B.Sc./Part-Tl/Gen./MTMG-I1/2017

B.Sc. General PART-II Examinations, 2017
MATHEMATICS-GENERAL

PAPER-MTMG-II

Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. efS T vy TS i Fea
Candidates should answer in their own words FIwIGE AT ©IRT T TG FHAANT WY
and adhere to the word limit as practicable. Bex T

All Symbols are of usual significance.

Group-A
Ren-=
[Marks -25]
Answer Question. No. 1 and any twe from the rest
> TR e OR & F-CIA! §TP &Arad T wie
1. (a) Write down the sub-sets of the set {1, 2, 3}. 2
‘ {1, 2, 3}- 93 Teibafe forgm
Or/a4al
Is the mapping f:Z — Q defined by f(x)=2x-1, x€ Z onto?
GFH TAFTF f:Z >0 GNOIR WBS @ f(x)=2x-1, xeZ | Sowf
Toifd worws Tt et zTam
(b) For the sets 4, B, C and D, prove that (4~ B)x(CD)=(AxC)N(Bx M. 3
@~ 51T GF6 4, B, C aR D GA &) &M IR @
(AmB)x(CmD)ﬁ(AxC)m(BxD)
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Or/a4at

Show that the function f:R— R 'given by f(x)=|x|, x€R is neither
injective nor subjective.

a3 WFF £ R - R aF MBS @A f(x)=|x|, xeR | FTNE &,
AHSH GF-9F SAHS A TR WrorwF @ T

2. (a) Show that the mapping f:R — R given by f(x)=2x+3 is bijective.
MA@ f:R —> R @AF f(x) = 2x + 3930 @F-aF ToAffoa)

(b) Let f:4—> B and g:B—C be both bijective mappings. Prove that
go f:A—C isinvertible and (go /) = fog™.

(c) If two mappings f:R—>R and g:R— R are defined as f(x)=4x-1,
g(x)=x*+2. Determine the composite mapping (fog)(x) where
(fo8)(x)= flg(x)]

WP WAFS £:R—>RAR g:R—>R (R I YW () @A f(x) =4x -1
GR  g(x)=x’+2 WA TAEESI(fog)(x)ed W= ffy ww@ s
(fo8)(x)=flg(N)]!

3. () Let G={l,w,@"} be the set of three cube roots of unity. Show that G is a
group under the usual multiplication of complex numbers.

1 €2 9 GO G = {1, 0, 0?} T @S @, THF IRYIF LbETS VLR AT
G @3 " T

(b) Let G be a group and H ={yeG:xy=yx,V xeG}. Show that H is a
commutative subgroup of G. If G is an abelian, find H.
G @3B 7 GR H={yeG:xy=yx,VxeG} 93 O @8 @ H, G-47

@3 Rffwacatsy Bomet (commutative subgroup)! I G A el 28 e
H a3 3= fadfa 3

0
(c) Show that the set S = {(g 0):(1 is a real number and a # 0} is an Abelian

group under matrix multiplication.

2099
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@8 @ S={(g 8]:#0 @R g ¢ ITI WA } e R asfre

QI AATF 936 RAwTasy & @)

4. (a) Let (C, +, ) be the ring of complex numbers under usual addition and
multiplication. Verify whether the set D={z:z is a complex number and

|z |=1}is a sub-ring of (C, +, -) under usual addition and multiplication

@ AS, (€, +, ) WOPRYW etfe @ € @I AATF GFH TTw)
D={z:zeC &R |z|=1} @3 O IR I @ TWoa YT &5feTe e ¢
QR ACAHE D GO (¢, +, -) 97 G0 Tomea)

(b) Let R be a ring with unity element 1. Shbw that (1) (-1 =1.
6 N R-97 9T TAMEAD 1 2T (vl (@ (—1) (<1) =1

(c) Define field.
(R R&E WS |

2 4
5. (a) Find the eigenvalues and eigenvectors of the matrix A = [ A 4} )

A= {"42 ﬂ - TSI A GR WL (oFTE Fefw e

(b) Show that B={(1,2,1),(0,1,0),(0,0,1)} is a basis of R Express the vector
(1,2, 3) € R? as a linear combination of the basis B.
A8 @ B ={(1,2,1),(0,1,0),(0,0,1)} 3B (32 (v R>-47 T R-93 9T
fefe e 7ta1 037 (1, 2, 3) € R* - 6% B2 (aalem Ry e s

