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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2012

PART - 1I
MATHEMATICS — GENERAL
Paper - III
Duration : 3 Hours | [ Full Marks

The figures in the margin indicate full marks.
AR BT 2w (13 |

Answer Group-A and B and any one Group from Group-C, D and E.
fael-w ¢ ¥ «ae e, ¥ ¢ ©-93 T @ @ 9o e Teg |

GROUP - A
et - =
[ Full Marks : 20 ]
[ 9= : 20 ]
Answer Question No. 1 and any two from the rest.

SR 2 @ TR (Y (I Wb 0w Ted fue |

i Answer any two questions : 2x)
T @ K6 2A0a Teg e :
a) Approximate the numbers 002302 and 725'57 correct up to three signifi
digits.
0-:02302 @38 72557 AL A N fonfb e o offy ey s |
b) i y= 6x* - 5x, find the percentage error in y at x = 1, when the error in
0-03.
: y =6x* - 5xTC1, x=1-9 y-93 e @6 {7 T4, AU x93 @ 0:031
1 ?.‘ c)  Prove that : E'Af(x) = AE ' f(x)
i oW IFA : E 'Af(x)= AE " f(x)
| d) Show that, A4y0 =Y, —4y; +6y, -4y, +y,
4
N I, A Yo =Y, —4y3 +6y2 -4y, + Yy
2 a) Find the missing value in the following table :
o FA (AP o] WA FofH wzew
# 4 6 8 10

56 86 13:9 = 356




b)
2012
B a3
Marks : 100
b)
4 a
b)
2 x 2 =
e significa Y
error in x 1 b)
D31

6. Answer any four questions :

95 MTMG(GEN)-03

State Newton's backward interpolation formula with its remainder term. 3

FEhE oPovaS! SN @it SR 2R Rge w |

2
Compute J' x3dx by Trapezoidal rule by taking n = 5 and calculate the absolute
0
error. S

2
Trapezoidal o0 n = 5 4 j x3dx a7 WA [y T2 948 @7 o7 @5 [efy e |
: .
If f(x)=e™*? provethat f(0), Af(0) and A? f(0) are in G.P. 3
M f(x) = e™*P 27, SR AWM FFF £(0), Af(0) @38 A2 f(0) BTN FNYE |
Using appropriate interpolation formula, find the value of f ( S ) from the

following data : 6

BorE AR @R ARET FERARS o (1w f£( 5 )-97 T {efy e

x 3 4 6 8
f(x) 45 132 437 564

If a real root of the equation x? - x-1=0 lies in (1, 2), locate real root correct
up to two significant figures by tabular method. ' 2

T x2 - x—1=0 N @3 a1 A (1, 2) [E@@ A, @ Tabular *whore 1H
el o o1E AfST W IR Ao ;W ey 377 |

Find the cube root of 10 correct up to 5 significant figures by Newton-Raphson

method. 6
Newton-Raphson-&3 #i@fete 25 e or& o #f0s 10-97 wvge o a% |
Prove that, E 'is a linear operator. 2

oW e (7, £~ a3l @k o |

GROUP - B
faeret - 2
[ Full Marks : 40 |
[ = : 40 ]
Answer Question No. 6 and any two from the rest.

VR A @32 O (T (I RIS oA Ted fue |
4x2=8

@ @9 51 Aa U6l e -

a)

State the fundamental theorem of L.P.P.

L.P.P.-3 Giiferas Sovomwifb fery |



b)

d)
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Draw graphically the feasible épace given by the L.P.P.
ovg L.P.P.ox s ol (e1ifbras TRy ofwm 336

Maximize Z = 2x1 +X,

subject to x, <2

>
X, 20

Define convex combination of a set of r vectors %13 X55 X, from E".

E" -0 r- RS (83 X, X,),...x, 99 TG TG 2T v |

2
Write down the dual of the following L.P.P. :
e L.P.P. Ba taw s1emilG forge :

Minimize Z = 3x, - 2x,

subject to 2x, + x, <1

Find the initial basic feasible solution of the following transportation prm
by North-West corner method :

North-West corner *ifots A15a AfR<as Seba @b Gl I ST Fe &
D D D D a

1 2 3 4 t
o, - 171 2/ $ah 4 30
0, ot 2ot ) 156
Oy il @ k"5 4.9 | 90
b, 20580 L3010

