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7. Consider the following set of diagrams (created using matchsticks), 7.1.6  Determine a formula for finding » (the figure number) 3

which together form the beginning of a pattern. when you are given m (the number of matchsticks).
>< Write your formula in the form »n = ...
Figure 1 :Figu:re 2: : F:igure:3 : : :Figu:re 4: : ........................................................................................
7.1.7  Determine the number of the figure which will consist
7.1  Consider the number of matchsticks in each figure. of exactly 120 matchsticks.

7.1.1  Complete the following table.

Figure number (n) 1 2 3 4

No. of matchsticks (m) | 4 8 12 7.2  Continuing with the same figures, we now consider the number
of squares that are formed in each figure.

7.1.2  Describe in words the relationship between the figure

number and the number of matchsticks. 7.2.1  Complete the following table.

Figure number (n) 1 2 3 4

No. of squares (s) 0 1

7.1.3  Complete the following flow diagram for this pattern. 7.2.2  Describe in words the relationship between the figure
number and the number of squares.
Input >=—— ... > Output
Figure number No. of matchsticks | T
(n) (m)

7.1.4 Determine a formula for finding m (the number of . . _
matchsticks) when you are given n (the figure number). 7.2.3  Complete the following flow diagram for this pattern.

Write your formula in the form m = ...

Input >=——— ... > Qutput
........................................................................................ Figure number No. of squares
X
o - NN (n) (®)
7.1.5 How many matchsticks will appear in Figure 25? . -

UNIT 19: FUNCTIONS AND RELATIONS PART 2
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1.7 (a-3)a+3)

1.9 (3x+2)(3x-2)

111 (2x—3y)(2x + 3y)
.13 (x +y)(x +y)

115 (a+3)°

117 (x=17)*

1.19  (5x +3)?

1.8

1.10

1.12

1.14

1.16

1.18

1.20

(k+5)(k-5)

(4p - 3)(4p +3)

(3x + 5y)(3x — 5y)

Bx-2)3x-2)

(2a + 5b)*

Simplify each of the following expressions.

2.1

2.2

23

24

2.5

Bx+2)(x-1)-3x(x+1)
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EXERCISE 21.9

Some of the following trinomials have a positive constant term, while
others are negative. Be careful to take note of this before factorising each

one into the product of two binomials.

1. a—2a-8

1. m*—11lm+24

13. p*—2p-24
2
15. x"—-5x-24

17.  a*—10a—-24

2.

6.

8.

10.

12.

1. TAKE OUT HCF

3. TRINOMIALS

2. THE DIFFERENCE OF SQUARES

4 FACTORISATION SUMMARY

We have practised three methods of factorisation:

and used the Golden Rule of Factorisation that says

Always look for a common factor first,

and take out the highest common factor.

N\

This also applies when working with trinomials.

Example 1 Example 2 Example 3
2a°—2a—-12 m*n® + 2m*n — 8m* —2p*+12p— 10

=2(a*—a—6) = m*(n* + 2n — 8) =2(p*—6p+5)

=2(a—3)(a+2) =m*(n+4)(n-2) =20 -5p-1)

J

EXERCISE 21.10

following trinomials.

1.1 2d°—6a+4

13 3m*—12m+9

1.2

1.4

1. First take out the highest common factor before factorising each of the

2> + 6b — 20
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UNIT 22: EQUATIONS PART 2

UNIT 22
EQUATIONS PART 2

This first exercise is revision of the various types of equations that were

solved in Unit 11.

EXERCISE 22.1

1. Solve the following linear equations:

1.1 6x—-4 = 26

1.3 3x-2=x+6

1 3
15 X+2 =2
2 4 4
1.7 x+1 , 3x-2 _ 4x-1
' 12 4 3

1.2

1.4

1.6

1.8

20—-4x = 12
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2.

1.9 4x+1) =3x+5)

1.10 4(x+1) = 5-2(x-3)

Amongst the following equations there are some that have many, and
some that have no solution. Consider these options when reaching

your solution:

21 4(x+3)-2

Il
—_
I
(94}
—~
=
[
\S]
~

23 T(x+1)-2

I
N
~
—
I
=
~

25 2x+3(x-2) = 5(x+1)-2

22 Tx+1)-2

I
W
—~
w
I
(98]
~

24 3(x+2)-1 =

|
(98]
=
4
—
—
4
[\



N\ )

* Given any two points on the Cartesian Plane Example 6
We need to calculate the gradient using the formula, then substitute De.termlr%e the dequ'atlon of the straight line passing through the
the coordinates of one of the given points to find the y-intercept. points (3; 4) and (5; 2).
Solution
Example 5 m o= 3=2
Determine the equation of the straight line which passes through 3-5
the points (-2 ; 0) and (4 ; 3). - 2
-2
Solution = 1
The equation will be of the form y = mx + c. y = -xtc
We first calculate the gradient. (3 4): j 3te
=c
_ 2N
m = p— Ly = —x+7
o3 - J
-2-4
-3 EXERCISE 23.5
=6 1.  Write down the equation of each of the following straight line graphs,
_ 1 given the gradient and y-intercept.
2

11 m=3, ¢c=5

The equation of the line is thus y = %x +c.

