




5. p || q, m/1 = 100, m/2 = 55

Find m/3

6. AB || CD

Find m /ABD

7. m || n, m/6 = 75

a) Find m/3 d) Find m/4

b) Find m/7 e) Find m/1

c) Find m/2 f) Find m/8

8. , || m. Find x.

a) m/1 = 3x + 7

m/6 = 5x – 3

b) m/4 = 8x + 12

m/6 = 2x + 54

c) m/4 = x 2 + 5x

m/8 = 9x + 12

9. BE || CD.  Find x and y.

10. ED || BC

AB    ED  

Find x, y and z.
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11. BE || CD

Find x, y, m/ACE and m/BEC

12. Given: p || q, s || t

Prove: /GHC > /AEF

13. Given: , || m, p || q

Prove: /2 > /9

14. Given: m/1 = m/2

DE || BC

Prove: ED bisects /AEB

15. Given: AC bisects /DAB

EN || AB

Prove: /DAN > /ENA
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10. Given: LK || HJ

IK    GI

LH    LK

HM || IK

m /LKI = 72°

Find: a) m/MHJ       f) m/LHM

b) m/MHI       g) m/GHL

c) m/HJI       h) m/HJK

d) m/JHI       i) m/MNK

e) m/LHJ       j) m/LNM

11. Given: RU || SV

RS || UT

RS    RU

m/USW = 55°

TU bisects /SUV

Prove: m/TUV = 35°

12. Given: AC || UW

EY AC

AD || UX

Prove: m/YDA + m/ABE =

m/EXU + m/UVY
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Using the figure to the right, determine whether the information given in Exercises 15
through 18 allows you to conclude that line a is parallel to line b using Theorem 21.

15. m/17 + m/13 = 180

16. m/5 + m/6 + m/8 = 180

17. m/14 + m/15 + m/16 = 180

18. m/1 + m/16 + m/20 = 180

19. Given: /R and /S are supplementary angles

/Q > /S

Prove: QP || RS

20. Given: /BFE > /BFC

/BCF > /BFE

FC bisects /BFG

Prove: AD || EG

21. Given: /ABC > /CBD

/ABC > /EFH

Prove: AD || EG
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8. In the figure to the right, m/D is given, and
AB > BC > CD.   

Find m/A.  Justify your answer.

9. In the figure to the right, AB > AC > CD. 

Find m/BEC and m/BED.  Justify your answers.

10. In the figure to the right, BA > BF > CE.

Find m/BAC and m/DCE.  Justify your answers.

11. Suppose a set of points consists of a plane and a line not in the plane.  State the
minimum number of points that must be in the set.

12. Suppose two different planes both contain point A and point B.  Describe the
relationship between the planes.
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In Exercises 2 through 7, use the figure at the right and the given information to apply
Theorem 23, naming two lines which are parallel to each other because these two lines
are parallel to a third line.

2. a || b ; /5 > /13

3. /17 > /12 ; /12 and /14 are supplementary angles

4. /19 > /2 ; /2 > /10

5. /5 and /15 are supplementary angles; /5 > /9

6. /4 > /17 ; /7 and /17 are supplementary angles

7. /1 > /16 ; /16 and /18 are supplementary angles

8. Of the seven lines making up the figure below, which lines must be parallel? Give a
reason for each answer, using theorems or corollaries we have proved in our
Geometry.

Referring to the figure to the right, determine whether the information given in Exercises 9
through 12 allows you to conclude that line a is parallel to line b using Theorem 23. Say
yes or no, and give reasons for your answers.

9. /13 and /18 are supplementary angles; /1 > /9

10. b > t3 ; c > t3 ; /1 > /8

11. m/18 = m/11 + m/12; 
/3 and /8 are supplementary angles

12. m/11 + m/12 + m/17 = 180; m/7 = m/10 + m/11
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4. Recall from Unit II, Part B, Lesson 6, Exercise 4 (page 143), that an angle formed by
two intersecting planes is a dihedral angle, and is generally named by using a point on
each face and two points on the edge.  In the figure at the right, two planes, P and Q,
are cut by a third plane, M.  Planes P and M intersect in AB.  Planes Q and M
intersect in CD.  Points E and F are on plane P.  Points J and H are on plane Q.
Points G, L, and K are on plane M.

a) Name two pairs of alternate interior dihedral angles.

b) Name two pairs of alternate exterior dihedral angles.

c) Name two pairs of corresponding dihedral angles.

d) Name two pairs of vertical dihedral angles.

e) Plane P is parallel to plane Q.  

1) Do the alternate interior dihedral angles have equal 
measures?

