COMMEMORATING 120 YEARS
OF NKOSI SIKELEL' IAFRICA

In 1897 Enoch Sontonga of the Mpinga clan of the
amaXhosa was inspired to write a hymn for Africa.
At the time he was 24 years old, a teacher, a
choirmaster, a lay minister in the Methodist church
and a photographer. At the time Mr Sontonga lived
in Nancefield near Johannesburg.

In 1894, this beautiful hymn, Nkosi Sikelel’ iAfrika, was sung
in public for the first time, at the ordination of Reverend
Boweni, a Methodist priest. It had a powerful effect on
everyone who heard it, and became so well loved that it was
added to, translated, and sung all over the African continent.

A further seven verses were added to the hymn by poet SEK
Mghayi, and on 16 October 1923, Nkosi Sikelel’ iAfrika was
recorded by Solomon T Plaatje, accompanied by Sylvia Colenso
on the piano. It was sung in churches and at political
gatherings and in 1925, it became the official anthem of the
African National Congress (ANC).

Although his hymn was very well known, Sontonga was not
famous in his lifetime. For many years, historians searched for
information about this humble man’s life and death.

Enoch Sontonga died on 18 April 1905, at the age of 33.
His grave was discovered many years later in a cemetery in
Braamfontein in Johannesburg, after a long search by the
National Monuments Council. In 1996, on Heritage Day,

24 September, President Mandela declared Sontonga’s grave
a national monument, and a memorial was later erected at
the gravesite.

For a while, in 1994 and 1995, South Africa had two official
national anthems: Nkosi Sikelel’ iAfrika and Die Stem, the
apartheid era anthem. Both anthems were sung in full, but it
took such a long time to sing them that the government held
open meetings to ask South Africans what they wanted for
their National Anthem. In the end, the government decided on
a compromise, which included the shortening of both anthems
and the creation of a harmonious musical bridge to join the

two songs together into a single anthem. Our national anthem,
which is sung in five different languages — isiXhosa, isiZulu,
Sesotho, Afrikaans and English — is unique and demonstrates
the ability of South Africans to compromise in the interest of
national unity and progress.

Nkosi Sikelel’ iAfrika became the first stanza of our new
National Anthem.

s: J.Z-Rudolph
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NRosi Sikelel' iAfrica

Nkosi, sikelel' iAfrika,
Malupnakanyisw' udumo Iwayo;
Yizwa imithandazo yethu

Nkosi sikelela,

Thina lusapho Iwayo

Nkosi, sikelel' iAfrika,
Malupnakanyisw' udumo Iwayo;
Yizwa imithandazo yethu

Nkosi sikelela,

Thina lusapho Iwayo

Woza Moya (woza, woza),
Woza Moya (woza, woza),
Woza Moya, Oyingcwele.
Usisikelele, Thina lusapho Iwayo.

Morena boloka sechaba sa heso
O fedise dintwa le matshwenyeho
Morena boloka sechaba sa heso,
O fedise dintwa le matshwenyeho.

O se boloke, o se boloke,

O se boloke, o se boloke.

Sechaba sa heso, Sechaba sa heso.
O se boloke morena se boloke,

O se boloke sechaba, se boloke.
Sechaba sa heso, sechaba sa Africa.

Ma kube njalo! Ma kube njalo!
Kude kube ngunaphakade.
Kude kube ngunaphakade!

National Archives and Records Services of South Africa
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| ¢@ v NUmber pattenns

Give arule to describe the constant difference between consecutive value of
term in order to extend the pattern.

“adding -0,5 to the
-1: =1,5; =2;: -2,5: ... . “adding -0,5" _“counting in -0,5" o previous number in
the pattern.”

Give arule to describe the constant ratio between consecutive terms.

2; -1, 0,5; -0,25; 0,125; ... “multiplying the previous
- number by -0,5"

Describe the pattern that has neither a constant difference nor a constant ratio.
1, 0, -2, -5, _9, -14 “subtracting by one

more than what was Using this rule, the
7 subtracted to get the = next three terms will
previous term” be -20, —27, -35.

1. Describe the pattern by giving the rule and then extend it by three value of term.

a. 36, 43, 50, 57, ... b. 29,17,5,-7, ...
®
C. 63,45,27,9, ... d. 59, 60, 61, 62, ...
e. 18,43, 68, 93, ... f. 48, 61,74,87, ...
a. 1,8, 27, 64, ... h. 1,4,16,25, ...
i. 36,19,2,-15, ... . 22,-16,-54,-92, ...

2. Describe the pattern by giving the rule and then extend it by three value of term.
a. 6,-12, 24,48, ... b. -17,-102, -612, -3 672, ...

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96
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c. 16,112,784, 5488, ...

5900000

AA‘

d. 28, 140, 700, 3 500, ...

FRO99,9.0.0.0 0000000,

\AAAR

0‘0’0’00000 \AAAA

KRN

e. 25,75, 225, 675, ...

f. 52, -208, 832, -3 328, ...

9. 37,333,2997,26 973, ...

h. =39, =156, —624, -2 496, ...

I. 43,-129,387, -1 161, ...

. 49.294,1764,10584, ...

3. Describe the pattern by giving the rule and then extend it by three value of value of

term.
a. 66, 58, 51, 45, ... b. 32, 38, 31, 39, ...
Cc. 25, 34, 46, 61, ... d. 72,55,37,18, ...

e. 14, 28, 84, 336, ...

f. 16,32, 128, 1024, ...

9. 21,23,19,25, ...

h. 87,-3.77.7,67, ...

i. 27,38, 50, 63, ...

j. 44, 66, 132, 330, ...

Problem solving

Create your own sequences as follows:

Constant difference between the consecutive value ot term

Constant ratio between the consecutive value ot term

Neither a constant difference nor a constant ratio

000‘
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Look at the example. Determine the 10" term.

1 2 3 4 10 n
-3 -7 —11 -14 -39
S
Number sentences The difference
between the “n"is any
First term: —4(1)+1=-3 terms is —4. natural

number.
Second term: —4(2) + 1 =-7

Third term: —4(3)+1=-11
Fourth term: -4(4)+1=-14
Tenth term:  -4(10) + 1 =-39
n'" term: —4(n) + 1

1. Determine the tenth and n' terms using a table and number sentence.

a. n'hterm is:

10 19 12 13



e. nhterm is:

¢ 40’5"‘;!b’a‘bi

\AAAR

¢
L 4
MUBEEESEE

f. n'htermis:

g. n"termis:

LR X XAX
X XX,
\
2 3 4 10 n
-3 6 15 | 24
2 3 4 10 n
13 | 17 | 2 25
2 3 4 10 n
% | 10 | 26 | 42

2. Make notes on how you solved the sequences.

0

Problem solving

Determine the tenth and n'" terms using a table and a number sentence.

n™ term is: | |
3 6 9 10 12 n
13 40 85 2 148 2
n™ termis: |

18 16 17 18 19 20 241

22 28 24 28

20 20 25 29 &0
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“Morelnumbersequences

Give the next three terms
Do G A 5P

23; 33 4% 5% ..

~8:[27:][64:125; ...

1. Complete the tables.

Example:

1 2 3 4 10 n
2 5 10 17 e e

The bottom row of terms for each position in sequence (n) is obtained by using the formula or rule:
square the position number (n) in the top row and add 1 =n?+ 1.