Into this equation we substitute the coordinates of either of the

points which lie on the line. 1.2 m = %, c=-4
Substitute (_2 ; O) into the equation y :%x_l_c LD st s s s s s s s s s s s s s s s s s s s s s s s s s s s s s
-1
0 = 5(-2) +c 13 m=—%,c=2
w0 = —-1+c¢
e I T TR

Therefore the equation of the line is y = %x +1.
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QUESTION 3

Concrete is cast having
a circular pipe through it.
The pipe has a diameter of
,L8m and length = 12 m. ]

The concrete around the pipe

forms a square with sides of + 18—+

2 m and is also 12 m long. 12
I
2

Calculate the volume of concrete to the nearest cubic metre.

4.3 Water from the rainwater tank can be moved to a filtration tank
which is a rectangular prism 1,2 m long, 0,5 m wide and 1 m high.

4.3.1 Calculate the number of litres that this tank can filter at a time.

4.3.2 The family plans to use 1 load of the water from the
filtration tank over a week.

Assuming that they consume an equal amount of water each day,
calculate their allocation per day.

..................................................................................................................................................................................................... 2)
........................................................................................................................ [6]
4.3.3 If there is no rain during the dry season, determine in which
week their rainwater tank will run out of water.
QUESTION 4 L ettt ettt ettt es
A family has a rainwater tank in the shape of a cylinder with diameter of 2m | e
and height 3 m. The water in the tank is at the 80% mark.
.................................................................................................... 3)
4.1 Calculate the height of the water in the tank. [12]
I
---------------------------------------------------------------------------------------------------------------- (2) TOTAL: [40]
4.2 Calculate the volume of water in the tank in cubic metres correct to
4 decimal places.
................................................................................................................ (2)
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Unit 4.1 Measurement Part 1: 2D - Length, Perimeter and Area

N[ )
] Example 5
Base: 4 units Consider a rectangle, with length 12 cm and breadth 9 cm. The
Height: 3 units . perimeter of this rectangle is 42 cm and the area is 108 cm”.
Perimeter: 3 + 4 + 5 =12 units
) 2
Area: 6 units If we halve the length, the perimeter of the smaller (reduced) rectangle is
30 cm and the area of the smaller rectangle is 54 cm”.
Base: 8 units Original rectangle Smaller rectangle
Height: 6 units Sides: 12 cm and 9 cm Sides: 6 cm and 9 cm
ierlmeztjr: 6't+28 +10 =24 units Perimeter: 42 cm Perimeter: 30 cm
red: < umis Area: 108 cm® Area: 54 cm’
The perimeter has increased by a factor of 2 and the area has increased
by a factor of 4. Perimeters: Original _ 42cm _ 7
" Smaller  30cm 5
.. 2
Example 4 Areas: Original _ 108 sz =2 We halved only one dimension.
Consider a right-angled triangle, with its base 10 cm in length and its Smaller 54 cm
height 24 cm. Using the theorem of Pythagoras, we can calculate the
length of the hypotenuse to be 26 cm. The perimeter of this triangle is
60 cm and the area is 120 cm®. Example 6
Consider a rectangle, with length 12 cm and breadth 9 cm. The
If w¢E halVe the lel’lgth Of eaCh Of the ShOI‘t SideS, the length Of the base iS perimeter Ofthls rectangle is 42 cm and the area iS 108 sz_
5 cm and the height of the triangle is 12 cm. Using the theorem of
Pythagoras, we can calculate the length of the hypotenuse to be 13 cm. If we halve the breadth, the perimeter of the smaller (reduced) rectangle
The perimeter of the smaller (reduced) triangle is 30 cm and the area of is 33 cm and the area of the smaller rectangle is 54 cm?.
the smaller triangle is 30 cm?.
Original triangle Smaller triangle Original rectangle Smaller rectangle
Sides: 10 cm, 24 cm and 26 cm Sides: 5 cm, 12 cm and 13 cm Sides: 12 cm and 9 cm Sides: 12 cm and 4,5 cm
Perimeter: 60 cm Perimeter: 30 cm (half of original) Perimeter: 42 cm Perimeter: 33 cm
Area: 120 cm® Area: 30 cm’ (quarter of original) Area: 108 cm> Area: 54 cm?
Perimeters: Original _ 60 cm _ o
Smaller 30 cm Perimeters: Original _ 42 cm _ 14 Compare this with Example 5.
.. 2 Smaller  33cm 11
Areas: Original _ 120 cm” _ 4 o 5
Smaller 30 cm? Areas: Original _ 108em” _ 2 We halved only one dimension.
Smaller 54 ¢cm?
VRN J
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Right Prisms

V
% i

I Stop and think! i

We are working with right prisms, where the top face and the bottom
face are identical and lie parallel to each other. The vertical faces lie
at right angles to the bottom face (base) and the top face.

