(A O SN - 353

V Semester B.A./B.Sc. Examination, November/December 2017
(Semester Scheme) (CBCS) (2016 — 17 & Onwards)
(Fresh + Repeaters)

MATHEMATICS - V

Time : 3 Hours Max. Marks : 70

Instruction : Answer all questions.
PART-A

Answerany five questions : 8/1@ (5%2=10)
1 a) Inaring (R, +,+) prdve‘that Va,b,ceR,a*(b-c)=a- b%c.

b) Show that the set of even integers isot an ideal of the ring of rational
numbers.

c) Prove that every field is a principal ideal ring.
L]

d) If F =yzi+ zxj + xyk, show that g is irrotational.
e) Find the maximum directional derivative of xsinz — ycosz at (0, 0, 0).
f) ProvethatEV=VE =A.

g) Constructthe Newton’s divided difference table for the following data :

X 4 7 | '8 12
f(x) | -43 |83 | 327 | 1053 |

1
h) Using Trapezoidal rule to evaluate f 1d_+x; where
0

S L I 7 L 3 I/

y=f(x) | 1[0.8571|0.75 | 0.6667 | 0.6 | 0.5455 | 0.5
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PART-B

Answer two full questions - (2x10=20
2. a) Prove thatthe set R = {0, 1, 2,3, 4, 5}is a commutative ring with respect to
‘®;"and'®,’ as the two compositions.

b) Prove that a rin
holdin R

]
g R is without zero divisors if and only if the cancellation laws

OR

3. a) Show that an ideal S of the ring of integers (z, +, »)
S is generated by some prime integer.

b) Prove that a commutative ring with unity is % as no proper ideals.

4. a) IfRisaringandace R, let|=

is maximal if and only if

{x € R/ax =0} prove that | is a right ideal of R.

b) ff:R =R’ bea homomorphism with kernel K, then
if and only if K = {0}. '

OR .

prove that fis one-one

a) Let R =R’=C be the field of complex numbers. Let f: R —s R’ be defined

by f(z) = 7 where z 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 class (quotient) ring thereof.

PART-C

Answer two full questions - (2x10=20

6. a) Prove that V2(f(r)) = * (r +$f’(r), where 12 = x2 4 2 ¢ 22

b) Find the unit normal to the surface x3

+y3+8xyz = 3 at the point (1, 2, - 1).
OR
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7. a) Show that Curl Fx(éx?)] _ 3 rxa where a is constant vector and

T=xit+yj+zk-
' b) lfthe vector F=(3x+3y+42) | +(x—ay+32) j+@x+2y-2) ks
b solenoidal, find ‘a’".

8. a) Prove that V* (1] _ 0, where 2= x2 + y2 + 72,
r

F

9. a) If ¢ isascalar point function and  is a vector poin%%mve that

—

)

: div (6 F) = odiv F +grad ¢-F

J

- by Find Curl (Curl F)if F =x2yi —2xz] +2yzZk .

4 PART-D

»

) Answer two full questions : (2x10=20)
) 10. a) Usethe method of separation of symbols to prove that

- u0+u1x+u2x2+....t0w

u, , XA x*A%u,
= 4=x . (=x¥ (1—x)3+""tom'
by i) Evaluate A" [(1 —ax) (1=bx?) (1-0x) (1 - dx4)].

ii) Express f(x) = 3x3 + x2 + x + 1 as a factorial polynomial (taking h = 1).
OR

w 9 9 9 9 v 9 v 9

-



b) Find f(1 .9) from the following table

nd (6) for the following data :

g,
b) X '

0.6
J e’ dx by taking 6 sub intervals.
(1]

; ! 3
Using Simpson’s 3 rule evaluate

6
dx rd
b) Obtain an approximate value of f o x2 by Simpson’s 31 rule.
0




