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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2010

PART-II ( General )
MATHEMATICS
Paper-II

Duration : 3 Hours Full Marks : 100

Candidates are required to give their answers in their own words as far as practicable.

The figures in the margin indicate full marks.

GROUP - A
Rt -+
Full Marks : 25)
(spfam 2 2¢ )
Answer Question No. 1 and any two from the rest.
S W ol R AP A (AE @ (P IS AR 8 fuw |
1. a) Answer any one question : I x2=2
@ o1 G l6 2irsia 0w e 2
i) For the sets A={ 1.2, 3}and B={4.5}, verify that Ax B# Bx A.

A={1.2,3}aB={4.5}40 6 2@ @I @ Ax Bz BxA.

it) Does the set { -2, - 1. 0. 1. 2} form of group under usual addition ?

Justify your answer.

{-2.-1.0 1. 2} G Mare st =f&Fwr HAsiess @A @& ( group ) 1A
3R 2 e 7z Ta

iii) Write down the power set of { 1. 2. 3 }.

{1, 2 3} =Ge gs-civef Bga |
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2. a)

b)

c)

16

Answer any one question 1 x3=3

@ (1 @@ eicay Sed e g

i)

ii)

iii)

Two mappings f: R - R and g : R - R are defined as follows :
J(x)=4x-1.9g(x)=x2+2.

Dectermine the composite mapping fog where (fog)(x)=f|g(x)]

( R is the set of real numbers ).
ufb SIC#®F [ R — R 9% g : R — R [(afaReen «ffe :
J(x)=4d4x-1.g(x)=x2+2|

A S [o g Fefa T, (@A (Sog) (x) =g (x)] (RAwa T
R G316 ) |

IfA={3.5.6.8}.B={-3.0.6}.find(AyUB)-(ANB).

M A-{356.8}B={ 3.06}lawSE@(AyB)-(ANB)fd
PEA |

Show that the ring of all even integers is not a field.

R G, e Yo Heid SeEfb o ( field ) W

For any three non-nullsets AyB=A |JCand A B =A ) C. Then prove

that B — C. where A, B and C are non-zero sets. 3

AUB=AUCORANB ANCZEMINA B-C( QAR A. B. C foafd s

o5 ) |

Show that a group ( G. * ) is commutative if and only if

(ax b)2=a?x% b2 Ya. be G. 4

idie (@, 9ol vd (G, # ) RfSsrcansy o 3fn @ag cegerirg afa

(a* b)2=a?+% b?%, Va.be G |

Show that f: R = R given by f( x) = 2x + 5 is bijective. 3

AW @, f:R— REAA [(x)=2x+5 9ol 993 Toifafoast |



a)

c)

a)

b)

c)

a)
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Prove that the intersection of two sSubgroups of a group is again a subgroup of

that group. 3

2N e (A, (I TR 1D SAWCER ('S @ WteTd GG Beived |

In a group (G.0), showthat (aob) '=b'toa', Va be G 3

@I aE (G. o)A MM @ (aob) " '=bloa!, Va, be G.

Define sub-space of a vector space. Prove that the set
S={(x.y,0):x.yeR}isasubspaceofRs. 1 +3

(B (ST (7999 Toi-(xI-9q Fikesl e | el a9 (1, (6 S={(x, y, 0) : x, ye R}

%6 R S-q9d 936 ToA-( |

I.et R be a ring with unity element 1. then show that (- 1) (-1)=1. 3

Q%fb wee R-aq 95 SoAMAD 1 81 (AR @ (- 1) (- 1) = 1.

Express the vector ( 1, 1, 1 ) as a linear combination of three vectors

(1.2,3)(4.2,1)and (2,.4,2)in ES. 3

E3@0q (1.1, 1) coFalbeE (1.2, 3)(4,2, 1)@aR (2.4, 2) (S8 ARkS
QM) Aot AT Bigeel

Verify whether the set of vectors S = {(1,.2,3),(3.-2,1),(4,2,1)}isa

basis of R3. 4

S={(1.2.3),(3.-2,1). (4.2, 1)} s%@3 G5 R3-9a @4 W s15a a3

~ fben A3 e |

1 2
State Cayley-Hamilton theorem and verify it for the matrix A = [ ] .
-1 3

1+3
1 2

5 ]TUTW?I Fg @
-1

Cayley-Hamilton-a3 &46 fige I | A =[

TN b HeTw! WK aw
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1 2
b) Find the eigenvalues of the matrix [ ]
N3 2

