MTMG(GEN)-02

7S/ West Bengal State University
:A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2015
PART - 11
MATHEMATICS — GENERAL

Paper - 11

Duration : 3 Hours | [ Full Marks : 100

The figures in the margin indicate full marks.
1R Meef fEa oo

Group - A
fret - =
[ Full Marks : 25 ]
[ #f= : 25 ]
Answer Question No. 1 and any two from the rest.

178 o @ O (¥ (I ®Y eved Ted )
1. a) lfﬁ, E, F are three non-empty subsets of the universal set X, then prove that
(DUEUF')N(DUE'UF')=DUF'. 2
X @3 universal G| I D, E, F, X0 &b Sr@r Sl 28 O@ oW 3 O
(DUEUF')N(DUE'VF')=DUF’.
OR/=val :
Let A={1,4}and B = {4, 5} Verify whether P(A)UP(B)=P(AUB),
where P( A) denotes power set of A.
i A=11,4) €3 B={4,5)%0, @ P(A)uP(B)=P(Au B) ¥ eel
BIE IFA, (WA P A). O A-9F power set BiF® 3@ |

b) Let f: R > R (R is the set of all real numbers) be a mapping defined by
f(x)=sinx, x e R.Is the mapping bijective ? Justify. 3

@3 B@4 f: R » R (R 3% IR MW ) aveIA e fix)=sinx
@A xe R | el a9z Sofafead » Sew oo e )
OR/=¥al
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b)

c)

‘your answer.

b B f: R > RO g: R » R @ ©@ M&S A f(x)=x2 a3

. ﬁﬁﬁmmm?mmqﬁml

|

Prove that a group ( G, * ) is commutative if a=a™!, VaeG, but
converse is not true.

o I (4 @3 W ( G, + ) RFwn 2@ W VaeG, a=a”! & mmﬁl
@ woft e 218 a=a~! (Va e G) A6 %S 91|

Let f: A— Band g: B— C be two surjective mappings. Then show that g
is also surjective.

f:A— B&32 g: B CHb Soifafbae g1 0t (@ g o 6 @3 Toifafbaer |

Show that the mapping f: R —+ R defined by f(x)=7x-5, VxeR i
bijective. Find . '

f: R - R @b @37 o1 "m@re @ f(x)=7x-5, Vxe R, (¥ fomerfd @
a9v-a% Toffafea ! Baefb Fefy va=

x-1, x20 VxeR

If f(x)=x? and g(x)={_x' il .

where f: R - Rand g: R —» R are two mappings, ( R is the set of all re
numbers ), is the product of the mappings fog is commutative ? Justif
[

g(x)a{x_'x]:’ iig.v“n (R %% I MW ) | o fBaet qfbz e, fog‘

Let (M; (R),*) denotes the group of all 2 x 2 non-singular matrices over R

Show that ( G, * ), the set of all 2 x 2 real matrices (g 3) with ad-bc=1

under the operation ' * ' is a subgroup of (M;{R),*), where R is the set of al!

real numbers and ' * ' denotes the usual matrix multiplication.
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T 3 R T A WA GO @3 (M, (R),*), RO oA 3R&TS 7341 2 x 2,
non-singular ¥ (matrix) @@ BfF® @1 G, 7 2 x 2, I AR sifa
(matrix) [g- g) 2 o6, (VA ad-be=1. I @& ( G, *), (M, (R)*)-93 @3

Eofwel CIUTE ' ** U9 matrix multiplication-93 e T <@ |

Let ( H, * ) be a subgroup of a group ( G, *'). Prove that the identity element
of ( H, *) is the same as that of ( G, *). 2

G TP R (H *), (G *) TETE a9l Toiwet | oI I ( H, *) Sorwelba
identity element ¥4 ( G, *) wafod identity element.

Ina group ( G, * ), show that {(1:1"'b)"’b)"’((a"‘b)"l *a)=a*b, Va,beG. 2

€1 I (G, *) a3 W1 (R @ ((@*b)*b)*((@a*b) ' *a)=a*b, Va,beG.
Does the set of all irrational numbers form a group under usual addition ?

Justify. 2
mewmmﬁmmmﬁwmwaﬁwmmﬁwm
Aoew Y '

Let Z[i]={a+bi:a,beZ} where Z is the set of all integers and i=v-1.

Considering Z | i ] to be a commutative group under usual addition, show
that it is a commutative ring under usual addition and multiplication. 4

M@ A, Z[i]={a+bi:a,beZ| FIE Z 7 G 7AW e Hies v@ aa
i=d=1. Z[i] 4@ e Faem s aafb i w sew w@) @b
mﬁmmwzi1]mmqmﬂm\@mﬁnmwwﬁ%ﬁﬁmmw@m
NH IR |

' In a ring R, prove that (~a)(-b)=abVa,beR. 3

I IHA (¥ 9FM T R-9 (-a)(~b) = abVa,be R F¥D ifer 2u |

‘Let (z,+,.) be the ring of integers. Show that the set I ={kn:kez} for

any arbitrarily chosen nez is a subring of (z +,+). How many such
subrings of (z,+,.) can be obtained ? 2+1

W@ AT (2,+,.) T UG AW TG @R [ = {kn:kez} 9FD O QLA
n, z-9% WA SRS (¥ I @I TS TN FEH @ ([, +,4). (2,+,.) 97
a3fb Tomae | @I ISR TomSH O I NG 7
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6.

