AF-1544 BMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2010
Fourth Semester
Mathematics
LINEARALGEBRA
(CBCS—2008 Onwards)

Duration: 3 Hours Maximum : 75 Marks

Part-A (10 x 2=20)
Answer All the Questians.
All questions carry equal marks.

1. Define a\Vector space.

QVuSLIT QeuerfiufedT euemIWEnD Fom)s:

2. Let vVbeavectorspace overafield F. Thenprovethat ¢ 0=0V ¢ eF

F et ssens et 10 Sieminmis OeusLit eeuel V etsira ¢ 0 =0 V o €F
6601 [BMI6S.

3. If Sand T are subsets of a vector space V.
Prove that SCT => L(S) CL(T)

S, T eaeiueman V er6ttm OeusLit Qeueflufietr o L senmuger ereufled

SCT => L(S) CL(T) erexr Bmyeus:.



4. Find the briar transformation T : V, (R) = V, (R) determined by the
f2 1-1 :
Matnx(L L _1) w.r to the standard basis {e,, e,, €.}

2 1 -1
(1 1 1) aeirn Sewfluded (€, €,, €,) er6iim SlNENHMS BLig

aneriu@n TV, (R) =V, (R) et @iy 2_@dombps s siers.

5. Prove that if W and W, are subspaces of VV then W, mW, isalso a
subspace of V.

W., W, ersiremen V eisimm 616uésLit Gieuerfiudieir 2_sit ieerl ereufied W MW,
eretrugy Vet 2_sieeuer 16068 B 6.

6.  Showthat S={(1,0,0) (0,1, 0) (1,1,1)}is abasis for V (R)
S={(1,0,0) (0,1,0) (1,1, 1)} etstrug V. (R)eir Sngsaewmnb ereirmy

SMBS5.

7. Show that inan inner produet Space <au + Bu, w> = o <u, w> +
B <u, w>

2 LoLmHSS6 Oeuaflufiso <o +. U, W> = o <U, W> + B <U, W> eteurss

SMBS5.

8.  Space that in a:real inner product space is <x, y> = 0 then
I x+ylP=1TklF+ Ny [
(b OO 2 I OLEES euaflufied <X, Y> = O arefled || X + Y || = || K ||?
+ || y ||2 616018 &ML (B5.

9.  Define characteristic vector and characheristic equation of a matrix
A.

om el Aullssr Splifwedy QeusLT HmIb AmLwieoy swerur®
Sauhenm euemIuIm).
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10.

11a.

12a.

(

1 2
Find the characteristic polynomial for the matrix (3 A )

1 2
) er6tTD SHeofludledr SpLifwieor] Gaemenemit sevorGLILILQ.
3 4

Part-B (5x5=25)
Answer all the Questions

All questions carry equal marks
Choosing eighter (a) or (b) from each.

Examine whether the vectors (1, 2, 1) (2,.1;0)(1, -1, 2) are linearly
independent or not in V_(R)

@.2,9@ 1.0 @ -1, 2 et OeusiLitaeir V (R)ed @apLiys smisiemeneu
ar6tTm) CFNBHS5 8 SIM\s.

(Qr)
Let V be vector space over-a field F and S be any non empty
subset of V. Then prove.that L.(S) is a subspace of V.

F eretrm sensdeir g1 SHewibs aeusLieleuefl V ereire. Vulsir eeunhmbm
o2 raemnbd S astlied esirugl L(S) eetrug Vulleir 2_stoieuer er6or Bmyieys.

If Aand B are subspace of vector space V over a field F prove that

A+B_ B
A  AnB-

F a6t &seng et L3g1 2_eiten eusiLiiereuerl Vett 2_6it \euerflaseit A, B erenfled
A+B-. B

A :KB eTenT [BMI6YS.

(On)

3 AF-1544




b. Let V be a vector space over F. Let S = {u,, u,...,- u } and
L(S) =w Prove that there exists a binary independent subset s” of
Ssuchthat L(s ) =W

Fetr 881 V @m aeusLiceef aeites. S = {ul, Uyyery™ un} eT6uTEYLD
L(S) =W eeita S eteirm @@Lig #mmns 2 raemb S 60 L(S) = W aens
SITEUOTEOITLD 6T60T [BMI6Y&.

13a. Find the junior transformation T : V(R) = V. (R) determined by

12 1
the matrix 0 1 1 with respect-to the standard
-1 3 4
basis {e,, e,, e,}
1 2 1
0 1 1] aetmp Siewiudeo {€,,-€.,;-,} o165 SMgionengens Srie
-1 3 4

sewiu@d. T 1V, (R) = V,(R) e @mLie 2 wmonbngenss ses.
(Or)
b. Prove that any vector space of dimension n over a field F is
isomorphic to V (F):

F etetim sengdet 1581 tewmwwilb er6tTn @ N LbmespenLw Q6usLIT
oeuefiyb, V (F) ereirugeir @weowenponpn Gapbgeons So&ED
6T6OI ST (B 5.

14a. If VvV = {f [0, 1] = R | f is continuous}, show that
1
<f,g>= J f|t| g <|t|dt is an inner product on v.
V ={f:[0, 1] = R | f- egnigdlwuneng } eresfled
1
<f,g>= 0.[ f|t| g < |t|dt erstrugy Veb 2_6item 2 OWLmESLD er6ws:;

SMBS5.

(On)
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15a.

16.

Let V be an innerproduct space S < V show that S+ is a subspace
of V.

V a6t 2 owmsseo aeueiiuiiso S = V et ST etz Vetr2_etereuerl
eteut [BerpL.

If A isan eigen value of Athen Prove that A is an eigen value of A«
where k isany positive integer.

Siewofl Aufleir AprifweoL epeotd A eresfled Alufleir AmLiiflued epeotd X
6601 [BMI6 5.

(Or)

7 2 -2
Find the inverse of the matrixj -6 =1 2

6 1 -1
7 2 -2
-6 - 2 1651 SHevoilufledr ETSTLDMM) SHT6TOTS.
6 2 -1

Part-C (3x10=230)

Answer any Three questions
All'questions carry equal marks.

Let V be a vector space over F and W be a subspace of V prove
that VV/W.s a vector space over F.

F etstrm sensdeir 1581 Sewwis aeusLieeuedl V eretrs. W erstrugy Ve
2 _smeieuerl ereuiled V/\W eretrigy erettm seng@ein Lg) Semioig OeusLiT euer]

SpGLD 61601 [BMI6YS.
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17.

18.

19.

20.

Let V be a finite dimensional vector space over F. If Aand B are
subspaces of V. Prove that dim (A+ B) =dimA+ dimB — dim
(AnB). If V =A® B. Prove that dimV =dim A+ dim B.