First term: 2 =(1)2+1

Secondterm: 5 =(2)2+1

Third term: 10 =(3)2+1

Fourth term: 17 =(4)2+1 (O}
Tenth term: 101 =(10)2+1

n'hterm: =n?+1

a. 3 4 5 6 10 n
7 14 23 34 2 2
Third term: 7 =
Fourth term: 14 =
Fifth term: 23 =
Sixthterm: 34 =

Tenth term: =
n'" term: =

Make notes on how you solved the sequences

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96



L X X X 0000
PORAXXX

¢
225508
X X 0‘
Secondterm: 11 =
Fourth term: 67 =
Sixth term: 219

Eighth term: 515

Tenth term: =

n'™ term: =
C. -5 0 5 10 15 n
-10% . 194 | 291 2

Minus Fifth term: -10+%

Zero term: > =
Fifth term: =
Tenth term: 197 =
Fiffeenth term: 29+ =
n'™ term: =

10 n
216 512 2 2

>
| N
QO [ N
o~
(0]

@

Second term: 8
Fourth term:

Sixth term: 216
Eighth term: 512

Tenth term: =

n'h term: =
e. 1 4 8 10 n
2 5 17 65 2 2

First term: 2
Second term: 5
Fourth term: 17
Eighth term: 65
Tenth term:

n'™ term:

Share your answers with a friend. Do you have the same rules for the n'" value of term?
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. ¢® v (Geomelric patierns

/ \ What will the next / _\ How will you
pattern be? determine the next
\ / The rule: add one / \ patterne
R section to each side. \

(1 x 6) \ /

2x6)

1 2 3 4 5
6 12 18 24 30

10 n
60 [

First term: 6(1)=6
Second term: 6(2) =12
Third term: 6(3) =18
Fourth term: 6(4) =24
Fifth term: 6(5) =30
Tenth term:  6(10) = 60
n'™ term: 6(n) = 6n

1. Do the following: (You may need to use a seperate sheet of paper.)
i. Draw the first four terms in each of the following geometric patterns.
ii. Write them in a table determining the first, second, third, fourth, tenth and n'™
terms.
ii. Write number sentences for each table.

a. Heptagon

© 49 2 8 4 858 6 7 8 © 90 911 12 18 14
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kla Pentadecagon Y ’ ’ “

c. Ilcosagon

@
&...
\

Do the same with an icosekaipentagon.

9
18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Look at the example. Discuss. What will the 10" term be?

-110

11215

10

y=3x++%
-2 -1 0 1 2 5 10
5% 23 vy 3+ 6% 15%
y=3(2)+% y=3(1)+7T yp=3(0)+7 »y=3(1)+%F y=3(2+% y=3(5+7
y=-6+7 y=—3+% y=0+% y=3+7 y=6+7 y=]5+%
=5t y=2b y=t yesk y=ek e

© 1 2 8 4 8 B ¥
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0’0’0’0’0‘3‘
XX XXX
¢ ‘0 ’000 ‘0’0 ’0
W .0 ’0 ‘:

2 | 3 150 |75]100

y=%x+4

e 1|13 | 5|7 |27 47
y=-4x-3

2. Complete the tables. What is the value of m and n?

afol1]2]s5]a] © 1 1213laln]e]7
m m

3
3
oo

How did you solve for m?

Describe In your own words how you solved for m.
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Algebraic expressions

constants, as their

values do not change

6.

b, x, p.z yandc % 13z 4c
are variables. 7b _4

p
4 \/y—
-1,5, 4and 3 are 4

I—1 5
1

Here are
examples of a

coefficient. '

In 4x + 3y there are two terms, 4x and 3y,
and the coefficient of x in 4x is 4 and the
coefficient of y in 3y is 3.

(JOR

Here are some 3 x+4 _j_
examples of + 3
algebraic
expressions. , 32 + 6 y— 3
Expressions Expressions I 3x+y x—3y+3
with one with two . ®
Term terms. ' Expressions
with three

terms. l

1. Identify the variables, constants and coefficients in the following.

a. 5x? b. 2x? + 4x
xis a variable, 5is a constant and also a coefficient.
X X2
Co 4 d. A4
e. 9x*+5 f. xy?
g. 100xy + x h. 46>+ 2x+ 3

© 19 2 8 4 8 6 ¥ & © 90 11 12
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Write down the terms and coefficients of the variables in the following algebraic
expressions:

302~ 4y b. Fx+y c. 3x+dy—%

X2+ 2xy + y? €. 775

3.

a.

Circle the like terms in the following algebraic expressions, and then add them
together.

@— 4xy +(5x?- 9 b. xyz—5xy + bzx + 15xyz -1

3x? + 5x2 = 8x2

C.

2+ 3= 3xy + byx — 4y° d. abc + bed + cda

4.

Give five examples of each.

Monomial Binomial Trinomial

Problem solving

Create an algebraic expression with variables, constants and using all the basic operations. Simplify the
expression.

1
18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30




A *

Y

14

Opera‘nons withi algebraiciexpressions

P= .

4a%b and 10a?b are like terms.

90

In the expression:
3x% + 2xy — 5y° — 4xy + 9, the like
terms are 2xy and —4xy.

1. Add the following algebraic expressions.

Example:

Add -3x+4and 24> -7x -2
(-3x+4) + (24> - 7x-2)
=222+ (-3x—7x) + (4-2)
=2x?-10x + 2

3
a. sx2+x+1land ¥a2+1x+5

b. £x3—x2+ 1 and 222+ x -3

C. xy+ 5 +zxand 3xy — +

d §:X

4y 3x
.xz+2y+ZOnd z+2y—2

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96
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0’0‘0’00000’0
AAAAXR,

2. Subtract the following algebraic expressions: L e .““" “ “

@

&

Example: ‘
Subtract 2x? - 7x — 2 from —3x + 4

(-3x+4) - (2x*-7x-2)

=22+ [-3x — (-7x)] + [(4 - (-2)]

=-2x2+ (-3x + 7x) + (4 + 2)

=2+ 4x + 6

a. 7x®-3x2+ 2 fromx2—5x + 2

X X %
b. v +% -3from5 -5 +7+4x2

®
o,

C. ax?+ 2hxy + by? from cx? + 2gxy + dy?

Problem solving

Create an algebraic expression with variables and constants using all the basic operations. Simplify the
expression. Date:




A » ;
sihelproduci off aimenemialfand
\ " polymomidl

alb +c)
=axXb+axc or

=ab + ac

3(a+b)
:(3Xa)+(3Xb) or
=3a + 3b

x(2 + 4)
= (xx2) + [xx 4

=2x + 4x

or

= bx

2a (3a% - 4a + 5)

(2a % 3a?) - (2a x4a) + (2a % 5)
=6a'"2-8a'" + 10a

= 6a®-8a?+ 10a

—2a(3a% - 4a + 5)

Monomials multiplied by polynomials (Applying the distributive property)

or 30?2 —4a 5

or
= (- 2) + (- - + (2a +
(—2a x 3a?) + (—2a x —4a) + (-2a + 5) 32 —4a 5
— /142 141 _
oo 2 [ -6at| 8" |-10a]
=-6a*®+ 8a%-10a
1. Revision: calculate.
Example: 2(3 + 4) or 2(3 + 4)

=(2x3)+ (2x4) Both ways are correct. l =2(7)
_ Sometimes it is easier to _
=6+8 - wirite it in brackets. r =14

=14

& 6 U

¢ 10 91 92 18 14 14



’ ’ ’ ®, ’0‘0‘0‘0‘0‘%

|
‘ ’ ’ ’000‘0’0‘0.0’0

[ 000000000404

) VYOO

a. 3(6+9) b. 8(3+7) c. 5(2+1) ’ “ K/ "““‘
\

2. Revision: Simplify.

Example: a(b + ¢)
=(axb)+(axc)

=ab + ac

a. b(c+d) b. s(r+p) C. z(e+c¢)

®
o,

3. Revision: Simplify.

Example: 3(a + b)
=(3xa)+(3x0)
=3a +3b

a. 7(b+¢) b. 8(p + q) C. 4(x+y)

o
00

ign:

continued @}
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4. Revision: Simplify.