J

Show that X ={x:|x|<2} is a convex set.
@ @ X ={x:|x|<2} a2 TeeT b |
Find a basic feasible solution of the given equations :

o NIRRT G (ot FLPL Y 1

D S Rl

i n 3:5,2x1+2x2+x3:7
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7. a A coin is to be minted containing 40% silver, 50% copper, 10% nickel. The mint
has available ailoys A, B, C and D having the following compositions and costs.
Present the problem of getting the alloys with specific composition at minimal
cost in the form of an L.P.P. : 8
(P BRI 1ol 40 @191 09fl, 50 ©I5 O @ 10 O et e qw1 0o w40 2| |
fe% BIRPIEET A, B, C @38 D @3 519 ¥RE FB U9 WICZ AR 5197 @ WIH A5 (@[ 2 |
9% @ER NPT qroafer e s G SR PN WG @ 16T I@ — @B AN
@3 L.P.P. R@ Sormifore e :

% Silver % Copper % Nickel Cost
(=eil) (o1 (fNset) (qTs7)
A 30 60 10 Rs. 11:00
B 35 35 30 Rs. 12-00
& 50 50 0 Rs. 1600
D 40 45 15 Rs. 14-:00
b) Solve by Charne's Big-M method : 8
Charne's Big- M Ha[o0® AN PP :
Maximize Z = 2x, - 3x,
subject to x, —x, <2
Sx; +4x, <46
7x, +2x, 232
Xy, Xy 2 0
ition problemfs a) Find the dual of the following L.P.P. : 8

W fefy 5 :

sl L.p.P. oz taw 1% forge -

Maximize Z = X; +A4x, +3x,
subject to 2x, +3x, —5x; <2
3x, , +6x5 21

X +x,+x3=4

X,

X x220,x

 fag 3

problem :

unrestricted (SQ1Y) |

Obtain an optimum basic feasible solution to the following transportation

8

fRafere sifsazs e Tew (e Fa Ty [efy % -

w, W, W, W,
F, [ 19 30 [ 50 [ 10
F, [ 70 [ 30 | 40 | 60
F, | 40 70 | 20
5 714

18
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9.

a)

Solve graphically the following L.P.P. :
crfbras =i FEffie L.p.P.fog s s

Maximize Z = 3)cl + 2x2

<1

subject to - 2x, +x, <

x1£2

xl+x2>3

>
X xQ,O

1’
Solve the following L.P.P. by simplex method :
Simpléx *miore AEfIRS L.P.P. 67 stige a5 :
Maximize Z = 4x, +7x,

subject to 2x, + x, <10

+ <
xl s i x2 - O

>
X x2_0

D
Show that a hyper plane in E" is a convex set.

AN FEA (T E" (M0 G ArTNes 3wl 8@ (36 A |

Show that the following L.P.P. has an unbounded solution :
G (&, N L.P.P. & S siwaes wide Woed 9 ¢
Minimize Z = 3x -2y

subject to x -y <1

3x-2y <6

X,y =0

A company has five employees A, B, C, D, E and five fixed jobs U, V, X, Y, Z
number of hours each employee would take to perform each job is given in
following table. How would the jobs be allocated to minimize the total time?

a3 AW A, B, C, D, E *5&= 0R @42 U, V, X, Y, Z *1 ke w6 i

FHIRNT AT e @ T @ AT AN O AT ALANCO 640 NG | IrEaf
T (PO @9 41 2 AW AN FLoHF 9 o191 2

C D
10 15
15 18
20 20
8 10
15 25




total time ?

kv X v z The
b is given in the

o5 Sz | 2ol
W@rﬂ D v
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GROUP -C
faetet - o
[ Full Marks : 40 |
[ 99 : 40 |
( Analytical Dynamics )

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

SOTR 2 G I (I (PIF KB AN Tae e |

Answer any four questions : 4x2=8
@ (Bl e Tex ey
a) A heavy ball is dropped from a height h on the horizontal floor. If e be the

b)

d)

coefficient of elasticity, find the loss of kinetic energy due to its first impact.

h SO (I @3 O T ATSRE O To (ol 29| e I Pifomore el 27 B
YN MFG sifexifie Ko sifse Refy v

The velocity v of a particle moving in a straight line at any instant t, when its
distance from the origin is x, is given by x = %UQ; show that the acceleration of
the particle is constant.

TR T @R SN TR (I x (R @ O ¢ (0 o @ v, I

x:%zﬂ 7131 e 23, O I (@ BT T &9 |

Show that in a central orbit the angular momentum of the particle about the
origin is always constant.

