Code No: 30911

- FACULTY OF SCIENCE
B.Sc. (1-Year) Backlog Examinations, March-2020
MATHEMATICS
Paper-l :
(Differential Equations and Solid Geometry}

L5

Time: 3 Hours Max Marks: 100

Note:- Answer six questions from Section-A and four questions from Section-B, choosing
at least one from each unit. Each question in Section-A carries 6 marks and in
Section-B carries 16 marks.

MaHOE —58 e 08 EDHEW 88 (HEDH HERE D-Verrsnd® 6 HHe
§-DrrEns® 4 (HHod SErEEnes (FFaod. Derrin- & PGS
6 &rtpen, Dgritsn-B & (H8 HHD 16 Hrtyen.
SECTION-A

~ (6x6=36 marks)
Unit—_l

1. Solve(Sinx Cos y + € )dx+(Cos x Sin v+Tan y)dy=0.
(Sin x Cos y+e™)dx+(Cos x Sin y +Tan y)dy =0 & Pposod.

2. Define Clairaut’s equation and solve SinPx Cosy = CosPx Siny+ P.
38" $do8seod DgDoBod bddlo SinPx Cosy = CosPx Siny+ P & FHodod.

Unit-1l
3. Solve(D’ +4)y = Cos2x.
(D +4)y = Cos2x 0 FHotod.
4. Solve@ =3e”, P _ x+y
dt dt
49 3e™, L x+y 5 FOHoBE.
dt ar
Unit-lll

5. Find the equaﬁon of the plane through the points (4,1, 1), (1, ~1,1), (-7,-3.-3).
LLD.(L-LD, (-7,-3-5)Doide Home Hh Svo KiEEHo EHFEE.

6. Define sphere and find the centre and radius of the sphere
267 42y 122 2+ 4y +2243=0. |
g0 DSDoNold. Hodn 2x? +2)7 +22° - 2x +4y +2z +3=0 f¥o cﬁwéggot‘.ﬁo“m
FTale ity a‘g@”gomﬁ) EHPS08. '



| Unit-IV
. Find the equation of Cone whose vertex i's_ (1,2, 3) and base is y?=4ax, z=0..
B (1,2,3) 500080 gedEsn y2=4ax, z=0 e Ko fogn) %8Bm0 Bl S50,

. Find the enveloping Cone of the sphere x* +3” +z* —2x+4z =1 with its vertex at
(LD,

8o (LLDBG x* +)" +2° =2 +4z= 1 o Bw¥) $)5)ad Foansd mi)aéiﬁeao
ERPS0d.

SECTION-B
(4x16=64 marks)

_ | Unit-l
. (a) Solvex’y dx—(x* + y')ydy=0.
Xy de=(x +y)dy =0 % FrBotod.

(b) Solvexg)—; +y=ylogx.

ng1+ v =y logx % FBoH0R.
X 3 3 :

10.(a) Solvexy?(p* +2)=2py’ +x°.
A (Pt +2)=2py +x° % rhodol.

(b) Find the orthogonal trajectories of X +y =ex.
¥ +12 = cx SEPR8 womboRtsrey SRrHol.

. Unit-1l -
11. (a) Solve(D’ —4D+4)y =x" +¢€*.
(D? ~4D+4)y =% +¢&'H FHoiol.

2
4y 3‘;—y+2 y==Sinx by the method of undetermined coefficients.

2
Z—+3Zy +2y Sin x & @K}c'*&)é o= i) dc‘ﬁ@@s FrHoSol.
x

12.(a) SoIVEy”—zj;’+y =¢"logx by the method of variation of parameters.
3 =2y +y=e"logx& HTHe S5 HHS T FHosod.

] |
(b) Solve ng—{—x%uyﬂlogx.
X .

2

2
xzﬂ—x%v—HZy = xlogx& FHolod.
b



: Unit-11i
13. {a) Show that the condition for the lines x=azt+h, y=cz+d,x=az+b,y=qz+d

to be perpendicular is aa;+cc;+1=0.
x=az+b, y=cz+d,x=az+h, y=cz+d o5 Dypen vonormr doktrds
DHBosw aa1+cc1+1=0 ) SrHod.

(b) Show that the shortest distance between the lines X+a=2y=-127 and
x=y+2a=6z-6a is 2a.
x+a=2y=-12z 580 x=y+2a=62-6a v Bye i EDGEPESD 2a @

BrHod.

14. (a) Find the equation of the sphere having the circle
x* 4y +2° +10p—4z-8=0,x+ y+z=3 as the great circle.
Py +2 +10p-42-8=0,x+y+z=3% BEsw HEEsoT Ko o
580880 SHFTS0AR.
{b) Show that the plane 2x—2y+z+12=0 touches the sphere
x*+y*+2°~2x—4y+2z=3 and find the point of contact.
X 4y 42 = 2x—4y+2z=3 o el 2x—2y+2z+12=0800 $)B08Y Frdod.

0B B Dothipis ETE0B.

Unit-1V
15.(a) Find the equation to the cone which passes through the three co-ordinates
axes as well as two lines ﬁzizf, %l
I -2 3 3 -1 1

Saetd ArSsgen ot sHBasn {—:%:%, %:—Xl-:-;: 5 Botd Byen Hooe

DGh FowD 8BS0 KPSl

(b) Find the angle between the lines of intersection of x-3y+z=0 and

x2-5y2+22=0.
x-3y+z=0 528d5%» x2-5y?+22=0 0 po&sdgpe Sogis oo SHRP504.

16. (a) Find the equation of the cylinder whose generators are parallel to

£_ Y

I =2 3
e3:558men %:%:% % SsmodborT, grsgo x2+2y2=1, z=3rm fe Spbo

and whose guiding curve is x2+2y?=1, z=3.

$&088mo KRS0k,

(b) Find the equation of the right circular cone with its vertex at the origin, axis

along z-axis and semi vertical angle ‘o ".
%iéla’m Sreflothy, wEc z-oforr SHddw écgg @ggﬁmo‘ o 'l eonhte

Fogsy Hdo¥smo LS50l



Code No: 5092/R-16
FACULTY OF SCIENCE '
B.Sc. CBCS I-Year (1l-Semester) Backlog Examinations, December-2020
Mathematics
(Differential Equations)

Time: 2 Hours Max Marks: 80

Answer any Four questions from the following.. (4x20=80 Marks})
o8t DAV trenid [HHod SSrermrod Frdioiin.