Fetr 881 @® weamuner aasLi aeuell V. A | B asttuesr Sigeir
2 _emeuefisen erefleo dim (A+ B) =dimA+dim B — dim (AB) eiewr
Boeys. V=A@ B aefleo dim V = dim A + dim B aews; sm-@s.

Prove that every finite dimensional inner product space has an
orthonormal basis.

REUCGUIT(H (Lplgeym)] LIFILDTEmTLPEmLU 2 I'6ILIHE&60 QleusfiD QFHIGHT®
SIQLDITEVITRISHEWETE E\SHITEHITIHEGLD 6T63T [BMI6YS.

Test the consistence of the below system of equations and solve
them x —4y —3z= -16, 4X —y+6z=16

2X+ 7y + 127 = 48, 5X=5y+3z=0
S1DE&&6IL FLGTLITBS6 6 Rele1sd SeoTenLDenl HBIHE! Siidhs.

X —4y —3z = -16, 4x —y+6z=16

2X+ 7y + 127 = 48, 5X — 5y+3z=0

Find the characteristic.roots and characteristic vectors of the matrix

8 2 =17
A=]3 3 =1
24 8 -6
8 2 17
A=]3 3 -1]eaem S 6voflu eb1 AL weoy
24" 8 -6

eLpeOrRIGET, ADLILNWEDL| C\6USLIT UDEWMS SHT6T0TS.

*kk*k
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AF-1538 BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2010
First Semester
Mathematics
ANALYTICALGEOMETRY 3DAND VECTOR CALCULUS

(CBCS —2008 Onwards)
Time : 3 Hours Maximum : 75 Marks

Part-A (10x2=20)
Answer all Questions
1. Find the angle between the planes
2x—y+z=6 and x+y+2z=7

BLGev 2_6iTaNT H6MMhIHEDHEHS BEOLLILILL CHMTEWISHENSE SHT6TTS:.

2x+1_4y-3 _27-3
3 1 0

BLGev 2_siTarT CHITLIQETT HeWEFE L\HTENEFEIHEWENTE SHITCT0TE.

2. Find the direction cosines of the'line

3. Findthe angle betweenthe line XE 1. yZS = Z__l7 and the

plane 4x+3y+20z=5

x-1_Y+3_z2-7
2 4 -1
SNSSNGSLD BeWLLILILL GSHTETITLD SHT6T018.

et6t1D GaMligh@&LD 4X+3Y+20Z2 =5 eteorm

4, Find the equation of the plane which contains the two parallel
x=1_Y—-2_7-3 Xx-3_Y-2_z7-1
1 -7 ~ g adit==

x-1 _Y—-2 z7-3 . . x-3_Y-2 7.1 .
1 2 3 'ohom Ty EThn =g 66D

lines

BTG TBSHE6S 6516018588 E\HMTEWIL S6TES60 FLDETLND SHIT6irs:.



10.

11.a.

Find the equation of the sphere which has the line joining the
points (2,7,5)and (5, 3,-1) as diameter.

(2,7,5),(5, 3,-1) a6t yerelisener Qeneuoré@Lb GHTL a6t

6fl L LDT&:5:8 E\&TetuTL. G&HTeNSH60T FLDEITLIND SHT6tors:.

Find the equation of the tangent plane at the origin to the sphere
x? +y2 +22 +6x+7y+3z=0

BUILEF X2 + Yy +7° +6x+Ty+32 =0 e6t1D GaHTENSAHS

O\STBSHENLD SHT6Tors.

Showthat v xr =0

VXr=0 663 &etors.

Prove that divcurl E-o
diveurl =g eeorBemLa.

Evaluate !Ed? where F=(x2+y?)i+(x*~y*)] and Cisthe
curve y = x* joining (0, O)and (1, 1)

C astrug) ¥ = X* eretip eusmenauenguded (0, 0) emeuwyd (1, 1) upbd

Soamseb aafis F=(x+y)i+(x'-y*)] ée jF Ar g
H6015BBS.
State Green’stheorem.
Srfeslletr CHHMSWSHE Fam).
Part-B (5x5=25)

Answer ALL Questions choosing either (a) or (b)
Aplane meets the co-ordinate axes at A, B, C such that the

centroid of A ABC isthe point («,,7). Show that the

equation of the plane is §+%+§ =3

2 AF-1538




12.a.

13.a.

e somb, A ABC eir emwwsBan s b8 (o, 8,7 ) eter 2_etemeunm)
Spw dsasemer A, B, C uleo s868m8 ererflled Sigetr gweirun®
y

X YA
S +2+E2 =3 qens ST G
a By

Or
Show that the angle between two diagonals of a cube.is

-1 l
Cos (3)

R H6T FHITSH60 BTt cLPemEVeAlL L IBISEHSE SeWILLILILL GSHTevorid

cos ™ (%) 616015 ST (5.

Find the image of the point (1,— 2, 3) under the reflection in the
plane 2x-3y+2z+3=0.

2x—3y+22+3=0 aetip sensPeo NnBuedasbd (1,— 2, 3) estrm
yermerfludledt LIDLILD &mevores.

Or

C e X=2 _Y¥-4 7-5 x—5_8-y 7-z
Show that the lines =5 =5 and =3

are coplanar and find-the equation of the plane containing
them.

g (x=2_Yy-4 7.5 . . x-5 8-y 7-7
Crp&CamBaerT 1~ 5 T 5 bhmw ST ==

ETEITLIENT €D S6MEHBHMBSET 616018 SHITL (B, BGLDAYLD SH6W6U SHEMLDUILD

S6MSHS60T FLDESTLND SHIT6w0T5.
Find the equation of the sphere having the circle x? + y? + 72 =9;
x—2y+2z=5 asagreat circle.
X2 +y? +7%2=9; X—2y+2z=>5 a6t auLsBewent QW euLDnE:s;
6\&TETOTL. B&HITENTSH60T FLDEITLIT(D SHIT6HoTs.

Or
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b. Find the equation of the cone whose vertex is origin and guiding
curve thecircle x? + y? + 22 + 2x— y+3z-1=0; X=y+2+4=0
SpB MW (PEDETWITSH LD UL S SHILD 6)6M6TEUEMTUITS 6L L LD

X2 +y?+72+2x—y+3z2-1=0; X-Y+Z+4=0 =& asmeawL

Fa DN 6T FDTUTH & IT600rS.

14.a. Prove that div (Ux?):\?curlﬁ—ﬁ.curl v
Bepidés (Uxv)=v.curlu—u.curl v

Or
b.  Findthe directional derivative of = ¥2 ~2,° + 4.2 at
(1,1,-1)inthe direction 2i+2j+k
1//=x2 —2y2 +4z2 86 (1,1, — 1) yenrefulLgg 2i+2j+k eetrm

B0&UN6D SNF CUDHHETH(LD SHITEUOT5.

