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Step 4: Join B to C. Measure BC and name the triangle ABC.

C

A B

45o

6 cm

4 cm

BC=5.91cm

Example 
Draw triangle XYZ with XY = 5 cm, ∠ZXY = 090  and ∠XYZ= 060 . Use a ruler and a protractor.

Solution
Step 1: Use ruler to draw a baseline and mark on it line segment XY = 5 cm apart.

X Y

Step 2: Use a protractor to measure 090∠  at X.

X Y

Step 3: Use a protractor to measure 060∠ at Y.

X Y
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Step 4: Join the 090  line to 060  line. Label the meeting point Z. Name the XYZ∆ .

X Y5 cm

90o

60o

z

Application activity 12.1

Using ruler, protractor and a pencil, construct the following triangles:

1.	 ABC with AB = 6 cm, 060=∠ ABC  600 and BC = 4cm.
2.	 PQR with P = 500, Q = 300 and PQ = 7 cm.
3.	 MNO with ∠M = ∠N = 500 and MN = 5 cm.

4.	 ABC with AB = 7.2 cm, AC = 5.5 cm and 075CAB∠  750.

12.2 Drawing a square using a protractor and ruler

Activity 12.2

•	 What are the main characteristics of a square: how many sides? Do they have the 
same length? How many right angles? 

•	 Try to use a protractor and a ruler to draw a square of  side 4cm on the manila paper. 
•	 Use a protractor to check that all angles are 900.

Summary

Let us use a ruler and a protractor to draw a square ABCD with sides 3 cm. 

Step 1: Use a ruler to draw a baseline AB with 3 cm apart
A B
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Step 2: Using protractor, measure 090∠900 at A and B

A B

Step 3: From A, measure 3 cm along the 900 line. Label it D. Do the same at B and label it C.

Step 4: Join D to C and name the square ABCD.

A B3 cm

3 cm

A

D C

B

3 cm

3 cm

−− A square has 4 equal sides.
−− Angles of a square measure 900.

Application activity 12.2

Use ruler and protractor to draw the following:

a)	 Square PQRS of side 5.5 cm.
b)	 Square ABCD of side 4 cm.
c)	 Square DEFG of side 3.8 cm.
d)	 Square ABCD of side 4.2.

12.3 Drawing a rectangle using a protractor and ruler

Activity 12.3

−− What are the main characteristics of a rectangle?  How many sides? Do they have 
the same length?  How many right angles does a rectangle here? 

−− Try to use a protractor and a ruler to draw a rectangle of length 8cm and width 4cm 
on the manila paper. 

−− Use a protractor to check that all angles are 900.
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Summary

Let us use a protractor and a ruler to draw a rectangle EFGH with length 6 cm and width 4 cm.     
Step 1: Use ruler to draw a baseline EF 6 cm apart.

E F6 cm

Step 2: Using protractor, measure 090∠ 900 at E and F. Draw a straight line from E through the 900 mark.

E F6 cm
 
Step 3: From E, measure 4 cm along the  900  line. Label it H. Do the same at F and label it G.
Step 4: Join H to G with a straight line.

E

H G

F6 cm

4 cm

Measure GandH ∠∠ . Each must be equal to 90o. Measure line HG. It must be equal to 6 cm.

Denote the angles with 900 by the symbol ( ). Denote equal opposite sides with equal angles.

In a rectangle, 
•	 Two opposite sides are equal: EH = FG and EF = HG.
•	 Each angle of a rectangle measures 900.

Application activity 12.3

Use ruler and protractor to draw the following:
a)	 Rectangle ABCD with sides AB = 5.7 cm and BC = 3 cm.
b)	 Rectangle HIJK with sides HI = 5.6 cm and IJ = 3 cm.
c)	 Rectangle LMNO with sides LM = 6 cm and MN = 4.2 cm. 



Mathematics | Primary 6 | Pupil’s Book 179

12.4 Drawing a regular pentagon using a protractor and ruler

Activity 12.4

Study the figure shown and answer questions that follow.

−− Name the figure if all sides have the same length.
−− Measure its exterior angle.
−− Measure its interior angle
−− Can you draw it using a ruler and a protractor? 
−− Explain how you can draw it.  

Example 1
Use a protractor and ruler to draw a regular pentagon PQRST with side 3 cm.

Solution

Step 1: Find the interior angle. To get the 
interior angle, first find the exterior angle.

0

0
1

060

0

72

72
5

360

360

=

==

=∠
sidesofnumber

exteriorexterior = 3600

3600

number of sides

= =

=

72

15
720

720

∠ interior  = 1800  − exterior angle
= 1800 − 720

= 1080

Step 2: Draw the baseline and mark off PQ (3 
cm) apart. Use a protractor and draw 108o 
at P and Q

3 cm

108o

P Q

108o

Step 3: From P, measure 3 cm along the 
0108  line. Label it T. Do the same at Q and 

label it R.
T R

3 cm

3 cm

3 cm

108o

P Q

108o

Step 4: Draw 0108 at T and R. Label the 
point where the two-line meet S. Name the 
pentagon PQRST. Then indicate that all sides 
are equal.

108o

108o

P

T R

S

Q

108o

3 cm

108o

108o

To construct a regular polygon ( pentagon, hexagon and other regular polygons), 
−− First find the exterior angle then the interior angle.
−− Always start with the baseline.
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−− Use the interior angle to draw the second side;
−− Continue to the next side keeping the equal sides and equal interior angles. 

Application activity 12.4

Using a protractor and a ruler, draw the following regular pentagons:

(a)  Pentagon ABCDE of side 5 cm.             (b) Pentagon BCDEF of side 5.5 cm.
(c)  Pentagon PQRST of side 6.5 cm     	

12.5 Drawing a regular hexagon

Activity 12.5

•	 Pick a pencil, a protractor, ruler and a sheet of paper.
•	 Find the value of interior angle of a regular hexagon.

−− Draw the horizontal line segment AB of 6 cm.
−− From B, measure the angle ABC with the value equal to the interior angle of the 

regular hexagon such that BC = 6 cm. 
−− Continue the process at C until you find a closed shape. 

What shape do you find?  
•	 What should you do to draw a regular six-sided figure?
•	 Discuss and share with other groups.

Summary

Let us use a protractor and a ruler to draw a regular hexagon STUVWX with side 3.5 cm. 

Step 1: Find the interior angle. To get 
the interior angle, first find the exterior 
angle.

0

0
1

060

0

72

72
5

360

360

=

==

=∠
sidesofnumber

exteriorexterior = 3600

3600

number of sides

= =
60

16
600

∠ interior  = 1800  − exterior angle
= 1800 − 600

= 1200

Step 2: Draw baseline ST 3.5 cm apart. Use a 
protractor to draw 0120 at S and T.

