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I nstructions: Answer Question 1 and other two Questions
Question 1 (20 Marks)

1. Ifri=2—-j+Kkr,=2—-4 -3, r3=-2+j—3k andr,= 3i + 2j+ 5k, find scalars
a,b,csuchthay=al+ b+ as (5 Mks).

2. ForcesA, B andC acting on an object are given in terms of their ponents by the
vector equationé = Aji + Ay + Ask, B =Bii + By + B3k, C =Cqi + Gj + Gsk.

Find the magnitude of these forces. (5 Mks).
3. The position vectors of points P and Q are givempy 2 + 3 -k, r, =4 -3 +

2k. determinePQ in terms ofi, j, k and find its magnitude. 5(Mks)
4. If Ais any vector, prove th& = (A.))i + (A.j)] + (A.K)k (5 Mks)

Question 2 (20 Marks)

1. A particle moves along a curve whose parametriaggus are
x=e"',y=2cos3t, z=2sin3t wheret is the time.

i.  Determine its velocity and acceleration at any time
ii.  Find the magnitudes of the velocity and accelenadiot = O
(5 Mks)

2. i)Find the unit tangent vector to any point on ¢heve x = +1, y = 4t — 3, z = 3t6t
ii)Determine the unit tangent at the point where (5 Mks)

3. If A=5 + 1 - k andB =sin i — cosj find
d . d . d
I)E(A'B) i) E(AXB) Iii) E(A'A) (5 Mks)

4. Determine a unit vector that is perpendicular ®ghane ofA = 2i — § — 3k and
B =4i + 3j — k. Similarly determine a unit vector parallel to tlzare. b Mks)



Question 3 (20 Marks)
1.1f ¢g(x,y,2) =3x’y-y®z® find O¢ (or gradg) at the point (1,-2,-1). (3 Mks)
2.Find a unit normal to the surfac€y +2xz = atithe point (2,-2,3). (2 Mks)

3.Find the directional derivative a@p= x*yz + 4xz*at (1,-2,-1) in the direction

2i—j—2k 6 Mks)
4.1f A =xZ%—2¥Xyzj + 2yz*k find OxA (or curlA) at the point (1, -1, 1)
(5 Mks)
5. If R(u) = (u—@&)i + 2u%j — 3k find
2
) [ Ruydu i) [ R(u)du (5 mks)
1

Question 4 (20 Marks)

1.1f A = (3x +6y)i — 14yZ + 20xZk, evaluatej Adr from (0,0,0) to (1,1,1) along the
following paths C:

i. x=ty=tz=¢£
li.  The straight lines from (0,0,0) to (1,0,0), ther{2¢l,0), then to (1,1,1).
iii.  The straight line joining (0,0,0) and (1,1,1). (5 Mks)

2. Find the area of the triangle having vertices at¥®), Q(2,-1,-1), R(-1,2,3).
(5 Mks)

3. If A=A+ Aj + Ak, B =Bii + Byj + Bsk, C = Cyi + Gjj + Gk show that

AAA,
A.BxC) = |B,B,B, (5 Mks)
C1C2C3

4. For what values ci areA = ai — J + k, B =2a + aj — 4k perpendicularn® Mks)



