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Note: Solve all problems.

Problems:A.

(1) Consider the lines

L1 = {(x; y) : x+ y = 2};L2 = {f(x; y) : x− y = 2}.
Write down the reflection map corresponding to L1, L2 and find the effect
on the point P = (1; 0) of the reflections RL1

and RL2
.

Compute the composition map RL2 ◦RL1 and RL1 ◦RL2 explicitly and
compare them.

(2) Show that the only isometry of R2 fixing (0, 1), (1, 1) and (0, 0) is the iden-
tity.

(3) Show that

O(2) = {A ∈ GL2(R) : Av.Aw = v.w for all v, w ∈ R2}.
Note that in the class, we have defined

O(2)(R) = {A ∈ GL2(R) : AAt = I}.
(4) Let h : R2 → R2 be an isometry which fixes the origin. Show that h pre-

serves angles between two lines.

(5) Define φ : R2 → R2 by,[
x
y

]
7→

[
cosθ −sinθ
sinθ cosθ

] [
x
y

]
= (xcosθ − ysinθ, xsinθ + ycosθ).

Show that φ is an isometry.

Problem-B:. No need to submit.

(1) Find nontrivial (non identity) examples of isometry of R2 which fixes the
point (0, 1).

(2) Find nontrivial (non identity) examples of isometry h : R2 → R2 such that
h(S1) = S1, where S1 is the unit circle in R2.

S1 = {(x, y) ∈ R2 : x2 + y2 = 1}.
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