(c) Find the symmetric matrix corresponding to the real quadratic form:

x> +y*+ 28 +dxy +2xz+4yz

X+ ¥+ 27 +4xy + 2xz + 4yz AR fadre wwRlT T oo kel fdf
I

2099 ' 3
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Group-B
fRei-4
[Marks -20]
Answer Question. No. 6 and any twe from the rest
b R 2GR T F-CA Ff6 2ok e wie

6. Answer any fwo questions from the following : . 2x2=4

frferie (@-cie 75 2ivas Tea mes

(a) Show that the points (4, 5, 0), (2, 6, 2), (2, 3, 1) are the vertices of an
isosceles triangle.
A8 @ (4, 5, 0), (2, 6, 2), (2, 3, -1) R Foad @3 wfare fagrem AR

(b) Find the direction cosines of the line joining the points (1,2, -3) and
(-2,3,1).
(1, 2, -3) € (=2, 3, 1) R qfba wareR FREEba @R s o8l
fAefrwaam

(c) Find the equation of the sphere through the circle x*+y”+z* =25,
x+2y—2z+2=0 and the point (1, 1, 1).
Xyt ezi =25, x+2y—z+2=0 J@NN &R (1, 1, 1) Rpmd cewbe
FRege ey szt

7. (a) Find the length of the perpendicular from the point (4, -5, 3) to the line
x-5 y+2 z-6
3 . -4 5

4, -5, 3) B9 x;S = y+42 = Z;6 T o wrE g ot 3

(b) Find the equation of the line which intersects each of the two lines 4
Ox+y+z+4=0=5x+y+3z and x+2y-3z-3=0=2x-5y+3z+3
and is parallel to S SR

2 3 4 :
@R Ox + y+z+4=0=5x+y+3z aR
X+2y—32-3=0=2x-5y+3z+3 RERADE @ FE 4R §=-§—=§
TR e, O ANFae fFdfw s
2099 4
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8. (a)

(b)

9.(a)

(b)

x4+l _y-3_z+2

10.(a)

2099

Explain the equation of the plane 4x+8y+2z+9=0 in the normal form.
Hence obtain the length of the perpendicular from the origin upon the plane.
4x+8y+2z+9 =0 ISR ANTIDCT TH-SIFICH & FCA | 93 (AT TRA,
(TF FGEBA §ofa #0ER ond el

Find the equation of the plane through the line of intersection of the planes

x-2y+3z-4=0 and 2x+y—-z+5=0 and perpendicular to the plane
Sx+3y+z=2.

X=2y+3z-4=0 &R 2x+ y—z+5=0 AISHAH AT (T FLETINT (=X
IR, (72 RN @R Sx+3y+ 2z =2 ISR AR &%, WW@
e

The plane x+2y+2z=6 meets the coordinate axes ih A, B, C. Find the

equation of the sphere O4ABC, O, being the origin. Determine also the centre
of the sphere.

Xx+2y+2z=6,x, y 8 z 9% S0 INFW 4, B ¢ C Fre @ 311 ‘O
R ZE OABC (Nereiod Wilgsae fefa a1 (Neriba (0erd BieE 39 ¢

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

3 T2 and which passes through the points (3, 4, 5) and
(-3,0,1).
3, 4, 5) G (-3, 0, 1)ﬁ=§en§fmmaasﬁamﬁ=§x+l y=3_z+2

-4 5
W@mwﬁmmﬁmﬁcﬁml

Find the length and equations of the line of shortest distance between the
x+3 _y-6_z and x+2 y z-7

lines . =
-4 3 2 -4 1 1

"4 4 1 1
4% TR ARwed Wy T

Turn Over
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(b) Find the equation of the sphere that passes through the points 4
(1, 0, 0), (0, 1, 0), (0, 0, 1) and touches the plane 2x+2y-z=15.

(1, 0, 0), (0, 1, 0) €= (0, 0, 1) R @ eMFTP® 2x+2y-2=15 FASENDC
~spdf 0 ©1F TR ffa

Group-C
et
[Marks -25]
Answer Question. No. 11 and any two from the rest
53 TR oM OR T (F-CFA FfP &vHa Tea e
11.(a) Answer any one question from the following: 2x]1 =2

fafie @- ¢ eives Teg wes
(i) Does the limit lim {x ++/x -1} exist? Justify.

x>

lim {x* +Vx—1} Wwﬁwmﬁmmn

x—1

(ii) Prove that the series 113: +§—1§ +—Sl7— 4.4+ is convergent and its sum

.1
is —.
2
e I A Lt Ll D SR GRR GF T
1.3 35 5.7 2
(iii) Show that: x >sin x, for 0<x<7/2.

TR 0 < x < 77/2 TOLA RN @ x > sin x.