1 2
[ 5 ] ifGafte g q Aoy wEa |

c) Show that 4xy + 2yz - 4zx - 6x2 -~ 3y?2 - 3z 2 is negative definite quadratic
form. 3
(Al @ 4xy + 2yz - 4zx - 6x2 - 3y 2 - 3z2 & ANge AN fGare @i
GROUP - B
et - 9
Full Marks : 20)
(o4 - 20)
Answer Question No. 6 and any two from the rest.
b R o AR APIGRT T4 (I @ (PR qfb 2rE B fm |
Answer any two questions : 2x2
Q1 1A qf5 e Tad Wl 2
a) Find the equation of the straight line passing through the point ( 1, 2, 3) and
parallel to the line% = g = %
a3 @3fB A ATeae Refy T A (1,2, 3) R e 3= 9= 5 @9m
RMEICRIG
b) Find the direction cosines of the line that makes equal angles with the
cartesian axes.
T4 9B FAR PICSAY WCF AES FAW (@19 Geom B, I @ @R FHIEA
frereafea ia e swq
c) Find the equation of the sphere which has (3, 4, - 1) and (-4, 2. 3) as the
end points of a diameter. Find algo the coordinates of its centre.
@1 (Mol QBT PR ABRWEma gnE (3.4, — 1) 9R (-4, 2, 3) @ GIAFbe
M9 93 AR (R Ymre ey ae |
d) Find the equation of the plane passing through the point ( - 2, 3, 10 ) and

through the z-axis.

a A3eefd (- 2, 3, 10 ) Rl @R 2- sowa vy Ty 7 o 799 el a3 |



b)

b)

b)
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Show that the straight lines whose direction cosines are given by the equations
2l+2m~-n=0and mn+ nl+ Im = 0 are at right angle. 4

Tl 46 e iz e 21+ 2m-n=0 93 mn + nl + Im = 0 a9 T
o & O (RN G e b e |

Find the equation of the plane through the straight line x 5—*} = y_-1§2 = g and
peri;endiculartotheplanex—-y+z+2=0.' 4
<k ";1 = 9_+32 = ‘; FAARANMN 92 x -y + 2 + 2 = 0 HTSER RS

#%, O FNIead [y a3 |

Find the shortest distance between the lines
x-3_y-4 _z+2 x-1 y+7 z+2

= ol I I 3 = 2 4
"_‘13=9;4=z';2— @ "'ll=y§7=";2 @A Wy P 7Hg Fefy
| '

Find the equation of the right circular cone whose vertex is the origin and the
equation of whose axis is g = !1’[ = % and semi-vertical angle is g ; 4 .

b AP g ATl et et T TR 221 ooy, SRS e 7 e e
A 24 Z=Y.

Find the equation of the sphere of which the circle

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

x2+y24+2242x-4y+5=0, x-2y+3z+1=0 F&b® @ cwia evge

O e [ a3 |

Find the distance of the point ( 4, - 5, 3 ) from the straight line

x-5 _y+2 z-6 4
3 ~ -4 ~ b5 -

"55 . 9_+42 - 2;6 A (A ( 4, - 5. 3) [foa @y Py a9 |
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10.

11.

a)

b)

a)

Show that the plane 2x + y - z = 12 touches the sphere x2? + y2? + z2 = 24

and find the coordinates of the point of contact. 4

MM Q, 2x +y -z = 12 9960 x2 + y2 + 22 = 24 (NFSBE > aa | @
~iffena g [y sea |

A variable plane at a constant unit distance p from origin O meets the three
axes at A, B, C. Show that the equation of the locus of the centroid of the
tetrahedron OABBCis 16p 2=x"2+y-2+2"2, 4
Pl O (A0 7 p v ATy wfEs g sfaadaa siuree o feafbts A, B, C
e (D S | (AN A OABC DO SACHEF HWIZAQ FAN64 2

2

IBp=%=x=%w y=% 5003

GROUP - C
faetat - ot
Full Marks : 25)
( =M - 2e )
Answer Question No. 11 and any two from the rest.

S AR 2P AR O (A (IR IS ITew Bad fue |

Answer any one question : 1 x2=2
@ @1 G e e 0w fre ¢
i) Is Rolle's theorem applicable to the function |x| in interval [ -1, 1] ?

Justify your answer.

| x| SCoPrefda @o & [ - 1, 1 | S@IE Rolle~a3 S« 2caren 2@ 2 3oz
Vad frm |

ii) What do you mean by a convergent sequence ?

SfSHIF) SR gece & Q@A 2

iii) Show that the sequence { 2

A A is increasing.
3n+ 4 }n g

i @, {zn_l}nwmﬁwml

3n+ 4



12,

13.

b)

b)

c)

21 . MTMG (Gen)-02
Answer any one question : ; : 1x3=3
@ (I G0 A Beq e ¢
) Evaluate: 1t (sin x)tnx
x> n/2

Lt (sin x) %@ X qg 3 [{efa a2 |
x-—rx[z

i) = Show that the sequencc{ ans B ]n is bounded.

n+2

iii) Expand ¢* in ascending powers of x with remainder in Lagrange's form.

e* (3 x-93 Qo3 ST Lagrange-99 remainder Rf#8 cuifirs Rge e |

Prove that _zt n 1/n = 1, where n is a positive integer. _ 3

NS GG A E AN IF @A e nl/n=1,

n-ece

Examine the convérgence of the series :

If x n = ( 1+ 1 Jn. n e N, where N stands for the set of natural numbers,

prove that the sequence { X, }is bounded. 3

i xn=(1+lﬁj“.'ne N, (JACH N @3 FreiRa M &b b 3, OF &3
7 @ { x, } ol A |

It o 2B 2x;3a SIN X is finite, find a and the value of the limit. -3

x—=0

L aln 2";;‘ SIN X _qn wf¥y AT a3 T Fefy w9 Giewea Mde T
x -

Aefa w1 |
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14.

