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Answer All questions.
1.  a)Consider the vectorsa = 3i + 4jandb = 2i — j.
(i) Show that any vector that is coplanar with vectors @ and b can be represented as

r = Ag + pub where A and y are scalars. If g, b and ¢ = 5{ + 2j are coplanar

vectors, determine the values of A and p.
(ii) Determine whether the vectors a and b are linearly independent.

b) Show that the angle between the vectors 2i — 2j + k and { + 2j + 2k is /2.
¢) In triangle ABC, let D and E be points on sides AB and AC respectively, such that

AD = %AB and AE = %AC . Prove that the line segment DE is parallel to BC and

has one-third of its magnitude.

2. a)Find the equation of the line through the point (2, —7, —3) and parallel to the vector

~i+ j + 2k. Verify that the point (-2, -3, 5) is on the line. ‘

b) With respect to a fixed origin O the lines [; and [, are given by the equations

Lir=30+j— k+2(3i+6) + k)
ly:r = 2i + 5] + Ok + p (~2i + 2j — 2k)

Show that the lines I; and [, interest at the point (4, 3, 2).

¢) Given that a and b are unit vectors that are perpendicular to each other, find the
value of m such that the two vectors 5a + 3b and ma — 2b are perpendicular
to each other.

d)Ifa =2i+2j+kandb =i+ 3j + 2k find a unit vector whose direction is

perpendicular to the directions of both a and b.
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