(b) Answer any one question from the following: | 3x1=3

AsfeiRe @-@ 9o b v Ted wes

() Let f(x)=cg(+a)—log(1=bx)
x
Define the function at x = 0 so that f(x) is continuous at x = 0.

2099
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@ ww, fn)=8Ur@)log(=b) s el
X
QTSN RIS FCA TS WAFIH x = 0 RALe 7o 7

(ii) Show that the sequence x, =

is bounded. Is it convergent? If so

+6n
find its limit.
A8 x, = 5:6 TS JF | SN & SRt ¢ 1 28 o1 @3 A
n
Sz

(1ii) Evaluate: lim L. .
>0 x  x(e*+1)

i faefe e 1im{l— 2 } |

=0 x  x(e*+1)

12.(a) Use Cauchy criterion to show that the sequence {x,} defined by

| I
X, =1+5+—+---+——~1s divergent.
n

Cauchy criterion @< ALY AN @ x, =1+%+%+---+—1— Wwwml
n

2 3 4

(b) Test the convergence of the series —1x7+%+;—2+%+---
x 2 ¥ x
—5'+—E‘+-T+—2+"' Gﬂ%mmml
1 2° 3 4

(c) Use Root-Test to examine the convergence of the series

RO

2 3 :
Root-Test @9 AT %+(§) +G—) +..- b7 wfewfag Rem wen

2099 7
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13.(a) State and prove Cauchy’s Mean Value Theorem.
Cauchy’s Mean Value Theorem R3® I ee FEA)

(b) Expand f(x)=sinx in powers of x in infinite series stating the condition
under which the expansion is valid.

f(x)=sinx SAFIHE x -«sawwﬁ’mm%ﬁwml & = el
3 @i g wen

i
(c) Evaluate: lim(tanx)x.
x>0 X
1

@ W AT aEn lim(tanx)’.

x—0 X

14.(a) Examine for the existence of maxima or minima of the function
f(x,y)=x"+3xp* —15x" —15y* + 72x.

FOn,y)=x" +3xp? —15x7 —15y% + 72x SAHIHA 530 8 O AL ¥Y
Rem s

(b) Find the asymptotes of the cubic: x’ -2y’ + xy(2x - y) + y(x—y)+1=0
¥ -2p +Q2x—- )+ y(x-y)+1=0 IG@ADT ~rfers e

FAN
(¢) Find the envelope of the straight lines —{+%=1, where ‘@’ and ‘b’ are
a
variable parameters connected by the relation a+b =c, ¢ being a non-zero

constant.

—+Z--1wmﬁaﬂwﬁ‘ﬁwmﬂﬁaﬁam‘a’w ‘b’
TS a+b=c, c#0 93 &IF, T QR & |

15.(a) Find the maximum value of x*y* subject to the constraint x+ y =1, using
y ) y
the method of Lagrange’s multiplier.

Lagrange’s multiplier method -3 JQW, x+y=1 *¥ ARF, x°y°
WA 539 WA ey et

208¢
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(b) Examine the nature of the origin on the curve x’y + x* +2x’y — y* = 0.

¥y + 3+ 25y — y* = 0 ITRAH Tom ke eplS R F
(c¢) If a function f{x) is differentiable at a point x = c, show that it is continuous
at that point.

TR fx) TS x = ¢ RS TR T, O 2 03 T, @ RIS f{x)
T FES T |

Group-D
fortg
[Marks -20]
Answer Question. No. 16 and any fwe from the rest
S R o IR T F-CFCA Ffo Sf0a TeR whe

16.  Answer any fwo questions from the following:

frsfoie -t % eoim Tea wes

) . Tdx )
(@) Does the improper integral IT converge? Give reasons.
x
1

2 et e ifon s e

1 X

(b) Define Beta and Gamma functions.
351 @ Sl SToIHCF TR WS |

(¢) Find if possible the value of B(%, 6)

RIER SRR B(%,6)—a§ﬂmﬁ‘f§m|

(d) Find the area bounded by the parabola y* = 4x and its latus rectum.
V' = 4x WY Gk <7 e wAl T e ot e 3

2099 9
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/2

17.(a) Prove that B(m,n)=2 Isinz"'"‘ﬁ cos’™'0 d@;(m,n>0) and hence find the
0

value of B(l,}-)
\2°2

x/2 1
e I B(m,n) = 2jsm2"'"‘ocos2" 10 d@;(m,n > 0) R &3 (AT B(; 2)

a2 I fAfr s

(b) Apply u -test to examine the convergence of the integral _[ &
! (1+ x)Vx

-testﬁmmj G2 SSHRAY +AH
(l+x)\/_

18.(a) State the relation between Beta and Gamma functions and use it to show that
1 3

