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1. 
Dilate  by scale factor  centered at the origin.

2. 
Dilate  by scale factor  centered at the origin.

3. 
Dilate  by scale factor  centered at the origin.

4. 
1. Multiply each coordinate by 
2. , , 

Dilate  by scale factor  centered at the origin.

5. 
1. Multiply each coordinate by 
2. , , 

Dilate  by scale factor  centered at the origin.

6. 

1. Multiply each coordinate by 

2. , , 

Dilate  by scale factor  centered at the origin.

7. 
1. Multiply each coordinate by 
2. , , 

Dilate  by scale factor  centered at the origin.

8. 
1. , 
2. , , 

Dilate  by scale factor  centered at .

9. 
1. , 
2. , , 

Dilate  by scale factor  centered at .

10. 

1. , 

2. , , 

Dilate  by scale factor  centered at .

(−15, 12), (12, 15), (12, −18)
(−5, 4), (4, 5), (4, −6) 3

(6, 8), (6, 6), (−4, 8)
(3, 4), (3, 3), (−2, 4) 2

(9, −9), (0, 0), (12, 3)
(3, −3), (0, 0), (4, 1) 3

(9, −3), (−15, 12), (0, 0)
3

(3, −1) → (9, −3) (−5, 4) → (−15, 12) (0, 0) → (0, 0)
(3, −1), (−5, 4), (0, 0) 3

(−12, 4), (−6, −12), (−10, −4)
2

(−6, 2) → (−12, 4) (−3, −6) → (−6, −12) (−5, −2) → (−10, −4)
(−6, 2), (−3, −6), (−5, −2) 2

(−9, − ​), (9, ​), (−3, − ​)2
15

2
3

2
3

​

2
3

(−6, −5) → (−9, − ​)
2
15

(6, 1) → (9, ​)
2
3

(−2, −1) → (−3, − ​)
2
3

(−6, −5), (6, 1), (−2, −1) ​2
3

(6, 3), (6, 0), (−18, −3)
3

(2, 1) → (6, 3) (2, 0) → (6, 0) (−6, −1) → (−18, −3)
(2, 1), (2, 0), (−6, −1) 3

(3, −19), (6, 2), (0, −4)
P =′ C + 3(P − C) C = (0, 2)
(1, −5) → (3, −19) (2, 2) → (6, 2) (0, 0) → (0, −4)

(1, −5), (2, 2), (0, 0) 3 (0, 2)

(−3, 0), (−9, −18), (−15, −6)
P =′ C + 3(P − C) C = (3, 0)
(1, 0) → (−3, 0) (−1, −6) → (−9, −18) (−3, −2) → (−15, −6)

(1, 0), (−1, −6), (−3, −2) 3 (3, 0)

(−3, − ​), (−9, 6), (− ​, 6)2
3

2
9

P =′ C + ​(P −
2
3

C) C = (3, 0)

(−1, −1) → (−3, − ​)
2
3

(−5, 4) → (−9, 6) (−2, 4) → (− ​, 6)
2
9

(−1, −1), (−5, 4), (−2, 4) ​2
3 (3, 0)

Answers re-solved independently by sympy from the printed problem; medium and hard items show the setup steps.