Measure 3.5 cm from S and T along the 0120  
lines. Label the point X and U.

3.5 cm TS

UX

3.5 cm3.5 cm
120o 120o
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Step 3: Draw 0120  at X and U. Measure 
3.5 cm from X and U along the 0120 line. 
Label the points W and V.

3.5 cm TS

UX

W V

3.5 cm3.5 cm
120o

120o 120o

120o

Step 4: Draw a straight line joining W and V. 
Measure ∠W and ∠V to confirm they are 0120
each. Indicate that all sides are equal. Name 
the polygon.

3.5 cm TS

UX

W V

3.5 cm

3.5 cm

3.5 cm

3.5 cm

3.5 cm
120o

120o

120o 120o

120o

120o

•	 A regular hexagon has 6 equal sides.
•	 A regular hexagon has 6 interiors equal angles. Each interior angle of a regular 

hexagon is 0120 .

•	 It has 6 exterior angles, each exterior angle of a regular hexagon is 600.

Application activity 12.5

Using a protractor and ruler, draw the following regular hexagons:

a)	 Hexagon ABCDEF of side 4 cm.
b)	 Hexagon GHIJKL of side 4.2 cm.
c)	 Hexagon KLMNOP of side 5 cm.

12.6 Constructing triangles using a pair of compasses and a ruler 

Activity 12.6

−− What’s is an equilateral triangle?
−− What is the interior angle of the equilateral triangle?
−− Using ruler and compasses only, construct an equilateral triangle with side 3 cm.
−− Present your working out to the class.
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Summary

To construct a triangle, proceed as follow: 

−− To construct an equilateral triangle, measure and draw the baseline, then mark the 
same distances from both ends of the baseline to the top common vertex.

−− To construct a triangle with all the sides given, measure and draw the baseline 
accurately. Construct the other two sides using a pair of compasses.

−− To construct a triangle with 2 sides and 1 angle, construct in the order side, angle, 
side (SAS).

−− To construct a triangle with 1 side and 2 angles, construct in the order side, angle, 
angle (SAA).

Let us use a ruler and compasses only to draw  a triangle. 

Example 1
Construct triangle ABC with AB = 8 cm, BC =      
7 cm and AC = 5 cm. Use ruler and compasses only.

Solution
Step 1: Draw a baseline. Using a compass, 
measure 8 cm from ruler.

•	 Place a compass point at one side of the 
baseline.

•	 Make an arc along the baseline.
•	 Place the compass point at the drawn arc.
•	 Without adjusting the radius, draw an 

arc along the base line to the other side. 
Label the arcs A and B.

8 cmA B

Step 2: Measure 5 cm from ruler. Place 
the compass point at A and make an 
arc above line AB.

8 cmA B

Step 3: Measure 7 cm from ruler. Place the compass point at B and make an arc above 
AB to cross the arc down first. 

Step 4: Label the point where the arcs cross each other C. Join A to C and B to C. 
Name the triangle ABC.

                                            8 cm

5 cm
7 cm

A

C

B



Mathematics | Primary 6 | Pupil’s Book 183

Example 2
Construct triangle XYZ with XY = 6 cm, 
∠ X 600 and XZ = 3 cm.

Solution
Step 1: Draw a baseline. Using a 
compass, measure 6 cm from the ruler. 
Place a compass point at one side of 
the baseline. Make an arc at the other 
side. Place the compass point at the 
drawn arc. Without adjusting the 
radius, draw an arc at the other side. 
Label the arcs X and Y.

6 cmX Y

Step 2: Construct ∠600 at X. Measure 3 cm 
from the ruler. Place the compass point at X 
and make an arc on the 600 line.

6 cm

60o

X Y

Step 3: Join Y to the marked arc on the 600 line. Label the point Z. Name the triangle XYZ. 
Measure YZ.        

6 cm

3 cm

60o

X

Z

Y

Application activity 12.6

Using compasses and ruler only, construct the following triangles:

1.	 Equilateral triangle ABC of sides 4.5 cm.
2.	 Triangle PQR with PQ = 6 cm, QR = 4 cm and PR = 3 cm.

3.	 Triangle XYZ with XY = 5.5 cm, ∠Y = 800 and YZ = 3.5 cm. 

4.	 Triangle CDE with CD = 7.5 cm, angle C = 900 and angle CDE = 450.
5.	 Triangle JKL with JK = 7 cm, KL = 6 cm and JL = 5 cm.

12.7 Constructing a square using a pair of compasses and a ruler

Activity 12.7

−− What is a square? How are sides and angles of a square? 
−− Draw line segment AB of 5 cm.

−− Construct 900at A and another at B.

−− Measure 5 cm from A along the 900 line. Label it as point D.
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−− Measure 5 cm from B along the 900 line. Label it C.
−− Draw the top side of 5 cm connecting D to C. Name the figure formed.

Summary

•	 A square has 4 equal sides.
•	 A square has 4 right angles.

We can use a well sharpened pencil and a properly fixed pair of compasses to construct a square. 
Example
Construct a square of side 3.5 cm. 

Solution

Step 1: Draw a line.
Measure 3.5 cm from the ruler.
Mark off two points 3.5 cm apart. Name the 
points P and Q.

3.5 cmP Q

Step 2: Construct perpendicular lines at 
P, then at Q.

3.5 cmP Q

Step 3: Measure 3.5 cm from the ruler using 
compasses and a pencil. Mark PS 3.5 cm and 
QR 3.5 cm.

3.5 cmP Q

Step 4: Join R to S. Name points R and S.

3.5 cm

3.5 cm

P

S

Q

R

    

Application activity 12.7

1.	 Construct squares with side given below:
(a) 3 cm         (b) 4 cm         (c) 5.5 cm         (d) 7.2 cm

2.	 Construct a square with a side of 5.6 cm.
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12.8 Constructing a rectangle using a pair of compasses and a ruler

Activity 12.8

What is the rectangle? How are angles of a rectangle?

−− Draw line segment XY of 5 cm.

−− Construct  900 at X and another at Y.

−− Measure 2 cm from X along the 900 line. Label it point D.

−− Measure 2 cm from Y along the 900 line. Label it C.
−− Draw the top side of 5 cm connecting D to C. Name the figure formed.

Summary

−− A rectangle is an irregular polygon. Two parallel sides are equal but all angles are 90 
degrees.

−− To construct a rectangle, draw the baseline, construct the perpendicular widths and 
finally draw the opposite length.

−− Use a sharp pencil and a properly fixed compass.

