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(This is a Government Property. Not for Sale.) 

__________________ 

 

 
I. Expectations: 

After going through this module, you are expected to: 
1. apply the theorems to show that given triangles are similar ; 

2. solve problems that involve triangle similarity and right triangle. 

 

II. Pre – Test: 

Directions: Choose the letter of the answer that you think best answers the questions.       
      

1. In the figure, there are three similar right triangles by Right Triangle Similarity Theorem. Name the 

triangle that is missing in the statement: ∆𝐻𝑂𝑃 ~______~∆𝑂𝐸𝑃.   

𝐴. ∆𝐻𝑂𝐸 B. ∆𝐻𝐸𝑂 C. ∆𝐻𝑂𝑃 D. ∆𝑃𝐸𝑂  

2. What similarity concept justifies that ∆𝐹𝐸𝐿 ~ ∆𝑄𝑊𝑁 ? 

A. Right Triangle Proportionality Theorem 

B. Triangle Proportionality Theorem 

C. SSS Similarity Theorem 

D. SAS Similarity Theorem 

3. If 
𝐴𝐶

𝐴𝑆
=

𝐴𝑀

𝐴𝑌
 , which of the following data makes ∆𝐶𝐴𝑀 ~ ∆𝑆𝐴𝑌 by SAS Similarity Theorem 

       𝐴. ∠𝐶𝐴𝑀 ≅  ∠𝑆𝐴𝑌 

𝐵. ∠𝐴𝐶𝑀 ≅  ∠𝐴𝑆𝑌 

𝐶. ∠𝐴𝑀𝐶 ≅  ∠𝐴𝑌𝑆 

            𝐷. ∠𝑆𝐶𝑀 ≅  ∠𝑌𝑀𝐶  

4. ∆𝐴𝐵𝐶 ~ ∆𝐷𝐸𝐹. If 𝐷𝐸̅̅ ̅̅  = 12𝑐𝑚,  𝐴𝐵̅̅ ̅̅  = 6 cm, and 𝐵𝐶̅̅ ̅̅  = 3 cm then 𝐸𝐹̅̅ ̅̅  is equal to _____. 

A.1.5 cm  B. 3 cm  C. 6 cm        D. 9 cm 

5. In ∆𝐷𝐸𝑊, 𝐴𝐵̅̅ ̅̅  ∥ 𝐸𝑊̅̅ ̅̅ ̅, if 𝐴𝐷̅̅ ̅̅  = 4 cm, 𝐷𝐸̅̅ ̅̅  = 12 cm and 𝐷𝑊̅̅ ̅̅ ̅ = 24 cm then the value of 𝐷𝐵̅̅ ̅̅  = ___.  

A. 4 cm  B. 8 cm  C. 12 cm  D. 16 cm 

6. In ∆𝐴𝐵𝐶, 𝐷𝐸̅̅ ̅̅  ∥ 𝐵𝐶̅̅ ̅̅  and 𝐴𝐶̅̅ ̅̅ = 64, what is the value of x?       

A. 24  B. 28  C. 4  D. 7 

7. In the figure, find the value of 𝐵𝐷̅̅ ̅̅ .  

A. 2√5  B. 5             C. 10           D. 5√2 
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8. A 13-ft ladder is leaning against a wall. The base of the ladder is 5 feet from the wall. How high up the 

wall does the ladder reach? 