—

(i) Solve the Differential equation (x3” —x*)dx+(3x%y* +x7y—2x> + y")dy=0.

(0 = D)+ (32 + Xy — 20 +)7)dy =0 o58eid 58088600 & FEoH.

(i) Solve L -
y—z z—X XxX-=Y)

@ _ b _ et
y—z z=Xx X—)

2. (i) Reduce the equation y*(y— px)=x"p° to Clairaut’s form by the substitution
x= %and y= % ana hence solve the equation. |
x= A Heaw y= 1 @egsmob a5GRHOD V2 (y— px) =x* p* wsbes $E8sery
ThEr08*8 S0y Fdotod. | o
(ii) Solve p*—Tp+10=0

P=Tp+10=0 % FooHsm.

3. (i) Solve 3" =3y +2y=2x".
Y =3y +2y=2x" % Fposcé.
(if) Solve y"'—y —2y=sin2x .
¥ —y —2y=sin2x & Fhosod.

4. Solve Y'—4)y' +y=ecos’ x.

Y —4y +y=e¢"cos' x % FHotol.

5. (i) Solve 3"—2)' +2y=e¢"sinx by using the Method of Undetermined Coefficients.
Y =2y 42y =¢"sinx oEes $hEtno H IS Hrse HFBS® rHotod.
(ii) Solve y"+y =cosecx by using the Method of Variation of Parameters.

3" +y =cosecx wlbold HEGRo D oo Ity SGBY GDTERoD FHotod.
Contd,...2 &



6. Solve x*"+2x/ 12y =x’ logx
Xy +2x —12y = x logx & "rHosol.

7. {i) By eliminating the arbitrary functions f and g obtain a partial differential equation

from z= f(x+ct)+g(x—ct)

z=f(x+c)+g(x—cf) gom

f.g of drgRys BHhared &ohodto Ty 2BE wHted HIBGeeR) TRod.

(i) Solve o* +z)p—xyg+2x=0
(O +22)p-xpg+2x=0 % Fgool.

8. (i) Solve (mz—nmy)p+(nx—iz)g=(y —mx)
(mz —ny)p+(nx—Iz)g =y —nx) & hosod.
(i) Solve z=p’ +¢°

z=p g S Ffoiol.



Code No: 5094/R-16

FACULTY OF SCIENCE
B.Sc. (CBCS) H-Year (IV-Semester) Backlog Examinations, Sep/Oct-2020
Mathematics
{Paper —-1V)
Algebra
Time: 2 Hours Max Marks: 80
Answer any Four from the following questions. (4x20=80 Marks)

SBobrdS® DID Teld BHeid SSrgrore (Frdinio.

1. Define a group. Define order of a group and order of an element of a group.
Find the order of all the elements in Z,, with respect to addition modulo 10.
Siarirorh DEDoSod. KHrdrY SEKBD, SHrostD Sk $5589 JDoSold.

10-5r08 Boseso i Zip & o)) Sroro SSRHD E58%08.

2. Define Cyclic group and prove that every subgroup of cyclic group is cyclic.
HEah SHamseDy DEyDoSol, Siah SHurdro Brs) BB aIvIFo B BHHOBD JrBos.

3. Define cosets of H in group G. State and prove Lagrange’s theorem on groups.
Adredn G 68 H @t 5 Sodeid hoSod. Stumirdned rrod diposd) 800
AbrDohol.

4, Determine all homomorphisms from 23 Z30.

225008 Z3p8 éob o) JSbrsdod 500;50150&_

5. Define ring and integral domain. Define characteristic of a Ring. Show that the
characteristic of an integral domain is O or prime.
Seuhdn, ool E’Jé»a'a’me)‘én DDoBos. Sodh oESTY) Whodold. ¥ ol Esagm

erEdEo Sy Boe werag Somg @dold SrBod.

6. Show that Rfx]/ <x*+1> is a field.
Rlx)/ < +1> §o ©d Srvod,

7. Let ¢ R—Sbe a ring homomorphism. Then show that the mapping from R/ker ¢ to
# R), given by r+ker ¢ ~» ¢(R) is an iscmorphism.
$ R—53D a8 Joch SHErHE o8l ey Riker ¢ %00 ¢R)
r+kerg — ¢(R) e DEDoSDES E.’)E'i)d:’»o ey ErHE ool SrHod.

8. Let f(x)=4x"+2x* +x+3 and
£2(x)=3x"+3x" +3x + x+4 where f(x),g{x)e Z,(x) compute f(x)+ g(x)
and f(x).g(x). )
Fx)Lg(x)eZ(x): f(x)=4x"+2x" +x+3
Sobake g(x)=3x" +3x" +3x7 +x+4 wond f(x)+g(x) Db f(x).g(x) o KBoSob.



Code No: 30922

s o FACULTY OF SCIENCE
B Sc. (ll-Year) Backlog Examinations, March-2020
MATHEMATICS
Paper-1l
. (Abstract Algebra and Real Analysis) -
Time: 3 Hours Max Marks- 100

Note:- Answer six questions from Section-A and four questions from Section-B, choosmg
at least one from each unit. Each question in Sectlon-A carries 6 marks and in
Section-B carries 16 marks.

HaHDE 58 RS Hod ED55w 2.8 5% cﬁa@&nm N-DeFBS0E* 6 BHes
 D-DprEed® 4 (Bt SEreSives (FFobo8. DerKEn-2 & SBHHS
6 a‘irti:a&en DegrKsn- & |98 HEHH 16 éavdogpa.

PART-A (6x6=36 marks)
Unit-1 .
1. Prove that the setG ={1,3,5,7} forms an abelian group with respect to multiplication

modulo 8.
G={1,3,571 508 Srdsm 8 & remdsn csaag,g &8 ag)acfm% (aa):aacﬁ:) om0

HEOBY SIHok.

&~ .

1 23456 123 6
2. Define permutation ifo-=[3 1456 2) and u (5 2 43 G)ES“ then
find (i) ou? (ii)' g
' ' 23 456 1 2.3 45 6
t}iﬁnézﬁwm 3655)060& o= (3 1456 ZJéﬁdﬁw y—[s 2 431 6)&90038

.(i) oz (i) y“’”e::{’»“ézéagego&.

