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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-II Examinations, 2018

MATHEMATICS-GENERAL

PAPER-MTMG-II

Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. 2feF T RIZ WY 2T et Fed |
Candidates should answer in their own words IR (e SIS SFINT N
and adhere to the word limit as practicable. es FHE!

All symbols are of usual significance.

Group-A
Rent-=

[Marks: 25]

Answer Question. No. 1 and any fwo from the rests
S R ep OR Y @A 715 2eim T e

1. (a) If 4, B, C be three non-empty sets such that AN B=ANC and 2
AU B=AUC then prove that B=C.

4, B, C T @ o G =, WA & AN B=ANC &K
AUB=AUC T, A NI A B=C.

OR /=43l

Prove or disprove that Ax B= Bx A4, for any two non-empty sets 4 and B, 2
here Ax B denotes the Cartesian product of two sets 4 and B.

-G 45 ST 16 4 8 B GG Ax B = Bx A &% 5o IGIR T, G
Ax B T A6 B O3 IS e/ |

(b) If A={1,2}, B={1,2,3}, find (4x B)" (Bx A). 3
W 4={1,2), B={1,2,3} W, OE@ (4x B) N (Bx 4) Ffasan

OR / 993t
If §S={-2,-1,0,1,2},is (S, +) a group under usual addition? 3
AW §=(=2,-1,0,1,2) T O MRt Q@ot Rzt AATH (S, +) B b e
(e 2
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2. (a) Give an example with verification of mapping which is neither injective nor
surjective.

9T ¢ SHfAbae 2@ T @T 93 Barem FruER Srzad we |

(b) If two mapping f:R—>R and g:R—>R are defined as follows:
f(x)=x*, g(x)=x-2,V xe R, then show that fog# go f.
i W f:R>R @R g:R—->R @We@ I @ fx)=x%
g(x)=x-2 ARAAIE xc R, SRMANS A fog#go f.

(c) Prove that Ax (B—C)=(Ax B)~(Ax C), where 4, B, C are non-empty sets
& Ax B denotes the Cartesian Product of 4 & B.

@@ 3 e o 4, B C-93 W @ F@
Ax (B=C)=(Ax B)—(4x C), @A Ax B T A '8 B 47 IIST @ |

3.(a) Prove that (G,-), where G={x; xt = 1} forms an abelian group.
I FEA A (G, -) 9= RfFwmeas v, @m G = {x; x* =1} |

(b) Prove that intersection of two subgroup of a group G is also a sub-group of
G.

2T FR A GFH e G- b TR (T 8 G-9F GF o Tovet |

(c) Prove that in a group G, (a™') ' =a V ae G, where a” is the inverse of
the element @ in G.

M IR @@ W G @@ T (a7)) ' =a @A ae G 9R o' T g-97
R

4. (a) Let P(X) be the power set of the non-empty set X. For any 4, Be P(X),
define A+B=(AUB)—(ANB) and A-B=ANB , then show that
(P(X),+,-) isaring.

AT P(X) TG00 S G X7 T2 (o1, ¥ @Al 4, Be P(X) @R
Gl A+B=(AUB)-(AN B) 9R A4- B= AN B WA R&ITS & (7are @
(P(X), +,-) =6 wea1

(b) Show that (S,+,-) is a subring of (M,(R),+,-) where
0 .
s =51[; 0); xe R}, M, (R) is the set of all real 2 x 2 matrices of R is the

set of all real numbers.

i @ (S,+,) T (M,(R),+,-) WerEm «IH Tomed @S
Szfi(;”g];xe R}, M,(R) % 2x2 A SRYA AR (VHe) @k R 21

G W FRLYE GG |
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5. (a) Let 4 be an invertible matrix. If A be one root of the characteristic equation 4

e e / -
of A, then prove that 7 is a root of the characteristic equation of 4.

g2l qF 4 WiftEm Rede wifter wkg 80w 4 e @R wfeaE
35 e\ T LN IR T 47 mﬁmhﬁ@;ﬁm@?(@m%.

I g 2
(b) Verify Caley-Hamilton theorem for the matrix A=|0 -1 1 |. 343
0 1 0

Hence find 47" .

