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• 1'0 (Ii, il,h.' 100 t11HI"k.( il11H two ftHl1pUlu,'nt"i,

b) E~lcl'II"1 60 I\1nriu. fUllhcr tlivitlcd intu Iwo "'Cl iOll~.~eclillll-. \ cOII,i,llnt!
20 1'1" 1"11', Scction-B cOII<"ling - ~tl(IIurks is uppruved.

• To evaluate Internal Assessmen! :IS follows t-

(a) Internal exams «(\\0) 10
(b) Asstguments «(\\'0) - 10
(c) Project - 10
(d) Attendance - 05
(c) Seminnr - 05

Total = ~O

• To divide the syllabus into FlV~: uuits,

• In the Question paper Seetien-A consisting Quesrtens of weightnge 4 marks each.
Five questions 10 be answered i.e, 5x4 = 20 m1\I'k8 lind Secrlon-B consisling of
queslions of weighlage 8 marks each, Five questions 10 be answered 5x8·= ~o
Marks is approved.

• To pass the eram, student must get 40% of 60 (external) lind 40"1. of 40
(internal) and overall 4~%combining both internal and external.

• To approve tbe model paper for mB.Se

• To approve paper .ett.l"$.

• To Ipprove otber Academic Icllvltles or the DCl1Ul'hllent.

• To pi peraaIuIoII to tile Cbllrmln for any Slllllllrhlllll\cs.
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RING III1~Oln ,\ \ L,IOIt('ALCIILlI~
60 Ilr..

UMT -I (I11tr,t) RINGS.I : •
DefinitIOn of Rino and b3~ic . . II ._ .• s . "... ' . plopenoes, Boolean Rmgs, divisors of 7cro 300 c.UlI:t Jilln .. w~

Rille" 100egr.t1D~"\,)IIlS. D,VISiOn Rmg and Field ... Tbe ch~r3tlelLllic of n nnz • 'nit ~h.srJClem(lC01 an
Integral OoOUIll, rhe characteristic of 3 Iltld Sub Rings, Ideals

UKIT - 2 (]2 lit'S) RINGS.": •
Defonilion of Homoujorphism - Homorphic !rooge - Elementary Properties of Homomorphism -

K~I of a Homomorphism - Fundameraat tbeorem of HOl11omorhphism-
MuimalldeaJs - Prime Ideals.

UNIT -3 (12 lot'S) VECTOR DIFFERE,\TIATION:.
Vector Differentiation, Ordinary dCOI'atj\'es of vectors, Dir'Cerenliabilit)'. GradielU. Divergence,

Curl eperaors, Formulae Involving these operaors.

UNIT -4(12 firs) VECTOR IN7'EGRJlTIO.V:.
Line Integral, Surface Integral, Volume inltgr.Il wilh examples.

UNIT 5 (/2 firs) VE(TOR INTEGRATION APPLTCATIONS :-
Theorems of Gauss and Stokes, Green's theorem in plane and applications oftbese tbeorems.

Rtfumu Books:.
1. AbstrilCl Algebra by 1. Fralieh, Published by Narosa Publishing house.
2, Vector Cakulus by Santhi Narayana, Published by S. Crume!& Comp3ny Pvt.Lid, New Dellu,
3. A lell Book of BSe" Mathell13lics by B.V.s S.Sanna and others, published by S. Oland &:

COIqlany PYI.Lld" New Delhi
4. VeClOCCalculus by R. Gupla, Publ~htd by Laxmi Publications,
S. VtdOC Calcukls by p.e, Mallhews, PublUhcd by Springer Verlag publictlltlons.
6. Rings ud Lillelt Algebra by Puodll' '" Pundlr, ~~j~~by lJago1hiPrakashan, cl1 )i.......,....~.., \/t.~ c:-\ C 6, p,"'...~~(\a..~ ~~""'f\oA~1

.iSt:,:=:q~7~(,.=:,;~r=';",\-\1. 6'" A ~ 'VA". "}).s.~('C'\\.,jo'b'~u '), c;.~,>-Jll <;<> ~~l.\,»,
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Answer ALLQucstions.Each question carries 8 MARKS. 5><8 = 40M

QUESTlON Topic No. of Questions Marks
II.(a) or (b) UNIT-I 2 8
12(a or(b) UNIT-2 2 8
13. a or (b) UNIT·3 2 8.
14. a or (b) UNIT-4 2 8
IS. a).or(b} UNlT·S 2 S
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S.R.R & C.V.R GOVT DEGREE COLLEGE
(Autonomous) NI\ACB..

Department 01 Mathematics
Semester - V, Paper - 5

RING THEORY AND VECTOR CALCULUS

TIme: 3 Hrs Model Question paper maximum: 60 Marks

SECTION A - (5 X 4 • 20 Mark)
Answer any FIVE questions.

1. Prove that characteristic 01 a Boolean rlns is '7'
C1O'>Cli>:505vCli>~~tb vt~~~'2' .. :0 ~oSoe.

2. II F is a field then show that (O) and f are the only ideals of f
§J..~ f tb (O), FeD ~~ ~~ ~~~:o~~.

3. If f is a homomorphism from a ring R into a ring 5 then prove that ker f IS an
ideal of R.
~o5:>tm R i&>oll .s~ ss, f e..~ ;(iQS)6:JoOS~(!l)Q)J3 slS.l6 f (\9;&:,
R <!1 C9(S~ ~~tboe,~:o .:;Do:>oe.

4. An Ideal A of a commutative ring R with unltv Is prime Ideal iff RIA is an integral
domain.
:>~QS)Cli> i6vCli>tm RA ~®6 A. e>~ SleCli>e5' lS>~tJtb C9;6~~ ;S~

~tm RIA e..~ ~coo~L~tw e>:o i:S.JoOSoe.
'"

5. If f = a cost r+ a sin t j + at tan8 Ii then find

(a) (~x d'r) at t = O.
dt dt2

6.

f = a cost I + asln t ] +attan8 k 1!90ll~~ t = O;6~

(a) e~x~)oS~ t = 0 ;6) ~;6)~tm.