Example: x(2 + 4) or x(2 + 4)
= (xx2) + (x x 4) = x(6)
=2x + 4x = bx
= bx
a. x(6+3) b. m(9+2) c. y(5+7)
5. Simplify.

Example: 2x(3x? —4x + 5)

= 6x1*2 - 8x"1 + 10x @
= 65— 8x% + 10x
a. 2x (x*-11x+12) b. 2x (x*-x+12) C. 4x (3x2—-9x + 15)
6. Simplify.
Example: _0y(3x? 4y + 5)
= (-2x) (3x%) + (-2x) (-4x) + (22) (+ 5) _m)

=—6x'"2 - 8x""1 + 10x
=—6x> + 8x° — 10x

18

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96
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a. 2x (2x?—x + 4) b. —4x (x2—x + 12) C. —2x (x?-6x + 8) & ’ . ‘

4

7. fx==3,then: 4x2+ 3x +2 =
Q. 5x2+ 6bx+7 b. 9x2+ 6éx+5 C. 2%+7x+6

8. Simplify and then substitute x = -2
® a. 2x (4x% + 5x + 6) b. 4x (x2—3x + 2) C. 5x (x2+ 12x + 20)

Problem solving

The a x can be “distributed” across the 2 + 4 into a x 2 plus a x 4. What did the original sum look like?2

=3
Determine the value of x2-3ifx= 7 .

Create your own monomial multiplied by a trinomial and simplify it. .

Create your own monomial multiplied by a frinomial and simplify it using the distributive property. S

Create your own trinomial and divide it by a monomial which is a factor of all three terms in the Date:
frinomial.
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y@' thelproduci oft wetbinemials
N

(3 + @) or (3+4)(83+5  or 3 5

= (3x3) + (3 x5)+ (4 x 3)+(4 x 5) z;éxS 3

=9+15+12+20 4
=56

Remember:

positive number x positive number = positive number
negative number x negative number = positive number
positive number x negative number = negative number

(e
§ 1. Multiply.
I~ Example: (x +2)(x + 3)
Loy
~T

= (xxx) + (xx 3) + (2x x) + (2 3) *
=x""+3x+2x+6 2
=x2+3x+2x+ 6

=x?2+5x+6

b. (x+ 3)(x+ 4)

a. (x+2)(x+2) C. (x+1)(x+1)

20

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96
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2. Multiply. . A“”"“‘
Example: (x-2)(x-3) ‘
-y ZS
&
= (v x2) + (xx 3) + (-2 % x) + (-2 x3) X
=x" -3x-2x+6 )
=x2-5x+6
a. (x—3)(x—4) b. (x-5)(x-7) C. (x=2)(x-4)
® @
3. Multiply.

Example: (x + 2)(x - 3)

-Gy
N—

X -3
= (x % x) + (x x -3) + (-2 x x) + (2 x -3) *
=x" -3x+2x-6 2

=x?-x-6

o
00

ign:

continued

2
18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30

1

‘ o —



9

a. (x+5)(x-95) b. (x+2)(x-8)

y BThelproduci offiweibinomialsicontinted
Ey

Cc. (x+7)(x-8)

4. Multiply.
Example: (x-2)(x + 3)
g
N—r—rmo'

= xx) + (xx3) + (-2 xx) +(-2x3)

=x" +3x-2x-6

=x2+x-6
(x—4)(x+ )

a. b. (x—-2)(x+8)

C. (x—5)(x+ 4)

22
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5. Multiply. n 0.“‘0’0’0 “

Example: (x+ 2)? ‘
=(x+2)(x+2)and (x-2)(x-2)
=x?+2x+2x+4andx?-2x—-2x+ 4
=x?+4x+4and x?—4x + 4

=x?t4x+4

/N

<>

a. (x£3)? b. (x+4)? C. (xx6)?

6. Simplify.

Example: 2(x - 3)?
= 2[(x=3)(x-3)]
= 2[x?-3x -3x + 9]

50 e 1%

=2x2-12x+ 18

o
00

ign:

continued

2
18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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“‘1" |
sTihelproduct of twelbinemialsicontinted
&y

a. 2(x—6)? b. 6(x—7)? c. 3(x-2)?

d. —4(x—1)2 e. —7(x - 6)? f. 2(x—5)?

7. Revision: simplify. @
Example: see previous worksheet for example.

a. 2(x + 3)? b. 6(x+2)? c. 3(x+3)?

d. 3(x+2)? e. —1(x+2)2 f. —3(x + 3)2

24
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8. Simpilify.

Example: (x + 1)(2x-5)
=2¢°-5x+2x-5
=2¢°-3x-5

a. (x+2)(x-3) b. (x+2)(x—4)

o 0‘0‘0‘0‘0“‘
L XX XXX,

WAAARAA,
A 0‘0’0‘0‘0’0
X AN p

ooe

C. (x+1)(x-29)

9. Simplify.

Example: 3(x + 1)(2x - 5) or
= (3x + 3)(2x - 5)
= (38x x 2x) + (Bx x = 5) + (3 x 2x) + (3 x =5)
=6éx*—15x+ ébx—15
=6bx?-9x-15

a. 3(x+2)(3x-1) b. 2(2x—5)(3x + 1)

3(x+ 1)(2x-5)
=3(2x2 + 2x - 5x - 5)
= 3(2x%* - 3x - 5)
=6x>-9x-15

C.5(2x +7)(3x-95)

ign:

continued
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10. Simplify.
a. 2(x+1)2+ 4(x + 2)(x-3) b. 3(a-2)?+ (2a - 3)(a - 4)

Multiplying algebraic expressions together

In order to multiply two algebraic expressions, each of the terms of one algebraic ®
expression is multiplied by each of the terms of the other algebraic expression and
the result is simplified by adding the like terms.

11. Multiply these algebraic expressions and simplify (delete together).

Example: Multiply 2n + 3 by n?-3n + 4
(2n + 3)(n?-3n + 4)
=2n (n*-3n+4) +3 (n?-3n + 4)
=2nxn?+2n (-3n) +2n x4+ 3 xn?+3 (-3n) +3 x 4
=2n%-6n’+8n+3n?-9n+ 12
=2n%-3n°-n+12

’e(2n+3)(n°-3n+4)=2n°-3n2-n+12

a. (2x+1)(x*-2x+1) =

26
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b. (b+6)(b2=12b+72) = 0‘0‘0’0’0“
4

‘@

12. Multiply.

Example: \yitiply 242 - 3x - Z by -« + £

Solution:  (2x2 - 3x — %) (~x + <)
=22 (w+ %) -3 (w+ F) - % [+ )
202 % (—x) + 202 X L —3xx (x) ~ 3w x L - x ()= x £
=20+ 14x +32-21+9 -8
=2x%+ 3x? + 14x - 12—2—?

o.o (2x2—3x—%)(—x+%) =_2x3+ 3x2+ '|4x_ ]2_6x_:23

a. 2+7c-14by—c+ L b. 262-5b-%by-b+ %

Problem solving

Create two binomial expressions (with coefficients that are positive or negative integers). Mulfiply them
together and simplify the product.




y)A

iDivide! a frinomialland pelymemidl

y"' OVaimonomial

Compare the examples.