1 0 2
A=|0 -1 1 }ﬂm C%0q Caley-Hamilton &##wib Horel T6IR Tl
01 0

ARy 4~ Wit Ay s

Group-B
faett-2
[Marks: 20]

Answer Question No. 6 and any fwe from the rest
© R 2 R S (A-CHTCA FTD A0 TEd wis

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

e -l 7fE @itz Ted wes

(a) Find the direction cosines of the line that makes equal angles with the
Cartesian axes.
T 3T FRECE TSN SO A0 AN (I Toof IR, O @ @I (AR
frarzead) faef et

(b) 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 NGB TG €K (2, 1, 1) ot Faroeifo w4
e el o Ry e feefa reaod vae el e

(¢) Find the equation of the straight line passing through the point (1, 2, 3) and

parallel to the line B X2
d 2 4

@ G TR e e T (1, 2, 3) Rt @k %:»ﬁ-:% I ST |

Turn Over
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7. (a) Perpendicular PL, PM, PN are drawn from the point P(a,b,c¢) to the

co-ordinate planes. Show that equation of the plane LMN is Bz

a b e
P(a, b, ¢) RGF x =0, y = 0, z = 0 3o fox64 ©2d PL, PM, PN 515 &7
W% 2, (718 (F LMN We(eR Haa i+%’~+5=2 :
a c
(b) If the three lines whose direction cosines are Lim,n;i=1 23 are
L m n

co-planer, prove that |, m, n,|=0.

L m
foas el AR @A g Bt [, m,, n; i=1, 2,3 O 20 2
L m n
IAL, my n|=01
8. (a) Prove that the lines ik = Y2 = i : deg = ! = =" intersect.
3 5 7 1 3
Find their point of intersection and the equation of the plane on which they

lie.

e A @, x+1:y+3=z+5; x—2=y—4xz-6 e b

3 5 7 1 3 5
IRCE (R IR | O (TR E A It aR @ Awere e it
RFCI O A e v
(b) Find the length of the shortest distance between the lines %: %l . ; 2

and 5x—-2y-3z+6=x-3y+2z-3.

%:i—;’—lﬁ“z R 5x-2y-3z+6=x-3y+2z—3 IR qBI T
ey gy i st

9. (3) Find the equation of the sphere through the circle x*+)?+22=9;
2x+3y+4z=35 and the point (1, 2, 3) .

F OB x% + 3% + 22 = 9; 2x+3y+4z=5 JEMA 8 (1, 2, 3) RS, o
Had et e

(b) Find the equation of the right circular cone whose vertex is the origin and

axis is the line %: !]i =Z and semi-vertical angle is 45°.

O =T FEie T TGRS © SR A Z= 2= D @R A o
45°, (18 * WAl e e
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10.(a) A variable plane at a constant unit distance p from the origin O meets the -
axes at A, B, C. Show that the locus of the centroid of the tetrahedron

OABCis x2+y2+z%=16p>2.
T 7 O (U 7l p OFF A TS GF ARRSTIer Hee] o foabee
A, B, C R0e @7 3@ (18 (@ OABC FIRENF CAHHR T 2 72
_ 'iCFITx'2+y"2+z_2=i6p;2.
(b) Show that the plane 2x+ y—z=12 touches the sphere 4+ yt4z=24 4
and find the co-ordinate of the point of contact.
S @, 2x+ y—z=12 ANGAD x* + y* + 2% = 24 (WERHHE > 1 @
=i g ez A e

Group-C
fetat-at

[Marks: 25]

Answer Questions No. 11 and any fwo from the rest
5 TR 2P 4R S (Il 7F efvss Teh wis

11.(a) Answer any one question from the following: 2x1 =2
el -l @15 2t Teg wies
(i) State Rolle’s theorem
QANER oG R S
(ii) State L’ Hospital’s theorem
L’ Hospital-43 T##iw{G ge S

1 (2} .(3) 0 Y
(iii) Show that, §+(§J +(~} +-~+[ J +--+ converges.

T 2n+1

t 2% [53Y% n Y
@8 @, -+[-—J +[—] Ao +-.- RS wfeman
3 \5 7 2n+1

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

EfEiRe - gl m@@ams
[x]

(i) Find lim . where [x] = greatest integer not greater than x.
. X 2x

lim x Refg vt ~ @RI [x] =W@Wﬂ‘fﬂ?ﬂﬁ€ﬂﬁx—ﬂ§m@@t

x—r0 X

2099 Turn Over
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(1)) Let f, be a real-valued function defined on (-1, 2) by
f(x)=|x|+]|x—1].Isf differentiate at 0?

4R f @¥7 9Fb VI RYW WAFT, (-1, 2)-99 o e mwiRes
f(x)=|x|+]|x~1],0 TS f & SR@eT @Y ?

