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1. Let u
˜

=
(

8

3

)
, v
˜

=
(

2

−5

)
and w

˜
=

( −1

−2

)
. Evaluate each of the following.

(a) 5u
˜

(b) |v
˜
| (c) u

˜
− w

˜
(d) u

˜
+ 2v

˜
− 3w

˜
(e) (v

˜
· w
˜
)u
˜

+ (u
˜
· w
˜
)v
˜

+ (u
˜
· v
˜
)w
˜ (10)

2. Which of the following pairs of vectors are independent?

(a)


 6

14


 and


 39

91


 (b)




√
2

√
3


 and




√
5

√
7


 (c)


 sec θ

tan θ


 and


 tan θ

sec θ




(5)

3. (a) Let P be the point (−4, 1) and let Q be the point (5,−2). Find the vector −−→
PQ.

(b) Given the points P and Q, find all points R such that −→
PR ‖ −−→

PQ and |−→PR| = |−−→PQ|.
(15)

4. Which of the following are transformations.

(a) α(x, y) = (x + ex, y + |y|)

(b) α(x, y) = (y5, x7)

(c) α(x, y) =
(

x

1 + x2
,

y

1 + y2

)

(20)

5. Carefully, and in complete detail, explain each of the following terms or expressions.

(a) Isometry

(b) τv
˜

(c) Reflection

(d) Involution

(e) Group
(20)
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6. Let l be the line with equation 2x + 3y + 5 = 0 and let P be the point (4, 13). Find σl(P ).
(20)

7. Let l be the line with equation 2x−y +3 = 0 and let m be the line with equation 3x−y +4 = 0.
Either

(i) find R and θ such that σlσm = ρR,θ, or

(ii) find u
˜

such that σlσm = τu
˜
.

(30)

8. Show that if ρ is a rotation with fixed point P and l is any line through P , then there is a line,
m, through P such that

ρ = σmσl.

(15)

9. Find all the numbers a such that α(x, y) = (x3 + ax, y) is a transformation.
(25)

10. Given the lines l : x − 3y − 7 = 0 and m : x + 2y + 1 = 0, find a line n such that

σlσm = σnσl.

(40)
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