MTMG(GEN)-02 4 . : F
' a) State the Cayley-Hamilton theorem. If A= [:13 3), use the theorem tg
express the matrix polynomial 2A% -7A% +7A2 -50A-10] as a linear
polynomial in A, 1+4
Cayley-Hamilton Toomift Rqe %71 @1 I A= (:15 4) orRE Soiomie
SR 2A% -7A% + 7242 -50A-101 matrix polynomial-f6t@ AN (matrix)
ST @3 linear polynomial RGIE oem %1 |
b) Write the vector a=(1,7,4) as a linear combination of the vectors
a, =(1,-3,2) and a, =(2,-11) in the vector space V,(R), where R is thdl
field of real numbers. 2
TE SR R, A AA WA CFAI V,(R) (SFF CCY. o =(1,7,4) (ST
o, =(1,-3,2) @& a,=(2,-11) 589 {7 linear combination R P
FEA |
¢) ShowthatthesetB={(1,2,1),(0,1,0),(0,0, 1)}formsabaslsofthe
vector space R® over R, where R is the field of all real numbers. 3
@AM @ B={(1,2,1),(0,1, 0),(0,0,1)}cHH cesa ol R mevmre-m
b fefe 5107 T I R 3191 AT AU CFG |
Group - B
st - 9
[ Full Marks : 20 ]
[ *9 : 20]
Answer Question No. 6 and any two from the rest.
6 ¢ 2P @ T (T I b eraw Twd e
Answer any two questions : : 2x2= 4.
@ @ ¥ evew ey e -
a) What are the direction cosines of a straight line which makes angles 60° and

45° with z-axis and x-axis respectively ?
a3l FETEY 2z TF QA - TF-GF NG UGFE 60° 8 45° (I TeoH @ |
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b)
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Find the equation of the plane passing through the point ( 2, 1, 1 ) and
parallel to the plane 2x-3y+4z+5=0. Also find the distance of the plane
from the origin.
2x-3y+4z+5=0 SMHI FAEIE @ (2, 1, 1 ) Rl swenfba wfiewe
ey o7 | R cu Py sweefb e R 3
Find the equation- of the sphere through the circle x?+y?+2z%=9,
x+Yy~-2z =4 and the origin.

‘{’Iﬁ"ﬁm a x?+y?+2%2=9, x+y-2z=4 GemA cirerafba fiera Fefy

FEA|

Find the equation of the plane through the point ( 2, 5, - 8 ) and
perpendicular to each of the planes 2x-3y+4z+1=0 and

4x+y-2z+6=0. 4
2x-3y+4z+1=0 R 4x+y-2z+6=0NPHn ool Tom 719 @

(2, 5, - 8 ) Repomdl siwemba Afieas e Tw)

x-2_y+l_2-3

Show that the straight lines 2 3 5 and
x+2y+3z-9=0=2x-y+2z-11 are coplanar. -4
N x;2_y;1=zg3 GR x+2y+3z-9=0=2x-y+2z-11
SRR @8 FrET WIS |

Find the equation of the plane which bisects the acute angle between the
planes x+2y+2z=9 and 4x-3y+12z+13=0. 4
x+2y+2z=9 G 4x-3y+12z+13=0 THeWHA For Teom Jwreela
ey ae Aoty ANFa Aoy 3%

Find the magnitude of the shortest distance between the straight lines
X, P, ¥-0 and 5x-2y-3z+6=0=x-3y+2z-3. 4
4 3 2

{.=y;‘=z;2 93 5x-2y-3z+6=0=x-3y+2z-3 STRIMBA OO
Prew qaeflt Fefy % |
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9. a)
b)
10. a)
b)
11. a)

- x-2y+3z+1=0 & a3 TZTIe |

Find the equation of the sphere passing through the four points ( 0, 0, 0},
(0,1,-1),(-1,2,0),(1,2, 3). _ 4
(0,0,0),(0,1,-1),(-1,2,0),(1,2,3)=md crezfa sifiwad Fefy 3%
Find the equation of the plane containing the straight line
x+3 _Yy-2 _ z-1 x-1_y-4_z-5
2 -2 3 1 2 -3

x-1_Y=% _2-5 spormaftn swimam aw X232 ¥72 2= spermaen
| R s 2. -3, 3

ANSAd AR Ay |

Find the equation of the sphere whose centre lies on the straight line

X;I = y-—43 = z;2 and which passes through the points ( 3, 4, 5 ) and

(-3,0,1}. 4
(3,4,5}@%{—3,0,1)ﬁqmﬁtmﬁ¢mﬂﬁ¢mﬁ=ﬁqwmmﬁﬁ

x+1_Y=3 _2+2 semrmafta Som wrfs |
Tl oy vl :

Find the equation of the sphere for which the circle

4

and parallel to the straight line

x2 +y2+22 +2x-4y+5=0, x-2y+3z+1=0 is a great circle. 4

@ G2 TR iR ey I T AeE x2 +y? +22 +2x-4y+5=0,

Group - C
e - o
[ Full Marks : 25 ]
[ *f= : 25 )
Answer Question No. 11 and any two from the rest.
11 72 2P 8 ST (T (PN {iG =Ava Ted e |

Answer any one question : 1x2=2
A P G376 2t Tag i
i) Is Rolle's theorem applicable to f(x)=tanxin (0,n) ? Give reasons

for your answer,

[ SUB-B.A./B.Sc.(GEN) mu-eo'n |
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(0,x) WS f(x)=tanx SIS Rolle-93 Toomife eicwren f& 2
ez Tex i

i) Show that the sequence {x, } where x }

2_

=
n.(n+l)

IH

N

-
(S

is a monotone increasing sequence.

