
 

 

 

 

 

MATERIAL   FOR    GRADE 12 

 

 
 

 
ALGEBRA 

 
 
 
 
 
 
 

 

 

 

 

 

MATHEMATICS 

M E M O R A N D A 



QUESTION 1 

 

1.1.1 𝑥2 = 4    𝑥 = 2 

𝑥 = ±√4 

= ±2 

Equating to 0  

 𝑥 = 2 

= ±2                                (3) 

1.1.2 
𝑥 =

−(−1)±√(−1)2−4(−1)(1)

2(−1)
  

=
1 ± √5

−2
 

= −1,62 or 0,62 

Substitution into correct 

formula 

 

 

Answers                             (3) 

1.1.3 
42222 22   xxx  

x
x

x 2
2

2
22

2

2  =42 









 1

2

1
22

2

2x =42 

 

21

4.42
2 x  

322 x
 

3x  

 

 

 

 

 

Common factor 

 

 

Simplification 

 

same base 

Answers                                (4)           

1.2.1 No Solution (Square root non-negative) Answer                                  (1) 

 

1.2.2 √4𝑥 − 11 = 2 − 𝑥 

4𝑥 − 11 = 4 − 4𝑥 + 𝑥2
 

𝑥2 − 8𝑥 + 15 = 0 

(𝑥 − 5)(𝑥 − 3) = 

𝑥 = 5 or 𝑥 = 3 

Checking shows No Solution 

 

Squaring 

Standard form 

factors 

 

No solution                           (4) 

 

1.3 −𝑥2 + 5𝑥 ≤ 4  

𝑥2 − 5𝑥 + 4 ≥ 0 

 0 ≤ (𝑥 − 4)(𝑥 − 1) 

𝑐𝑣: 1 ;  4 

𝑥 ≤ 1or 𝑥 ≥ 4  

  

Standard form 

factors 

 

or 

 

Answers                             (5) 

 

  



1.4                                  (2𝑞 + 𝑥)2 = 4𝑞2 + 12𝑞 + 𝑦  

4𝑞2 + 4𝑞𝑥 + 𝑥2
 = 4𝑞2 + 12𝑞 + 𝑦 (2) 

4𝑞𝑥 + 𝑥2 = 12𝑞 + 𝑦 

4𝑞𝑥 + 𝑥2 = 3.4𝑞 + 𝑦 

For these sides to be equal, we must have 

4𝑞𝑥 = 12𝑞 and 𝑦 = 𝑥2 

𝑥 = 3 ; 𝑦 = 𝑥2 = 9 
(3; 9) 

 

Expansion 

Simplification. 

4𝑞𝑥 = 3.4𝑞 
 

 

𝑥 = 3, 𝑦 = 𝑥2 

(3; 9)                           (5) 

  [25] 

 

QUESTION 2 

2.1 2.1.1 4𝑥2 = 25 

𝑥2 =  
25

4
 

𝑥 =  ± √
25

4
 

 = = ±  
5

2
 

OR 

4𝑥2 −  25 = 0 

(2𝑥 − 5)(2𝑥 + 5) = 0 

𝑥 =
5

2
 𝑜𝑟 𝑥 =  −

5

2
 

 

✓ 

✓ 

 

 

 

 

 

 

 

square root both sides  

 

 

answer 

 

 

OR/OF 

 

factors 

 

both answer 

 

 

 

 

 

 

 

 

 

 

 

(2) 

 2.1.2 𝑥2 − 5𝑥 = 2 

𝑥2 − 5𝑥 − 2 = 0 

𝑥 =   
−b ± √b2 − 4ac

2a
 

   =     
−(−5)±√(−5)2−4(1)(−2)

2(1)
 

  = 
5 ± √33

2
 

 =  5,37  or  – 0, 37 

✓ 

✓ 

 

✓✓ 

standard form 

 

substitution 

 

answer 

NB: penalise one mark for 

wrong rounding  

 

 

 

 

 

 

 

(4) 

 2.1.2 

(b) 

(𝑥 − 2)2 − 5(𝑥 − 2) − 2 = 0 

 (𝑥 − 2)2 − 5(𝑥 − 2) − 2 = 0 

𝑥 − 2 =  5, 37 𝑜𝑟 𝑥 − 2 =  − 0, 37 

𝑥 = 7,37  𝑜𝑟 1, 63 

✓ 

✓ 

✓ 

standard form 

 

𝑥 − 2 =  5, 37 𝑜𝑟 𝑥 − 2 =

− 0, 37  

 

 

 

(3) 



𝑥 = 7,37  or 𝑥 = 1, 63 

 2.1.3 (2 − 𝑥)(𝑥 + 4)  ≥ 0 

critical values are at  

𝑥 = 2 𝑜𝑟 𝑥 =  − 4 

solution 

−4 ≤ 𝑥 ≤ 2 or 𝑥 ∈ [−4; 2] 

 

✓ 

✓✓ 

 

 

critical values 

 

correct solution.  

