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Logic and Conditional Statements 
 

 

 

 

 

  

  

 

 p, q p q 

 or p implies q 
  

 

p “not p” the opposite of p 

  

 

 

 

 

  

 

 

 

Conditional 

Statement 

Hypothesis 

 

 
is read 

 Always Sometimes Never 

If then 

 

and 

means 

then 

 

If 

Converse 

q  p 

 

“Switch” 

q  p 

Contrapositive 

~q  ~p 

 

“Switch and 

Negate” 

q  p 

Inverse 

~p  ~q 

 

“Negate” 

p  q 

Conclusion 
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Term Definition 

Conditional 

Statement 

S________________ that can be 

w_________________ in “if…, then” form 

Hypothesis 
Part of a c_________________ statement that 

f________________ “if” 

Conclusion 
Part of a conditional s__________________ that 

follows “then” 

Negation 

D_______________ of a 

s____________________ formed by adding or 

removing the word ______________ from a 

statement 

Negate 

To add or remove the word __________ from a 

statement to change its truth value from true to 

__________________ or from false to 

__________________  

Converse 

S_________________ formed from a 

c________________ 

statement by s_______________ the 

h_______________ and 

c________________ 
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Inverse 

S______________ formed from a 

c_________________ statement by 

n__________________ the 

h__________________ and 

c___________________ 

Contrapositive 

S__________________ formed from a 

c_________________ statement by 

s__________________ AND 

n__________________ the 

h__________________ and 

c___________________ 

Biconditional 

Statement combining a c____________________ 

statement and its 

c________________, using the phrase “if and 

o____________ if” 

 

p, q, r, s, t, 

etc. 
Meaning: 

 Meaning:  Meaning: 

 Meaning:  Meaning: 

 Meaning:  Meaning: 
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Use the following conditional statement to answer the problems: 

“If I win, then you don’t lose.” 

1. Write the hypothesis.   

2. Write the conclusion.   

3. Negate the hypothesis.   

4. Negate the conclusion.   

5. Write the converse.   

6. Write the inverse.   

7. Write the contrapositive.   

8. Write the biconditional.   

 

Use the following conditional statement to answer the problems: 

“If elephants fly, then fish don’t swim.” Each answer should be a 

complete sentence, not symbols. 

1. p is the hypothesis. Write p.   

2. q is the conclusion. Write q.   

3. p means “the negation of p.” Write p.   

4. q means “the negation of q.” Write q.   

5. (converse) q  p means  “q implies p” or “If q, then p.” Write q 

 p. 
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6. (inverse) p  q means “Not p implies not q” or “If not p, 

then not q.” Write p  q. 

   

7. (contrapositive) q  p means “Not q implies not p” or “If 

not q, then not p.” Write 

q p.   

8. p  q means “p and q.” Write p  q.   

9. p  q means “p or q.” Write p  q.   

10. p means “therefore p.” Write p.   

11. p  q means “p if and only if q.” Write p  q.   

12. Write each of the following statements as a conditional 

statement. Then, circle the hypothesis, and underline the 

conclusion. 

a. Mark Twain wrote, “If you tell the truth, you don’t have to 

remember anything.” 

   

b. Helen Keller wrote, “One can never consent to creep when 

one feels the impulse to soar.” 

   

c. Mahatma Ghandi wrote, “Freedom is not worth having if it 

does not include the freedom to make mistakes.” 
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d. Benjamin Franklin wrote, “Early to bed and early to rise 

makes a man healthy, wealthy, and wise.” 

   

 

13. Write the converse, inverse, and contrapositive for each of 

the following conditional statements. Determine whether each 

is true or false. 

a. “If I win, then you don’t lose.” 

Converse:   

Inverse:   

Contrapositive:   

True or false:   

b.  “If two segments are congruent, then they have the same 

length.” 

Converse:   

Inverse:   

Contrapositive:   

True or false:   

 

14. Use the Law of Detachment to reach a logical conclusion 

about the following statement: “If it is raining, then Sam and 
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Sarah will not go to the football game.” This is a true 

conditional, and it is raining. 

