocity then 3v? = 4aF. 448
q4e SifSoAT A r = (1 - cos0) O (Fg M A 7141 ferenote o | v @ eﬁ#
(P9 apse -9 AR 2Afawe F @qg 5ifetst v 209t (9 @ 302 = 4aF |

3
A body of mass (m; + my) is split into two parts of masses m; and my byd
internal explosion which generates kinetic energy E. Show that if afi

explosion the parts move in the same line as before, their relative speed
1
=

2E (m; + mgy )

mymgy

(my + my) ©FF G35 a8 STHRREFRAET B my 8 my, O@ [RET 21 W3k E oifoxife bl

23 | afn farwaeE s (e s 55 Ser wret @R FREEAn afefle 2 o m*%

1 L

2E ( my + m2 ) ;
mymy

2
21 |

OCERN P T WD {

If v). vy are the linear velocities of a pldnet when it is respectively nearest a
furthest from the sun, prove that (1-e) v; =(1+e) vy, where e is the eccentrid

of the orbit of the planet.

I v, @R vy G AR ERE (@9 W I A2o7 Y (AP 1HY ﬂaﬁﬁ IR AN, §
ol A (1-e) vy = (1+ €) vy, A e T 26T FHACAT BLIHS] |

GROUP - D
fqet -
Full Marks : 40
( sefani= ¢ 80 )
Answer Question No. 16 and any two from the rest.

SV AR eh TR AR HSTEA! (A - 7 dosiw Ted fae |

16. Answer any four questions : 4 x 24

(-1 B1afb 2ioss Ted e ¢

a)

Prove that : P (A)+ P (A) =1

gl P e P (A)+ P (A) =1

17.

18.

19.



oving
form
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17.

19.
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If cov (x, y)=-40, o, =8, oy = 15, obtain the correlation coefficient of x and y.
AW cov (x, y) =-40. 0, =8, 0, =15 WS x € y 4 HHIMH foiefy a1 |
Define the terms 'attribute' and 'variable' in respect of statistical data.
s famiea qiferey s=ofFe ves’ @ ‘@o’-ag e e |
A coin is tossed 3 times in succession. Find the probability of 2 consecutive
heads.
«fb I 21797 3 17 53 341 Z61 | 217217 40 (2 /T A1 fiefy e |
The A. M. and G.M. of two numbers are 25 and 15 respectively. Find H.M.
g5 M1 A. M. @ G.M. UG 25 @48 15 | H.M. ez a5 |
What do you mean by Null hypothesis and Alternative hypothesis ?
Null hypothesis <R Alternative hypothesis <109 fo carama 2
Find the range of the daily wages of 10 persons :
10 3f&9 ereifes aresiizs e e s |
(Rs.) 20, 28, 22, 17, 21, 27, 24, 18, 16,-25.
State and Prove Bayes' theorem. 2+6
Bayes' 8##lwj fiq® % @1t o5id e |
A continuous random variable x has the probability density function given by
fx)=2e2* x>0
= 0, x=<0
Find the mean and standard deviation of the distribution. _ 8
G0 AT® AV 5e1F x -4 (NI ABRA GG S5

fx)=2e2% x>0

=0, xs,
faeIea 4 91¢ €4g standard deviation faiefs <ee |
Find the correlation coefficient between X and Y from the following data.
Determine also the regression line of Y on X and then make an estimate of the
value of Y when X = 12. 4+3+1
2ME O] SAAIE X @32 Y O 7R Al 87 | Y @ X 93 Tog e @l @ag X = 12
2E Y -3 3 ey w5 |
X 1 3 4 6 8 9 11 14
' 1 2 4 4 5 7 8 9

A bag contains 8 red balls and 5 white balls. Two successive draws of 3 balls
are made without replacement. Find the probability that the first drawing will

give 3 white balls and the second 3 red balls. 8
«fb el 8 0 o1ie 351 Wag 510 vl 71 =itz | AfeTIfore a1 02 “aeia waie 3% w0 35 9E
eyl 2# | AT (ofel 3 e Ml @3k TSR (ofet 3 6 9@ offel 26T F8RA! faef
A |

Calculate the arithmetic mean and standard deviation of the following
distribution : 8

T3 fRetecTa 7w 34 @12 Fs [Qpife et s ¢

Class interval | 0-9 10-19 20 - 29 30 - 39 40 - 49 50 - 59

Frequency 15 20 25 24 34 12
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b) A coin is tossed 900 times and heads appear 490 times. Does this re
support the hypothesis that 'the coin is unbiased’' ?
@3 J|ICE 900 A B3 391 ZE 490 X QG oiwel | @t & Yuife srworowE
hypothesis (3 7Lq 37 ?
20. a) Fit a straight line trend to the following data by the method of least squares
estimate the production for 2005 :
ore oA fefers #@fey ahmfd Aafe aren @b F2etaR<e trend @3t @3 (2@ %
AN BAMCHL Qiel] oz 2w 2
, 2 NEan 1998; .1999 2000 2001 2002 2003 2004
/ (311eT)
Production 76 87 95 81 91 96 90
(Tesime)
('O00tons)
b)

Using Fisher's ideal formula calculate the price index number from {
following data :

68 ©2 (AF Fisher-93 S« 30ad AR 74 55 el T ¢

Commodity Base Year Current year
(937) Price Quantity Price Quantity
A 4.5 40 8 34
B 2 18 2 28
C T 12 5 52
D 1 24 10 46
GROUP - E
g fqetat - ¢
* Full Marks : 40
( el 2 80 )

( Difference Equation and Calculus of Variations)
' [ Throughout the entire group, A stands for the difference operator, E stands for the shift

operator and y/ (x) stands for dy f 2

[ e RS9 A = 211(%] S#i1ta54, E = (%5 @ofi@ba 8yl (x) = jx—y AT |
Answer Question No. 21 and any two from the rest.