I - x)zdx_lzs

ﬁma«mWWWma«mmmm

13 3
[x2-x2dv="" 37
o 128
(b) Find the perimeter of the circle x* + y* =a’.’
x* + y? = a* e s fa

x acost

19.(a) Evaluate: I j rsin@ d@ dr

0 0

x acosé

= o st j jrsinadedr

0 0

(b) Find the area bounded by the parabolas x* =4y and y* =4x
X =4y @R y? = 4x SIS QR TG CFCAR craze Ay e

2099 10
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20.(a) Find the surface area of a sphere of radius ‘a’ unit.
@ N PNE @ 4T3 OF IFOLF (FITH T ?

(b) Find the volume of the solid generated by revolving the cycloid
x=a(@+sinf), y=a(1+coséd) about the x-axis.

x=a(0+sind), y=a(l+cosf) TEIHGHIF x TCF HTF ARNS® FAC
@ T T T O SIS {efT S

Group-E
faem-¢
[Marks -10]
21. Answer any one question from the following:

feiRe @-it @b area Ted wies

2
(@) Solve: %)2—} =sin®x
v

2

s o 22 = sin® x

de

(b) Find the perticular integral of the differential equation
(D*+2D+2)y=xe".
(D? +2D +2)y = xe™ SR TR0 Roeg w1t f4efa 3

2
(©) smve:%—{-— %+4=o.
X

2
Y _ 4 1 4-0.

A RS —- -
dx dx

2099 11
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22.  Answer any two questions from the following:

frafifRe - 4% evem Tea wes

2
(a) Solve: %x—i) —~ 2%+ y=x"e"

2
YA LS d y—2i1y—+y=x2e3"

&’ d
2
(b) Solve: xzflx—{+5x§—yx—+4y=x4

2
A FCA1E x2%+5x%+4y=x4

2
(c) Solve: 4y +y=c0s2x
ﬁZ

2

Y A3 ny +y=cos2x

2

(d) Find the orthogonal trajectorieé of the family of parabolas y* = 4ax, a being

a parameter.

12 = 4ax , a &N6F, EIE (NP eT3-2rwe o fdfa e

2099 12
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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-II Examinations, 2017

MATHEMATICS-GENERAL

PAPER-MTMG-III
Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. 213 T Z RIS eI ™ F1
Candidates should answer in their own words AT [ATE G Io ST AHHNAT Y
and adhere to the word limit as practicable. Bex FRT

All Symbols are of usual significance.

Answer Group A and B compulsorily, and any one group from Group C, D and E.
- Group-A
fett-=
[Marks-20]

Answer Question No. 1 and any fwo questions from the rest
> TR & GR O (F-CFA! F15 20w T wie

1. Answer any two questions from the following: 2x2=4

fasfeie @-corat 76 @ivis Tea mres

N 2
(a) Evaluate [%)f , taking A =1.

h =1 (f;i)f ICREEICI

2100 1 Turn Over
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2 .
(b) Find J-(x2 —4)dx using Simpson’s —; rule, taking 2 sub-intervals.
0

etz ; o arema 7, b e B i(xz — 4)dx HfaITEn

(¢) Calculate the value of 2, correct up to 4 significant figures and hence find
the relative error.

RIS A o1 18 AT V2 @3 T T e G o (e SRS @i W
e weam

(d) Prove that E'=1-V. E, I, V have their usual meaning.
NI E =1-V. E, I, V @ Siwalm ud evfee )

2. (a) Using appropriate interpolation formula, find the value of f(1.1) from the
following data. ‘

Teorge s T IR TR FRe o @ £(1.1) -3 W F 3

x Jo[1]2]3 |4 |5
x) [0[3]8][15]24]35

(b) Prove that V is a linear operator.
2 T V 2 G ([ART &S|

1
3. (a) Evaluate I(l +2x —3x")dx taking 11 subintervals by trapezoidal rule, correct
> _

up to 4 decimal places.

1
Trapezoidal 9% AR 117 Tot-wrwatet e [(1+2x — 3x?)cbx 7 R fefa
o _

T, 4 e B oS Hid v
®) If f(x)=e>", prove that f(0), A £(0), and A’ £(0)are in G.P.
M f(x)=e™" T AWTE@ £(0), A £(0)€ Af(0) SNEA NG|

2100
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4. (a) Find the cube root of 10 by Newton-Raphson method correct up to 5 6
significant figures.