. Unit-ll

3. Define unit of a ring R. Find all units of z,,.

Sooho RS® ‘Ghrdis d800808. 2, 6% 05eRSERYOBR EEDE.

4. Find cj(x) and r(x)EZT [x]in division algorithm for f(x) =x®+3x® +4x* —3x+2and
g(x)=3x"+2x-3be inz[x]. | | |
Z[x] &5 fx)=x° +3x" +4x* —3x+2 B g(x) 3x? +2x-30% awfa}ﬁé DIAD6SD
q(x), r(x)e z, [x_] DD éﬁ)gs&o&

Unit-llt

: ‘ _ | ,
5. State limit companson test. Show that the serlesz o is convergent.
] n=l n n

L

@36@ HoTE) oaéééa [Doso8. Z

»ln

t%‘a% 2% ©dS5en @a% ©d SrHos.

3




6. Show that every absolute convergent series is convergent. i -
' (8 %05y @&)codea téa% @ﬁ)oomoé?\) T:Sm)o& '

_ Untt-lV
7. If £ I—>Rhas a derivative atCe 7, then prove that f is contlnuous at C.

[ Ro36. Ce ISy o5sodono wond C 3¢ f odYG0 0 Grbod.

) Evaluate Lim x5™

=0t

Lz‘aggxs’”" 2 HPosSok.

PART-B (4x16=64 marks)

Unitd
9. (a) Prove that a non- empty subset H of a finite group Gisa subgroup of Gisa
subgroup of G @ abeliVabeH. '

$5008 S G GIn%) %3566 eﬁé&be‘? H ¢388%rsro < ab eHVabeH
ol SrHod. ' :

(b) Show that evéry subgroup of cyclic group lS. cyclic.
5@@5; Shorddn Gng) ($8 asvrrEn Sfobo o Srod.

10. (a) If $:G>G'is a group homomorphlsm then show that kernel ¢15 normal
Subgroup of G. '
$:G— G $rd S06rH8 eond Eoﬁ ¢@<‘fn§&‘> G8& @é’,)ooa: GHSHTEO

ol Srdod.

(b) State and prove Caley’s theorem.
B3 ?053(;0@3& tﬁaﬁz‘.)oﬁ) DS 30530&.

Umt-ll
11, (a) Prove that a commutative ring with umty is a ﬁeld If and only if , it has onty
trlwal ideals, : -
& IS VKD Hedhdo 2.8 Bf@éaa wHerd8 @zﬁé’éé HO%gD 5 DHBsy TS

®e) wgSnen éa°l§33 Hotder o VErdes 3@0&

(b) Show that intersection of two Ideals of aring R is again an Ideal of R.
Tl a"mcﬁnaﬁn R&® Boto ea(ﬁotge) 3‘365:6:{333 &on R&® Salein ©HHoBD SPHod.

12.(a) Define prlme ideal of a ring. If R is commutative ring with unity and Pisan

[deal of R then prove that %15 an integral domain < Pis an prlme Ideal of R.
ié Sedhind® @Wess'@cﬁégéwéa 3653055& R a8 &y $8rd VDD Deodhisn
é)&dﬁw p @:63;6&: R& escsogaéw egoaaé o@)vovoé toéf’o‘o“m o Poodd R 8 oaey
@66,35330 e—o?{t ok




':.' (b) If '¢a :2;(x) > z, evaluation homomorphism then evaluate

] () A+ 20 ~3x +3] (i) ¢, (x> +3).
&, 1 2;(x) > z, Koo $HBrHE wond (l) ¢3[(x +2x)(x* —3x% +3] (ll) ¢2(x +3) o
KBoSod.

Unit-1lt '
13.(a) If F:I— R is continuous on I where I= [a b] with f(a) and f(b) are of opposite

signs then prove that there exists ¢ between a and b such that f(c}=0.
I=[abl, f:7->R @IMNE0 f(a), f(b) en éé@é% e COAGOE, O f(c) 0

@cﬁaééoém abe St ¢ Ssdso ©5%089 DErHn Fohol,

(b) If f(x) is differentiable at x=c then prove that f is continuous at X=c.
x=c38 f(x) os8odahsn wand idH x=c % f @@&a&&m 2% 65:1”9)0&

¥
14 a) Test the convergence of the series —n—'—-.
( ) & ; 357...2n+1

= !

> YT e ~an &9233 @ﬁ cﬁwé& @é',)n)éea:ﬁz a@%@)oxﬁo&

n=|

(b) State and prove Cauchy § nth root test for series,
{_éz%é 5% n% éme:oaégeéa [B5DoD R)Ei:voooﬁo&

Unit- IV

15.(a) State and prove Cauchy’s mean value theorem,
%58:1 Sodigo Soreg ano@?&& ta‘oﬁf.)o:‘i) K)tfowea BchHoa,

(b) Evaluate LimXX log L
=6 xlogx

:(000)% KeBoSod,

(0 oo).

. x+logx
Lim £
x—)O xlo

16. (a} If f:[ab]— R is continuous on [a 5] then show that f e R[a ].
f:lab] —>R (EbaHo [a b]p ©20 - S € Rlab] &d $rHod.
(b} If f(x) =x2 for x [0 1]then show that f e R[01].
() =x2, xef01] wond efiH> fe R0 OVERHE.



Code No: 1074/a /R-16
FACULTY OF SCIENCE
B.Sc. CBCS [l-Year (IV-Semester) Regular Examinations, December-2020
Theory of Equations (SFC)

Time: 1 % Hours . Max Marks: 40

Answer any Two questions from the following. (2x20=40 marks)
ZeBobardef HBD Both St SSrerre [Frabol.

!\J

Solve the equation x* +2x° —5x? + 6x+2 = 0 which has a root —2++/3.

x4 25" =527 4 6x+2 = 0 55o58m0 a8 Sarwo —2+ VB eoows =92 rHoSod.

e f ol _a . _ _F .k .. BT . J9-t. DO, - W AT 1Tf N
Tt e flgldie O I 10010 O e equaliliy A +108 +— /8 —HE= g,

B&o88mo 1! +15x% +7x ~11=0 Sy Swrere S0 B5shod.

The equation 3x* —25x° + 50x* —50x+12 =0 has two roots whose product is 2, find all the roots,
9086w 3x* ~ 2557 +50x% ~50x+12=0 Gt Both  Horore o0 2 ©ond, trd s oy
Areroi Ehfhod.