Unit 4.2 Measure

ment Part 2: 3D - Volume and TSA

Determine the volume of each of the following 3D solid objects,
given that each cube is a cubic centimetre. In each case you may
consider the top face and the bottom face to be identical to each other,
because these are right prisms. In each diagram, only the first layer of

cubes (forming the base) is shown.

2.1

Volume: ...oovueeeeeenenn.
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Unit 4.2 Measurement Part 2: 3D - Volume and TSA

n 3. Consider the diagram of a

triangular right prism shown

alongside. Aa/v \c

NETS of 3D SOLIDS

Net: a 2D model of a 3D object |

Nets: representing 3D in 2D

Calculate the total surface area
of each of the following

triangular right prisms. :
g ghtp When we consider the total surface area of

a three-dimensional object, we are

3.1 A triangular prism with effectively considering it as a collection of
H=25cm, a=17cm, b=21cm, two-dimensional surfaces, arranged in three
¢c=10cm and A=8 cm. dimensions.

...................................................................................................... This iS the principle Which underlies the
creation of nets, which are two-
dimensional, plane figures, that can be

folded to create a three-dimensional object.

3.2 A triangular prism with H=30cm, a =25 cm,

a 3D object, imagine covering the outside

b=28cm, ¢c=17cm and h=15cm. When you consider the total surface area of J /

with square stickers, or wrapping it in )
...................................................................................................... paper. This wrapping is effectively the net. /|

. . . As we have said before now, when we ;
3.3 A triangular prism with H=10 cm, a =26 cm, .
draw a 3D object on paper, we create the
b=17cm, c=25cm and h=24 cm.

illusion of depth, the third dimension,
going into the flat page.

In creating a net, you face the challenge of

unfolding a 3D object and flattening it into

3.4 A triangular prism with H=40 cm, a =37 cm, two dimensions. The diagram alongside
b=5lcm. ¢=20cm and & =12 cm. shows an example of a net that can be

folded to create a cube: a three-dimensional
...................................................................................................... iject with six faces’ all identical squares.

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

UNIT 4.2
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Unit 5.1 Data Handling (Statistics)

4 \ | EXERCISE 5.1.4
Example 2 1.1 Consider the following set of nine values.
Consider the following set of data. 1 6 2 1 5 43 4 1

29 20021 27 28 24 23 29 24 1.1.1  Rewrite the values, arranging them in ascending order.

We may arrange these values in ascending order and indicate their rank
as follows.

Rank 1 2 3 4 5 6 7 8 9 1.1.2  Write down the mode of this set of values.  ..oooovveveeenne.
Value 20 | 21 23 | 24 | 24 | 27 | 28 | 29 | 29

1.1.3 Determine the median of this set of values.  ........c...........
For this set of data, the mean, median and mode are as follows.

Mean: ¥ = 20+21+23;24+...+29 _ 255 _ s

Median: 24 Given that n =9, x5 is the middle value.

1.1.4 Calculate the mean of this set of values.  .vvveiveeeeenees

1.2 Consider the following set of twelve values.

Modes: 24 and 29 The set of data is bimodal (with 2 modes). 4 7 3 1 6 2 5 43 4 2 3

Each value occurs twice. _ ) ) _
1.2.1 Rewrite the values, arranging them in ascending order.

Example 3 1.2.2  Determine the mode(s) of this set of values.  .......ccccceenee
Consider the following set of data.

9 16 25 36 49 64 81 100 1.2.3 Calculate the median of this set of values. ...l
We may arrange these values in ascending order and indicate their rank 1.2.4  Calculate the mean of this set of values,
as follows. rounded off to two decimal places. ...

Rank 1 2 3 4 5 6 7 8
Value 9 |16 | 25 [ 36 | 49 | 64 | 81 | 100

1.3 After writing five Maths tests, your mean mark is 65%. What
percentage must you achieve for your sixth test, in order to have

_ 9+16+25+...+100 380 a mean of 70% for the six tests?
Mean: X = = 2 = 47,5

8
Median: 42,5 Given that n=8, % 42rx5 _ 36;49

For this set of data, the mean, median and mode are as follows.

Mode: Each value occurs only once.
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