Newton-Raphson &3 #&{ere #f5{b M oz #1713 10 -uﬂ?‘ﬂﬂ‘lﬁﬁ‘ﬁml
(b) Prove that A-V=AV. : 2
NI IRTA A-V=AV.

5. (2) Find the root of the equation x* +2x—6= 0 by the method of bisection 5
correct up to two decimal places.

TS AEOR MR x° + 2x — 6 = 0 FNF24B2 4% ™5 7= +ifw 7w Aw
Rfa

(b) State Newton’s forward interpolation formula with its remainder term. 3

HEbITa SRSt s W s b wRf#E »frg g

Group-B
femt-2
[Marks-40]
~Answer Question No. 6 and any two questions from the rest
b R o G @-A! 715 Avia Tea e
6. Answer any four questions from the following: | 2x4 =8

fefafie @-ceie s1afe aivi Sea mes

(a) Examine whether x, =2, x, =3, x, =0 is a basic feasible solution of the
following system of equations.

X =2, %, =3, x, =0 RS 5w wrw @b IR I T R

S 3
3x,+5x, +4x, =21
6x, +10x, —3x, =42
2100 3 Turn Over
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(b) Represent graphically the feasible region of the following LPP:
fastere LPP for w1dea ort erifbtars wiicy et s

Maximize : z =2x, +4x,
Subjectto: x-3y 20
' x <5
x,y20

(c) Write down the dual of the following LPP:
=R Lpp P e e e

Maximize : z=x, —x,
Subject to : 2x, +3x, <2
X +x,<3
x20, x,20. |
(d) Give an example of a non-convex set.
G5 SBI CTR Trreze wis | |
(¢) Find 4, 4,, 4, suchthat: (-1, 0, 4) = £42,0,0)+4,(1,1L,0)+A4,(1,-2,4)
Ay Ay Ay TRfI TR @R 3ot s |
(-1, 0, 49=24(2,0,0)+ 4,(1,1,0) + 4,(1,- 2, 4)
(f) Why are artificial variables used in Charne’s Big-M method?
51+ Big-M *&fere Ffm 561 927 991 21 &1 2

(g) State the Fundamental theorem of LPP.
LPP @7 cfers Tototwr b Ry wam)

7. (a) There are two warehouses and three stores. The availabilities of a certain
item to these warehouses are 200 and 800 units respectively and the
requirements of the same items to the stores are 250, 300 and 450 unit
respectively. The transportation cost matrix is given by

S S 5
w13 18 8
v W, {18 23 10}
Put this problem as an LPP to minimize the transportation cost.

2100 4
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i ewed ¢ A @ witg) @ 9 R e weafte I 200
@R 800 UFF (A TR AR MIFFETS SifRwt TUFCT 250, 300 AR 450 9FF
R AR 495 meT wieR)

S, S, S,

w13 18 8
C. =
7T w,|18 23 10

@ TOICE @3B LPP I WIIET 10 T T <Az 435 wdas 23

(b) Solve the following LPP graphically
T MRy WaFERS LPp B3 e 3wt
Maximize : z=4x+2y
Subjectto : 3x+ y 227
-x-y<-21
x+2y2>30
x,y20.

8. (a) Solve the following LPP by simplex method:
Simplex *%f$re fa=f=e LPp 7 swive w3t
Maximize : z=x, —3x, +2x,

Subject to : 3x, —x, +2x, <7
-2x, +4x, <12
—4x, +3x,+8x, <10
X5 Xyy X, 20
(b) Solve the following transportation problem:
frafafe sfees womfS s e
D1 D2 D3 D4
$1(19(30|50(10] 7
S2{70(30]|40|60} 9

S3(40) 8 |70 (20|18
5 8 7 14

2100 _ 5

8+8

Tumn Over




B.Sc./Part-1/Gen./ MTMG-I11/2017

9. (a) Use Charne’s Big-M method to maximize. 8+8
51+ Ret- M *1%f® 3927 372 maximize I
Maximize z=2x, +x, +3x,
Subjectto x, +x, +3x, <5
2x,+3x, +4x, =12
X Xy, %, 20

(b) Find the optimal assignment and corresponding cost from the following cost

matrix: .
frefafe a5 sreift Ieem @ vaw wsfy ffT Tt 9 @ S @l
FA8
a b ¢ d
1119181312
2201161217
31261221812
411711511212
10.(a) Find the dual of the following LPP: . 8+8
fersfRe LPP B2 tae e coroas