    

15. Statement 1: “If two adjacent angles form a linear pair, then 

the sum of the measures of the angles is 180°.” 

 Statement 2: “If the sum of the measures of two angles is 180°, 

then the angles are supplementary.” 

 By the Law of Syllogism, which statement below follows from 

Statements 1 and 2?  

a. If the sum of the measures of two angles is 180°, then the 

angles form a linear pair. 

b. If two adjacent angles form a linear pair, then the sum of the 

measures of the angles is 180°. 

c. If two adjacent angles form a linear pair, then the angles are 

supplementary. 

d. If two angles are supplementary, then the sum of the 

measures of the angles is 180°. 
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16. Let p: you see lightning and q: you hear thunder. Write each 

of the following statements in symbolic notation: 

a. If you see lightning, then you hear thunder.  

b. If you hear thunder, then you see lightning.  

c. If you don’t see lightning, then you don’t hear thunder.  

d. If you don’t hear thunder, then you don’t see lightning.  

 

17. Let p: two planes intersect and q: the intersection is a line. 

Write each of the following statements in symbolic notation: 

a. If two planes don’t intersect, then the intersection is a line.  

b. If the intersection is not a line, then two planes do not 

intersect.  

 

18. Draw a Venn Diagram below for each of the following 

statements: 

a. All squares are rhombi. 

b. Some rectangles are squares. 

c. No trapezoids are parallelograms. 
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19. John always listens to his favorite radio station, an oldies 
station, when he drives his car. Every morning he listens to his 
radio on the way to work. On Monday, when he turns on his 
car radio, it is playing country music. Make a list of valid 
conjectures to explain why his radio is playing different music. 

 

20. M is obtuse. Make a list of conjectures based on that 
information. 

 

 

21. Based on the table to the right, Marina 
concluded that when one of the two 
addends is negative, the sum is always 
negative. Write a counterexample for her 
conjecture. 

 

 

The Algebraic Properties of Equality can be used to solve   

5x − 18 = 3x + 2 

and to write a reason for each step, as shown in the table below. 

Statement Reason 
5x − 18 = 3x + 2 Given 
2x − 18 = 2 Subtraction Property of Equality 
2x = 20 Addition Property of Equality 

x = 10 Division Property of Equality 

Addends Sum 

−8 −10 −18 

−17 −5 −22 

15 −23 −8 

−26 22 −4 
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Using a table like this one, solve each of the following equations, 

and state a reason for each step. 

22. −2(−w + 3) = 15 
 

 

 

23. p − 1 = 6 
 

 

 

24. 2r − 7 = 9 
 

 

 

25. 3(2t + 9) = 30 
 

 

 

26. Given 3(4v − 1) − 8v = 17, prove v = 5. 
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Match each of the following conditional statements with a 

property.

A. Multiplication Property  
B. Addition Property  
C. Distributive Property 
D. Substitution Property  
E. Symmetric Property  
F. Subtraction Property 
G. Transitive Property  
H. Reflexive Property  
I. Division Property 
 

27. If JK = PQ and PQ = ST, then JK = ST. _____ 
 

28. If mS = 30°, then 5° + mS = 35°. _____ 
 

29. If ST = 2 and SU = ST + 3, then SU = 5. _____ 
 

30. If mK = 45°, then 3(mK) = 135°. _____ 
 

31. If mP = mQ, then mQ = mP. _____



Algebraic Properties of Equality 
 

Addition Property 
If a = b, 

then a + c = b + c 

Subtraction Property 
If a = b, 

then a − c = b − c 

Multiplication Property 
If a = b, 

then ac = bc 

Division Property 
If a = b and c ≠ 0, 

then a  c = b  c 

Reflexive Property a = a 

Symmetric Property 
If a = b, 

then b = a 

Transitive Property 
If a = b and b = c, 

then a = c 

Substitution Property 

If a = b, then a can be 

substituted for b in any 

equation or expression. 

