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P7 Mathematics
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THEME: Measurements

Topic 1/2: Length, Mass and Capacity
Length

Length is the distance between two points.

In geometry, length is one dimension. When you add another, you get area (2D), and with
three, you get volume (3D).

Common Units of Length
Length is measured in millimeter (mm), centimeter (cm), meter (m), kilometer (km)
Sl base unit: Meter (m)
Tools to Measure Length
¢ Ruler: For small objects (cm)
e Tape measure: For flexible or longer items
e Odometer: For measuring travel distance

e Laser rangefinder: For precise measurements over long distances

Pythagoras Theorem

Pythagoras Theorem states that ‘In a right-angled triangle, the square of the hypotenuse is
equal to the sum of the squares of the other two sides.

Mathematically for a right-angle triangle
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1 2 =az+b?
b

Example 1

Find the length BC in the triangle below

B

ALl

Solution

BC*= AB*+ AC’
=4%+3°
=25

BC=+25=5

Exercise 1

Find the lengths of missing sides in the triangles below

12 6
(i) (ii) (iii)

Sponsored by The Science Foundation College +256753802709



Conversion of metric units

From - To | Multiply or Divide By
km > m x 1000
m —> cm x 100
cm > mm | x 10
mm-—->cm | +10
cm—->m +100
m = km +1000
kg > g x 1000
g > mg x 1000
| <> ml x 1000
ml > | +1000
Example 2

(a) Convert 2.5 km to meters:
2.5km = 2.5 x1000=2500 m

(b) Convert 750 cm to meters:

750cm = E=7.5 m
100

(c) Convert 3.2 liters to milliliters:
3.2L = 3.2 x1000=3200 ml
Tips for Quick Conversion
. Use a conversion ladder: Each step up or down is a power of 10.
. Larger units to smaller - multiply
. Smaller units to larger - divide
Exercise 2
Carry out the following conversion

(a) 7.2kmtom (b) 5000m to cm (c) 10,000mm to m

(d) 2600m to km (e) 246,000 cm to km (f) 10,000,000mm to km
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Perimeter

Perimeter is the distance around a two-dimensional shape
Formulas for finding perimeter of regular objects

Perimeter of a rectangle = 2| + 2w (where | = length, w= width)
Perimeter of a squire = 4l (| = size of one side)

Circumference of a circle = 2nir = 2nid (where r = radius, d = diameter, d = 2r)

Example 3

(a) Ishaka has a plot of land with measurements as shown below

55m

30m 50m

60m

What is the distance around Ishaka's plot?
Distance around the plot =sum of all sides
=30+55+50+60

=195cm

(b) 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?

E 40m D

40m

A 70m

DC?=BD’? + BC®
=40” + 30°
= 1600 + 900
DC* = 2500
DC =v2500
=50

Perimeter = AB + CD + DE + EA



(c) By measuring, find the perimeter of the figure below in centimeters.

a

C

Measure the sides a, b, ¢, and d cm

Perimeter=(a+b+c+d)cm

Exercise 3

1. Find the perimeter of the figure below:[32]

2cm

5cm
4cm

5cm

2. The figure below is a rectangle. Find its perimeter [16]

(2x + 1)cm

(2x- T)em

(x+ 3)cm

3. The figure below is a rectangle. Use the information given to answer the questions

that follow:

(2x-2)cm

(2x-9)cm -

(x ¥ 5)cm
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a) What is the perimeter of the rectangle? [34cm]

b) Find the area of the rectangle. [60cm2]

€) Find the length of the diagonal of the rectangle. [13cm]

4. Akello has a garden of the shape shown. Find the distance around her garden in

metres. [42m]

6m

_J l_4m

4m

5. 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.[120]

10cm

6. Find the perimeter of the figure below

13m

5m

11m

9m

em

4dm

Perimeter is equal to the sum of the lengths of the sides of the figure. [48m]
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7. How many edges does the figure below have? [12]

A

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

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

I
12m

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

Line AB=0C and AO = 0D =BC.
25cm

A

- T
1
1

OEL---H---- C7cm

(a) Find the length Df arc AD. (Take = % ) [11cm]
(b) Work out perimeter of ABCDA [61cm]

11. 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 m-22/7)

[1500revolutions]

(b) If Opaka makes 50 revolutions in one minute, how long does he take to reach the
school? [30minutes]
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Area
Area is the size of a surface.

