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B.Sc. DEGREE EXAMINATION, DECEMBER 2010.
thirst Year
Pary III — Mathematics

CLASSICAL ALGEBRA AND CALCULUS

Time s Three hours Maximum ; 100 marks

Answer any FIVE questions.
(5 x 20 = 100)
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1. (a) Test the convergence of :
2 Vn? +1
(b)  Find the sum to infinity of the series
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(a) Test the convergence of the series
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(b) State and prove Rabee's test.
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(¢) Discuss the convergence of the fﬂg
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(a) Find the evolutes of the ellipse
x*la® + ¥ P =1,
(b) Find the radius of curvature for the curve

y® =% 4+ 8 at (-2,0).

(c) Find the @re&] root of the equation
x® - 344 0 by Horner's method.,

sRGan { supellanws sreurs.

{&&@‘lﬁ’b“ =1 aeanp feallifns
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(@) x*-3x+1=0 aemp swaun' e iens @il
ppaGSEnE QUITTEt (penD APeLD SITes.
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(a) Evaluate ]-]f{xy + ¥z +zx)dxdydz .
00

(b) By change the order of integration

o
”xydxdy and hence solve it.
0y

{e) Find the reduction formulae for jsin" x dx .
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wHlIy sreETs }]-?L'xy + ¥z +zx)dxdydz .
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(@)

(a)

(b)
(e)
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(@)

whllienLis srars.

J-:sin’i x dx—en ennlL GaSrd sneirs.

Evaluate rmxdxdy
a

(i) Trapezoidal rule

(i) Simpson's one-third rule with & =10
equal intervals.

' If x=rcos#, y =rsin# find theJacohin,

Prove that T'(n +1) =nln,
ggmACsmgwe)  wHmE\ Pibsdr  efflenwi

LwemLBEH J:E.i.‘, Rakdy —an wFlenLs EreRTE.
x=rcosf, y=rsing efld QgCsmid-ean
wdli srers.

[(n+1) =nTn aen figeys.
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(a)

(b}
(e)

(=24)

(22s)
(@)

{a)

(b)

{c)

Find the relation between Beta and Gamma
integrals.

Prove that I'(1/2) =/ .

Find a real root of the -equation
22 -3x -5 0N by Newton Raphson
method!

S L whmb sror Asrmsagsafean Cu o arer
duency sar(® 1.
r1/2)=r arer Flmieys.

22" —3x-6=0 TEiLD FLDELITI g 617
QulbGuen apogeans Bl Len prisen apenpuid

STERTE.

Find the area included between the curves
¥* =4x and x* =4y. i

Evaluate J'!‘[-ufll—::c2 -y —2* dxdydx where
¥

V. is the volume of the sphere
x* +y* +2* =1 by transforming to spherical

polar co-ordinates.

5 D93



(31)

(<)

{a)

(b)

¥ = dx \BH DD x? =4y aTeln D

EUSHETEUSHTSIEHAEGLLIL L LITULISTENEUS SITers.

3 s 3x+3
m,@uqarrw&lm :

H.Hl ~x* -y — 2t dxdydx-a V ereigy
v ;

P+ y* +2® =1-an saomerey erafldy Gummt
SuGQsTaea apenpanwl Lweru@msd wHly

HITETE.

Find the envelope of the family of straight

line £ +2 =1 where a and & are connfcded
a

. by the relation

(i) a+b=c
(ii) ab =c® whar¥< is a constant.
Verify Euler's theorem from the function

= ma‘i[——x =d }

T ds
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(=) §+% =1 ererp @@L Crrlamn e a whmib
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(i) a+b=c¢

(i) ab=c® @hEc aewg o,

(<) uw= cos - I—;) j‘: l y;r'] eTemm  EMITUSE  <gplenT
Codmaeis sflumiésay,
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.u B.Sc. DEGREE EKA@TIUN, DECEMBER 2010.
' C)OF‘irst Year

‘\@ﬁart IITI — Mathematics
@QN{)METRY. VECTOR CALCULUS AND
6 \ ANALYTICAL GEOMETRY
Time : Three hours ‘Maximum : 100 marks

&g Answer any FIVE questions.