Example 1: Example 2: Example 3:
4t — 2 Prs 6x° = 8x?
22 ol 2x
‘2 _ b 8

:‘2‘—%_%2 XXX = x — 2x
- XX

= 2x*? — x>? = 3x3" — 4x%
=X

=2x’—x = 3% — 4x

1. Revision: simplify using examples 1 and 2 above to guide you.

2x2 — 2x 3x? — bx 10x%— 10x
Q. 2% o. 3x C. S5x
@
2. Simplify.
Example: 6x°—8x?+2x+ 10
2x

_&® &2 2 10
=2 2t 2

=30 4a2 + 1+ 2

=32 dx+ 1+

b6x® + 2x% + 2x b 12x° + éx2 + 6x 1553 + 1022 + 30x

a.

28
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ba® + 8x2 + 2x + 8 1203+ 6x2 +9x+ 9 ¢ 20x3+16x2—8x—8‘§“"’.“‘

d. 2x . 3x . 4x
4

3. Divide and test.
Example: (2x? + 5x + 3) + (2x + 3)

X+ 1 Test
2+3) 22+ 55+ 3 i
z =2x°+3x+2x+3
—(2x% + 3x) =2x24+ 5x +3
2x+ 3
—(2x + 3)
a. (Bx?2+7x+4)+ (3x+4)=
® ®

b. (5x2+21x+ 18) + (5x + 6) =

C. (222 +18x+16) + (x+2) =

Problem solving

Create a polynomial divided by a monomial.

Find the remainder when x? —x + 1 is divided by x + 1.

Find the quotient and remainder when x* + 2x° + %x— + is divided by 22 + .




» A
| ¢@ Algebraic expressions andisubstifiliion
| 1»'

Look at this example:

9

We can evaluate any algebraic expression for
Given values(s) of the variable(s) occurring in it.

-

Find the value of 3x2—x+ 2whenx =2

Let us understand the steps involved.

First, substitute the given variable
with the given value, i.e.
3x(22)-(2) +2

And then simplify the numerical
result obtained in the first step.
3x22-2+2=3%x4-2+2

Take two other examples:

(3x2-3x+ 1)(x—1) whenx=3
Substitute x with 3 and we get
(3x32-3x3+1)(3-1)
=(3x9-9+1)(2)

=2(19) =38

(3x2—1) + (4x® — 4x — 3) when x = -1
Substitute with x =-1 and we get

N (3 (1) = 1] + [4(-1)°~4 (-1) -3]
theref =3-1+[-4+4-3]
erefore —9_3
=1
3x?2—x+2=12whenx=2
1. Evaluate each of the following algebraic expressions for the indicated value of the ®
variable: x = 4
Example: x> +3x-5
(4)? +3(4) -5
=16+12-5
=28-5
=23
a. x>+ 2x-8 b. x>+ 3x-5 c. x*-3x-8

d. x2—4x+?2

f. x2—5x—-10

© 191 2 8 4 8 6

U ¢ 10 91 92 18 14 14
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Example: %x3 + %xz -+ ’ . “

2 4 7
=S(-1P+F-1)2—=
_ 2 4 7
=-3t3-7%
__2_3
=8 5
_ =10-9
- 15
_ =12
=18
4
=-175
1 3 2 3 1 1 1 1 1
a. a2+ Sx— = b. Ix*+7x—7 c. 7x*+7x— 10
35 1. .1 L 3.1 .1 1o, 1 1
d. Tx*—5x+ 3 e. gx°+7Tx+ 3 f. zx°+ 7x+ 73
) ©

3. Evaluate each of the following algebraic expressions for the indicated value of the
vaﬁaue:x='%

X

Example: 2 |, &2 7
3x T3 _]x2

2 3 7
=3yt 4 -
2, =
T + 7

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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4 1 1
a8l BN

4. Evaluate each of the following algebraic expressions for the indicated values of
the variables: x=2 and y=1

Example:if x=2 and y=1
&
then 5 + 3xy—11

22
:T4+(3)(2)(1)—”
= (F)+6-
=4+6-11
=
2 2
Q.x7+2xy+5: b.x7+3xy+l]= C. §—§—3xy—7= @
2
d. &-2xy-3= e. T 4axy+10= f. 54 any+2=

4 8 6 v 8 9 10 91 12
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5. Evaluate each of the following algebraic expressions for the indicated values of ‘

the variables: x=2,y=1 and z=-3

Example: fx=2y=12=-3
then xyz —x®—y3+2°
=(2)(1)=3) = (2° = (1)° + (=3)°

=-6-8-1-27

=42
A. xyz+x?+y>+ 2= b. xyz+x3-y2-23= C. xyz—x°—y3+22=
d. x%yB—x2+y2-22= €. xyz+xP+y3-23= f. xyz—a?2—y2+22=

Problem solving Sign:

Explain in your own words what it means to evaluate an algebraic expression for the indicated values. Date:
You can make use of an example to explain this.

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30

0
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Expand: 2« (x + 3) X 3 Factorising is the reverse of

= 2x2 + bx 2% expanding an expression
through multiplication.

Factorise: 2x2 + éx o’

=2x (x+ 3)
R Note that 1 and -1 are
Factorise: a - 4b common factors of every
=1 (a - 4b) expression.

Factorise: 4b-a
=-1 (a - 4b)

1. Multiply a monomial by a binomial and factorise your answer.

Example: Expand:  2x(x + 3) Factorise: 2x”+ 6x
=2x2 + bx = 2x(x + 3)
a. 2(x-3) b. 4x(x-1)
@
C. x(y+1) d. p(q + 3)

e. 2a(a+ 1) f. abc(ab — abc)

34
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2. Factorise the following (always start by looking for a common factor, . \“"““‘

do not forget 1 or -1 and write the terms in the factor in alphabetical order). ‘
Example: Factorise: a-4b Factorise: 4b-a
= 1(a - 4b) =-1(a - 4b)
a. y—x?= b. 2x2—c=
@ c. x?+1= d. p’¢°-n= ®

Problem solving Sign:

Expand the following and prove your answer by factorising.  2(p® + 8p? — 5p) Date:

16 17 18 19 20 21 22 28 24 286 26 2y 26 29 0
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Remember: Factorising is the reverse of expanding. To factorise, rewrite

Revi h to f tori the expression as
evise how 1o raciorise. . . factors multiplied
Look for the largest number that can divide into each term ~ together.

of the given expression. Look for any common factors.

+
12x 20xy This is because 4x is the largest
= 4x(3 + 5y) . factor of both 12x and 20xy.

Check by expanding your answer.

4x(3 - 5y)
= 12x + 20xy

1. Factorise.

Example: 6éa* - 4a? Check your answer by multiplication:
=2a? (3a?-2) 2a? (3a?-2)
=2a? X 3a® + 2a? (- 2)= 6a* - 4a?
a. 8y*—4y? b. 10a* - 6a?
@
c. 18x*-36x? d. 12m* - 15m?

