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INSTRUCTIONS TO CANDIDATES
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS) COMPULSORY

a) Determine the values of ‘h’ so that the following system is consistent

x—y=4
1 -2 h
0],v=[1],andb=[—3‘.
-2 7 -5

—2x+3y=nh
For what value(s) of h is b in the plane spanned by u & v? (4 Marks)
c) Determine if b is a linear combination of the vectors

1 —4 2 3
u1=[0],u2=[3 ,u3=\5],whereb=[—7‘.
-2 8 —4 -3

(4 Marks)

b) Letu=

(5 Marks)
d) Solve the following system of linear equations using row reduction method
X, —4x3 =8
2x; —3x, +2x3 =1
5x; —8x, +7x3 =1
(4 Marks)
e) Find all values of a for which [a® 01],[0 a 2], [1 0 1]is basis for IR3
(5 Marks)
f) Solve the following system of linear equations using Cramer’s rule
5x; +7x, =3
2x1 +4x, =1
(4 Marks)
g) Solve the following system of equation by first computing its inverse
3x—2y=7
—5x + 6y = -5

(4 Marks)



QUESTION TWO (20 MARKYS)

a) Determine the basis and dimension of the solution space of the following homogeneous system
X1 — Xy +2x3+3x4 +4x5 =0
—Xx1 + 2x5 + 3x3 +4x, + 5x5 =0
Xy — Xy +3x3+5x,+ 6x5=0
3x1 —4x, +x3+2x4+ 3x5 =0

(6 Marks)
b) ShowthatS = {t>+ 1, t—1, 2t + 2 }is linearly independent in P,.
(4 Marks)
1 4 2
C) Let v = [2 , Uy = [5],173 = [1]
3 6 0
) Determine if the set {v;, v,, v3} is linearly independent. (6 Marks)
i) If possible, find a linear dependence relation among v,, vy, v3. (4 Marks)
QUESTION THREE (20 MARKYS)
a) Find the inverse of the following matrix using row reduction method
1 2 3
[—2 3 1 ] (5 Marks)
4 5 =2
b) Determine if the following homogeneous system has a nontrivial solution. Then describe the
solution set.
3x; +5x, —4x3 =0
—3x1 - 2x2 + 4‘X3 == O
6X1+XZ _8X3 = 0
(5 Marks)
c) Let f: IR* — IR3 be a linear transformation defined as
F(ug up us wy]) = [ug +uy, ug + g, uy + us]
Find i) Basis for range of f. (4 Marks)
ii) Basis for kernel of f. (4 Marks)

1) Rank (f) and nullity (f). (2 Marks)



QUESTION FOUR (20 MARKYS)

a) i) Find the value of « for which the equations

x—y—5z=7

xx+3z=—4

y 4+ z = [ may be inconsistent. (4 marks)
i) With this value of «, find the value of § for which the equations

are consistent and give the general solution. (6 marks)

b) A linear transformation T:R3 — R?2 is defined with respect to the standard basisby Y =

Ax where
1 -1 2
A=10 -1 1 ]
-1 0 -1
Find
)} Rank A (3 marks)
i) Nullity of A (2 marks)
C) Find the value of t for which the following matrix A is singular.
t—1 0 1
d) A=|-2 t+2 -1
0 0 t+1
(5 marks)
QUESTION FIVE (20 MARKS)
a)  Determine a basis and dimension of the solution space to
X1 +x,—x3=0
—2x1 —x; +2x3=0
—x1+x3=0
Also find the rank of the coefficient matrix. (7 marks)
b) Given
2 1 1
A=|3 2 —2‘ determine,
1 1 2
) the determinant of A (4 Marks)
i) the inverse of A and (4 Marks)
i) hence or otherwise solve the system
2x+y+z=6

3x+2y—2z=-2
x+y+2z=-4
(5 Marks)