Formulae of the area of simple shapes

Triangle Square Rectangle
' -
h T T/ ., "$h
[1 Hw
= — '
b
Area='5xbx h Area = a2 Area=w x h
b = base a = length of side w = width
h = vertical height h = height
digitalteachers.co.ug
Parallelogram Trapezium /trapezoid Circle
d
[/} =~
= = /A
° b
Area=b xh Area =2(a+b) x h Area =1 X r2
b = base h = vertical height

h = vertical height
Example 4

Find the area of the base of cuboid below.

6ctl Solution
Area = length x width

=2x6

6cm

=12 cm?
an

Exercise 4

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

3. In the diagram below, BCDE is a trapezium. BC = 5 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.

(i) Find the length of BE.
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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.

A Sm\ D

B

<s5Mm-=> N

How much did Okodel spend to cover the whole floor?

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

rectangle.

@p+ 1)an

(3p- licm

(p + Scm
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6. The figure below is a trapezium. Find its area.

S5cm

3cm

e

/cm

7. If the area of the figure ABCD below is 60m?, find the length of its diagonal AC.
A

B

12cm
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8. A piece 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.

I?cm

8cm 8cm

70cm

r 3
7cm
A 4

20cm

a) Find the length and width of the piece of cloth.

b). Find the area of the table that is not covered by the piece of cloth.

9. Find the area of the shaded part in the figure ABCD below. (Take 1t =%)

A __ Y B

X 7 ———{14cm
D 20cm ¢
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10. Find the area of the parallelogram drawn below:

10cm

5
r

/cm

6cm

e

v
v

11. In the figure below, find the area of the shaded triangle
W

4cm X 2cm

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

14cm

14cm

-
Q 14cm T 14cm R

a) Find the area of triangle PQR.
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b) Find the area of the sector QST. (Take m=22/)

¢) What is the area of the shaded part?

13. Find the area of circle whose radius is 7 cm. (Take nzg)

14. Find the area of the trapezium below.

8cm

] >

4cm

4cm

15. Find the area of the shaded top cover of the rectangular box below:

7cm

6cm

10cm
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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?

(b) Find the area of the unused sheet after cutting out the circular plates (Take 1 =% )

17. In the triangle below AB = 12cm, CE = 10cm and AC = 16cm. Use the triangle to find the
length of DB
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18. Find the area of the shaded part in the diagram below.

22
(Use n—7)

7cm

7cm 7cm

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

YA
N2

(b) Find the area of the rhombus in cm?

20. The figure below shown a semi —circle enclosed in a rectangle .use it to answer the

guestion that follow.

m

7

2
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(a) Find the area of the rectangle (3
marks)

(b) Work out the area of the unshaded part. (3 marks)

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

22
(Take rc—7)

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

(a) Find the length of the door which was made out of the sheet.
(Take n=§) (03 marks)
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(b) Work out the area of the door in meters (03 marks)

23. Find the area of the shaded part in the figure below.

— 3cm

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 =§) (6mark)

A i
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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.
-y

(a) Find the area of the polygon

(b) Find the area of the shaded region. (Use rt = 3 .14) (3mark)
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26. Find the area of the figure below.

7m

5m

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.

(03 marks)

b) If a box containing 25 tiles costs 30,000, find the total cost of tiles needed to covered

the whole floor.

28. Find the area of the shaded part in the diagram below.

(Take m as2 ).
7

14m
/ \
/ N\
/ \
14m
ya AN
1/I \\\
25m
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29. In the diagram, AC =56 cm and EC is half of AC. Find the area of the shaded part. (take

30. The diagram below shows a rhombus PQRS. The diagonal PR=24cm and QS= 10cm

(a) Calculate the area of the rhombus (02marks)
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(b) Find the perimeter of the rhombus (04 marks
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31. Study the figure below and use it to answer the questions that follow.