1 1 1 1
WA Rt ey W T T (5, R e

TN |

ili) Find the domain of definition of f(x) where f(x)= ::i.
f(x)= | £=2 wrorwa siewm e Fefa w3 |
b) Answer any one question : 1x3=3
@ I @B oven Ten i
" lim |1 1
i Find the value of [—-— )
’ x=0 2 ain2x
W fefy vw . lim (1 —l—J
x=>0 sin? x
i) If f(x)=2|x|+|x-2], find f'(1).
flx)=2|x|+|x=2], f'(1)-9% 5 FAfy 337
iiij  Prove that a convergent sequence is bounded.
AT FHA (7 SR Sy % |
12, a) vaethatni’.’wn”"=I,whereniaa+veinteger. 3
Lt _1/n _
n FHREF NS MY IE AW T (¥ n->ob =1.
b' Examine the fn"n I 3
) ine convergence o Z—r-;-l- |

n=1
nl‘-"T @ffba sfenfag @ a7

n=1
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c)
13. a)
b)
c)
14. a)
b)

Use Cauchy criterion to show that the sequence {x,} defined by

1 1 1 n—l] .
x, =1--2-+§-74-+...+(-1) <. convergent. 4

Cauchy criterion &% FW (x, ) SEFALE®, I

al-titad 1L
Xy =1-gtg-gt+tl n,wﬁm@mﬁl

i M asinx-sin2x ;¢ fnite find the value of a and the limit . 3
x>0  andx .

Lt asinx-sin2x sy 3, a.gqqﬁﬁﬂﬂﬂm:mwwm
x>0 4andx

FFA|

1+x, O0<x<l1
If f(x)=<42-x, 1sxs2
2

x-.—’£2—, x>2

Examine whether f(x) is differentiable at x = 1. Is the function continuous

at x = 1 ? Justify. 242
1+x, 0<x<l1
flx)=<2-x, 1sx<2
2

x - —xz—, x>2 _ i
el x = 1 Rre Sreaeemey R o e 39 | werFal x = 1 Ko 78S
z@ & 2 Yoo @ F| '
Expand e”* in ascending powers of x with remainder in Lagrange's form. 3
e* (& x-97 ASA THEW Lagrange-93 Remainder AR s ge 3%

Find the envelope of the family of straight line §+%=1, where the

parameters a and b are connected by the relation a2 +b%=9. 3
—2—+%=1‘ ST (MO sifrenfa fefy I @UE ARG 4 a @R b,
a2 + b2 =9 o W 7F |

Find the rectilinear asymptotes, if any, of the curve
x{x—y)2—3(x2—y2]+8y=0. 4

x(x-y)? -3(x2 -y?)+8y=0 @@z ~opfere eyl FR ¥

[SUB-B.A./B.Sc.(GEN) MTMG-6077 |
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c)  Find the extreme values of f(x,y)=2x? —J_cy+2y2—20x. 3
F(x,y)=2x? - xy +2y? - 20x -9F 537 A SRY Y7 FAefy T2+
15. a) For a given volume of a right cone show that, when curved surface is
minimum, the semi-vertical angle is sin~! 2 l. 4
3
ﬁﬁiwﬁﬁﬁaﬁﬁmmmmwmmﬁww—%mm
a2
A sin~!| == |.
() |
b) In the Mean value theorem Sf(h)= f(O)+hf'(6h), 0<B<1, show that the
limiting value of 8 as h = 0 is % when f(x)=cosx. ' 3
TN WA BANAET f(h)=£(0)+hf'(Oh), 0<O<1, h—0 TF AN ¥ §-97
g W -é— I f(x)=cosx.
c)  Show that ( 3, 2 ) is a double point on the curve
xB-y? - 7x? +4y+15x-13=0. Find the nature of the double point. 3
@I @, x3 - y? ~7x2 +4y+15x-13 =0 IoFA Torw 1Yo ( 3, 2 ) Rt aoh
R aﬁﬁwmmWi
Group - D
et -
[ Full Marks : 20 ]
[*f= : 20]
Answer Question No. 16 and any two from the rest.
1smwewmc¢mww@mﬁ—v{n
16. Answer any two questions : 2x2=4
@ @ 7 ervew Tew faw - '
a) Examine the convergencc of I ~2/3 . If so, find the value,

-

1

I -2 muﬁsmﬁﬁmmamwﬁwﬁmmmmﬁ‘ﬁml

0%
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b)

d)

17. a)

b)

18. a)

b)

