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Congruence – Lengths, Areas and Volumes 
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This worksheet will show you how to work out different types of questions 
relating to congruence. Each section contains a worked example, a question 

with hints and then questions for you to work through on your own. 
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Section A 
 

Worked Example 
 
Given that the following rectangles are similar, calculate length 𝑥𝑥. 
 
 
 
 
 
 
 
 
 
Step 1: Calculate the scale factor between the two similar shapes. 

 
Scale factor is found by comparing two matching sides of the two similar shapes. We 
divide the short edge of the large rectangle by the short edge of the small rectangle: 

 
4.5 ÷ 1.5 = 3 

 
Scale factor is 3. This means the lengths of the larger rectangle are three times larger than 
the lengths of the smaller rectangle. 

 
Step 2: Calculate 𝑥𝑥 using the scale factor enlargement on the corresponding side of the similar 

rectangle. 
𝑥𝑥 = 2 𝑐𝑐𝑐𝑐 × 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓 = 2 𝑐𝑐𝑐𝑐 × 3 = 6 𝑐𝑐𝑐𝑐 

 
 

 

Guided Example 
 

Given that the following rectangles are similar, calculate length 𝑥𝑥. 
 
 
 
 
 
 
 
Step 1: Calculate the scale factor between the two similar shapes. 
 
 
 
Step 2: Calculate 𝑥𝑥 using the scale factor enlargement on the corresponding side of the similar 

rectangle. 
 
 
 
 
 

 

 𝒙𝒙 cm 

 

 1.5 cm 

4.5 cm 
2 cm 

5 cm 

   𝒙𝒙 cm 

3.6 cm 
2.5 cm 

Sf 5 2.5 2 Thismeansthat istwice
thelengthsof

x 3 6 2
1 g em

wedivideas issmallerthan20
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

1. Given that the rectangles are similar, calculate length 𝑥𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Given that the triangles are similar, calculate length 𝑥𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 6.1 cm 𝑥𝑥 cm 

3.5 cm 

10.5 cm 

 
 

8 cm 

 𝑥𝑥 cm 

6.5 cm 1.3 cm 

Sf 10.5 3.5 3
D G 1 3 18.3cm

Sf 6.5 1.3 5

D 8 5 1.6cm
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3. Given that the rectangles are similar, calculate length 𝑥𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Are these shapes similar?  

 

 

 

 

 

 

  

 
 10 cm 𝑥𝑥 cm 

6 cm 

11 cm 

 
 15 cm 32 cm 

10 cm 

20 cm 

Sf 11 6 I
D 10 I 111 am Cleaveinfractionform

Ifthesidessharethesamescalefactor

base Sf 20 10 2

lengthSf 32 15 3,3
2 I 3245

Thescalefactors forthesidesare not
equal thereforetheshapesaren'tsimilar
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Section B 
 

Worked Example 
 
Prove that the two triangles are similar.  
 
 
 
 
 
 
 
Step 1: Check that the scale factor of the sides of the triangles are the same. 

 
Comparing matching sides of triangles: 
 

18 𝑐𝑐𝑐𝑐 ÷ 9 𝑐𝑐𝑐𝑐 = 2 
14 𝑐𝑐𝑐𝑐 ÷ 7 𝑐𝑐𝑐𝑐 = 2 

 
For both sets of matching sides, the scale factor is 2.  

 
Step 2: Check that the angles in the triangles match the condition of similar triangles. 
 

For similar triangles, their corresponding angles must be equal.  
This is indeed the case: 

60° = 60° 
Step 3: Form a conclusion. 
 

The triangles are similar as the lengths are enlarged by the same scale factor and the 
angle between these sides is equal. 
 

 
 

Guided Example 
 
Are the triangles similar?  
  
 
 
 
  
 
 
 
Step 1: Check if the angles in the triangles match the condition of similar triangles. 
 
 
 
 
Step 2: Form a conclusion. 
 