If A '" tr - tZI + (t - l)k,B .. 2tZr + 6tk, find
(a) 1:(04. B) dt
A _ tr - t2J + (t - l)1i.B. 2tzr + 6tk ~0lli1

(a) J!c,t B) (It 1» ~

[). f?,..~ I:o t-U\r;
~I,_tt~



1 "0 J' v' t ,y'. the" find ,rade (,)al '1 1 2)1 J 1 •• ,
11,1,2)~~ 0-" -)' • ,', -=<1 HI.d.(')4lIl~..,lVt~,

8. :val"a~e !lie P,dr where C Is the circle x, + y' = I,. _ 0 and r = yT+zj+xTc
F; yf+ zJ+ "k GCl»iI ,l + yl = I •• = 0 ~~~;m r. ~ F dl»1I1.tv

;:,tuo!ftl~ O'O)~oO, r

9 Evaluate by Green's th~orcm tc (y Sinx)cix t cos x uy where ( .s tM t"angle
enclosed by Inc lines )(" O. )( - ~,ny 2x,

t,ft:s ~9;o6~ ~~~l\oO x = 0, x = i.ny ... 2x '6l1>tJ~ ;)~;:, lO~"""'~

c Q ~c (y - sin x)dx + cosx dy :lCl);:5~ O'eo~oe,

10, Apply Gauss's theorem to prove that Is rNds = 311.
R'% ~9;o6~~;;sca,.l\oO Is rNds = 3v~ :o6JolboiS);m.

SECTION B - (5 X 8 ; 40 Marks)
Answer the following questions,

UNIT I
11, If Z(i) = (a + tbra,» E Z,,2 = -1) then snow that I!i) is an Integral domain

w.r.t, addition and multiplication of complex numbers,
Z(I) ~ (a + ib/a, bE Z, il - -I} $OJ)D I(i) ®~;6e ~o!!v;6~ ~c1I:J /bcaS"60~-r.s;;))oq;o!! @Sa.;!~ ®~<Ilo6~ 6Joo.so~.

Or
12. Show that Z Is a principal ideal ring.

Z ~~;6e, @Q"i6 uC:S~ OS~~<Ilo6~ 6Jo0)o~,
UNIT II

13.

14.

15

In the ring of integers, determine the maximal ideals.
~OS OSe;dJ:Jtmtf' ~st5~ ut:S~o;S) :O~OJ)O~o<ro,..

Or
State and prove fundamental theorem of homomorphism of rings.
OStld$;)O)~li:I-~crL~I6:::O!!~9;06~;s) L~;:5000OO-::'o~.

UNIT III
") Find thl dlrtetlonal derivative of 1''' x3yz + 4xz2 at the point (1.-2,-1)

1ft til Zr-1-2k,
Zi~A ~Q.l'61\)e-td 0 = x~yz + 4xz~

~~.
,. xy3r + 2l(Zyzj - 3yzlk at (1.-1,1),

(1. -1, 1);:5~ div F O'llMm curl F



Jk\1o If A, B are two dlflerrnuablp vector point lunCllonl Ihon .how Ihal
grad (A.B); (fl. '17)11 I (A. V)/J -I- 8 x (curl 11) + II x (wrllJ),
A. Bw cod> $)O~lloc:i) l!S;&~u
grad (A. B) = (8. '17)11+ (A, V)B + B X (curl II) -I- II X (curl 0) s~ .:s,.~.

UNIT IV

~. It If f = ex + y2)f - 'lX} -I- Zyzk,cllaillatc I. F. NdS where S rs the surface 01
plane 2A I Y I 'lz = 6 In the first octant.
f - (X' + yZ)o - 2x1 + 2yzk . .,0.» ~~U;5.)oQ 2~ i yi 2z = 6

,jtlV~OS fIllQ))U I. p. NdS O"8)~o~.

;1,6. \ ~ If 0 = 45x2y,eualuate 1110 dV where V is the closed region bounded by the
plane 4x + 2y + z = 8. x = y = z = o.
o = 45x2 y, fIjlO» 4x + 2y + Z = 8, x = y = z = 0 ~eJ"(');;) O)ea:)~~
;;SOOSe)G"o<i~o v (!l)o.»~ Iff 0 dV ~<S.J~~.

UNITV

State and prove Gauss's divergence theorem.
nof,i ep;5;;S6C<l~c;o;S(fu)<S.J ~;5Do~ ~1>oii>(fu).

Or

Verify Stoke's theorem (or Ie xy dx + xyZ dy where C Is the square In the XV-
plane with vertices (1,0) (-1,0) (0,1) (0, -1),

(1,0) (-1,0) (0, 1) (0, -1)(.)3 XV~Q ~6.)ruiSi)6!&;5.),);;S~ fe xy dx + xyZ dy

~ ~s'~o;So ;;SeiSJoCo~., iJ 0
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SECTIO:'o<-A

Answer an) Fh e quest ions. Elich question carries" M" )'I(~. 5><" 20M
,----- - _-

J r-'I-- Questlon TuJ.lics No.of Qucsliolls Weight age .
1 UNIT-I· I 4
2 UNIT-! 1 4
3 UNIT-2 1 4
4 UNIT-2 1 4
5 UNIT-3 1 4
6 UNIT-3 1 4
7 ONIT-4 1 4
8 UNJT-4 1 "9 UNlT-S 1 .j

10 UN1T-S 1 "-
SJo:CTION·B

Answer ALL Questions. Each question carries 8 MARKS. 5><8: 40M

QUESTION Tonic No. of CIUCSlioDS Marks
IJ. a) or (b) uNIT-l 2 8
12. a) or (b UNJT-2 2 8
13. a or(b UNIT-3 2 8
14. a) or (b UNlT-4 2 8.
15.(a) or (b UNlT-S 2 8



S.R.R & C.V.R GOVT DEGREE COLLEGE
(Autonomous) NAACB+

Department of Mathematics
Semester - V, Paper - 6

linear Algebra

Time: 3 Hrs Model Question paper maximum. 60 Marks

SECTIONA - (5 X 4 = 20 Mnrk)
Answer any FIVE questions.