10m

L]

nl
»|

9m

5m

7m

(a) Calculate the area of the figure

(b) Work out the perimeter of the figure.

Sponsored by The Science Foundation College +256753802709

(03mark)

(03marks)



32. The diagram 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.

B
(a) Calculate the area of the circle. (Use it = g) (02marks)
(b) Find the area of the shaded part. (04 marks)

33. The area of a square flower garden is 196m?. Find the length of each side
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34. 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. (02 marks)

(b) Calculate the perimeter of the rectangular floor (04 marks)
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Suggested answers to exercise 4

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.
B N 3t C
J ~
t
A t D

Area of trapezium =% AB x (BC + AD)

50 ==t (t +3t)
50 = 2t

t=5

2. The area of the rectangle below is 36cm” what is the width of the rectangle

Area = length x width = 36cm?

9 x width = 36 cm?

H Divide by 9 throughout

Width =4cm

3. In the diagram below, BCDE is a trapezium. BC =5 cm and CD = 10 cm. The area of the
trapezium BCDE is 40cm®.
E
°0
S5cm
c T0cm D

(iii) Calculate the area of triangle CDE.

Area of the triangle CDE :% xCD x CB

1

==x10x5
2

=25c¢m?
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(iv) Find the length of BE.

Area of the triangle BCE =% x BE x CB= 40-25

=%x5xBE =15
_15x2
T s

BE

=6cm

4. Okodel built a house with a floor as shown in the diagram below. He covered the floor with

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

5m_ D

5m /i 5m

B

<>Mm-=> N

How much did Okodel spend to cover the whole floor?

5m_ D
P
5m
B >
<SMm-—> N

BN = KC = 3cm 1m? cost 5000
BC=3+5+3=11cm 32m? cost 32 x 5000
From Pythagoras theorem = shs 160000

BN? + AN’ = BA?

32+ AN? =52

AN =./(25 = 9) =16 = 4cm

Area =~ AN(AD + BC)

=~ x4 (5+11) =32m’

Sponsored by The Science Foundation College +256753802709



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

rectangle.
Value of p Length=3x4+1
(3p+ 1)am (Bp+1)=(p+9) =13 cm
Collecting like terms Width =3 x4 -1
Bp-UEm o 5y _p=9-1 = 11cm
2p=8 Area = length x width
(p+S)cm p=4 13 x 11 = 143cm’
6. The figure below is a trapezium. Find its
sem area. )
' Area = Eh(a +b)
3cm 1
;_‘ =S X 3(5+7)
7cm = 18cm’

7. If the area of the figure ABCD below is 60m?, find the length of its diagonal AC.

A

12cm

B
Area=LxW
60=12x W
AD =W =5cm
C Using Pythagoras theorem

AC? = AD* + DC?
AC’=52+12%=25+ 144 = 169

AC=+v169 =13
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8. A piece 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.

I?cm

8cm 8cm

70cm

r 3
7cm
A 4

20cm

¢) Find the length and width of the piece of cloth.
Width of piece of cloth =70 — (7 + 7) = 56cm
Length of piece of cloth=90—( 8 + 8) = 74cm

b). Find the area of the table that is not covered by the piece of cloth.

Area of the table =LxW =90x70 = 6300 cm?
Area of the cloth =LxW =74x56 = 4144 cm’
Area uncovered (= difference) =2156 cm’

9. Find the area of the shaded part in the figure ABCD below. (Take 1t =%)

A __ Y B

X 7 ———{14cm
=
D — C
20cm
Area of shaded part = area of rectangle — area of semicircle

=(LxW)—(%7Tr2)

= (0x14)-(Fx B x B2
2 7 2 2
=280-77

=203cm?
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10. Find the area of the parallelogram drawn below:

10cm

5
r

Area of parallelogram=Lxh

/cm

6cm =10x6

= 60cm?

e

v
v

11. In the figure below, find the area of the shaded triangle

W
Using Pythagoras theorem

h? + (4+2)* =10°

h h? + 36 = 100
h?=100-36 = 64
y Cp h="v64=8

4cm X 2cm
Area of shaded part = area of triangle YWP — area of the triangle WXP

=Ix(4+2)x8-= x2x8
2 2

=24-8=16
12. In the figure below, PQ = QR = 28Cm. Use it to answer the questions that follows.