15.

b)

c)

a)

b)

c)

b)

c)

In the Mean value theorem f(h)=f(0)+hf/'(0h), 0<8 < 1, show that
the limiting value of 8 as h —» O iszl— when f(x) = cos x. 3

NG A GAAH] f(h)=f(0)+ hf'(0h), 0<8 < 1. h - 0%F, W @ 0-99
FIrg sl -2'-,11213 f(x)=cos x.

Find the asymptotes of x3 + 2x2%y + xy?2 -x+ 1 = 0. 4
x3 4 2x%y + xy? - x + 1 = 097 (RS fed @el [ s

From any point P on a parabola, PM and PN are perpendiculars drawn to the
axis and tangent at the veriex. Show that the envelope of MN is another

parabola. 4

BfEqras @siy 9F 1% P (A w2’ 9 MARATS afFe ~i(ad oofa YA PM
QR PN 574 T I AR | (AN A MN TR Afafs oa aafb wfige |

For a given volume of a right cone show that, when curved surface is

minimum, the semi-vertical angle is sin ! ( \/%—3 ) . ) 4

AW (1, AWR <inren Rf¥E Qaft 4 *1ga sersted crame pue 3ee Q- @l 209

sin '( 1 )
V3

Find the asymptotes of x2 -y?2 =9. 2
x2 - y? = 9-97 CaRie =pferd @i Rda s |

Show that f(x. y)=y?+ 2x2y + 2x?* has a minimum value at (0. 0). 4
AR Y, f(xy)=y?+2x2y +2x% -9 (0.0)mmﬁlﬂm@ml

Show that (2. 1) is a node of the curve (x-2)2=y(y-1)2. 3
GAM QA (2. 1) M0 (x-2)2=y(y-1)23T 93 O |

Find the position and nature of double point ( if any ) of the curve

y2-x(x-a)?2=0. 3

y2-x(x-a)?=0 @by @M Gl wee @ ffbe owgn ¢ egfe fFda
$e] |
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GROUP - D

e -1
Full Marks : 20)

( 91@3 - R0)
Answer Question No. 16 and any two from the rest.
SY AR P AR BI) (A (I 16 o4Tea B [ |

Answer any two questions :

@ I b eiesd e e ¢

a) Evaluate j i)i if it converges.

J 2’5 seefs it S 2 wE Gia TR fd ae |

2n

b} Evaluate j J rdrdoe.

o asin 0

2n [ ]

J J r dr d@ 93 = Ry s |

o asin 0

c) Find the value of J e” x? dx. [ Given g =n ]

- oo

{ e *° dx-ga TH el @ | (m lé ;xf?c]

- ©0

d) Find the arca bounded by the parabola y? = 4x and its latus rectum.

y? = 4x wiggsit g @ Aifery qfl Maiem Cwtay cwawa el o

2x2
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LT,

18.

19.

a)

b)

b)

b)

Evaluate,LI (x+ y) dx dy over the region R bounded by x>0, y>0, x+ y< 1.

4
X20,y20 9% x+y< 1 9@ TG CFa R 50 H (x+y) dx dy 93 5= fafa
. R - g

PP | -

n/2
Express II sin” @ cos 76 d in terms of Beta function mentioning the

(4]

restrictions on p and q. AlsoﬂndB(% - é) - 3+ 1

P € g3 &%a %1% T $7A f sin” 6 cos 760 do (= A1 STHFT WHIA P I
[+]

o B 3 .'%)wmﬁﬂml

= 1. 4

DFN

Find the area enclosed by the ellipse a3t

z--i,-a, —~-1@m%ﬁm«mmwﬁeﬁ:wu

State the relation between Beta and Gamma functions and use it to show that
1

j x3’2[1-x)3/2dx=i-—. 1+3

o -

51 e st STopwTad Wew o RS T 9% O (A0F (AR
1

3n
3/2 3/2 = She
J. X (1-x) dx = 128 *

[+]
Find the perimeter of the circle x2 + y2=a?2. 4
x? + y? = a? yrez A Fefar 327 |

The circle x? + y?2 = a? revolves round the x-axis. Find the surface area of the

whole surface generated. 4

XOTHA ANATHE x2 + y -azwmmﬁmwmm@mumm@ﬂﬁm
cwags [ a9 | .
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21.

b)
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Find the volume of the solid genenated by revolving the cycloid x=a (0 + sin 8),
y=a(l +cos ) about x-axis. _ 4

x=a(0+sin@), y=a(1l+cosH) MARFECHE x-S ANACH WAfE© 3403 (@ ™
Besin 3 O WeA el w24 |

GROUP - E
e -¢
( Full Marks : 10)
(o - 30 ) o

Answer any one question : ' 1x2=2

(O T b 2vs ew i ¢

a)

b)

c)

Find the complementary function of the differential equation

d? d
a;—g—2a?c+5y=105mx.