2. Factorise (group terms together).

Example: ax-—bx +2a-2b Check your answer:
=x(a—-b) +2(a-b) (a—0) (x+2)
=(a-b)(x+2) =ax—-bx+2a-2b
a. bx—cx+ 3b-3c b. cd—-ce+ 2d—-2e

C. cy—dy+2c-2d d. mx—my+ 5x— 5y

36
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3. Factorise (group terms together). I R AR X

Example: 2x(a-b)—-3(a-b) Check your answer: and ’ ’ ‘
= (@ - b)(2x - 3) (@-b) (2x-3) 2% (a—b) -3 (a—b) ‘
= 2ax — 3a — 2bx + 3b =2ax—bx—3a +3b
a. 3x(m—-n)-2(-n+m) = b. 3g(d—e)-1(-e+d) =
C. 2a(x—y) =5~y +x) = d. 2d(a-c)-3(-c+a) =

4. Factorise. (Remember to look for a common factor first.)

Example: 2x(a-b)-3(b-a) Check your answer: and
=2x(a—-b)-3(-a + b) (a—=0b) (2x + 3) 2x (a—-b) -3 (b-a)
=2x(a—0b) + 3(a-b) = 2ax - 2bx + 3a — 3b = 2ax - 2bx - 3b + 3a
= (a-b)(2x + 3)
a. 5d?>+20d +2d +8 b. 3a%bc — 4abc + b6a’+ 8a
® coebt-op= d. 3m(p-q) - 3(~q +p) = ©

5. Factorise.

Example: (a+ b)?2—5(a + b)
= (a +b)[(a +b) - 9]

= (a+b)(a+b-5)
a. 7(x*-xy) + (y—x) = b. ab?>-ac?=
c. 12162 +11b = d. 9(a®>—-ab) —é(a-b) =

a. am—bm + 2a-2b b. k(2k—4m) + (7k—14m) C. 4x*—16y*= Date:
d. mn—-pn+2m-2p e. 4p(c—d)-7(-d + ¢

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Look at the examples. Describe what happens in them

1. Factorise.

Example: See example 1 above.

a. 36x?-1 b. 16y?-1

C. 64p>—1 d. 49m? -1

e. 100a? -1 f. 9¢°-1

2. Factorise.

Example: See example 2 above.

a. dt-g*=

® U O 10 91 12 18
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3. Factorise.

Example: See example 3 on the previous page.

Q. 4x%- 64 b. 2x2 -2
c. 3x?-39 d. 7x*>-56
e. 6x>—42 f. 9x2-90
® 4. Factorise. °
Example: See example 4 on the previous page.
a. 3b6(x+y)2-4= b. 4(m +n)?-49 =
c. 16(d +e)?-81= d. 25(o + p)2-81 =
e. 49(v+w)2-16= f. (q+7)2-16=

Problem solving

Is 12 a factor of 482 Is 3p2 a factor of 6p*2
3,25 4,56
Is 12x°y“2z> a factor of 24x"y°2°¢ How do you know? Dot

If = + 552 —4x + 5 is a polynomial, what is the common factor?

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Look at the examples. Discuss them.

Example 1: Example 2: Example 3:
2 + by Sx—3y 9a2 -1
x+ 3y bx — by 3a + 1
2[x + 3y) _ S(x=y) 3a-1)(3a +1
= (x+3y) = b(x-y) = 3a + |
=2 -7 =3a-1
1. Factorise.
Example: See example 1 above.
3x + by 2x + 8y 2x + 12y
a. “x+2y b. “+4 C. x+6y
3x + 9y 2x + 10y Sx + 10y
d. x+3y €. «x+5y f. x+2y
2. Factorise.
Example: See example 2 above.
2x — 2y 3x -3y Sx— b5y
a. Sx-D5y b. 9x-9y C. 10x — 10y

2 8 4 8 (B U

O 10 91 92 18 14
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4x— 4y 2x =2y 4x — 4y
8x — 8y €. Bx—6y f. 12x — 12y 4 ’ . ‘

3. Factorise.

Example: See example 3 on the previous page.

81la?—1 36a? -1 16a? -1
A. 9g+1 B. Ga+1 C. 4ag-1
®
12102 -1 25a% -1 100a2 — 1
1Ma + 1 S5a + 1 f. TT0a-1

Problem solving

Factorise: .
a. b. C. d. e.
25x + 25y 7a-7b 4x + 28y 256a% -1 27x =27y
30x + 30y 14a - 14b x+7y 16a + 1 81x—8ly .
Sigl
f. 12x-108y 9. 225q%-1 h.  169a?+1 i. 8x + 56y o 16x—16y
x—9y 15a + 1 13a + 1 x+7y 425 — 42y ot

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Revise.

Both operations
x2+5x+ 6 are positive.

(x +3)
R =x2+5x+6 3x2=6 x
= (x + 3) (x + 2) ;
x*—5x+ 6 x>—x—-6
(x=3)(x-2) (x=3)(x+2)
(x—2)

(x+2)

(w1 w)

1. Factorise.

Example: x?>+ 5x + 6

(x +3)
=x2+5x+6 x
= (x+3)(x+2 ’
(x+3)(x+2) 2
a. x> +3x+2 b, x2+4x+3

C. x*’+6x+5

d. x*2+8x+12

f. 22+ 12x+ 20

42
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2. Factorise. ;

Example: x2—5x + 6 (x—2) &
= (x-3)(x-2) X ’ ‘ “
3
a. x2-6x+9 b. x2—4x+ 3 C. x’—6x+8
d. x2-9x+8 e. x*2-12x+ 20 f. x2-7x+6
3. Factorise.
Example: x2—x-6 (x +2)
= (x - 3)(x + 2) x
® 3
a. x2—-x-12 b. x2-3x-10 C. x2—-x-2
d. x2-2x—-24 e. x2-2x-15 f. x2-2x-8

Problem solving

Factorise a2 4k 11855 4 56 x2—2x—45
x?+ 14x + 48 x2—x+ 132 ,
2+ 13+ 42 - 16x+63 -
x?2+ 13x + 42 x2—10x—24 Dt
x?+ 13x + 40 xX2—x-72

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Look at the examples. Discuss.

Example 1: Example 2:
2x =8 3x+1=7
2x _ 8 x+1-1=7-1
2 T2
3x =6
x=4 B _ 6
3 3
x=2
1. Solve for x.
Example: x—-3=4
x—3+3=4+3
x=7
a. x—-4=7 b. x-4=9 c.x—-4=15
d. x-3=8 e. x—2=12 f.x-5=9
2. Solve for x.
Example: —6x=-12
—bx _ =12
-6~ -6
x =2
a. “4x=-16 b. -x=-15 c. -7/x=-28

f. 9x=-90

4 5 G ¢ G

¢ 10 91 92 18 14 14
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3. Solve for x.

Example: 4x-3=9
4x-3+3=9+3

4x=12

Ax _ 12

4 — 4

x=3
Q. 4x-4=4 b. 2x—-15=1 c. 8-8=8
d. 2x-15=1 e. 5x —10=10 f. 12x-9=27
g. x-15=15 h. 7x-5=9 i. 2x—-3=3

Problem solving

Write an equation for each of these and solve it.

Gugu is 9 years older than Sam. In 3 years’ fime Gugu will be twice as old as Sam. How old is Gugu now?

Peter has five computer games. Sarah has twice as many as Peter. Thoko has two more than Sarah and
Peter together. How many games does Thoko have?

Thapelo has six sweets more than Palesa. In total they have 24 sweets. How many sweets does Palesa
have?e

Melissa starts to save money in her piggy bank. She starts with R5 in January and saves double the amount
in each consecutive month. How much money did she save after 6 months?

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Look at the example. Discuss.