1. (a) Provethat

(5 x 20 = 100)

*
@ cos® @sin’ 6= -;Tl{sin89+ 2gin60 -

ﬁi 2 gin 48 - 6 gin 26]

(b) Prove that tan(ilu'ga 4&] =200

a+ib) a®-b*"



(=)

(a)

(<2)

cos” fsin® 8 = ;—.}lsin 86 +28in 66 -
2sin 48 — 6 sin 24]

avem flom19l.

it —ib 2ah
J = 275 arer Elemid.

tan| il
an{a ogaH_&

If x +iy = cosh(u +iv) show that
2 2
ol et B B R
cosh’u sinh®u

(i)

(i) x*sec’v—y°cosec?v=1.
¥

Sum the series
seca sec2a + seclasecda +

secda secda +.....+ to n lerhs.
x +iy = cosh(u + {v) erafl

2 2
(i) i it =4

cosh®u sinh®u

Heteciy =1

(ii) x*sec’v—n
sTend: &l (fa,
secasec2a +secla secda +
secdasecda +....+ n
L mIUILEET eueny o drer CamLanrs sl (His.
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fa)

(b)

(=2)

(a)

(b)

Show that

F = (Ei:.'y + ;_3}{ - (3.'«:2 —z)_}r + [szi - I}PJE
is irrotational and find its scalar potential.
Prove that ;

(i) V-[adl>lv-A)+(vg) 4

G) @ xB)=B-(vx4)-4.(vxB).

FUE By + 2)i + (3% - z)j + (3xzz - y)E
aanm  Qeudlr  spedng e Hmdss
Siggrer i  avbsant  GumlGQuerfluenas
SRy

@) V.l)=g(v-A)+(ve) A

(ii) ?-(ﬁxé)zﬁ -'(V’xj}—ﬁ-(?xﬂ)
sra L.

Evaluate HF_ -nds where

5

F =yzi +zxj +xyk and 8 is the part of the

surface of the sphere x° +y” +z° =1 which

lies in the first octant.

Verify Green's theorem in the XY plane for
_{{xy+y2):i:c+x2dy where C is the closed
&

curve of the region bounded by y=x and

=%,
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(<2)

{a)

(b)

(et

F=yzf+zx}+.r}r£ el Ijﬁ-rﬁds TENLIENG
8

sefles. @fd S eeaug wsd srduEdula
oarar ¥ +y?+28 =1 aep Carasdar Ld
LT LD,

I(xy - yz}ir +x’dy eenuspe XY sergda
c

gfaflen Cappéems sflumiés. @i C erenug
y=x Wwppb y=x" erenueneupmire @
UGHIWLTED.

Express f(x)=(7-x) as a Fourier series of
periodicity 27 in O<x<2r and hence

deduce that i—L = ’T—z.
u-inll‘ 6

Find Fourier series of periodicity 2 \fol

x ~1<x=0 :
f{ﬂ:{x ol lpesey and hence fcdule the
2 Wl LR
T [t i =
sum o 3 + 5 7

0<x<2r eranp @) devafldier flx)=(r-x)

aerugnE Wit  Ggrier efeufl  wHmb
m 2

an-,,— =L qens s (Hs.

sens b
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(<)

(a)

(1)

(<5t)

(a)

ffx}- x -1<x=0 el A

x+2 0sx<1 ARG BT

Ggmi_engs arerm Hmpid 1—l+}~-l+...+w
: '8 7

sreéitm Glgm e an (B@enand smeir.

In any conic, prove that the sum of the
reciprocaisof two perpendicular focal chords
is congtaits

=1l+ecosd;

N |

Skogw that the equations

L
e -1 +ecos 8 represent the same conic.

aibl| Qeulpuie @renl Qsuess  @ell
premaeiian goafifsadan sm@sd wrfled erer
fHlmieys.

l [ :
;=1+emsﬁ; ;:—1+emsﬁf eremm @
soanunBs@sn 7 sy Qalgufenen
GhEdng erar ipieys.

x-1 y-2 2-3
= = d
3 7 =

are coplanar and find

Show that the lines

x-2 y-3 _z-4
3 4 5
the equation of the plane containing them.
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(b)

(51)

(<)

{a)

(b)

Find the equation of the sphere having circle
x*+y* 42" -6x+3y-2-8=0;
Zx+3y-z+6=0 az great circle. Find its
centre and radius,

:c—l:y-E:z—E x—2 y-3_ z-4
2 3 4 g 4 5
B Gar@sgsd gCr sarsdd sienwpgdreren
erem e, Guognbd sigsasdlen soemuren b

STEND

ST,

x*4+y*4+2® _6x+8y-2z-8=0;
2x+3y-z+6=0 aamp @liges BLCLm
sulLwirsd Qerer. Camargdlen soamum mils
srems.  Gogb Siggieow  ewowb, (il

SUTHNEE ETHTE.

Find the equation to the(Wivht circular cone

whose vertex is at the origin, whose axis is

the line 51‘.%; 2 “und which has a vertical
s

angle of 60°.

