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Question one (compulsory) [30 marks]

a) i) let V be a vector space. Given that the set U = {uy, uz, us, ..., Uy} is a subset of V,
explain the meaning of U is a basis of V. (3 mks)
ii) give the standard basis for R? and the standard basis for R®. (5 mks)

b) state any three examples of a vector space. (3 mks)

¢) determine whether the set of vectors in R’ is linearly independent or linearly dependent
§={(1,2,3), (0,1,2), (-2,0,1)} (9 mks)

d) define the following

i.  nullity of a linear transformation T: V> W (3 mks)

ii.  range of a linear transformation T: V—>W (3 mks)

iii.  rank of a linear transformation T:V — W (3 mks)

iv.  dimension of a vector space. (2 mks)
Question Two (20 Marks)

a) the linear transformation T: R"R™ is defined by T(v) = Av. Find the dimensions of R"
and R™ for the linear transformation represented by each matrix

0 1 -1
i A= 12 3 0
4 2 1
2 =3
i A=|-5 0
0 =2
1 0 -1 2
ii. A= (9 mks)
31 0 0

b) Show that the linear transformation T: R* — R? represented by the matrix



cos@ -—sind . . o2 .
A=l . has the property that it rotates every vector in R counterclockwise
sind  cos@

about the origin through the angle 6. ( 11 mks)
Question three (20 marks)
a. When is an nxn matrix A invertible? (2 mks)
b. If A isan invertible matrix, then its inverse is unique. Prove (7 mks)

c. Show that B is the inverse of A where,

A:E] 2} andB:E 'ZJ (5 mks)
] T T el

d. Compute A2 in two ways and show that the results are equal given that

A=[] 1] (6 mks)
1 4

Question four (20 marks)

a) A non-empty subset u of a vector space V is a subspace of V iff

i) for any xeu and yeu, the sum X+yeu.

i) for any xeu, axeu,  is a scalar. Prove (10 mks)

b) U. W are subspaces of a vector space V. Show that UNW is also a subspace of V. (10 mks)
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Question Five (20 marks)

a. Consider the set of vectors V = { [ x,y.z]: ax+by+cz =0} where a, b, ¢ are scalars. Show
that V is a vector space. (10 mks)

b. Let V be a vector space, then
I.  0.0=0 for every scalar a
ii. 0.x=0foreveryxinV
iii. IHfoax=0thena=0 orx=0

(10 mks)



