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Primary 6 Mathematics

Term 3

Theme: Measurements
Topic 1/4 — Length, Mass, Capacity

Learning outcome(s): The learner uses standard measuring instrument and converts units of
measure.
Measurement of length
We measure length to find out how long or tall something is.
Units of Length
e Millimetre (mm): very small unit, used for tiny objects.
e Centimetre (cm): used for small objects like pencils, books.
e Metre (m): used for longer objects like classroom walls.

e Kilometre (km): used for long distances like roads.

Instrument for measuring length

lullun ks

Ruler Tape measures
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. Ruler - measures short lengths in centimetres (cm) and millimetres (mm).
. Measuring tape - measures longer lengths like cloth or classroom walls.
. Metre stick - measures up to 1 metre.

Conversions

e 10mm=1cm
e 100cm=1m
e 1,000m=1km

Class Activity

e Pupils measure classroom objects (desk, book, chalkboard) using rulers or tape
measures.

e Record measurements in centimetres or metres.

o Compare lengths of different objects.

Exercise 1

Measure the length of your pencil in centimetres.

Convert 200 cm into metres.

How many centimetres are in 3 metres?

A rope is 5 m long. How many centimetres is that?

A road is 3 km long. How many metres is that?

A book is 25 cm long. How many millimetres is that?

Convert 1,500 m into kilometres.

A classroom is 8 m long. How many centimetres is that?

A ruler is 30 cm long. How many millimetres is that?

A boy walks 2 km to school. How many metres does he walk?
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Perimeter

. The perimeter of a shape is the total distance around it.
. To find the perimeter, we add up the lengths of all sides.
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Formula for finding perimeter of common shapes

W L
L L 5
Rectangle Square Circle

1. Rectangle

o Formula: P=2x(L+W)

o Where L =length, W = width.
2. Square

o Formula: P=4xside
3.  Triangle

o Formula: P=a+b+c (sum of all three sides).
4.  Circle (called circumference)

o Formula: C=2nr
o Where r =radius, n=3.14.

Why is Perimeter Important?

. It helps us know how much fencing is needed around a garden.
. It tells us the distance around a playground.

. It is used in construction, tailoring, and everyday life.

Example 1

(i) Ishaka's plot of land with measurements as shown below

55m
30m 50m

60m
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What is the distance around Ishaka's plot?

Distance around the plot = sum of all sides
=30+55+50+60

=195cm

(ii) The figure below is a rectangle. Find its perimeter[16cm]

(2x + 1)cm Solution
First find the value of x
(2= Dem 2x+1=x+3
(X + 3) cm Collect like terms

X =2
Perimeter = 2(l +w)
=2(2x2+41+2x2-1)

=1l6cm
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Exercise 2

1. Juma has a piece of land (plot) with measurements as shown in the figure below. He would
like to put a line of fencing wire around the piece of land. What is the minimum length (in

metres) of facing wire he would require? [70m]

40m
40m

2. By measuring, find the perimeter of the figure below in centimeters.

3.  Find the perimeter of the figure below. [32cm]

2cm

2+ 4 =6cm

5cm
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4.  Thefigure below is a rectangle. Use the information given to answer the questions that follow:

(2x-2)cm

(2x-9)cm 4 +

(x + 5)cm
a) What is the perimeter of the rectangle? [34cm]
b) Find the area of the rectangle. [60cm?]
C) Find the length of the diagonal of the rectangle. [13cm]

5.  Akello has a garden of the shape shown. Find the distance around her garden in metres.
[42m]

6m

_J l_4m

4dm

N [

6. The figure below shows a cube whose edges are made of metal wire. If the length of one

edge is 10 cm, find the length of wire needed to make the cube. [120CM]

10cm
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7. Find the perimeter of the figure below [48M]

13m

5m
11m

9m
em

4dm

8.  How many edges does the below have. [12]

9.  The circumference of a circle is 88cm. find it radius. (Take n= %) [14cm]

10. The perimeter of the rectangle below is 36m. Find its width if the length is 12m. [6m]

| 1

12m
. Carefully study the diagram below and use it to answer the questions that follow.

11.

Line AB =0OC and AO = OD = BC.

25cm
A B
|
1
1
L ==
—
1
' 7cm
OCL - ff---- c
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(a) Find the length of arc AD. (Take = % ) [11cm]

(b) Work out perimeter of ABCDA [61cm]
12. Opoka rides a distance of 2.97km from his home to school on a bicycle. The wheel of the bicycle

has a diameter of 63cm.

(a) How many revolutions does the wheel make to cover the distance? (Take n= %) [1500r]

(b) If Opaka makes 50 revolutions in one minute, how long does he take to reach the school?
[30min]

13. A school wants fence a circular flower garden of diameter 14 m using poles placed at intervals of

80cm.