Example
Use ruler and compasses to construct a rectangle ABCD of AB = 6 cm and BC = 4 cm.. 

Solution
Step 1: Draw a baseline. Mark AB, 6 cm using compasses. 

6 cmA B

Step 2: Construct 900 at A and B. Now use a ruler to draw lines starting from A passing 
through the arcs. Draw another line from B through the arcs from B. 

6 cmA B

90O 90O

Step 3: Use a compass to measure and label points D and C from A and B of 4 cm respectively. 
Join D to C and name the rectangle ABCD.
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6 cm

4 cm

A B

CD

90O 90O

Application activity 12.8

Using compasses and ruler only, construct the following rectangles:

a)	 Rectangle ABCD with length 5 cm and width 4 cm.
b)	 Rectangle WXYZ with length 8 cm and width 5 cm.
c)	 Rectangle ABCD with sides 5 cm, and 3.5 cm.

12.9 Finding the centre angle of a regular polygon 

Activity 12.9

−− Draw a square ABCD. 

−− Draw diagonals AC and BD. Mark the point O at which the two diagonals bisect each 
other. Is the point O the center of the square? Explain your answer. 

How many angles are formed at the centre. Measure them. What is their measure?

−− Discuss with your collegue how you can find the center of a regular hexagon. 

−− Draw lines connecting vertices through the centre. Count and measure them.
−− How do the angles relate to the number of sides?
−− Share the procedure with classmates and come up with a conclusion
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Summary

−− The centre angle of a regular polygon is equal to the sum of centre angles divided by 
the number of centre angles.

−− The centre angle sum of a polygon is 0360 .
−− Number of centre angles = Number of exterior angles = Number of sides of a polygon.
−− Centre angle = exterior angle of a regular polygon.

3600

number of centre anglesCentre angle =

Example 1
Find the centre angle of a regular pentagon.

Solution
Angles at a point add up to 0360 . A pentagon has 5 centre 
angles.

sum of centre angles
number of centre angles

Each centre angle =

3600

= =
72

15
720

The centre angle of a regular pentagon is 72o

A

E C

D

B

720720

720

720
720

Example 2
Find the centre angle of a regular octagon.

Solution
An octagon has 8 centre angles.
Angles at a point add up to 0360 .

sum of centre angles
number of centre angles

Each centre angle =

3600

= =
45

18
450

The centre angle of a regular octagon is 45 degrees. 

E

C

CC

C

C

D

B

450

450

450

450

450

450

450
450

Application activity 12.9

Find the centre angles of the regular polygons below:

(a) Equilateral triangle            (b) Septagon            (c) Nonagon
(d) Decagon                              (e) Hexagon
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12.10 Constructing a regular pentagon and regular hexagon

Activity 12.10

•	 Draw a circle on a sheet of paper.
•	 Mark the centre then draw its radius.
•	 Measure an angle of 720 at the centre.
•	 Draw another radius connecting to the circle. Name the point B.
•	 Place the compass needle at point A and the pencil at B. Using the same length, 

place at B to make an arc at C.
•	 From C, make an arc at D, then from D, make an arc to make point E.
•	 Using a ruler, connect the points A to B, B to C, C to D, D to E and E to A.
•	 How many sides has the polygon? Name the polygon.
•	 Measure each side. What is the measurement?
•	 Demonstrate and present to the class your procedure and findings.
•	 Carry out the same steps for constructing a regular hexagon but this time use the 

radius distance to make 6 arcs.
•	 Demonstrate and make a presentation to class.

Summary

−− The word pentagon means “a 5 sided figure”.
−− A regular pentagon has equal sides and equal centre angles of 720.
−− The word hexagon means “a 6 sides figure”.

−− A regular hexagon has equal sides and equal centre angles of 600.
−− Centre angle = exterior angle of a regular polygon.

  
3600 3600

number of centre angles number of sidesCentre angle = =

Example 1 
Construct a regular pentagon of radius 3 cm. 

Solution

Step 1: Draw a circle of radius 3 cm.

3 cm

Step 2: Draw a centre angle of 720.

72o

3 cm P
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Step 3: Place the compass needle at point 
P and the pencil point at point Q using the 
length AB, make arcs of equal length along 
the circle.

72o

3 cm

Q

P

Step 4: Using a ruler, draw straight lines 
connecting the arcs to form edges. Name 
the vertices R, S and T.

72o

3 cm P

Q

R

S

T

Example 2
Construct a regular hexagon of radius 3.5 cm. 

Solution

Step 1: Draw a circle of radius 3.5 cm.

3.5 cm

Step 2: Draw a centre angle of 600.

60o

3.5 cm

G

F

Step 3: Place the compass needle at point F 
and the pencil point at G. Using the length 
PQ, make arcs of equal length along the 
circle.

60o

3.5 cm

G

F

Step 4: Using a ruler, draw straight lines 
connecting the arcs to form edges. Name 
the vertices H, I, J, K.

60o

3.5 cm

F

GH

I

J K
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Application activity 12.10

1.	 Construct regular pentagons with radius:
(a) 3.5 cm            (b) 4 cm              (c) 4.8 cm 
(d) 5 cm               (e) 5.5 cm            (f) 7 cm

2.	 Construct regular hexagons with radii:
(a) 3.6 cm            (b) 4.2 cm            (c) 4.5 cm 
(d) 5 cm               (e) 5.6 cm             (f) 8 cm

12.11 Constructing a regular heptagon and a regular octagon

Activity 12.11

•	 Draw a circle on a sheet of paper.
•	 Mark the centre then draw its radius.
•	 Using a protractor, draw an angle of 450 at the centre.
•	 Using compasses and pencil, measure the length of the arc along which the two 

radii from the centre connect.
•	 Make an arc where the 450 line connects the circle.
•	 Do not change the radius of the compass and pencil.
•	 Place the compass point at the previous arc and make another arc along the circle.
•	 Continue doing the same completely around the circle.
•	 Using a ruler, connect the arcs with straight lines.
•	 How many sides has the figure?
•	 Using a protractor, measure each interior angle. What do you notice?
•	 Write your observations and present to the class.

Summary

•	 The word heptagon means “a 7 sided figure”.
•	 A regular heptangon has 7 equal sides and equal centre angles of approximately 510 .
•	 The word octagon means “an 8 sides figure”.
•	 A regular octagon has 8 equal sides and equal centre angles of 450.
•	 To construct regular septagon and octagon, first find the centre angle.
•	 Draw arcs at equal length along the circle, then join them with straight lines.
•	 Centre angle = exterior of a regular polygon.
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3600 3600

number of centre angles number of sidesCentre angle = =

Example 1
Construct a regular septagon DEFGHIJ using radius 3.2 cm. 

