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Name: Date: Score: /10

Learning Objectives

 Perform matrix addition, subtraction, and scalar multiplication
» Multiply matrices of compatible sizes (2x2, 2x3 x 3x2, etc.)

* Find the transpose and verify properties like (AB)m = Bm Am

» Compute the inverse of a 2x2 matrix and verify AAm* = |

For matrix multiplication, always verify dimensions first. A is mxn and B is nxp — AB is mxp.
1. Compute A + B. (2x2 matrices)
3 -1 -1 4
A= B=
2 5 0 -3

Answer:

2. Compute 2A - B. (3x3 matrices)

1 0 2 2 1 0
A= -1 3 1 B= 06 -1 4
6 2 -1 3 0 2

Answer:

3. Compute A-B. (2x2 x 2x2)

2 1 1 -1
A= B=
3 4 2 0

Answer:

4. Compute A-B. State the dimensions of the result. (2x3 x 3x2)

2 1
1 2 0
A= B= 0 3
3 1 -1
4 -1
Answer:
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5. Compute the matrix product. What type of result do you get? (1x3 x 3x1)

1

A=|:2-13:|B= 4

-2

Answer:

6. Compute A-B and state the size of the result. (3x1 x 1x3)

1

A= 2 B=|:4-1 2]

3

Answer:

7. Find Am. State the dimensions of A and Am. (2x4 - 4x2)

1 -2 0 3
4 1 -1 2

A=

Answer:

8. Compute A-B. State the size of the result. (3x2 x 2x4)

1 0
2 1 0 -1
A= 2 1 B=
1 -1 3 2
0 3
Answer:

9. Find Amt using the 2x2 inverse formula.

4 7
2 6

A=

Answer:

10. Verify AB = Im (confirm B = Am?).

3 1 2 -1
5 2 -5 3
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N- MATH 250 — Matrices & Operations

ANSWER KEY & SOLUTIONS
numberbender.com

Problems 3—4 cover matrix multiplication with non-square matrices. Problems 7—-8 cover the 2x2 inverse formula and
verification.

Solutions

1. Compute A + B. (2x2 matrices)

3 -1 -1 4
2 5 0 -3
— Add corresponding entries.

- Row 1: 3+(-1)=2, -1+4=3. Row 2: 2+0=2, 5+(-3)=2.

2 3
Answer:

2. Compute 2A - B. (3x3 matrices)

1 o 2 2 1 ©
A= -1 3 1 B= o -1 4
6 2 -1 3 0 2

1

2A =1[2,0,4],[-2,6,2],[0,4,-2]].

- Row 1: 2-2=0, 0-1=-1, 4-0=4.
Row 2: —2-0=-2, 6—(-1)=7, 2-4=-2.
Row 3: 0-3=-3, 4-0=4, -2-2=—-4.

i

l

0 -1 4
Answer: -2 7 -2
-3 4 -4

3. Compute A-B. (2x2 x 2x2)

(][0

- Row 1-Col 1: 2(1)+1(2)=4. Row 1-Col 2: 2(-1)+1(0)=-2.
- Row 2-Col 1: 3(1)+4(2)=11. Row 2-Col 2: 3(-1)+4(0)=-3.

4 -2
Answer:
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4. Compute A-B. State the dimensions of the result. (2x3 x 3x2)

- Ais 2x3, B is 3x2 - product AB is 2x2.
- Row 1-Col 1: 1(2)+2(0)+0(4)=2. Row 1-Col 2: 1(1)+2(3)+0(-1)=7.
- Row 2-Col 1: 3(2)+1(0)+(-1)(4)=2. Row 2-Col 2: 3(1)+1(3)+(-1)(-1)=7.

2 7

Answer:
2 7

5. Compute the matrix product. What type of result do you get? (1x3 x 3x1)

1
A=[2-1 3] g=| 4

- Ais 1x3, Bis 3x1 - product AB is 1x1 (a scalar).
o 2(1)+(-1)(4)+3(-2) = 2-4-6 = -8.

Answer: AB=2(1)+(-1)(4)+ 3(-2)= —8 (limeslextscalar)

6. Compute A-B and state the size of the result. (3x1 x 1x3)

1
A=| 2 B= |: 4 -1 2 ]
3
- Ais 3x1, Bis 1x3 - product AB is 3x3 (outer product).

— Row i, Col j of AB = A[i]B[j].
~ Row 1: 1.[4,-1,2]=[4,-1,2]. Row 2: 2:[4,~1,2]=[8,-2,4]. Row 3: 3[4,-1,2]=[12,-3,6].

4 -1 2
Answer: 8 -2 4
12 -3 6
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7. Find Am . State the dimensions of A and Am. (2x4 - 4x2)

1 -2 0 3
A=
4 1 -1 2

- Alis 2x4 . Am is 4x2 (rows become columns).
— Col 1 of Am = Row 1 of A: [1,-2,0,3]m.
— Col 2 of Am = Row 2 of A: [4,1,-1,2]m.

1 4

-2 1
Answer:

0 -1

3 2

- Alis 3x2, Bis 2x4 - product is 3x4.

Row 1: 1-[2,1,0,-1]+0-[1,-1,3,2]=[2,1,0,-1].
Row 2: 2-[2,1,0,-1]+1-[1,-1,3,2]=[5,1,3,0].
Row 3: 0-[2,1,0,-1]+3[1,-1,3,2]=[3,-3,9,6].

!

i

l

Answer: 5 1 3 0

[17]

_ Am1 = (1/det A)-[[d,~b],[-c,a]].
~ det A = 4(6)-7(2) = 10.
— Am1 = (1/10)[6,-7].[-2,4]] = [[3/5,~7/10],[-1/5,2/5]].

3/5 -7/10
-1/5 2/5

Answer:
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10. Verify AB = |m (confirm B = Am1).

[0

- Row 1-Col 1: 3(2)+1(-5)=1. Row 1-Col 2: 3(-1)+1(3)=0.
- Row 2-Col 1: 5(2)+2(-5)=0. Row 2-Col 2: 5(-1)+2(3)=1.
- AB = Im. [0 B is the inverse of A.

1 0
0 1

Answer:

C-ID MATH 250 Linear Algebra | Matrices & Operations | numberbender.com




