Exponents, equations and inequalities Memo

Examples 1 and 2 to do in class

Example 3

Solutions

272781
2H:3°

212. 34

Example 4

Solution

16%. (34

(21 )4 91’ (C) 161—1
12% ™32
241' (32)x (74}x—1
- 223 - 2i 3
A4x 2x 24x—4
= 74.'( ﬁzl = 241’+5
-1 _ 241‘—4—(4.r—i)
_ 241—4—4x+5
=2

[write 4 to the base 2]

[multiply exponents]

[apply exponential laws and simplify]
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Example 5

(a)

3x+]. +2 3x+2

7.3
3342373
7.
1

[apply the rule " =a™.a"]

x

Ly

?X 3 2 . -2 .
= ’(—JJ) [factorise numerator]
7.3

_3'(3+2.9)

3@

RS

=3 [simplify]

()43 -2

(3432

_@F+2)3 -)

(37 +2)(3-2)
(3 -1

= m [simplify]

[write 9" to base 3]
[apply the rule (a™)" =(a")™]

[factorise the numerator and denominator]
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Example 6

(a) 4.257 =4

5255 =] [divide both sides by 4]
(5P =50 [write 25 to base 5 and 1 as 50]
520 =50 [multiply exponents]
S2x+6=0 [equate exponents]
S 2x=—6
Sx=-3
. I 1 3 X
b) (0.5 =| =
® 5=

Ay A
¢ 1 x-1 ; 1 x
l E] :I —2] [write 0.5 as a fraction and 4 as 2% ]
h \2

2 .. 1 _
~ @y =22  [apply the definition —=a"]

a
D [multiply exponents]
S—x+1=-"2x [equate exponents]

Sx=-1 [solve]

© 9" +37"=36
(3" +3%.3=36 [write 9 to base 3]

3 437.3=36 [apply the rule a”™™" =a".a" ]
-3 (1+3)=36 [factorise]
~37(4)=36 [simplify]

3 =9 [divide both sides by 4]

3 =32 [write 9 to base 3]

2x=2 [equate exponents]

y=1 [solve]
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Example 7

Solutions

(a) ¥=4

1
S )3 =4’ [raise both sides to the reciprocal of the exponent]
Sox =81

1 1
(b) x?-5x*+6=0
1, 1 . 1 1,
So(xt)y =5xt+6= change the expression X< to (x
(x*)"=5x*+6=0 [change the exp to (x*)7]

1 1
S(x*t=3)(x*-2)=0 [factorise the trinomial]

)
1 1
Sxt=3 or x*=2
14 a4 144
S(x*)T =3 or (x*)'=2

Sx=81 or x=16
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PAST EXAM PAPERS

2022 Gauteng November Paper1Q 1.2.2and Q1.2.3

122 P =x? 4+ (x5!

v division x7>*3

=x7 Y ¥ and brackets/
— deel x> en hakies
=2 v simplify/vereenvoudig (2)
123 Srvl‘(4r)3
25 (,2- 1 0,\'4
i.\'—l (221()3 .
S v bases primefactors/
27 (5.2 basisse priemfakion
asisse priemfalktore
5.\'+1.26:r
= 25x—2-5.\'—1_2x—1
| xtloxtl Axo5xedxel v simplify numerator/
=5 2 vereenvoudig teller
=52 v’ simplify denominator/
100 vereenvoudig noemer
v’ final answer/
finale antwoord 4)
2025 KwaZulu Natal March Paper Q 2.1.3-2.1.4
A\
213 | 3% =729=0
3 =729
Pt =30 v'A  prime base
S5x—-4=6
=10 v'CA  simplification
%=2 v'CA answer
3
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2x2 =128
i
x> =64
= e
xTX(T]zz (T)
x=2"
1
x=—
16
OR
=3
2x? =128
i
x?2 =64

v'A  division by 2
v'A  x reciprocal of exp.
vCA 2%

v'CA answer

v'A  division by 2

v'A  x reciprocal of exp.