(iii) Prove or disprove: a bounded sequence is convergent.

2N IR FLI e FCA G0 I Sger Sl |

12.(a) Prove that every Cauchy sequence in R is bounded.

2l @ (@, R-93 W0 @-@I01 51 Sreees 3@ @)

(b) Show that the series 1— % + %-% +---is convergent.

mm,1-%+%-%+---wﬁnﬁwﬁmﬁh

(¢) Test the convergence of Z 5 i 1 x>0.
n +

3—
S I a x> 0 e s o
n +

13.(8) Show that 220%5 %

when 0<x<%.

52 sinx

tanx x n

MRS, ——>—— T 0<x<—,
X sinx 2

(b) Prove that (1+2x) y,,,+(2n+1y, =
AR A, (1+2x) ¥, +(2n+1)y, =0.

(c¢) Assuming the possibility of expansion, verify the following:
Rrgfoa STt 40 e Frerie Rigfofa aaid Ada wts

s=c) 1 x3 1.3 x
sin” X=X+——+—"—+
23 2495

1.3.5

x
___+..
246 7
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14.(a) Find lim L §
x—1 logx

lim (Jw——‘u}aawﬁﬁml

{2 s 4.9
o 1+¢

(b) Find the asymptotes of the curve x = i
£ £+
1#27" Tan

wmﬁawfemmmanﬁ%ﬁ:ﬁwi

X =

2 2

(¢) Find the envelope of the family of co-axial ellipses >+ Zz—
b

5 =1, where the
a

parameters a and b are connected by a”" +b" =¢" .

% -;52—4 TF SrReeli o R @, g @ b ool o + b7 = o
WWWW@{W

15.(a) Show that the function f:R—R defined by f(x)=x’+2x" +3x°, xe R
is neither a maximum nor a minimum at x=0.

@8 @, f:RoR SCmd0 AR f(x)=x"+2x7 +3x° WA RKaRe
(xe R), R x =0 Ko 539 8 T2 WA &L 8 71

(b) Let f(x)_[xSin*l_, ifx#0
i X

|l o, ifx=0

Prove that fis continuous at x = 0 but not differentiable there.
[ |

MR f(x)= <xsm ifx#0
I o, ifx=0

2 T @, x = 0 RS £ vwe e s1Fer @iy w31

(©) Show that the point of inflexion of the curve y* = (x—a)® (x—b) lie on the
line 3x+a=4b.

@8 @, = (x-a)’ (x~b) AT WS [ 3x+a=4b FEEAT T

2099 ' 7
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Group-D
frett-1
[Marks: 20]

Answer Question No. 16 and any fwo from the rest
5% MR GR T @-CIA! 716 2oam Tea wie

16.  Answer any fwo questions from the following:

fasfaie c-cotat 415 efvse Teq wes

(a) Show that _[ e is convergent.
0

e, [ wfen

0
(b) Show that B(m, n)= B(n, m), where B(m, n)is a Beta function.
B(m, n) T «={6 {6 SorF, O1 (A8 @, B(m, n) = B(n, m) |

(¢) By integration, prove that the area enclosed by the circle 2+yt=rtis

71'?‘2.

RS AR ARG &N IR @, x2 + y? = r? QTS CFEA CFaTA 777 |
(d) Provethat I'(n+1)=nl'(n),n>0.

TR A, I'(n+1)=nl'(n),n>01

-/
e /7
e/
A

N\

A\
v I (m+] ﬁ’\
17.(a) Show that jx”’e"‘“ dx=——-—T] }m,,_ne N. ;g)/
! na " " N\ /<)

mNe @, Jx"’e""“%bc: : I‘(m+l}m,ne N1
0

m+l
na "

(b) Show that the improper integral I% dx is convergent but not absolutely
x

1
convergent.

X

ordle @, jsmx dr ST R s S 731
1

2099
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/2 Jr I*(g—)

18.(2) Show that j sin?' x dx =
0

xf2 ‘\/; %]
a4te (3, fsin"’"lxdx=—-——— I
2 +

(®) Calculate the surface area of x* + yY+2=d.

X+ + 2 = @ -9 TSI (o[pree) crama fefa

19.(a) Find szdrdy ,where R is the region bounded by x =0,y =0 and y = cos x.
R
”xzdxay-uﬂ?mﬂﬁ‘fﬂm,@mRCﬂx= 0,y =0€y=cos x @l |
R

(b) Find the area bounded by the parabola v/x +/y=+/a and the coordinate

axes.

