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Question one (compulsory) [30 marks]

a) Let V be a vector space over a field F. given that U= {u; u,,.. -Un} is a subset of V, explain
the meaning of the following; U is

1. asubspace of V (2 mks)
ii.  linearly independent (2 mks)
iii.  abasis for V (2 mks)
b) consider the matrix
1 2 3
A=|4 5 6
210
Find the reduced row echelon equivalence of A, (3 mks)

¢) solve the system

X, +x,—2x,=-3

X+ % =2

2% +4x,+x, - 3x, ==2

X —4x; ~7x, —x, =-19 (10 mks)
d) find the kernel of the linear transformation T: R* —»R> represented by

T(x, . )= (xI s R ) (5 mks)

e) Let T: R'—» R’ be a linear transformation

i.  Find the dimension of the kernel of T if the dimension of the range is 2
(2 mks)

ii.  Find the rank of T if the nullity of t is 4 (2 mks)

iii.  Find the rank of T if ker (T) = {0} (2 mks).



Question two (20 marks)

a)

b)

d)

If W is a nonempty subset of a vector space V, then W is a subspace of V iff the following
closure conditions hold.

i. Ifuandvarein W, thenu+visin W.
ii. Ifuisin W and c is a scalar, then cu is in W. Prove (6 mks)

Let W be the set of all 2x2 symmetric matrices. Show that W is a subspace of the vector
space M, >, with the standard operations of matrix addition and scalar multiplication.

(4 mks)

If V and W are both subspaces of a vector space U, then the intersection of V and W is also a
subspace of U. (6 mks)

Show that the subset of R? consisting of all points on the unit circle x*+y* = 1 is not a
subspace. (4 mks)

Question three (20 marks)

a)

b)

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

Let V be a vector space, then
i.  .0=0 for every scalar a
ii. 0x=0foreveryxinV

iii. Ifax=0thena=0 or x=0 (10 mks)



Question four (20 marks)
a) Show that the set of vectors

1 0 0

1 1 0| spansR’ (5 mks)
1 1 1

b) If A and B are invertible matrices of size n, then AB is invertible and (AB)! = B!'A™!
(6 mks)

¢) Determine whether the set of vectors in P; is linearly independent or linearly dependent S
={1+x—2x2,2+5x—x2,x+x2} (9 mks)

Question Five (20 marks)
a) When is an nxn matrix A invertible? (2 mks)
b) If Ais an invertible matrix, then its inverse is unique. Prove (7 mks)

¢) Show that B is the inverse of A where,

A=E1 2} andB—E _2J (5 mks)
-1 1 1 -1

d) Compute A” in two ways and show that the results are equal given that
p ¥y qual g

Aol % kel
2 4 (6 mks