15 If A=(5xy-6x)i+(2y-4x)}, evaluate [agr where Cisthe

C
curve y=x3inthe xy plane fromthe point (1, 1) to (2, 8).

C aretrug XY semsded y=x° eusmemeuemguied ( 1, 1) apsed ( 2, 8)
S)JGIDHMGiTGITgl, Z % (5Xy — 6X2 )T—f- (2y - 4)()] eT60fl60 J' Z\dF -6
C

5600155 ([B.

Or

b.  Evaluate f Sﬁ-ﬁ d'S where T = (x+y?)i—2xj+2yzk and Sis

the surface ofthe plane 2x+y+2z =6 inthe first octant.
S e16tTLIg WSO JHDISSMHLGSWNS Semb 2X + Y +2Z =6

G’“ﬂ"b.[s.[ F.ndS g4 samsdds T =(x+y2)i—2x]+2yzk -

AF-1538




16.

17.

18.

19.

Part-C (3x10=30)
Answer any THREE Questions
Find the equations of the planes bisecting the angles between
the planes x+2y+2z=9, 4x-3y+12z+13=0. Specify which
bisects the obtuse angle.

X+2Y+22=9, 4x-3y+122+13 =0 e651n H6NMMaISHEHEE&, BeBLLILILL
GamemTmhISHmeT @ FLD&EFABIBLD SENMThISET6T FLDETLITBEHEDETE SHT6T0rs.

Siaunmled e18) eNfiGsMemIS s SHFLS FanGBmE) aTevrs GMLILNBS.

Find the length and equation of shortest distance between the

: x=3_Y¥-5_z-7. x+1_Y+11.741
lines "=~ =1 7 - %0

BLGev 2_6iTarT, GHMBaEHSSMLGUIITeT FAM| HNILD LOHMILD SiG6dT

FLDEOTLIMD SHT600TS.

Find the equation of the cylinder.whose generators are parallel to

the line % = __yz = % and whose guiding curve is the ellipse

X2 4+2y?=1; 7=3.
X2 +2y% =1; 7 =3 et BemaLSms euLb S (BLb QlenaTEUEIWITSELD
XeY _z

Wplunsd&er 1-5°3 aTetTD GHMLIRMNEG SEWEWWINSHE|LD 2_6iT6rT

2_hHeweTullesr FLDESTLIN(D SHTeuors.

Prove that f =e* [(2y +32)i+ 2]+3E] is irrotational. Find a
function ¢ suchthat f =grad ¢

f =eX [(Zy +32)i+ 2]+3EJ 6T63TLIZ| SO HDDS| 6T60T [BMIEYS.

eweyd f =grad ¢ eer o sieneunmy ¢ -uflemerTs: SMewoTS.

5 AF-1538




20.

Verify Stoke’s theoremfor f = (2x-y)i-yz?j-y?zk where S

is the upper half surface of the sphere x2+ y2+z2 =1and Cis
its boundary.

S etsirug X% + Y2 + 72 =1 a6t BaNETES6iT GLOEOLIGE SHeDIGEHTETILD,
C er6t1LI81 Si560T 6T60EMEVHBHTE eevlled f = (2x- y)i— yz2j-y’zk &®
svBLT&ES6tT G5 D& Hemest GFMHSSILILITIT.

*k*k
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AF-1539 BMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2010

Second Semester

Mathematics
INTEGRAL CALCULUS AND FOURIER SERIES
(CBCS /2008 Onwards)
Duration : 3 Hours Maximum : 75 Marks
PART -A (10x2=20)
Answer ALL Questions
a a
1. If f(x) isaneven function, prove that [ f(x)dx= z(f)f(x) dx
—a

a a
f(x) B QL ewL &L eresfled Jof (x) dx = Z(I)f(x) dx 61601 [BI)I6Y .
—a

b

2. Find the value of | xe™, dx
a

x
[xe” dx gy LDBLIDLIS SHT6T0TS.
a

. 72 5
3. Find | cos?x dx
0
% 5
| cos”xdx -g8 sners.
0
. ”2 . 6 3
4. Find | sin’xcos’x dx
0
7

| sinx cos’x dx -225; SIT6U0TE.
0



ab
5. Evaluate (f)(f)(xz +y2) dxdy

2
dxdy _gg semadGe.

O

b
(j)(x2+y

23
6. Evaluate (J) [ xy dxdy
X

23
(I) [ xy dxdy _gg semadps.
X
7. Define Gamma function

SITLDIT FMTWLI 6UEHILIT).

11
8. Prove that [53) =TT

11
,B[EEJ =TT eieor Bryeys.
9. Define halfrange cosine series.

SDHew] 61158 O\HTEWEFEIT 6)GTLEDIT CUEHIWIM).

10.  Find the Fourier coefficient @, for the function
0,-r<x<0
/ (x) X 0<x<rn

0,-m<x<0
f (x X<y < 7 ST60TD SEMILSSTEN SLpfLIT s ) -23 Setors:.

PART -B (5x5=25)
Answer all the Questions choosing either (a) or (b)
7S
1l.a. Provethat | —30%_—dx=7
0 sinAx+cosAx 4
?—sin%x dx = gen Bmieys
0 sin%x +cos% 4

X

Or

2 AF-1539




12.a.

13.a.

14.a.

T

2
Prove that | logtanx dx=0
0

T

2
[ log tanx dx = 0 ereor Byeys:.
0

Establish a reduction formula for [ xtedX dx(n eN )
| xneaxdx(n €N) 660 2668 2T L 6ubE.
Or

Find a reduction formula for I, = [cosec” x dx (ne N)

I, =[cosec x dx (n € N) 5& R ROHS eI ILITLOL SHTERTE.

a~Nax

By changing the order of integration evaluate d (f) x? dydx

aax
2
asnewauiL® euflengenw H) ([) (J; x“ dydx gy LDSLIEDLI SHIT6T0TE.

Or

O(u.v) (%)
o(x,y)o(u,v)

<

=1

Prove that

’ S|
o(x,y) o(u,v) sTew (B,

(n+1) 13.5...(2n-1)
|(n+l): 2.4.6......2n

Or
Prove that B(m,n)= B (n,m)

B(m,n)=p(n,m) aen Boeys.

3 AF-1539




15.a. If f(x)=|x|,-w<x<= expand f(x) asa Fourier series

(—7,7) eetip @ewLeeueflufsd f(x) =| x | -g seLpfwit O\gmLgTs

eflifleuna&Lb S\FUIS.
Or
b. Showthatﬂ_x:%+siri2x+si1;4x+sin36x+ ....... 0<x<r
0< x < -6 n_x:%+siri2x+siré4x+sin36x+ ......
6601 [BMI6S.
PART-C (3x10=30)

Answer any THREE Questions

T

1
16.  Provethat |log(l+cosx)dx= nlog[aj
0

T

[ log (1+cosx) dx = zlog
0

1
[Ej eT6v1 [BMI6 5.