. :
g;.g— -2 g—gq- By = 10 sin x S ANABA 77 S Fefs w1 |
Find the particular integral of the differential equation

2
%ﬁ-+4g¥+39=e‘3".

2
gﬁ--+4%+3y=e-3xwmﬁaﬁvﬁwﬁ‘fﬂw |

What do you mean by orthogonal trajectories of a given family of curves ?

IR &G I (1A o9 AT 22 TS [ @R 2
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22. Answer any two questions : - ' 2x4=8
3 i g e e e ¢
' 2
a) Solve:g‘;%«zgxu+y=xzea*"-. |
2 : ' )
Y T2 2 g-;g—-zg—f+y=x2e3*.

[

b) Solve : x? -g;g-x%q-yzlag'x.

2
I T 8 x2 ¥ - —-H+y=logx.
] g dx.
2
c) Solve : g;y— 23—£+y sin 2x, when x = 0theny=0anddyr:0

- ;
T P 2 gx—g'~2a—§+.y=sm219m x= 0%, y=0aRN gg=0.

d) Find the orthogonal trajectories of the curve x2 + y2 = 2ax = 0 ( a being the
parameter )

. x24y?-2ax=0(adbA ) ICF 7T ATH YT Py T |

3
|
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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2010

PART-II ( General )
MATHEMATICS
Paper-I1I

Duration : 3 Hours Full Marks : 100

Candidates are required to give their answers in their own words as far as practicable.

The figures in the margin indicate full marks.
Graph sheet(s) will be supplied on demand.

Answer Groups A and B and any one Group from Groups C, D and E.

freta = 9ak 999 Ted i Gae o941, 9 ¢ € (A @ M 3 Feisa Sag e |

GROUP - A
e -3
Full Marks : 20)
( ofefaT= ¢ 20 )
Answer Question No. |1 and any two from the rest.

S FR 2 @ wSiF (W (i YD e Bad e

1. Answer any lwo questions : 2x2=4
@ (@ 75 2Ared Tea e ¢
a) Find the approximate value of % correct up to four significant figures and then

find the relative percentage error.

g -3 HYAG S o wRiE SR WA Ry Fwa 932 Ssifos =l @i e ww |

b) Evaluate ( %) COS X.

( %).cos x-a3 W [efg a=ea |
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c) Taking h = 1 calculate A2 f(x) and V2 f( x) for f( x) = x3 + 2x.
JIXx)=x®+2xTEA h=140 A2f(x)8 V2 [f(x)Ffaaw |

d) State Lagrange's interpolation formula without the remainder term and state

when it is applicable.

Lagrange-aa wgesin e el oS = ardie Rge we ez 4 off aaze 23 o
fAo e | |

a) Compute net premium at age 23 from the following table : 6

s A1 SapTe (s 23 9% RWER Net premium Fefa 6 2

Age x (Wi x) : 18 22 26 30
Premium f(x) | 0-01527 | 0-01681 0-01872 | 0-02096

b) Prove that E-! is a linear operator. 2

o ded (7 E- ! @l (ol g |

1

Compute the integral j f:d%cc? by Simpson'sél- rd rule by taking h - 0-25 and use

0
it to compute the value of n correct up to 3 decimal places. 6+ 2

1
Simpson-ad %ﬁm h = 0-25 408 AN J’ ﬁi{—y a7 W e dew ) 97 (A
g |

3 wifiis B 2% -9 A Wi Wefy e |
Using Newton-Raphson method, find the real + ve root of the equation

X+ Inx -2 =0, correct up to six significant figures. Give a geometrical significance
of the method. ' : 6 +2

Newton-Raphson-4 3@ &9 I x + In x - 2 = O PIFACHE AT 48T G0 S N 28
el o 2RE Fefa e | Aafolba enfifes wies fa |
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a) Find f( x ) as a polynomial in x by using the following table and using
Lagrange's formula : - 6
fCRIG T AL T 998 Lagrange-98 @ S0 F@ [ ( x) (@ x93 2o e

o feige ' | -

X : 2 4 6 8

S(x) 5 | 10 17 19
b) Find the position of a real root of the equation 3x.3 -5x + 1 = 0, correct to two
decimal places lying between 0 and 1. _ 2
3x3 - Bx + 1 = 0 SNFACEIT 0 92 1-7 TS} 9B e e sy ( §2 ™I g

o e ) o v | :
GROUP - B
fetet -«
( Full Marks : 40)
(ofsim ¢ 80)

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

© 7 2 e PR (U (PR D eieaa e et |

Answer any four questions : 4x2=8
@ o ol evsa Sea e ¢
a) Find a basis for E3 that contains the vectors (1, 2, 2) and (2, 0. 1).
E® g (1.2.2)8 (2,0, 1) (934 7afere g fofe Fefa w2 |
b) Define convex set giving an example.
Bae 1054 viewl i e 3o Btz e |
c) Find a basic feasible solution of the equations Xx, + X, + X5 = 8,

3x, +2x, = 18.