1. let p, q, r bl! the (lxed elements of a field s, Show (hat the set W of all triads
(X,V,l) of elements of F, such that px + qy of 17. = 0 Is a vector spacr of V1(f').
~tj;m, F Q p, q, r e» ~6~s-eu 1.!9Ql)~. ;(\e..,.otjO'~;m, V](F)A w =((x.v,z)

/ px + qy + r1. = 0) eQ)ooiSC"ff~ i:S3o~;m,.

2. If S 1$ a subset at a vector space V(F) then prove that
(a) S is a subspace of V = L(S) = S
V(F) ~e...,.oiSO''6''':J§ s a.~ ~ ~~ 1.!90lJ~

(a) V§ S c:!~oiSO"i}'OS»<=> L(S) = S I.!9:J :O~~o.::so~.

3. If «,p, y arc IInearlv independent vectors of a vector space V(F), show that
«+ P.P of y. y + a are also IInearlv independent.

«, P. y t\9;S) ;(\eoil'eu"'e.s-oiSO'f';m, V(F) 6" =~.o..siSOliS~eu SOlJ~

a + p,p + y, y + a ~C'" =~~iSOLiS ;(\eoil'w 1!!l:J i:S3o;;JO~.

4. Show that the set {(l.O,O). (1.1,0), (1,1.1)} is a basis of C3(C)
;()E)o6"OiSO'f';m,C3(C)1\ ;(\~~ (1,0,0), (1,1,0). (1,1.1»)

a.S l!9Q"6;6)X:>~;:).::s".!Jo~;m,.

s. If the mapping T: V3(R) .... V2(R) is defined by r(x,y,.) = (x - y,x + z) then
show that T Is a linear transformation.
T: V,(R)'" V2(R)~ r(x,y,z) ee (x - y.x + z) ®;:) :06SDoD~ r =~
~~.:170~.

6. from • VICtor space u (F) Into a vector space V(F)
T .. • subspace of V •

..,~~ V(F) ~

lib RIT) &i)ooiSO't}';m, t!!>:J .::s".~.



7. Prove that the cbaractensuc vectors corresponding to dist,ncU charactenstlc rOOls of
a matrix are linearly Independent.
b>(_ll~&~ ~~~!i ;Se~Cll !ill" ~~ ~~~~ ~e>omCll tmlll' ~tSO\?i)omCll
<!!J~ ~6J'o~o~om.

:in~ [!e ~ha~lcteristiC roots and the corresponding of the matrix

002

A .. [~ ~ !]§ ~~~~ ~e>omCll !;i~Fi"~om.

9. Find the unit vector orthogonal to (4,2.3) In R3.
R3 & ""~;! (4, 2, 3~ ®!le>Oe:l~~~ ;Se;!~ ~~Fi"~om.

8.

10. State and prove Triangle Inequality.

~¢»e; ®;605:J0;6E$~Lo'JoSDoD ~6J'o~o~om.

SECTION - B - (5 X 8 = 40 Marks)

Answer the following questions.
UNIT I

11. Show that the necessary and sufficient condition lor a non empty subset W of a
vector space V(F) to be a subspace of V is that a. b E F. a.p f W => aa + bP E W.
W ®~;6E> V(F) e9~ ;SE>~06009om am~~~;;3S;j6 e.o'J~~O. W ®~i6~
V(F)~ e."'o6oo~om e9Kl~~ s~~ ;;)0-$ :Qdi)o:ilom

a.b EF.a.pEW =>aa+bpeW
Or

12. if WI and Wz are subspaces of a vector space V(f) then show that WI + W2 is a
subspace of V(F) and Lewl U wz) = WI + Wz.
WI oSJOdfu Wze» a.~~e<l!"oE$OOgom V(F)ams3- '006 e.oJ.OE$OO'lfimCll.
~~6W, + W2 e9~E> V(F)~ e.~ooffim oSlOdSn Lew, u wz) = w, + IVZ

~:O i5J0OSo~.

13.
UNIT II

If WI and Wz are two subspaces of a finite dimensional vector space V(F) then
prove that dim (WI + wz) - dim W, + dim Wa - dlm(wl n wJ

WI ~» Wz Cll aoe, e.;;)~O~06oolfomw ®o.»a
- dim (w, n wa)~:O ::>6Jo~ot50~

Or
space and S = {al' az .... an } 's l.1. subset of
5 can be extended to form a basisof V.

~icoffoSJJ oSlOoSl>S = {a,.az ....an} ~;5E> V

.~O v ~ 9Q"6o.'lll 5~tOOe 80" s to



UNIT- III
J3':" \ -)state and prove Ronk- NullltV throrem

§'~.l(,o~O" lb~I$~~ ~;SOoD.:06.:lo:JoiSl~.
Or

J,oI: ,I. Hnd the null space, range. rank and nullity of the transformation T: R' - R}
defined by T(~.y) = (~+ )'. x - y. y).
T(x. y) = (x + Y. x - y. Y).t1" :O~Do.::s~~ 7': R2 ... /13 Wx>~6.,g,~

soOO-fI'too. ~~. §'<!l ~Mm h~iiStoov~ ~~§'60l!.

UNIT -IV
lS ,1- State and prove Cayley - Hamilton theorem.

gcS - 1lo:»~~lb~"~ Lo'ltlDoO~:'o\s)oS».
Or

..l6-.lfs"Solve x + y + 7. - 6. x - y + 7. = 2. 2x - y + 37. e- 9 by matnx Inversion method.
x + y +z = 6, x - Y + 1 = 2. 2x - y + 3z = 9 ;6) ~Cl~ rJe~ ;:)~9 C"SCJO
~.::so~.