W96 Vx + [y = Va ¢ Zs Swa wml AuRE cwea o i @

20.(a) Find the length of the arc of the curve yz = 4ax cut off by its latus rectum.

Vv = dax A e TR cafrereiR e At Tt

(b) Prove that the volume of the solid formed by the revolution about the x-axis
of the figure enclosed by the arcs of the parabolas y*=x and x* =y is

3r .
— Cu. units.
10

A FE A, y* =x 8 x? =y GRI QPO BT x SCHI AATHF (W[ FCA @

IE HIFE (03 9OE e %;— T GF<F 1

2099 9
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Group-E
fretat-g
[Marks: 10]
21.  Answer any one question from the following: 2x1=2
e - g3 eves Ted wes
2
(a) Solve : %=xe’
2
SR LS %-—-:xe’
d Z,V 2
(b) Solve Zf+ a“y=0 where ac R.
. d 2y 2
T e —5-+a"y=0, WA ae R.
dx
(¢) Find the particular integral of the differential equation
3 2

d—{-—3d—{+4@— 2y=cosx.

dx dx dx

dy o4y gl L
—=—3—5+4—=-2y=cosx HIFA saise fay st

dx dx dx

4x2=8

22.  Answer any fwo questions from the following:
frefefRe -t gt efvsa Tea wes
d’y dy

(a) Solve —5-—2—=—+ y=xe*sinx.
ax’ dx

2
TN FAME jx—{— %+y=xexsinxl

2
(b) Solve: ix—{+4%=12x2+e", y(©0)=1, y(0)=1.

d*y dy 2
T FrAte o +4Z=12x +e’, y(0)=1, y(0)=11

s

2099
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2
f{__-;_)+3x£-l’_+y_______1 R
dx dx (I-x)

(c) Solve: x*

2
S s xzigbr 3xﬂ+y=——l-7 n
dx dx (1-x)

: B i
(d) Find the orthogonal trajectories of the family of curves x3 + y3 = a3, where

a is a variable parameter.

2 2 2
x4y = ad TFNBA (A a 281 *RIGTN elber) o7 @it Aeprg ffa
=@l

2099 11
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—
WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-II Examinations, 2018

MATHEMATICS-GENERAL

PAPER-MTMG-III
Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. aNfew N7 FGF T 9{‘7/5?!?7 ot 231
Candidates should answer in their own words AT T I IR ST HANGT
and adhere to the word limit as practicable. e FR1

All symbols are of usual significance.

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

Group-A
Ren-%
(Numerical Analysis)
[Marks-20]
Answer Questions No. 1 and any fwo questions from the rest

SR &P @3 G (A-CHICA 15 eltaa Ted wie

i Answer any two questions from the following: 2x2=4
ffERe @-cFieat 415 eivas Tea wiee
@) If f(x)=a+bx+cx’, thenfind A f(x)and A? f(x), taking h=2.
h=2 €@ A f(x)e A’ f(x) RREIR QAR f(x)=a+bx+cx’.

(b) Write down the approximate value of % correct to four significant figures

and then find the relative percentage error.

mﬁm@wwﬂ%%-ﬁmﬁ@wmwmwﬁwmm
= g I

A% e*

2 X
(¢) Prove that / (@die (@, [—%e"] 2 - €” using h as the space length.

(d) State the Lagrange’s interpolation formuala for 4 arguments which are not
equally spaced.

4 T w7 g RE #{0nd Ca sniRes See i i [Rge FEM

Turn Over
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2. (a) Using Newton’s backward interpolation formula find 7(1.42) from the
following table.
fACoC st wrws T san ARy ke vkt & £(1.42) -9 79
et aran

x 1.1 1.2 1.3 1.4
Ax) | 7.831 | 8.728 | 9.697 | 10.744

(b) Prove that/ (A @, A log f(x)=log l:l - M@ !

ACN!

b
3. (a) State Simpson’s one-third composite rule of integration of I f(x)dx of n+1
arguments.

b
[ f)ax Tafzm e fremica % saft e It

1
(b) Evaluate J\ll —~x’dx by Simpson’s one-third rule, taking six equal
0
intervals, correct up to three decimal places.
1
Pt % e e %, 6 16 e fored o vofiee 1 o8 [Vi1-x° ar
0

-3 Wi+ f{efr we

4. (a) Find the real root of x+log, x~2=0 by bisection method correct to two
decimal places between 1 and 2.