(@GIT TH( BT IFPNH T) (I (N eI SNCs (o Sa@sl 54l 69 |
State any two of Kepler's laws of Planetary motion.

(POEINEE 2R-TFR sifevfaafer @ @1 1 Ryw v |

From what height must a heavy elastic ball be dropped on the floor so that

rebouncing once it will reach a height of 8 metre ? (Lete = % )

*© Tl (AT @ R FEfemer 1o Wt @ ¢t sae i@ 8 Rt SHoX

TI0e AEE ? (e=1 a2 )
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f) A cricket ball moving with g velocity of 25 m/s is struck by a bat which cg

g) A particle describes g parabola r - asecQ§ such that Cross-radial velog

d?r :
constant. Show that 5 1s constant,
dt

5
@ d\; o
dt
12. a) An engine draws a train of weight 200 tons along a level track at 60

(sina - 7615)' AR @01 B ey TSI &) o Sppifis Sf&g ARG ] [k

b) Find the tangential and normal components of velocity and acceleration
particle moving along a plane curve.

TN TEEWRIR 5o ol TR 6 AT ~oiafes Bofrem @ wrfigers AT fefy g

13: a) Write down the equations of motion of a particle moving in a central orbit y

| . . ok i h? d
a central force P and deduce the differential €quation in the form 7d—p
! o df

Symbols having usual meaning.

(R 971 Pag SRE iy FHON ANt @b e st Tasger o3 @as o

2
@ ﬁjgff;}); AP 5T el Tme 2R |
P r




thich causes |
a velocity of

the mass of

s 8 =,

Jal velocity 1s

| CARARIREEE S
i )

at 60 m.p.h.
hd the horse-

heline of 1 in

8

GACIGECIER

Taw OE
K © fAefa g | b)

keleration of al
8

oyjon) feiefyy et |
ral orbit under
h?dp |
p> dar

8
o @z erel e

101 MTMG(GEN)-03

A particle moves under a central repulsive force my (distance )'3and is

projected from an apse at a distance 'a ' with a velocity v. Show that the
equation to the path is rcos pd = a, and the angle described in time ' t ' is
2,2

1
—tan’ l(ﬁlff,j , where p2 = g—»;z ;r“ ; 8
p a a‘v

93 T @0 @ (@Y ReW o1 mp+( g7 ) 3 femren e o WE

w4fEe apse (AT v @1 CFolel Fq1 2011 W FF (3 IGPNA SMfooeg AT 2R

rcos pf = a @R @ M ¢ I (PCY (A (P19 TeHF @ O W ltan‘(—fzu—tj, A
P a
2 _a%v’+p

p = |

a?v?

T, and T, are periods of vertical oscillations of two different weights suspended

by an elastic string. If ¢, and c, be the statical extensions due to these weights

: , 47{2(C1 — 2)
and g the acceleration due to gravity, show that g = ——5——5 . 8
- -T.
1 2

goft Fafoge wor aar 4t Rfon eom @eneE 7, @3 T, (b S&d (eieTa S

seyl I @ ¥ ooy wEr 3 Wy ol ¢, @ ¢, G W OW H @,

A particle is acted on by a force parallel to the axis of y, whose acceleration,

always directed towards the axis of x, is py"Qand when y = 2a, it is projected

m
with velocity \/p parallel to the x-axis. Prove that the path is a cycloid. 8
a

@ o N @l g Sorw @alb @ py 2 fearer, @ T Y-S AR

G2 x-uTHT Sfer T w@ 1 3 endfie s gl y = 2a (0@ x-S0 A

=
e W V‘E @01 CFol o9 29, ORE oWl T (7 G ofosiy 2o @e
a

cycloid |
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15.

a)

A particle is projected from the surface of the earth with a velocity V. Show
if the resistance of the air be neglected, the path is an ellipse of major

2ga?

2—7 where a = radius of the earth, g = acceleration due to gravity o
ag -

surface of the earth and V2 < 2ag .

a5 e V oifore sjfediop (ae Sefre 2o1| qgEiEe a1 weRy ST o4 @

2 -
mmﬂ%ﬂwm?jf_%ﬁﬁ@aﬁ@m,mw-azﬁr@gwigz

wforde va9 @32 V2 < 2ag |

Define escape velocity. Find an approximate expression for it.