UNfT-V
11: \i State and prove Cauchy - Schwarz's inequality.

~ ~ ~~0):r0;S"<Sl ~~OoO, :l6Y>oo..:»too.

Or

1& 'W Applying Gram - Schmidt orthogonalisation process obtain an orthonormal basis of
RJ from tile basis {(1.0.1),(1.0.-1). (O.3.4)}
eo.1~~o"O'fftoo RJ A o~ {(1.0,1), (1. O.-1). (0,3 .4)} S(),).}fj

6::J <Sloi! L"'~~J6;:)~9~ RJ !b a.!f vo~!lvoe) ~Q'OO'~CJ02)~.

d,,g.. ~ '-'~rt'
ci'o/'lll~
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S.R.R&C.V.R GOVT. DEGREE COLLEGE (AUTONOMOUS). NAAC S+-

VIJAYAWADA.
Department of Mathematics

III Year S.Se MATHEMATICS SYLLABUS
SEMESTER.VI, PAPER.VII(S)

ELECTIVE-S: NUMERICAL ANALYSIS

UNIT·I: (lOhours)
Inars In nu_rleal computations
~r analySIS. Absolute, Relatove
apptOXImatlon of a function.

ErrO($ ilnd thel' accuracy! Mathcmltlc.1 pr~llmln'flf!'S ["o"s If'\d
and percentage errors, A stoneral error formula. Error In t""

UNIT·II: (12hoursl
Solution of al,.brait and transcendental equations: The bisection method Th. It.... I'on.T~e ""etr>OO ~.
false poSition, Newton Raphson method. Ramanujan's method.

UNIT-III: (12hours) Interpolation-I
Iiltetpo~ion: Errors 1n a polynomtal mterpotauon, FJnlte dIfferences. Forward dl'ferences 8iJ<w: ......a~CI
~rences. Central differences, Symbolic relations, Detection of errors by differences tab'es
~lmCes of a polynomial.

with unevenly spaced points, Lagrange's !onnula, Divided differences and :nel' prope"l·e;
between dMded differences and forward differences, Relation between d, ••ceo j fferences

differences, Relation between dMded differences and centra dllle'ences '<e.,' or s
... _:e interpolation formula

by S.SSutry, Published by P,entlce Hall 01 Ind,. p>llta Nt .... Dtlhl •• :rs'

by G.Slnkar Rao Pubilstled by New Age Inlernatlonal Publl~htrS,HV1le'aD,llJ
IIId Humeri", analYSISby H C SI.ena Pubillhed by S Chand and com".n~ ".1 Ltd

for scltntrfic and enllneellng compulatlon bv M K latn, S R ~ I,enga' R ~ 1"0

seminar/Quit/Assignments

L~
J,B{rr}',
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SEMESTER-VI, PAPER-VII

ELECTIVE-B: NUMERICAL ANALYSIS (w.e.f 2019-20101

BLUE PRINT

DURATlON : 3 HOURS
TOTAL MARKS 60

SECTION-A

Answer .ny AVE Questions. Each quesuon carries 4 Marks 5.4: 20M

Topics No. of Questions

.1·~----~-----t----~~--------~1~----------4
1 ~~------:-------+----7,;;iiT.i'- ------1~---- 4

1 --~- ~
----~l------------- ~

1 ~
1 J

4

J-- __

SEcnON- B

questions. Eachquesnon carnes 8 marks 5.8= 40M

NO.of questions
2
2
1.
2
2

Marks
8
8
8
8
8

Topic
:'--+---U-NIT"

UNIT-II
UNIT·III
UNIT·IV

---+----- U~N~rT~'~V ~

t



• S.R.R & C.V.R. GOVT. DEGREE COLLEGE (Autonomus)
Department of Mathematics Semester VI, Paper 7A

NUMERICAL ANALYSIS
Model Question Paper

Time> : :1 ~ hours

I.

Maximum: 60.lIar/{j
SECTION A - (5 X 4 s 20 Marks)

Answ~r any FIVE of the following questions.

If u = 3x' - 6x, find the percentage error In u aLx = 1,
if the error In x £s0.05
Ii a 3x? - 6x, _emil u C)a'd~4P;So~ 1I~IJ'~oa. '&l.~!J x = l..:1x :0 0.05.

Find the r due of v'fii2' - JIliI :lC),l~~ II~~~~.2.

3. Find a real root of the cquation X3 + x2 - 1 = 0 by iteration method.
x' + x3 - 1- 0 ~bl~cst't~~1b~~es:.!.sl1G~a.d ~~~Clo~ II~I"~~.

4. Using Newton - Raphson method, establish the interative formula

Xn+t =.!. [Xn + !!...1 to calculate the square root of N.
2 ;t.

N cfu>~(,OS~~ ~ &»c;o~~,~e>1{) ~GcfuO)dbo~

Xn+1 = ![x" + Nl ~ ~ ~,j..w~ ~6Jo~oi50a.
1 x~J

S. Construct a forward difference table.
IfcO l:S,!:o4P~A~I'i;s)~ ~ ~~~ ;;)e,o\S)~.

xl12345
"t I a 5 10 20 30

•• Bvaillitl :
"'oCl04.
(I) III (3,"').
(b) III (abQlt)

From the following table find the value of y at x = 21.
fIcO ~~ cfu~ x = 21 ~.)16 Y nrnOScfu~cfums:,..w.

x : 20 23 26 29
y: 0.34202 0.3907 0.4384 0.4848

...... tbat lIV= .:1-V= 62,

•• A-V.6a~~~,·".N NIWtOCI'. divided dtfferenee formuln.
~ •• If .. ~tI»1.D go~oa.