TGS AafSd ARG x+log, x—2 =0 T2 42 wifiis = e e
T 1 ¢2 3wy R

(b) Write down the polynomial of degree 3 from the following data.
frafeie v 23rs fEars RFHE wesmif®® @

x [0]1]2]3
fx) | 1211 34

5. (a) Write down the iteration formula of Newton-Raphson method. When the
method fails.

TATb-2toTa ZBicaie 37af @il A= fof F3a 9422w ¢

(b) Using Newton-Raphson method find the real root of 2x—3sin x~5=0,
correct upto 3 decimal places.

o A-iorm sfafea ARy o7 wifie 2w */® 2x—3sin x—5 =0 SNFGC@
< Te [efa we@n

2100
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Group-B
fetnt-2
[Marks-40]

Answer Question No. 6 and any fwo questions from the rest

© R &P G2 B CA-CHITA! 715 @vefd Tea wie

6. Answer any four questions from the following: 2x4=8
ferafere Q- o1afe eivi Tea wies
(a) Express the vector (5, 2, 1) as a linear combination of (1, 1, 0) and (3, 0, 1).
A8 A (839 (5, 2, 1), (1, 1, 0) 9 (3, 0, 1) (SR T FRFON T& |
(b) State the fundamental theorem of L.P.P.
L.P.P.-a3 (Tfers SofoiiwgiG coean
(c) Examine whether X = {(x, y):|x[>2} is convex set.
X ={(x, y):| x[2 2} a3 C&= @b =1 2t F0an
(d) Write down the dual problem of the following L.P.P.
esa L.p.P. a'tae FomifE et
Maximize z=2x +x, +5x;
Subject to, 3x;+2x, 225
4x,+ x5 +2x, < 47

X, +5%, 230 , X %5 %20
(e) Find a basic feasible solution of the given equations.

WG FNFIGIT 930 et F1EFa TG @t

X +X+x3=5 , 2X+2x%+x;=7
(f) Find the extreme points of the set S = {(x;, x,):| % IS, |x, K1}.
faferiie obe anfes Rpef et
S={(x;, x):[x|<], | x, [<1}.
(8) Find in which half space of the hyperplane 2x, +3x, +4x;—x, =6, the
points (4,-3,2,1)and (1,2 -3, 1) lie.

(4,-3,2,DaR(1, 2 -3, ) RMEA 2x, +3x, + dx; —x, =6 *RATISER P
TR weg ot fefa et

7. (a) A coin is to be minted containing 40% silver, 50% copper, 10% nickel. The 8
mint has available alloys 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.:
CFT BIRPICST =133t 40 ©91 olt, 50 Stst Ot @ 10 Sts! feeeet ey @1 tedl w0
| G TIeIEE A, B, C € D 92 B1d 43R RIF 4G SR AT 4195+ 8 wiw

2100 3 : Turn Over
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T e A G2 @R RIA AIgefer [ oHfwied s 7=+ < @i
a3t A - 92 eI (b L.P.P. Zitca Seizifve wei

% Silver | % Copper | % Nickel | Cost (Rs.)
(i) (or) (=) (%)

A 30 60 10 11.00
B 35 35 30 12.00
C 50 50 0 16.00
D 40 45 15 14.00

(b) Solve the following L.P.P. graphically:
cerafbraa AR fAsfes L.p.P. B s s
Maximize z = 2x; + 3x,
Subjectto, =2x;+x,<1
xs2
X +x,53,

X%y 0.

8. (a) Solve the following L.P.P. by Big M method:
Big M #I&{ore Fiql« 3l
Maximize z = x; +35x,
Subjectto, 3x,+4x,<6
X +3x, 23,
Xio X 20
(b) Solve the following Transportation problem:
e ifazs P st st

Dy Dy Dy Dy a
O 121 e 25 18| A1
o, |17 18 14 23] 13
O; |32 27 18 41 |19
bl s W 13 a8

9. (a) Solve the following L.P.P. by Simplex method:
Simplex #@fors fEfaRe L.p.p.-Ba i et
Maximize z=400x, +100x,
Subject to, 4x, + 2x, <1600
2.5x + x5 £1200
4.5x,+1.5x, <1600,
Ky X 2 0%

