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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Distinguish between a vector and a scalar (ksda

. - O o 0 - o 0o O - O O O . .
b) Giventhatr; =2i+4j+k,r> =3i+ j—kandrs =i+5)-2k. Find the magnitude of

2r1+3r2-5rs (4 marks)

- a O O - ] o 0O
c) Determine the value op sothatandA=4i-2j-2kandB=2i+pjt+kare

perpendicular (3 marks)

d) If A and B are differentiable functions of a scalaprove

!

d ap=-A94B,dA g (4 marks)
du du du
- 0 g 0 - oo d,- =
e) If A=2ti+5t? j—6kand B =costi+sint j, flnda(AX B) (5 marks)
f) If g(x,y,2) =2xy* +x32°, find Ogat the point (-1,2,-1) (5 marks)
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g) Evaluate[[ A.ndS,whereA=zi+x j—3y?zkand Sis the surface of the cylinder

x* + y* =16included in the first octant between z=0 and z=5 (7 marks)

QUESTION TWO (20 MARKYS)

- O o o - O O o - o O O .
a) Show that the vector&=3i-2j+k,B=i-3j+5k,C =2i+ j—4kform a right
triangle (5 marks)

b) Prove that the area of a parallelogram with siflesd Bis|AX B | (4 marks)

¢) Find the volume of the parallelepiped whose edgesepresented by
- 9 o o-. o o0 0 00 0
A=2i-3j+4k,B=i+2j-kandC =3i- j+ 2k (4 marks)
d) A particle moves along the curve= 2t? +t,y =t - 3,z =5t - 5, where t is the time.
Find the components of its velocity and accelerasibtime t=1 in the direction
o o o
2i-2j+3k (7 marks)

QUESTION THREE (20 MARKYS)

a) Given g=3x%y*z® + 2xyz*find div grad¢at (1,-1,1) (7 marks)
- O O O o

b) If A=2xyi-4x°z® j+yz°k,find curl A (7 marks)

c) Prove thatDX(A+ é) =X A+OX B (6 marks)

QUESTION FOUR (20 MARKYS)

O O .
a) If F=3xyi-y?j,evaluate/. F.dr,whereCis the curve in the xy plane; = 2x*from

(0,0) to (1,2) (6 marks)

O O O
b) If F=2xzi-x|+y?k,evaluate||]0.FdV,whereV is the closed region bounded by

the planesx=0,y=0,y=6,z=x*,z=4 (14 marks)
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QUESTION FIVE (20 MARKYS)

. - ] O O - ] O O
a) Find the angle betweeA=2i+3j-4kand B=5i+2j-3k (6 marks)
b) Verify Green’s Theorem in the plane f{»rc(xy+ y?)dx + x*dywhereCis the closed

curve of the region bounded by= xand y = x* (14 marks)
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