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Instructions to Candidates:
Answer all questions.
PART-A
Answer any five questions. (5%2=10)

1. a) InaRing (R,+,) prove that (-a).(-b)=a.bVa,beR.
b) Define subring of a ring and given an example.
¢) Prove that every field is a principal ideal ring.

d) Find the maximum directional derivative of ¢ =x’y*z at the point (1,-2,3).

e) If F=yzi+zx+xyk thenshow that 7 is irrotational vector.

f)  Evaluate : A*'(1-ax)(1-bx)(1-cx)(1-dx).
g)  Write the Newton’s divided difference interpolation formula.
h) State the Trapezoidal rule for the integral J:f f(x)dx.
PART - B
Answer two full questions. (2x10=20)

2. a) Provethat the set R ={0,1,2,3,4,5} is a commutative ring with respect to & and ®,
as the two composition.

b)  Provethataring R is without zero divisors if and only if the cancellation laws hold in
R.

OR
3. a) Provethatthering (Z,,+,,X,) isanintegral domain if and only if n is a prime number.
b)  Show that the set of all real numbers of the form , 4 5/2 where a and b are integers

is a ring with respect to addition and multiplication.
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a)

bY If /2R > R bea homomorphism with kernal k. then prove that fis one - one if and
only if & ={0}.
(OR)
S. o a)  Let g= R = be the ficld of complex numbers, Let f:R— R' be defined by
f(Z)= 7 where 7 is the complex conjugate of Z, show that f is an isomorphism.
b)  State and prove fundamental theorem of homomorphism of rings.
PART-C
Answer two full questions. (2x10=20)
6. a) Find the directional derivative of #(x,y,z) = x* =2y* + 4z atthe point (1,1,-1) in the
direction of 2/ - j + .
b) If r=xi+3yj+zk and r =H then prove that v, — ;17
(OR)
7. 2) Find the angle between the surfaces 4x*y+2z* =4 and 5x2y—2,z =95 at the point
(1,-1,2).
b)  Ifthevector F =(3x+3y+4z)i +(x—ay+3z)] +(3x+2y-z)k is solenoidal find ‘a’.
8. a) Provethat V’f(r)=f "(")"‘%f (r) where r* = x* +y* + 2.
b)  Show that the vector F = (6xy+2°)i +(3x* - z)j + (3xz> - y)k is irrotational. Find ¢
such that F=vg.
(OR)
9. a) Find Curl (Curl 7)) where F = 2 ~2xzj+2yzk -
b) If ¢ is a scalar point function and 7 is a vector point function then prove that
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4.

Find all the principal ideals of the ring R~ {0,1.2.3,4,5,6,7} withrespectto ©,and ®, .

div(gF ) = gdivF + gradg.F .
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10.

11.

12.

13.

Answer two full questions.

a)

b)

b)

b)

b)

PART - D
(2x10=20)

Use the method of separation of symbols to prove that

_ U, xU, +x2A2[{o+ ‘‘‘‘‘ o
I-x (I-x)" (1-x)

Up +Ux + U, X"+t o0

Obtain a function whose first difference is x* +3x” +5x+12-

(OR)
Find a cubic polynomial which takes the following data.
X o | 1 [ 2] 3
fx) I 2 T | 10
Find f{9.7) from the following data
X 8 8.5 9 9.5 10

f(x) 50 57 64 71 75

Using Lagranges interpolation formula find f(2) from the following data

% 0 1 3 4

f(x) 5 6 50 | 105

3"1 6 1
i i s — —dx
Using Simpson’s - rule Eyaluate e
(OR)
rd

Evaluate Iﬂo'ﬁe"’zdx by taking 6 subintervals By using Simpson’s 3 Rule.

Prepare divide difference table for the following data.

X 1 3 4 6 10

f(x) 0 18 58 | 190 | 920
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