2100 4
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(b) Find the optimal assignments for the given cost matrix: 8
e qar fRef e
' L o m IV
. S O L 5
B | 8 7 5.6
G .8 .6 3 7
D|l9 9 .8 8
10.(a) Find all the basic feasible solutions. ' 8
forsfeiie s cier g st fefa eae
2x,+3x,—x3=4, 3x—-x+x3=35
(b) Write down the dual of the following L.P.P.: 8
- w3 L.P.p. Batas Fepil e
Maximize z = 3x, —2x,
Subjectto, 2x;+x, <1
X, %20
Group-C
Retst-at
{Marks-40]
Answer Question No. 11 and any fwo questions from the rest
55 7k & G TR (-CHITH Ko elvan Ted e
11.  Answer any four questions from the following: ' 2x4 = §
forsfeRe @-ciE! 51afp @vem Tea wes
(a) A particle moves in a straight line so that its distance x from a fixed point at
time ¢ is proportional to . If v be the velocity and f be the acceleration at
time #, then show that v* = if ch
FRETEAR AN 9 I8 TR A TN -5 @3 Ben R (0T Y x,
¢ -7 ew TR | T @ TR DR S v qR T f 28 OIRE (RIS @,
vi= L .
k-1
2100 5 Turn Over
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(b) The coordinate of a moving particle at time ¢ is given by x=a cost,

y=>bsint; show that the velocity and acceleration of the particle are
constant,

G0 b R ¢ ST BNI® x = a cost, y=b sint, (RS @ B Mot
AR T T

(¢) A particle describe a cycloid s=4asiny with uniform speed. Find the

acceleration at any point.
Tl I¥ N, cycloid: s =4a siny IR R AT 3BT w2 Py
F@N

(d) State the Newton’s law of universal gravitation,

TGN MR @ FREsew 7@l Rye T

(¢) At what height would the kinetic energy of a falling particle be equal to half

its potential energy?

T SO SN R TR 1 @ g i et o 20 2

(f) A cricket ball moving with a velocity of 4 m/s is struck by a bat which

causes it to move in the same straight line but in opposite direction with
velocity 3 m/s. If the mass of the ball is 160 gm then find the impulse
generated by the bat.

4 m/s @0t ASNT S @I TFFS e @l b 9l S 1 207 F6
GFR TR FARE 7% Tt e 3 m/s et i 3% @b ©F 160 gm =W
©IZE 6 TEl Ty wre fAefa

(g) State Newton’s experimental law of impact.

IS- 3 &) TG ~ e @l {ge Fan

12.(a) A particle of mass m moving in a straight line is always acted on by a force

towards a fixed point, whose magnitude at a distance x from the point is
mye/ x> . If it starts from rest at a distance ¢ from the point, prove that its
. gy e B v
distance will be — after a time . Find its velocity there.
2 2:2;1
m SHREE AR ST < TE & et ovh R e e
my/ x* 39 TR SRS 7, @A x T N3 @ R e vz 3 S @
i Reg (0 ¢ ren @3 [ e R I oF I@ O@ AN @ @

% TR 2 % T TR | W el et R 7 )

(b) Find the tangential and normal components of vcldcity and acceleration of a

2100

particle moving along a plane curve.

wwwwawwwma«mwmam
TR SopexefE AT s
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13.(a)

(b)

14.(a)

(®)

15.(a)

(b)

2100

A bullet of mass m moving with a velocity u, strikes a block of mass M,
which is free to move in the direction of motion of the bullct and is

mM - u?

m+M
m SR G TG 1 ot T ST M ST G IR @O S I
mﬁwmmm@wmmmrﬁwwgﬁmw

2 TSI rle @ i 2 AR LM u’
2 m+M

A particle moving in a straight line is acted upon by a force which works at

a constant rate and changes its velocity from « to v in passing over a distance
3(u+v)x

2 +uv+v?)

Wﬁﬁaaﬁw@wmﬁawmmw qR xWWﬁﬂFﬂ

TS B AT u (U v 09 +IRRES =1 e TR @ @ 7S Ao IS

Ffa 32(““’)3‘2 S RN
2 +uv+v)

embedded in it, show that the loss of kinetic energy 18 =

x. Prove that the time taken is

Write down the equations of motion of a particle moving in a central orbit
under a central force P and deduce the differential equation in the form,

2
.;3_3. % = P ; Symbols having usual meaning.

(PR FE P~ T @R FFL AfoANe @3 T oifea e et o
et T " j:=P a@awsﬁfersﬁwntfszml
p

2
A particle describes the curve L. -2—‘1+ 1 under a force F directed towards

P
the pole. Find the law of force.
2
a5 ! %: 24 |1 et A AN I el B il <

P
wmwmﬁwaﬁmﬁﬁwm

A particle is acted on by a fdr(_:c parallel to the axis of y where acceleration

is ky and is initially projected with a velocity a+/k parallel to the axis of x at
a point where y = a. Prove that it will describe a catenary.