vCAY'CA answer

2015 November Paper 1 Q 1.2.2 and Q 2.1.2

122

102x+3.417)r
25 2+x
(2_ 5)2x+3 _(2 2 )1*1

G

2 2x+3 5 2x+3 2 2-2x

54+2](
— 22x+3+2—2x_52x+3+2x
=2°5"
32
5

—62
5

4)
2.1.5
v'/A  common factor
v'CA simplification
Yy 5
v'CA division by &
v'CA prime bases
v'CA answer
5

v/ writing bases in terms of
prime factors/

skryf basisse in terme van
priemfaktore

v simplification/
vereenvoudiging

v" adding and subtracting
indices/optel en afirel

van eksponente

v2 5t or/of%or/of 6%
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212 | . 1
= —
125
o]
5 =
2 =
57 =57
x=-3

v 573
v’ answer/antwoord

(2)

1.2.3 3e 4 3w

v’ separating bases/skei
basisse

v'common factor/
gemeenskalike faktor

vanswetr/antwoord  (3)

v’ separating bases/skei
basiss

vaddition/optelling

vanswer/antwoord  (3)

2017 November Paper 1 Q 1.3.3

1.33 | 3 _32
23 -3
_3'(-37)
T 32—

1

1—=
9

T

3
l 9

v factors/faktore

v simpl./vereeny

v answ/antw

(€)]
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2025 Mpumalanga March Paper Q 2.2

2.2

£-30°-18 2%_32%-18

V3B 4)
v Y factors

v answer

2¥+3 243
2 #3)(2' 6 ,
2" +3
= 2.\' _6\

2024 Free State June Paper1Q2.3and Q3.1.4

v common factor

2230 hludare A 2T
VAR RS am eoanelEd
[ 2n=a%2
e 1 L
2"; 3—4.;) v" simplification
. 0
it 1——)
L
9 v answer
-1 (3)
2
—4
314 27271 =32
Sl _ 53 v’ base 2
2x%+1=5 v’ equating exponents
x=2 v answer
(3)
2012 Exemplar Paper 1 Q 2.1.2
212 5
6=3x4 «%2:.\-3
5 4
32— x4 Yx=(32);
x=(32)
[ \4
— (25 3
_0o4
=16 v/ answer
(3)
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2018 Gauteng June Paper 1 Q 2.1

21 2.1.1 (3x)* (- 2x)°
2.\‘5}'4 3
\ V9’ —8x%y’
_9xt -8y’ '
2yt
_=T2xy?
2%y v 36y~
=—36x"7y"" v-20
=36y~ Y
36 3
S
2025 KwaZulu Natal November Paper 1 Q 1.1.3and Q 2.1.1
L13 | 2%3™ v'A prime bases
- 231'33.r’3x
=2"%3° v'CA simplification
_ v'CA answer
(3)
2.1.1 | g4 _pt VA 27
3x—4=-9 v'CA equating exp.
5
r= 73 v'CA answer
(3)
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Example 8

(a)

(®)

—4(k+2)=3k+16

L 3-4k—-8=3k+16 [use the distributive law]

Ak —-5=3k+16 [collect like terms]

oAk -3k =16+5 [add 5 and subtract 3k from both sides]
STk = 2'1 [collect like terms]

k= [divide both sides by —7]

To \»enty that this value is the solution, substitute into the left and right sides:
Leftside=3-4((-3)+2)=7

Right side=3-4((-3)+2)=7

.. Left side= Right side

.~k =-3 is the solution.

4x—1 Tx+2  x

- =
3 6 2

The equation contains fractions. Insert brackets around the numeratorors if they

are expressions of more than a single term. Determine the lowest common multiple

of the denominators (LCD).

(4x—1) _(x+2)  x
3 6

LCD=6

In Grade 9 two approaches were discussed. Method 1 is the preferred approach.