A. 11 ft                   B. 12 ft  C. 13 ft          D. 14 ft 

9. In ∆𝐴𝐵𝐶, 𝐴𝑀̅̅̅̅̅ 𝑏𝑖𝑠𝑒𝑐𝑡𝑠 ∠𝐵𝐴𝐶, if 𝐶𝑀̅̅̅̅̅ = 6, 𝑀𝐵̅̅ ̅̅̅ = 8 and the perimeter of ∆𝐴𝐵𝐶 is 42 then 𝐴𝐵̅̅ ̅̅  is ___. 

A. 12  B. 14   C. 16   D. 18  
 

10. In the figure, 𝐴𝐵̅̅ ̅̅  ∥ 𝐶𝐷̅̅ ̅̅ , if 𝐵𝑂̅̅ ̅̅  = 6, 𝑂𝐶̅̅ ̅̅  = 12 and 𝐴𝐵̅̅ ̅̅  = 9 find 𝐶𝐷̅̅ ̅̅ . 

A. 12  B. 14  C. 16   D. 18                                                                                                                                                                                                                                                                   

11. In right triangle ABC, 𝐶𝐷̅̅ ̅̅  is the altitude to base AB.  
If AB = 12 and DB = 3, how long is BC?  
 

A. 6   B. 12   C. 18   D. 36  
 

12. The sum of the non-right angles of a right triangle is _______. 
 

A. 90°   B. 180° C. 270° D. 360° 
 

13. ∆𝐴𝐵𝐶 has a right angle at C. 𝐶𝐷̅̅ ̅̅  is the altitude to 𝐴𝐵̅̅ ̅̅ . If 𝐶𝐷̅̅ ̅̅  =  6 cm, 𝐴𝐷̅̅ ̅̅  =  3 cm and 𝐷𝐵̅̅ ̅̅  =
 5𝑥 –  3 cm, find 𝐴𝐵̅̅ ̅̅ .  

       

A. 3 cm             B. 6 cm C. 15 cm D. 36 cm   

14. In the figure, ∆𝐷𝑄𝑅 is a right ∆, 𝑄𝐶̅̅ ̅̅  is the altitude upon the hypotenuse 𝐷𝑅̅̅ ̅̅ ,  
if a = 6 and b=18, find r. 

     A.12            B. 17           C. 18           D. 14  

15. In the figure, ∆𝑋𝑌𝑍 is a right triangle with right ∠𝑌. 𝑌𝑊̅̅ ̅̅ ̅ is the altitude to the hypotenuse XZ. If r = √3 and 

s = √27 find h.  
 

A. 3             B. 9           C. 27           D. 81 
 

III. Looking Back 

     Directions: Fill in the blanks with the best answer. 

1. If the three angles of one triangle are __________to three corresponding angles of another triangle, 

then the two triangles are similar. 

2. If the sides of one triangle are ___________ to the corresponding sides of a second triangle, then 

the triangles are similar. 

3. If two sides of one triangle are proportional to the corresponding two sides of another triangle and 

their respective included angles are congruent, then the triangles are_________. 

4. The __________to the hypotenuse of a right triangle separates the right triangle into two triangles 

which are similar to each other and to the original triangle. 

5. The altitude to the hypotenuse is the _________between the segments into which it separates the 

hypotenuse. 

6. Each _______ is a geometric mean of the hypotenuse and the segment of the hypotenuse adjacent 

to the leg. 
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III. Brief Introduction: 

Having illustrated, proved, and verified all the theorems on similarity in the previous section, your goal 
now in this section is to take a closer look at some aspects of the topic. This entails you to tackle on more 

applications of similarity concepts. 

Your goal in this section is to use the theorems in identifying unknown quantities involving similarity 
proportion. 

Your success in this section makes you discover math-to-math connections and the role of 
mathematics, especially the concepts of similarity. 

 
Examples: 

 