G0 IEFNF ak @ x-SCFH AABAE (RO T @A y=a 9K FB
R y SR TG G 36T TR AR T I & @l hy | @ I @
TG o FPBIR <IE SN =1

If vi, v, are the linear velocity of a planet when it is respectively nearest and
furthest from the Sun. Prove that (1—e)v, =(1+e)v,, where e is the
eccentricity of the orbit of the planet.

R vy G v, G &z ERE @9 78 74 efzf5a 5 (=i vy ST @R Ao,
SR AT A (1— ), = (1 + €)v, , @A e T 22/ T ot Trverol |

8+8

8+8

8+8
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Group-D
faemt-q
(Probability and Statistics)
[Marks-40]

Answer Question No. 16 and any fwo questions from the rest
S &M GAL T CA-CIICA 416 efrats Ted e

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

Frefae - 51l avea Teg wes

(a) Define mutually exclusive and mutually independent events.
o0 TSH '@ #iFof7 TIAF WA e W |

(b) Two coins are tossed. Find its probability distribution of the number of
heads.

it JHICE (YO a1 (@SR TR T iRet 3%+ e

(c) Two regression lines are of the form: 5x+12y=7, 3x+8y=11. Find
r(x, y) (correlation coefficient).

x € y-aA Y0 RS @M 5x+12y=7, 3x+8y=11 22 r(x, y) Ffazm
(d) Show that S. D. is independent of the change of origin.
(408 (T S. D., FiRea s To g s A

(e) The mean and variance of X are 56 and 3 respectively. Find
E(X +1? and Var(5X 7).
X ~49 %1% @ Variance IUFH 566 31 E(X +1)? 8 Var(5X —7) Afa=zan
(f) The algebraic sum of the deviation of 25 observations measured from
45 is —55. Find the A.M. of the observation.
45 2e 25 T sifrewem pien Jenfafes q@mrea —551 sisein o1 fAda
FAN

(g) The probabilities that a particular sum will be solved by 4 and B are 0.5 and
0.6 respectively. Find the probability that the sum will be solved.

@A G OF 4 8 B W TN TR ASIRA T 0.5 9 0.6 | =& A=

2ayR el A wan
17.(a) (i) State Classical definition of probability. 2
YR Classical W&l f[ige w1
(i) Show that the probability that exactly one of the events 4 and B occur is 6

P(A)+ P(B)—-2P(AB).
we @ 4 € B Bam Wy 7 «IB ® W FASRA
P(A)+ P(B)—2P(AB).
(b) (i) Define Variance of a random variable X.
Variance-93 FRE 7S |

2100 .
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(ii) Find the Variance for the continuous random variable X with p.d.f.

X-93 Variance 80 303 @A X-93 p.d.f. &

T )

§ else where

1-l—-x

f(x)=[i

18.(a) Calculate the coefficient of correlation between x and y:

x 8 y -3 St wais e s

¥ 155 | 157 | 153 | 151 | 159 | 162 | 158
y: | 118 | 129 | 125 | 124 | 129 | 133 | 127

(b) Fit a straight line to the following points by the method of least square:
e 2o Rifta e ke Rrpef 280 «3fb srecaia s 15w S

o | 2 | 2|41 4
y | 1 | 18|33 |45 63

19.(a) Determine the trend using 4 year moving average method from the
following data:

Noa o TR (F0a 4-3T18 AT o1e fadfa @12

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Yearly profit 54 1 a0 'Ta3"l 39 L&) 5749 |53
(Rs. *000)

(b) Calculate standard deviation of the following wage distribution of 100
workers:

faem 3fdfe 100 T g Renter 703 Ryl fda s

Wage (Rs.) | 500-600 | 600-700 | 700-800 | 800-900 | 900-1000 | 1000-1100 | 1100-1200
Frequency 5 12 17 28 23 9 6

20.(a) From a normal population with S.D. 3, nine observations are drawn: 25, 20,
18, 27, 23, 32, 19, 21, 22. Obtain the 95% confidence interval for the
population mean.

