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Question one (30 Marks)

a) Definethe following terms: (3 Marks)
() Unit vector.
(i)  Collinear vectors.
(iii)) Coplanar vectors.
b) (2,-1,3), (8,5,—6)and R(4,1,0) arethe verticesof atriangle. Show that ~ =3
and the direction cosinesof ae =, = (5 Marks)
¢) Find the unit vector perpendicular to the plane containing the vectors > = 2"+ " — and
=34+ 4"+ (4 Marks)

d) Given*=3"-4"-5 and =2"—-3"+ find:

(i) 2°-3". (1 Mark)

(ii) the projection of ~ along . (3 Marks)
e) Provethat3"—-2"+ ,"—3"+5 and2"+"—4 formaright angled triangle.

(4 Marks)

f) Findthetotal work donewhentwoforces =2"+3"and =6"+7"+4 displaces

an object from point (1,4,6) to (3,8,5). (4 Marks)
g) Show that:

() ST

iy - x "+ =27x". (6 Marks)

Question Two (20 Marks)

a) Show that the quadrilateral with verticesat (5,2,0), (2,6,1), (2,4,7),and D(5,0,6) is

aparalelogram and then find its area. Isit arectangle? (6 Marks)
b) Findtheangle betweentheplanesgivenby2 =- +4&nd3 =2 +2 .+8
(4 Marks)

¢) Determine whether the three vectors ° = (1,4, —7), = (2,—14), and ” = (0,—9,18) lie
on the same plane or not. (6 Marks)
d) Showthat “x ~x  + x x 4+ x x =0. (4 Marks)
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Question Three (20 Marks)

a) Find theangle betweenthelines” =4"—"+ "+2"—2 and
S =t_t42 - 2°+4°+4 . (4 Marks)
b) A plane moves Northwardat 40 /h. Thereisawind that isblowingat 15 /h 30
east of North. Determine;
(i) Theresultant velocity of the plane.
(if) The direction of the plane. (7 Marks)

Question Four (20 Marks)

a) Find the equation of aplanethat contains the points (3,4,2), (6,2,0) and (1,4,1).

(6 Marks)
b) Provethat - ("+ )= "-"+ 7. 7, (4 Marks)
c) Find the areaof the triangle having vertices (1,3,2), Q(2,—1,1),and (—1,2,3).
(5 Marks)
d) State and prove the triangle inequality. (5 Marks)
Question Five (20 Marks)
a) Using vectors prove the cosine rule. (5 Marks)

b) Write the equation of the line that passes through the points (2, —1,3) and (1,4, —3) in:
() the vector form.
(i) the parametric form.

(iif)  the symmetric form.

(iv)  Where doestheline intersect the -plane? (7 Marks)

c) Giventwovectors” = "+ “+ and = "+ "+  derivetheir dot product.
(3 Marks)
d) Find the intersection of the line with the parametric equations =2+3, =-3+5,
=4-6 andtheplane2 —3 -3 =4 (5 Marks)
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