2 m
If f(m,n) = [ cos"xcosnxdx | prove that
0

17.

f(mn)=—F f(m=1,n=1). Hence prove that S (nn)= 2nn+1

%

f(m,n)z (f)cosmxcos nxdx eresfléo f(m,n):mimf(m—l,n—l)

_ T
o ot @8Swe | )= T aon s,

18. By changing into polar coordinates evaluate the integral

2a \IZax—xz 5 >

I (x +y ) dxdy

0 0

BUITEOIIT SpULIS EISTENEVSEHEE DD O\5Ten&UNBS

2a\)2ax—x2 5 >
I (x +y )dxdy
0 0

AF-1539




T,

% 7
19.  Provethat | do [ \sin@db=n
0 Vsinf g

72 7
[—40_"( 5in6 do=r aenBrews.
0 Vsinf g
200 Iff (x)={0x _0”56)520 prove that its Fourier seriesis

/(%)

7 2|cosx cos3x sin x sin 2x sin 3x
=< + +. +
4 & 2 32

- _
Hence prove that "3 nZ1(2" )2 .

—r<x<
f(x)= {Ox 07;;);_”0 eTeull6d @601 Lyt OBLIT

f(x)=l—; cosx  cosdx . R x | sin 2x | sin 3x

2
_71- =
eTeut [Bmi6s. SHeNBHEH 8 =~ ( e )2 6T [BMI6YS.

5 AF-1539




AF-1540 BMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2010
Second Semester
Mathematics
THEORY OF EQUATIONSAND THEORY OF NUMBERS

(CBCS—2008 Onwards)
Duration : 3 Hours Maximum : 75 marks

Part-A (10x2=20)
Answer All Questions.
1. Find the equation whose roots are mulitplied by 3 the roots of
X=X +4x+5=0
X* = TXE +4X+5=0 e6b1D FIDEITLINLIQEH ALPEORIBEDET 3 Sp6d

O LHSB6uTTEL HEMLLILISUNHEMD LPEOIRIGEITTE 2_6HLULI FLOETUND SHT6T0Ts.

2. Find the equation whose roots are increased by 2 the roots of
X +2x2 +4x-7=0
X4 +2X2 +4X—T7 =0 eir cLpeomiG6fled 2 gal'L SemLs@SLD

FLDEBTLITLLQ6METTE: STET0TS.

3. Showthatthe equation X° ~ 6%* -~ 4x+5 =0 hasatleast two
imaginary roots.

X% =6X2 —4X+5=0 661D SN DG GODHSS SIHTG

SHDLIEMETT CLPEVIRIGET 2_650T(B 616018 Far L (B.

4.  Findthe integral roots of x*+2x°®—x—2=0

X*4+2X3 —X—2=0 65T 1pp 61651 ALPEOIRIBHEDETTE: SHITET0TE.



10.

11.

a.

Define a perfect number.

61FLDEMLDILITEDT 6T630T. 6UEHIULIM].

Find the sum of positive integers including unity which are less
than 600 and prime to it.
600-2 6l @emmeurssr 600 HMID 600 2_L 65T LDSTEERMQUITEDT

ersvurserfletT Fa(Bge0 srevns. (-2 C&NsSE).

State Fermat’s theorem.
ewimpL CHMHMEems ).

Find the remainder when 2100 is divided by 17.

21000 _gp 176y IGSHGLDCLNG| HWLSGLD L5HEOWIS SHT6TT8.

State cauchy’s schwartz inequality:

SNFE-6T0GEUMITL 610 &FLD6UT 6TTEMLDEMUIS S T)l.

Show that 2ab < a? +b? where,. a,b are distinct positive
numbers.
a,b erstruer Qe ® g uinsbe LWEDS EETTEET erefled

2ab < a2 +b? eev18 FaL B

Part-B (5x5=25)

Answer All" Questions choosing either (a) or (b).

Find the equation whose roots are squares of the roots of

4

X3 E2x% £ x+1=0

4

P43 +2x2 +x+1=0 63T eLPEOMIGETTI68T EUITSSHTIGHEM6IT

CLPEOTRIGENTTES E\GHTETOTL. FLDEITLITL IQEM6UTE: HTCT0TS.

(On)

2 AF-1540




12.

13.

14.

a.

a.

a.

Show that the sum of the 20" powers of the roots of the
equation x* +ax+b=0 is 50a* b? —4b°

x*+ax+b=0 61607 SLDESTLIML Q6T eLpevrhigerilett 20618

DiBE&sesi saBsed 50a* b? — 4b° eens sar Gs.
State and prove Rolle’s theorem.
Gomedlest GeHMSemBHE o, BerbLil.

(On)

Solve X5 +6x4 +11x3 +11x% + 6X +1=0.

& X% +6x* +11x3 +11x2 + 6X+1=0.

Find the smallest number with~18 divisors.

18 eu@LILNeiTaEBenLI LSFAMIL eTctoretllenens Smetors.

(©n)

Define amicable numbers, verify whether 220 and 284 are
amicable numbers.

[BLLLITEDT 6T6T0T&H6MeNT 6UenIUIN) 220, 284 @I6tor(®LD L LIT6TEneuLIT

6601 GFMHSGILILIMIT.

Find the remainder obtained in dividing 210 by 47.

2% -23 47 O460 61G5S HMLSHGLD LBHEmUIS SHTeturs.
(Or)

Show that 320+ | on+2 s divisible by 7

32N+l | oN+2 gredTLIg) 7-Dh60 CUGLILEIRIQUIE) 6T6TE ST B.
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15.

16.

17.

18.

a.

Find the greatest value of a2 b* ¢® whena, b, call positive
quantities whose sum is 30.

a, b, C eretrues F0.(B560 30-82 E\BHITEWIL LSl6nS; 6T6wIS61T 6T6ufled

a2 b* ¢® Bueum eI ewens siets.
(On)

State and prove Weierstrass inequalities.
GVQLLILITENL TN &FLDevflEsTemLDemILS: Saf] [BerbLT.
Part-C (3x10=30)

Answer any Three Questions.

Solve the equation 8x* —90x3 +315x? —405x +162=0
given  that the rootsare inG..-P.
8x*—90x3 +315x% —405x+162=0 6T63TM & LDEOTLIML 1 63T

CLPEOTRIGEIT EIHHSS E\SHITL60 2_6iT6rTenT. G emevis Si.