R 7R 2P AR AP PHSTE! (AF (- w'B 2iewa Oed fum |

.‘E, 21. ' Answer any four questions : 4x2=
@-CFI! b1 Aees Oe e 2

1

a) Find
: E+2

5x, taking h = 1.

1

+

5x &2 A+ [{efy o571, @A h = 1.




22.

23.

b)

c)

d)

b)
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Determine the difference equation of the least possible order form
Yy =A.3"+B . 4"

Up=A.3"+B. 4" (I3 AR Fwes @@ ALy A4’ e awd |
Show that A is a linear operator.

A (A A 9316 (IS A543 |

State the necessary condition for an extremum of a functional.

@b functional 9% extremum AP USRI *Sf6 f[Gg© Fa |

What do you mean by the closeness in the sense of zero-order proximity of a
curve ?

IR XeJ-F¥ (1P0) o090 6 (T 2
Write down the Euler's equation for an extremum of a functional.

X]
V[y ]= [Fix yo. y'(x)de y xo)=yo. y ) =y

X0
TR functional-[67 53 AH &) Euler-a3 F15741f0 ferye |
Find the shortest smooth plane curve joining two distinct points in the plane. 4
Fee SRfFe it fon [ aidl 3@ Fuon 3@t e a5 |
Verify that u, =c¢; . 2¥ + ¢ . 5 -6 . 4% is a solution of the difference equation
Uy — Ty —10 . u, =12 . 4% B
AWG ANLF] TP & Uy g — TUyyg - 10 . Uy =12 . 4% G TG 2=
Uy =cy.2%+cy . 5%~ 6. 4% THIR A | ‘

Find a complete solution of the Euler-Lagrange equation for

X0

f [yz—(y/)2—2ycoshx]dx. 4
*1

x)
f [ y? - (y")? - 2y cosh x] dx -9d Euler-Lagrange I 96-ag sl 144 (79 % |

X1

Prove that A% (x +3) 2% = (x +7) 2% taking difference interval unity. 4
Al T (& A% (x +3) 2% = (x +7) 2%, @A & AL = 1.

Test for an extremum of the functional :

"5f1f® functional 57 extremum (g &1 TIHIZ T2
1

[y 0]=f(xy+y®-2y*y") dx withy (0) = 1. y (1)=2. 5
0

Solve the difference equation u, o —8u,,; +25 u, = 2x% + x +1 6

fafafe ofds AeadBa Tde a5 ¢

Uy,o - 8uy, +25 ux=2x2+x+1
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c) The first term of a sequence is 1, the second is 2, and every other term is
sum of the two preceding terms. Find the nth term.

(39 93 PIEFITars@ 29 oW 1, TSR o 2 «3g #ias “vafe e 20 «sow TR g
Gifba n-o% 2wl ey 3% |

24. a) Define isoperimetric problem. Show that the extremal of the isoperime

X9 9
problem I [y (x) ] = fyl dx subject to the condition

X

X9
I [ y (x) ]= f y dx = constant = k is a parabola.

X

Determine the equation of the parabola passing through the point P, ( 1,3 ) aj

Py, (4, 24 ) and k = 36. 8+
.l X2

SiRECARGIGe e vike ) o w97 @ [y (0 ]= [ yde = &3 =
i X1

L
<6 AsAeR wiRENAfEGe e 1y () |- [y dx99 @if$e (extremal) @
i Xy
Sf4ge (SNAEE) 20 | B (1,3 ) @R P, ( 4, 24 ) ol sifaqren wiliead At o
@A k=36 |

b) Show that u, = A cos ggi + Bsin 5

.

is a solution of u,,o +uy,  +u, =0

27 2nx
(MW A Uy o +Uxy +U, =0 -G ANYF 2 u, = A Cos%er BsinT

c) Show that A f(x)g (x)= f(x+h) Ag (x)+g (x) ASf (x)
A @A, Af(x)g(x)=fx+h)Ag (x)+g (x) Af(x)

25. a) Find the area that maximizes the area enclosed by a rectangle of fix
| perimeter. )
il
| 21 “AfaThge srrerEcan @ cvaws Eifbce basres s (3 ©f fqefd o |
i :

! b) Find the extremals of the functional
oo g2 2
v[y(x)]=fx (y'")+2y% +2xy| dx
X0
| X] - 2 S
' Functional V [y (x) ]= f b (y/ ) + 2yz + 2xy| dx-99 extremal afe fQefy oa |
Xo
| c) A heavy chain is suspended from end points at (x,, yy) and lX2, yz). Wha

curve describes its equibrium position, under a unifo
a6 €17 chai ) B (x <

Fw, ;(, ain v4f6 ﬁT@N‘; (x1. yy) €932 (
PRI S o9 @ft Armaga dare 2

'm gravitational field ?
X2, Yg) (ACH Y70\ % ST (7a @