P

14cm

14cm

-
Q 14cm T 14cm

d) Find the area of triangle PQR.

1
2

bh

Area of a triangle =

=%x28x28

=14x28

=392cm?
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e) Find the area of the sector QST. (Take m=%%/;)

x r?

I

Area of QRT =

B

x%x14x14

= 154cm?

f) What is the area of the shaded part?
Area of shaded part = area of triangle — area of unshaded part
=392-154

=238 cm’

13. Find the area of circle whose radius is 7 cm. (Take rt= %)

Area = 112

=2x7x7
7

=154 cm?

14. Find the area of the trapezium below.

> 8cm
N Area=%h(a+b)
1
dem =S X 4(8+4)
= 24cm?
[ o

4cm

15. Find the area of the shaded top cover of the rectangular box below:

Area=LxW

7cm =10x6
= 60cm?

6cm

10cm
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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

(c) How many circular plates did he cut out from the rectangular sheet?

He cut 6 x 5 = 30 circular plates

(d) Find the area of the unused sheet after cutting out the circular plates (Take 1 =% )

Area of the metal sheet = 45 x 35 = 1575cm?
22 x I xZ=385cm?
7 7272

Area of a circular plate = rr?

Area of 30 circular plate = 30 x 38.5 = 1155 cm?

Area of unused part =1575-1155
= 420cm’

17. In the triangle below AB = 12cm, CE = 10cm and AC = 16cm. Use the triangle to find the

length of DB
Answer
Area of triangle ABC =% x AC x BD = % x AB x CE
1 1
:5x16xBD = Ex12x10
BD =7.5cm
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A
D
B
C

18. Find the area of the shaded part in the diagram below.

22
(use n=7)

Area of shaded area = > 2
7cm 4
7cm 7cm :Ex£x7x7
47 7
=115.5cm”’

19. The diagram below is a rhombus PQRS. Its perimeter is 80cm. Diagonal SQ is 24 cm long.

(c) Find the length of diagonal PR
Side of rhombus = 84—0 =20

24
0Q=—r=—= 12cm

From Pythagoras theorem

PQ? = 0Q* + OP?

P
S / 2 2 2
20°=12"+0P
OP =.,/(400 — 144)
¥R

OP =16
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(d) Find the area of the rhombus in cm?

o
Area of the rhombus = 2 x area of PSR

=2x% x24 x 16
=384 cm?

20. The figure below shown a semi —circle enclosed in a rectangle .use it to answer the

guestion that follow.
14m

SN
R

(c) Find the area of the rectangle (3
marks)
Area of arectangle=Lx W
=14x7
= 98m’
(3 marks)

(d) Work out the area of the unshaded part.

.. 1
Area of shaded semicircle = Enrz

Area of unshaded part = Area of rectangle — Area of shaded semicircle
= (98 — 77)m?

=21m’
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21. The radius of a wheel of bicycle is 35cm. Find the circumference of the wheel.

22
(Take Tt—7)

C=2mr = 2x§x35=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.

I 80cm
<& —

(c) Find the length of the door which was made out of the sheet.
(Take n=%) (03 marks)

The length of the drum = circumference of the circle

=nD
=2 x63
7
=198cm
(d) Work out the area of the door in meters (03 marks)
80cm
Area=LxW
=80x 198
198cm ,

=15840cm
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23. Find the area of the shaded part in the figure below.

| 5cm 4+ 3em

¢ N )

AC? + CD? = AC? (Pythagoras theorem)

32+CD?=57
CD*=25-9
=16
CD =16 = 4cm

Area=%xACxCD= %x4x3=2x3=6cm2

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 1t =§) (6mark)

"
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Area of shaded area = Area of ABCD — Area of ABD
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=1 12
—zh(a+b) L

=§ x 14 (14 + 28) — i mx 142 = 294 — 154 = 140cm?