Llpanil" formula, find ft2) from the following date :
.... *06 III,(1"oIf ~~ ~t1' 1t2)~ 1I~~ll\,)~.

I 0 1 3 4
• 6 50 lOS

/~'1



•
Ans"'er ALL .

quest,ons each Questio" curries 8 marks. (5 X 8= 40 Marks)
UN1T-I

ll( ) If ~..ly'
a R ::: ~ and errors in x. y. z be 0.001 show that the maximum

relative error at x ~ y 1'7 I is 0.009.
R _ 4r2y'

- ~ Ilx ::: Ily = Ilz = 0.001 ~=iix = Y = z = 1 GClD~.Jle;:,
R t!J' ~1>1l\~~ r:/-4-:m O. 009 t9~ 6Jo~OS>J.

(b)
Or

Define absolute. relative. percentage error and derive general error
formula,
~!S). ~~ -11"6 ~'t:.> C'8:l~o~.~ed$;» ~Q>cSco ~~::'m O'8:l~e

UNIT II
12 (a) Find the real root of the equation x I0910X = 1.2 by Newton - Raphson

method.
~t.J~-O";;SjS O)~nt!J' x w010x = 1.2 ~£D~6LOOam~&G:l"~OStmocov't:.>
~¥.

Or
(b) Find the real root of the equation x3 - 6x - 4 = 0 by bisection method.

p".~6 o.xs~~Xl - 6x - 4 = 0 ~£D~6S"~~a,~ G:l"~.s ~vOS>J't:.> ~~OS>J.
~ 0 -

UNIT rn

13 (a) Find the missing term in the following data:

x:O 1234
y: 1 3 9 ? 81

~ iW~;6 es~o';!oSl:l ;606) ~0D<6 oS6OS>Ji6:>~i6:>IY'i6:>oSl:l.
Or

Prove that
(CI) U3 = U2 + IlUt + 1l2Uo + 1l3uo·
(b) u. = U3 + IlUI + 1l2Ut + 1l3ut·

.:>~:x,~.
UNIT IV

_ and prove Gauss forward interpolation formula.
'Od'~ ~.,.~ ~lloD ~~o~o~.

Or

Bessel's formula 10obtain Y2S givelllhal Y20 = 2854.yz. = 3162
3544. Y32 = 3992.

)'24 = 3162, Y28 = 3544, Y32 = 3992 v~~.)6 ;fuo~oi6:>

tD~.



UNIT V

IS (a> By means 01 Newton's divided difference formula. lind the value of r(8)
and f{15) from the following tablc :

x: 4 5 7 10 11 13
y: 48 100 294 900 1210 2028

~ ~ ~t1 COSO" ~ ~I'I;S ~ ~;So ~1'IoD {(8). ((lS)
oOfIl~.

Or

(b) Calculate y at x = ISS by using Lagrange's interpolation.

z : 150 1S2 1S4 1S6
y: 12.247 12.329 12.410 12.490

~ fJ()~;:S o~o~tnl;:S!i> 00(_1?l!!! soiSBs-a';:So ~OSCfuol'loD x = ISS~

Y ~;:5) t1;:5)¥.

}~V')~'
B· Ro...~ fUMo-v";

~~ Jg-hq
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ELECTIVE-C: NUMBER THEORY

UNIT-1l2 hours)

Divisibility-Greatest Common D,v,sor-Euchdean Algorlthm.The Fundamental Theorem of
Arithmetic

UNIT-(12 hoursl

Congruences-Special Divisibility Tests-Chinese Reminder theorem-Fermat's L.r.,e ~"eor~--
Wilsons Theorem-Residue Gasses and !leduced Residue Classes-Solutionsof Con,,·ueoce.

UNIT-(12 hoursl
Number Theory for an Algebraic View POint-Multiplicative Groups, Ringsand F,elds

UNIl=(12 hours)

Quadratic Resedues·Quadrattc Reclproclty·The Jacobi Symbol,

Ufl!!T=f12 hours)

Gteatest Integer Function·Arothmeuc functions-The Moebies tnversicr- Formula

~::~:~to theory of numbers'"by Niven,Zuckerman & Mantgomerv\John '" ev&Sons
tmentary number theory" by DaVid, M,Burton
I*nerltalrynumber theory" by DaVid M.Burton Published by Second Edll'ontU85

_1ICt1on to theory of numbers", by DavenportH , Higher sruhmeuc pubhsh~d r ,ttl
jJclhn Wllry&Sons) Nlven,Zuckerman & Mantgomery"Camb,U~".P'ess

Theory by Hardy and Wright Published by Oxford Unlv,Prt'ss
tile tM9ry of numbers by DenceJ8& Dente 1 PPublishedbv acaden" P,ess

~. R:....<\'1..0.. k \J 1-\0), ~

i{o/S' )11
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Department of Mathematics

III B.Se MATHEMATICS SYLLABUS
SEMESTER·VI, PAPER-VII
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BLUE PRINT
DURAnON : 3 HOURS TOTAL MARKS 60

SECTION-A

Answer any rua: questlons. Each question carnes 4 Marks Sx4 = 20M

Question Topics No.of Questions
UNIT· I 1
UNIT·I 1

1
1
1
1
1

S.8: 4()M

Matks
8
8
S
8
8

2
2
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SEMESTER-VI. CLUSTER.A. PAPER-VIII.A-l

CLUSIER ElECTIVE·VIII·A·l: INTEGRAL TRANSfORMS
60Hrs

UNIT-I: (12hours) Laplace transforms-I:
o.finolion of Inlegral Transform·Laplacl' transform. LlnNfltV Propenv. Laplace tronsf(l(m o'..,m~
E~_nlary Functlons.Flrst Shifting Theorem. 5l'cond Shifting Theorem, Change of SUI~pro~n,.
t.pI~e Iransform of Derivalive of a Functton.