Find the positiveroot of x3—7x —7 =0 correctto 2 places
of decimel using.Horners method.
anmissi weomulies X2 — 7X —7 =0 et LesLINL Ig6iT L6

CLPEVS60S BITT(B SFLD 6068 TS SLDIGHS HITEH015.

Find the number of divisors, sum of divisors and product of
divisors of 480.
48060 eu@LILITetTS6rl6tT eT6vTTEN0N S6M8. HEUDN6IT S (B&H60 LDHMILD

O WI(HEBMDLIEOETT SHTEToTs.
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19.(a). Show that every integer which is a perfect cube is of the form
7P or 7P # 1.
apLiLig ereter eueleuneiTmid /P teveog [P 7 1 etettm euigefied
BHEHSLD 616018 Fal B&.
(b) Showthat 18!+1 isdivisible by 437.

18141 etetiLgy 437-460 UGLIBLD 616018 HT6TUTS.

20. If a, b, care positive real number, suchthat a?+h? +¢? =27
then showthat a®+b®+¢® >81.
a, b, C eetruer a2 +b2+c2 =27 eeor 2_éiter QUDUIOWISGITEET 6T6ul6n

ad +b® +c3 >81 aens sar®s.

*kk
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AF-1541 BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2010
Third Semester
Mathematics
SEQUENCE AND SERIES

(CBCS/2008 Onwards)

Duration : 3 Hours Maximum : 75 marks

Part-A (10 x 2=20)
Answer All questions.

1. Showthatif (a,) isamonotonic sequence then

ata,t...... a, . )
n Is also a monotonic sequence.
ata,t....... a,
(an ) eT60TLIG)| RIT RBELINGGS OISLIT eT6ufl6d n

eIESTLISIOLD QT RHELINEGS O\STL I eteor [BerpLN&:&6]LD.

|
3. Provethat the sequence (:—nJ converges.

n!
(_nJ ETEOTEDILD EYSITLIT R(LPMRIGLD SHEoTEMLDU|EML LIS 6T6ur [BerbLa.
n

4.  Show that any Cauchy sequence is a bounded sequence

SM6 O\SITLIT REUCICUTEITMILD Q(F ETE0ENEOSEGLLILL EYSITLIT 616518 SHITEUOTS.

1



5. If 2 a, isaconvergent series, show that nbtoo a,=0 , give

an example to show that the converge is false.

2.8, aetiug @F @EGRGL OsTLiafens eefled n E)too a,=0 61601 S

SIS, GFH60T DMIFHENED _6TTeNLDUIEOED 6I6ITLSDES R 2 &MTewrLd

565

nn

6.  Discuss the convergence of the series 2 —(n R 1)n 1

nn

(n . 1)n +1 6651 QGMTLIT euflemaufetT QBMHISHED &63TENLDEMIL

OIS,
7. State : (i) D’ Alembert’s ratio test i) Raabe’s test

(1) @’ @peorbuii-6ir 6flds Gengenenr.w 1) pmAev -6ir GFmgemEDT

ST6ITLIEUDEMME: S0 M)s.

1
8. Test the convergence of the'series 2 (log n)"
1
(log n )n eT60T E\SMLITeurflemFUT6iT ([HIHISBE0SH6TTEHLDEMIL
GFndaaeaLD.
9. State Cauchy’s condensation test.

SMafuen &(H5:& 560 G5MTHENETENILIS SaDeLD.

10. Showthattheseries 1-5+5—+.o. converges.
21,11 . . L
1 2 + 372 to 61601 O\GMLITETlens R(HMISHED SETTEMLDUEHLUIG]

616018 SHITETOTS.
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11.a.

12.a.

13.a.

Part-B (5%5=25)
Answer All questions choosing (a) or (b).

Show that a sequence cannot converge to two different limits
R O\STLITENE S 6\6ueBaIm) 6T60MEVSHEHSHES RUBBIS (LPIQUITE)| 6T60TE

SITE0TS.

(Or)
1 1 1 1
Showthat Lt { + Foeen, +—}_
n— o \/2n2+1 \/2n2+2 2n2+n \/E
1 1 1 1

Lt + Foen, 4 =L .

60T

n—>°OL/2n2+1 Jon? 42 2n2+n} 7 e

SMBS5.

State and prove cesaro’s theorem
Ae@nmefleit C5HM56mS 61 [BebLISSLD.

(On)

State and prove Cauchy’s general prinicple of convergence of a
sequence of realnumbers.
@@ EWwWOwenT QOFTLA6N QIHH&H6OS6TDDSESHTET  STaduiesr

OILINEISCHTLLM 6L 61(S) BerbLIGHSHaLD.

(On)
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1

_1 |_2
b.  Show that Z[4n2+1j >

03 [ S
An2 11, 2 TS &GS

14.a. State Gauss’ test. Using it test the convergence of the series

&I610-60T CHFTSHEWETTEMIL 6T(LPSEYLD. AHS6W6uTLI LILTLIGSS

135 (2n-1)
22 262 (2n )2 6T60TID EYGMLIT euIfleneuN6sT 6(HIHISHE0 SEtTemLDEMIL

BsMH5aHELD.

(Or)

3
b.  Test the convergence of the series Z( 2 :ﬂ

3
Z(gn—iﬂ 1601 QST surflenFulledr QHHISED &6iTeHLDEMI GFTHGHSE]LD.

15.a. State Cauchy’s integral test. Hence show that

1.1 1 i .
Lt (1+§+§+ ----- +ﬁ—|°9 ”) exists and lies between
n— oo
0 and-1.
1.1 1
) t)too(l+§+§+ ..... +ﬁ—log n) g2 LoSUIIL Guwieyb eTemmeyLd Sig6bT

WSLIL| 0,1 SpSWaUDMISHES SBEOLLILILLE)] ETEOTOULD SHIT6T0Ts:.

(On)
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b. State Leibnitz test. Hence show that the series

2%_3%(“2)+4l3(1+2+3)—5i3(1+2+3+4)+ ....... converges

1 1 1 1
———(1+2)+4—3(1+2+3)—5—3(1+2+3+4)+ ....... 161D QSLIT

2 3
aufleng QBHIGLD S6TTEHLDUIEHLUIS)] 6T60TE: HITCT0TS.
Part-C (3%10=230)
Answer any Three of questions.

16.(1) Show that any convergent sequence is a bounded sequence but
not conversely.
RBHIGLD OVGTLIT QEUCGUTETMILD E(F ETEOEMEDSH@LLIL L VLT 6T6sTELD

85657 LDM|SH6060 _ETITLDUIEOED 6T6TTOLD [BerbLI:

(i) If (a,)—>a, (a=0) forall mand a=0, thenshow that
[;j%;
a, a

() —>a, (a#0) wigid e N-bei> a0, aafe [éj—%

616018 SHITETOTS.

17. State and prove(i) Cauchy’s first limit theorem
@)  Cauchy’s second limit theorem
(1) smeguisit wsed sedanes aHID
(i) srafuisir @etorLb e1606m608; GEHMHMLD ETETLIEUDEDD 6T1DE

BerpLAg&6aLD.
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18. Show that the harmonic series Zn% convergesif p>1 and
divergesif p<1.
Zn% eT6tTenILD Bewas aBMLeuflens P >1 eresfled @BmiGLD eTesrayLd
P <1 erenfled eAifuibd eTemTeNLD STewTs:.