Solution

Step 1: Find the centre angle. A septagon has 
7 equal sides. It has 7 equal centre angles.

3600

number of centre angles
Each centre angle =

3600

= =
51.436

17
51.4360

Round it off to 510.

Step 2: Draw a circle of radius 3.2 cm. 
Name point D at the circle.

3.2 cm D

Step 3: Draw an angle of 510 at the centre. 
Name point E along the 510 line on the circle.

Step 4: Measure the length of the arc between 
the lines that form 510 along the circle. Make 
arc at Without adjusting the radius between 
the compass point and pencil, make other 
arcs along the circle.

Step 5: Draw straight lines connecting the 
arcs along the circle.

51o

E

F

G

H

I

J

3.2 cm D

Step 6: Label the remaining vertices FGHIJ 
and the sides with equal signs. The figure 
is a regular septagon.

Example 2
Construct a regular octagon ABCDEFGH using radius 3 cm. 

Solution

Step 1: Find the centre angle. An octagon 
has 8 centre angles.

3600

number of centre angles
Each centre angle =

3600

= =
45

18
450

Step 2: Draw a circle of radius 3 cm. Name 
point A at the circle.

3 cm A



Mathematics | Primary 6 | Pupil’s Book192

Step 3: Draw an angle of 450 at the centre. 
Name point B on the circle.

45o

B

3 cm A

Step 4: Measure the length between radius 
and 450 line. Make similar arcs along the 
circle without altering the length.

45o

B

3 cm A

Step 5: Draw straight lines connecting the arcs along the circle. Label all the vertices 
with letters and equal marks.                 

  

45o

B

3 cm A

C

D

E

F

G

H

The figure is an octagon.

Application activity 12.11

Using a ruler and compasses, construct the following regular polygons:
(a) Septagon of radius 3 cm.                (b) Septagon of radius 3.6 cm.
(c) Septagon of radius 4 cm.                (d) Octagon of radius 3.8 cm.

12.12 Constructing a regular nonagon and decagon

Activity 12.12

•	 On slips of paper, draw a circle of any radius.
•	 Measure a centre angle of 40o.
•	 Using compasses and a pencil, measure the length of arc between the radius and 

40o line. Make an arc.
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•	 Without adjusting the compass, draw similar arcs along the circle.
•	 Join the arcs with straight lines.
•	 How many sides does the figure have?
•	 What do you observe about its sides?
•	 Measure the interior angles. What do you realise?
•	 Name the figure.

Summary

−− A regular nonagon has equal sides and equal centre angles of 400.
−− The word decagon means “a 10 sides figure”.
−− A regular decagon has equal sides and equal centre angles of 360.
−− To construct regular nonagon and decagon, first find the centre angle.
−− Draw arcs at equal length along the circle, then join them with straight lines.
−− Centre angle = exterior of a regular polygon. 

3600

number of centre angleCentre angle =

Example 1
Using compasses and ruler, construct a regular nonagon PQRSTUVWX of radius 4 cm.

Solution

Step 1: Draw a circle of radius 4 cm.    
Name point P on the circle.

Step 2: Find the centre angle. 
0

0360 40
9

Centre angle = =

Step 3: Draw a centre angle of 400 in    
the circle.

40o

Q

4 cm P

Step 4: Measure the distance between P 
and Q using compasses and a pencil. Draw 
an arc at Q.

Step 5: Without adjusting the compass, 
make other arcs along the circle.

40o

Q

4 cm P
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Step 6: Using a ruler, draw straight lines connecting the arcs.

40o

Q

4 cm

R
S

T

U

V
W

X

P

Step 7: Complete labelling the vertices. Mark sides with equal symbols. The regular 
polygon is a nonagon PQRSTUVWX.

Example 2
Construct a regular decagon of radius 3 cm.      

Solution

Step 1: Draw a circle of radius 3 cm.

D3 cm

Step 2: Find the centre angle of a decagon. 
3600

10
360Centre angle = =

Draw an angle of 36o in the circle.

36o

E

D3 cm
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Step 3: Measure the length of arc DE. 
Using compasses and a pencil, make arcs 
along the circle.

36o

E

D3 cm

Step 4: Join the arcs with straight lines.

36o

E

D3 cm

FG

H

J

L

M

K

I

Step 5: Complete labelling other vertices DEFGHIJKLM. Name the polygon. The polygon 
is a regular decagon.

Application activity 12.12
1.	 Construct regular nonagons with radii:

(a) 3.2 cm          (b) 3.5 cm          (c) 4 cm          (d) 4.3 cm 				  

2.	 Construct regular decagons with radii:
(a) 2.8 cm          (b) 3.4 cm          (c) 4.5 cm          (d) 6 cm			 

12.13 Project for designing nets of cuboids, cubes and prisms

Activity 12.13

−− Get an empty box of chalk and unfold it carefully.
−− Display the flat shapes that were folded to form it.
−− Draw the net of the flat shapes displayed.
−− Present your working out to the rest of the class. 

Summary

A net is a flat shape that folds up to make a prism.
A prism is a three-dimensional figure with ends that are identical polygons.

Example 1
Given the cuboid, display the flat shapes and draw its net.
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Solution: First unfold it to display the flat shapes. 

6 faces

Bottom

Top

           Open the box 	     Next, cut the six faces            Finally, draw the net.

Example 2: Make a net for the cube.

Solution: First unfold the cube to display the flat shapes.
                             Open the cube box. 			             Cut out the faces.

 

Bottom Top

Finally, draw the net. 
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Application activity 12.13

1.	 Design nets for the following:

(a)    	        (b)   

(c)    	 (d)   

2.	 From the nets below, draw the prism.

               (a) Pentagonal prism 		                  (b) Triangular prism

Top

Bottom

Top

Hexagonal prism

Top

Bottom

Bottom

Slanting

(c)
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12.14. End of unit assessment
A. Assessing knowledge and understanding
1.	 Definitions and Properties:

a)	 What are the properties of a square?
b)	 How many sides does a regular pentagon have? What is the measure of each 

interior angle?
c)	 What is the difference between a rectangle and a cuboid?

2.	 Calculations:
a)	 Find the centre angle of a regular nonagon.
b)	 A regular hexagon has a side length of 4 cm. What is its perimeter ?

3.	 Identifying Shapes:
a)	 Which of the following shapes are polygons: triangle, square and  cylinder?
b)	 Name two real-life objects that have the shape of a prism.

