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PART A
Answer any 10 (2 marks each)

Find ffF_ .nds, Where F = (23: + 3z)i — (mz + y)j + <y2 + 2z> k and s is the
S

surfsce of the sphere of the sphere having center at (3,-1,2) and radius 3.

If 7 = ti — 12§ + (t — 1)k and 5 = 2t% + 6kt, evaluate [; 7 x 3dt.

Any real polynomial equation of odd degree has at least one real root. Justify.

Define homogeneous equation and give the condition for trivial solution and non trivial
solution.

Find the angle between the

surface 22 +y? + 22 =9 and z = z? + y? — z at the point (2, -1, 2).
State the consistancy of a system of equation.

Find the unit vector normal to the surface z) zy32 =4 at (—1, -1, 2)

i) z’y + 2zz =4 at (2,-2,3)
Find a unit vector normal to the surface 3 + y® 4 3zyz = 3 at the point (1,2,-1).
100
Evaluate the eigen valuesof |0 2 0

00 3

State Descarte's rule of signs and apply it to prove that the equation z2 4+ 2z + 3 = 0 has
one negative and two imaginary roots.

Explain the term normal form of a matrix with examples.

If o, B, -y are the roots of the equation z3 — px? + gz — r = 0, find the value of > a?.
(2 x10=20)

PART B
Answer any 5 (5 marks each)
Use divergence theorem to evaluate ff F .dswhere F = z%i + y3j + 22k and Sis the
S

surface of the sphere 22 + 32 + 2% = a2.

Find the directional derivative of the
functionf (z,y, z) = y® + y2* at the point (2, —1,1) in the direction of i + 2j + 2k.
If ¥ = xi + yi + zk show that Vr™ = nr" 27,

2 3 -1 -1

) 1 -1 -2 -4

Reduce to normal form to evaluate the rank of the matrix 3 1 3 5
6 3 0o -7
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1 4 5
Evaluate the rank of the matrix | 2 6 8
3 7 22
The acceleration of a particle at time tis given by a = 18 cos 3ti — 8 sin 2tj + 6tk.If
velocity v and displacement 7 be zero at t=0,Find v and r.
Solve the equation x*+5x3-30x2+40x+64=0 whose roots are in G.P

Solve 823 — 47z2 + 662 + 9 = 0 given that it has a double root.
(5 x5 = 25)

PART C
Answer any 3 (10 marks each)

Verify if the vector field A = 2zyz3i + 22235 + 3x2yz2k. is a) solenoidal b) irrotational
c)find its scalar potential .

o N =

2 1
Calculate the eigen values and the eigen vectors of the matrix | 1 1
0 1
Verify Stoke's theorem for the vector field i = (22 — y)i — yz?j — y®zk over the upper
half surface of 22 + y2 +22 = 1,bounded by its projection on the xy -plane.
(a) Solve z* + 1222 + 8z + 6 = 0 using Ferrari's method

(b) Solve z* — 622 + 3z — 2 = 0 using Cardan's method.
(10 x 3 = 30)