ﬁ2+y2+}(2+a2+(22+52

if @. 5. are the roote of the squation X’ + PX* +gx+7 =0, then find
By ya afi
2 2 2 2 2 2
3 + +a' at+
x4 pxt +gx+r =0, 5hEtmo Sreren @, f, y sowd Py . A + L
By ye aff

Densio %5850l



Code No: 5094/R-16

FACULTY OF SCIENCE
B.Sc. CBCS ll-Year (IV-Semester) Regular Examinations, December-2020 4
Mathematics
. {Algebra) .
Time: 2 Hours _ ' Max Marks: 80
Answer any Four questions from the following. (4x20=80 Marks)

Si(BodT0E HAD Teuth (BHol SErgrEred (@akodo.
1. Define a group and subgroup..Let G bea group and H , a non empty subset of G.
If ab™ € HVa,be H . then show that H is a subgroup of G .

Let G be an Abelian group under mult:pllcatlon Then show that H = {x X € G} isa

subgroup of &.
BBeeakn, SHBBIEED o dgg0osed. Gl 5:»?5@,65 H o8 &eisst

&55000. (58 a,beH 8 ab™ e Hoand H,G & afdwieo eiold Sriol.
G it foss bowS swisn. H={¢ 1xeG} ool Held G 385miHd
SrHok.

2. Define cyclic group and generator of a cyclic group. Find the generators of Z,,. List the
subgroups of Z,, and find the order of those subgroups.
S Bkdeo, S Birro Gk agsaregonid ADoSel. 7, o) elE
Srowold §05908. Z,,Gn8) 4l JriFeid, T8 S6KBeD E58h0d.

3. Define cosets of H in group G . State and prove Lagrange’s theorem on groups.
Samsrdin G 6% H Qo) 355 $20odh Mglosod. Mimirinp Birrod R:mow&& 80

Qdérhodod.

4, Let G be a group and let Hbea ﬁormal subgroup of G . Then show that the set
% = {aH :a € G} is a group under the opration (aH) (bH)= abH .

G o S0, G& Hel sboon asssmieo eond 850 % ={aH :ae G}
(aH) (bH) = abH 508c% g)dpy Ssamseisod rsol.

5. Define ring and integral domain. Define characteristic of a Ring. Show that the characteristic of

- an integral domain is O or prime.
Sochd, o;)wcvoé GBS g0l a65€)0uo& Sodh oEaTR VyhoSold. aE Frgos (eSS0

oeEdh%o B éwv oarag Sogy BHHoER Srded.

6. Let R be a commutative ring with unity and let 4 be an ideal of R. Then show that -—E isa |

e i s et i

filed if and only if 4 Is maximal.
R S8y%iEris DR Hocbo, 4 TS esc’ijgo wbsfol. — :sﬂ_éo =508 4 HDESS

scﬁt@o o edgy Sovgs O Dabodn eddrdod. ‘
_ . Contd.....2




wdn

7. Define Ring homomdrphism and kernel cf a _riné hofﬁbm_orphi'sr‘h. let ¢bearing
homomorphism from a ring R to a ring 5. Then show that kerd is an idea!l of R .
Sodh $HBrhEd, Sodh SHErss Onk) eodPod JhoUed. ¢@5& Swdbo R

0D SodHo 55 Sodh SHEPHE oond @0 woigo (kerg) R&* 2% eisto. |
wphotid Srdoll. o .

8. Define Ring of Polynomials over R. Let S =43 +25* +x43 and
2(x) =3x* +3x° +3x2 +x+4 where f(x), g(x) € Z,(x) compute f(x)+g(x) and f(x).g(x).
R oSusie Sodimy Dt00S308. f(xi) g(x) € Z,(x) ; /ix) =4%° +2x° + X +5 Ho0cw
g(x)=3x*+3x’ 23 +x+4 oo f(2'j+g(x) DO f(x).g(x) 0 HBoSod.

R Y TR T R MR (. 1145 TR, T T, e M R, TR QL T £ A R
F :




Code No: 30933

FACULTY OF SCIENCE
B.Sc. (1-Year) Backlog Examinations, March-2020
MATHEMATICS
Paper-II1
{Linear Algebra and Vector Caleulus)
Time: 3 Hours ' Max Marks: 100

Note:- Answer six questions from Section-A and four questions from Section-B, choosing
at least one from each unit. Fach question in Section-A carries 6 marks and in
Section-B carries 16 marks.

KDY 58 oSS ol KDt ek BHD DY I-Derrsns® 6 Hae
D-piiEnd® 4 BHeH SHrrEsne: [Fdbod. DerKtnog &b BBEH%H%
6 Srtne, Derisin-9 ¢ (38 B 16 Srneo.

(6x6=36 marks)
Unit-1

1. Determine whether or not the following vectors forms a basis of p°
(L.1,2), (1,2,5), (5.3,4).
(L1.2), (1.2.5), (53,4) &3 08w R'$% emrto ebS st ATBoH0.

2. Show that the mapping7': ¥,(R) — V,(R) defined by T(a,b)=(a+b,a-b,b) is a linear
transformation from ¥,(R) into V.(R). _
T:V,(R) > V,(R) o (Haha%ho T(a.b)=(a+b,a~b,b) e ADO52EE T V.(R) %08
M(R) B Ser H5058% w0 seodsm.

Unit-1l

2 -1 1
3. Find the characteristic equation of the matrix A=| -1 2 _q|,
I S )
2 -1 1
A=l-1 2 —1| 598 Gw¥) orgds BEGeR) S,
1 -1 2 ‘

4. State and prove Triangle inequality in an inner product space.
©OEZROBTHOS® Beher @IETEEH BOHEY ERS oD,




—

Unit-l1t

5. Evaluate f—i—i where C is the curvex=ar,y=2a10<s<?.
i '

0 4

[-E % rdoson B8 880 C x=ar, y=2ur0<r <2
SX+ Y : %

6. Find the length of the curvex - acost),y =asing,z=af,0<9< 2.
X=acost,y =asinf,z=af0<@< 27 &3 SEo cﬁxégr PEG EofPsodm.

Unit-1v
7. If x=e“,y=2c953t,z=2sin3r then find %tf and idrﬁz_ atr=0,

- 2.~
x=e",y=2cos3t,z = 2sin3s ©ond =0 ¢ % Ba%o _-dtiz o éc‘dﬁ’s&o&.