1. In ΔBAR, 𝐶𝐷̅̅ ̅̅  // 𝑅𝐴̅̅ ̅̅ . If 𝐴𝐷̅̅ ̅̅  = 8, 𝐶𝑅̅̅ ̅̅  = 4, and 𝐵𝐷̅̅ ̅̅  =20, find 𝐵𝐶̅̅ ̅̅ . 

Solution: Since 𝐶𝐷̅̅ ̅̅  // 𝑅𝐴̅̅ ̅̅ , ΔBCD ~ ΔBRA                                            

              
𝐵𝐶̅̅ ̅̅

𝐵𝑅̅̅ ̅̅
=

𝐵𝐷̅̅ ̅̅

𝐵𝐴̅̅ ̅̅
         by the definition of ~ Δs                                                                                                                       

        
𝐵𝐶̅̅ ̅̅

𝐵𝐶̅̅ ̅̅ +4 
=

20

28
                                                                                  

         28𝐵𝐶̅̅ ̅̅ = 20𝐵𝐶̅̅ ̅̅ + 80     Cross- Product Property                                                            

           8𝐵𝐶̅̅ ̅̅  =  80                   Subtract 20𝐵𝐶̅̅ ̅̅  from each side                                          

             𝐵𝐶̅̅ ̅̅  =  10                    Divide each side by 8                           

 

2. Find the value of 𝑃𝑁̅̅ ̅̅  in the figure.                                             

      Solution:                                                                                                              

 
𝐴𝑃̅̅ ̅̅

𝐴𝐼̅̅ ̅
=

𝑃𝑁̅̅ ̅̅

𝐼𝑁̅̅̅̅
                                                                                                                                                                                                                                           

   
5

6
=

𝑃𝑁̅̅ ̅̅

9−𝑃𝑁̅̅ ̅̅
                                                                                                                                                              

 6𝑃𝑁̅̅ ̅̅  =  45 –  5𝑃𝑁̅̅ ̅̅       Cross-Product Property                           

 11𝑃𝑁̅̅ ̅̅  =  45            Add 5N to both sides                  

 𝑃𝑁̅̅ ̅̅ =  
45

11
 𝑜𝑟 4

1

11
   Divide each side by 11                              

 
 

3. Given right triangle RAE, WITH 𝐴𝑃 ̅̅ ̅̅ ̅ as an altitude.  
a. If 𝑅𝑃̅̅ ̅̅  = 4 and 𝑃𝐸̅̅ ̅̅  = 9, find 𝐴𝑃̅̅ ̅̅  and 𝐴𝑅̅̅ ̅̅ . 

b. If 𝑃𝐸̅̅ ̅̅  = 40 and 𝑅𝐸̅̅ ̅̅  = 50, find 𝐴𝑃̅̅ ̅̅ . 

      Solutions: 

a. 
𝑅𝑃̅̅ ̅̅

𝐴𝑃̅̅ ̅̅
=

𝐴𝑃̅̅ ̅̅

𝑃𝐸̅̅ ̅̅
                

𝑅𝑃̅̅ ̅̅

𝐴𝑅̅̅ ̅̅
=

𝐴𝑅̅̅ ̅̅

𝑅𝐸̅̅ ̅̅
                       

              
4

𝐴𝑃̅̅ ̅̅
=

𝐴𝑃̅̅ ̅̅

9
               

4

𝐴𝑅̅̅ ̅̅
=

𝐴𝑅̅̅ ̅̅

13
                      We can deduce that  𝑅𝐸̅̅ ̅̅  =  𝑅𝑃̅̅ ̅̅  + 𝑃𝐸̅̅ ̅̅  =  13  

      (𝐴𝑃̅̅ ̅̅ )2 = 36          (𝐴𝑅̅̅ ̅̅ )2 = 52 

             𝐴𝑃̅̅̅̅̅ = 6              𝐴𝑅̅̅ ̅̅ = 2√13 

 

b. 
𝑅𝑃̅̅ ̅̅

𝐴𝑃̅̅ ̅̅
=

𝐴𝑃̅̅ ̅̅

𝑃𝐸̅̅ ̅̅
     

10

𝐴𝑃̅̅ ̅̅
=

𝐴𝑃̅̅ ̅̅

40
                                                   We can deduce that 𝑅𝑃̅̅ ̅̅  =  𝑅𝐸̅̅ ̅̅ − 𝑃𝐸̅̅ ̅̅  =  50 –  40 =  10 

          (𝐴𝑃̅̅ ̅̅ )2 = 400  

  AP̅̅̅̅ = 20           
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4. If your classmate is 5 feet tall and casts a shadow of 4 feet at the same time that the flagpole casts a 12-

foot shadow, what is the height of the flagpole?  