Method 1 Method 2
Multiply both sides by the LCD Write every tern as a fraction with
the common denominator
— . inl . 2
(4x 1)>< (7\+2) o (4x Dxi B (7.\+2)x_ _x3
3 6 2 3 2 6 1 2 3
L 6(4x-1)  6(7x+2) ﬁ C2(4x-D) (Tx+2) 3x
3 6 2 6 6 6
S2(Ax-D)—(Tx+2)=3x S 2(Ax—-D)—(7x+2)=3x
S 8x—2—-T7x-2=3x S 8x—-2-T7x-2=3x
Sox—4=3x Sox—4=3x
SLx—3x=4 SLx—3x=4
S—2x=4 S=2x=4
Lx==-2 SLx==-2
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Example 9
Solutions

(@  x*-5x-14=0
S (x=T(x+2)=0
Sox—=7=0 or x+2=0
Sx=7 or x=-2

(b)  Sx+2x?=3
S 2x745x-3=0

[factorise]
[apply the zero-factor law]

[standard form]

S2x-D(x+3)=0 [factorise]
S 2x=1=0 or x+3=0 [apply the zero-factor law]
s 2x=1
1
“x=— or x=-3
2
(c) 2x% =4x Alternatively:
S 2x7—4x=0 [standard form)] First divide by 2:
S 2x(x=2)=0 [factorise] xt=2x
S 2x=0 or x-2=0 nxt—2x=0
Sx=0 or x=2  [apply the zero-factor law] .. x(x—2)=0

Sx=0 or x=2

However. please take note that you may never divide both sides by the variable you are
solving for. The reason for this is that you will lose one of the solutions.

(d  8x—16-x>=0

(e) 3x-D(x+2)=0

~0=x>—8x+16 [standard form] s 3x—1=0 or x+2=0
S(x—dH(x—4)=0 [factorise] S3x=1
Lx—4=0 [no need to write both] LX= % or x=-2
2
sx=4

6  Gx-D(x+2)=10
3x7 +6x—x—2=10
S3x7 +5x-12=0
S Bx—4)(x+3)=0
S 3x=4

. 4
X =

The right side is not zero so proceed as follows:
[expand the product]

[standard form]
[factorise]
[

apply the zero-factor law]
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Example 10

(a) x*=36

LxP-36=0 [standard form]
S(x=6)(x+6)=0 [factorise]
Sx—6=0 or x+6=0

Lx=6 or x=-6

Tk

(b)  3x*=48
~xt=16 [divide by 3]
L xT=16=0 [standard form]

S(x—=4(x+4)=0 [factorise]
Sx=4 or x=-+4

(©  x+25=0

Alternatively:

¥t =36

V¥ =436
Lx=16

S.x=6 or x=-6

Alternatively:
~xt=16

A =146
Sx=14

Sox=4 or x=—4

The expression on the left cannot be factorised into real factors.

Proceed as follows:
X’ =-25
Sox =325

Since 4/-235 is non-real, the equation has no real solutions.

@  (x+5*=9
Sx2+10x+25=9  [expand the left side]

22 +10x+16=0 [standard form]
S(x+2)(x+8)=0 [factorise]
Sx=-2 or x=-8 [apply zero-factor law]

®  (x+5°=-9

Lx+5=+J-9

There are no real solutions

[the right side is not zero]

Alternatively:
(x+5)°=9

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Example 11

(a)

(b)

In this example, there are variables in the denominator. Since the denominators can
never equal zero, 1t 1s important to note that x# 0.
LCD = x and the restriction is x #0

S10xx + E>< X = MX.\' [multiply every term by the LCD]
X x

S10x+16=4(x+4)

S10x+16=4x+16 [this 1s a linear equation]

s6x=0

sx=0

However, since x # 0, the equation does not have a solution.

With the addition and subtraction of algebraic fractions, you needed to factorise the
denominators first before finding the LCD. With equations you will do the same.
4 10 2

X ¥ —5x
_0_ 2

x—5
4

x5 x x(x—3)

.. LCD =x(x—5) and the restrictions are:
x#0 and x-5%0

x#5

- Xx(x—35) [multiply by the LCD]
x-3

SAx—-10(x—-5)=2

SAx—10x+50=2

S—=6x=2-50

co—6x=—48

Sx=8

This is a valid solution since it is not stated as a restriction.