Find the locus of the point of intersection of
three mutually perpendicular tangent planes

to the central conicoid ax® +by® +ez2® =1.
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() geamsters \ dshiEssms oder  apenm
Qerhseamassden Geul(h yerefillen Hwiod

LITEn et anLoiLl gL Glan g uimen
a w by +e2* =165 snems.
7 D 94



O
\O&Q
S

D 95
(For the candidates admitted from 2007 onwards)
B.Sc. DEGREE EXA@TION, DECEMEER 2010,

Al

O

y I

Heg. No.:

Q.P. Code : [07 DMA 03]

OOFirst Year

@o Part IIT — Mathematies

@\QT&TIETICE FOR MATHEMATICS

¢ : Three hours Maximum : 100 marks

{a)

(b)

Answer any FIVE questions.
(5 x 20 =100)

State and prove multiplication theorem on
expectation.

‘A random variable X has the following
probability density funetion
flx)=Ax*0<x <.

(i) Find A
(ii) Find P(0.2 <x <0.5)
(iii) Find P(X <0.3)

(iv) Find P{l<x<i).



) ediuniggsiien Qummesd Cannsens bl elleudl. | () Blapgacay sriy flx)=e

() Xoeremp sweaumboy wrhldler o fgd sriy

(a)

(b)

=+ 0g2xzsw eelld
| gyrafl D WImLITL L STeney HiTems.

Geanaigomy flx)=Ax",0<x<1 () X evenp swesmily wrfufen Hlapssey sy

(i) A a wduy - Hsreupionp ;
(i) P(0.2<x<05) X: 01 6(9 4 5 6 7
{iii) P(X <0.3) PX): 2 2K 3K K* 2K* TK*+K
*
(iv) P(} <z <i) ssfumasmer siams. \ K e gl e,
\‘(\ ) P(X <6), P(X > 6) whgid
A probability function f(x)=e* hasarange 6@ P(0 < x <5)g snans
fr . Find i ; . .
R i aud Vaiane (iii) P(X cK)>1, aafle K & gopsguls

A random wariable X has the follow ; :

) wdllieny sres,
probability function. :

01 2 3 5 %\'Q 3. (a) State and prove Chebycher's Inequality.
(b) State and prove addition theorem of MGF.

0 K 2K 2K 3K K 1K+ K
=) Qs8Qze swaflen &,
(i) Find K @ (@) Qedidee swafleow awd figel
MGF & anld him .

(i) Find X <6)P(X26)  and (<) an el & Cappgens ol Ppsy

PlD ).

Wegeh) 4, (a) Obtain the MGF uff[x:l=-¥-;—1,+1 sx=1

(iii) If P(X.<K)>1, find the minimum g

value of K . | (b) Obtain the recurrence relation for the

moment of Binomial distribution.
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7. Fi i i
x4+ 1’_ 15251 érMGF g Gugs, (a) Find the correlation coefficient

(@) flx)=
. A s X: 78 89 96 69 59 79 68 61
(<) Fopuy ugadllen Quinéesd  Garevasni

sampilydgb Qg ierieu srellés. Y: 125 137 156 112 107 136 123 108
(a) Find the first four moments of Poisson ; . N\ _
datibution. i (b) fl;i a‘ pa:’;'&ﬂﬂ of second degree to the
(b) Obtain the MGF of Normal Distribution. _ RO
(@) umbsren upadller gpgd prene  Queméss o0, I 2 & 4

Qgrepseniu srems.
() Guafleow urada MGF g Quys.
(a) Obtain the relation between ¢ and ‘.

el | 180708 (2.5 6.3
(=) @l@pey Aspanas sensd[Hs.

(b) ;:; :Il:llat;s thrown 132 times with the following X: 78 8 9 69 59 79 68 61
No.turnedup: 1 2 3 4 5 6 Y: 125 137 156 112 107 136 123 108
B 3 1
Frequency 6 20 25 14 29 297 o e Aoiisesss @remind Ui
Test the null hypothesis that. theé) dle is . :
e auanaTauenTenLL QUNESS5S.
(=) T womid F obg Benunl Glanrenusg X: 0 1 9 9 4
TR E.

() @O vse 132 grebi e m L Oul @ Hlemraumib Y: 1 18 13 25 6.3

S euenaeruflé) (g cyser Qen@astiul Dararen.
uaeLlledrerar: 1 2 3 4 5 6
F: 16 20 25 14 29 28 i X+ 1 2 3 4 8 8

useLwreng gsosfgrag odam  smuGaraan )
Gergenar Qalweyb, Y: 24 3 36 45 6

8. (a) Fitastraight line to the following data
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(b) Find the two lines of regression for the
following data.

X: 65 66 67 68 69 70 72 67
Y: 67 68 656 72 72 69 Tl 68

() Semaumid afleurisIgnEE CpiCanient
Hummags.

X: 1 2 3 4 6 8

Y: 24 3 36 4 5 6

() Epsen.. darbsenss Grand  ever
Qer_iys Canpsemer srans.

X: 65 66 67 68 69 70 72 67
Y: 67 68 65 72 72 €63 71 6B
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