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Problem 1. Consider the vectors ~v = 〈2, 7〉 and ~w = 〈5,−3〉.
Let R be translation by ~v, and let S be translation by ~w.
Compute the following.

(a) ~v + ~w

(b) 3~v − 2~w

(c) R(5, 2)

(d) S(3,−5)

(e) R(S(8, 8))

(f) R(S(x, y))

Problem 2. Let T (x, y) = (x− 3, y + 1). Let R(x, y) = (8− y, x+ 2).
Compute the following.

(a) What is T (6, 11)?

(b) What is R(1, 9)?

(c) What is R(T (9, 2))?

(d) What is R(R(5, 7))?

(e) What is R(T (x, y))?

(f) What is T (R(x, y))?

(g) Transformation T is a translation.
What is the vector of translation?

(h) Transformation R is a rotation by 90◦.
What is the center of the rotation?



Problem 3. Let R be rotation by 180◦ about (3, 0). Let S be rotation by 180◦ about (7, 0).

(a) Find a formula for R.

(b) Find a formula for S.

(c) Find a formula for R ◦ S.

(d) R ◦ S is a translation. Find its vector of translation.