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.
-

(a) Find the area of the polygon
Area of the polygon = area of AOB x 6
=G x8x3)x6 = 72cm?
(b) Find the area of the shaded region. (Use t = 3 .14) (3mark)
Area of shaded part = Area of circle — area of polygon
= mr? — 72
=mx5%—74=785-17
=6.5cm’

26. Find the area of the figure below.

7m

5m

=

13m

The figure is a parallelogram
Area of parallel gram = base x perpendicular height
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=13x5
= 65m°

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. (03 marks)
Area of the floor = 600 x 400 = 240000cm?
Area of a single tile = 20 x 20cm?* = 400cm?

400cm? are covered by 1tile

1x 240000
400

240000cm? are covered by = 600tile

b) If a box containing 25 tiles costs 30,000, find the total cost of tiles needed to covered the
whole floor.

Required to find the cost per tile then find the cost of 600tile

25 tile cost 30000

30000
25

1tile costs = 1200

600 tiles cost 1200 x 600 = shs. 720000
Hence, 600 tiles cost shs. 720000

28. Find the area of the shaded part in the diagram below.

22
(Take as— ). (6marks)
14m
/ \
/ \
/ N\
14m
ya N\
I/I \\\
25m

14 1

. 22 4
Area of circle = mr? = Tx o x—= 154cm?
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Area of trapezium =% h(a + b) = i x 14 (14 + 25) = 273cm?

Shaded part = 273 — 154 =119cm”.

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

Radius of big circle = % =28cm

. . 1 22 x28x28
Area of big semi-cycle = = mrr? = === = 1232cm*
2 2x7
. o 28
Radius of small semi-circle = = 14 cm
. 1 22x 14 x 14
Area of small semi-cycle = Enrz ==, = 308cm?

Area of shaded part = 1232 — 308 = 924 cm’

30. The diagram below shows a rhombus PQRS. The diagonal PR= 24cm and QS= 10cm
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(c) Calculate the area of the rhombus (02marks)

Area=%xd1xd2= %x24x 10 = 120

Or Area= 4(% (b xh)) =4 x% x5x12 = 120cm?

(d) Find the perimeter of the rhombus (04 marks
Applying Pythagoras theorem
(side)® = 52+ 122 orside =V(5% + 12%2) =13

Perimeter of rhombus =4 x side =4 x 13 =52
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31. Study the figure below and use it to answer the questions that follow.

L 10m R
ry '
© 3m
A 4m ' B
: X
9m
5m
v
[ —>]
7m
(c) Calculate the area of the figure (03mark)
Totalarea = Area of A+ Area of B
=LxB +%bh
=(7x9)+% (4x3)
=63+6
=69 cm’
(d) Work out the perimeter of the figure. (03marks)

First, we find the value of X using Pythagoras theorem
X=VAZF 32 = 5m

Perimeter=10+5+5+7 +9=36m
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32. The diagram 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.

B

(c) Calculate the area of the circle. (Use it = g)

Area =mr’

22 x 14 x14
= —616cm’

(d) Find the area of the shaded part.
DC* = 14 x 14
DC = /(142 x 142) = 19.8cm
Area of unshaded part = (DC)?
=19.8>
=392 cm’
Area of shaded part = (616 —392)

=224 cm?

(02marks)

(04 marks)
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33. The area of a square flower garden is 196m?. Find the length of each side
Area of squares = a* (where a = length of 1 side)
a’=196m*
a=14m

34. 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.

(c) Find the area of the rectangular floor. (02 marks)
Area = area of 1 tile x number of tiles
=400 x 6 x 3 = 7200 cm”
(d) Calculate the perimeter of the rectangular floor (04 marks)
Length | of one side of a tile = V400 = 20cm
Perimeter is equal to the number of sides of tile around the figure x length of a side

18 x 20 = 360cm
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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 o Cube Cylinder‘
digitalteachers.co.ug .
I
h h
w
i =
|
Volume=Ixwxh Volume = I3 Volume =nirzh
Example 5

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 =22/ 7)

|

4.2:L /]
/

A0c™

Volume of the metal  =mh(R? — r?)
_22 42v2 _ 28\2
=—x10x (D= )
=2 x10x (212 - 14?)