(a) How many poles are needed to fence the flower garden? (Take m= %) [55poles]

(b) If each pole costs shs.3,000, how much money will the school spend on the poles? [sh.
165,000]

14.  Find the length of the arc DK in the diagram below (use T = g)

63cm
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Area

Area is the size of a surface.

Formulae of the area of simple shapes

Triangle

—_—
b
Area="2xb xh

b =base
h = vertical height

Parallelogram

[T}

b

Area=b xh
b = base

h = vertical height

Example

Square

Area = a?
a = length of side

digitalteachers.co.ug

Trapezium /trapezoid
a
<
/
B e
b

Area ='2(a+b) X h
h = vertical height

Find the area of the base of cuboid below.

Area = length x width

6cm

an

=2x6

=12 cm?

Rectangle
Ll
s

Area=wXx h
w = width
h = height

Circle

Area=T1 X 2
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Exercise 3

1. In the diagram below, ABCD: AD=t, BC=3t and AB = t. If the area of ABCD is 50 cm? find the

value of t. [5]

3t C

N

B
i

A t D

2. The area of the rectangle below is 36cm? what is the width of the rectangle [4cm]

3. In the diagram below, BCDE is a trapezium. BC =5 c¢cm and CD = 10 cm. The area of the trapezium
BCDE is 40cm?.
E
o
S5cm
C T0cm D

(i) Calculate the area of triangle CDE. [25cm?]
(ii) Find the length of BE. [6cm]
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4, Okodel built a house with a floor as shown in the diagram below. He covered the floor with a

mat. The cost of the mat is sh. 5000 per square metre.

5m 5m

B

Sms > C

How much did Okodel spend to cover the whole floor? [sh.160,000]

5. The figure below is that of rectangle. Use the information given to find the area of the

rectangle. [143cm2]

3p + 1)am

(3p- licm

ip+ Sicm

6. The figure below is a trapezium. Find its area. [18cm?]

5cm

3cm

e

Jcm
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7. If the area of the figure ABCD below is 60m?, find the length of its diagonal AC.[13cm]
A B

12cm

8.  Apiece of cloth is laid on a table 90cm long and 70cm wide as shown in the figure below. The

area covered by the piece of cloth is shaded.

x
7cm

70cm

8cm 8cm

F 3
7cm
v

90cm

a) Find the length and width of the piece of cloth. [L= 74cm, W = 56cm]

b) Find the area of the table that is not covered by the piece of cloth. [2156cm?]

9.  Find the area of the shaded part in the figure ABCD below. (Take rt =%) [203cm?]

A __ Y B

X 7 ———{14cm
D 20cm c

10. Find the area of the parallelogram drawn below: [60cm?]

10cm

S
L

/cm

L
- 7
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11. Inthe figure below, find the area of the shaded triangle. [16cm?]

W

4cm X 2cm

12. Inthe figure below, PQ = QR = 28Cm. Use it to answer the questions that follows.

P

14cm

14cm

u R
14cm T 14cm

a) Find the area of triangle PQR. [392cm?]
b) Find the area of the sector QST. (Take m=22%2/7)[154cm?]

c) What is the area of the shaded part? [238cm?]
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13. Find the area of circle whose radius is 7 cm. (Take rt= %) [154cm?2]

14. Find the area of the trapezium below. [24cm?]

8cm

] >

4cm

4cm

15. Find the area of the shaded top cover of the rectangular box below: [60cm?]

7cm

6cm

10cm

16. Abdul cut out circular plates of diameter 7cm from a rectangular sheet of metal of length 45

cm and width 35cm shown below.

35cm

45cm

(a) How many circular plates did he cut out from the rectangular sheet? [30]
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(b) Find the area of the unused sheet after cutting out the circular plates (Take it =§ )

[420cm?]

17. Inthe triangle below AB = 12cm, CE = 10cm and AC = 16cm. Use the triangle to find the length
of DB [7.5cm]

C

18. Find the area of the shaded part in the diagram below. (use n=§) [115.5cm2]

7cm 7cm

19. Thefigure below shown a semi—circle enclosed in a rectangle. Use it to answer the questions

that follow.
_ 14m

W
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(a) Find the area of the rectangle. [98m2]
(b) Work out the area of the unshaded part. [77cm?]
(c) Area of unshaded part = Area of rectangle — Area of shaded semicircle. [21m?]

20. The diagram below is a rhombus PQRS. Its perimeter is 80cm. Diagonal SQ is 24 cm long.
(a) Find the length of diagonal PR [32cm]

A
N4

(b) Find the area of the rhombus in cm? [384cm?]

o)
21. The radius of a wheel of bicycle is 35cm. Find the circumference of the wheel.

