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Instructions:

Attempt question one and any other two question.

Question 1 (30 marks)

1. (a) Differentiate between a vector and a scalar giving an example of each case

(2mks)
(b). Letu=4i+5j+2kand v=2i—j + 3k
Find each of the following
A 2u-v (2mks)
(i) 2| u + v/ (3mks)
(c). If ¢ is a scalar and v a vector show that for any vectors in R* & R then
Hevll=Tlell [Tv]] (4mks)

(d). If v=1(2,2,1), find the length of v and hence the acute vector in opposite direction
of v: (4mks)
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(e). Let m be the mid point of a line segment PQ. Let O be a point not on the line
PQ. Show that:
—> —>
OM =% 0P + % 0Q (4mks)

(f). Let u and v be two vectors In R* & R>. Let 6 be the angle between u and v then show
that: w.v = | lul| |Iv|] cos 8 and hence If u = (3,1,2) and v = (1,4,3) find the angle

between u & v: (5mks)

(g). Find the angle between two planes x + 2y —z=6 and 3x + 2y —z =7

(3mks)
(h). Find the equation of a plane with normal vector n = (1,2,3) containing the point
(2,-1,5) (3mks)
Question 2 (20 marks)
2.(a) Show that for any set of vectorsu & vthenuxv=-vxu (4mks)
(b) Find a vector orthogonal to both u = (1,3,2) and v (4,01): (3mks)

(c) A triangle ABC has vertices on A(1,2,2) B(3,4,5) and C(5,6,4). Find its area.

(5mks)
(d) A parallelopipe has vectors on its edges as following u = (2,3,1) v = (3,4,3) and
w = (4,5,6). Find its volume: (5mks)
(e) ForU=2i+j-k, V=3i+2j+k. FindUxV (3mks)
Question 3 (20 marks)
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3. (a). Given two vectors In R" w and v. show that

wv=%lu+vl®=lu=vl? (4mks)

(b) Letu =(1,2,-5) v=(3,-1,2) and w = (2,0,3). Find each of the following.

1) 2u+v).w (3mks)
(i) (u—-3v). w (3mks)
(c) Find the cosine of angle between u(1,2,3) and v(3,-2,1) (4mks)

(d) Determine the value of a so that A =2i+aj + k and B =41 —-2j - 2k are

perpendicular: (3mks)
(e) Find the projection of A =1i—2j+ k on vector B=4i-4j+ 7k (3mks)
Question 4 (20 marks)

4. (a). Givenasetof vectoru=2i+j+kandv=31-2j-k
Find ()uxyv (2mks)

(i1)The sine of the angle between u and v (5mks)

(b) Show that a =1+ 2j + 3k, b =41 + 5j +6k and ¢ = 7i + §j + 9k all lie on the same
plane: (5mks)

(c) State and prove the distributive Law of cross products: (4mks)

(d) If 2x + 4y — 5z is an equation of a plane. Find the normal vector and a point on

this plane: (4mks)

Question 5 (20 marks)
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5.

(a). Find a unit vector parallel to a resultant vector r; = 2i + 4j — 5k,

r=1+2j+3k (4mks)

(b). Show if i + 2j + 3k = u and 3i + j + k = v are orthogonal. (4mks)

(c ) Write a parametric equation for a plane whose Cartesian equation is

X+2y-z=7 (4mks)

(d). 2x +4y -5z =11. Is an equation of a plane. Find the normal vector and a point

on this plane (4mks)

e). Find the volume of a parallelopipe determine by the vectors (-1,2,3), (2,-1,1),
(3,-2,3) (4mks)
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