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QUESTION ONE (30 MARKS)

a) Iind genceral quadratic form of

—2 1 0
b 1 -2 0 (5 Marks)
0 0 =2
b) Iind the characteristic equations of
(1 2 ) I
A=y §)  and B=(] )
Arc they similar? lixplain (10 Marks)
" Find the matrix representation of the lincar map F:IR? - IR* deflined by

F(x.y.2) = (2x 1 3y — 7, 4x —y + 27) relative to the basis of IR* and IR” respectively
Bi= w=(1,1, 0), p2=(1,2,3), ps=(1,3, 5)

Bo=_vi={(1,2), V2= (2.3), (15 Marks)

Question Two (20 Marks)

a) Find the cigenspaces of the matrix (12 Marks)
¢ 0 —2
A 1 2 1
1 0 2

Question Three (20 Marks)
LetS= . w=(1,2,0) we=(1,3, 2)and pz=(0,1,3)
S = fvi=(1,2,1) v»=(0,1,2) vi= (1,4,6)

1) Iind the change of basis matrix P from S to S' (8 Marks)
i) Find the change of basis matrix Q from S! bank to S (8 Marks)
iii)  Verify that Q =P (4 Marks)



Question Four (20 Marks)

a) Find the matrix representation of the lincar mapping I: [R? - IR? defined by F(v) — Ay
rclative to the bases
B, wi=(1.1.1) w=(1.1,0) u3=(1.0,0)

B v (13) vo=(2,5)
5o =3
A 1 —4 7 (12 Marks)

b) Find the matrix representation of the lincar operator S:IR? defined by
S(x.y) = (2y. 3x —y) relative to the basis

B vi=(1,3)va=(2,5) (8 Marks)

Question five (20 Marks)

a) Find the general quadratic form of

1 0 0
D 0 2 0 (4 Marks)
0 0 4
4 2 0
b) Show that A - 2 9 0 is positive (6 Marks)
0 0 2

¢) fu (Xi.y1, 71) and v = (x2. y2. 72) are two veelors in [R* define their inner product.
(5 Marks)
d) Let the set S of vectors in IR
S= mw= (L2.1) po= @214 w=0G:-2,1)

Normalize S to obtain an orthonormal basis of IR” (5 Marks)