Evaluate jixaydxdy i

12

Ijxsydxdy-tﬂﬁﬂﬁﬁ'f!lw;{l

Find the length of the curve y = logsec x from the interval x =0 to x=-§.
x = 0 CUC x=% WA, y = logsec x TFRYA Wi Fefy ¥

. T 2
Fmdthevalueofje dx.

a0

2
I e~ % dx a3 T R 37|
-

n/2
Prove that B(m,n)=2 Isinz""lecoaz"’ledelm,n>0) and hence find the
0
valueofB(% %) : 3+1
x/2

o IFA B[m,n)-2jam2"‘ IOcoaz" 19do(m,n>0) @R & (W

B(l l)mmﬁ'ﬂml

2'3
Define the relation between Beta and Gamma functions and hence prove
that (1 )= /. ‘ 1+3

Beta & Gamma SRW(ba 7o 4 @ @ SRICAH o1 T (T r(L)=y=
Find the area of the circle r = 2asin0.

| =2asin® Jafba cwawe Ry 2%

Evaluate ﬂ[x+ y)dxdy over the region R bounded by x20, y20,
x+ysl. = 4
x20, y20 G x+ys<1 VA RS @ R T Ij(x+y)dxdy-ﬂ§ﬂ'ﬁﬁ'fﬂ

IHA|

[sUB-B.A./B.Sc.(GEN) MTMG-6077 |



19. a) Find the area above the x-axis included between the parabola y2 =ax and
the circle x? +y? =2ax (a>0). 4
x WUFY T e SRS y?=ax 9fRE € x2+y? =2ax (a>0) 3@ W
R CFEA CFATa AT I | '
b) The circle x2+ y2 = a? revolves round the x-axis. Find the surface area and
volume of the whole surface generated. 4
x ORI ACF x2 + y? = o? Jofhe WS I3 @ (Fa Teom 27 o Toifvorm
cww‘ @ T ey 3% | |
in?
20. a) Examine the convergence of the improper integral Is 20 _Xdx. 4
) % 2
P A Iﬁ%idx-aammmu
X
' .1[ 1 21
b) Show that == (——-) 4
{ 5452
° 5
xdx 1 21
wam @, [ A= B( 2 —J
: { 1- 5’2
Group - E
et — ¢
[ Full Marks : 10 ]
[*f= : 10]
21. Answer any one question : 1x2=2
A @R @3 v Ten i
' 2
a) Find complementary function of differential equation :—g-i- 4y =sin2x.
X

11 . MTMG{GEN)-02

2
-‘-1—--‘4-+4y=sm2x e FANPAMA 7 Weorws Fefw 39|

dx?

[SUB-B.A./B.Sc.(GEN) MTMG-6077 | [ Turn over
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3
b) Solve: 9-—131 =0.
dx
a3
AYH FFA - I 0.
| dx :
¢) Find the particular integral of the differential equation
5 .
L 2 4-—g +4y= e?
dx
4—¥~+4y | 2% e SRR e ST ey T
dx
22. Answer any two questions : 2x4=8
@ @ W 2R Tax e

: d?y
a) Solve: —é-+4y=xsin2x.
dx

x dzy
YA FFA - ——2+4y = xsin2x.
dx '

d’y : dy -
b) Solve: ——y=2,g1veny=—1 when x=2 and ===3 when x= 1.
dx? dx '
2

SN P : -g—-'!'--y 2, Wy=-1th2‘63y 3 T x= 1.
x ;

3 2
c) Solve: xa-d_—g+2x2d—g—+2y=10(x+-l—),
dx dx X

3 2
A THA : x3d—§-+2x29-%+2y= 10 (x+-1—].
dx dx ~
_ ) "
d) Find the orthogonal trajectories of the family of curves ———+ -
, a?+1 b2+

where X is a parameter.
2 2
X + Y

a2+2 b2+
R o1

=1, [ @A A @3 51 (parameter) |; 3@ CTB T &THH oI

| SUB-B.A./B.Sc.(GEN) MTMG-6077 |
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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2015

PART - II
MATHEMATICS — GENERAL

Paper - III

Ijuration : 3 Hours ] [ Full Marks : 100

The figures in the margin indicate full marks.
ARTY MANGTH T e |

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

e T @ 4 TTEFTF G 1, ¥ 6 €97 WA (V@ (¥ (FH @b R To7 w1

Group - A
et -3
[ Full Marks : 20 ]
[ = : 20
Answer Question No. 1 and any two from the rest.
1 72 o 8 T (¥ (P Kb eierw T

1. Answer any two questions : 2x2=4

@ @R qfY v e i

a) Determine the number of correct digits in the number 2:1356, given its

relative error as 7 x 1079,

2-1356 W&l 8% WE ey Fefy 33, e @fby wmeifiss & 7x107°.
b) Prove that (1+A)(1-V)=1,

oA FEA @ (1+A)(1-V)=1.
¢ Ify=x3-3x?+x-1andh=1,find Ay.

MW y=x-3x2 +x-1 TWER h=1%¥, Ay -93 T o3 3

' | SUB-B.A./B.Sc.(GEN) MTMG-61 12| [ Turn over




MTMG(GEN)-03 2
d If f(1)=2, f(2)=4, f(3)=8, then find the value of f(5).