Lyt

12
33

19. Test the convergence of the series g :1)) g ; X3

éX % g x? :13 g :; ot eT6dTD QG MLTeuflemeauledT (phIgH6e0

S6tTenDemiLl GFTE 5 SH6LD.

20.(1).  Show that any absolutely convergent series is convergent.

(@)  Show that inanabsolutely convergent series, the series formed

by it is positive terms alone is.convergent and the series formed

by its negative terms alone IS convergent and conversely.
() ebs DD EREGS OSMLHBID SHRIGLD 616018 SHT6T0rs.

(i) ef 9w eehes esiLfeo Vs 2 niliIL&ssT WLEL O&TET6

SIBL&ESLILGLD, OSTLIT @IBMHIGLD, HMID SHS6T GeDM 2_MILIL|SS6T

LDL(BLD 6\ST6T0T(B SHEWLDSSLILIBLD 6)HITL(HLD SXIHBIGLD 616318 SHT6toTs:. S&60T

LDM)56MEEMUIULD [BerbLiG&6LD.

*k*k
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AF-1542 BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2010

Third Semester

Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS /2008 Onwards)
Duration : 3 Hours Maximum : 75 Marks
Part-A (10x2=20)

Answer ALL Questions

1. Verify whether (a2 ~2xy -y’ )dx ~(x+%) dy =0 is exact.

(a2—2xy—y2)dX—(X+y)2dy=Osr€&rm AMES 6w FETUT®

6WI([HSSLDIT60T SFLDESTLITLIT eT6dTm) SHlLIMIT.

2. Solve y=2px+yzp3

&t y=2px+)y°p’

: . d’ d
3. Find the particular integral of x* d—; + 4xd—§ +2y=¢e"
X

d* d
2 _§’+ 4x P 4 2y=¢" & foliyg Sireneus: Hmers.
dx dx

d
4. Solve : dx 9 _dz
yz Xz Xy

dx _dy _dz

yz Xz Xy

S



Verify the condition of integrability of the equation

(2x2 +2xy +2x2° + 1)dx+dy+2zdz =0

(26 + 239+ 2x2% +1) dr+ dy +22dz = 0 qeD  ED6TLIL QS

a5 menaulBgedlei BLIbSenesTenwIg FiflLimit.

2
&ir: xzz—;+2x%+2y:0
X

2 2 2
Eliminate 2 and b from = +2y + 127_2 = l'and find the partial differential
a
equation.
2 y2 2

>—+ 127_2 =1 er6t &LD6HTLIML 1p6b @ BuogyId b 61681 WOMMl6dBEmeT B,
a

LGS a16m&:8 618D SFLDEITLINL ML S SHITET0T.

Eliminate the arbitrary function f from

f(x2 +y2+22,22—2xy):0

f(xz e 2xy) =0 et FLDGETLIML 106D f eT65TM FMTTLCw6TT B

LGS QUDEE6S(D FLDETLIML6MLE SHITEU0T.
Find L (tze—st )

2 3¢ . .
L(f e ) 238 SHTevoT

2 AF-1542




t
10.  Find L(l‘f J

Part-B (5x5=25)

Answer the followings questions choosing either (a) or (b) from each.

11a. Solve (y=3x")dx—x(1-0)dy=0
&i: (-3¢ Jdx—x(1-x7)dy =0
(Or)

b. Solve xp” + p(3x* =257 | =6x=0

&ir: xyp2 +p(3»)c2 —2y2)—6xy=0

de Ay v dz
12 a. Solve: y-xz yarx 24,2

dx dy dz

St : y—xz Syztx X +y?

(Or)
b. Solve: cosx dz—y+sinx d_y+4 (cos 3x) =8 cos’x
’ ’ dx? dx Y
dzy . dy 3 5
&i: cos x d—2+smx a+4 (cos x)y=8 cos x
X

3 AF-1542




- d’
13 a. Solve by method of variation of parameters d—;j +n’y =sec nx
X

42
—y+n2y=sec nX g HlWewl SGIOG WIMIGED WPE»DHEDWIL

dx?
LWeTLUGSDS Siey smevor.
(Or)
b.  Verify the condition of integrability and solve
3xdx+ 3y2dy - (x3+y 316 )dz =0
3x2dx+3y2dy—(x3+y3+ezz)dz =0 16T &LD60TLIML L9 65T

65 TemaUNBSel6T BLIhFemestemiu FLMTSS! Sy smevor

14a. Solve: px(y2 +Z)—qy(x2 +Z)=Z(x2 —)/2)

&ir: pX(y2+Z)—qy(x2+z)zz(x2_y2)

(©Or)
b Solve: p(1+4%)=q(z-1)
i p(1+4°)2a(z-1)
o s+2
15a. Find ) 2
(s +4s+5)
cl—st2
(s2+4s+5) % e
(Or)
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16.

17.

18.

19.

b. Find L' {&}

s*+4s+3

L_l{—s_3 } 5> SIT6H0T
s +4s5+3 &

Part- C (3x10=30)

Answer any THREE Questions

(@) Solve : x? (y—px)= yp?
&i: x* (y—px)=yp’

(b) Solve : z= px+qy+ pg
& z=px+qy+pq

Solve : x?y"—xy'+4y =cos (logx)+x sin (logx)

& x*y"—xy'+4y'=cos|(logx)+x sin (logx)

Solve by the method of parameters y"+3y'+2y = x>

P43y "+ 2y =’ £ SIWETT H60S LDNMISEO WPEPDEDIILI LIETLIGSSS

&

Solve by Charpits method ( p+q )y =qz

smmiLev wpenmenwitt LWeTLGSSS St ( P2 +q 2 )y =4z

AF-1542




. dzy dy
20. Solve the equation fd7—(2+f)—+3)/=t—1when

dt
y(O)ZO.
d*y dy
th_(zﬂ)E”y:t_l @ y(O)zO, eTETEYID  EILIMIP G
STeYSHT6T0T.

skkok
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AF-1543 BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2010
Fourth Semester
Mathematics

MODERNALGEBRA

(CBCS—2004 Onwards)
Duration : 3 Hours Maximum : 75 Marks
Part-A (10 x 2 =20)

Answer all the Questions.

