Geometry Semester 2
Name:  ___________________________
Homework on Rigid Transformations
You will need a centimeter ruler and a protractor to complete this assignment.
1. 
Translate this figure 5 cm in the direction of the arrow:
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2.
Translate this figure 6 cm in the direction of the arrow:
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3.
Translate this figure 4 cm in the direction of the arrow:
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4.
Rotate this figure about the given point through 90o clockwise:
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5.
Rotate this figure about the given point through 30o (counterclockwise):
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6.
Rotate this figure about the given point through 140o (counterclockwise):
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Problems 7-12:  Reflect each figure across the given line:
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7.

8.
9.
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10.
11.
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12.


13.
Reflect the triangle on the right through line 
[image: image47.wmf]2
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 and then (the 


image) through 
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.

14.
Reflect the triangle below through line 
[image: image3.wmf]2

l

 and then (the image) through 
[image: image4.wmf]1

l

.

15.
In problems 13 and 14, the triangle ended up being translated to the right or left.


a.  How far apart (in cm) are lines 
[image: image5.wmf]1

l

 and 
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?


b.  How far apart (in cm) are the first (preimage) and final triangles?


16.
Reflect the triangle on the right


through line 
[image: image7.wmf]1

l

 and then (the


image) through 
[image: image8.wmf]2

l

.

17.
In problem 16, the triangle ended up being translated to the right.


a.  How far apart (in cm) are lines 
[image: image9.wmf]1

l

 and 
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l

?


b.  How far apart (in cm) are the first (preimage) and final triangles?

18.
Suppose lines 
[image: image11.wmf]1

l

 and 
[image: image12.wmf]2

l

 are parallel and d units apart.  Also suppose point P is p units from line 
[image: image13.wmf]1

l

 as in the diagram on the right.  If P' is the image after P has been reflected in line 
[image: image14.wmf]1

l

 and P" the image of P' when reflected in line 
[image: image15.wmf]2

l

, find (in terms of  p and d):


a.   The distance from P' to 
[image: image16.wmf]2

l

.


b.   The distance from P to P".

19.
Reflect the triangle on the right


through lines 
[image: image17.wmf]1

l

 and then (the


image) through 
[image: image18.wmf]2

l

.

20.
The angle between lines 
[image: image19.wmf]1

l

 and 
[image: image20.wmf]2

l

in problem 18 is 30o.  The end result of the two reflections is a rotation.  Through how many degrees was the triangle rotated?

21.
Suppose lines 
[image: image21.wmf]1

l

 and 
[image: image22.wmf]2
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 intersect at O to form an angle of   degrees, P is a point, P' its image when reflected in line 
[image: image23.wmf]1

l

, and P" the image of P' when reflected in line 
[image: image24.wmf]2

l

 as in the diagram below.  Also, let   be the measure of the angle between PO and 
[image: image25.wmf]1
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.  Find (in terms of   and  ):

a.   The measure of the angle between P'O and 
[image: image26.wmf]2

l

.


b.   The measure of the angle between PO and P"O.


22.
For each figure, draw all lines of symmetry:

a.
b.
c.



d.
e.
f.

24.
How many lines of symmetry does a regular polygon of n sides have?

25.
In the regular hexagon ABCDEF, if C is rotated 
[image: image27.wmf]240

°

 clockwise about the center, O, it would map onto which other vertex? 

26.
The regular pentagon PQRST is rotated counterclockwise so that vertex P is mapped onto vertex S.  Through what angle was the pentagon rotated?  
27.
Suppose a convex polygon (not necessarily regular) is symmetric to two lines that intersect at point O to form a 60o angle.  Then each side of the polygon intersects those lines.  Let P be a point on a side of the polygon and one of those lines, and let P' be its image when reflected in the other line.  Explain why the line through P' and O must be a third line of symmetry for that polygon.  (Hint:  Apply rotational symmetry to two consecutive vertices.)
28.
Draw a figure that does not have any lines of symmetry but does have rotational symmetry with an angle of 60o.
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