=Z x10x (21+ 1.4)(2.1 - 1.4)

22

=7x10x3.5x0.7

=77 cm?
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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 it = %)

440cm

100cm

(@) What is the surface area of the sheet of metal needed to cover the bottom of the cylinder?

(b) What maximum volume of water will the cylinder hold?
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2. Below s a cube (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.

3. The volume of the box below is 480cm?>

8cm

12cm

(a) Find the value of r
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(b) Calculate its surface area

4. 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.)

25cm
20cm
BOX
30cm
3cm
SOAP
3cm
3cm

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

b) Calculate the space left empty after pieces of soap have been packed into the box.
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5. (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?

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

(Takem = 3.14)

6. 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.
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tank A tank B

)

110cm

35cm

70cm

70cm

a) Find the volume of water in tank A when it is full

b) Find the new height of water after it has been poured into tank B

7. How many cubes of % cm * volumes are contained in a cube of 2cm® volume?
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8. A milk seller has 36 litres of milk. He sells milks using a container measuring 6 cm by 10 cm
by 6cm at shs. 150 per full container. How much money does he get selling all the milks?

(6 marks)
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9. The figure below is a cylindrical tank containing 1540 litres of water

100cm
(a). Find the radius of tank. (use =§) (4marks)
(b) If the tank is 4; full, find its capacity (2mark)

10. 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 «m

50cm

60cm
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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.

(Imarks)
(b) How many layers will fill the big box? (2 marks)
(c) How many small boxes will fill the big box? (2 marks)

11. A cylindrical tin of radius 7cm contains 3080cm? of cooking oil.

(a) Joan used 2156cm? of the cooking oil. What is the height of the cooking oil remaining in the
tin? (Take 1t =%) (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?
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12. Atank was 2 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.
(04 marks)

Let the volume the total volume be V

13. The figure below is a cuboid. Study and use it to answer the questions that follow.

(2y—-3)cm
1
1
:
- k\ ycm
(y=2)cm N
(y+2)cm
(a) Find thevalueofy (02 marks)
(b) Find the volume of the cuboid (03 marks)
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14. A bucket was z full of water. When 4 liters were removed, it become % What is the

capacity of the bucket?

15. Bbosa filled container A below with drinking water, she served visitor with the water using
cups of size B shown in the diagram

50cm

10cm

Find the total number of full cups of water she served the visit

(Use n%) (06marks)
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16. The area of the shaded part of the cuboid below is 12cm?. Calculate the volume of the
cuboid.

7cm

/

d

17. A cylindrical tank of diameter 70cm contains water to a height of 100cm.

Find in litres the amount of water the tank contains (Use 1t =%) (04 marks)

18. 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.

19. The sum of the lengths of the edges of the prism below is 92cm

.....................

(i) Find the length I. (03cm)
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(ii) Find the volume of the prism.(02marks)

20. The figure below shows a rectangular sheet of metal. The sheet is curved to form the wall
of cylindrical tank whose height is 100cm.

100 cm

220cm

(a) Find the diameter of the tank formed. (use it = %) (02marks)

(b) Calculate
(i) the area of the sheet required to cover the base of the tank. (02marks)
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(ii) Capacity of the tank (01mark)

21. A Cylinder with radius 7cm contains 2,926cm? of liquid soap (Take n=22/7)

(i) If 616 cm® of the liquid soap is used, what is the height of the liquid soap remaining?

(ii) If the 616cm® was allowed to pour into a rectangular tin with a base area of 88cm?, to

what height will the liquid soap rise?
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Suggested answers to 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 it = %)

440cm

100cm

(@) What is the surface area of the sheet of metal needed to cover the bottom of the cylinder?