Yfewer 1w w1 ez @3l aem sfsafe ey a6

GROUP -D
et - g
[ Full Marks : 40 ]
[ % < 40 ]
( Probability and Statistics )

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

SRR &Y ORI (T (I WG o0 Ted fue |
Answer any four questions : -

@ @ oo o e faw :

a)

Define 'event space' and 'random experiment'.

A 8 TERAITSGS HRHe el |

Two dice are thrown. Let A and B be the events that "the result is six in the
dice" and "the result is six in the second dice" respectively. Show that thes¢
events are independent but not mutually exclusive.

QIO F[OF 2@ FFd 2611 A @ B qfb 961 0O INGEH AL I el 2 [
“fad w@Iw T 251 7¥ | (I (¥ @8 %6 WO HR oy orein vz w3

Show that P(AB)=> P(A)+ P(B)-1, A and B are any two events.

@AM @ P(AB)> P(A)+ P(B)-1, @& A 8 B (¥ (P 46 961 |




bity V. Show th
e of major axi

J

o gravity on th

%WQW

=Y, g = “jﬁl@f

4x2

t is six in the fir
ow that these

;WWW?N” ﬁ

[ ICEE

Lrents.

o

g
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Justify the following :

The mean of a binomial distribution is 4 and the standard deviation is 3.

Horol JBI2 FEA -

Gl o Rere e 1% «3g TIPS TNEE 4 @22 3 |

If A, G, H be the Arithmetic mean, Geometric mean and Harmonic mean

respectively for two distinct observations, then show that AH = G2.
M A, G, H IN@EE NPT, STNSAT 8 [P T4 27 q6 fon A @Hew &, o[
NI $FF (T AH = G? |

If the regression equation of y on x be y=0-57x+6-93 and the regression
equation of x on y be x=1-12y-2-46, find the correlation coefficient r

between x and y.
i SeRIFR &) y-aF x-93 T MEIIEA y = 0-57x+6-93 @R x-9F y-a93 THE
ASII@A x =1-12y - 2-46 TF, O@ x OR y-93 W& RONF r-aq N FFF 7 |

Determine the value of k such that f( x ) defined by

kx(1 - x),
0 :

0 <xi=l

-]

elsewhere

is a probability density function of a continuous variable.

k @303 WW T 39 £ x ) 10O 491 7Y
Flx)= kel =ix),30 < 2 <1
=0 , X 9 I NEF &,

93 TS FBRT FAARE TS AT N B |

The expenditure of 100 families is given below :

Expenditure (in Rs.) : 0-10 10-20 20-30 30-40 40-50
No. of families : 14 - 20 — 1S
Mode of the distribution is 24. Caleulate missing frequencies. 8
100 f5 #ifs=rean K@esa s Reem At (redl 2@ :

45 (GIETR) 0-10 10-20 20-30 30-40 40-50
AR 23T 14 2 27 b7 15

@3 REGER MANARIAT (mode) 24 2T werHl AfaAneer Fefy v
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b)

Prove that the correlation coefficient does not depends on the change of o8
or scale of the observation.

AN FF (T owe A qibx 2o OF Yol wifeaGEa @0 A1 (e sAfEng
fSeet w3 |

A sample of size x is drawn from the binominal distribution f(x, p) = p“q
x =0, 1. Find the likelihood estimate of p.

a3 faem Reem @ xnUR @b T owaz @ oz Ko
flx,p)= p*q'™™, x=0, 11| p-a3 likelihood e Fefy w5 |

State and prove the theorem of total probability for any two events.

@ @ qfo DA FERAI B 7w Sisimfh [ge s @ag e v |

An integer is chosen at random from the first 100 positive integers. What
probability that the integer is divisible by 6 or 8 ?

AN 100 b oFiy (@ @ @F @3 PR @z @eq 2o 4 6
8 a3 feren 26T TSR TS 2

Calculate the price index number of Paasche's method for the year 20001
1990 as base year :

1990
Commodity Price Quantity
A 65 40
B 72 35
c 57 92

PP




105 MTMG(GEN)-03

2. a) The random variable X has the distribution given by P(X = k) = 2 k=1,2, ..
1ge of origil

