AR 0S - 208

V Semester B.A/B.Sc. Examination, October/November 2012
(Semester Scheme)
MATHEMATICS - V

Time : 3 Hours . Max. Marks : 90
Instruction : Answer all questions. .
|. Answerany fifteen questions. (15x2=30)

1) In aring (R, +, .) prove that 2.0 = 0 = 0.a Vae Rwhere ‘0’ is the additive
identity of R. :

2) Define a subring. Give an exampie.

3) Define left ideal and right ideal of a ring. -
4) Show that 3z = {3n/ne z} is an ideal of the ring (z, +, 3.

5) If f: R — R’where R and R are two rings is a homomorphism, then prove that
f(0) =

6) If R/l is a ring of residue classes of | in R prove that if R has unit element 1 so
also has R/I, a unit element | + 1. .

7) Define a) Curvature b) Torsion atany point on a space curve.

dl- of | - d°f
8) Show that dtf rrdiniie 7

9) Find the unit tangent vector for the curve x =ty =1, z= ttatt=1.

10} Show thatthe necessary and sufficient condition for a curve in spacetobe a
straight fine is that the curvature k = 0 at all its points.

11) Find the cartesian co-ordinates of the point whose cylindrical co-ordinates
are (2, 60°,1).

12) If ofx, y. 2) = x¥y?2%find V.
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13)-Find ‘a’ so.that the vector.
F = (3% +3y +42) 1 +(x - ay +-§3?-ﬁ)fj-'+ (3x + 2y —z)k is solenoidal.
14} Show that Curl (grad ¢ )=0.
15) If ¢ = X2~ y? + 4z show that y%p=0.

16) If ais a constant vector, find Curl (Fx g).
2 2 2
17) Showthat 1+ X —X =§Po(x)+P1(x)_“3‘P2(x).

18) Show that P(1) = 0+ 1.

d £
19) Show thait ——xJ;00}=xJo(x). 8
>
g5
<
R =
20) Prove that [JoJ,dx = %[Jg(a) -..Jg(b)]. %
a
Il. Answerany four of the following questions : (4x5=20)

1} Prove that R={0,1,2,3,4}is a ring under addition moduio 5:and multiplication
modulo 5. _

2) If R is a.ring such that a? =avaeR.
Provethat: @
i)a+a=0VvaeR"

CHja+b=03a=b
i) Ris commutative.

3) K pisan integer, then pz is a maximal ideal of (z, +, .) if and only if p is prime.

http://wwwv\\llv.vélhqmn O.com


http://www.a2zsubjects.com
http://www.onlinebu.com
http://www.onlinebu.com

A G 0 . 0S-208

4) Find all the principal ideals of R={0, 1, 2, 3,4, 5, 6 7} wnth respect to addition
modulo 8 and multiplication modulo 8.

5) If ¢:R — R’ is an isomorphism of rlng then |som0rph|c |mage of afieldis a
field.

6) An ideal K of a commutative ring R with unity is maximal if and only if the
residue class R/K is a field. :

Answer any three of the foliowing : | (3x5=1 5)

o

1) For the space curve x =t,y = t?, z §t find the unit tangent 1 and the

principal normal A.
2) Derive Serret-Frenet formulae for a space curve.

3) Find the equation of the osculating plane att = 0 for the curve x = 3 cost,
y = 3 sint, z = 4t.

4) Find the angle between the surfaces xy?z = 3x + z2 and 3x2—y2 + 2z = 1 at
(1, -2, 1).

5) Express the vectorF in cylindrical co-ordinates where F =zi — 2xj + yk .

. Answer any three of the following questions : (3x5=15)

1) Finddiv F and curl F given F=grad (x2 + y2 + z?).

2, n+}

2) Prove that v2(r"*Y = (n + 1)(n + 2)" 'where [f|=r.

r 1d s 2 o
3) Showthatv{ f0; }:r_za{rzf(r)}whereF=xi+yj+zk-

4) Show that F =(siny + zcosx) §+(xcosy+sinz)j+(ycosz+sinx)k is

irrotational. Find ¢ suchthat F = ve.

5) For any scalar field ¢ and any vector field F prove that Curl (¢[3)=¢
curl F4(grade)xF.
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V. Answerany two of the following :

1) State and prove Rodrigue’s formula.

2) Prove that P;(x) = xPy_4(x) +nP,_(x}.
1
3
3) Evaluate jx Pa(x)ax
S el
OR

Prove that —dg; [x“ndn(x)]= —x_"Jm_,(x) )

4) Prove that

cos (x sing) = Jo(X)+2, Jx(x)cos2n6,
¢ oL

AN R

(2x5=10)
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