      Solution: 

 
5

4
 = 

𝑥

12
 

               4𝑥 =  60     Cross-Product Property of Proportion                                                       

     𝑥 =  15       Divide each side by 4 
 

Therefore, the flagpole is about 15 feet tall. 
 
5. A 24-feet ladder is leaning against a wall. The base of the ladder is 7 feet from the wall. How high up the 

wall does the ladder reach? 

      Solution: Use the Pythagorean theorem: 𝒂𝟐 + 𝒃𝟐 = 𝒄𝟐  

𝑥2 + (7)2 = (24)2                                        

                            𝑥2 + 49 = 576 

           𝑥2 = 527     

            𝑥 =  22.96                                                                       

    

Therefore, the top of the ladder is about 22.96 feet from the ground. 
 
 

IV. Activities:        
 

A. In the figure 𝐻𝐴̅̅ ̅̅ ∥ 𝐷𝐴̅̅ ̅̅ ∥ 𝐵𝑀̅̅ ̅̅̅, find:     

 

1. x = _______   2. y = _________ 

 

 

B. In ΔABC, 𝐵𝑋̅̅ ̅̅  bisects ∠𝐴𝐵𝐶.  

 

1. If 𝐴𝑋̅̅ ̅̅  =  7, 𝑋𝐶̅̅ ̅̅ = 5, 𝐵𝐶̅̅ ̅̅ = 9, find 𝐴𝐵̅̅ ̅̅ . 

 

 

2. If 𝐴𝑋̅̅ ̅̅ = 8, 𝐵𝐶̅̅ ̅̅ = 9 and 𝐴𝐶̅̅ ̅̅ = 12, find 𝐴𝐵̅̅ ̅̅ . 

 

C. In the figure,𝐴𝐶̅̅ ̅̅ ∥ 𝐸𝐷̅̅ ̅̅  𝑎𝑛𝑑 ∠𝐴 ≅ ∠𝐷. 

 

1. If 𝐴𝐶̅̅ ̅̅ = (𝑥 − 25), 𝐴𝐵̅̅ ̅̅ = 44, 𝐸𝐷̅̅ ̅̅ = 40, 

𝐵𝐷̅̅ ̅̅ = 55, find the value of 𝑥 𝑎𝑛𝑑 𝐴𝐶̅̅ ̅̅ . 

    
  

B 

X A C 
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D. Find the value of each variable.  

 
x = ________________     
 
y = ________________ 
 
z = ________________ 

 
 
 
 
 
REMEMBER: Recalling the theorems on similar triangles and right triangles would be very helpful and 
important in order to solve the given problems precisely and easily.          
     

V. Check Your Understanding: 

A. In each of the triangle below, find x and y  

1. x = __________     2.  x = ____________ 

     y = ____________             y = ____________ 

 

 

 

 

 

 
 
 
 
 
 
 
 

B. In the figure, 𝐷𝐶̅̅ ̅̅ ∥  𝐹𝐸̅̅ ̅̅ ∥  𝐴𝐵̅̅ ̅̅ .  If ∆𝐵𝐸𝐴~∆𝐶𝐸𝐹, find measure of 𝐵𝐸̅̅ ̅̅  𝑎𝑛𝑑 𝐴𝐸̅̅ ̅̅ . 

 
 

 
 
   
  

 



USLEM – MATHEMATICS 9 –Q3 THIRD QUARTER 

(This is a Government Property. Not for Sale.) 

__________________ 

 

C. In 𝛥𝐴𝐵𝐶, 𝐵𝑋̅̅ ̅̅  bisects ∠𝐴𝐵𝐶.   If 𝐴𝐵̅̅ ̅̅ = 10, 𝐵𝐶̅̅ ̅̅ = 8 and 𝐴𝐶̅̅ ̅̅ = 12, find 𝐴𝑋̅̅ ̅̅  and 𝑋𝐶̅̅ ̅̅ . 

 

  

 

 

 

 

 
VI. Post-test 

Direction: Read each item carefully. Choose the letter that you think best answers the question. 