8. FindVg if g=1In lr!wher9r=xi+}j+zk. :
¢=1In ]r, 08 Vi o oo, aé&cﬁ r=x1'+),j'+zk_

SECTION-B
' {4x16=64 marks)
Unit-t

9. Prove that union of two subspace is a subspace <> one contained in the other
Bo &arosorgee :63)&@‘260 SPOBTHO > B,5B RO oISt QoD DEPDoLH[w.

10. let Uand Vbe vector Spaces over the field Fand let 7be a linear transformation
from Uinto V'suppose that {/is finite dimensional. Then prove that
rank(T) + nullitJ(T) =dimlU
g{éo £ USHocn Vismodorgess BBHE K050, T U0l Vs &w&’s@égeém
58w, U588 5656 SBT0STH0 @08 rank(T)+nullis(T) = diml

O Do, - '

Unit-1l

— ek
L S

1
11. Find Eigen values and corresponding Eigen vectors of a matrix 1
1

e T
— el

1
I 1)50988 Gw¥) erEhds Densen Eonohs EBE SO0 S50,
1 . : ’ . .



- 12. Apply the Gram-Schmidt process to the veciors g =(1,0,1),8, =(1,0.~1), ,8; =(0,3,4)
o obtain an orthonormal basis for 1,(R)with standard inner product.
wodzrosTdo V(RS B =(101).8 =(.0,-1).8 =(034) o3 588 Gram-Schmidt
:acga:o &ddrAod a8 woerdoon eETeR)y &)6&0{53&:.

Unit-Hi
13. Evaluate szyzd.xdy over the domain {(x,y):x20,y20,(x* + y") < 1}.

{(x,):x20,y20,(x*+yH) <1} @‘5350 ) Iszyzdxdyéa HeB0S5sm.
14. Evaluate ” xW(x + y)dxdy over the domain bounded by y=x*, y=x.
y=x, y=x & B lelala TR ScABo DD ny(x + y)dxdy 3o idood.

Unit-iV

15. State and prove Gauss theorem.
i) deroard) (HED0D ArDoHED,

16. State and prove Stoke's theorem.
REE) Reroard) (H35D0D MSrHoS.
]



- Code No: 30943/b
~ L 'FACULTY OF SCIENCE

B ¢, (IN-Year) Backlog Examinations, March- 2020
~ MATHEMATICS
Paper-lV (B)
(Fourier Series and Integral Transforms) :
Time: 3 Hours : N ‘ -~ Max Marks: 100

Mote:- Answer six questlons from Sectlon A and four questlons from Section-B, choosing

at least gne from each unit. Each questlon in Section-A carries 6 marks and in
Section-B carries 16 marks.

DK 58 SRS B0l EDHIw wl B cﬁaé’&m a—a’Jep"ﬁme‘)’s 6 BHos
B-Jgriidns® 4 @@e& BErgrssmen (FPobod. a')aPﬁefm 9 & |BBHBHS
6 aﬁ:udagpa Derrisin-0 & (58 HHDH 16 srtipen.
' PART-A : ' o
(6x6=36 marks)
U_nlt—l :
' Find the Fourier Cosine series off(x)=(n—i) in0<x<x.
 O<x<7 & fx)=(z-x) 5% PoHE TS FBD &H08.

2. Find the Fourier Sine series of fx)="in(0, 7).
(0.7) & f(x)=x" $% POHE DT FBD &8,

Unitll
3. Find L{f(3Sin2 — 2Cos20)}. |
L{(3Sin2t - 2Cdszt)} R E58%08.
4 Evafuate L ——-—]~—— E
| o (P+IP-2)|
L ; % KBosod.
(P+1)(P-2)
Unlt-lll

' .5. Find the Fourier Sine transform ofe™ _
e 6 gPB0HE DS JBHESH .526055&0&. -

6. Find the finite Fourier Cosine trahsfor_m of. f (x)=x.
f(x)=x 5 $00S POAHE BRI HOBYLKD E0858.

Unit-lv -

+y=0if y(0)=1,y0)=0

o2
7. Solve:; Y

2

Zf+y 0, y(O):iy(O) 0% 53"@0150&

4. =




| 8. Ify=y(x,f), then prove thatL{%—}:P;(x,_ p-yx0. T g

i
3 s A
[

¥ =y(x,6) &90333 L{%} = Py(x, p)—- j.;(x,(')') @fdiﬁ:%"ao&,;

PART-B AT .
T * (4x16=64 marks)
A Unit-4 '
9. Find the Fourier series of the function f(x)=xsinx. Hence deduce

1 1

b2

]
4 2 13 35

..........

f (x)=xsinx ©&% lsaivdiﬁﬁé @sﬁcﬁﬁ @5‘3&) é@%‘z&) émﬁso" A %}L——+
@K) BrHod.

| E o ol . »
10.Find the Fourigr series of the function f(x) ;{ K hence deduce that
; ‘ . x, O<x<m _

_]Tzlll

S b e
g8 1P 3 52 ] . _ _
C(-m, —m<x<0 e e e ‘ ~ 1 1 1
: =7 HDHPE PBAHE (BB KB, S — = — + —
f_(x){x, O<x<nm to . @6 L & W‘S g 1° 32+52+_
@_?\}z‘érébé. '
Unit'-lll

| _ 11 (:—i) Show t.hat'([r.e‘%‘ Sindt = %
Tr'e‘?’ Sindi = 3 eNErHod.
: 50 T
(b) If L{F ()} = f(p) then prove that L{F(an)}= f(ﬂ)

LIF(n)} = f(p)@oaaé L{F(at)}-— f(—) o P08,

12. (a) Use the convolution theorem, find L“{_}
R | - (p=2(p* +1)

. ¢ 1 i -
ES55emeil hpodo ed&ehod L‘l{—.-———-—-»} 2 558508,
| EOBATES SOt SSEOD S\ G-2w +D ¢



(b) I L*{f (p)}=F(r), then prove that L'{f(p—a)}=¢"F(p),
LYf(p)}=F@), eond L'{f(p-a)}=c"F(t), o &rdos.

