
Math 105, Section 208, Quiz 1 End of week 1 Grade:

First Name: Last Name:

Student-No: Justify all answers unless otherwise directed.

1. 2Let u = 〈1, 3〉 and v = 〈−2, 1〉. Compute |2u− 3v|.
Remark: this computation is also sometimes written as ‖2u− 3v‖.

Solution:

‖2u− 3v‖ = ‖〈2, 6〉 − 〈−6, 3〉‖
= ‖〈8, 3〉‖

=
√

82 + 32 =
√

64 + 9 =
√

73

Marking scheme: 1 point for correctly calculating 2u− 3v;
1 point for correctly calculating the norm.
If a student makes a mistake in the first part, they are still eligible for the second point; but
they must have at least reasonably attempted the first part to be eligible for the second point.

2. 2Give two pieces of information which, taken together, uniquely determine a plane. (You do
not need to show work for this problem.)

Solution: A point on the plane, and a normal vector to the plane.

Note: It is not possible to uniquely define a plane using a point on the plane, and a vector
ON (or in, or parallel to) the plane.

Marking scheme: 2 points for students who get both pieces of information. It’s OK for
them to use “orientation” instead of “normal vector” although this is not ideal.

A student can earn one point for saying something about points, or for saying something
about a vector (or direction, or orientation).

If the answer given is “two vectors on the plane,” no points (this only gives the orientation
of the plane, not its position, and then only if the two vectors are not parallel)

It is possible to uniquely define a plane using three points, but this is not “two pieces of
information,” it’s three. Also, it’s not something we talked about in class, so the student
has not demonstrated learning. No points for this answer.

3. 3Let P = (1, 2, 3) and Q = (0, 4, 0). Find a vector that is parallel to the vector
−→
PQ and has

length 10.

Solution:
−→
PQ = 〈−1, 2,−3〉, and

∥∥∥−→PQ
∥∥∥ =

√
1 + 4 + 9 =

√
14. So, one such vector is

10√
14
〈−1, 2,−3〉 , or

〈
− 10√

14
,

20√
14

,− 30√
14

〉
.



Equivalently, we could have written the vector in the opposite direction,

〈
10√
14

,
−20√

14
,

30√
14

〉
.

Marking scheme: 1 point: finding
−→
PQ (no points off for finding

−→
QP )

1 point: finding ‖
−→
PQ‖

1 point: changing length correctly (need to have previous two points to get this point)

4. 3Three planes are given below. For each pair of planes, determine whether the pair is parallel,
orthogonal, identical, or none of these.

P : 5 = x + 2z

Q : 5 = 2x− z

R : 5 = −6x + 4y + 3z

P and Q are:
P and R are:
Q and R are:

Solution: We compare normal vectors ~nP = 〈1, 0, 2〉, ~nQ = 〈2, 0,−1〉, and ~nR =
〈−6, 4, 3〉.
~nP · ~nQ = 2 + 0− 2 = 0, so P and Q are orthogonal.

~nP · ~nR = −6 + 0 + 6 = 0, so P and R are orthogonal.

~nQ · ~nR = −12+0−3 6= 0, so P and Q are not orthogonal. Also, ~nQ is not a scalar multiple
of ~nR, so Q and R are not parallel, and definitely not identical. So, they are none of the
above.

Marking scheme: 1 point for each. Justification must be correctly given each time.
In particular, it’s not enough to say that the normal vectors of P and Q aren’t perpendicular;
student must also note somehow that they are not scalar multiples of each other.

5. 2 (bonus)Which of the previous questions did you get completely right?

Fill in the appropriate box(es).

1 2 3 4

� I didn’t get any of the questions completely right.
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