_ 10
Xx(x-5) — :xx(x—ﬁ) = N
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c = =
© x—3 Q—x~ x+3
2 S5x=3 x L
YL \, S [change in sign: 9—x" = —(x* —9)]
x—3 —(x"=9) x+3
2% + S = — [factorise]
x-3 —(x—=3)(x+3) x+3
2x 5x-3 x

Tx=3  (x=3)(x+3) x+3

S LCD =(x-3)(x+3) and the restrictions are: x#3 and x=-3

2x Sx-3 X
T (= (3) - — 0 (k= 3) (x4 3) = —x(x=3)(x+3)
x-3 (x=3)(x+3) x+3
S 2x(x+3)-(5x=3)=x(x-3)
S 2x7 4 6x—Sx+3=x"—3x [this 1s a quadratic equation]

Xt +4x+3=0 [standard form)]
S +Dx+3)=0
Sx=-1 or x=-73

Since x # -3, the solutioni1s x=-1

Example 12

Method 1 (Eliminating v)

Label each equation as follows:

By vertically adding these two equations you will eliminate one of the variables (v in this
case) and be able to solve for the other variable (x in this case):

3x-2y=8_..... A
4x+2y =6 B
~(A+B)is  Tx+0v=14 Add the like terms of equation A and B
S Tx=14
Sx=2

Now solve for y if x =2 . Therefore, substitute x =2 into either A or B to get y:

If using equation A: If using equation B:

If x=2 then 3(2)-2y=38 If x=2 then 4(2)+2y=6
6-2y=8 ~8+2y=6
S2y=2 s 2y=-2
Sy=-1 Sy=-1
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Method 2 (Eliminating x)

3x—-2y=8...... A
Ax+2y=06.... B

It we want the terms in x to be eliminated when added. the coefficients have to be additive
inverses (1 and —1 or 2 and —2 or 3 and —3 efc.). Let us therefore consider the lowest

common multiple (LCM) of 3 and 4 (the coefficients of x) in order to attain that. The LCM
is 12. We want the coefficient of x of equation A to be 12 and that of equation B to be —12.

Multiply each term of equation A by 4 Multiply each term of equation B by -3
and call the new equation C: and call the new equation D:
3xx4 — 2ypx4 = 8X4....... (Ax4) 4xX—-3 4+ 2¥yX-=3 = 6X-3......... (Bx-3)
S 12x—8y=32........ C —12x—6y=-18......... D
Now by vertically adding the equations C and D you will eliminate the x:
12x-8y=32.........C
—12x-6y=-18......... D
S(C+D)is  Ox-14y=14 Add the like terms of equation C and D
So-ldx =14
SLy=-1
If using equation A: If using equation B:
If y=-1 then 3x—-2(-1)=8 If y=-1 then 4x+2(-1)=6
3x+2=8 “4x—-2=06
3x=6 4x=8
x=2 x=2
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Example 13

Method 1 (Making y the subject of one of the equations)
Label each equation as follows:

3x—2y=8...... A

4x+2y=06......... B

Now pick either one of the equations and solve for one of the variables. Let’s solve for the
variable y in equation B as it will be the easier one because the resultant equation will have
no fractions.

4x+2y=6
52y =—4x+6
Soy=—2x+3...... C [divide both sides by 2]

Now replace the variable y in equation A with —2x+3 and solve for x:

3x-2y=8
S3x=2(2x+3)=8
S3x+4x-6=8
Tx=14
x=2

Now substitute x = 2 into either equation A, B or C. Equation C will always be the
easiest choice.
If x=2 then y=-2(2)+3=-4+3=-1

Method 2 (Making y the subject of both equations)

3x—2y=8........ A

Solve for the variable y in both equation A and B:

3x—2y=8 dx+2v=06
So2y=-3x+8 S 2y=-4x+6
3x
._1'—7—4 ........ C Sy=—2x+3.....D

Now you equate equations C and D because both equations are equal to y.
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3 4= 2x43
2

S 3x—8=—4x+6 [multiply by the LCD of 2]
S3x+4x =846

SIx=14

sx=2

Now substitute x = 2 into either A, B, C or D

Equation C or D will be the easiest. We will choose equation D.
Ly=-2(2)+3=-4+3=-1

Method 3 (Making x the subject of one of the equations)