Solve for x.

x>-3x=0

x (x—3) = 0 (Make sure the right hand side is zero then factorise left-hand side)
x=0orx-3=0 (at least one factor = 0)

Therefore x = 0 or x = 3 (add 3 to both sides to solve the equation)

1. Solve the following equations:

Example: x?>+4x=0
x(x+4)=0
x=0orx+4=0
x=0o0rx=-4

a. a2+8a=0 b. 2+9t=0 c. x2+7x=0

d. x>+5x=0 e. ¢g°+12q=0 f. ¢+ 10g =0

g. b>+6b=0

4 5 B U ¢ 10 91 92 18 14 14
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2. Solve for x. ‘,“"’ .‘ “

Example: 2x?+ 4x=0 ‘
2x(x+2)=0
2x=0o0rx+2=0
2D orx+2-2=-2

L x=0o0rx=-2

@

rh

3¢

a. 5x2+10x=0 b. 2a°+2a=0 c. 12p2+24p =0
d. 6a?+12a=0 e. 802+8b=0 f. 7x2+28x=0

® g. 3x2+9x=0 h. 4x2+ 12x=0 i. 962+ 27b=0 A
j. 2¢2+8x=0

How fast can you solve for x? .
Do the inverse operation. .

a. 9x2+ 15x=0 f.x2-4=0

b. x*+x2=0 g. x*-11x=0

c. x*-121=0 h. 4x?+100x =0

d. 1242+ 9x=0 i. 7x°+49x=0 ot
e. 3x?-27x=0 j. 5x2-225x=0

16 17 18 19 20 21 22 28 24 286 26 2y 26 29 0
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Look at the example. Discuss.

. At least one factor =0
Solve forx if x?—=25=0 -—'

[Factorise the difference of two squares on
(x+5)(x—-5)=0 the left-hand side.]

Ad'd—SToboThl x+5=00rx-5=0 Add.5’ro
sides of the e Doth sides of
equation. the equation.
Therefore x=-5o0orx=5

1. Solve for x:

Example: Solve forxif x2—16=0
(x+4)(x—4)=0
x=-4o0rx=4

a. ¥2-9=0 b. x2-36=0 c. x2-25=0

d. ¥2-169=0 e. x2-4=0 f.x2—100=0

2. Solve forx: x2-6,25=0
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© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96



E X000

g

IR XXX XXE
'SOOCOOL
IR XXXXX,
000000
3. Expand: ‘\“"‘.“‘
Example: (x+ 4)(x-4) =0 ‘
x*-16=0
a. (x+2)(x-2)=0 b. (x+7)(x-7)=0 C. (x+5)(x-5)=0
d. (x+9)(x-9)=0 e. (x+3)(x-3)=0 f. (x+8)(x-8)=0
g. (x+11)(x-11)=0 h. (x+12)(x-12)=0 i. (x+10)(x-10)=0
® Q
j. (x+14)(x—14) =0 4. Calculate: (x + 1,2)(x-1,2) = 0

How fast can you solve this? .

Solve for x if: .

»-1=0 2-16=0 .
x2-400=0 2-81=0 o
2 -256=0 o
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Look at the example. Discuss.

A rectangular prism with the following measurements:
Length = (2x) cm
Breadth = (x—1) cm
Height = (2x + 2) cm

Volume = length x breadth x height

Ixbxh
= (2x)cm x (x = T)cm x (2x + 2)cm
= (2x)(x = 1) x (2x + 2)cm?®

= (2x%—2x) x (2x + 2)cm3
= 4x3 + 4u? — 4x? — 4x cm?
= 4x° + 4x cm?

1. Find the volume of these prisms by using the above formula.

a.l=4xcm b. [=3xcm C.l=2x+2cm
b=4xcm b=x+3cm b=x+3cm @
h =5xcm h=x+1cm h=xcm

d. [=4x cm e. l=4xcm f. I=2xcm
b=x+2cm b=x+1cm b=2x+3cm

h=3x+1cm h=x+2cm h=3x+1cm

O 10 91 92 18 14
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g. l=8xcm h. I=(3x+2)cm i. = (3x+ 4)cm ‘ “"”“‘

b=5xcm b=(4x+1)cm b=(2x+3)cm
h =10xcm h =5x cm h =5xcm

2. Calculate the volume of these prisms in terms of x.
b.

3x

3x+ 1

Problem solving

— Look around the classroom or your home and create your own problems by measuring items such as
boxes and rectangular prism containers (tissue boxes, lunch tins, pencil cases, etc.)

— Ifx =3, calculate the actual volumes in question 2 above.

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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y EAlgebraiciequalionsisubstiilfion

Look at the examples. Discuss.

y = 2x% + 4x + 3. Calculate y if x = -2:

1. Calculate the value of y if x = -1 using both methods.

Example: y=3x?+ 6x +2 or y=3x2+ bx+2
y=3(-1)2+6(-1)+2 y=3x(x+2)+2
=3-6+2 = 3(=1) (=1 +2) +2
=-1 =3(-1)(1) +2
=-3+2
=-1
Q. y=202+8x+3 b. y=72%+ 14x+ 1 ®

C. y=2b%+4b+5 d. y=3x?+9x+5

52
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e. y=3x*+6éx+5 f.y=6x?+12x+ 4 ot ‘\‘ "“

&
000‘

g. y=5x>+10x + 2 h. y=4a?>+8a + 2

®
o,

i. y=3n?+6x+3 joy=2x?+6x+5

Problem solving

Substitute with the given value for the variable and calculate.

y=x2+5x+3;x=-2 y=4x2+ 10x+ 15, x=3

@
&...
\

y=2x2+7x—14;x=3 y=x?+9%x-7;x=4

y=5x2+6bx+ 12, x=-6

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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86a Using dlgebraicieqlationsiiofselve
\Cy4h praciical problems

Read and discuss before solving the problems.

Try to understand and not just memorise.
Yes, sometimes we need to memorise formulae and methods, but then make sure
you can explain to yourself and to other learners how they work.

If you get stuck when trying to solve an equation, try to approach the problem from
a different point of view. Is there another way of looking at the problem? Is there
another way of doing ite Can you solve part of the problem first?2

For example, if you need to show whether an expression is positive or negative, and
you cannot do it algebraically, a graphical method might help.

1. Write an equation for each of these and solve them.

a. 331 students went on a field trip. Six buses were filled and seven students travelled in
cars. How many students were in each bus?

b. Bongiwe had R24 to spend on seven pencils. After buying them she had R10 left.
How much did each pencil cost?

54
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c. The sum of three consecutive numbers is 72. What is the smallest of these . «“"““‘
numbers?2 ‘

d. The sum of three consecutive even numbers is 48. What is the smallest of these
numbers?e

e. You bought a magazine for R5 and four erasers. You spent a total of R25. How much
did each eraser cost?

ign:

continued @
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A pUSing algebraiciequationsiiolselve

( seraciical problems! doniinted

Suzanne had many boxes. She bought seven more. A week later half of all her boxes
were damaged. There were only 22 undamaged boxes leftf. How many boxes did

she start off withe

fl

g. Riana spent half of her monthly allowance on cell phone airfime. To help her earn
more money, her parents let her wash and vacuum their car for R40. What is her
monthly allowance if she ended up with R120¢

h. Rebecca had some sweets to give to her four friends. She kept 10 sweets for herself
and then divided the rest evenly among her friends. Each friend received two
sweets. With how many sweets did she start?

56
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i. How old am I if 400 reduced by two times my age is 2442 ¢ “A"‘Q“‘

4

J. Mpho sold half of her books and then bought 16 more. She now has 36 books. With
how many did she begin?

k. For a field trip, four learners travelled by car and the rest in nine buses. How many
learners were in each bus if 472 students went on the trip?

Problem solving

Write five of your own problems and solve them. Write down the rule that solves them.

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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. y@ ' Seme more algebraiciexpressions

Look at the example. Discuss.

Example: Complete the table below for x and y values for the equation: y = 2x? - 3.

