KENYA AERONAUTICAL COLLEGE

MATHEMATICS (VECTORS)

THIRD YEARS

Q1.
a)
Evaluate curl grad (x² + y² + z²)


b)
Show that the vector



V = (x + 3y) i  +  (y – 3z) j  +  (x – 2z) k  is a solenoid.

Q2.
a)
A vector field is given by



A = (x² + xy²) i  + (y² + x² y) j



Show that the field is irrotational and find the scalar potential.

Q3.
a)
Find a unit vector normal to the surface.



xy³ z² = 4   at   (-1 –1  2)

b)
Obtain the directional derivative at (1, 2, 3) of   Q = x y + yz + zx in the direction of the vector 3i + 4j + 5k.

Q4.
Find the velocity and acceleration of a particle when it moves along the curve x = 2 sin 3t, y = 2 cos 3t, z = 8t at any time t > 0.  Find the magnitude of velocity and acceleration. 