B. Assessing skills
4.	 Using a protractor and ruler, draw an equilateral triangle PQR of sides 5.5 cm
5.	 Draw a pentagon of sides 4.5 cm. Label it ABCDE. Use ruler and a protractor.
6.	 Using ruler and compasses only, construct the following polygons:

a)	 A square with sides 5.6 cm
b)	 A rectangle with length 6 cm and width 3 cm.
c)	 Triangle ABC with AB = 5.5 cm, angle A = 800 and angle B = 500.

7.	 Copy and shade one pair of the bottom and top faces of the prisms below.

(a) (b)

8.	 Using ruler and compasses, construct the regular polygons below:
(a) Hexagon ABCDEF with side 3.5 cm.
(b) Octagon PQRSTUVW with side 2.8 cm.

C. Assessing attitudes and values: 
9.	 Why is it important for architects to understand nets when designing buildings?
10.	 Answer to the following question:

(a) Why is it important to use precise measurements when constructing polygons?
(b) How does understanding geometric constructions help in designing objects like 

furniture or packaging?
11.	 Read and answer:

(a) If a shape has all sides equal but not all angles equal, is it a regular polygon? Explain.
(b) Can a net of a cube be designed in more than one way? Justify your answer.
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Key Unit Competence: You will be able to calculate the area enclosed by a circle, the 
surface area and volume of cylinder, cone, sphere, prism and pyramid.

Learning objectives: By the end of this unit, you should be able to: 

Knowledge and understanding:
−− State the formula for finding the area bounded by a circle and explain                 

how it can be derived from the circumference of a circle.
−− Explain the surface area of a cuboid as the area of its net.
−− State formula for the volume of a solid

Skills:
−− Calculate the area bounded by a circle.
−− Use the nets of a solid to determine its surface area.
−− Calculate the volume of a solid. 
−− Select appropriate units when calculating are and volume. 

Attitudes and values:

Appreciate the difference between area, surface area and volume and the importance of 
using the correct units.

13.0 Introduction
Surface area is the total area covering the outside of a shape. For flat shapes like circles, 
we call this the area, while for solid objects like boxes or balls, it is the sum of all their 
faces. We use surface area in real life when wrapping gifts, painting walls, or designing 
packaging; it helps us to know how much material is needed to cover objects. 

Volume, on the other hand, measures how much space a solid object takes up. It tells us 
how much a container can hold, like water in a bottle or toys in a box. Builders use volume 
to calculate materials, cooks measure ingredients, and even shipping companies rely on 
it to pack goods efficiently. Understanding these concepts helps us to solve everyday 
problems such as the size of the sheet of paper to wrap/cove a gift or the size for the iron 
sheet to make a metallic box. 

 

UNIT 13
AREA BOUNDED BY A CIRCLE, 
SURFACE AREA AND VOLUME 

OF SOME SOLIDS 
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Introductory Activity

When you observe the area of the rectangle, square, triangle or circle, you can find that 
it is made up small squares. 

a)	 Take a grided paper from the exercises book: It is made of small squares. Try to 
use a ruler to measure the side of each small square, then find its area. 

b)	 Try to count the total number of small squares for the entire side of the sheet 
of paper. Can you determine the total area of the sheet of paper using the 
number you got? 

c)	 Now use a ruler to measure the length and the width of the sheet of paper. Can 
you use them to find the area of the sheet of paper? 

d)	 Compare your findings in b) and c) and then, discuss how you can find the area 
of a plane surface. 

e)	 Discuss if you can explain how to find the area of any shape observed in the 
nature.

13.1 Estimating the area bounded by a circle using a squared paper

Activity 13.1 

•	 Draw a circle of a radius of 3 squares on gridded paper for which each unit square 
has 1 2cm

•	 Estimate the area enclosed by counting the small squares. 
•	 Add two parts of squares which do not form complete squares to form 1 small square.
•	 Practice more with a radius of 2 squares, then 3 squares.
•	 Tabulate the results in the table below:   

Radius (r) 2r 23.14 r× (Total number of 
unit squares) x 2cm

Are they the same?

Circle 1      

Circle 2      

Circle 3      

•	 What do you observe?
•	 Discuss the relationship in the tabulated values.
•	 Share the procedure and outcomes with other groups.
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Summary

•	 Area of a circle is the region bounded inside it.
•	 Area is equal to the number of square units inside its boundary.
•	 Area divided by 2r  is equal to ( )Pi π

•	
2Area r r rπ π= × × = ×

•	 When the unit square has the area = S 2cm , the area of a circle is equal to the 
product of the total number of unit squares N by S 2cm .

    Area = N x S 2cm

Example
Using squared paper, find the area of a circle of radius of 5 squares

1    21 2 3 4
5

6
7

8
9

10

11121314

15

16
17

18
19

20

67    68

3	 4	 5	 6	 7	 8

61	 62	 63	 64	 65	 66

9	 10	 11	 12	 13	 14	 15	 16

17	 18	 19	 20	 21	 22	 23	 24

45	 46	 47	 48	 49	 50	 51	 52

53	 54	 55	 56	 57	 58	 59	 60

25	 26	 27	 28	 29	 30	 31	 32	 33	 34

35	 36	 37	 38	 39	 40	 41	 42	 43	 44

There are 68 whole squares + 20 portions 
of a squares. 

Area = 68 squares + 10 squares.

Area = 78 square units

•	 Area of a circle is the region bounded inside it.
•	 Area is equal to the number of square units inside its boundary. This means the 

area of the circle = 78 square units. If one unit square = 1 2cm , The area = 78 2cm

•	 This area is equal to the product of the radius squared by a constant number Pi.

This means the area of a circle 2Area r r rπ π= × × = ×

Application activity 13.1

1.	 Using gridded paper, find the area of a circle whose radius is:
(a) 3 unit squares		  (b) 4 unit squares		  (c) 6unit squares
(d)	7 unit squares		  (e) 8 unit squares		  (f) 10 unit squares

2.	 Using the results in number 1 above, complete the table below:

Radius (r) 2r Area (A)
(a)      
(b)      
(c)      
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13.2 Exploring the area bounded by a circle using the concept of 
circumference and radius

Activity 13.2

Use circular sheets divided into 4, 6, 8, 12 and 16 
equal parts (sectors). 

•	 Let us use a circle on a paper and divide it 
into 16 segments. 

•	 Now cut it out and cut it into 16 segments. 
•	 Arrange the segments to approximate a 

parallelogram as shown.
•	 Link its dimensions to the circumference 

and radius. What is the length of the 
parallelogram, what is its height? 

•	 Use the length and height to find area A of 
your parallelogram.  A = 

•	 Now, refer to your findings and establish 
the formula for calculating area of the initial 
circle. 

Area of the circle = ….

Summary

Area of a circle:
Linking the dimensions of the parallelogram formed and those of the initial circle, we have 
the following:

Length equals to the half of the circumference of the circle of radius r. 