2) Do the corresponding dihedral angles have equal 
measures?

5. Prove: If two planes are perpendicular to the same
line, then the two planes are parallel.

Given: Plane H > , at point P

Plane K  > , at point Q

Prove: Plane H || Plane K

Complete the following proof:  (Hint: Draw the plane indicated in Statement 3)

STATEMENT REASON

1. Plane H > , at point P 1. Given
Plane K > , at point Q

2. Line , contains point P and point Q 2. _________________________________

E F

L

K
M

J

Q
D

C

P
B

G
A

P
H

K
Q

H

E F

L

K
M

J

Q
D

C

P
B

G
A

P
H

K
Q

H
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3. There exists a plane which passes 3. Postulate 5 – ______________________
through line , and contains points P _________________________________
and Q.  Through line , pass plane M
intersecting plane H in PA and 
intersecting plane K in QB.

4. Line , > PA 4. Definition of a plane perpendicular to a 
Line , > QB line- “A plane is perpendicular to a given 

line, if and only if, every line that 
intersects the given line in the plane, is 
perpendicular to the given line.”

5. /APQ is a right angle 5. _________________________________
/BQP is a right angle

6. m/APQ = 90 6. _________________________________
m/BQP = 90

7. m/APQ + m/BQP = 90 + 90 7. _________________________________

8. m/APQ + m/BQP = 180 8. _________________________________

9. /APQ and /BQP are supplementary 9. _________________________________

10. PA || QB 10. _________________________________

11. PA and QB do not intersect 11. Definition of Parallel Lines - Lines which 
are coplanar and do not intersect.

12. Plane H and plane K do not intersect 12. Any given line in plane H will not intersect
the corresponding line in plane K, any 
given line being one of the infinitely many
in plane H, and having the same
relationship as PA and QB.

13. Plane H || Plane K 13. Definition of Parallel Planes
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6. Prove that if a line is perpendicular to a given plane, then any plane containing that
line is perpendicular to the given plane.

Given: Line , > plane Q

Plane P contains line ,

Prove: P > Q

Complete the following proof:

STATEMENT REASON

1. , > plane Q; plane P contains , 1. Given

2. Line t is in plane Q and plane P 2. _________________________________

3. , > t 3. _________________________________

4. Plane P > plane Q 4. Definition of Perpendicular Planes – “Two 
intersecting planes are perpendicular, if 
and only if, there exists a line in one of 
the planes, which is perpendicular to both 
the other plane, and the line of 
intersection of the two planes.”

7. Prove that if two planes intersect to form a right dihedral angle, then the planes are
perpendicular.

Given: Plane P intersects plane M in AB

/V-AB-R is a right dihedral angle 

Prove: Plane P > Plane M
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Indirect Proof (p.223) – Often called a “proof by contradiction”, this is the process of
reaching a desired conclusion, by first assuming the negation of the desired conclusion,
and then continuing logically and deductively, until arriving at a contradiction of a known
truth

Interior of an Angle (p.141) – The set of points between two rays when one ray lies in the
edge of a half-plane

Intersecting Lines (p.128) – Two lines which have a point in common

Length of a Line Segment (p.134) – A real number which represents the distance
between the endpoints of a line segment

Line segment (p.134) – The union of two points on a line, and the set of all the points
between them

Linear Pair (p.152) – Two angles which have a common side (they are adjacent), and
whose exterior sides are opposite rays 

Major Arc of a Circle (p.159) – An arc which is the union of two points on a circle, not the
endpoints of a diameter, and the set of points on the circle which lie in the exterior of the
angle formed by the radii containing the two points 

Measure of a Dihedral Angle (p.307) – A real number which is defined to be the measure
of any of its plane angles

Measure of a Major Arc of a Circle (p.159) – A real number which is equal to 360 minus
the measure of its related minor arc

Measure of a Minor Arc of a Circle (p.159) – A real number which is equal to the
measure of its related central angle

Measure of the Arc making up a Complete Circle (p.159) – Related to a central angle of
360° (a complete rotation about the center of a circle), this defined to be 360°

Midpoint of a Line Segment (p.135) – A point on a line segment which is between the
endpoints, and divides the given segment into two equal segments

Minor Arc of a Circle (p.158) – An arc which is the union of two points on a circle, not the
endpoints of a diameter, and the set of points on the circle which lie in the interior of the
angle formed by the radii containing the two points 

Non-collinear points (p.124) – Points which do not lie on the same line

Non-coplanar points (p.124) – Points which do not lie on the same plane

B-3Appendix B – Definitions and Important Terms