4x+2y=6........B

Choose either one of the equations and solve for x. Let’s use equation A:
3x=2y=38

S 3x=2y+8
2y 8 . .
Lx= T +§ ......... C [divide both sides by 3]

2y 8
Now replace the variable x in equation B with Ty+§ and solve for y:

dx+2y=0
4 2—1+§ +2y=06
3 3 i
.'.&+‘—+2v=6
3 3 7
S 8y+324+6y=18  [multiply by 3]
s14y=-14
Ly=-1
S If y=-1 then x=ﬁ+§=i+§=2
’ 3 3 3
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Example 14

a) y=3x+4 ..1 and y= —3x—4 ..2

Subs 1into 2
~3x+4= —3x—4
~3x+3x= —4—4

s 6x =-8
nx=—2=_2 Subs back into 1:
6 3
y=3(-%)+4
y=—4+4
_ N
- (49
b)  y=sx+2 .. and y=2x—-7 ..2
Subs 1 into 2:
.-.ix+2=2x—7
ax—2x= —7-2
—Ix= -9
4
—7x = =36
LX = % = 5% Subs back into 2:
oy — 1) _
~y=2(5%)-7
—22 w(51.32
..y_3; " (5?’37)
c)
x—3y—5=0 and 2x+3y+8=0...2
x=3y+5 ..1
Subs 1 into 2
~2(B3y+5)+3y+8=0
~6y+10+3y+8=0 Subs back into 1:
~9y=-18 ~x=3(-2)+5
Ly = =2 Lx = —1 s (=1; =2)
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d)

5y—3=%x and 9y =4x —7 ...2
10y —6=x...1
Subs 1 into 2

~ 9y =4(10y —6)—7
~ 9y =40y — 24 -7
~ 9y —40y = —31

&~ —31ly= -31
~y=1 Subs back into 1:
~x=10(1)—6
Lx =4 “ (45 1)
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Example 15

(a) v=u+at
Subtract # from both sides:
Sovy—u=at
Divide both sides by @ where a #0:

v—u

a

b  A=m?
Divide both sides by m:

r—4’ (not £ as r is positive)

(c) (1) A=2mr(h+r)
A2 _her [divide both sides by 27r]
2y
A

S——r=h
2nr

CA-2m?

=h [LCD is 27r]
2mr

86—2m(3)%

(2) h= 2703) =16 cm
Example 16
a) V= mr*h forh
;7 =h
b)
= P(1 + in) for i
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=P(1+0D" for i

d)

— VvhZ_
3 =2 :ﬂ 2ac for c f)

6a = —b + Vb? — 4ac

ba +b = Vb% — 4ac
(6a + b)? = b? — 4ac

36a® + 12ab + b? = b? — 4ac
36a% + 12ab = —4ac

36a2 12ab
+ =c— &~ —9qa—3b=c
—4a —4qa

e)
s:ut-l—%atz for u
s—lat? =ut
2

1(5 —latz) =u
t 2

S=m——=U
t 2
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f)

SA = 2(lb + lh + bh) for h
§=£b+lh+bh
%—lb:h(ub)

54
.2

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

PAST EXAM PAPERS

2018 Gauteng June Paper 1 Q3.1

31 x+2 3 1
X -3x—4 x-4 2+2x
_ . v'correct factors
x+2 _ 3 1
(.r—4)(x+1) x—4 2(x+ 1) \/Z(x+2)
CD: 2(x74)(x+1) Restriction:x # 4; x = —1 v 6(x+1)
2(x+2)=6(x +1) -1~ 4) oxtd
2x+4=6x+6-—x+4 v answer
2x —5x=10—-4 (5)
—3x=6
x==-2
2025 KwaZulu Natal March Q 2.1.1, 2.1.2 and 2.4
2.1 | 3x(x-8)=0
v A
x=0 or x=8 LA
(2)
212 | 752 =5x-2=0
(7x+2)(x—1):0 v'A  factors
rE— o %=1 VCA VCA
(3)
2.4 2x=p=1T cusicsiss equation 1
4y +3x =9 i equation 2 :
. v'/A  equation 3
P=2X=1T.criinnnac equation 3

substitute equation 3 into equation 2
4(2x-17)+3x=9

8x—68+3x=9

11x=77

Sox=T

substitute x — value into equation 3
y=2(7)-17

y=-3

OR

v'CA substitution

v'CA value of x

v'CA value of y
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2x=y=  — equation 1
4Y43X=9..crnnns equation 2
RE '—V+—17 .............. equation 3
i} v A equation 3
| substitute equation 3 into equation 2
+17