UNIT·II: IUhours) Inverse Laplace transform:
Oefinttwn of Inverse laplace transform. I.Jnearity Property First Shifting Theorem, Seto"" S"'~ ."
Theorem. Change or Scale property .use of Pan.al fractions. Examples.

UNIT·III: 112 hours) Applications of Laplace transform Solutions of differential
Equations:
SoIutlOm of Ordinary Differential Equations.
SoIUbOns of Differential Equallons WIth ConSlant Coeffioents

Sine Transform ..finite Fourier Coscne Transforrn-tnvernon formula for SIne a'lj COSlnlt

only statements and retated problems.

~~~~~by A.R.Vasistha and 0, R.I(Guplh. Published bv Knshna
Mathematical AnalYSISby~nthl Narayana and P.K Mlttal. Published bv S Chand&

'f'ljWIt. NewDeihl.
Ind IntqfJl Transforms byOr.S Srl'enadh. Published bv S Ch.nd& Company "'-t l:O

JoutItr T,.nsforms bV Dr J K Goy.land G P Guptha by Pragatl P,.k,un M~erut
New Deihl, Transforms byM V RalsI08hanl.· H C Saxena andH K O.S$ P"bl,sh<"d b,

M LId,New Deihl

}/,;JC;:; -~I"
B .~~ k \),..19. Y(

~rJt)ltf
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TOTAL MARKS 60

SECTION-A

Answer any AVE questions. Each question carnes 4 Marks

DURAOON : 3 HOURS

5](4; 20M

1 4~
1 J

- +-----~l~----------~J~----

1 J•1 4
~

UNIT·'

1
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S.R.R & C V R GOVT Do '" . EGREE COLLEGE (Autonomu.)
epartment of Mathematics Semester VI, Paper 8A I

INTEGRAL TRANSFORMS
MODEL QUESTION PAPER

...
rIMe: 2 ~ hours

Answer PA~T A - (5 X 4 ~ 20 Marks)
any FIVE of the followmg questions.

1. Evaluate L(t sin 3t cos 2t) is:l ~Qo\S)~.

2. Find L(.-atSCn 3t) ~ 1fiS:l1\"iS:l~.

Maximum : 60 Marks

3. Define Integral transforms, Laplace transforms of a function.
~~'t)~,e~rs iiSOi$~~~~~~iS:l ~cSsOoQl~.

4. Find the Inverse Laplace transform of 1..-1 {..L}.
(,,+z)'

~d~,,~!SiiSOi$~~iS:l~iS:lI\"iS:l~.

5. If L[F(t)] = !(P) then prove that L-1[f(a)] =;F [~]

L(Fet)] = !(P), (!!>O).')(i L-1[f(a)] = ~F [;;] is:l ~::'o\S)oS».

6, Solve (D2+4D+3)y=e-< giveny=l. dY=l at t=O.
• de

t = 0 oS~, a~ @)5"60 ~: = 1, Y = 1 Ql)0).')i§

(D2 + 4D + 3»' • ,-t is:l ~Qo\S)~.
Solve ty' + v' + 4ty = 0 If yeO) = 3,y'(0) :::O.
,,(0) • 3,,,'(0) .0 ¥C»lil ty' +v' + 4ty - 0 ~ ~Qo\S)~.

Define the Fourier sine transform and Fourier cosine transform of a function.
~! l~~O~ IO"~!;50i$~~ ~;&Q5)~~ ~cSsOo~~.

Find the Fourier sine and Fourier cosine transforms of lex) = x,
= x !b ~:sO'i:le~ 5"~:S 05eOS~i6<Sl~<SlI'i"<SloS».

I
fourier sine transform of f(x) = -

Jt

_ ; dbJ~6¢'8d.»5 ~!o.S8oS~i6<Sl~~I'i"<SloSl,).

SECTION - B (S X 8 - 40 Marks)
1ri'Cr-rllDIU ,,"II flllstion carry 8 marks.

l(a). StltllIld PfOY' ftrat Ihiftina theorem for Laplace transformation .
.... "IIJI' .... 'lIoe~16,)~OoO ~~Ilo\s)ta»,

Ot



12(a). State and prove ch
v~~ose~/'(~~.. ~ngc of scale property of inverse Laplace transformations.

~ ;;)~ ~ ~ ~Oo!l ~~~~ ~.

(b) Find the inverse Laplace IranSfOrl~rof [ 1P+5 I
[

41'+5 ] (P-l)' (PH)

(P-l)~ (1'+2) cih)~ ::lq~v~:'; ~e~~~If~""~~.
13(8). Solve (02 - 0 - 2) 20'Y == Sin 2t. Y = -1. Oy == 2 when t == O.

t == 0 ~ y = -1. Oy == 2 .WOl)a(OZ - 0 - 2)y = 20sin 2t ~ i:)oQo~~.

(b). Solve (D2 + 1)y = sint sln2t. t ~~ if Y = 1.0y = 0 when t = O.
t = 0 ~Iijy = -1. Oy == 2 • (D2 - D - 2)y = 20 sin 2t ~ ~Qo.:S.>~.

& -~ }.:.v t-\D\ 'y :

~~ )8)11

14(8). Find the Fourier transform of Itx) defined by
f(x) ::l6sDoO)e:>~~~eclil5 ~e~~~ If~""~~.

() f1.lxl <af x == to.lxl > a and hence evaluate ;6,ec1fu

(a) i: sinpacosp" d and <SJec1fu-CO" p•

(It).
Or.-ax

Find Fourier sine transforms of - and deduce
"00 -u_e-bx p 1 P

that f. • sin pxdx = tan-1
- - tan- -.

o " a b

the finite Fourier sine and Fourier consin transform of fl.,,) if

{
1 0 < x < 1[/2

• -11C/2 < x < n
1 0 <" < 1</2 IIPQl)cI ~:bt1 eeeclil5~~ <SJOdS.» ~

l-llI'{l <" < I<~~~~.
Or

