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INSTRUCTIONS
1. Answer question ONE and any other TWO (2) questions
2. Scientific Calculators and non-programmable calculators may be used

1. (a) Solve 2 +1 =22 (3 marks)
(b) Determine whether the vectors [ 111 ]T, [ 1 10 }T and [ 1 00 }T are linearly
independent in R3 (5 marks)

2 3 4
(c¢) Find the determinant of the matrix A= | 5 6 7 (2 marks)

8§ 9 1

3 1 3 2

(d) LetA_[4 _5},3_[_5 7},ﬁndfﬂA—i—5B (3 marks)

(e) Solve the following system by Gaussian elimination

xr—3y—22=256

20 —4y — 32 =8

—3x + 6y + 8z = —H
(10 marks)

(f) Define a mapping T : R?> — R? by T ({ Zj ]) = [ Ey }
Determine whether T is a linear transformation. (4 marks)
(g) Let uy = (1,1,0), us = (1,1,1) and ug = (0,2,3). Find the volume V(S) of the
parallelopiped S in R? determined by the three vectors. (3 marks)
2 —12
2. Let A= [ 1 5 }

(a) Write the characteristic polynomial of A. (2 marks)
(b) Write the characteristic equation of A. (2 marks)
(c) Find the eigenvalues of A (4 marks)
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(d) Find the eigenvectors corresponding to each of the eigenvalues found in part (c).

3. Let T : R? — RR? be the linear transformation defined by

T(v):T([ 2 D = :cljfxz

Ty — T2

1 1 1

andletB:{[;],[?}} B = O, 11,1
0 0 1

be ordered bases for R? and R?, respectively

(a) Find the matrix [T]%

(b) Let v

(10 marks)

(10 marks)

= [ ::23 } Find T(v) directly and then use the matrix found in part (a).

4. (a) Use Cramer’s rule to solve

r+2y+2=>5
204+2y+2=6
rT+2y+32=9

(10 marks)

(15 marks)

(b) calculate the area of the parallelogram determined by the points (-2,-2), (0,3), (4,-1)
and (6,4)

5. Diagonalize A = { -3 }

0 2
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(5 marks)

(20 marks)