Radius of the bottom = 27t = 440
=2 x% x1r =440
r=70

Area=2mr? =2 x = x 70 x 70 = 30,800
(b) What maximum volume of water will the cylinder hold?

Volume = Area x h = 30800 x 100 = 3080000cm>

2. Below is acube (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
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Calculate space left empty after filling the box with cubes of curry powder.

Number of boxes along the length = 2 =102

3 3
. 25 1
Number of boxes along the width = = 85
Number of layer =13—8 =6

Number of cubes that are packed in the box = 10 x 8 x 6 = 480 cubes
Volume occupied by the cube =480 x 3 x 3 x3 = 12960 cm®
Volume of the box =32x25x18 =14400cm’

Unoccupied space = 14400 — 12960 = 1440cm®

3. The volume of the box below is 480cm?

8cm

12cm

(a) Find the value of r

Volume =lxwxh

480=12xrx8
480 = 96r

r=5cm

(b) Calculate its surface area
Surface area=2(12x5) +2(12 x 8) + 2(5 x 8)
=2(60 +96 +40)
=2x196

=392
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4. 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.)

25cm
20cm
BOX
30cm
3cm
SOAP
3cm
3cm

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

Bar Bar long the length =30 /3 =10
Bars across =25/3 =8
Bars along the height =20/3 =6

Total bars = 10 x 8 x6 = 480

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

Volume of the box = 30 x 20 x 25 = 15000 cm?
Volume of soap = 480 x (3 x 3 x 3) = 12960 cm?

Empty space = 15000 — 12960 = 2040cm’?

5. (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?

@ 30

. 10
Number of tins=— x — x —
5 5 710

=12x2x3=72tins

(@) Find the space (in cm’) that will remain after the tins have been packed in the carton.
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(Takem = 3.14)

Volume of 1 tin = tr2h

22 5
= X - X
2

- x 10 = 14140.8cm3

N v

Volume of 48tins = 196.4 x 72 = 9427.2 cm*®
Volume of the box = 60 x 10 x 30 =18000

Unoccupied volume = 18000 — 14140.8 = 3859.2cm’®

6. 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

(D
O

70cm

110cm

35cm

70cm

a) Find the volume of water in tank A when it is full

Volume=LxW xH
=70x35x110

=269 500 cm?
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b) Find the new height of water after it has been poured into tank B

Volume of cylinder = mr?h

diameter 70
== 35cm

Radiusr =

= 269500=§x35x35 xh
= h =70cm

7. How many cubes of % cm ? volumes are contained in a cube of 2cm® volume?

Number or cube 2 + % =2 x% = 4cubes

8. A milk seller has 36 litres of milk. He sells milks using a container measuring 6 cm by 10 cm
by 6cm at shs. 150 per full container. How much money does he get selling all the milks?
(6 marks)
Volume of milk in cm® = 36 x 1000cm’
= 36000cm’
Volume of the unit =Lx W x H
=10x6x6

=360cm>

360

Number of units = ?30 = 100units

But 1 unit costs =150/=

~ he would earn 100 x 150 = 15,000/ =
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9. The figure below is a cylindrical tank containing 1540 litres of water

100cm

(a) Find the radius of tank. (use it =£) (4marks)
7

Volume of a cylinder = mr?h
1L = 1000cm’
1540 | = 1540 x 1000 = 1540000cm’

=~ 1540000 = 7tr? x100

2 _ 1540000
"~ (7 x 100)
1540000
((n x 100)) = 70cm
(b) If the tank is % full, find its capacity (2mark)

Let the total volume be V

gv = 1540
4V = 1540 x5
V = 1925litres

P age | 64Please download New Curriculum Notes for all subjects S1-S6 + Primary Notes from
digitalteachers.co.ug website Page 64



10. 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

9cm
9cm

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.

(2marks)
Number of small boxes =% X % = % X %0 = 30 small boxes
(b) How many layers will fill the big box? (2 marks)
Number of layers = B0y
h 9
(c) How many small boxes will fill the big box? (2 marks)

Number of small boxes = 30 x 4 = 120 small boxes
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11. A cylindrical tin of radius 7cm contains 3080cm? of cooking oil.