Distributive Property a(b + c) = ab + ac 
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Lake Geometria 
The islands of Lake Geometria are shown below. A cabin is 

marked on each island. The scale, using units called stades, is 

shown in the lower right. A stade measures about 600 feet, so 

Lake Geometria is not very big. Use the grid to help you answer 

the following questions. All island measurements should be made 

from cabin to cabin. 

1. What is the distance in stades from Eudoxus to Archimedes? 
(Round to the nearest stade.) Describe how you found your 
answer. 

2. What is the distance in stades from Thales to Euclid? (Round to 
the nearest stade.) Describe how you found your answer. 



 16 

3. Which is closer to Thales—Pythagoras or Heron? Describe how 
you found your answer. 

 

 

4. Find a point in the water that is the same distance from 
Archimedes and Eudoxus. Label the point M. Describe how you 
found this point. 
 

 

5. Now find a point on land that is the same distance from 
Archimedes and Eudoxus. Label this point N. 
 

 

6. How many points can you find that are the same distance from 
Archimedes and Eudoxus? Explain. 
 

 

 

7. Find a point on land that is the same distance from Thales and 
Pythagoras. Is your point on the mainland or on an island? 
Does it have to be? 
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8. Groups staying on any of the islands are provided with solar-
charged walkie-talkies, but their ranges are only about 1 mile. 
There are about 9 stades in a mile. With which islands could 
someone staying at the cabin on Thales expect to be able to 
communicate? Show your work, or explain how you found your 
answer. 
 

 

 

9. Estimate the shortest distance from Thales to the mainland. 
(You may use stades, feet, or miles.) Show your work or explain 
how you found your answer. 
 

 

 

10. Estimate how many miles wide Lake Geometria is at its 
widest point. Explain how you found your answer.
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Slope of a Line 
 

1. Select two points on the graph of the line below, and label one 
P and the other Q. 

2. Draw a vertical path followed by a horizontal path, from P to Q. 
 

3. What is the vertical distance?  
 

4. What is the horizontal distance?  
 

5. What is the ratio of the vertical 
distance divided by the horizontal 
distance?  
 

6. What term do we use for this ratio? 
 

7. The formula for finding the slope of the line through two points 

is 
12

12

xx

yy . Use this formula and the points you used above to 

compute the slope of the line. Do you get the same answer? 
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8. Find three other points on the line through R (−2, 4) with the 
same slope as the line above. Graph the line. Does it appear 
that the two lines are parallel, perpendicular, or neither? 
 

 

9. Find three other points on the line through R (−2, 4) with slope 

− 
2
3 . Graph the line. 

 

 

10. Use a corner of a piece of paper to check the angle formed 
by the two lines. What does that angle appear to be? Does it 
appear that the two lines are parallel, perpendicular, or 
neither? 

 

 

 

11. Multiply the slopes of the two lines together. What is the 
product?
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Symmetry 

 A figure has line symmetry if there is a line that divides the 
figure into mirror images. 
 

 A figure has rotational symmetry if it looks the same when 
rotated some angle measure less than 360 degrees. Its order of 
rotational symmetry is the number of positions a figure can be 
rotated, without changing the way it looks. It has n° rotational 
symmetry (for example 90° rotational symmetry) if it looks the 
same when rotated n°. 
 

 A figure has point symmetry if it looks the same upside-down, 
or rotated 180 degrees. Such a figure also has rotational 
symmetry of order 2. 

 

 

Identify the apparent number of lines of symmetry and order of 

rotational symmetry for each figure. Assume polygons that 

appear to be regular are. (on the next page) 
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Shape 
Number of Lines of 

Symmetry 

Order of 

Rotational 

Symmetry 

Degrees of 

Rotational 

Symmetry 

Does this figure 

have point 

symmetry? 

 4 4 90, 180, 270, 360 yes 

     

 

    

 

    

 

  360  

 

    

     

 

    

M     

A     

T     

H     

S     
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