Unit-1ll
X, x| = 1

0. ji>1

13. Find the Fourler fransform of F(x)= {] and hence evaluate

j[xCosxa—Smx) Cqs(i] A
" x ) \2)

F()= {1 Ox’ ﬁ_iéa Pouss 5055sH SR, S | (M) Co,{-';—]dx

3 ABoSoB..

14. (a) Find the Sine transform of &
¢ & S BEIEHH SHSol.

' ' 2
~ {b) Find the finite cosine transform of f(x) =§—x+;—.
: -

: 'f’, 2 ., i
- f(x)=%—-x+-g——én HBME FRS HOHEHDH Eshod.
J = _

Unit-IV
15. Solve(D 2)x - (D+1)y 66 (2D ~3)x+(D—-3)y=6¢", ifx(0)=3, y(0)= 0.
AD=Dx=(D+Dy= 6e3',(2D 3)x+(D=3)y =6¢", x(O) 3, ¥(0) =0 Frotodk.

16. Solvegxz—-aa—}—’.—. (x,0)=0y(0t)=0(iy-)=o=o,
2 2 '
Zx)z/ %—{—xt ¥(x,0)=0,(0,0=0, (ay),_o =0 9 ool




© Code No: 30943/b

e : FACULTY OF SCIENCE .
" B.Sc. (lll-Year) Backlog Examinations, March-2020
: MATHEMATICS
; Paper-IV (B)
_ (Four:er Series and Integral Transforms)
_Time: 3 Hours _ Max Marks: 100

Mote:- Answer six questions from Section-A and four questions from Section- B, choosing

at least one from each unit. Each question in Section-A carries 6 marks and in
Section-B carries 16 marks,

m 58 SrReS Hod EDBEW a8 [PED SHBFE -VgeriEns® 6 HHes
 D-Deens® 4 BENEE RaEmgessey (Erabod. Dgeriin= & BeRNHS
6 Sy, DerKsn-9 &8 $8 HHH 16 Sminen.

PART-A - S R _
' {6x6=36 marks)

Unit-1

T ._Find the Fourier Cosine series of f(x)=(7 -x) in0<x<z.
0<x<a & flx)=(7—x) $& POHE RS FAD 858508,
7 2. _Find the Fourier Sine series of f(x)=x" ih(O, .ﬂ'). _

(0, 7) & f(x)=x" 5 §FOHE DS BB LSl

| Unit-ll
3, Find'l{t(zgSinz;—2Cbs21)}'. o
| LY(38im2t ~ 2Cos2t)} D E50808.
# _.l 1 : .
4. Evaluate L {——————}
' , - ((P+D(P-2)
7 ‘{—l—}éa KBS0,
(P+1)(P~2) |

5 .' Find the Fourier Sine transform ofe™.
e % POaHE DS DOBYSH E508%0d.

6. Find the finite Fourier Cosine transform of f(x)=x.
F(x) =x 5% $02E PouHE &7 S HBHLB é:éagsgp&,

| Unit-V
. dzy. ) - ’ _ .
7. SOIVQ.—d—tz— +y=0 if y(O) = ],y = 0

; :

' _.‘;Tf+y=o, ¥(0)=1,5'(0) = 05 FHosod.

1



8. If y = y(x.2), then prove that L{-g—’} = P;(,f, p)—y(x,0). N .

y= y(x,l_‘ ) @90335 L{%} = P;(x, p)- y(x,O)_‘ ©JSFHoR.

PART-B 7 |
' : (4x16=64 marks)
Unit-1 o -

- 9. Find the Fourier series of the function f(x)=xsinx. Hence deduce

4 2 13 35

----------

f(x) = xsinx @& E’Jﬁ)dﬁ!"@é FPooHE @5%50 08N, doxoe ”T — ?21_. + L g
ol SFHO8, ‘ . ‘

-, —a<x<0

10. Find thé Fourier series of the function () :{ hence deduce that

X, O<x=<nm
ol 1 1
2

.f(x)={_”’ N e R e A

g
X, O<x<m "3

Unit-1t

11. (a) Show that [ Sin Frinss,
: 0 50

Jte‘“ Sindt= % oldrhod.

D "

(b) lfr L{F(O) = f () then prove that L{F(a_t)}=—£1; f (-‘3)

L{F(t)} = f(p)oocwd L{F(at)}= 1 f (E)_ @l Srdob.

a a

12.(a) Use the convolution theorem, find L“{————}
(@ : - - e (P—Z)(pzﬂ) _
ESHeamisS drrodorn edd=Nod I '{,—} S E5oghod.
RIS TRERem EREEE M e- 2w+ &




o

(b) If L' {f(p)}=F(r), then pr&_we that I'{f(p-a)}=e"F(),
Lf(p)=F(), o008 Li{f(p-a)}=e F(o),ed drod.

| | Unit-l
; : | 1-x%, |41 |
13. Find the Fourier transform of F(x)= o, |q>1 and hence evaluate

P
- _ 1-x%, |q=1
F(x)_{ 0, |d>1

9 Kdosod..

j[xCosx—Sinx) Co's[%) ”

3
& PPBHE SHRGHH SHEP, P | ("C"S";S"”")c :[%}dx
; . 0 . x -

14.(a) Find the Sir_ie transform of e.
¢* & S SOBLHD S lelal

(b) Find the finite cosine transform of f(x) = % -x+ %‘; .

| - |
f(x)=%—x+—;-4§3 $BD08 DS HOHEHH EEYs.

; Unit-1V
15.Solve(D=2)x—(D+Dy= 6e*,(2D-Nx+(D-3)y= 6e*, if x(0) =3,9(0)=0.
(0) =0 FGO0s.

(D-2)x—(D-+1)y=6e3',(2D-3)x+(D—3)y=6g3‘, x(0)=3,y

&y & b

6. So_lve; Ex-)zi - —a% = xt, y(x,0) = 0,3(0,¢) = 0,(%31}.-),;-0 =0.
¥ '2 ’ 6] & . . ! .

Oy 0¥ _u, y(x0)=0,5(0.1) =0, (%yl:),=0 =0 D ool



FACULTY OF 5C
B.Sc.(CBCS) Ni-Year. Vi-Semester Regular

Code No: 50916

IENCE '
Examinations. May/June-2019

MATHEMATICS
(Paper-VIi)
Numerical Analysis

Time: 2 V= Hours

Max Marks: 60

SECTION-A C (3x5=15 Marks)
{Show Answer Type) ©82) Sareed (B

Answer all the questions
o). [PHes JeEIeD (grrabol.