4 + Show that E(X) = Var (X)=2. 8
o O AT 551 X-99 e s (re¥l 24 ¢
‘ PX=k)=2" k=1,2, ..
):pqu—- @ (q, E(X)= Var (X)=2.
b) Determine the trend using 4-year moving average method from the following
data : 8
bl s ¥ i e 4t afofer a1 Fefy o
Year (I€39) : 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
2 +0p Yearly sale
@eifze T@ey) : | 36 4-3 4-3 34 4od 54 34 2:4
' (Rs. '0000)
s. What is
GROUP - E
fieans 6 @ oy
\ \
[ Full Marks : 40 |
[ #9240 |

ear 2000

( Difference Equation and Calculus of Variation )

Throughout the entire group, A stands of the difference operator, E stands for the shift

d
2000 perator and y'(x) stands for d—y )
X

(2 @t A = 217 SRR, E = Fes I=iEte 8 y'(x) =gi R )
X

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

RO o @I W (T (P WG «A0d Ted e |
Answer any four questions : 4x2=8

@ @+ oiafo e Ted fuw -

a Taking difference interval unity obtain the difference equation if
U, =(C + Dx)3%, Cand D being a constant.

/@ W 5§

2000

e U, = (C + Dx)3* T¥ OR *195 wwa 1 e 7egerlt 7y %41 C @3 D &3
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b)

If y =cx+c?, show that Yy = xAy + (Ay)?.

WM y=cx+c?, N @, y - xAy + (Ay)?.

If y, =n(n-1)(n-2)(n -3)(n -4), find Ay .

Iy, =nm-1)n-2)n -3)n -4, Ay a3 TF o e |

Write down the Euler's equation for the following extremal problem :

M9 Functional 54 5% We &1 Euler 599wl foree

3 [T
V[y(X)]'-lf \—/;y dx; y(1)=0, y(2)=1
1

Determine A !'x3.

A1 x3 @3 S\ el e |

If u, =ax -3 where a is a constant, then obtain the corresponding diffe

equation.

W U, =ax-3 W, QU a 9ol 7w, wwg weaf fifs w2

L

Show that (—g]sin 2x =2cos(2x - h)sinh..

AN PP (gjsin2x =2cos (2x - h)sinh

: a3
Solve : 85 a1 T U, = X

TN PP : u_ . —-2u_ . +u_ =3x3

xX+2 x+2 X
Find u”,lf u, =2 u, =1 and u, +3ur1
u, 99 W R SN @UE u, +3u, -

Find the extremal of the functional

b A S
Vig(x)]=[ y\1+y? dx; y(a)-y, and y(b)-y,.

b L
V[y()c)]:'[y\/ler’2 dx; y(a)=y, 98 y(b)=y,4aR Functional-73 extg
a

el 5w |




nding difference

21,u2:1 I

onal-T4 extrems

23.

2.

2.

a)

b)

a)

b)

b)
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Solve : u ~T7u. . +10u; =12e3%3 4%, 6
x+1 X

x+2
T T : U, - TU,,, +10u, =12e>" +4%.
x+1 x

Find the extremal of the functional

Viy(x)]=[ (dycosx+y?-y*)dx; y(0)=0, y(x)=0 5
0

V[y(x)]:j(4ycosx+y'2~y2)dx; y(0)=0, y(n):Oﬁ? extremal ¥
0

A |
=y 1 ¢ a
Show that A cosax = sin (ax - ~~J : 5
e s 5,
2sin
51 1 > a
M9 (F, A cosax = - sin|ax ——|:
=t ; 2
2sin— 3
2
State and prove the problem of Brachistochrone. 2+8

Brachistochrone e g T @I AN FEF |

Show that the solution of the equation

x+4

u_,+u =0is ux:Acos[§x+sj+Bcos(%?x+s'j. 6

@ u, , +u, = 0 FMacifoa LW 25 u = Acos[%x+e]+8cos(§£x+s’).

Solve : u +au b =05 6
x+1 X

xX+2

AN A - u_ , +au rhir =0,
x+2 x+1 X

Find the extremal of the issoperimetric problem :
1
0

1
given that [ y?dx=2, y(0)=0, y(1)=0. 8
0

Viy(x)= [ [{y ()2 + x2 Jax
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Isoperimetric 9754 extremal Fefy a2 -

1

Vig(x)]=| [{y(x) P+ Jax
0

1
ST (7 fy2dx:2, y(0)=0, y(1)-0.
0

/ c) Show that A? log x = log [1 0 e

( i)é J taking difference interval unity.
x —

AN @ A? log x = log [1 —(~—1-1)—2J, HNAP] AT G 43 |
x._.