6160601 6Al6BTTEHEHHGLD 65l6mL HH6rflGHHAILD.

1. Defineacyclic group.

R UL G6056MI CUEHILIEDD S\ Ui

2. Inan abelian group show that(ab)® = a%b?.

o SBedweit GeogBed(ab)? = a?h? ereer Breys.

3. LetGhbeagroupanda I eG. Prove that order of a=order ofa™.

G o @ acG aafléd -6t auflsns = 3 66t auflens: etest Bryeys.

4. Provethat the intersection of two normal subgroups of agroup G is

a normal subgroup of G,

8 CHiTemLD 2_1'G608365T 616G (b ClBITemLD 2_L'G60LD 6160t [BMI6s.



10.

Define centre of a group.

R GS6OSI6T EMLDIULIG NS CUEDIUINEHE.

If H is a subgroup of G prove that aH =bH =>a'beH.

H etstrug) Geir 21 @gevtb aissfieo aH = bH => a b e H aieer Bieys:.

Define Kernal of a homomorphism.

(b O\FUIEL DTS CHMTESE0165T 2_L H(Hewey aUenIIm).

Define isomorphism between groups.

SOOI EHSBemL BT ifleng FMTLI6H eueDTLIEDD &([HsS.

If Ris aring. Prove that (-a) b.= a(-b) =-ab Va, beR.

R erstrig) @ euememwib eresfled (<a) b =a(-b) = -ab Va, beR aeor Bmieys.

If Risaring suchthat a?=a for all VaeR then prove thataxa=0
o aumerwsHed’ = 4 VacR assfieb @ X @ = O ereor BerpL9.
Part-B (5%5=25)

Answer all the Questions.

616060 6l60TT&ESHEHHGLD flemL wierflégEaLD.

11a. Let G beagroup and let a be a fixed element of G.

IfH ={HeG|ax=xa } then prove that H_is a subgroup of G.

2 AF-1543




G a6t @evgeo A ereitLig) @ Beweowen & iy H, ={HeG |ax=xa}

aiesfled H. Spemmg Getr 2 1 @evib erent Bieys.

(On)

b. Prove that any cyclic group is abelian.

REUCIGU(H 6ULLEGE0WPLD SHLIEOUI6HT G60LD 6T60T [BMI6YS:.

12a. Show that ifa group G has exactly one subgroup H of given order

then H is a normal subgroup of G.

G 661 @60LDM6ETIS), OVETBESLILILL ETERITENEDTT UMEHSITE ©_6HL LI D" G60LD
6b1emM DL BELD WD myETeNg)| 616010 DiBS 2 1 G60LD GBITEMLD 2_L'G60LD 6T6ur

Bmieys.

(On)

b. State and Prove firmats theorem.

umpn. CEHMSems 61(pd Bmieys.

13a. IfHisasubgroup of G, Prove thataH =H < acH.

H etstrugy Getr 2_r@eoibd eresfled aH = H < aeH etewr Bmjeys.

(On)

3 AF-1543




14a.

15a.

Prove that every group of prime order is cyclic.

LD&IT 616001 MIflema 2_6mL LI G6OLD ([ EULL &EG60LD 6168t [BM6Y&.

Let G be any group show that f: G = G given by f (x) = x*isan

isomerphism by G is abelian.

G estiug @m e f : G > G aetrp iy f(X) = X aretrmy

auenTLNIGSILL@6Teng). F eretLg @uwied OMDNS G6EDWELLSHES
Gsemeuwinent phmib Gungjones Bubsenes G @ SiTeSlL6tr Geold eresra:
SML®.

(On)

Let f: G = G’ be anisomrophism. Ifa € G then prove that order

ofais equal to the order of f(a).

f:G = G’ astrug eeomisefisir @uweoompns Camigge d € G aevlled asbr

auflenswyib T(2) sir euflemsiLiLb &Lotb eteor Bmieys:.

IfF: {a+b\2]a bcQ}then prove that F is a field under usual

addition and multiplication of real numbers.

F:{a+ b\/2_| a, b ¢ Q } ertrm ssemrib Qupi e WwietTSefl6HT Sarl” L6b DHMILD

EILIBE&HEMEVLI EILIMMISE (H SH6MTLD 6T6uT [BMI6Y&.

(On)
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b. Prove that a finite commutative ring R without Zero divisors is a
field.
LFAW euGLILTETa6T Beoeons pigaysiar Lifiombm eusweruib R @@ serb
616 [Bnjeys.
Part-C (3.x10=230)
Answer any three Questions.
eT606UGWIEDILD eLp6dTH) 6M6vTTE:SHEHE:S sfemLwlerl.
16. Let Aand B be two subgroups of a group G Prove that AB is a
subgroup of G if AB = BA.
G astp @ &0s580& A wihmib B astiuesr @rem® 2 1 @eomisst. AB
aeirg) Getr 2 1 @eolona SbULSHG. GHenauLTengID GLITSIDTETSIDTeS

Buksewesr AB = BA eret1LGs ereirmy Bmieys.

17. State and Prove Lagrange’s theorem.

eeomisIMEb&lulest G5hmsHems eripd Bmieays.

18. Let N be asubgroup of G. Prove that the following are equivalent.
) N is.a Normal subgroup of G.
i) aNa* =N VaeG
iif) aNa'* <N VaeG

V) aNa*eN VNeG and aeG

5 AF-1543




19.

20.

N erstrigy Getr b 21 &601D. SLPEUTHEUEIT HEDETSFILD FLDTCITLDTCITENEY 6163
Bmieys.

3) N eretrugy Getr 9@ GoiewLb 2 1 G6old

9 Semesg acGagw aNa™? = N

8) Siemesg acGaew aNa™' < N

R Steweuigg N eG wpmib acGaeb an ateN

State and Prove Cayler’s theorem.

GauweNufleit B5MHMSEMS 6T [BMIe)s.

Show that (Z, ®, ®) isaringwherea®b=a+b—-1 a®b=a+
b —ab.

a®b=a+b-1wbhmgba®b=2a+b-abeefe (2, D, ®) eetrug
(H CUEMENTLLILD eT6dTm)] [BMI6YS.

*k*k
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AF-1537 BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2010
First Semester
Mathematics
DIFFERENTIAL CALCULUS AND TRIGNOMETRY
(CBCS —2008 Onwards)

Duration : 3 Hours Maximum : 75 marks
Part-A (10x2=20)
Answer ALL Questions
1. Find the n™ differential coefficient of gj,3x

Sindx -6 N SbeUG EUDED E1G(LDEDEUS SHITETITELD.

2. If x=sin@, y=cosp& prove that (1—x2)y2—xyl+ p?y=0

X=sin@, y=cospo eetfed (1—x2)y2—xyl+ p?y=0 ereor

BerbLig&6aLD.

