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[3] 1. The vectors are parallel if  x
−3
7

 = k

−4
2
y


for some scalar k. Thus we must have x = −4k, −3 = 2k and 7 = ky. From the second
equation, we immediately have k = −3

2
. Then, from the first equation,

x = −4

(
−3

2

)
= 6.

Finally, from the third equation,

y =
7

k
= 7

(
−2

3

)
= −14

3
.

2.[4] (a) If possible, we wish to express 3
−3
2

 = a

 0
−9
3

+ b

 1
−1
0

+ c

−3
6
0

 .

This results in the system of equations

b− 3c = 3

−9a− b+ 6c = −3

3a = 2.

From the third equation, we immediately have a = 2
3
so we can rewrite the second

equation as

−9

(
2

3

)
− b+ 6c = −3 =⇒ −b+ 6c = 3.

Adding this to the first equation, we have 3c = 6 so c = 2, and therefore b = 9. Thus[
3
−3
2

]
is a linear combination of the vectors, and can be written

 3
−3
2

 =
2

3

 0
−9
3

+ 9

 1
−1
0

+ 2

−3
6
0

 .



[4] (b) This time, we want to write 3
−3
2

 = a

 0
−9
3

+ b

 1
−1
0

+ c

 5
1
−2

 .

This results in the system of equations

b+ 5c = 3

−9a− b+ c = −3

3a− 2c = 2.

From the first equation, we have b = 3−5c. From the third equation, we have a = 2
3
+ 2

3
c.

Substituting both of these into the second equation, we obtain

−9

(
2

3
+

2

3
c

)
− (3− 5c) + c = −3

−6− 6c− 3 + 5c+ c = −3

−9 = −3,

which is impossible. Thus there are no solutions to this system of equations, and therefore

no such scalars a, b and c. In other words,
[

3
−3
2

]
is not a linear combination of the given

vectors.

3.[3] (a) Note that

∥u∥ =
√

22 + (−6)2 + (−3)2 =
√
49 = 7.

Thus a unit vector in the same direction as u is

1

∥u∥
u =

1

7

 2
−6
−3

 ,

and a unit vector in the opposite direction to u is

−1

7

 2
−6
−3

 =
1

7

−2
6
3

 .

[3] (b) We set

u · v = 0

2x2 − 6(3x)− 3(−1) = 0

2x2 − 18x+ 3 = 0

so, by the quadratic formula, u and v are orthogonal when x = 9+5
√
3

2
.



[3] 4. Expanding the given expression, we can write

(u+ 4v) · (v − u) = u · v + 4v · v − u · u− 4v · u

= u · v + 4∥v∥2 − ∥u∥2 − 4u · v

= −3u · v + 4∥v∥2 − ∥u∥2

= −3(−2) + 4(12)− 32

= 1.