Minimize : z=2x, —x, + 4x,

Subjectto : —x, +2x, —x, =2
2x,-3x,+x,=4
X, %,% 20

(b) If x,, x, be real show that the set S ={(x,, x,):2x? + x> <6} is a convex set

in EZ,
7R xy, 2 ARWOCR@NE @ S = {(x,, x,):2x> + x2 < 6} OO a3 &1 55
E* ™) ‘

2100 6
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Group-C
Rttt
[Marks-40]
Answer Questton No. 11 and twe from the rest

frfeiis @-@imt 51afp 2t Ted e

11. Answer any four questions from the following:

fasfofe @-e srafe aivsa Tea wies

(a) The coordinates of a moving point at time 7 are given by
x=c(2t+sin2t), and y = c(1—cos2t). Prove that acceleration is constant.
@ G VR 1 ST BNE x = ¢(2f +5sin2f), 9R y =c(l - cos2t) | FAG
@ verie Rfba wzet @3 7 |
(b) What is conservative force? Give an example.
TR T FIT IC? 93 Twizge e

(c) A particle describes a curve s =c tany with uniform speed v. Find the
acceleration indicating its direction.

6 TGP v AN s = ¢ tany IEA HfEMeT) @ @ (Raorg) Ffa
A
(d) State the principle of conservation of energy.

=f&a freret @ R3e 3wan

(e) A ball is dropped vertically on a fixed horizontal plane from a height 5 m. If
the coefficient of restitution be 0.5 then find the height to which the ball rise
after first rebound.

@36 3 5 m THol o @I @ ST orr T ayewa Awe IR
o a4 0.5 27 o3 3@ QR AR S Tt T ¢

(f) If time ¢ be regarded as a function of velocity v, prove that the rate of

d’t

decrease of acceleration f is f° el

Tk 7Y ¢, AT V-9 TAFF W @ AW IR @ R £9F QT &R 5
d’t

=.

dv
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(g) State the Kepler’s laws of planetary motion.
AR oS 7oifRE FotenTas e el

12.(a) Find the loss of K. E. due to direct impact of two perfectly inelastic balls. 8+8
b WiEfeg!s% 307 YL AL e offS 1 2icwa ~AfRiot vt

(b) An engine is pulling a train and works at a constant power doing H units of
work per second. If M be the mass of the whole train and F is the resistance
supposed to be constant, show that the time of generating the velocity v from

.| MH H My
rest is - log ( )—— .
[F H-Fv F

36 FRO] T @36 3 AR 2 oIt H 999 914 30, 930 G B!
W Y ST M T AR I F (T $IF @ 2 OR[ @AS @ Fqiez 2300 v sifecat

@eﬂammw[@ log( H j_M]
|'F H-Fv) F

13.(a) In a simple harmonic motion the distances of a particle from the middle 8
point of its path at three consecutive seconds are x, y, z respectively. Show
-1 (x +z )

2y
TR (e oS Fom @l TR TRT, 230 R 3 GIITS TG IAIFH x, y

R z 22CF (w3 (@ TR Ay 1 Zﬁ/cos"l%iz—).
y

that its time period is 27/cos

(b) A particle describes the curve y=§[e5+e_5Junder a force which is 8

always parallel to the direction of y axis. Find the law of force.

x X

@& 7l y=g—(e5+e_ij IECIRIT SN SR TN e &SI |
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14.(a)

(b)

15.(a)

(b)

2100

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

form: d2u+u: F

d6* hu®’
(A TN 93 ©F A F et 391 fmm sarg) @ il @@ wwa [{oae
A @ FHLT T TN Feare =i 2o j;l;-i-u:hf;z.
T e epfere sl gz

A particle of mass m moves under a central attractive force
mu(5r=> +8c* r*) and is projected from an apse at a distance ¢ with a

3

. . .\ 2
velocity ——. Prove that the equation of the orbitis » =¢ cosg 0.
c

the symbols having their usual meanings.

m SARME @3 IGTIR CHNT mu(5r7> +8c% %) A @RISR 3= e
I TN IW ¢ A SRS apse QT i@mm@wmmm

c

FNOT TN TINTINGE r = ¢ cos—i—ﬂ.

Prove that the path of a projectile in vacuum is a parabola. Also find the
length of its latus rectum.

A TR @, I B AER oo @ witge | 377 Fieerss g Refy
I

Find the radial and cross radial component of velocity and acceleration of a
particle moving along a plane curve.

