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Instructions :
(i) Attempt any five questions.

(ii) Write on both sides of the answer booklet paper but each question should be answered
starting on a new sheet of paper.

(iii) Start with questions you find easiest and not necessarily those that carry most marks.

. 12 -1\ , (2 0} (300
1. 1) LctA-~(3 4 0>,B—<0 l)andC’—(l 1 2).

a) Compute B(A + C) (3 marks)
b) Verify that (A — C)T = AT - CT (3 marks)
-1 0 2x
i) IfA=1] 0 2 0 |, compute A%, A% A* and hence state A™ where n is a
0 0 3
positive integer. (7 marks)
iii) Let A and B be matrices of size . x n and n x p respectively. Prove that
(AB)T = BTAT (4 marks)
iv) Write down a 2 x 3 matrix whose entries are given by z;; = "22? (3 marks)

2. i) Let V be a vector space. Define

a) a lincarly independent subset of V (3 marks)
b) a basis for V (2 marks)
¢) dimension of V. (2 marks)

ii) Give an cxample of a subsct U of vectors in R? that is lincarly dependent. (3 marks)

iii) Show that the subset W = {2,1 + 3z. 22} is a basis of vector space P2. Hence state

the dimension of P2. (6 marks)
iv) Let My = ((1) 8) My = (8 2) and M3 = ((1) (1)) Describe the space generated
by {MlEMz,M;;}. (4marks)

1 2 =2

3. Let A= 2 -2 1 |.Compute A~! using
-2 2 1

i) the Gauss-Jordan elimination method (10 marks)
ii) the minor - cofactors method (10 marks)

4. Given the following system of linear equations

2r+y — 2z = -2
T—-—y+z=2
-z —-3y+2z=-1

)



i) Express the system in the form AX = b (3 marks)
ii) Hence solve the system by the row reduction method. (9 marks)

iii) Find the valucs of ¢ for which the following system of lincar equations has

a) no solution (4 marks)

b) infinitely many solutions (4 marks)
T—ty=-2
—2x+y=4

i) Define a subspace W of vector space (V, +, x). (3 marks)

ii) Prove that the neutral (identity) element of a groﬁp (V,+) is unique. (3 marks)
iii) Let V = R3. Dctermine whether or not W = {(1,0,0) e Rz, 29,235 € R}isa

vector subspace of V. (5 marks)
iv) Let (V, +, x) be a vector space and U, W be subspaces of V. Show that U NW is a
subspace. (5 marks)
v) Give an cxample of a vector space V and two subscts U and W of V. Where U is a
subspace of V' and W is not a subspace of V. (4 marks)
i) Define a linear transformation T from vector space V into vector space
w. (3 marks)
ii) Give an example of a transformation that is not linear. (2 marks)

ili) Let T': V — W be a linear transformation. Show that v
a) T(0) =0. : (3 marks)
b) the image T(V) = {T(v) : v € V} of V is a subspacc of W. (6 marks)
iv) Show that the mapping T : Py — P, given by

T(ag + a1z + axz> + a3x3) = a1 + 2022 + 3a;2c is linear where a; € R for all
1=1,2,3. (6 marks)

END



