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Practice C
For use with the lesson “Inequalities in Two Triangles and Indirect Proof”

Complete with <, >, or 5 . Explain.

 1. TP    ?    AG 2. KD    ?    CP

  22�

22�

T O

P

A

G

M

  

18�

K D

Z

C P

T

13�

 3. m∠ 1    ?    m∠ 2 4. m∠ 1    ?    m∠ 2

  

2
11

9
1   

9

1
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8

 5. AT    ?    BT 6. m∠ 1    ?    m∠ 2

  

65�
63�

A

B

CT

  

1

2

4

3

In n DEF, DM is a median. Determine if each statement is always,  
sometimes, or never true.

 7. If m∠ 2 > m∠ 1, then ED > FD.  

M

E

F

D 1
2

 8. If m∠ E > m∠ F, then ∠ 1 is obtuse.

 9. If ∠ 2 is acute, then m∠ F > m∠ E.

 10. If m∠ E < m∠ F, then m∠ 1 < m∠ 2.

 11. If m∠ 2 5 908, then ED > FD.

 12. If m∠ D 5 908, then FD > ED.
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Practice C continued
For use with the lesson “Inequalities in Two Triangles and Indirect Proof”

Use the Hinge Theorem or its converse and properties of triangles to write 
and solve an inequality to describe a restriction on the value of x.

 13. 

4

57

7

388

(3x 2 4)8

 14. 

12

12

458

1158
x 1 3

3x 1 1

 15. Sailing Two families are going sailing. Family A leaves the marina and sails  
2.3 miles due north, then sails 3 miles due west. Family B leaves the marina and 
sails 2.3 miles due south, then sails 3 miles in a direction 1° north of due east. 
Which family is farther from the marina? Explain your reasoning.

In Exercises 16–18, write an indirect proof.

 16. GIVEN: n JKL is a scalene triangle.

  PROVE: No two angles of n JKL are congruent.

 17. GIVEN: ∠ ABC À ∠ DBC  

A DB

C
  PROVE:  } BC  ⊥  

}
 AD 

 18. GIVEN: ∠ 1 À ∠ 5  t

1

45

3

2
  PROVE: ∠ 2 and ∠ 3 are not supplementary.

 ⁄
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Lesson Use Inequalities in a 
Triangle, continued
know that m∠CAB < m∠ABE, because  
m∠ABE 5 m∠ABC 1 m∠CBE and  
m∠ABC 5 m∠CAB. So, BE < AE because if one 
angle of a triangle is smaller than another angle, 
then the side opposite the smaller angle is shorter 
than the side opposite the larger angle.

  6.  } MJ  ⊥  @##$ JN  , so nMJN is a right triangle. The 
largest angle in a right triangle is the right angle, 
so m∠MJN > m∠MNJ. Finally, you can conclude 
that MN > MJ because if one angle of a triangle is 
larger than another angle, then the side opposite 
the larger angle is longer than the side opposite the 
smaller angle.

  7. If a line segment is perpendicular to a plane, 
then it is perpendicular to every line segment in the 
plane, so  

}
 PC  ⊥  

}
 DC . You also know that nPCD is 

a right triangle. The largest angle in a right triangle 
is the right angle, so m∠PCD > m∠PDC. Finally, 
you can conclude that PD > PC because if one 
angle of a triangle is larger than another angle, 
then the side opposite the larger angle is longer 
than the side opposite the smaller angle.

Lesson Inequalities in Two 
Triangles and Indirect Proof
Teaching Guide

  1–3. Answers will vary. (All conclusions are 
valid.)

Investigating Geometry Activity

  1.  } XZ  is longer than  
}

 AC . 