W F(1)=2, f(2)=4 @R f(3)=8 T, S® f(5) -3 T Fefy ¥

2 'a) Find by suitable interpolation formula, the value of f(7-5) from the
following table : 6
e S ew R AR Fafrfis o i £(7-5) a8 W e v

x 3 4 5 6 7 8
f(x)| 27 | 64 | 125 | 216 | 343 | 512

b)  Find the value of the following : : 2
fmre atafer gm ey 397 ¢

Az{cos(x + h)]
E[cos(x+h)] )
3. Find by Newton-Raphson method the real root of 3x-cosx-1 correct to three
significant figures. - 8

Newton-Raphson */&f® &iTqlsl ¥W 3x —cosx - 1Mwmwmw
N o oI e |

_._........_._ i ! 1 i =
2)3?2 by Slmpsons 3rd rule, taking n 10. ‘

4, Evaluate the integral I
o (1+x |

Calculate the absolute error by actual mtcgratlon 6+2
10
Simpson-a8 L rd Fraw arn [—9X__— a7 T Refi S COIE 1 = 10, FHFT T

2 (14 x?P/2
@ft® absolute @b T 3241

5. Find the location of positive roots of x2 -9x +1=0, and evaluate the smallest one

by bisection method correct to two decimal places. 8

X3 —0x+1=0 TRNTIAER G DA AN W@ FF7 @R Bisection *afeF a1 47
el oIS FEON e W I |

[SUB-B.A./B.Sc.(GEN) MTMG-6112 |
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Group - B '
Rt - 9
[ Full Marks : 40 ]
[ :40]
Answer Question No. 6 and any two from the rest.
6 TR 2P @ T (T (P WY ove e

Answer any four questions : : 4x2=8

@ @ o1 o Te i

b)

<)

d)

Define basic feasible solution.

i PR ST e FrgE

Show that. the vectors (3,0,2),(7,0,9)and (4, 1, 9) form a basis for B3,
mqmcw(a,o,zl,i'r,o,_mam(4, 1,9) cs3asf E3 oot a3fb s
S IR |

State the Fundamental theorem of Duality.

- 4 AR Fundamental theorem b s 3% |

Formulate a Transportation problem as an L.P.P.
ARRZA ANACE G936 L.P.P.-(S FABRS 33 |

Rewrite the following problem in standard form of linear programming
problem by introducing slack and surplus variables and identify them :

Men ok cennam Ry oM slack @ surplus 1Y I, standard AR
cenam R T A AP ¥ 93¢ slack 8 surplus FTOFR BFS 3% :
Maximize Z =3x, - x,
subject to 2x, +x, 22

x, + 3::2 <2

X;S4; x,,x,20.

_I SUB-B.A./B.Sc.(GEN) MTMG-6112 | [ Turn over




MTMG(GEN)-03 4
f) Write down the dual of the following L.P.P. :
fraffie tafie cenars Rfy snemibs tes wemf B -
Minimize Z = x, + X, |
subject to 2x, - x, 212
x, +3x,24
xl., x,20.
g} PFind grapilically the feasible space for the L.P.P. :
Maximize Z = -2x, +5x,
subject to 5x, +2x, <45
4x, +5x, <53
X,22; x

1% 20.

7. a) An agricultural firm has 180 tons of Nitrogen fertilizer, 250 tons of
Phosphate and 220 tons of Potash. It is able to sell 3 : 3 : 4 mixtures of these
substances at a profit of Rs. 15 per“ton and 2 : 4 : 2 mixtures at a profit of

Rs. 12 per ton respectively. Formulate the problem in the form of an L.P.P. in |
order to maximize the profit. 8

@36 3 afebrerm 180 b F¥WIE, 250 T IR @3t 220 B M R S
Mg | @R eif ofS B 15 bRl #11S G AR T 3 ;3 : 4 SIS AR
ﬁmmmrwmmmwﬁmmmﬁz:mzmﬁﬁm
fa waee o ST woew oW @ Wl taRe cenaw Ry s o
Toifge v | :

x =1, X;=1, x;=1 and X, =0 is a feasible solution of the following
system of equations.

b)

x1+2x2+4x3+x4=7
2x1—x2+3x3—2x4=4

Reduce the feasible solution to the different basic feasible solutions. 8

[SUB-B.A./B.Sc.(GEN) MTMG-6 112]




S MTMG(GEN)-03
x =1, xy=1, x;=1 8% x, =0 w1 Prafrfirs wienencm @3l I e
Xy +2Xy +4xq + X4 =7
2%, = Xo+3x3-2x, =4
oS ST 7t fom cler Frfeey e Afers 39
8. a) Solve graphically the following L.P.P. : ' 8
crfora TRy Frafiie e cenam R T AN I -
Maximize Z = 2x, - X, '
subject to x; -~ x, <1
x,S3
xl,xzzo.
b) Solve the following L.P.P. by Simplex method : 8
Simplex *rFRey TRICw Frfrfis i cenam R FemR T 39 -
Minimize Z = x, - 3x, +2x, |
subject to 2x, - 4x, 2 -12
3x) - Xy +2Xy 7
—4.Jncl +3x, +8x5;510;
' xl,xQ,xazO.
' 9. a) Setup a dual of the following primal problem : 8
| fosa 4 TR conan A 20 T ey T - |
Minimize Z = x; + X, + X3
subject to x, —=3x, +4x3 25
C Xy =2x, <3
.2x1 —x3-4;

xy, Xy 20, x4 is unrestricted in sign.
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b)  Obtain an optimal basic feasible solution of the following transportation

problem using VAM : 8
VAM TR T AR AT Tmiba pors et i s ey 9 -
A B C a;
F, [10T9 T8 T8
F,|10[7 [10(7
Fy [11]9 [7 |9
F, (1214 |10 |4
bj 10|10 (8 |28

