
Midterm for Math 20
Friday, October 22, 1999

There are 100 points possible on this exam. Take care to note that problems are not weighted equally.
Calculators, books, notes and suchlike aids to gracious living arenot allowed. On the questions that ask
“Why?” a long answer is not what I’m looking for – 1-2 sentances is what I want. You have 55 minutes.
Show your work. Good luck!

1. Consider the vectorsv = (1, 2,−1) andw = (1, 0, 1) in R3. Compute

(a) v − 2w (4 points)

(b) The angle betweenv andw. (4 points)

2. Consider the matrices

A =

(
1 0 1
0 1 2

)
, B =

 1 0
1 1
0 1

 , C =

(
2 1
2 1

)
, D =

 1 2 3
0 0 1
1 1 −2

 .

Compute the following, when possible (when not possible, just answer “not possible” )(8 points
each)

(a) AB.

(b) BA.

(c) AT + 2B.

(d) det(D).

3. LetP1 be the plane inR3 defined byx+ y = 1, andP2 the plane defined by2x+ y + 3z = 2.

(a) Find normal vectors forP1 andP2. (5 points)

(b) These two planes are not parallel. Why?(5 points)

(c) Parameterize the line which is the intersection ofP1 andP2. (10 points)

4. LetT : R2 → R
2 be the linear transformation with matrixA =

(
1 2
1 1

)
, andS : R2 → R

2 be

the linear transformation with matrixB =

(
0 1
1 0

)
. (5 points each)

(a) Draw what happens to the unit square with vertices(0, 0), (1, 0), (0, 1), an (1, 1) under the
transformationT .

(b) Based on your answer to (a), it the matrix A invertible or not? Why?

(c) Find the matrix associated with the linear transformationT ◦ S.
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5. (10 points) Find the matrix of the linear transformationT : R2 → R
2 which acts as shown:

6. Consider the line segmentL in R3 joining the pointsP = (2, 0,−2) andQ = (4, 2, 0).

(a) The midpointM of L is the point half-way betweenP andQ. FindM . (5 points)

(b) Find the equation of the plane which intersectsL in its midpointM and which is orthogonal
toL. (10 points)
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