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V Sernester B.A./B.Sg, Examination, Novem berlDecember 2017

(semester Scheme) ibgCS) (2016 - 17 & Onwards)

(Fresh + FePeaters)
MATHEMATICS - V

"fime : 3 Hours

lnstruction : Answer all questions,

PART - A

Answer any f ive questions :

1 a) ln a ring(R, +,.) prove lhal Ya,b,ceR, a. (b- c) = a' b - E' c'

bt $hovr that the setot even integers is not an icJeal of the ring of rational

numbers.

c) Prave lhal every lield is a prin cipal ideal ring.

d) lf T = yzi + zxj + xyn, shovr that F is irrotational.

e) Fine;Ihe maximum diredional cherivative of xsinz - ycosz at (0, 0, 0),

t} Prove that EY = VE = A.

g) Constru clthe tle'rfton's dt\tided ditterence table for the following data :

x 4 7 I 12

t(x) *43 B3 327 1053

h) UsingTrapezoirJal ruleto evaluate i g where
[1+x

x 0 % %
3/
/6 % % 1

y =f{xJ 1 0,8571 a.75 0,6667 0.6 0.5455 0.5

!
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PART - B

(2x10-20)Answertwo f ull questions :

2. a) Prove that the set R = {0, 1 ,2, g, 4,51is a commutative ring with respect to

'@o ' and '8u ' as the two compositions.

b) Prove that a ring R is without zero divisors if and only if the canceltation laws

hold in R

OR

3. a) Show that an ideal S of the ring of integers (2, + , .) is maximal if and only if

S is generated by some prime integer.

b) Prove that a commutative ring with unity is a field if it has no proper ideals.

4. a) lf Risaringandae R, letl={xe R/ax=0}provethatlisarightideal of R.

b) lf f : Fl -r R' be a homomorphism with kernel K, then prove that f is one-one

if and only if K = {0}.

OR

5. a) Let R = R'= C be the field of complex numbers. Let f : R -> R' be defined

by f(z) = I where; is the complex conjugate of z, show that f is an

isomorphism.

b) Prove that every homomorphic image of a ring R is isomorphic to some

residue cfass (quotient) ring thereof .

PART * C

Answertwo f ull questions : (2x10=20)

6. a) Prove that V'? (f (r)) = f " (r) n? t'$), where 12 = x2 + y2 + 22.
r

b) Find the unit normal to the surface x3 + y3 + Sxyz = 3 at the point (1, 2, - 1).

OR
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s. fl) Il $ i$ fl $cillftr 1r,;:rnl ftrnr:fr*il,rncl;: i:;;r vc:ntnr 1:runl frrnr:frilil. pr,{),ri; !l}irl

Cllrt { r\ [:) x r)c,iv fJritd ,). F

=xPyi*?xzj t?yzi,b) Find Curf (Curl

PART * D

Answer two full queslions :

10. a) Uss lhe rncthoc, of soparfilior) of synlbolsi lo provc tfurl

tJp {" tJtX .t' IJZ Xil 4" ., . . le .,'.,

UCI Xr\ l"t, X 
;:r\ ;'U,,

:: 
1- ; ' 1r-" lf ii- *Jl | " ' ' l0 "''

t)) t) ffvalualo ,\"' [(1 *-nx) (1 * nxa; (1 * cxll) (1 * rlx'r1l

lilfiIil $ifi lll $,ii ffi f$ ff

7. a) Slrort, thar Curf i"i.., lii ., ,, ,

i '"' x? ' !,i , ;'k
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1 1 . a) FincJ a seconcl clegree polynomial which takes the following cJata :

b) Fincl f (1 .9) f rom the foilowing table :

X 1 1.4 1.8 2,2

f(x) 2,49 4,82 5.96 6.5

12. a) Using Lagrange's interpotation formula fincJ f (6) for the following clata :

X 2 5 f: 10 12

f (x) 1B 180 448 1210 2028

Age in months 2 5 I 10 12

Weight in kgs 4.4 6,2 6,7 7.5 8.7

J€.,ae ,a I L
:-. 
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r, th 0.6 
2b) Using Simpson's f, rule evaluate I ,-*'cJx by taking 6 sub intervals.

0

OR

13. a) Following is the table of the normal weights of babies during the first few
months of life.

Estimate the weight of a baby of 7 months old using Newton's divided difference
table.

, .? dx ,- ,^r,- --.-r- 1td ,b) obtain an approximate value of J , ff by simpsofi's 5 rule.

X 1 2 3 4

f (x) -1 -1 1 5


