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7 ESSENTIAL QUESTIONS TO MASTER 

CONGRUENCE & SIMILARITY  
1 In the figure below, BCDE and ACF are straight lines. 

 

 
The length of CE is  

1

2
 the length of BC. 

(a) What can you conclude about ∠ FCD and ∠ FED? Explain your answer. 
(b) Hence, show that ∠𝐴𝐶𝐵 = 44° 
(c) What can you conclude about ∠𝐹𝐶𝐷 and ∠ ACB? Explain your answer.  
(d) Hence, find the length of AC. 
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2 Find the value of each unknown. 
 

 
 



                                                           Scan me for free trial class   or whatsapp 90625285 
          Primary ∙ Secondary ∙ Junior College 

 

  

EDUZ MATHS 3 

 
 

3 Given that RSV and PST are straight lines, find the value of each unknown. 

 

 

4 The diagram below shows a light source placed at O. When a person, AB, stands between 
the light source and a wall, a shadow, PQ, is cast on the wall. The person is 7.2 m from the 
light source and the light source is 12 m from the base of the wall, Q. 
 

 
△ OAB and △ OPQ are similar triangles. 
(a) If the shadow cast on the wall is 2.75 m, find the height of the person. 
(b) If the person moves 0.6 m nearer to the light source, find the new height of the shadow 
cast on the wall. 
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5 The diagram below shows towns A, B, C, and D. X is a gas station. Town A is 38 km from 
the gas station and 22.8 km from town B. Town B is 44 km from town C. 

 
△ ADX and △ 𝐵𝐶𝑋 are similar triangles. 
(a) Find the distance between town A and town D.  
(b) Town C is 52.8 km from the gas station. Find the distance between town C and town D.  

6 In the diagram, △ 𝐴𝐵𝐶 and △ 𝐷𝐸𝐹 are similar. Calculate the value of x. The dimensions 
given are in m. 
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7 In the figure below, TUV is a straight line. 
The ratio of the length of UW to that of TW is 3:1. Find the ratio of 
(i) the area of △ 𝑇𝑉𝑊 to that of △ 𝑈𝑉𝑊 
(ii) the area of △ 𝑆𝑉𝑈 to that of △ 𝑆𝑇𝑈 

 

 

Answer Key: 

1 (a) CD = ED 
FD is common 
∠𝐶𝐷𝐹 = ∠𝐸𝐷𝐹 = 90∘ 
△ 𝐹𝐶𝐷 ≅△ 𝐹𝐸𝐷 
 
(b) Since △ 𝐹𝐶𝐷 ≅△ 𝐹𝐸𝐷, 
∠𝐶𝐹𝐷 = ∠𝐸𝐹𝐷 = 46∘ 
∠𝐶𝐷𝐹 + ∠𝐶𝐹𝐷 + ∠𝐷𝐶𝐹 = 180∘ (angle sum of a triangle) 
90∘ + 46∘ + ∠𝐷𝐶𝐹 = 180∘ 
∠𝐷𝐶𝐹 = 180∘ − 90∘ − 46∘ = 44∘ 
∠𝐴𝐶𝐵 =  ∠𝐷𝐶𝐹 (vert. opp. angles) = 44°(shown) 
 
(c)  
∠𝐴𝐶𝐵 =  ∠𝐹𝐶𝐷 =  44∘(𝑣𝑒𝑟𝑡. 𝑜𝑝𝑝. 𝑎𝑛𝑔𝑙𝑒𝑠) 
∠𝐴𝐵𝐶 =  ∠𝐹𝐷𝐶 =  90∘(𝑎𝑙𝑡. 𝑎𝑛𝑔𝑙𝑒𝑠, 𝐵𝐴 // 𝐹𝐷) 
∠𝐵𝐴𝐶 =  ∠𝐷𝐹𝐶 =  46° (alt. angles, BA // FD) 
△  𝐹𝐶𝐷 and  △ACB are of the same shape. 
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The size of △FCD is smaller than that of ⊿ACB. 
△FCD and △ ACB are similar. 
 

(d) Given that CE = 
1

2
BC, 

CD = 
1

2
CE = 

1

2
(

1

2
𝐵𝐶) =

1

4
𝐵𝐶 

𝐶𝐷

𝐵𝐶
=

1

4
 

𝐹𝐶

𝐴𝐶
=

𝐶𝐷

𝐵𝐶
 

10

𝐴𝐶
= 

1

4
 

AC = 10 × 4 = 40 cm 

2 From the figure, since 𝐴𝐵𝐶𝐷𝐸𝐹 ≅ 𝑃𝑄𝑅𝑆𝑇𝑈, 
∠𝑆𝑇𝑈 =  ∠𝐷𝐸𝐹 
𝑎∘ = 125∘ 
a = 125 
∠𝑄𝑅𝑆 =  ∠𝐵𝐶𝐷 
𝑏∘ = 118∘ 
b = 118 
∠𝑃𝑈𝑇 =  ∠𝐴𝐹𝐸 
𝑐∘ = 148∘ 
c = 148 
∠𝐶𝐷𝐸 =  ∠𝑅𝑆𝑇 
𝑑∘ = 97∘ 
d = 97 
∠𝐵𝐴𝐹 =  ∠𝑄𝑃𝑈 
𝑒∘ = 26∘ 
e = 26 
∠𝐴𝐵𝐶 =  ∠𝑃𝑄𝑅 
𝑓∘ = (4 × 180∘) − (97∘ + 26∘ + 125∘ + 118∘ + 148∘) 
= 720∘ − 514∘ 
= 206∘  
f = 206  
 