ST IGLIAT sifoAet 9T 6 TN S1fSTe! 8 TATNT TAT TR AASAT Sofigerasfer
&ty wzam

8+8

8+8
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Group-D
Ret-w
[Marks-40]

Answer Question No. 16 and any mwo questions from the rest
S TR 2 6 T - Y &vad Tea e

16.  Answer any four questions from the following : 2x4 =8
fsferie @-ieat o1l elven Ten mes
(a) Define the terms,‘Populétion’ and ‘Sample’.
ANEF S WA TR MG |

(b) A coin is tossed 3 times in succession. Find the probability of 2 consecutive
heads. '

@6 JHIE 1727 3 A7 5T e | 21917 4% (@ 21erR et A wean
(c) The A.M. and G.M. of two numbers are 25 and 15 respectively. Find HM.
wS AU AM. 8 G.M. TIF 25 ¢k 151 HM. Refa s

(d) If a distribution be symmetrical, what will be the relation between mean,
median and mode?

(RITA 0 I3 T G103 91, T 6 IR AT TR W0 oS & 9
(¢) Define the term ‘Correlation’. What is meant by negative correlation?
SRR TR WG | el SR IS T I 2
(f) Distinguish between primary and secondary data.
17 8 (Nt Bmiiad s ANy o s
(g) What do you mean by Null Hypothesis and Alternative Hypothesis?
Null Hypothesis €% Alternative Hypothesis 38708 S @It 2

2100 10
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17.(a) Define conditional probability. For any two events 4 and B, prove that
P(AUB)=P(A)+P(B)-P(ANB).

S TSRO FR@I AN @At 4B B 4 6 B @7 (G &0 T @
P(AUB) = P(4)+P(B)- P(ANB).
(b) 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.

%l st 8 B =1ter 1 @z 575 3t <1 wiivR) SRS T 3 vfweR T 3B @
T QLA (ST T | AR (Ol 315 391 At a2 BRI coten 315 39 w1 2eTR
TRA! oty e

18.(a) Find the correlation coefficient between X and Y from the following data.
Determine also the regression line of ¥ on X and then make an estimate of
the value of ¥ when X'= 12.

MG O IPAIR Y IR Y-4F F290% 90 a1 Y-93 X-«03 Toig fisze @t @32
X =12 Y-93 7+ fam 3

X|1/3|4(6|8(9(11]14
Y 1/2(14/4|5/7]8]|9

(b) Show that f(x) LR , —o<x<o is the probability density function
Jr

of a normal distribution with mean = 0 and variance =%.

@3re @ f(x):—j:e‘zs"z, —0<x<w GPH normal RewwrR weRy I7yg

/4

TCAFE KNG = 9K variance = —516

2100 11
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19.(a) A sample {2.3, — 0.2, - 0.4, =0.9} is taken from a normal population with
variance 9. Find a 95% confidence interval for the population mean.

[Given P(U >1.960) = 0.025,U ~ N(0,1)]

9 (o% A R 4B normal TMeF Zrw @3B T (2.3, - 0.2, - 0.4, -0.9}
(ST TF | & TR NTT 95% SIF-S%F el Il |

[&7€ P(U >1.960) = 0.025,U ~ N(0,1)]
(b) () Find the mean and standard deviation of the first # natural numbers.
A AP FIOIRS Y 18 ' 33 Ry fefy e
(i) Find the-mode of the following frequency distribution.

57 AR Reretas wLmifdsm o @

Marks | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69

Frequency 8 11 15 17 17 7

20.(a) Prepare consumer price index number from the following data for 1998 and

1999 taking 1997 as base year. It is given that weight of four groups are 4, 3,
2 and 1 respectively.

fToe ST AR 1998 €=k 1999 AT, 1997 T AT (ot w1 753 el
ICAN (RS TR b RewaR oo Tt 4, 3, 2 @R 11

Group Price in Rupees

1997 | 1998 | 1999

30.00 | 34.00 | 31.00

11.25 | 11.50 | 11.00

15.00 | 18.00 | 18.00

glalw| >

12.00 | 12.25 | 12.50

2100 " 12
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(b) Define Type-I and Type-1I errors relating to a statistical hypothesis testing. 2+6

In a random sample of size 100 taken from a population of size 1000, the
mean and s.d. of a sample. characteristic are found to be 4.8 and 1.1
respectively. Find the 95% confidence interval for population mean. (Given
that P(Z > 1.96) = 0.025, where Z is a random variable having standard
normal distribution).