21110 | 1] 2

5 | -1 =3|-1]5
y=2(-2)2-3  y=2(-1)2-3  y=2(0)2-3 y=2(1)2-3 y=2(2)2-3
=2(4)-3 =2(1)-3 =0-3 =2-3 =8-3
=8-3 =2-3 =-3 =2-3 =5

=5 =-1 =-1
1. Complete the table below for x and y values for the equation.
a.y=3x>-4 b. y=4x>-3 C.y=2x>-1
-1

= —1

58

© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96

°

N2



fﬂ??’?&h
00000C
O0000C
G000 000

REXXXD

2. Complete the table below for x and y values for the equation.

Example: y=x>-2

-3 | 2
7 2

y=(0)2-2 -1=x2-2 7=x2-2
=9-2 =0-2 2= 2=9
=7 =-2 x=1 x=3
a.y=x*>-3 b. y=x?-10 C.y=x>-4

I—2 1o I—2 1

Sign:

More equations...

Choose your own values for the variable. Draw tables and solve for y.

y=3x?-4 y=2x*-6 y=5p?>-10 y=6x?-5 y=q*-1
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A linear equation is an equation with one or more variables which can be
represented by a straight line on a graph. The equation is never squared or square
rooted. Example: y = x + 2.

X y=x+2 Ordered pair (coordinates) Choose some l
values for x.
-2 2+2=0 (-2, 0)
-1 SO (=1, 1)
0 0+2=2 (0, 2) If we draw a line
through all the points
1 1+2=3 (1, 3) ~and extend the line
2 2+2=4 (2, 4) You plot these in bofh cgreefcgons, we

— chosen points on
the set of axes.

~

Thisis a

that consists of y
isolated points.
- 4 ®
\\ 3 °®
? @
e
< - > X
-4 3 -2 - 0o 1 2 3 4
-1 1 -1
2 -2
=37 -3
—4 7 —4 7
\/ \/

1. Answer the following questions.

a. What does linear mean?

60
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b. Isy=x+ 3linear or non-linear? Draw it. ot . “"""“
4

c. Isy =x?+ 2 linear or non-linear? Draw it.

o
00

d. Compare you answers to b and c. Do exponents make an equation linear or non-
lineare

ign:

continued &
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Look at the examples. Discuss.

Example:
means a straight

line that increases
y y
A A or decreases.
4 .
3 .
2 -

. > X
1 2 3] 4
=11
(-3; -3) and (3; 3) (-3; 3) and (3; -3)
Increasing Decreasing -2
—3
4 A
\/
y
A
41 If a graph increases
or decreasesin a
3 1 curved line it is a
-
'I d
< > X
-4 -3 -2 - o 1 2 3 4

= d A non-linear graph
is not a straight line
™~ graph.

62
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2. Describe each graph using the words highlighted in green in this wo'rk’sh%:t‘ «‘ “ ’. " “
\

y y y
Q. b. C.

Problem solving

Draw a graph that includes four of the features learned in this worksheet.
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x—in‘rercep’r andly=iniercepi

Read and discuss The point at which the line crosses the

y y—axis is called The_

A -—

The y-intercept is the point on the
graph where the value of x is zero:
y—intercept = (0, y)

The x—intercept is the point on the
graph where the value of y is zero:
x-intercept = (x, 0)

2 1 The point at which the line crosses the

x—axis is called fhe_

-1 Example: Find the x and y intercepts of the graph of y = 2x -7

. To find the y—-intercept, To find the x—intercept,
substitute x with 0. substitute y with 0.
=31 y=2(0)-7 0=2x-7
v y=-7 2x=7
=%

The y-intercept is at point (0, -7) and the x-intercept is at point (%, 0)

Think back:
THEN . Using function notation
Think back fo when you were in These y = equations are functions. f(x) is @
primary school: your worksheets the symbol for a function involving a single
contained statements like variable (in this case x).
I:I +3=4andyou had tofilin Previously we would have said:
the box. y=2x+5; solve fory if x = 2.
NOW Now you can say:
Now you can say "x + 3 = 4" f(x) = 2x + 5, find f(-2).
Example: f(x) =2x + 5, find f(-2)
f(-2) =2(-2) +5
=_4+5
=1

Let us proceed with x- and y-intercepts.

Find x— and y-intercepts of y = f(x) = x* + x -2.

To find the x-intercepts, we solve To find the y-intercept, we substitute x =0
flx) =x>+x-2 f(0) = (0)2 + (0) — 2.

O=x>+x-2 y=02+0-2

O=(x+2)(x-1) y==2

x=lorx=-2 y=-2

So x—-intercepts are (1, 0) and (-2, 0) and the y-intercepts are (0, -2)

64
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1. Find the x- and y-intercepts.

Example: To find the y-intercept, substitute x with O

X AR AR OO

133K
“Ad 0 OO0

’ OOCKX

To find the x—intercept, substitute y with O ‘

y=2(0)-7 0=2x-7
y=-=7 2x=7
x=%=35
a.y=2x+4 b.y=2x+7 c.y=2x-5
d.y=3x-6 e. y=—-4x-1 f. y=-3x-2

2. Find the x- and y-intercepts.

a. y=x’>+2x+1

b. y=x>+3x-2

C.y=x>+4x-2

Problem solving

If the x—intercept is 4, what could the y-intercept be?

16 17 18 19 20 21

22 28 26 28 25 2y 25 20 0
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In‘rerpre‘ring graphsigradienif

Always move from left to right to
determine slope and increasing and
y decreasing
| |

|
P ——
Change in height. '
/ | Changein y. Gradient: Shongeiny
/ Change in x
/ I 4 |

/ Change in horizontal distance.

A

Change in x. I J ‘ ‘

< > Starting from the left with the line going
Y up to the right is a positive gradient
T — N —

Look at these examples:

y y y

< > < < >

Y y ’ y

The gradient of the $=24=25 2=+=05
lineis 3 =1. The line is steeper The line is less
so the gradient is steep, so the

larger. gradient is smaller.

66
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Starting from the left with the line going down to the right is a negative gradient. l ‘

: ; :

Negative gradient:

< Y > x € Y > > X € Y > X
The gradient is: =S =2
=3 2 4
3 - _2_%_ =
=1 =25 =-0,5

Remember these terms that we use when we talk about linear and non-linear
® graphs:

@
Q...
\

continued &

67

16 16 17 18 199 20 21 22 28 24 28 26 2¢7 26 20 0



Iinlerpreting graphsigradien

_confinted

1. What are the gradients of these lines?
X

a. A

68
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A : L X XXX,
. What are the gradients of these lines? ¢ 0 ‘ ‘ ‘ . ‘
. . K00
a. A / o. ﬁ\ Vs ’ ’ “
/ \
/ \
/ \
<—{ > < >
Y
C 3;‘ d K
T \\\
~.
N
< > ) ®
@ < Y > Y
o 4 A
| \
| \
| \
<€ Y / > < Y \ > .
o
®

Problem solving

How would you determine the gradient of any object in your home.

18 16 17 18 19 20 241

22 28 26 28 25 2y 25 20 0
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2 yo Useltablesioflorderedipairs

4

Describe the graph using:
* Linear or non-linear

e e Constant, increasing, decreasing

71 *  Maximum or minimum (or not applicable) ®
-8 » Discrete or continuous

9+ « y-intercept and x-intercept

1. Plot the following on the Cartesian plane. Use some of the above words to
describe the graphs.

3|2|-11]0|1|2|3]4 % —4|-3|-2|-1|10]|1]2
2|-1]0 |1 314|5

2 8 4 8 (B U ¢ 10 91 92 18 14 14
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Problem solving

Create your own table with ordered pairs and a graph showing a linear graph intercepting the x—axis pate:
and y—axis.