  2.  
}

 QS  is shorter than  
}

 AC .   3. If two sides of one 
triangle are congruent to two sides of another  
triangle, and the included angle of the first is larger 
than the included angle of the second, then the 
third side of the first is longer than the third side 
of the second.   4. Sample answer: Imagine that 
there is a gate between fence posts A and B that 
has hinges at B and swings open at A. As the gate 
swings open, you can think of nABC, with side  
}

 BC  formed by the gate itself, side  
}

 AB   
representing the distance between the fence posts, 
and side  

}
 AC  representing the opening between 

post A and the outer edge of the gate. As the gate 
swings open wider on its hinges, both the  
measure of ∠ B and the distance  

}
 AC  increase.  

Thus the name, the Hinge Theorem.   5. If two 

sides of one triangle are congruent to two sides of 
another triangle, and the third side of the first is 
longer than the third side of the second, then the 
included angle of the first is larger than the includ-
ed angle of the second.   

Practice Level A

  1. <   2. 5   3. <   4. 5   5. <   6. >   7. <   8. <   

  9. In order to use the Hinge Theorem, the student 
must know the measure of the included angles 
∠ ACB and ∠ CAD.   10. D   11. A   12. B   13. C   

14. x > 7   15. x > 1   16. Apply the Hinge  
Theorem to conclude that your friend is farthest 
from the school.   17. Assume  } MP  is not an  
altitude.

Practice Level B

  1. >; Hinge Thm. with m∠R > m∠U 

  2. <; Hinge Thm. with m∠DGE < m∠EGF 

  3. <; Hinge Thm. with m∠JMK < m∠LKM 

  4. >; Converse of Hinge Thm. with the side  
opposite ∠1 longer than the side opposite ∠2. 

  5. >; Converse of Hinge Thm. with the side  
opposite ∠1 longer than the side opposite ∠2. 

  6. <; Converse of Hinge Thm. with the side  
opposite ∠1 shorter than the side opposite ∠2. 

  7. >; Converse of Hinge Thm. with the side  
opposite ∠1 longer than the side opposite ∠2. 

  8. 5; The triangles are > by SAS.   9. x < 34   

10. x > 4   11. Assume temporarily that the two 
parallel lines contain two sides of a triangle.   

12. Assume temporarily that the transversal is not 
perpendicular to the parallel lines.   

13. a. Because m∠3 < m∠1, by the Hinge Thm, 
the far side of the table is lower than the near side.   
b. By the Converse of the Hinge Thm., ∠4 will  
be larger than ∠2 until the distance between the 
tops of each pair of legs is the same.    
14. the second angler; The included ∠ for the  
second angler is 968 and for the first angler is 908.   

15. F, E, B, A, D, C   16. Temporarily assume that 
AB > AC. The steps of the proof correspond to the 
steps of the proof in Ex. 15.

Practice Level C

  1. 5   2. <   3. <   4. >   5. >   6. >   7. never   

  8. never   9. always   10. never   11. never   

12. sometimes   13. x > 14   14. x > 1   
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Lesson Inequalities in Two  
Triangles and Indirect Proof, 
continued
15. Family A; The included angle for Family A is 
908 and for Family B is 898.   

16. Sample answer: Suppose two angles of n JKL 
are congruent. Then, by the Converse of the Base 
Angles Theorem, the two sides opposite these  
angles are congruent. But this contradicts the given 
information that n JKL is a scalene triangle. So, if 
n JKL is a scalene triangle, then no two angles of 
n JKL are congruent.   17. Assume that  

}
 BC  ⊥  

}
 AD.  

Then, because  
}

 BC  and  
}

 AD  are ⊥, they intersect to 
form 4 right angles. And since all right angles are 
congruent, ∠ ABC > ∠ DBC. But this contradicts 
the given information that ∠ ABC À ∠ DBC.  
The assumption that  

}
 BC  ⊥  

}
 AD  is false.  

Therefore,  
}

 BC   ⊥  
}

 AD .   18. Assume that ∠ 2 and 
∠ 3 are supplements. Then, by the Consecutive  
Interior Angles Converse, l1 i l2. So, if l1 i l2 
then ∠ 1 > ∠ 3 by the Corresponding Angles  
Postulate. We know that ∠ 3 > ∠ 5 because they 
are vertical angles. Then by the Transitive  
Property of Congruence, ∠ 1 > ∠ 5. But this  
contradicts the fact that ∠ 1 À ∠ 5. The assump-
tion that ∠ 2 and ∠ 3 are supplements is false. 
Therefore, ∠ 2 and ∠ 3 are not supplementary.