 
 

 

  
14 cm 

7 cm 

18 cm  9 cm  

 

 

 

 

 𝟐𝟐𝟐𝟐° 

𝟔𝟔𝟔𝟔° 
𝟔𝟔𝟔𝟔° 

𝟏𝟏𝟐𝟐𝟏𝟏° 

𝟏𝟏𝟏𝟏° 

𝟏𝟏𝟐𝟐𝟏𝟏° 300

180 123 27 300

Theanglesdonotmatch30 313thereforethe trianglesaren't
similar
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

5. Prove that the triangles are similar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Both triangles below are isosceles. Are they similar? 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 
 

70° 

75° 35° 75° 

51° 

66° 

I

351
180 75 35 70180 70 75 35

All angles of bothtriangles correspondand
are equal
The trianglesaresimilar

180 51 51 680 180 66 114
114 2 57780

I I

51
7570 579

The angles in theisoscelestrianglesaren'tequal
i Thetriangles arenotsimilar
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7. Triangle ABC is similar to ADE. Calculate angle BED. 

 

 

 

 

 

 

 

 

8.  In the following diagram AB = 12 cm, EB = 8 cm and CB = 20 cm. Triangles ABC and 
ADE are similar. Calculate the length of DE. 

 
 
 
 
 
 
 
 
 
 
 

 

 

78° 

64° 

384

180 64 78 380 ABC Triangle 1800

As DABCand DADE aresimilar LABC LAED
L BED 180 38 straightline

1420

Scalefactor
Ein zum

12 4 3

DE 20 3
8cm

203cm
20cm
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Section C 
 

Worked Example 
 
Calculate area of the larger rectangle given the rectangles are similar. 
 
 
 
 
 
Step 1: Calculate the scale factor between the two similar shapes. 
 

Compare two corresponding sides to deduce the scale factor: 
 

𝑆𝑆𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓 = 4.5 𝑐𝑐𝑐𝑐 ÷ 1.5 𝑐𝑐𝑐𝑐 = 3 
 
Step 2: Calculate the area of the smaller rectangle. 
 

𝐴𝐴𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 2 𝑐𝑐𝑐𝑐 × 1.5 𝑐𝑐𝑐𝑐 = 3 𝑐𝑐𝑐𝑐2 
 
Step 3: Calculate the area scale factor. 

 
𝐴𝐴𝑓𝑓𝑠𝑠𝑠𝑠 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓 = (𝑆𝑆𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓)2 = 32 = 9 

 
Step 4: Calculate the area of the larger rectangle using the area scale factor. 

 
Multiply the area scale factor by the area of the smaller rectangle: 

 
𝐴𝐴𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙 = 3 𝑐𝑐𝑐𝑐2 × 9 = 27 𝑐𝑐𝑐𝑐2 

 
 

 

Guided Example 
 
The area of the smaller rectangle and larger rectangle is 10 𝑐𝑐𝑐𝑐2 and 
62.5 𝑐𝑐𝑐𝑐2. Calculate length 𝑥𝑥. 
 
 
 
 
 
 
Step 1: Calculate the area scale factor between the two similar shapes. 
 
 
 
Step 2: Calculate the linear scale factor between the two similar shapes. 
 
 
 
Step 2: Calculate length 𝑥𝑥 using the linear scale factor. 
 
  
 

 
 1.5 cm 

4.5 cm 

2 cm 

 𝒙𝒙 cm 

 
 

5 cm 

AreaSf 62.5 10
6.25

LinearSf 56.25
2.5cm

5 2.5 12.5 an
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 
 

9. Given that the rectangles are similar, calculate the area scale factor. 

 

 

 

 

 

 

 

 

 

 

 

 

10. Given that the triangles are similar, calculate the area of the smaller triangle to           
1 decimal place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3.5 cm 

10.5 cm 

 
 

8 cm 

6.5 cm 1.3 cm 

LinearSf 10.5 3.5
3

Area Sf 32
9

LinearSf 6.5 1.3 5
Area Sf 52 25

Area12 8 6.5 Area 26 25
26cm2 1 04m2
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11. The linear scale factor is 4. Given that the rectangles are similar, calculate area of 
the larger rectangle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. The area of the larger parallelogram is 900 𝑐𝑐𝑐𝑐2. Given that the parallelograms are 
similar, and the area scale factor is 100, find 𝑥𝑥 and 𝑦𝑦. 