1. What similarity concept justifies that ∆𝐹𝐸𝐿 ~ ∆𝑄𝑊𝑁 ? 

A. Right Triangle Proportionality Theorem 

B. Triangle Proportionality Theorem 

C. SSS Similarity Theorem 

D. SAS Similarity Theorem 

2. ∆𝐵𝑅𝑌 ~ ∆𝐴𝑁𝑇. Which ratio of sides gives the scale factor?  

𝐴.
𝑁𝑇̅̅ ̅̅

𝐴𝑁̅̅ ̅̅
  B. 

𝑁𝑇̅̅ ̅̅

𝑅𝑌̅̅ ̅̅
   C. 

𝐴𝑇̅̅ ̅̅

𝐵𝑌̅̅ ̅̅
  D. 

𝑁𝑇̅̅ ̅̅

𝐴𝑇̅̅ ̅̅
  

3. ∆𝑅𝑆𝑇 ~ ∆𝑈𝑆𝑉. If 𝑅𝑇̅̅ ̅̅ = 15, 𝑈𝑉̅̅ ̅̅ = 10, 𝑎𝑛𝑑 𝑅𝑆̅̅̅̅ = 6 then 𝑈𝑆̅̅ ̅̅  is equal to _____. 

A. 25 cm  B. 10 cm  C. 9 cm  D. 4 cm 

4. If 
𝑍𝐴̅̅ ̅̅

𝑍𝑋̅̅ ̅̅
=

𝑍𝐵̅̅ ̅̅

𝑍𝑌̅̅ ̅̅
 , which of the following data makes ∆𝐴𝑍𝐵 ~ ∆𝑋𝑍𝑌 by SAS Similarity Theorem?  

A ∠𝐴𝑍𝐵 ≅  ∠𝑋𝑍𝑌 

B. ∠𝑍𝐴𝐵 ≅  ∠𝑍𝑋𝑌 

C. ∠𝑍𝐵𝐴 ≅  ∠𝑍𝑌𝑋 

D. ∠𝑋𝐴𝐵 ≅  ∠𝑌𝐵𝐴  

5. In ∆𝐶𝐴𝐵, 𝐷𝐸̅̅ ̅̅  ∥ 𝐵𝐶̅̅ ̅̅ , what is the value of x?  

A.10  B. 16  C. 15  D. 11 

 

X 
A 

B 
Y Z 
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6. In ∆𝐴𝐷𝐵, 𝐴𝐵̅̅ ̅̅  ∥ 𝐸𝐶̅̅ ̅̅ , if 𝐴𝐵̅̅ ̅̅ = 49𝑐𝑚, 𝐶𝐸̅̅ ̅̅ = 21𝑐𝑚, 𝑎𝑛𝑑 𝐴𝐷̅̅ ̅̅ = 35𝑐𝑚, find the value of 𝐷𝐸̅̅ ̅̅ .  

A.10 cm B. 15 cm C. 20 cm D. 42 cm 

7. Heart wants to know the height of a street lamp. She discovers that when she is 12 feet from 

the lamp, her shadow is 6 feet long. If she is 5ft tall, find the height of the street lamp.? 

A. 16 ft             B. 15 ft            C. 14 ft            D. 13 ft 

8. If 𝑎 ∥ 𝑏 𝑎𝑛𝑑 𝑏 ∥ 𝑐 and p and q intersect a, b, c, find x.  

A.15  B. 18   C. 20   D. 22 

9. In the figure, 𝐴𝐵̅̅ ̅̅  ∥ 𝐶𝐷̅̅ ̅̅ , if 𝐵𝐴̅̅ ̅̅ = 27, 𝐶𝐷̅̅ ̅̅ = 45, 𝑎𝑛𝑑 𝐶𝐷̅̅ ̅̅ = 50 find 𝐵𝑂̅̅ ̅̅ . 

A. 60   

B. 50    

C. 45    

D. 30  

10. In ∆𝐴𝐵𝐶, 𝐴𝑀̅̅̅̅̅ 𝑏𝑖𝑠𝑒𝑐𝑡𝑠 ∠𝐵𝐴𝐶, if 𝐶𝑀̅̅̅̅̅ = 6, 𝑀𝐵̅̅ ̅̅̅ = 8 and the perimeter of ∆𝐴𝐵𝐶 is 42 then 𝐴𝐵̅̅ ̅̅  is 

equal to ______. 