(Take n:%) [220m]

22. The diagram below shows a metallic drum which was cut open to form a door sheet,

Use it to answer the question that follow.
80cm

le ,
u
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(a) Find the length of the door which was made out of the sheet. (Take n=§)[198cm]

(b) Work out the area of the door in meters [15840cm?]

80cm

198cm

23. Find the area of the shaded part in the figure below. [cm?]

o)

A

i 5cm 4+ 3em

24. The figure below is a trapezium where AB=AD=14cm, BC = 28cm and ABD from a quarter of

a circle. Calculate the area of the shaded part (use it =%) [140cm?]

14cm
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25. The figure below show a regular six- sided 8cm long enclosed in circle of radius 5cm. Triangle

OAB of height 3cm is part of the polygon.
B

(a) Find the area of the polygon [72cm?]
(b) Find the area of the shaded region. (Use m=3.14) [6.5cm2]

26. Find the area of the figure below. [65cm?]

7m

5m

H

13m

27. Square tiles of side = 20cm cm each were laid on the floor of a room measuring 600cm by
400cm.

a) Find the number of tiles needed to cover the floor. [600]

b) If a box containing 25 tiles costs 30,000, find the total cost of tiles needed to covered the
whole floor.[sh. 720,000]
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28. Find the area of the shaded part in the diagram below.

(Take mt as? ). [119cm?]

14m
y4 \
/ AN
yA
14m
y4 \‘
I/I \\
25m

29. Inthe diagram, AC =56 cm and EC is half of AC. Find the area of the shaded part. (take n=%)

[924cm?]
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(a) Calculate the area of the rhombus. [120cm?]
(b) Find the perimeter of the rhombus. [52cm]

31. Study the figure below and use it to answer the questions that follow.

L 10m R

9m

5m

[€ >
7m
(a) Calculate the area of the figure [69cm?]

(b)  Work out the perimeter of the figure. [36m]

32. The figure below represents a rectangular floor which is covered by square tiles of area

400cm? each. Use it to answer the questions that follow.

(a) Find the area of the rectangular floor. [7200cm?2]

(b) Calculate the perimeter of the rectangular floor [360cm)]
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33. Thediagram bellow shows a square BCDE enclosed in a circle with center O and radius 14cm.
Parts of the circle are shaded as shown. Study the diagram and use it to answer the questions

that follow.

(a) Calculate the area of the circle. (Use 1t = =) [616cm?]
(b) Find the area of the shaded part. [224cm?]

34. The area of a square flower garden is 196m?2. Find the length of each side [14m]
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Measurement of mass

We measure mass to find out how heavy something is.

Instrument for measuring mass

(\

w

e -,
Beam Balance Spring Balance ||Electronic Balance

Beam balance

. Weighing scale - measures in grams and kilograms.
. Balance - compares weights of two objects.

Units of Mass
Gram (g): used for light objects (e.g., a pencil, an apple).

Kilogram (kg): used for heavier objects (e.g., a bag of sugar, a person).
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Conversions
1 kilogram (kg) = 1,000 grams (g).
Example 2

1. A mango weighs 500 g.
2. A bag of rice weighs 5 kg.
3. Convert 3 kg into grams: 3x1000=3000 g.

Class Activity

e Pupils bring classroom items (book, chalk, bag).
e Teacher demonstrates weighing them using a scale.
e Pupils estimate and then check actual mass.

Exercise 4

Convert 2 kg into grams.

A book weighs 800 g. How many kilograms is that?

A bag of sugar weighs 5 kg. How many grams is that?

A mango weighs 300 g. Another mango weighs 400 g. What is their total mass?
Convert 4,500 g into kilograms.

A sack of maize weighs 25 kg. How many grams is that?

A pencil weighs 20 g. How many pencils will weigh 100 g?

A goat weighs 30 kg. A sheep weighs 25 kg. What is their total mass?

Convert 7 kg into grams.

A watermelon weighs 2,500 g. How many kilograms is that?
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Volume
This is the amount of space taken up by an object, while capacity is the measure of an object's
ability to hold a substance, like a solid, a liquid or a gas.

Volume of simple structures

Cuboid Cube Cylinder

digitalteachers.co.ug -

h

=

Volume=Ixwxh Volume = I3 Volume = nir2h

Example
The diagram below is of a piece of thick metallic pipe 10 cm long. The diameter of the pipe is 4.2 cm and

the diameter of the bore (hole) is 2.8cm. Find the volume of the metal which makes up the pipe. (Take

n=2/;)

4.2:[- 7
LN

0™

Volume of the metal  =mh(R? — r?)