 

 

 

 

 

 

 

  

 
 

10 cm 

6 cm 

 
 𝑥𝑥 cm 

𝑦𝑦 cm 

20 cm 

I 2

AreaSf 42 16
Area 10 6 60cm

Area 60 16 960cm

LinearSf

I 2

y 20 10 2

Area 79 0 48 ganz

sexy 9Areaofparallelogram y 24
s

2x 9
É 4.5
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Section D 
 
 

Worked Example 
 
Given that the cuboids are similar, calculate the volume of the larger cuboid. 
 
 

 
 
 
 
 

 
 
 
Step 1: Calculate the linear scale factor between the cuboids. 
 
 

Comparing the shortest sides of the two cuboids: 
 

𝑆𝑆𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓 = 2 𝑐𝑐𝑐𝑐 ÷ 1 𝑐𝑐𝑐𝑐 = 2 
 
 
Step 2: Calculate the volume scale factor. 
 
 

𝑉𝑉𝑓𝑓𝑠𝑠𝑉𝑉𝑐𝑐𝑠𝑠 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓 = (𝑆𝑆𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑠𝑠𝑐𝑐𝑓𝑓𝑓𝑓𝑓𝑓)3 = 23 = 8 
 
 
 
Step 3: Calculate the volume of the smaller cuboid. 
 
 

𝑉𝑉𝑓𝑓𝑠𝑠𝑉𝑉𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 8 𝑐𝑐𝑐𝑐 × 1 𝑐𝑐𝑐𝑐 × 3 𝑐𝑐𝑐𝑐 = 24 𝑐𝑐𝑐𝑐3 
 
 
 
Step 3: Calculate the volume of the larger cuboid using the volume scale factor. 
 

 Multiply the volume of the smaller cuboid by the volume scale factor: 
 
 

𝑉𝑉𝑓𝑓𝑠𝑠𝑉𝑉𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙 = 24 𝑐𝑐𝑐𝑐2 × 8 = 192 𝑐𝑐𝑐𝑐3 
 
 

The volume of the larger cuboid is 192 𝑐𝑐𝑐𝑐3.  
 

 

 

 

3 cm 

1 cm 

2 cm 
8 cm 
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Guided Example 
 
Given the cuboids are similar, calculate the volume of the smaller cuboid. 
 

 
 
 
 
 

 
 
 
Step 1: Calculate the linear scale factor between the cuboids. 
 
 
 
 

 
                                                       
 

 
 
 
Step 2: Calculate the volume scale factor between the two cuboids. 
 
 
 
 
                                                       
 
 
 
 
Step 3: Calculate the volume of the larger cuboid. 
 
 
  

 
                                                       
 
 
 
 
Step 4: Calculate the volume of the smaller cuboid. 
 

 
 
 
 
 

                                                       

 

5 cm 

2 cm 

3 cm 

10 cm 

3 2 1.5

1 53 3 375

10 5 3 150cm

150 3-375 44
-
4 cm

44 4cm
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

 
13. The volume scale factor is 27. Calculate length 𝑥𝑥 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

14. Given that the square pyramids are similar, calculate the volume of the larger 
pyramid. The vertical height of the pyramid is denoted by ℎ. 

 

 

 

 

 

 

 

 

 

 

 

 

𝑥𝑥 cm 
42 cm 

1.8 cm 

ℎ = 9 cm 

3 cm 

VolSf 27
Linear Sf 527 3

42 3 14

x 14

Pyramidvols huh
2

L W

L L

Linear sf 3 18 35
VolumeSf 3

3
12257

V01
LzX 1.8 1 8 9 9 72cm

Volz 9.72 x 12 45cm
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15. The surface area of cube A is 24 𝑐𝑐𝑐𝑐2.  The surface area of cube B is 54 𝑐𝑐𝑐𝑐2 and the 
volume is 27 𝑐𝑐𝑐𝑐3. Calculate the volume of cube A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

16. The volume of the smaller prism is 25 𝑐𝑐𝑐𝑐3 and the volume of the larger prism is 
200 𝑐𝑐𝑐𝑐3. Find the value of 𝑥𝑥 

30 cm cm 

AreaSf 54724 524 E
LinearSf My 3
Vol Sf 3

3

281

Vola 27 281 8cm

Vol Sf 200 25 8

Linear Sf 58 2
x 30 2 60
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