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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, ¢® iMore graphs
/e y 44

In this equation for all the values of y, x = 4 and it is plotted as a straight vertical
line. We can say that the equation is independent from y.

If you write it in a table, it looks like this:

4 4 4 4 4 4 4 x
A A
-3 | 2 | -1 0 ] 2 3 5
< ® ° 4 ® ® ® >
(-3.4) (-2.4) (-1.4) (1.4) (2.4) (3.4)
. 34 @ (43)
These are the These are the
ordered pairs. 2 ®(42) ordered pairs.
—

1 1 ® (41)

5 % 5 2 4 o1 2 5 o5 Y
-1 $ (-1

—2 4 ® (4-2)
-3 4 ® (4-3)
-2 | -1 3 |,
4 4 4 4 4 | ®

v v

y=4
This equation is independent from x, so for all values of x, y = 4, it is plotted as a

straight horizontal line.

1. Sketch and compare the graphs of:

3 b. x=-2
3 y=-2

a.

i
Y

72
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Problem solving
Date:

Sketch and compare the graphs of y =2,5 and x = 2,5.

73
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E ¢® v Yetimore graphs

C.

2.

-2 | -

Is this graph
linear or

-2 | -1

non-linear?

What are
ordered pairs?

LX=Yy b. x=-y
X =y d. —x=-y

Describe each graph.

a. Is the graph linear or non-lineare

EiE) Is this graph
constant,
(2.2) increasing or
decreasing?
(1) -
5 5 4 Y

What will
the graph
look like if it is

decreasing?

. Sketch and compare the graphs. Use the graph paper on the next page. Use
colour and label each graph.

a.

o}

b. Is the graph constant, increasing or decreasing?

a.

o}

C. d.

74
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Problem solving

Compare the graphs a, b, c and d.




()

,
¢® ' Yeildmore graphs
‘ X\

Sketch and compare the graphs: y=2x; y=2x+ 1; y=2x -1

y=2 y=2x+1 y=2x-1

3|-2|-1{0| 12|83 3|2|-1{0|1|2]3 3|-2|-110|1]2
6412102416 =5 |3|-1|1|3|5]|7 -7 |=-5|-83|-1|1]3

~+— Y
8 -7 7 8
®

1. Sketch and compare the graphs of x
A
a. y=3x &
y=3x+ 1 Z
y=3x-1 4
4
34
2_
'|_

G — 77T T T T T T 0 T T T T T T T > y

8 -7-6-5-4-3-2-1 1 2 3 4 5 6 7 8

1

-
34
4
—5-
6
74

By
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a'y 00 ‘0’0’0‘0.0‘0

5900000

A

A4 -
OO0
¢

] AR XXX XX
7 A
4 4449
A ¢
4]
3_
2_
'|_
8 76 -5 4 3 -2 —'1_?_ T3 3 578 Y
-2
-
4
54
—6
_7—
83 C. y=4x o}
y= 4x + 1 7
y=4x-2 6
5
4
3_
2_
'|_
D B e e e e e B ) —— 1Y
-8 —7—6—5—4—3—2—1_]_ 1 2 3 4 5 6 7 8
2 ®
-3
x -4
_5-
d. y=éx b N
y=6x+4 7. ]
y=6x—1 6 I
o v
4]
3_
2
i
- ST T T T T T >y

8 -7-6-5-4-3-2-1 1 2 3 4 5 6 7 8

v

Problem solving. -

&\IQUI#Q)M
O]
009

Sketch and compare the graphs of y = éx, y = éx + 1 and y = éx -1

77
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y *Skefich and compare!graphs
Y&y

y=3x

2| -1 11213 -
= 5%
6| -3 31619
= 4x
2 ] 1 2 3
= 3%
8| -4 4 8 | 12
2 1 1 2 3
-10|-5|10|5|10]| 15
S e T T e R g

1. Sketch, label and compare the graphs.

a. y=2x x
y=5x 8]
y = bx
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84
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] f
4
34
2]
1
B R S
-
-3
4
-5
—6
7
8y C.y=3x ob
y=x 74
y=2x 6
5
4
3
2]
1
I R
® 2] @
34
X 4]
-5
d. y=3x b M
y=-Xx 7 7
7= : ty
4
3
2
'|_
<47 7 T T T T T e Y
—8—7—6-5—4—3—2—]_ 1 2 3 4 5 6 7 8

.
TS

2
3]
4 o
5
; O
’ @
8
Sign:
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Problem solving

Compare the graphsin a, b, c and d.

o



9

w4

Y Yy

y @ompare and'skeilchigraphs
&y

-3 | 2

-1

0

1

11| 8

5

2

-1

P N S T |

Plot it on the graph and join the points.

1 T i 1
-4 -13 -12 -1 -

80

© 1 2 8 4 8 B ¥

10 -

} i i i 1 H ] H ] i I3
F 1 T T >y

| U R
4 S5 6 7 8 9 10 1t 12 13 14

¢ 10 91 92 18 14 14



1. Complete the table and sketch the graph.
a.y=4x+3

18 16 17 18 19 20 241

00000,
'YO000C
00004
X000
XXX
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-------------------------------------------------------------

continued &
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y@' C@ompare and'skeilcChigraphsSidontinted
Y

b.y=2x+4

- = m o o m o = N
N W A 00 08 N ®©® 0 O
| I |

© o —
|-

— N W A OO N
| T I Iy

<ttt >
-20-19-18 -17-16 -15-14-13-12-11-10 9 8 -7 -6 5 4 3 2 -1 | 1 2 3 4 5 & 7 8 9 10111213 14 1516 17 18 19 20

o Vo dh oAb
I Y S N

~ 5 %
LT

83 ®I3axom
TR I SR S AR
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Problem solving Date:

Compare graphs a and b.
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¢0 Griaphs

Equation: y=x+3

43| 2]-1]0

1 0 1 2

-3 -2 -1

-13 -8 -3

1. Draw a graph using the equation and the given table. If the graph increases or
decreases, what must you change to make it increase or decrease more?

Equation: y=5x+2

4 5 G ¢ G

¢ 10 91 92 18 14 14
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— —— 00000
R X XAKX
-18 | -12 12 | 18 Equation: y = éx hat? “
C. 3 ) 2 3
-14 | -10 6 | 10 Equation: y = 4x - 2
d. 3 9 2 3
7 S 3 ]S Equation: y = 2x + 1 9
e. 3 ) 2 3
8 5 -7 -10

Equation: y =-3x-2

o
00

Problem solving

ign:

Determine the equation of the straight line passing through some points given by you.

18 16 17 18 19 20 241
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y@ Y“More graphs
v Look at the graph and write the ordered pairs in the tables. We have done the first
one for you.

® U O 10 91 92 18 14
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Problem solving

Determine the equation of a linear graph by drawing your own graph first.

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30




What is the rule?

a. y=2«

8 4 5 B ¥ ¢ 10 91 92 18 14 14
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1. Determine the equation. ¢ .“". " “
* \

@,

Equation:

Equation:

O]
&...
\

Equation:

continued &

89

18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30



Equation:

Equation:

Equation:
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© 191 2 8 4 8 6 ¥ & © 90 91 92 18 94 96
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Equation:
Equation:
Equation: :
Sign:

Problem solving

Determine the equation of three straight lines by drawing any three lines on a graph (use this worksheet
fo guide you).
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18 16 17 18 19 20 21 22 28 24 28 26 2v 26 20 30
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Cut-out 3

Mathematics Grade 9

Cut-out 4

Mathematics Grade 9
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