(For a standard normal variate Z, P(-1.96< Z <1.96) = 0.95)

3 3 Rpfe BT qof wlfiet smas i RefRe w3t s1deaed 2972 25, 20, 18,
27. 23, 32, 19, 21, 221 @ SHEEA NI 95% Wi v ff @
e BlCR P(—1.96 < Z < 1.96) = 0.95) , R Z 81 erfeifba fRes e
';.rﬁE“ e

2100
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(b) Calculate the price index number for the year 2008 with 2000 as base year 8
using Fisher’s formula.

BT Y (AT Fisher-a7 W<l 5689 A2 73 558 el et

Commodity Base Year Current Year
Quantity | Price (Rs.) | Quantity | Price (Rs.)
X 5 2.00 7 4.00
X 7 3.00 10 3.20
Z 6 8.00 6 4.50
W 2 1.50 9 2.00

Group-E
faeni-e
[Marks-40]

Answer Question No. 21 and any two questions from the rest
D A& 32 O -G 415 @vea Tea wie

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

el @-@ie 519f6 2vea Sea wes

(a) Determine the difference equation of the least possible order from
V,=A4-5"+B-(-2)" .

Vo= A-5"+ B (=2)" (@ O] fwew T #iide Aliwaef 5 s
(b) Determine A™' x°.

A X -qawE R e
(c) If y=cx+c?, show that y=x Ay+ (Ay)’.

Iy =cx+ ¢ WOR@AE G, y=x Ay +(Ap)>.

(d) Show that / (i8S (T, [%Jsin 2x = 2cos(2x— h)sinh.

(e) Show that the following variational problem does not have a solution.

riis (& f5feifRS Variational problem -5 (IS T (7131

3
VIy@l= [ = y)yPdx 5 p2)=+3, y1)=5.
I

2100 K
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b
(f) Show that the functional V[y(x)] = I[y’ (x)+ ¥(x)]dx is linear.

b
S A, Vy(x)]= J‘[ y(x)+ y(x)]dx functional T taf¥s)

a

(g) State the difference between functions and functionals. Also define a linear
functional.

TP @ functional-ad N4E @0 (@RS functional-47 & WS |

22.(a) Solve /AU TS (E* ~8E +25)u, = 2x* + x+1.
(b) Find the extremal of the following functional: 6
RS functional -3 extremal fAdf seats

1
Vvl = [P~y -y ds, y0) =0, yD=e".
0

5
—Cos [ax — 5]
(¢) Show that /(746 @¢ A”'sinax = ——=
2 sin —
23.(a) Find the curve connecting two given points 4 and B which is traversed by a 8

particle sliding from 4 to B in the shortest time, friction and the resistance of
the medium are ignored.

A ¢ B ove 79 4 s 3@ @ «3f6 3% @l e v b fwen «lo 3wt
FRCHTR T AN A (U B -00 MO0 R Niegesm 2ot @ w4t Trersam

(b) Find the extremal of the isoperimetric problem: 8

b4 isoperimetric FTIHA extremal R 13
1
V@)= (/% +x")dx.
0

1
Given ((eq®I®), [y’dc =2, y(0)=0, y(1)=0.
0

24.(a) The first term of a sequence is ‘a’, the second term is ‘6’ and every other 5
term is the arithmetic mean of two preceding terms. Show that the » th term

)
is u, =é—(2a+b)-—%(a~«b}(—~lij .
3T ST 2N I g, S ot b @R o 26l o 57 16 sivw s
TGF | FANE @ - 2 {6 F-

n-2
U, = %(2a+ b)- —lg(a - b)[—« %) a

2100 11 Turn Over
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(b) Find the extremal of the functional:
057 functional -4 extremal % w1

V@) = [@ycosx+y? = y*)ds, y(0) =0, ym) = 0.
0

(¢) Find u,if u; =8, u; =200 and u, =63u, ,—2u,_,.
up =8, uy =200 9N u, =63u,_, —2u, ; TA u, IAFEN
25.(a) Solve / TNEFCRIL 0, ., ~11u,,, 30 u, =x 3*.

1
(b) Find the extremal of V[y(x)]= _[(e"“’ —y=sinx)dx; y(0)=0, y(I)=-1.
0

]
VIy@)l=[(e* - y=sinx)dx; y(0)=0, y(1)=—1-F extremal R TGN
0

(c) Show that the solution of the equation u,,, +u, =0 is:
u, = Acos £Jc+£J+ Bcos —3-Ex+£
4 -
@S A, u,,, +u, =0 FNFAH AN A

u, = Acos[%x%— 8]+ Bcos(;’fx + s).

2100 12