4y+ 3(})7) = v'CA substitution
4 y+ M =9

2
8y+3y+51=18
1y=-33
y=-3 v'CA value of y
substitute y —value into equatio;

_(3)+17

2
x=17 v'CA value of x
OR
2= =N ool equation 1
4y +3x =9 equation 2
multiply equation (1) by 4

VA 4y=8x—68

s+eeener from equation 1
v'CA equating
i x=17
; 5 ; vV'CA value of x
substitute x — value into equation 1
2(7)-y=17
=3

v'CA value of y

“4)
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2019 November Paper 1 Q2.1.1and Q 2.1.2

2012 Exemplar Paper 1 Q 2.1.1, 2.1.3 and Q 2.2.

2.1.1 25" -10x=0 y frctor]
common factor,
2x(x=3) = 0_ gemeenskaplike faktor
x=0orx=>5 v'both values of/beide
waardes van x (2)
212 px—kx=k-p
x(p—k)=k—p v"common factor/
gemeenskaplike faktor
o k-p v'change of sign/verander
k—p teken
x=-1 V" answer/antwoord  (3)

2.11 x? —4x=21
x? —4x-21=0 v standard form
(x+3)x=7)=0 v factors
x+3=0 or x-7=0
. v’ answers
x=-3 x=7
3)
2.1.3 2~
R= 3 v Multiply by 3S and
3RS } divide by 2
2 Jx v" Squaring both sides
2
e 9R?S? )
‘ 4
22 60+TP =3, Equation 1
2+ P =5 e, Equation 2
6g+TP =3 e, Equation 1
l4g+7p =35l multiply Equation 2 with 7 Equation 3
v 14qg+7p=35
Equation 3 — Equation 1:
v'8q =32
8¢ =32 Vg=4
qg=4
v’ substitution
24)+p=5 v p=-3
-3 (5)
]
3 [13]
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2024 North West November Paper 1 Q 2.1.3; 2.2and Q 2.3

2.13

2x? —x—10=0
2x—5)(x+2)=0
2x-5=0 of x+2=0
x=§/2%/2,5 or/of x=-2

v factorising/faktoriseer

V' equal to O/stel gelvk aan 0

v v answers/antwoorde

@
22 | (x+5)(x—5 =x?-25 v x?-25
v x?-25
(x +1)(x —25) = x? — 24x — 25 v _oax
—24x must be added at (x + 5)(x —5)
—24x moet by (x + 5)(x — 5) bygetel word Y answer/antwoord
(4)
23 | Y = 3X — 2 sennnsssssnssnnnn (1) v 3x =2
7X = 2V = B s (2)
7x- 2(3x-2) = 8 v' substitution/vervanging
7x-6x +4 =8
x =4 v x =4
y =34) -2
y = 10 vy = 10
(4)
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2022 Gauteng November Paper 1 Q2.1.1and Q2.3

21211 | Bx—D(x+2)=0 L, 1
S P 3
x= 3 otfof x=-2 v 2
2.3 | Solve for x and y simultaneously/Los vir x en y gelvkiydig op:
Xy v" Make x the subject of
x-y=4 and/en 5 + 5 S the equation (1)/Maak
X=y+4d...... (1) 2x+5y=50........ (2) x die onafei*n-'erp van die
subst/vervang (1) into/in (2) vergelyking (1)
‘ £ i v LCD/KGV
20+ 4)+ 5y =50
2y +8+5v=50 v' Substitute/Vervang
Ty =42
y=6 v' y value/v-waarde
=6
10 v’ x value/x-waarde
OR/OF
v’ Make y the subject of
v=x—4... . (1) the equation (1)/Maak
subst/vervang (1) into/in (2) v die onderwerp van die
2x+ S5(x—4) =50 vergelvking (1)
2x +5x-20=350 v Substitute/ Vervang
Tx =170 v Simplify/Vereenvoudig
x=10 v’ x value/x-waarde
y=10-4
=6 v’y value/v-waarde (3)
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2016 November Paper 1 Q 2.1.1;2.1.2and Q 2.3

| QUESTION 2/VRAAG 2
2.1.1 | x(x—1) =20
X’ =x-20=0
| (x-3)(x+4)=0
| x=Sorlof x=—4