(a) Joan used 2156cm? of the cooking oil. What is the height of the cooking oil remaining in

the tin? (Take t =%) (03marks)
Volume of remaining oil = 3080cm?
= -2156cm’
924 cm’

Volume = base area x height (h)
= (nr’)h
924 =(? x7x7)xh

h =6cm?

(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?

Volume = base area x height (h)
924=77h

h =12cm

12. Atank was 2 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.

(04 marks)
Let the volume the total volume be V
(E (1 — 1) x V = 2,500litres
3 4

V = 5000litres
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13. The figure below is a cuboid. Study and use it to answer the questions that follow.

(2y-3)cm
1
1
|
- k\ ycm
(y=2)cm N
(y+2)cm
(a) Find the valueofy (02 marks)
2y—-3=y+2
y =3
(b) Find the volume of the cuboid (03 marks)

Length=y+2=5+2=7
Width =y-2=3
Height=y =5

Volume = length x width x height= 7 x 3 x 5 =105cm”.
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14. A bucket was z full of water. When 4 liters were removed, it become % What is the

capacity of the bucket?

Let the capacity of bucket be X
“X—4=_X

Multiply be 4 throughout
3X-16 = 2X

Collect like terms

X=16

15. Bbosa filled container A below with drinking water, she served visitor with the water using
cups of size B shown in the diagram

50cm

10cm

28cm
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Find the total number of full cups of water she served the visit

22
(Use i) (06marks)
Volume of a cylinder = nir’h
2
Volume of container A = 22X %50 _ 30800cm3
Volume of each cup = w = 385 cm3
Number of filled cups = volumeof 4 _ 30800 _ g cups
volume of the cup 385

16. The area of the shaded part of the cuboid below is 12cm?. Calculate the volume of the
cuboid.

7cm

/

Volume = Area x height
=12x 7 = 84cm®

17. A cylindrical tank of diameter 70cm contains water to a height of 100cm.
Find in litres the amount of water the tank contains (Use it =§) (04 marks)

2
Volume = nrh = 22 x (2) x 100 = 385000cm? = 323090 _ 395,
7 2 1000

18. 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.

91'=9 x 1000 = 9000ml

Number of bottles = % = 30 bottles
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19. The sum of the lengths of the edges of the prism below is 92cm

5,
.....................

(i)

(ii)

Find the length I. (03cm)

The sum of the length of edges of prism = 4(l + W + h)
92=4(10+8+1)
9

2_18+1
4

23=18+1

| =5
Find the volume of the prism.(02marks)
Volume=Ixwxh

=10x8x5
= 400cm?®

20. The figure below shows a rectangular sheet of metal. The sheet is curved to form the wall
of cylindrical tank whose height is 100cm.

100 cm

220 cm

(a) Find the diameter of the tank formed. (use i = %) (02marks)

Circumference = nd

% xd =220
d =220967=7ocrn
22
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(b) Calculate
(iii) the area of the sheet required to cover the base of the tank. (02marks)

2= 2 _35m
2 2
area=r1r’ = % x 35 x 35 = 3850cm?

(iv) Capacity of the tank (0O1mark)

Volume = area x height = 3850 x 100 = 385000cm’?
21. ACylinder with radius 7cm contains 2,926cm’ of liquid soap (Take m=22/7)
(i) If 616 cm® of the liquid soap is used, what is the height of the liquid soap remaining?
Volume of liquid soap remaining = 2926 — 616 = 2310cm’
Let the height of remaining liquid soap be h
Volume = r?h =2310
% X7 x7xh = 2310

h =15cm

(i) If the 616cm” was allowed to pour into a rectangular tin with a base area of 88cm?, to what

height will the liquid soap rise?

Volume = area of the base x height
616cm’ =88xh
h =7cm

the height of the liquid will rise to 7cm

Please obtain free notes, exams and marking guides of Physics, chemistry, biology, history,

from digitalteachers.co.ug website.
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