SR R es =i o) 2w oo ¢ RS e 213 ske e | 1000
R G0 T S 5T FA 100 PR G HOR TR @l I
AT MG GR T RS IAFT 4.8 @R 1.11 @ FANEHA 5109 95% -
eR R @l (reT W, P(Z > 1.96) = 0.025, @A Z HSR SeADg

e s wwaffe) |
Group-E
Rert-e
[Marks-40]
[Throughout the entire group, A stands for the difference operator, E stands

@
dx

[ RSt A = e WoeDa, E = s woiiaba s y/(x) = %{ar@]

for the shift operator and y'(x) stands for — |

Answer Question No. 21 and any fwe questions from the rest
5 R e @R TRIE 2l (X0F F-RI 7B elves Ten e

21. Answer any four questions from the following: 2x4 =8

fasfeie @-re 513 evsa Tea ey

@) Find ! 5x, taking A= 1.
E+2

I S 8 A e A, QI = 1
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(b) Solve: (Y= FCAE) x, —2x,  +x, ,=0.

1
(¢) Evaluate: (W9 A atas) ————x71
valuate: (3= )A2—3A+2x

(d) Examine whether the following is a linear functional:

s8R functional 5 tafs a1 «1 9= =m
VD= [ Y0 s =0, y@)=1

(e) State the necessary condition for an extremum of functional.

@3S functional €9 extremum VAR ATAEIT =T 7gS T

n n

() Show that ((rAr€ @) A (u—”
v

n

Vv, Au, —u,Av
v,V

n "n+l

(2) What do you mean by the closeness in the sense of zero-order proximity of a

curve?
AR X (AB) B0 (& M 2
22.(a) (i) Prove that f(4)= f3)+A fQ)+Af)+A f(1). 3
NIFE f(4)=F(3)+A f(z) M WAORFFAON
(ii) Find uy, if v, =21, u, =1 and u, +3u,  —4u, ,=0, n>3 , 3

u, IR IR 4, =200, =1 @R w, +3u, , —4u, ,=0, n23

, o
(b) Show that the curves y(x)= SIN” X where n is sufficiently large and 5
P

y,(x)=0 on [0, 7] are close in the sense of zero-order proximity but not
close in the sense of first order proximity.

sin n’x

@ANS (@ ISR y(x) = , @R 1 TLEIC GR y,(x)=0 [0, 7] (5HF
. .
BOR (AR S 1S 58 Uy SE (AR sy 9f e T

2100 14
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(c) From among the curves connecting the points 4(1, 3) and B(2, 5), find the
curve on which an extremum of the functional

Viy(x)]= j ¥ (x){1+x*y'(x)}dx can be attained.
A(1, 3) @R B(2, 5) % 4id et @ IFwAa S

Viy(x)]= j Y(¥){1+x*y'(x)}dx €% functional - b M Wi FH of
ICRuEScl 1

23.a) Solve: E’u, —7Eu, +10u, =4".
A FLALS Ezux -TEu +10u, =4
(b) Define Isoperimetric problem. Find the extremal of the isoperimetric

problem. V[y(x)= I y(x)dx ; given that y(—a) = y(a)=0.

Isoperimetric FNFIF IR W81 Isoperimetric MBI extremal T Tt

VIy(x) = [ y(x)ds ; RSSR y(-a) = y(a) = 0.

24.(a) Show that the area of the surface of revolution of the curve y=y(x) from

(3%, ¥(3)) 10 (x,,¥(x,)) about x axis is 27 | yy/1+y™dx.

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

M8 T y = y(x) &M x TR s (x, ¥(x,)) ﬁ"«j\(ﬂ'@? (%5, ¥(x,)) ﬁﬂi

18 T T Bt Lot R 2 271 [ o1+ el

X}

G (ACF (RS (W @ OFR CFAT T I 79 IFH 9 catenary |

2100 15
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(b) Find the distance between the curve y=x and y =x* on the interval [0, 1].
[0, 1] SRR y = x OR y=x* IF @GR TGI8} 777 (e et

(c) Using the method of solving difference equation, find the nth term of the
Fibonacci sequence of numbers 1, 1, 2, 3, 5, 8, 13, 21, - .

@Y AN FNCAF S 2T IR Fibonacei S&FT 1, 1, 2, 3, 5, 8, 13,
21,93 n ON 2% {47 M

25.(a) A heavy chain is suspended from end points (x,y,)and (x, y,). What
curve describes its equilibrium position, under a uniform gravitational field?

@3 O chain 76 &% /Y (x,, y,) 9= (x, »,) mwn Y SIS
(08 (P ISR Toa @S AT AR 9

(b) Solve the difference equation:
s =il Fliwaefba smae F@ne
U, ,—8u , +25 =2x*+x+1

(c) Find the area that maximizes the area enclosed by a rectangle of fixed
perimeter.

2 ARANTE ITSTHEE (@ CFITA GBS SN i (77 o fef e
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