8nite sine transform of fl.x). if [(x) = coskx.
fC;c) - coslC% tfOl)' f(x) db>~~~e:»1S~~ .seos§~~~~""~.
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60Hrs

UNIT-Ii (lOhoursl
Curve Fitting: Leas! Squares c fl
fin· f' . urve tung procedures, ntllng a straight hne, Nonlinear cu"'e

Ing. curve ttting by a Sum of exponentIals.

UNIT-II:Cllhoursl
Numerical Differentiation: Derivatives using Newton's forward dlHerence formula. Ne,l1o"s
Baclcward difference formula, Derivatives using central diHerence formula, Stirh"g's
interpolation formula ,Newton's diVided dIfference formula. Newton's divided drf'ere"ce
formula

tlumericallntegration: General quadrature formula on errors. Trapezoidal ru'e, S,mpson's 1, 3
S,mpson's 3/8 rule, Weddl's rule and Boole's rule.

of Simultaneous Unear Systems of Equations: Solution of linear systems Oorec;
Matrix inversion method, GaUSSian Elimination methods. Gauss·Jordan method,

of factortzation, tteranve methods; Jacobi's method, Gauss-Serda! methods

:;:;:;:::~ of Ordinary Differential Equations: Introduction, Solution bv Ta,.1ors
method of successwe approximations, Euler's method, Modified Euler's methQC

methods.
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Department of M th . COLLEGE (Autcnomus)
ADV ANCEDa emattcs Semester VI, Paper 8A2

NUMERICAL ANALYSIS
Time : 1 ~ hours Model Question Paper

Maximllm : 60 Marks

A SECTION A - (S X 4 -20 Mnrk!)
nawer any FIVE of the followlnll queltlonl.

By the method oftIt I 1 IllIlIt sqUIU'eS, fit B stralllht line to Ihl followlna dala :
2 3 4 !I

Y I 14 27 40 SS 68
'lC$~"p;jl .p;ji ~9i~~iOu ~df "6al~ ~gCjl"~g;.$oA.

2. Fit a parabola to the data given below:
~ C$~"~~11l e..1i ~C"t>t><11l~ ~ol>o~oa :

x: 1 2 3 4 S
y: 10 12 8 10 14

\

I.

3. Using the following table, compute dy at x = 1 :ax
~oe> ~~;;'sd3Jol\oD x = 1~ : ;fu ~;fugO~oe.

XI 1 2 3 4 5 6
'Y I 1 S 27 64 125 216

4. Find f' (1.5) from the followina table.
IfoO "'4~ Ii$q:Q~~ ~Q& {,(1.S)~ 1f~1'I'~t».l.

X I 1.5 2.0 2.5 3.0 3.5 4.0
)' I 3.375 1.000 13.625 24.000 38.875 59.000

Evaluate I:x3 dx with S sub - interoats by trapezoidal rule.
~e6 ~oSl>;fu~r.oD 5 <!!loiSO"v& f: x3 dx ~el)~ ~~;,oa.

By Simpson's rule, evaluate Il~j1 ; dx with 5 ordinates.

~ ~oSl> COSO" 5 ~~;6 lSJo60o' Kv !)o6.>~vo' I12j1 -; dx

.;~..... '161~.
IIlI Iqllilloni x + y ~ z • 9.2x + 5y + 7't = 52.2x + y - ~ = 01:1)

•• " rul •.~.:.+•• 9, a 5y + 7•• sa. ax + y - II • 0 ~t»,,~~~,,~~ "
---.". .

B .~rko.\:.\,)~ vf

&tJrJlq
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8.

9.

Solve 'he: 5y",• em of c:q .
~+ 22Y+ 5z ::: 20 by G::~~o~~JSdK~2)1 +? 12.% + 4y + 27. "" 15.

x + y +, lZ .. or nn Mcth()(1
.%+4)'+2, IS

~O~~~l\o~ ~o~. . x I 2)' I fix 20~bltflSc:I"V~ ".r,-eso~:5

Solve the d' ff .I erenllOl equation ay _
Taylor series expan . ,Ix - % + y.wlLhy(O) = l.x E [O.lJ by
dy _ sion 10 obtain y far x = 0 1
4;-x+y.y(O)- ..
.1_ .. 0..&" - l.x E [0.1) 4P~ U~~Cl~ ~b.>IiCSt;l:.':oo~
~ NQi\3 05~O1:1'<1 .,,_ .. _

is - .p. ~O x = 0.1 I:S~CS)l:>Cl):I~ flool:ScX!.

Solve 2: - yl 2' h
,b, - - x WII YeO) = 1 by using 1:ldcr'$ method.

dIDoc>~ 05~O~~1\ ., ~ dyis OIJ Yeo) = 10' a; = y2 x2 ~ ~Qo;:»:.':oo.

10.

. SECTION - B (5 X 8 = 40 MARKS)
Answer ALL questions, each question carries 8 Marks.

lI(a). Fit a curve of the form y = ab" 10 the following data:
~ GS~~ow~!i> y = ab" ~~:.':oo~ ~~I)"~:.':oo.

x: 1 2 3 4 5 6 7 8
y: 1.0 1.2 1.8 2.5 3.6 4.7 6.6 9.1

Or
Find a parabolic curve to the following data:
~ GS~~~!i> OSoooXx1» ~:.':oo~ ~~~~ol!..

x: 1 2 3 4 5
r: 1090 1220 1390 1625 1915

. dy dOy
From the following table, find ax and dx' at x = 1.05.

d), d'ytoO ~Ii ~~ x = 1.05 ~ b oSJBc:1Wax' :>w<6o<6>~~¥.
1.00 1.05 1.10 1.15 1.20 1.25 L30

1.00000 1.02470 1.04881 1.07230 1.09544 1.11803 L. 14017
Or

the following table, lind the value ()j';; and ::: el( r = 2.03.