Study Guide

  1. 5; Two sides of the first triangle are congruent  
to two sides of the second triangle, and the third 
side of the first triangle is neither longer nor shorter 
than the third side of the second triangle. So, by the 
Converse of the Hinge Theorem, the included angle 
of the first triangle is neither longer nor shorter 
than the included angle of the second triangle.
   2. <; Because  

}
 AD  >  

}
 BC ,  } BD  >  } BD , and 

m∠ADB < m∠CBD, then by the Hinge Theorem, 
AB < CD.   3. You and your friend are the same 
distance from the tree.   4. y ≥ 0   5. m∠B Þ m∠C

Problem Solving Workshop: 
Mixed Problem Solving

  1. a.  1 7, 10  
2
 } 

3
   2   b. inside the triangle   2. 30

  3. The second hiker is farther from the entrance 
by the Hinge Theorem.   4. Answers should be 
greater than 49.25 miles and less than 65 miles. 

  5. No; The right angle for the triangle on the 
right should be opposite the greatest side.  

Since 3.25 inches is not the greatest side, then  
the diagram is incorrect. 

  6. a. 22  b. y 5 3, y 5   
6
 } 5   x, y 5 22x 1 8;  

(2.5, 3)  c. The orthocenter would be at (0, 0)  
because the orthocenter is located at the vertex 
that has a right angle because the triangle is right. 

  7. a. 10 < x < 40  b. 15, 20, 25, 30, 35   
c. 30, 35; The longest row of tulips has to be less 
than or equal to the longest side length in the 
triangle. Since 30 and 35 are the only side lengths 
greater than 27, then they could be used for the 
row of tulips.

Challenge Practice

  1. Temporarily assume that xy is even. Because 
you are given that x and y are odd, then x 5 2m 1 1 
and y 5 2n 1 1, where m and n are integers. So, 
xy 5 (2m 1 1)(2n 1 1) 5 2(2mn 1 m 1 n) 1 1. 
You know that 2(2mn 1 m 1 n) is even because it 
is divisible by 2. The next integer  
2(2mn 1 m 1 n) 1 1 is odd. However,  
2(2mn 1 m 1 n) 1 1 is even because it is equal to 
xy, which is even. This is impossible. Because the 
assumption that xy is even leads to a contradiction, 
you can conclude that xy is odd.   2. Temporar-
ily assume that p is an odd integer. Then p can be 
written as 2m 1 1, where m is an integer. Thus, p2 
5 (2m 1 1)2 5 4m2 1 4m 1 1 5 2(2m2 1 2m) 1 
1, so p2 is odd. But this contradicts the fact that p2 
is even. Because the assumption that p is odd leads 
to a contradiction, you can conclude that p is even.   
3. Temporarily assume that ac > bc, c > 0 and a 
≤ b. Multiply each side of the inequality a ≤ b by 
c to obtain ac ≤ bc. This is impossible because it 
was given that ac > bc. Because the assumption 
that a ≤ b leads to a contradiction, you can  
conclude that, a > b.

 4. Temporarily assume that the magic square 
can be completed with the entries a, b, c, d, e, and 
f as shown in the figure. Because the sums of the 
second row and second column are the same, you 
know that b 1 15 5 c 1 15. So, by the Subtraction 
Property of Equality, you know b 5 c. Now  
compare the sums of the first column and the 
lower-left to upper right diagonal,  
1 1 b 1 7 1 e 5 e 1 c 1 5 1 a. This equation 
simplifies to 8 1 b 5 5 1 c 1 a. By the Subtrac-
tion Property of Equality, the equation simplifies 
further to 3 1 b 5 c 1 a. You know that b 5 c, so 
by the Substitution Property of Equality, 
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