—

3x —
_xz 2__.(x¢[)

|2_]_2

1

| ! 3x-2=2(x+1)
| | 3x-2=2x+2
| x=‘-4

OR/OF

| 3y
—'xz—z—{x;lj:[)

R P OB B AT T T

| v removing
| brackets/verw, hakkies |
¥ stand.form/stand. vorm
¥ fact/fak |
¥ answer/antwoord
N )

|
v multipl./maal |

v simpl/simp.

| v answer/anrwoord

| v writing the LHS as a single

| fraction./ skryf LK as n enkel
breuk

| simplification/ simpl. |

| v answer/antwoord

DEF’ARTMEN =
Fsﬂuc_ﬁz:r%';\igaq] <

PRIVATE BAG xuus, f“:i’;‘;:’ﬂlﬂ o |
2016 -11- 07

APPROVED MARKING GUIDELINE

3) |
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' 2x+y=19 | ¥ method/methode
| 4X '_-.28
g Iz |
x=7 % 8 2
i 2 |z =1k ¥ x-value/waarde
y=3 o fg lE v y ~value/waard
I Z E P = g | e
[ iy = Ciz |
£ ol 3)
OR/OF o] L1
' auiz T E|S | I
2x-p=9 Eale o )l) |
1=2x-9 ,‘émg & ‘g ll:' |‘, I
' 2x+ y =19 wofs & § | = maethode
' 2x~(2x-9) = 19 ,iu | '
| 4x =28 '
l - 7 v x -value/waarde
| y=5 | v’ y—value/waarde
- 1 ‘ (3) |
e |16} |
= .
2023 KwaZulu Natal November Paper 1 Q1.4 and Q2.3
1.4 (Sx e y)2 P ,
=9X% +6Xy +Y° 9x" +6xy+y
But 9x* +y’ =12 and xy=-3
5 (Bx+y)? =12+6(-3) v12+6(-3)
:—6 ‘/ _6
(4)
2.3 7 T R ———— (1)
PEINL A ) i ik
(D)x4:—4y+8X=68............. (3) :
(2)+(3):11x =77 vadding (2) + (3)
XK=1 ) v'x-value
Substitute x =7 into (1)
2(7)—y=17
y=-3 v'y-value
4)
OR OR
S (1) )
4y+3x=9. .(2) ¥'equation (3)
Vim Tl cmemnanuansa (3)
Substitute (3) into (2)
4(2x-17) +3x =9 v'substitution
11x =77
x=7 ¥'x-value
y=2(1)-17
y=-3 v'y-value a
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INEQUALITIES

Example 17
Solutions
2x -6
@ > o O
"ﬁ <+t >
X>—3 -3

©

[All real numbers larger than —3 ]
[The inequality remains the same]

42x-1)>5x+2 (d)
SBx—4>5x+2
S8x—5x>2+4
S3x>6 o 3
+—t—>

Sx>2 3

[All real numbers larger than 2]

—2x -6
e P : .

2 2 < +—>
Sx<3 3

[All real numbers smaller than 3]
[The inequality is reversed]

2x—1
AP I |

2w

x—1

-

S2x—1=26x+3

x3 = (2x+1)x3

S2x—6x23+1
So—4x =24 € ®
Lx<—1 < :] >

[All real numbers smaller than and
including —1]
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Example 18

(a) The inequality —3 <3x—1<5 is read as follows:
3x—1 is smaller than 5 AND larger than —3 which implies that both the inequality
statements must be true.