3. Show that for the-parabolla y* = 4ax , the subtangent at any
point is double the abscissa and the subnormal is constant.

y? = 4ax 6I60TD LITEUEDETILSSENG D56t erliemerflulieyd giememrs
OsTECsTLIENS DHF&sH 61HTmevsiein @BLDLMIG 6IETa|D &) 6D6T s
\emIGaT(®B &(H LoMNN6S! eTevtaD [BerpLIss6aLD.

4. Find ¢ forthe spiral y = ggfcote

I =aedcote eetim s@mellée ¢ ~65T LDBLIEHLIS; HTET0T8.



5. Show that the radius of curvature at any point of the catenary

)l %]

%) o1 FraiBedlisBett erLiLjsimerufleyid DigetT euemeTuImILD

y2
¢ | eevta; HMLBS.

y =ecos h(

o <

y =ecos h(

6.  Provethatthe (p—r) equationof thecardioid r =a(1-cos@)
3

is p2=%.

r=a(1-c0s6) aeim Oimesseusmertudes (P—I) swein@ p? =%

eteut [BerpL.

7. Show that ¢os50 =16c0s® 0~ 20c0s® 6 +5c0s 6

0856 =16¢0s° @ —20c0s O +5c0s0 61698 Setuis.

Lt X=sinx _1
8. Provethatxﬁosinx(l_cosx) 3
Lt —x=sinx _1 .
X —>0SinX(1—cosx) 3 &6 Berpiildselb.
9. Show that ¢if — cosg+ising

el —cos@+ising eews smGs.
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10.  If x+iy=cos(u+iv),where x,y,u,v arereal prove that
(1+x)° +y? = (cos hv+cos u)2
X+1y =COS(U+iV) wpmub X,Y,U,V eebrene 61ou ereafled

(1+ x)2 +y? = (coshv+cos u)2 eteot BeELNSELD.

Part -B (5x5=25)
Answer all questions choosing either (a) or (b)

11.a. Findthe nt" derivative of sin? xcos® x

sin2 xcos® x ereufled N -Dheus) CUEHEBEHEEDEDEU BTG LlipHHayD.
Or

b. If y=(x+\/1+x2 )m, prove that

(1+x2)yn+2 +(2n+1)xyn+1+(n2—m2)yn =0

y=(x+ L+x )mm(“XZ)yMz +(2n+1)xyn+1+(n2—m2)yn =0

eteut [BerpL.

12.a. Find the angle of intersection of the curves r = g sin 20 and

r=acos26¢
r=asin26.,r =acos 20 a6 cuenareuenrseT 66ul (BLb
BTETTSHENS5 SHettTBLIIQ.

Or
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b. Show that the angle ¢ at which the radious vector cuts the

1+e0059)

L _ : —1(
curve n—1+ecose is tan s<ing

% =1+€C0S0 a6t cuemeTeumIUTEHETT DG SHeDT Sl BID

l+ecoséd

esind ) 616018 ST (H&H:

@aIMeuTLDITEDT ¢ 60T LDALIL| tan_l(
13.a.  Show that the envelope of the family of straightlines
y+xt=2at+atd is 27ay? =4(x-2a)’
y+xt=2at+ at3 er6tTD GrHT&EGSHML(B& G(DLDSH6tT &(Lpefl
27ay2 = 4(x - 2a)3 616018 BB .

Or
b. Prove that the radious of curvature at any point of the cycloid

a(f+sind), y=a(1=cos0)is 4a cos(ﬁ)

X 2

x=a(0+sinf), y=a(1~cos0) aenp ewesemitgsir

eiysirerflufieyd igetr elewemwnmd 4a COS (%) er6ar BerpLIGSLD.

14.a. Find the expansions of cos n @ and sinn @ ispowers of
sin @ and cosines of 6. Deduce the expansion of tan n

0 -et1 ewF TSRS, O\BIEMFSHTBETSHT D BHSSHMe0 COS N @ , Sinn @
erstTieuMIetT sflfleunaagema 6wT® Lg&SHeuaLD. HS6iTeLpeoLd

tan n 0 -ex Aifleneus OsewTIS.

Or
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15.a.

16.

17.

Expand sjné @ is aseries of cosines of multiples of g
Sint @ emeu @ -et1 LMIGS6 6T OBTERF TSR R O\GTLTEUTlEDFWITE
efleuGSsl.

Express cosh @ interms of hyperbolic cosines of multiples of 6.
Cc0Sh O eweu O it LG S6 6T SNBLITUEEITLLIS S\BTEnF6TIH61TI60

IRSOLD

Or

_ 1
Show that tanh™x = EIoge (i—i) ,'Hence expand tanh™ x

asaseriesin X.

_ 1
tanh 1X=§Ioge (i—i) e160Ts; HLBS. 6t epeotd tanh™ x &

X 6b ¢ Qg LTeuflemawing efifleuBs .

Part - C (3x10=30)
Answer any“THREE of the following

Find the maximumand minimum values of Z(X2 —y? ) —x*+y?

2(X2 -y° ) ~x*+¥* ain BLeWLH, BEHM) LI smeTE SHerrBLil.

Find the asymptotes of

X+ 2x2y —xy? —2y3 +4y? + 2xy+y-1=0

X3 +2x2y —xy? —2y3 +4y? + 2xy+y-1=0

-60T 15 TEMEVS O\STBEHTBEHEN6ITS SHTETITS.
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18.

19.

20.

2 2
Show that the evolute of the ellipse %5+ y—2 =1lis
a® b

2

(ax)% +(by)% = (a2 —b? )é

2,y

;_2 + b2 =1 eretrm Beiteur L &S6tT euEmETEY EPLDWILILITENS

N

2
3 4+ (by)% = (a2 —b2 )é 616018 ST (5.

(ax)

: ab _ bk .20 42
Prove that the equation -5~ 5ing =2 P hasfour roots

and that the sum of the four values of.@-which satisfy it is equal
to an odd multiple of ;7 radians.

ab _ bk _
cos@ sinf

2_6501(B eTeuTeLD Digement [Bemmey OFWILD () 66T [BTeiTg LdLiLserflest

8.2 _ b2 . 3 - . ..
6T60TD) FLDEITLIML1QM(& BIT6ITES ELPEOIRISEIT
F0.(B560 7T Griguiesfled @MHenm DG EH&E FLDOLD 6T6vTaLD ST Bs.

If tan (A+iB)=x4iy, prove that
0) X2 + y2+2xcot2A=1

(ii) x> +y%2+1-2ycoth 2B =1
tan (A+iB)=x+iy eesfleo

0] x> +y% +2xcot2A=1
(i) x2 +y2 +1—2y coth 2B =1 erewé s @s.

*k*k
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