10. a) - The head of the department has five jobs 4, B, C, D, E and five sub-ordinates
V, W, X, Y, Z. The number of hours each man would take to perform each job
is as follows :
ey siurem sinfs w16 94w A, B, ¢, D @3t E @3t Sinf sz VWXY2Z
TNZ | TS AW 4@ AT A mwﬁwwmwﬁwﬁﬁwﬁﬁaﬁwmm

7
vV W X Y 2z
Al3[s5[10]15[8
B|la4a |7 1518 8
c| 812202012
"Dy B | 5T & 10T 8
E|10[10]15 |25 [ 10
How would be jobs be allotted to minimize the total time ? 8
freoma sl 357 TaET S 3w w1 2 _
b)  Solve the following L.P.P. by Charnes' Big M method : 8

Charnes' Big M %3 SRy Frsforfe tafiss semiba s e -
Minimize Z =2x, +4x, + X3
subject to’ X)+2xy-x3 55

2X) =Xy +2x45 =2

-X; -|-2.1c2 +2x3 21; Xy, X9,X3 20,

[SUB-B.A./B.Sc.(GEN) MTMG-6112 |
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. Group - C
fTstet - o
[ Full Marks : 40 ]
[*f= : 40
Answer Question No. 11 and any two from the rest.
11 72 o7 @ W (¥ (W %Y evea Saw e

11. Ansﬁrcr any four questions : 4x2=8

T @ o1l e Ted i ¢

a) A stone is dropped from a balloon ascending at a uniform speed of 20 m/sec.
If the stone reached the ground in 40 sec, what was the height of the balloon
at the moment of drop ? [ g = 980 cm/sec? |
20 m/sec ot TR @I @@ e @3 e cwen w1 A e @i
chees oneafa 40 CES WY AN SR AOHY [ @FDL @ Twern @@ 2
(g -9% W9 980 cm/sec? )

b) If the tangential and normal components of acceleration of a particle be
equal then find its velocity,
1 @3 TR TR ~opE ¢ Sfeerad Senedef S Tw w@ vt afewe
ey 21 :

c) State Kepler's laws of planetary motion.
@I aeeifen el e 39

d) Define apse and apsidal distances.
Apse @3t Apsidal distance-a3 3@ i |

e) A particle describes a curve r = ae® with constant angular véiocity. Show
that the radial acceleration is zero.
@3 I 7 = ae® ITEAN $I7F AFRE @ 5ET 1 U (T @b WA TG T

f) For a rectilinear motion of a particle, if impulse I changes its velocity from

U to V, then show that the change in kinetic energy is E = —% I(U+V).

i 19eer fFam S ofefe aafd 397 sfe@s U v @ «ifafss 23 o=
o (8 sfonfera sifaasma w= E=%I(U+V} TA|
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g) If the velocity of any particle moving along the x-axis, is given by

v? = x2{8bx -x2- 12b2) » show that the motion is simple harmonic.

x AeF oo @@l TR AR 12 = x2(8bx - x? - 12b2) TE, FH @ FAM
e M SISl |

12, a) Find the radial and cross-radial components of velocity and acceleration for
a particle moving in a plane curve. . 8

TASE IFIN SN @3l v ot @ o oy gqe ww WDy Sonenal
frefy o

b) A particle is projected vertically upwards with a velocity u in a medium that
offers a resistance kv per unit mass, where v is the velocity at any point and
k is a constant. Assuming gravity g to be constant show that the particle

comes to rest at a height —E-f;c%—log (1 +-’l;—’¢) 8

9 PME u e Semena SR @ @2l T4 1ol 2 e o4 @ O
TR SN kv, QU v T @ @ AN PN @9 @ae k 93 &< Sfowds

T g (F HIF 4@ I T 1% %--%—log [1+-’E;-J Twory Fga wamy wmiE )
k

13. a) Establish the differential equation of the path of a particle moving in a
- central orbit under an attractive force F per unit mass in the form
£ 2 3
h'f F=u+ 391; » where symbols have their usual meanings. . 8
u

@3l 19 ofS 9o vEa o F S4F 018 W86 (A 991 fapaepie 63
FIE FHAWRY T AN PG W01 o4 a2 -

2
TR G R O e S —
h?u? de?

b) A particle is projected at right angles at a distance ‘a’ under a central force

-%- with the - velocity from infinity. Show * that the orbit is

n-3  n-3
r2 =q 2 cos-——z-—ﬁ. 8
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@E = -%-mwﬁmwmmamcwwﬂwmm&ﬁwm
r

mmaﬁwwwwm;mmwmwﬁwq

n-3 -3

r2 =q 2 cosn=lp.