AF = PU  
g = 7 cm 
DE = 𝑆𝑇 
h = 5 cm 
BC = 𝑄𝑅  
k = 6 cm 

 

3 From the figure, PQRS and VUTS are similar. 
∠𝑃𝑆𝑅 =  ∠𝑉𝑆𝑇 (𝑣𝑒𝑟𝑡. 𝑜𝑝𝑝. ∠𝑠) = 85∘ 
Since ∠𝑃𝑆𝑅 =  ∠𝑉𝑆𝑇, 
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∠𝑉𝑈𝑇 =  ∠𝑃𝑄𝑅 
𝑥∘ = 102∘ 
x = 102 
 
∠𝑄𝑅𝑆 = 360∘ − 102∘ − 82∘ − 85∘ = 91∘ 
∠𝑆𝑇𝑈 =  ∠𝑆𝑅𝑄 
𝑦∘ = 91∘ 
y = 91 
 
𝑉𝑈

𝑃𝑄
=

𝑉𝑆

𝑃𝑆
 

𝑤

2.8
=

8

2
 

𝑤 =  4 × 2.8 
𝑤 = 11.2 cm 
𝑆𝑇

𝑆𝑅
=

𝑆𝑉

𝑆𝑃
 

𝑢

2.5
=

8

2
 

𝑢 =  4 × 2.5 
= 10 cm 
𝑇𝑈

𝑅𝑄
=

𝑆𝑉

𝑆𝑃
 

𝑣

1.8
=

8

2
 

𝑣 =  4 × 1.8 
     = 7.2 cm 

4 (a) 

  
𝐴𝐵

𝑃𝑄
=

𝑂𝐵

𝑂𝑄
 

  
𝐴𝐵

2.75
=

7.2

12
 

  𝐴𝐵 =
7.2

12
× 2.75 

  = 1.65 m 
Height of person = 1.65m 
 
(b) Let the new height of the shadow cast on the wall be P'Q. 
𝑂𝐵 =  7.2 −  0.6 
  = 6.6 m 
 
𝐴𝐵

𝑃′𝑄
=

𝑂𝐵

𝑂𝑄
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1.65

𝑃′𝑄
=

6.6

12
 

𝑃′𝑄 =
1.65

6.6
12

 

  = 3 m 
 
New height of the shadow cast on the wall = 3m 

5 (a)  
𝑋𝐵 = 38 + 22.8 = 60.8 km 
𝐴𝐷

𝐵𝐶
=

𝑋𝐴

𝑋𝐵
 

𝐴𝐷

44
=

38

60.8
 

𝐴𝐷 =
38

60.8
× 44 = 27.5 km 

 
Distance between Town A & Town B is 27.5km. 
 
(b) 
𝑋𝐷

𝑋𝐶
=

𝑋𝐴

𝑋𝐵
 

 
𝑋𝐷

52.8
=

38

60.8
 

 

𝑋𝐷 =
38

60.8
× 52.8 

          
= 33km 
 
Distance between Town C and Town D 
= 52.8 – 33 = 19.8km 

 

6 𝐸𝐹

𝐵𝐶
=

𝐷𝐹

𝐴𝐶
 

 
𝑥

4.8
=

9

6
 

 

𝑥 =
3

2
× 4.8 = 7.2 

 

7 (i) Ratio of areas of  △TVW to △UVW 

Understanding the Relationship: Triangles TVW and UVW share the same height (the 
perpendicular distance from V to line TU). The ratio of their areas is therefore equal to the 
ratio of their bases. 
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Using the Given Ratio: We know UW : TW = 3 : 1. 
Finding the Ratio: Therefore, the ratio of the area of  △TVW to the area of △UVW is TW : 

UW = 1 : 3 
 
(ii) Ratio of areas of △SVU to △STU 

Understanding the Relationship: Triangles SVU and STU share the same height (the 
perpendicular distance from S to line TU). The ratio of their areas is therefore equal to the 
ratio of their bases. 
Using the Given Ratio: We know UW : TW = 3 : 1, which means TU : TW = 4 : 1, and UW : 
TU = 3:4 
Finding the Ratio: Therefore, the ratio of the area of △SVU to the area of △STU is  UV : TU 

= 3 : 4 

 