dy I,ly -'-_a

~d ;6)~ X = 2.03 ~;;; oSJBc:1W;t,i ::lw:;SCJ~ ~~s~.
196 1.98 2.00 2.02 2.04
• 0.7739 0.7651 0.7563 0.7473

~ ~.w,.!c\)Mf,
I~~\~Itq
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13(8). Let Y = lex) be 11 .a unclIon which
corresponding to the V I assumes the values YO'YI'YZ ····Y"
b a ucs Xo - a x - I h b ha" nh and n is a I' - . , - a + I, ...,Xn = a + n = so t at

mu tiplc If 6.

Then show that J. ydx _ ~
y=!(x) e..~ ~;&. - ..!Y•• Sy, ~y, ~6Yl fy,+5y.+Zy,+s),,+y.+ .+y.1

I! d»ifu), Xo = a x - a + h + h b:>tn~ , I - , •••'XIl = a n =
~ (I9;6)l:D-Olor;oY ~0Xn

_~ft YO'YI,Y2 " .. Yn 0'»1:)d».>b= a=nh , n
'Ih)Q 6 dl:l)~6K>ta~ifu)5O).)a J. _~• ydx - ,.!Yo + Sy, + Y2 + 6)" + y. + Sy. + Zy, +
577 + y, + ···.+y"l (19::) ~~.

•

Or
(b). Use Simpson's formula with n 4 to estimate fol.2..,dX and hence find the

approximate value of tt. 1+%

~~ ~",;fu);6)~l\oD n=4 If' iOI ~dx~ I!PO.:S;;)O~ Q'»8d».> n
1+%'

~~;6)~a.

14(8). Solve x~ - 2X2 + 3x] = 2.3xl - X2 + 4x3 = 4.2xl + X2 - 2X3 = 5 by
matrix inversion method. Xl - 2X2 + 3X3 = 2,3xl - x2 + 4X3 = 4.
2xt + Xz - 2X3 == 5 ~!:o~6t;;fu)o;6) tlJo@~ r:J(j0'» ~a(j ~oi:So~.

Or
(b). Solve the equations 2Xl + Xz + X3 = 2, x, + 3X2 + 2X3 = 2.

3Xl + Xz + 2X3 == 2 by LU decomposition method.
2x1 + X2 + X3 = 2, XI + 3X2 + 2X3 = 2, 3x, +Xz + 2X3 = 2

~!i6tatmo;6) ~9 COSO" ~o.:Soa.

15(.). Find an approximate value of y for x = 0.1 if :: = X +Y and Y = 1at
x = 0 using Picards method.
~ = x + Y o'll8O'S» x = 0 ~ Y = 1 ®0l:>~0)'y6, tJS"6J ~8~ x == 0.1...
~ y db>~6 e~ :l0l0S;6) ~;6)gS6oe.

Or

,..._ the differential equation dy = :2 with the initial condiuon y 0
"""~. ax y + I
.... X -0, use Picard's to obtain y (or x = 0.25,0.5 and 1.0 correct 10

... decimal places.
;........ lIS ~bl~6~;fu) dy = L O'»Od».> x = 0, y = 0 lP"i,S:l>~ lOil)oO~a'
!." dx y'+ 1

0.25, O.S o'llOdS» 1. 00 OS~~S"6J Q)~G(j Y r:JOlOSo;6)ll~~.

't~lt1~~.

/~
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UNIT-I: (12hours) Graphs
Graphs. SImple Graph G h and Sub Graphs:
G h • rap Isomorph,sm Th I drap s,Vertex,Oegree, Hand Shak,n Th e nCI ence and adjacency Mawces.5ub

g eorem, Palhs and connectron Cycles

UNIT-II: (12hours)
Apphcatlons, The Shortest Path Problem c~ r'Trees: ,,,,,,,me s Lemma.

Trees,Cut Edges and Bonds, Cut vertices; cayley's Formula

UNIT-III: (12hours)
AppIIC4ItlOns of rrees- The Connector Problem.
a.nectMty:

. Blocks and AppJocallons, Construct,on of Reliable Commun,catlon Nft.',Ot·s

Hamilton cycles:
tours, Euler Trial, Hamilton Path. Hamilton cycles. Dodecahedron Graph, Pe!etse~

Hamilton Graph, Closure of a Graphs.

-'iIMof Eulerian Graphs, The ChInese Postman Problem. Fleu",'s Algor·t"""':"l'.l....'S"'an Problem

WIth ApplicatlOnS by J A Bondy and U S R Murthy Puohs"eo 0. MAC M a"

IIOGQph Theory by by S ArUmugham and S Ramachandran PuohsMC 0, sc tec"

fIA I)Iscrele MathematICS by Or Swapan ~umar Sanka' Publ sr-ee b, S C~3"O &

iits;INiIw OeIhl,,....a._ TIIeory and CombInatIons by HSGovonda Rao Publoshed by Galgot,a puohca:lons
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Matchings, Tutte's Theorem A I' .•"JJiltiOnal . • pp 'cations, The Personal Ass'gnment Problem - ,"e
... ASSIgnment Problem, Kuhn-Munkres Theorem.

£dee colorings: Edge Chromatic Number. Edge Coloring in Bipartite Graphs - -V'ZJOi'S T'-eo-.-

~~~~off~M;;a~tc;hlngs. The t,metabling problem Independent sets and CIoQ,es
perld~nt sets. Covenng Number Edge Independence Number, Edge Co,.' ng NJ-OO' -

Theorem,

_iltic,n of Ramsey's Numbers - Erdos Theorem, Turan's Theorem ana Ao;>',ca:'o"l
1hI!a-••m. A Geometry problem

iIwolltV with ApplicatIons by l.A Bondy and U.S.R.Murthy plublshed b, Mac Milan

b S A
rumugham and S. Ramchandhran pubhshed 0, sc,let"
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