=2 x10x (D2~ (DY)

=2 x10x (212 - 14?)

=Z x10x (21+ 1.4)(2.1 - 1.4)
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=§x10x3.5xo.7
=77 cm3

Exercise 5

1. A welder was given a metal sheet with measurements as shown in the diagram below. He
welded it into a hollow cylinder, making the height 100cm. (Take = = %)

440cm

100cm

(@ Whatis the surface area of the sheet of metal needed to cover the bottom of the cylinder? [70cm]

(b) What maximum volume of water will the cylinder hold? [3080000cmq]

2. Below isacube (C) and a box (B). Waiswa packs curry powder in cubes and packs the cubes
in a box for export to Kigali.

3cm 18cm

3cm
3cm

25cm
32cm

Calculate space left empty after filling the box with cubes of curry powder. [1440cmq]

3.(a) Kamya packs cylindrical beef tins whose height is 10 cm and diameter 5 cm in a rectangular
carton measuring 60 cm long 10cm wide, 30cm high, How many tins will be packed in the
carton?[72tins]

(b) Find the space (in cm?®) that will remain after the tins have been packed in the carton.

(Takern = 3.14) [3859.2cm°]
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4. The volume of the box below is 480cm?

8cm

12cm

(a) Find the value of r [5cm]

(b) Calculate its surface area [392cm?]

5. Pieces of soap each measuring 3cm by 3cm by 3cm are to be packed into a box measuring

30cm by 25cm by 20cm. (See the diagram below.)

20cm
BOX
30cm
3cm
SOAP
3cm
3cm

a)  How many pieces of soap can be packed into the box? [480]

b) Calculate the space left empty after pieces of soap have been packed into the box.

[2040cm? ]

6. How many cubes of % c¢m 2 volumes are contained in a cube of 2cm? volume? [4]

7. A milk seller has 36 litres of milk. He sells milks using a container measuring 6 cm by 10
cm by 6¢cm at shs. 150 per full container. How much money does he get selling all the

milks? [15,000/=]
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8. A cuboidal water tank (A), which is 70cm long by 35cm wide by 110cm, was filled with water.
The water from tank (A) was all poured into the cylindrical tank (B) of diameter 70cm.

tank A tank B

-
O

70cm

110cm

35cm

70cm

a) Find the volume of water in tank A when it is full. [269,500cm?]

b) Find the new height of water after it has been poured into tank B. [70cm]

9. The figure below is a cylindrical tank containing 1540 litres of water

T
e
100cm1:
(@) Find the radius of tank. (use © =2—72) [70cm] (4marks)
(b) If the tank is 4; full, find its capacity [1925litres] (2mark)

10. A cylindrical tin of radius 7cm contains 3080cm?® of cooking oil.
(a) Joan used 2156¢cm? of the cooking oil. What is the height of the cooking oil remaining in
the tin? (Take 7 ==) [6cm] (03marks)

(b) Joan poured the remaining cooking oil into a rectangular tin with base area 77cm?. What
was the height of the oil in the tin? [12cm]
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11. The diagram below shows a big box 60cm long, 50cm wide, 40 cm high and a small box 9
cm long, 9cm wide, and 9 cm high.

Study it carefully and answer the questions that follow.

Big Box

Small Box

40cm

9cm

9
9cm cm

50cm

60cm

If such small boxes are to be packed into the big box.
(a) Find the number of small boxes that will be packed in the first layer of the big box.

[30]
(b) How many layers will fill the big box? [4] (2 marks)
(2 marks)

(c) How many small boxes will fill the big box?  [120]

12. Atank was g full of water. When 1/4 of the water in the tank was drawn, 2,500 litres
remained. Find the capacity of the tank when full.[5000litres] (04 marks)
13. A bucket was % full of water. When 4 liters were removed, it become % What is the capacity

of the bucket? [16litres]
14. The area of the shaded part of the cuboid below is 12cm?. Calculate the volume of the

cuboid. [84cm?]

cm
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15. A cylindrical tank of diameter 70cm contains water to a height of 200cm.

Find in litres the amount of water the tank contains (Use &t =§) [385l]

16. Bottles of 300 millilitres (ml) were used to fill a nine litre bucket with water. Find the
number of full 300ml bottles that were used. [30bottles]

17. A Cylinder with radius 7cm contains 2,926cm? of liquid soap (Take 1=22/7)
(i) 1f 616 cm3 of the liquid soap is used, what is the height of the liquid soap remaining?

[15cm]
(i) If the 616cm3 was allowed to pour into a rectangular tin with a base area of 88cm?, to

what height will the liquid soap rise? [7cm]

Thank You

Dr. Bbosa Science
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