1. Use a fixed-point iteration method to determine a solution. Accurate to within 107 for

£ —x—-1=00on{1,2]. Use P =1.
2] & -x—1=0. R=18 36806 3

KDAS St lrrdok.

2. Construct the interpolation polynomial of de

% A58 GHEPNOL) 107 38% cheegd

- Q

gree atmost ohe to approximaté £(0.45) for

the function f(x) =C08X, X, = 0,x, =06 and x; = 0.9. Find also absolute error.

fx)=cosx, %, =0,% = 0.6 obas x, =09 wowd GHavo f(x)8 KOF S550 o858 Ko

costnt wESER DD f(045) agonoisd s G20y EITEOB.

3. Use forward difference formula and backward difference formula to determine each

missing entry in the following table.
Bob f.')%ééis &2o0S dreid

SBron Bdmigo, SO RN Femgro T Eofrbob.

SECTION-B : (3x15=45 Marks)

(Essay Answer Type) av;étﬁm(a e

Answer all the questions
o) BHED sdroraren [Fraod.

4. (a) Show that f(x)=  +4x> —10=0 has a root in

[1,2) and use the Bisection method o

determine an approximation 10 the root that is accurate 1o at least with in 107,
fxy=x° +4x* -10= 00inEsnd Sweo (1,2] wostost Gorlurd HHED BSoBPOtsd

‘oﬁcﬁce"% TR dSJr:Pgé 107 6% ésgé Logeer0 f.%.a;onot’.g) Do ELrrRob.

(OR). / 8=

(b) Using Muller’s method find approximations 1o with in 10™ to all zeros of the polynomial

fx)y=x—-x-L.

(@) =% —x—1 wimDbs Swpb HFBR SDIFNCD choegs 107 568 6 O, Erargoid

LHirHol.

Contd....2




u 2

5. {a) Use Neville's method to approximate \/5
X, =-2,x =1, x, =0,x;=1 and x, =2.
BB f(x)=3" Gy Denses x, =2, x, =1, x, =0, =1 85 X, =2 ool
308 BEE &¥@ErAod V3 Tl Geponos) Dens Sofkod,

(OR) / &

(b) Use the Hermite polynomial that agrees with the data given below to find approximate value
of f(1.5). '

using the function f(x)=3" and the values

Bob Saromeny SoHI6T 3egyes

aSUHDAD SHERACD J(1.5) Gty weranos) Deodisn
EPS08.

J(x) S'(x) -
0.6200860 | -0.5220232
0.4554022 | -0.5698959
0.2818186 | -0.5811571 |

6. (a) Compare the Trapezoidal rule and Simpson's rule approximations to

If(x)dx Whenf(}c) is
0
) x* (ii) &* (i) Sinx

2

8ol f(x)s% I F(x)dx D) (BSreronds 5By DoEHE Dhdire SERAoPORH Denod,
0

(i x* (ii) " (i) Sinx

{OR) / &

135

(b) Use Romberg Integration to compute R3_; for the integral I x*logx dx.
|

. 1.5
Bonf Sirsuto as@rRoD |7 logx dx Ssms0m8 R, 0 stores08,
[

»



Code No: 50916/
FACULTY OF SCIENCE

-Semester) Regular Examinations, May/June-20i9
MATHEMATICS- V) (b)

Vector Calculus (Elective)

B_Sc.(CBCS) Hl-Year (v!

Max Marky 50
PART-A
(Show Answer Type) éﬂg@ddﬁé [ErgES e
Answer all the questions
o) BHod NSrEraren |Zahod,

1. Find the fine ihtegral f rxdr
. C

(3x5=15 Marks;

2

2
. . X" 4 . .
where the curve ¢ s the ellipse —7+-j’?— = taken in an an:i

S
1o

dr % S9F508. 588 S0 € wioss OBIS; DI b,

. Define gfédient of a scalar field and find the unit normal to the surface VI gl the
- point (1,2,1).

. o8 ggo T8, EADSD D D0B0l HBcko whee S0 ¢
RS Vi shmson.

PART-B
(Essay Answer Type) TUHERG DS snen
Answer all the questions
0 BHOH SSrgemren Erahod.

(3)(}5 :‘;5 ﬁ/",ﬂrk\.

(a) Define line. inie'gra_l and conservatiy

€ vector field. Evaluate the line integral of the vector fiold
‘ _'_F=(5zz, 2x,x+2y) along the straight line joining the points (0,0,0)and (1. 1.1y, &5 7 -
. conservative vector field,

00 sErged DO Defgesy woFFoed 9
505 $668y Toud seeso
 F 455 560 850 o
S (OR) / 8w

(b) Find the surface integral of the vector field u= (x,z,~

GroZod. (0, 0,0) %8s (L 1,1) Euchshens
F=(5z22,2x, x+2 ) @ Hoh BEPEeDD Sorros.

¥) over the curved surface o the
. eylinder .7:2+y2 =1lying between z =0 and z=].
S z=0 0o z =10§3C§5 a&a&dﬁw:&a ieelel X 52 =i T SES00 D REE s
Y S5 BB SRl

L I

_L._Vgﬂffkf;_ =



:5.(a} .Find the vdiﬂrﬁe of the tetrahedron with vertices at (0.0, 0). (. 0. 0). (0. A U 2t

L (0,0, 0),(a,0,0),(0,5,0) &das» (0,0,c) Borgore SOR SHOD Gws; VO s ST
Y (OR) / B

(b) Find the directional derivative of f =xyz at the point (1, 2,3)in the direction of the vecion
5(1;-],0) and also show that the vector field F= (2x+ y. x, 2z) is conservative.
' - fExyz §% DothP (1,2,3)5g J64 (L 1,0) 636 88 o Teiriod i 200

" P (2x+ y, x, 2z) D8 ElSo ©d Srsod.