2
14. a) In a simple harmonic motion the distances of a particle from the middle
point of its path at three consecutive seconds are X, Y, z respectively. Show
2n 8

COS_I[‘;H—ZJ
2y

that its time period is

A e offS o @G P oew TR (I AT 3 GRS T T

X, y @8 z T (R (3 @fba oty e 2%

zy

b) A particle describes the curve y=—;- (€*/2 +e7*/2) under a force which is

always parallel to the direction of y-axis. Find the law of force. 8
3l TN y wrwe A SRR R e y=.‘2£(exf2+e-x32, TR
oSN | aera Safs Frefy e

15. a) Show that for projectile in vacuum the sum of the kinetic energy and
potential energy is constant throughout its motion. 8

S P (VX0 A e e sfonfe ¢ ffonfes i el oo

b)  An engine works at a constant rate of H horse-power in drawing a train of
total mass M tons up an inclined plane of 1 in n, frictional resistance being
r Ibs-wt per ton, where r is a constant. Prove that the maximum speed that

550 nH
__550nH _ 8
M (2240 + nr) t/seC

H Spsvel $9% @ 38 @3 2f§T 1 in n 99S ©F M ton &7 o @3l
G GO e (bt e W | wreifre Qi 291 @ifS B £ 1bs-wt, A - @3

550 nH
e R R il SR :
FI9 | (YM (T Teorm oife@er 2@ M(2340 377 t/‘sec

can be generated is
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Group - D
et - ¥
[ Full Marks : 40 ]
[ %= : 40
Answer Question No. 16 and any two from the rest.
16 72 oM 8 O (¥ (I b oivew Bad

16. Answer any four questions : 4x2=8

@ @ sl o Tea i -

4

b)

d)

€)

g

Define the terms 'population’ and 'sample’.
AELF @ TR e W |

If a pair of dice is thrown, find the probabilify that the sum is neither
7nor 11.

@% Coyl Tor wal Py v 21 g qfbes e e qfbx R 7 W 11 F
ZEUR TRA! fAefy 331

Show that the variance of Binomial distribution cannot exceed -3- for n
independent trials of a random experiment.

AR (1, (P NS AASS n NN TN TAmE feom RemE  owae
%wmmﬁmmm

If A, G and H be the arithmetic mean, geometric mean and harmonic mean
respectively for two distinct observations, then show that AH = G2.

o 4t Rom SRERWTE O A, G, H TUGW TNRAN WP, ST WF G
TN T TN, O/ (WA (A AH =G>,

In a distribution, Mean = 65, Median = 70. Find Mode.

@%b AW Mean = 65 @3t Median = 70. Mode-a3 W fefy %1

If cov(x,y)=2-2, 0, =25, o, =4, then find the coefficient of correlation
between x and y.

T cov(x,y)=2-2, 0 =25, o, =4 T, W x 8 y-aame|
What do you mean by Null Hypothesis and Alternative Hypothesis ?

Null Hypothesis @32 Alternative Hypothesis 319 P QA ?
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17. a)
b)
18. a)
b)
19. a)
b)

11 | MTMG(GEN)-03

Define conditional probability. For any two events A and B, prove that
P(AUB)=P(A)+P(B)-P(ANnB). 8

MO TR Fe@ BT (T A WA A @ BOF CHE o T
P(AUB)=P(A)+P(B)-P(AnB).

From a pack of 52 cards 4 cards are drawn at random. Find the probability
that one card each will be heart, diamond, spade and club. 8

sszWQWWmW4$WNWWt Qo Ao a3l
I A, FRA, TR ¢ BiveT zevm sFeR fFdy 399657

Prove that the correlation coefficient of two variables does not depend on the
change of origin or scale of the observation. 4+4

AT T (T oS Y AP TRoE oI R ARAGET @0 A @A ARREER
@oF FASeer 71 ;

A saﬁqplc of size x is drawn from the binomial distribution fx, p) = p*q'*,
x =0, 1. Find the likelihood estimate of p. _ 8
@ foom RewH F xR G T wex T T Rewd @@

flx,p)=p*q""*, x=0,1, p @3 likelihood SN fefy w1

Calculate the price index number of Paasche's method for the year 2000 with
1990 as base year. : 8

Paasche-93 %3 R 1990 Feres fofe aes 4@ 2000 Mer 7y PBE A
fefa vee)

1990 2000
Commodity Price | Quantity | Price Quantity
A 65 40 81 46
B 72 35 90 54
C 57 92 77 72

Fit a straight line trend to the following data by the method of least square -
sum and estimate the production for 2005 - 8

oe o fofete wfte 2shmR wfe w1 @I SERaRE trend G G (A
2005 AT TeHAMES 5] TF :

"~ Year (3F1) 1998 | 1999 | 2000 | 2001 2002 2003 | 2004

Production (Bes{w) 76 87 | 95 81 91 96 90
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2 :
20. a) Show that f(x)= ‘/i_-e"‘)s“‘c , —®<x<w is the probability density function
' b
of a normal distribution with mean = 0 and variance = % 8
” _ . i
A ¥ f(x}=—‘/§_—e'25" , —o<x<w @ normal Re®wa JERA W@y
- ;

SHE TR MG = 0 G (AR = —= .

