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V Semester B.A./B.Sc. Examination, October/November 2O12
(Semester Scheme)
MATHEMATICS . V

Time : 3 Hours Max' Marks : 90

lnstruction : Answer all questions.

l. Answeranyfifteen questions (15x2=30)

1) ln a ring (R, +, .) prove that a,0 = 0 = 0.a Va e R where '0' iS the additive

identitY of R.

2) Define a subring. Give an example.

3) Define left ideal and right ideal of a ring'

4) Show that 3z = {3n lne z} is an ideal of the ring (2, +, ')'

5) lf f : R -+ R'where R and R'are two rings is a homomorphism, then prove that

f(0) = s'

6) lf R/l is a ring of residue classes of I in R prove that if R has unit element 1 so

also has R/1, a unit element | + 1.

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

d [ '  di l  -;  d2T
8) Showtnat * l t*  o, l= 

t t ;F

9) Find the uni t  *^n"r ,  vector  for  the curve x = t ,  Y =12,  z=ls,21l  = 1.

10) Show that the necessary and sufficient condition for a curve in space to be a

straight line is that the curvature k = 0 at all its points.

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

12\ W Q(x, Y, z) =x2y2z2find Vq.

P.T.O.
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13} Find 'a' so that the vector.

p = 1Sx+3y+ 4z) i+(x-  ay+ 3z) i+(3x+ 2y -  lk  issolenoidal .

14) Show that Curl (grad Q )=0.

15)  l f  Q = x2 -Y"  +42 show that  Y26=g.

16) lf d is a constant vector, find Curl (ix d).

2 2 2
17) Show that  1+ x -  x-  = 

dPo(x)+ 
Pr(x)-Etr( t )

1B) ShowthatPi(r;:ry

.l .' lg1 Show that 
dx [xJ.'(x)J= xJo(x).

? l l c  .  I
20) prove that J JoJldx = 

2 Uital _ J6(b)1,
a

l l. Answerany four of the following questions : (4x5=20)

1) Prove that R - {0,1 ,2,3,4} is a ring under addition modulo 5 and multiplication
modulo 5.

2) lf R is a r,ing such that a2 = a Va e R,

Prove that :

i )  a+€l=0VaeR
l-i i )  a+b=O+ra-b '  '

i i i) R is commutative. 
'.

3) lf p is an integer, then pz is a maximal ideal of (2,+, .) if and only if p is prime.
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I

I|  4) Find al l the principal ideals of R = {0, 1 , 2,3,4,5, 6, 7} with respect to addit ion
modulo B and mult ipl ication modulo B.

, 5) tf  0: R + R' is an isomorphism of r ing then isomorphic image of a f ield is 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.

l l l .  Answeranythree of the fol lowing : (3x5=15)

2 ?
1) For the space curve x = t, V = t2, z = lt" f ind the unit tangent t and the

pr incipal  normal  n.

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

) Find the equation of the osculating plane at t = 0 for the curve X = 3 cost,
V=3sint ,z=41.

4) Find the angle between the surfacesxy2z = 3x + z2 and 3x2- y2 + 2z = 1 at
(1,  -2,  1) .

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

lV. Answerany three of the following questions : (3x5=15)

1) Find div F and curl F given p =grad (x' + y' + z').

2) Prove that V2(rn*t) = (n + 1)(n + 2)rn-t where l i l  = r.

3) showtrat v{IQi} =++{,, ' t1,.y}where i = xi +yi +zk.'  
L  r  ,J  t 'dr '

4)  Show that  f  =(s iny + zcosx)  i+(xcosy+sin z) j+Ocosz+sinx)k is

irrotational. Find Q such that F = VQ.

5) For any scalar  f ie ld q and any vector  f ie ld F prove that  Cur l  (Ot)=O

cur l  F+ (gradQ)xF.
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,;,(2x5=to)

I L ?lqJp g?$ g$*yg Besigye'1 {o,f *ul?:,,

2) Prove,that F[(x] = xPi-r(x;+ nPn-1(x) .

1
f J .

3) Evaluate Jx-no1x)dx .
r f : ' l

l

-1

cos.,(x gine) = Jo(x) +z}J2n(x)cos2ng.

: , 1  ! t|.':

r ' . ! _ r ' j  : . ' : :  i

l : : t ' : :  j l t : ' , ' , :

! : 1 -

r' i'i tl

, ,  . .  ; .  ; t  .  j  i  - ' , . . : :  :  "  
: , :  i  : :  - r  l :  

- . i  
1 . ;  l

, i . '  ; . . ,

t r  
u  '
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