A.12  B. 14   C. 16   D. 18  

11. In right triangle ABC, 𝐶𝐷̅̅ ̅̅  is the altitude to base 𝐴𝐵̅̅ ̅̅ . If𝐴𝐵̅̅ ̅̅ = 13 𝑎𝑛𝑑 𝐵𝐷̅̅ ̅̅ = 4, how long is 𝐷𝐶̅̅ ̅̅ ? 

A.6    B. 9  C. 12   D. 15  

12. The sum of the non-right angles of a right triangle is _______. 

A.90°   B. 180° C. 370°  D. 360° 

13. ∆𝐴𝐵𝐶 has a right angle at C. 𝐶𝐷̅̅ ̅̅  is the altitude to 𝐴𝐵̅̅ ̅̅ . If 𝐶𝐷̅̅ ̅̅  =  6 cm,  

𝐴𝐷̅̅ ̅̅  =  3 cm and 𝐷𝐵̅̅ ̅̅  =  5𝑥 –  3 cm, find 𝐵𝐷̅̅ ̅̅ .  

      A. 6 cm            B. 9 cm          C. 12 cm          D. 15 cm   

14. In the figure, ∆𝐷𝑄𝑅 is a right ∆, 𝑄𝐶̅̅ ̅̅  is the altitude upon the hypotenuse 𝐷𝑅̅̅ ̅̅ , if 𝑎 = 4 𝑎𝑛𝑑 𝐷𝑅̅̅ ̅̅ = 20, find r. 

      A. 8           B. 10          C. 12          D. 16  

A 

6 M B C 
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15. In the figure, ∆𝑋𝑌𝑍 is a right triangle with right ∠𝑌. 𝑌𝑊̅̅ ̅̅ ̅ is the altitude to the hypotenuse 𝑋𝑍̅̅ ̅̅ . If r = 3 and 

s = 9 find h.  

       A. 3√3            B. 3√2          C. 3√5          D. 27 
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  ANSWER KEY:  

   

 

 

 

 

 

 

 

 

 

Pre- Test: 
1. B 
2. D 
3. A 
4. C 
5. B 
6. D 
7. B 
8. B 
9. C 
10. D 
11. A 
12. A 
13. C 
14. A 
15. A 

Looking Back 
 
1. congruent 
2.proportional 
3. similar 
4. altitude 
5. geometric 
     mean 
6. leg 
 

Activities 
A.  

1. x = 24 

2. y = 45 

B.  

1. AB = 
63

5
𝑜𝑟 12.6 

2. AB = 18 

C. 

1. 𝑥 = 57  

2. 𝐴𝐶̅̅ ̅̅ = 32 

D.  
1. x = 8 

  

2. y = 4√5 

3. z = 8√5 

 

Check Your 

Understanding  

A. 

1. x = 6√2 

y = 6√3 
2. x = 12 

y = 3√5 
B.  

1. 𝐵𝐸̅̅ ̅̅ = 10 𝑎𝑛𝑑 𝐴𝐸̅̅ ̅̅ = 20 

C.  

1. AX = 
20

3
 𝑜𝑟 6

2

3
 

    CX = 
16

3
= 5

1

3
 

 

Post Test 
1. C 
2. B 

3. D 

4. A 

5. D 

6. B 

7. B 

8. A 

9. D 

10. C 

11. A 
12. A 
13. C 
14. A 
15. A  