X

ferge |

+X,+X5=8, 3x1+2x2=183ﬁﬁm§ﬂm~ﬂ¢ﬁ GNe T AL



| d) MakeaMhuﬁmmdethefnlbwm;LP.y mdﬁndthecom :
| ~ points of the feasible space :

; , - Maximize Z=2x, + 3x,,
| WL 0. *3x, < 15,
8x, —4x,< 19; .
Xy, %420, |
WLPP%WWWWWMWW&WWS
LTk Z=32x +3x2' _
@A x, +3x, <15,
% ;‘. | 3x,-4x,s19,

X5 Xe20,

v '
L]

‘e Write down the dual of the fouawu:g LE.P. :
Maximize Z=2x, + 3x,,
subject to x, + x, < 5,

X, +3x,<3,
' X1 %520,
LT L.P.P.-fﬂammﬁ'{m-
s Z=2x‘+3x2.
. G xlarn‘less.
' xl'+3ch$3. h

X, X920,




b)
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Express ( 18, 3, 5 ) as a linear combihation of(1,1,0)and (3.0, 1).

(18,3,5) @ (1,1,0) @2 (3,0, 1)93 (RS SPRACA a4 I3 |

Find the initial basic feasible solution of the following transportatj'on problem

given below by Matrix-Minima method :

Matrix-Minima #%® 2l S Twa sARags el @b Al che Fres W

fAiefn e ¢
D, D, D,
0, 7 4 ‘20
0, 2 9 8 15
10 15 10

An agricultural firm has 180 tons of nitrogen fertilizers, 250 tons of phosphate
and 220 tons of potash. It sells 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 as an L.P.P. to obtain maximum profit. 8

aafo 3 afewie IBOWW,,25OWWG2ZOWWWWWI&3
oifodtn 2f% B 15 Bl a1 (acd e 1w 3 ¢ 3 : 4 wece fifi [ sae
ol | @i 2% B 12 Bl A card Rl 2 ;4 2 seee fifiee Riw sace
i | @B Tafdes ceers R e a5 S TS A Fre efa w1 I |

Solve the following L.P.P. by Simplex method .7

Maximize Z=4x,-2x,-Xg,
subject to x|, + x, + X53< 3,
2xl—2x2+x354,

xl—xst.

Xy X9 X320, . : 8
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8 . a)

b)

32

Simplex #%focs W54 L.p.p.-Ba g s ¢

B4

QIATCA

Z=4xl—2x2—x3,

x|+x2+x353.

2xl——2x2+xss4.

X Xg X

Prove that an objective function of an L.P.P. assumes its optimal values at an

extreme point of the convex set of the feasible solution.

8

e dFq (3 G0 L.P.P.-07 [TUargas oiceis(aq vau stie SRidd g+ (irdle $6a (I8

@i 2N e wafFe zia

Solve graphically the following L.P.P. :

Minimize

subject to

@foran Ay [RafERe L.p.p.-Be wngm o ¢

Yy

A

Z=2xl+3x2.

2x ., + 7x,‘l > 22,

1

s @
xl+x2_6.

Sx, +x,210,

xl,x220.

Z=2xl+3x2.
2x | + 7x, 2 22,

2 6.

X +X2._

1
5x, +x,210,

xl.x220.
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a) Find the dual of the following L.P.P.
Maximize Z=2x, + 3x, - 4x4
subjectto 3x, + x, + X4<2
-4x,+3x,24

x1—5x2+x3=5,

2 0, x4 is unrestricted in sign

fsfefe L.p.p.-Ba tae neml tof! % ¢

PR Z=2xl+3x2—4x3

@AW Bx, +x, +x352
-4x, +3x,24
X1 =Bx, x5 =0,
R o O L P R
b) Solve the following transportation problem :
Twa Afazn TS L 64 ¢
D, D, D, D,
0O, 5 3 6 2
O, 4 7 9 1
Og4 3 4 7. 5

16 18 31 25
[F-121

19

37

34

MTMG (Gen)-03
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10. a) Solve the following L.P.P. by Charne's Big-M method :

b)

Minimize Z=4x, +3x,
subjectto x, +2x,28 "
3x, +2x, 2 12 and

-~

x,20,x,20.

Charne's Big-M *%fot® w53 L.P.P.- s a9 ¢
W, Z=4x,+3x,
@I x,+2x,28
3x, +2x, 2 12 &R

x,20,x,20.

Solve the following assignment problem with the given cost matrix :

e 2 ey il RS B enia T w2 ¢

MI M2 MS M4 ME
A 2 9 2 7 1
B 6 8 7 6 1
c 4 6 5 3 1
D 4 2 7 3 1
E 5 3 9 5 1
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GROUP - C
faotet - of
( Analytical Dynamics )
Full Marks : 40)
(sjefarm ¢ 8o )
Answer Question No. 11 and any two from the rest.