b) Compute the arithmetic means,o standard deviation and median for the
following data : 8
e oy (utes T AY T4, e [ @k W ey 3
Score 4-5 6-7 8-9 | 10-11 |-12-13 | 14-15
Frequency 4 10 20 15 - 8 3
Group - E
fremt - ¢

[ Full Marks : 40 ]

[*fw= : 40 )

[ Throughout the entire group, A stands for the diﬁ'ert_mée operator, E stands for the
shift operator and y'(x) stands for g—z ]
[ 378 RO A = S1e@T TATRER, E = Pl SIoiieha @ o (x) = .g.g. T |

Answer Question No. 21 and any two from the rest.
21 7 o @A WAPFE erefE (I (8 I A e Ted )

21. Answer any four questions : _ 4x2=8
@ @ orafb eew Teg i
. 1 i
a) Find E+4x,h 1.
h=14Q @ —— x -7 Y= @y 791
E+4
b)  Prove that —5——1———x2 =l.[ x? +3x+5).
A2 -3A+2 =
' 1 2_1,.2
AN IFH (A, —————x2 == (x% +3x+5).
A2 -3A+2 2
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)

22. a)

b)

c)

-v{ylxn-j(Sx y)ydx;y(1)=1y(3)

13 | MTMG(GEN)-03

State a difference between functions and functionals. Also define a linear

functionals.

Function €% Functional-9¥ W&y &b snefe frg | szl tafie functional-&3

wew w1

Eliminate the parameters A and B from the relation U, = A2* + B(-3)" to

have appropriate difference equation.

U, = A2* + B(-3)* ool (AT ATF A @ B SINFEA I TAWY 1L FNPLe

e 354 | |
If y, =n(n-1)(n-2)(n-3)(n-4), find Ay,,.
Tfw Y, =ﬂ{ﬂ—1](n-2]{n-3)(n__4) zy, Asyn_aammw;”

Determine A™ 1,8,

A" 1x3 .97 W [efy %4 |

Show that the following variational problem does not have a solution :

vly (x)]= I(Sx y)ydx; y(l)-ly(3]=—

o= & ﬁaﬁﬁw vanat:onal wwrfh @ TAYF #F :

2
2

]

Solve u -2u . tuU, =3x3,

x+2

e
AHIYH FF4 u -2ux+l+ux—3x.

x+2

Find u,,, if u, =21, u, =1 and u, +3u, ,-4u, ,=0,n23.
67 W A I QU u, =21, uy=1 9N u, +3u, ,

n 2 3.
Find a complete solution of the Euler- Lagrange equation for

f[y -(y')? - 2y cos hx]dx .

|

-4u

5

n—2=0'

Euler-Lagrange e f (y? ') - 2y cos hx]dx 9% °1=f HAA ﬁ*ﬁ hial

o
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23.

24,

a)

b)

a)

b)

Solve : E%u, - 7Bu, +10u, = 4%, 6
TN ¥ 0 B?u, - 7Eu, +10u, =4*.
Define Isoperimetric problem. Find the  extremal of the isoperimetric
problem : :
: a _
VIy(x)l= [y(x)dx , given that y(-a)=y(a)=0. | 2+8
-a

Isoperimetric W5Ta >iget e | Isoperimetric MY extremal Ay T2 :

Viy(x)= [y(x)dx, 6 T y(-a)=y(a)=0.

-a

i) Show that A2 logx =log |1~ l .
? (x + 1)2

AR (T A2 log x = log |1~ —1 =|-
(x+1)

ii) ~ Show that E { fx)+cg(x)}=E(f (x)) + c.E(g(x)), where cis a constant.
3+3
T E{f (x)+cg(x)} = E(f (x) + c.E (g (x)), AU ¢ 43 &2 |

X
Find the extremal of the functional Viy(x)]= f\f (1+(y')2)/y dx that
: *o
passes through the points (x9,A) and (x,, B) in the upper half plane. 5

(%9,A) @R (x,,B) Reperd V[y(x]]-fJ(1+(y')2)/y dx functional b=
' X0

TF wpfere extremal ey FF)

Find the distance between the curves y=x and y=x? on the
interval [ 0, 1 ). 5

[0, 1] SN y=x @38 y = x2 wmmwm@mﬁww*
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25. a) The first term of a sequence is g, the second term is b and every other term
is the arithmetic mean of two preceding terms. Show that the nth term is

u =l(2a+b)—-1—(a-'b)(—-1-)"_2 5
n =3l4a*2)=3 2)

m#mmswma,ﬁmvﬁbm&waﬁmem@mm

. n_-2
T | A (A S ol =%(2a+b)—%[a-b)(-%} .

b) On which curve can the functional V[y(x)]=j2' (y"? -2xy)dx; y(1)=0,
y(2)=-1 attain an extremum ? ! | 5
vly(xjj-i'(y'2-2xy)dx; ¥(1)=0, y(2)=-1 @& functional B R

1
FEFEEYR T AN T T IR ?

¢) A heavy chain is suspended from end points at (x,,y,) and (x,,y,). What

curve describes its equilibrium position, under a uniform gravitational field ?
6

@35 & chain b o Ry (xl,yl) R (xy,y,) U JOICE | AN SN Cwea
@A AT T @it AREN 4R ?
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