This is 2
2 2
C rL rπ π×

= = = ×

The height of the parallelogram is equal to the radius r of the circle. This means H r=  

Therefore, the area of the circle is equal to the area of the parallelogram it makes. This is 

( ) 2A L H r r rπ π= × = × × = ×
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−− The area A of a circle with radius R is equal to 2A rπ= × where π is the constant and 
3.14π ≈ .

−− Area is calculated in square units. For example, 2mm , 2cm , 2dm , 2m , 2dam , 2hm , 2km .
−− Area is the region or space bounded or enclosed by a boundary.  

Example 1
Calculate the area of a circle whose radius 
5cm.

Solution
Radius = 5 cm, Pi=3.14

Area of a circle = ( )1
2

2 r rπ  	

 = 2rπ  = 3.14 x 5cm x 5cm=78.5 2cm                         

Example 2
A saucepan has a circular bottom. Its radius 
is 0.7m. What is its area in 2cm  if pi 22 

7
π =

Solution
Radius = 0.7m, 

2 222area 0.7 0.7 22 0.1 7 1.54
7

m m m m m= × × = × × =

But 1 m = 100 cm
      1 m2  = 10,000 2cm

 1.54 m2 = 1.54 x 10,000 2cm

               = 15,400 2cm

We can calculate the area of a circle using its diameter D.
4

As   r , Are
2 2 2 4
D D D Da π π= = × × = × .

Example 1
Find the area of a circle with a diameter of 
28cm. pi 22 

7
π =

Solution
Find the radius:

Radius = diameter 28
2 2

cm
=  28 = 14cm

Area of a circle = 2rπ

= ( 22 
7

π = ) x 14 cm x 14 cm  

= 2,156 2cm

Example 2
A saucepan has a circular bottom. Its 
diameter is 30 cm. What is its area in cm2 if 
π = 3.14?

Solution
Find the radius:

Radius = diameter 30
2 2

cm
= = 15cm

radius = 15 cm, π = 3.14

Area of a circle = 2rπ

                         = 3.14 x 15 cm x 15 cm
                         = 3.14 x 225 cm2

                         = 706.5 cm2

We can calculate the area of a circle if its circumference is given. 

Given that the Circumference 2C rπ= × , the radius 
2
Cr
π

= . 

Therefore, The area A of a circle 
2

2

2 2 4 4
C C C C CA rπ π
π π π π

×
= × = × × = =
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Example 1
The circumference of a circular table is 132 cm. What is its area?

Solution
Circumference = 2 rπ , 22

7
π =

       132 = 222
7

r× × 	

         132 = 44
7

r×

     132 7 21
44

r cm cm×
= =   

Area of a circle = 2rπ

r = 21cm, 22
7

π =

Area of a circle = 2rπ = 
2 222 21 21 1386

7
r cm cm cmπ = × × =                

Example 2
The circumference of a circular garden is 125.6 m. Calculate its area.

Solution
Circumference = 2 rπ  
         125.6 = 2 × 3.14 x r
         125.6 = 6.28r
 Divide both sides by 6.28

125.6 20
6.28

r cm cm= =

 r = 20cm

Area of a circle = 2rπ  
r = 20cm, π = 3.14
Area of a circle = π r2

                           = π x r x r
                           = 3.14 x 20 m x 20 m
                           = 314 x 4 m2

                           = 1256 m2

The area of the circular garden is 1256 m2. 

We can find the radius using area of a circle

     Area = 2rπ ; 2 arear
π

=

When you have: 2r r r= × , you can find the value of r

Example: Area of a circle is 113.04 2m . What is its radius?  Use 3.14π = . 

Solution: Area = 2rπ

113.14= 3.14 x 2r , 2r =113.14÷3.14 = 36
2 36r r r= × =

6r = m
The radius of the circle is 6m. 
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Application activity 13.2

1.	 Find the area of the circle with the following radius for 22
7

π ≈ :
(a) 28 cm         (b) 14 cm         (c) 7 cm         (d) 35 cm	

2.	 A circular top of a dining table has a radius 4.5 cm. Find its area. Use 22
7

π ≈ .

3.	 Find the area of a circle whose diameter is 20 cm.

4.	 A circular garden has a diameter of 40 m.Find its area.

5.	 The circumference of a circle is 88 cm. Calculate its area.

6.	 The circumference of a circular field is 628 cm. Calculate its area.

7.	 A circular plot of land has a circumference of 314 m. Calculate its area.

8.	 Find the radius of a circle with area of 78.5 2cm . Take pi =3.14. 

9.	 What is the radius of a circle of area of 28.16 2cm ?

10.	 The area of a circular table is 50.24 2cm . Find the radius.   

13.3 Surface area of cylinder

Activity 13.3

−− Obtain a rectangular manila piece of paper. Label it A, B, C, D such that AB= 10cm 
and DC=10cm. 
•	 Find the area of the rectangle ABCD. Without folding, join edges AD onto CB 

using glue as shown in the following figure:

−− What is the name of the distance round DC and AB? 
•	 Cut a paper that fits round the circumference of the cylinder you made. 
•	 Trim any excess paper with a pair of scissors so that the circular cut out does 

not overlap. 
•	 Calculate the area of the paper cut out. How did you find radius of these end faces? 
•	 What is the total surface area of the can? 
•	 Obtain a can and construct its net. 
•	 Make appropriate measurements and record them on the net. 
•	 Find the surface area of the can.
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Summary

The net of a cylinder is made up of one rectangle whose length is equal to the height of the 
cylinder and the width is equal to the circumference of its circular cross-section, and the 
two ends of a closed cylinder faces which are circles.

The surface area of a closed cylinder is composed of the sum of the curved surface and the 
two end faces.

Surface area of Open cylinder equals the surface area of one circular base plus surface 
area of 1 rectangular face = ( )2 2r r hπ π× + × ×

Area of a closed cylinder equals the surface area of two circular base plus surface area of 
one rectangular face = ( ) ( )22 2r r hπ π× + × ×

Example

1.	 A closed cylinder whose height is 18 cm has a radius of 3.5 cm. Draw the net of the 
cylinder and use it to find the total surface area of the cylinder. 

Solution 
The diagram of the cylinder and its nets

  
Radius= 3.5cm, height = 18cm.    π=22/7

The length of the rectangle = Circumference of one the end face (circle) = 2πr = 22 cm. 

The net consists of two end circles, and a rectangle measuring 22 cm by 18 cm. 