S W AR 8 AT (I (TR Y6 AN B e |

Answer any four questions : 4x2=8
@ @ bafo deia Beg e 2
a) ~If the radial velocity of a particle be four times its transverse velocity, find the

b)

c)

d)

equation of the path of the particle.

G35 ofoMNa 9 o (@9 I eT9-S917 (@ bIAed Th, ©rd 1o FFHtaa Taeae
fAcfa sea

If a particle moves in a straight line and its velocity v at a distance x from the
origin is given by v? = 2 - x - x?2, show that the motion is an S.H.M. ( Simple

Harmonic Motion ).
SRR ST @ Tl g TER (AT A x O @7 S v @8
02 =2 - x-x2 %A @A @ FN0 AFET @EmafoT=T |

Write down the equation of motion of a particle moving under gravity in a

vertical plane. Hence show that its horizontal velocity is constant.

SfOFEY NN By O I SIe (i @ aifod st o1y | 93 Spghe sfeet @
43 O o] I |

State Kepler's laws of planetary motion.

(AR a2 HE R siferaef ge s
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12.

13.

€)

b)

Show that in a central orbit, the angular momentum is always conserved.
A (3 (PR I (Ffs wacas! 71471 fer A |

For rectilinear motion of a particle, if an impulse I changes its velocity from
Uto V, then show that the change in kinetic energy is E =% I({U+ V).

ﬂfﬁ'rmmﬁwmwwmﬁf%ﬁﬁﬂﬁ?@mﬁ%m U (4te V-(@ #fdafSe 33 oa vl '
@ sifefes Ao I E=5 I(U+V)Z@ |

Define Apse and Apsidal distance.
Apse @3¢ Apsidal distance-49 7@ fie |

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 that its

time period is 2 / cos ! [x;yz J 8
5 (e foITei Gl el ot 4 (e o199 3 EIE0s 4% IAFE X, y 998 2
A (A (Y 93 o8 e 2n/cos“(x—;y—z)

A gun of mass M fires a shell of mass m horizontally and the ericrgy of
explosion is such as would be sufficient to project the shell vertically to a

_2m?gh
M({m+M) ~

height h. Show that the velocity of the recoil of the gun is 8

M ©ta9 @36 I m Ora (ees Sgiieica Fess ata | (tenfoa Ricwtacia «fe
9 (A @S (Mo THISIR h SHO ATFH FACO “I0A | (HAW. (T FHCD Lopiaifen
a

2m?2gh
M(m+M) °
" .
Establish the differential equation 53— c(lig =F of the path of the particle
describing a central orbit under an attractive force F per unit mass. ( Symbols
have their usual meanings ). 8

@ FHA (@ I G ©F A F i e SfiE ofeNs g oilba aelce
fsfie sree Aedl a4few! e ¢

ﬁ‘—;— %€=F(a®wﬁﬁsﬁn‘@ma{m)
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b)

b)
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A particle describes the path r% = a4 cos 40 under a force which is always

directed to pole. Find the law of force. 8

(A 34 -r? = a? cos 46 AU G T WA ANt 71 7R cr Wy | ACeTR el
fAefa e |

Deduce the expressions for the tangential and normal éomponents of velocities

and accelerations of a particle moving on a plane curve. 8
SCH IECAR Ao @b wetra =i @ wfSery e @91 @ gaesw Sofre Fiefy aam |

The horsepower required for a steam engine of mass M tons at its maximum
speed V ft/sec is H. The resistance is proportional to the square of the speed
and the engine exerts a constant propeller thrust at all speeds. If in time T
from rest the steam engine acquires a velocity of v ft/sec, prove that

112 MV?2 V+uv '

T:—s“—s— 'ﬁé‘— loge"’,'___u. . 8
Wifew Wl V ft/sec-a Ao M B Sarem aoel-51fErs BT SRSl H | Ao
sifers 2fgcm a1 wfea quafa Refes | 2l @ com afere s sifRvEs a0 Seom
A | TN [Forg (A 3G v ft/sec (@9 we Fa0E U @

112 MV?2 V+o

T=%s5 "Hg log, v—y -

A particle moves from rest in a straight line under an attractive force
u x ( distance )~ 2 per unit mass to a fixed point on the line. Show that if the

initial distance from the centre of force be 2a then the distance of the particle
1/2
Mllbeaafteratime(2+1) ( ] . 8

926 w9l gl (a5 Rva efeadl gae @ R cuce ofe o o oo (g )2

wwﬁmwwwwmﬁmﬁ@mm?mmcw 2a 7 oA
1/

R (1 @ A0Y WP o e e (5 + 1) [“3) .
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16.

b) A particle is projected vertically upward with a velocity u in a medium whose
resistance varies as the square of the velocity of the particle. Investigate the

motion. Show. further. that the particle comes to rest at a height

2 2
;g loge( 1+ 3—2 )where v is the terminal velocity. 8

930 TFF 1 (@5l T e R 28 @A Mot At 3sfbd (@eom aesfa e
2

2
S T T 9R AR @ I Ffes Iwel 2@ — lo 1+ |

v Aif%e @1 |

GROUP - D
faetar -9
( Probability and Statistics )
Full Marks : 40)
( ﬂ‘fﬂﬁ 280)
Answer Question No. 16 and any two from the rest.