' 6. (a) Find both divergence and the curl of the vector fields

Q) =0, 2 %) ) v= 0oz 25, x— )
w8 Beees () 2= (y, 2 %) () v=(xyz 2°, x— y) 0% @Dd0m0 Lo sZai T
{OR) / Bo

(b) Define lrrotational Vector. Show that u={p*z,—z siny+2xyz, 2zC08) < ¥ Y] s TElaLoes

. aﬁd,ﬁnd the corresponding potential function. Hence find the value of the ling integras o

:‘alo:ng the cuhze Jc_=sin71y,y=r2 —ip, septy AT,

"'é'@fa’:mti::"u‘ééé 30E5 VegDoSol. u=(y"z,— 2z siny+2xyz 2zcosy+ X g

 trerdgEn edSrEol Hodn B8 Bonofods SERHNS oo EHFHE. Som
x=sin®f, y =it =1, z=1*, 01 <1 $igop 1 T8, Bhod SrgoR LHT L

st




Code No: 50534

FACULTY OF SCIENCE
M.5c. Mathematics (CBCS & Non-CBCS) IV-Semester Examinaticns, April/May-2019
Paper -l1l: Banach Algebra
Time: 3 Hours Max Marks: 80
SECTION -A
(Short Answer Type) (4x5=20 Marks)
Answer these questions at one place only

1. Let A be a Banach Algebra with unity 1.
If xe Aand R =R_is a resolvent function.
From P(x)-» A then prove that
R(A)— R(p) = A~ ) R(A)R(1)
For all A, i € P(x)
2. Let £ be a normed space, let 7' € L(E) where L(E) is a normed algebra with unity element and

suppose that T is bounded below then prove that T(£)) is a nighbourhood of zero where
E = {xe E:"x”g l}.

3. LetA4 bea C —algebra with unity. If @ is any element of A4 then prove that there exists a normalized
state f on A such that f(a'a) = ”aa"

4. Prove that the following conditions of T are equivalent
(a) o(T)is spectral set forT .

() | £ =r(f(T)) forall feC(r:o(T)).

SECTION-B
(Essay Answer Type ) (4x15=60 Marks)
Answer the following questions in not exceeding 90 lines each

5. (a) Let A be a Banach Algebra with unity element 1. If z€ 4 and ||z|[<1 then |-z is invertible. Explicitly

=t

> 1
(1-z2)y=(1—z)=1thus 1-z is invertible with inverse (I —z) = Zz" . Moreover “(1 —z)""ii-——.

= 1=
(OR)
(b} Stae and prove Gel'fand-mazur theorem.

6. (a) State and prove Gelfand representation theorem.
(OR}
(b) Let A is an associative algebra with unity element 1. over the field C of complex numbers. If x& 4 and
o(x) # ¢ then o(P(x)= P(ca(x))} for all P in (C[t]. For nonconstant £, the formula holds even if

a(x)=¢.
7. (a) Prove that a C" -algbera without unity may be embedded in a C”-algebra with unity.
(OR)
(b) Let A be a (" —algebra with unity and let f be a linear form on A4 then the following conditions

on £ are equivalent (i) fisa state (i) fis continuous and||/]= f(1).

8. (a) Let A be a (" —algebra with unity and supposea € 4 is normal then prove that (f'*g)= f(g(a)) -
whenever g eg(o((a)) and f eg(o(gla))).
(OR)
(b} if T is a spectral set forTand if £ eC(t;T) then prove that f(T) is a spectral set for f{(T').



Code No: 50554/N

FACULTY OF SCIENCE
M.Sc. Mathematics (CBCS) IV-Semester (Regular & Backlog) Examinations, April/May-2019
Paper -V: Calculus of Variations
Time: 3 Hours Max Marks: 80
SECTION -A
(Short Answer Type) (4x5=20 Marks)

Answer these questions at one place only
1. Define a functional and variation of a functional.

2. Define Brachistochrone problem.

3. Find the extremals of the functional ¥ [y(x)]= j[l S xz]dx.

X

4. Derive the differential equation of motion of simple bendulﬂm using Lagrange’s equation.

SECTION-B
(Essay Answer Type) (4x15=60 Marks)
Answer the following questions in not exceeding 90 lines each

. [(a) Derive Euler’s equation for the functional of the form

PIyol= [ Fxy. yds, p(60) = yor y(5) = 3, .

X

(OR}
B4yt
(b) Show that the extremals of the functional Iwz-—dx are the family of circles whose centre on x—axis.
x

L]

. (a) Find the curve with specified boundary points whose rotation about the axis of abscissa generates a
surface of maximum area.
(OR)

(b) Find the extremals of the functionals ¥[y(x), z(x)]= j [2 yz—=2y" +3" =z" ]dx

Xo

. {a) State the isometric problem and obtain ifs solution using the principle of variational calculus.
(OR)
(b) Derive the Euler’s Poisson equation.

. {a) State and prove Hamilton's principle.
(OR)
(b) Derive Lagrange’s equation, using Hamilton's principle.




Code No: 50554/0

FACULTY OF SCIENCE
M.Sc. Mathematics (Non-CBCS) 1V-Semester Backlog Examinations, April/May-2019
Paper —V: Calculus of Variations
Time: 3 Hours Max Marks: 80

SECTION -A
(Short Answer Type) _ (4x5=20 Marks)
Answer these questions at one place only

—

State and prove the fundamental Lemma of calculus of variation.

o

. What is Brachistochrone problem?

Find the e#tremals of the functional
i

Plp)]= 0+ )dx with 3(©) =0,y =1y =Ly D=1
0

State and prove Hamilton’s Principle.

o

»

-a SECTION-B
(Essay Answer Type) {4x15=60 Marks)
Answer the following questions in not exceeding 90 lines each

5. (a) Derive Euler’s equation.
(OR)

1
(b) Find the extremal of the functional V[y(x)]= j(l + y"2 )dx . Subject to the conditions,
0

®0)=0,y(0)=Ly0=LyD=1

6. (a) State the minimum-surface of revolution problem as a variational probiem and solve it.
(OR)
(b) Find the extremals of the functional

Pl 32 @)= L +94 205 e

” 1@ =0,37)=1, 3@ =0, 3 (z4)=-1

x

7. (a) State isoperimetric problem. Find the extremals of the isoperimetric problem V[y(x)]= I y’zdx

given that J1 ydx=a (constant).

{OR)
(b) Find the extremals of the functional

Iyl= IB By + ey}br, Hea)=0, y(-a) =0, y@) =0, y'(@)=0.

8. (a) Derive Euler Poisson Equation.
(OR)
{b) Derive Harnilton's equations of motion.