Total surface area ( )22    2r r hπ π× + ×

= ( )22    3.5   22   18 cm cm cmπ× × + ×

= (76.98 + 396) 2cm   = 472.98 2cm

2.	 A very thin sheet of metal is used to make a cylinder of radius 5 cm and height 14 cm. 
Using π = 3.14, find the total area of the sheet that is needed to make: 
a)	 a closed cylinder 
b)	 a cylinder that is open on one end.  
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Solution
a)	 Radius of the circular face of the cylinder = 5 cm 

Area of a circular face = ( )2 2  3.142  5 5  r cmπ = × ×

Area of the two circular end faces = ( )2 22   2  3.142  5  5  r cmπ× = × × ×

Recall that when a cylinder is opened up to form its net, the curved surface becomes a 
rectangle of length 2πr (i.e. the circumference of the cylinder) and width h (the height of 
the cylinder). 

Thus, area of curved surface = 2πr × h = (2 × 3.142 × 5 × 14) 2cm

Now, total surface area of the metal sheet 

= [(2 × 3.142 × 5 × 5) + (2 × 3.142 × 5 × 14)] 2cm  

= 2 × 3.142 × 5(5 + 14) 2cm = 596.98 2cm

(b) Surface area of open cylinder 
2   2r rhπ π+  = (3.142 × 5 × 5) + (2 × 3.142 × 5× 14 ) 

= 3.142 × 5(5 + 2 × 14) 2cm   = 3.142 × 5 × 33 2cm   = 518.43 2cm .

Application activity 13.3

1.	 A cylinder has a height of 12 cm and a radius of 4 cm.
a)	 Draw the net of the cylinder and label:

•	 The rectangle (length and width).
•	 The two circular faces (radius).

b)	 Calculate:
•	 The circumference of the circular face (use π = 3.14).
•	 The area of the rectangle in the net.

2.	 A closed cylindrical has radius = 7 cm and height = 10 cm (Use π = 22/7).
a)	 Find the area of the two circular faces.
b)	 Find the area of the curved surface (rectangle).
c)	 What is the total surface area of the can?

3.	 A school wants to make a closed metal drum (radius = 5 cm, height = 20 cm) and 
an open-top pencil holder (same dimensions).
a)	 Calculate the total metal needed for the closed drum.
b)	 Calculate the metal needed for the open-top holder. 

(Use π = 3.14).
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13.4 Surface area of prism

Activity 13.4

1.	 Tell your partner what a prism is. 

2.	 The figure shows the prism and its nets. Use it to find the surface area of the prism.

   

Summary

A prism is a solid with a uniform cross-section. The cross-section may take the shape of 
any polygon such as triangle, square, rectangle, hexagon etc.

The faces of a prism other than the cross-section (or the bases) are called lateral faces of 
the prism. The edges joining pairs of lateral faces are called lateral edges

−− A prism has two parallel bases. 
−− A prism has as many lateral faces as the number of sides of its base they are rectangles 

or parallelograms. 
−− The bases of a prism are identical. 
−− The lateral edges of a prism are equal and parallel. 
−− The lateral faces of a prism are perpendicular to the bases. 
−− If the base of a prism has n sides, then the prism has n lateral faces and since any 

prism has two bases, the total number of faces is 2 + n lateral faces. 

The total number of faces = (n + 2) faces where n is the number of lateral faces.  
−− Total surface area of a prism = 2 (area of one base) + areas of the n lateral faces

Example: All the following figures represent prism. To name a prism, we use the base. A 
squared prism, a rectangular prism is a cuboid. A triangular prism is a pentahedron, A 
circular prism is a cylinder.Name each prism and use the appropriate nets in each case to 
calculate the total surface area of the solids (All measurements are in cm.)
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Answers:   (a) A= 136 cm2                  (b) A= 120 cm2                        (c)   A=437.67 cm2     

                    (d) A= 11154.685 cm2        (e) A= 551.29 cm2          (f)  A= 519.589 cm2

Application activity 13.4

1.	 Find the total surface area of the prism whose diagram is here below:

2.	 The side of the base of square prism is 5cm. Find the surface area 
of the prism if its height is 8cm. 
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13.5. Surface area of pyramid

Activity 13.5 

Observe the following pyramids: 

Make the same nets and discuss how to find the surface area in the following ways: 

−− What shapes do faces of the pyramid have? 
−− Record the measurements on the net. 
−− How many identical faces does the pyramid have? 
−− Calculate the area of one of the triangular faces. 
−− Find the total area of the net. 
−− What is the total surface area of the pyramid?

Summary

−− The altitude of a slant face of a pyramid is called a slant height of the pyramid. It is 
perpendicular to an edge of the base. 

The slant height is also called the lateral height, and is often represented in formulas 
with the variable l.

−− Surface area of a pyramid = total area of the slant faces + the area of base. 
−− If the vertex of a pyramid is vertically above the centre of the base, the pyramid is 

called a right pyramid.  

Example: A pyramid with a square base of sides 5 cm. The slant height of the pyramid is 6 
cm. Construct an accurate net of the pyramid.
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Solution: Slant faces are triangles. 
Area of one slant face = 1 6 5

2
cm cm× ×

Area of 4 slant faces = 14 6 5
2

cm cm× × ×

The base is a square, Area of base = (5 cm × 5cm).

Total surface area = 14 6 5
2

cm cm× × × + (5 cm × 5cm) = 85 2cm

Application activity 13.5

1.	 The base of a right pyramid is a square of sides 4 cm. The slant edges are all 6 cm 
long. 

a)	 Draw and label a sketch of the solid. 
b)	 Draw a net of the pyramid. 

    

2.	 Find the surface area of the right pyramid shown here below if the slant height is 6.5cm. 
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13.6 Surface area of a Cone

Activity 13.6

Carry out the following activities: 

1.	 Draw a circle, radius r (say r = 10 cm ). At the centre O of the circle, measure an angle 
AOB (e.g. 150°) and use it to form a sector (shaded part). Cut out the sector.

2.	 Fold the sector so that OA and OB coincide. This forms the curved surface of a cone. 

The cone obtained is a right circular cone because it has a circular base, and the vertex 
is vertically above the centre of the base. The word ‘right’ here means ‘perpendicular to 
the base’. 

3.	 What fraction of the circumference is arc ACB. Calculate the length of the arc.
4.	 Considering the angle AOB θ= , and the radius l of the circle, how could you find the 

area of circle sector AOB?  

Summary

•	 The surface area of a cone is composed of the curved surface and the circular base.
•	 Area of the curved surface of a cone looks like the area of the triangle of base equal 

to the half of the circumference of the circle of radius r and height equal to the 
slant height l similar to the radius of initial circle of the initial circle. 

This is r lπ ×

The area of  the circular base= 2rπ . 