S AR 2 @R A (A (I b Aesia Tew e |

Answer any four questions : 4x2=28
@ W BrEfb 2rea Sen e ¢
a) Define the terms "Pbpulation” and "Sample”.
ANLF & FYAR FgS)
b) If a distribution be symmetrical. what will be the relation between mean, 17

median and mode ?
(I 9B N Z0o G4 91T, N @ AR AR [ 7 o
c) Write True ( T) or False ( F) after reading the following statement :

Among mean, median and mode, mean depends on all the observations.

Areva A ey ((T) wea Ly (F) 951E w0 foge ¢

oG, S 8 AP WA MK MY AR 7@ Wei-9d o7 [Satie |
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e)

17. a)
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Given that sum of a set of 32 observations is 80 and standard deviation is 5.

Find the sum of squares of these observations.

el Biitg 326 SR @ree 80 aar N RIfS 5 1 sritereialer quafa st Refa
T |

Ifcov(x, y)=-40, 6 =8, © y = 15, obtain the correlation coefficient of
x and y.

T cov (x y)=-40, 0,=8, 0, =152, O@ x IR Y- WY 7RAGI FRME
fRefy 3 |

A coin is tossed 3 times in succession. Find the probability of 2 consecutive

heads.

9 J@ITS 27 fo73 531 o711 28 | 211911 1337 (T AR Fsiyel [ 3 |

kx(1-x),0<x<1
Iff(x) =

elsewhere
be a probability density function of a continuous random variable x, find k.

WM @ FTS TR 561 x~9F TSR TG AT

kx(l-x), 0<x<1.
Sflx) =
ST

23, O@ ka7 4 [efg 2 |
The weights in pounds of 45 students are given below :

45 T QLIRS “{80% (MeH! T ¢

120 107 101 175 177 159 97 129 99
170 179 157 117 97 90 151 160 175
105 112 159 95 117 135 119 105 172
174 147 123 160 98 176 168 134 178

128 176 155 93 133 113 115 144 175
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18.

b)

a)

b)

i) Construct a frequency table of 10 classes which are of same class

length with the above data.
AR o (S (el @m0 A R 1006 cfface stem e 9w sAfein

AR Ao I |

ii) Obtain the relative frequency of each class.
2CorF (i il sifivia Fefa e |

iii) Also find the class boundaries and cumulative frequencies of 'Less than'
type. 8

93 QT g3 SRR I g anfes AR Rda s

A student obtained the mean and standard deviation of 100 observations as
40-1 and 5-0 respectively. It was later found that he copied 50 wrongly
instead of the correct value 40. Find the correct mean and correct standard

deviation. 8

OFEH B 10010 *1 PR Tewied 8eq fSfe o 1% ¢ T pfe Refa sae 3 a1 garets
40-1 93R 5.0 | 2KLS] AN (A (5757 (T =M 40 CBIEA IfF40d gaeres 50 #A3%
FrfeE | efas wearmEa fSfste v 8 75 pifs fAda s |

For the variables x and y, the equations of regression of y on x and x on y

respectively are 4x - 5y + 3 = 0 and 20x - 9y = 107. Calculate correlation

coefficient. If variance of x is 9, find the standard deviation of y. 8

7 5 x 9IR y-aF T, y 9 x 93 8 GG @A 4x - By + 3 = 0 9R x 9F y 9
89 IS4 @ 20x - 9y = 107 | 5Tt 7foq Fzairs Fefa F2a 13M x93 (oA 9 =@
O Yy 97 S pfe TS 2

Prove that if y = a + bx, then Ty =+ 1if b> O

=-1ifb<O

where r xy 18 the correlation coefficient between the variables x and y. 8

ol I (q, I y=a+ bxTW, SW@ rxy=+l,ﬂﬁ b>0

=—-1,?ﬁ b<0O

@A 1, X8 y ORI 720 |

19
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20.

b)

b)

41 MTMG (Gen)-03

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

WS TSI e g | @ @ 46 9Bl A ¢ B-9a (FCE &Y S (3
P(AUB)=P(A)+P(B)-P(ANB).

Find the probability of getting an even number on the first or a total of 8 in a
single throw of two dice. 8

qﬁwammmﬁwammﬂwwwmﬁswwﬁ@
L |

Calculate the price index number for 1983 with the base year 1979 using
Fisher's formula from the following data :

fit5a ST &) 1979 €& ANATH 1983 a7 A 6% Fisher-4 3@ AR Fef 321 |

1979 1983

Commodity | price (yen) | Quantity | Price(%T) | Quantity
( fFe ) ( =faet )

A 6 50 10 56

B 2 100 2 120

C 4 60 6 - 60

D 10 30 12 24

E 8 40 12 36

Also prove from the above data that the Factor Reversal and Time Reversal

tests are satisfied by Fisher's ideal formula. 8

@oAraa o2 (A0 oAl FF (4 Fica v @ 71l Factor Reversal Test 9% Time
Reversal Test 5% 23 |

Fit a straight line trend equation by the method of least square and estimate
the trend value for 1969 for the following data : 8

| :{;maﬁﬁf@mﬁaﬁﬂ@wmaﬁﬁﬂmﬁtrendﬂﬁwqﬁcﬁlwmaﬂ

2t 1969 AEE trend W el e 2

Year (3z5@): 1960 1961 1962 1963 1964 1965 1966 1967

Value (W< ): 380 400 650 720 690 600 870 930
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21.