L JE—
—3<3x—1 and 3x—1<5 o > X > 3
-
S—3x<2 and 3x<6 € o] rf-
2 O———ee) — 2 ey <2
Sx>—— and x<2 3
3 < : ' >
_n 2 2
.'.Th'{.\”{z 3

3

An alternative and relatively easier approach is the following:
S=3<3x-1<5

So=341<3—141<5+1 [add 1 to all terms in order to get x by itself]

S=2<3x<6 [divide all three terms by 3]
-2
S—<x<2 [inequality signs remain the same]
2
Oo——0
- 7-2 -2 Ll
3
2
[All real numbers greater than —— and smaller than 2]
D
1
(b) -2<3 5 x<5 e————o0
1 « t i >
—5< —Ex <2 [subtract 3 to all terms] —4 10

S10>x2>—4 [multiply all terms by —2]

[ Note that the inequality signs had to be reversed]
Rewrite the inequality as follows:

S—4<x<10
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2025 KwaZulu Natal March Paper Q 2.3

23.1| —-15<1-4x<5 v —16<-4x<4
~16<-4x<4 v end points 3)
4>x>~1 v'notation
—l<x<4
232 v'v' answer 2)
- e 2} =
-1 4
2020 Gauteng November Paper 1 Q 4.2
42 | 4<X <3
3
—4 X3 <1-x<3X3
-12<1-x<9 v —12<1-x<9
—12-1<-—x<9-1
“13=x<8 /-13<x<8
FT8<x=13 /-8<x<13
xe(—8;13] v'Interval notation/
Intervalnotasie
“4)
2015 November Paper 1 Q 2.2
221 .Xx
3{x+7)<%+1
. v 3x+21
3x+21<—+1
v Gx+42<x+2
6x+42<x+2
Sx < —40
~ v’ answer/anfwoord
x < —8 .
3)
222
_ o v indicating numbers to the
) left of —8 and —8 not included/
dui getalle links van —8 aan met
< T > x —8 nie ingesluit

(1)
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2016 Gauteng June Paper 1 Q 3.2

32 | 2(2x—3)-18=2x
dx—-6-18=2x
dx—-2x=6+18
2x>24
x=>12
o >
) 12 13 .
< _ S
0 12 13|

2019 November Paper 1 Q 2.2

Simplification 4)
4x—6v
x=12v

Representing on the
number line and 12
includedv and arrowv’

NOTE: If12is
mcluded with a line -
Imark

221 x+5
> >-2 v'simplification/
xi5>_4 vereenvoudiging
vanswer/antwoord ~ (2)
x>-9
222 ———— >
< 3 > v number line/getallelyn
- 1)
2017 November Paper 1 Q 2.2
2.1.1 | 4-2x<16 4-2x <16
_21.'{12 ORJ{GF _12{ ZI ' Simpltjlvemenv
x>-6 —6<x v answ/antw
| ) @)
2.1.2 o > v answ/antw
= - — X
-0 0 (1
2024 Free State June Paper 1 Q3.1.3
3.13 —1-3<-2x<5-3 v'simplification
— 2
XS —
-2 —2
l<y<? v'v' answer (
3)
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2022 Gauteng November Paper 1 Q 2.2

221221 1< 1 2x s v" Subtract 1 on both sides/
Ty Trek 1 aan albei kante af
2x v x3
2=-—<4
2 v’ +(-2) and change of
—6<-2x<12 . o
inequalities/en
3zx>-6 verandering van
—6ex<3 ongelykhede 3
2.2.2 | 9 integers satisfy the equation/9 heelgeralle voldoen v’ Answer/Antwoord

aan die vergelvking (D

2016 November Paper 1 Q 2.2

| = 8<—m <10 [
I | 8=2m>—10 ‘
—10<m<§ |

| OR/OF |
[

}<——m ——m<35
-— 2 i

| —8<—m and/en —m <10 |
|

[
[

T Vil Cio 8]
----- I (=10 : 8 —
] | v ans/eanr

RS ———— S

Given/tieass

2.2.1 —11<3m—-8<4 v simplification/
—3<3m<12 vereenvoudiging
) v answer/antwoord
—1<m< )
222 5 integers/heelgetalle v answer/anhvoord
1)
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