Hence, total surface area of a closed cone= r lπ × + 2rπ

The length of the arc ACB = 2
360

lθ π× .  

Example: Find the surface area of a cone whose slant height and radius are 5 cm and 3 cm 
respectively. (use π= 3.14)

Solution:  Using   l = 5 cm,   and r = 3 cm
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   Area of curved surface = πrl = 3.142 × 3 × 5 2cm   = 47.13 2cm  
      Area of circular base = 2rπ  = 3.142 × 9 2cm  = 28.278 2cm  
Hence, total surface area= 2rπ + πrl  
                                            = (28.278 + 47.13 ) = 75.408 2cm        
                                            = 75.41 2cm  (2 d.p)

Application activity 13.6

1.	 A solid cone has a radius of 8 cm and a slant height of 17cm. Calculate the total 
surface area of the cone.

2.	 The area of the curved surface area of a cone is 32.64 2cm . If the radius of the cone 
is 3.7 cm, find the slant height and the total surface area. 

3.	 Find the surface area of the given cone if its slant height is 9 cm; the perimeter of 
base is 12cm. 

13.7 Surface area of a Sphere 

Activity 13.7

1.	 Can we cover/wrap a Ball?
−− Take a small ball (e.g., a ping pong ball).

−− Cut square pieces of paper (1 cm × 1 cm).

−− Try covering the ball with the squares (they’ll overlap because the sphere is curved!).

−− Count how many squares you used—this estimates the surface area A

−− Given that the Radius (r) of a ping pong ball is about 2 cm, compare your result A 
with 24 rπ where r =2cm. Are they the same? 

2.	 (a) Obtain a well-rounded orange or any other fruit whose shape resembles that of a ball. 
(b) Carefully, cut it into halves. 
(c) Using a string or a ruler, measure the diameters of each of the two halves, ensure 

that they are identical. 
(d) Peel out each of the two halves carefully. 
(e) Find circular sheets of paper having the same diameter obtained in c) above. Try 

to use those sheets of papers to cover/wrap the orange. 
i) How many whole circles did you use to cover the orange? 
ii) What is the surface area of each circle? 
iii) What is the total area of the four circles? 
iv) Compare the area of the four circles with the area of the sphere. 
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Summary

A  sphere  is a perfectly round shape where  every point on its surface is the same 
distance from its center. 

The sphere has no Edges or Corners, it is Smooth all around, like a bubble or ball.  

From this activity, you should have observed that: 
−− You needed approximately four circles to cover/wrap the whole sphere. 
−− The surface area of the sphere is equal to 4 times the area of one circle i.e. 

Area of one circle = 2rπ (r being the radius of the sphere). 

Area of 4 circles = 4 × 2rπ  = 24 rπ  (since 4 circles are needed).

Surface area of a sphere = 24 rπ square units.
Half of a sphere is known as a hemisphere. 

A hemisphere has two faces, the curved surface and the circular face. Its surface area is 
given by

Surface area of hemisphere:  
= half the area of the sphere + area of flat surface 

= 2 2 21 4 3
2

r r rπ π π× + =

Examples:
1)	 A solid hemisphere has a radius of 5.8 cm. Find its surface area. Take pi = 3.142.

Solution: Surface area of hemisphere= 23 rπ  = (3 × 3.142 × 5.8 × 5.8)   = 317.1 2cm

2)	 A ball has a radius of 11 cm. Calculate its surface area. (Use π = 22 
7

π = )

Solution: Surface Area of the ball = 24 rπ  = 4×( 22 
7

π = )×(11×11) = 1521.14 2cm

3)	 A bowl (hemisphere) has a radius of 7 cm. Find its total surface area. (Use π = 22 
7

π = )
Solution:
A hemisphere is half a sphere + a circular base.

Curved Surface Area= 21 4
2

rπ× = 22 rπ =2×( 22 
7

π = )×(7×7)=308 2cm  ​
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Circular Base Area= 2rπ = ( 22 
7

π = )×7×7 2cm =154  2cm

Total Surface Area= 308 2cm +154  2cm = 462 2cm

Answer: The bowl’s total surface area is 462 2cm .

Application activity 13.7

1.	 Calculate the surface area of a sphere whose radius is: 
(a) 3.2 cm               (b) 1.2 cm

2.	 Find the radius of a sphere whose surface area is: 
(a) 78.5 cm2          (b) 181 cm2 

3.	 Find the total surface area of a solid hemisphere of diameter 10 cm.

13.8 Finding volume of a prism

Activity 13.8

1.	 Review on the volume of cube and cuboid
−− Make several cubes like one shown below. This is a unit cube. 

−− Make a layer like the one below using unit cubes

i)	 How many cubes are there along the length? 
ii)	 How many cubes are there along the width? 
iii)	How many cubes are there along the height?
iv)	Count the number of cubes in the layer.
v)	 Calculate the number of cubes in the layer.
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•	 By adding similar layers on top, make the following:

i)	 How many cubes are along the length?
ii)	 How many cubes are along the width?
iii)	How many layers are in the stack? Explain.
iv)	 How many cubes form each stack? This is the volume of the stack. Discuss your 

results.
v)	 Now compare your results in(iv) with the following product: 

Cubes along length x cubes along width x cubes along height. This is the volume. 

2.	 Explore the volume of a prism
−− Observe each of the following prisms:

a)	 What is the shape of its base? How do you find the area of the base? Identify the 
height h.  

b)	 Refer to the volume of a cuboid and discuss how you can find the volume of each prism. 

Summary

Thus, the volume of a prism can be given as

V = B × H where V is the volume, B base area, and H height of the prism. 

Volume of a prism = Area of uniform cross-section × length (or height) of the prism.
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Example:
A triangular prism has a right-angled triangular base with base 4cm and height 3cm. 

If the length of the prism is 8 cm. Calculate the volume of the prism.

Solution
The base is a triangle: l= 4cm, h = 3cm

Length of the prism = 8cm

The area of the base B= 21 4 3 6
2

cm cm cm× × =

The volume is V = B × H= 2 36 8 48cm cm cm× =

3.	 The following diagram is for a beam with the measurements in centimetres. If the length 
of the beam is 5 m and all angles are right angles, find its volume.

Solution 
The end face forms our uniform cross-section. 
The end-face may be taken as comprising of two rectangles. 
The area of end-face is made of a rectangle 14cm by 4cm and the rectangle 8cm by 4cm. 
Therefore, Area of the base = (14 × 4 + 8 × 4) 2cm   = 88 2cm

Length of beam = 5 m = 500 cm. 
The volume of beam = Base area × length = 88 2cm  × 500 cm = 44 000 3cm