'GROUP - E

Retat-¢
( Calculus of Variation )

( Full Marks : 40 )
(#f= 3 80 )

( Throughout the entire group, A stands for difference operator,
E stands for shift operator and y' stands for %}%).

( 32 fFeta A = difference operator, E = shift operator R y' = g% f&iea a7ze )

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

35 L 2Py 3 SRR (X (I D eiowa B e |

Answer any four questions : 4x2=¢

mmmm@mﬁ—v{z

a)

b)

c)

d)

, Find' the first difference of 4*at x=3 for h = 1.

h=14E x=3 (34 * -7 2% %3 [fa 394 | : 1

Find E_‘%-ﬁ 9x, taking difference interval unity. - _ |

1 ox fidfa w1 |

N TG AR 55 | _ |

If u = ax-3, where ais an arbitrary constant, then obtain the corresponding
difference equation. . ; |

M u, = ax- 3 W, AANH a 93T arbitrary §<%, O3 <R SE TR el T |

Show that the functional

b
V[y(xl.]=J [y"(x)+y(x)]dxis linear.

a

b
WA (3 F‘unct.ionalV[y(x)]:J’ [y (x)+y(x)] dx@Rs 2@ |

a



22.

€)

b)

c)

a3 MTMG (Gen)-03

If y = mx+ m2, show that y = x Ay + (Ay )2
y=mx+m2gE AW @ y=xAy+(Ay)2. .
Differentiate between functions and functionals.

Functions €3¢ Functionals-43 S8 F14H |

1 1

Show that FE) a"sﬂa} a* where f(a)#0 and f(E) is a polynomial

in E, taking unity as the difference interval. °

- fla)
AR (IR 5 AL AT G 461 T |

a* @AW f(a)#0 @R f(E)IWS E-43

Solve:ux+2+ux+1—12ux-=5".x21.. 6
T I u, U, - 12U, =B% x> 1.
Find the extremal of the functional

b N
Vlylx)]=J-\11+y’2dx;y{a)=A.y{b)=B. 5

- b
| 'V'[y(x)]=J.\ll+y’2dx:y(a)=A.‘y(b)=B-«ﬂ3Functional-fB§
g .

extremal a1 31 |
Flnduxifu1=8.u2=200andux=63ux_2-2ux-_l. 5

w, =8, u,=2009%R u, =63u, ,-2u, T u, WF |
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23,

. 24,

- a)

b)

c)

b)

: 2 - 1
] Show that A logx—log[l {x+1)2:l'

2 - " po—
(MRN A A logx-log[ll (x+1]2]'

i) Show that E{f(x)+cg(x)}=Ef(x)+ cEg(x), where c is a
constant, : 3+3

(N @ E{f(x)+cg(x)}=Ef(x)+cEg(x) @AW c 93 &35 |

Show that A~ ! sin ax = _la cos(.ax——%} 4
23111,:, :
- 1 J

oM FF9 A~ ! sin ax = =
2sin§

NiQ

COS(CIX—'

Find the extremal of the functional

2 . :
V[y(x)]'_=J’ (y2+2yy' +y'?)dxy(1)=1y(2)=0. 6
{ |

2 _

V[ylxll=J (y2+2yy’ +y'2)dx y(1)=1,y(2)=0. functional-3
: ;
extremal e 333 |
State and prove the problem of Brachistochrone. 2+8
Brachistochrone i R3® a3 @3t 2w 333 |
T n .

Show that u, = a cos ( g X+ e) -xsin 5x is a solution of the equation

& ;
ux+2+ux=2sln—2—¥. ; 6

X+ 2

v (g, ux=acos(g-x+e)-_xsm%x. u +ux=2sin%x'ﬂﬁ$§t‘1§

AW T3 |
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b)

c)

'itﬁj
_—

45 - MTMG (Gen)-03

'Solve: (E-1)(E-2)y=1. , ’ 5

sER e (E-1)(E-2)y=1.

Find the extremals of the ﬁ.mctlo_na.l
X '

viy(x)]= J [x2(y')2+2y?+2xy ] dx. 7

X0

Functional VIiy(x)]= j. [xz[y']2+’292+2xy]dx-ﬂ§Extremal‘5ﬁT
X0

fefa @ |
Examine whether the following extremal problem is valid or not : 4

Vly(x)l=j(y +x2y')dx:y(0)=0,y(1)=5
fAwfiR® Extremal problem—‘t% vat Rl ﬂﬁmw

V[y(x]]:J [y +x2y' ].d&;y[o)='o,y.(1)=5
0