 

 

 

 

(3) 

 2.1.4 3𝑥+1 − 4 +
1

3𝑥  = 0 

3. 3𝑥 − 4 +  
1

3𝑥
= 0  

3. 32𝑥 − 4.  3𝑥 + 1 = 0 

(3. 3𝑥 − 1)( 3𝑥 − 1) = 0 

 3𝑥 =  
1

3
  = 3−1  or  3𝑥 =  1 = 30 

 𝑥 =  −1 or 𝑥 = 0 

✓ 

✓ 

✓ 

✓ 

✓ 

multiplying by  3𝑥 throughout 

 

3𝑥+1 =3. 3𝑥 or 32𝑥+1 =3. 32𝑥 

factorization 

3𝑥 =  
1

3
  = 3−1  or  3𝑥 =  1 = 

30 

𝑥 =  −1 or 𝑥 = 0 

 

 

 

 

 

 

(5) 

2.2  𝑦 = 2𝑥 + 1   ………(1) 

𝑥2 − 3𝑥 − 4 − 𝑦 =  𝑦2……….(2) 

subst.  

𝑥2 − 3𝑥 − 4 − (2𝑥 + 1)  =  (2𝑥 + 1)2 

𝑥2 − 3𝑥 − 4 − 2𝑥 − 1 =  4𝑥2 + 4𝑥 + 1 

3𝑥2 + 9𝑥 + 6 = 0 

 OR 

𝑥2 + 3𝑥 + 2 = 0 

(𝑥 + 2)(𝑥 + 1) = 0 

𝑥 =  −2 𝑜𝑟 𝑥 =  −1 

𝑦 = 2(−2) + 1 𝑜𝑟 2(−1) + 1 

𝑦 = −3  or −1 

✓ 

✓ 

✓ 

 

 

✓ 

✓ 

✓ 

𝑦 subject of formula 

substitution 

 

standard form 

 

 

factors 

 

values of 𝑥 

 values of 𝑦 

 

 

 

 

 

 

 

 

 

 

(6) 

 2.3 
𝑥 =  

±√𝑏2 − 9

−2
 

𝑏2 − 9 ≥ 0 

(𝑏 − 3)(𝑏 + 3) ≥ 0 

 𝑏 ≤  −3 𝑂𝑅 𝑏 ≥ 3 

✓ 

✓ 

✓ 

 

𝑏2 − 9 ≥ 0 

factors 

 

𝑏 ≤  −3 𝑜𝑟 𝑏 ≥ 3   

 

 

 

 

 

(3) 

 

     [26] 

 



 

QUESTION 3 

 

2

2

( 1)( 8) 10

8 8 10 0

7 18 0

( 9)( 2) 0

9 0 or 2 0

9 2

x x

x x x

x x

x x

x x

x x

  

    

  

  

   

  

   

OR 

2

2

2

2

( 1)( 8) 10

8 8 10 0

7 18 0

4

2

7 7 4(1)( 18)

2(1)

7 121

2

9 or 2

x x

x x x

x x

b b ac
x

a

x

x

x x

  

    

  

  


   


 


  

 

 

 

 simplification 

 standard form 

 

 factors 

 

 

 both answers 

                                     (4) 

 

 

 simplification 

 standard form 

 

 

 

 substitution into the 

   correct formula 

 

 

 

 both answers 

                                     (4)             

2

2

2

2

4
4 11 0

4 4 11 0

4 11 4 0

4

2

11 11 4(4)(4)

2(4)

11 57

8

0,43 or 2,32

x
x

x x

x x

b b ac
x

a

x x

  

  

  

  


  


 


   

   

 

 

 

 

 standard form 

 

 

 

 substitution into the  

   correct formula 

 

 

 x  =  − 0,43 

 x  =  − 2,32 

                                     (4) 
2

2

2

6 3

0 3 6

0 2

0 ( 2)

0 or 2; R

x x

x x

x x

x x

x x x



 

 

 

  

     0                   2 

 

 

 standard form 

 factors 

 method 

 both x-values 

 notation 



 

OR 
2

2

2

6 3

0 3 6

0 2

0 ( 2)

x x

x x

x x

x x



 

 

 

 

( ; 0) or (2 ; )x x      

 

OR 
2

2

2

6 3

0 3 6

0 2

0 ( 2)

x x

x x

x x

x x



 

 

 

 

( ; 0) (2 ; )x        

                                     (5) 

     

 

 standard form  

 factors 

 method 

 both x-values 

 notation 

                                     (5) 

 

 

 

 standard form 

 factors 

 method 

 both x-values 

 notation 

                                     (5) 
2 2

2 2

2 2 2

2

2

3 2 and 4 2 7

2 3

(2 3) 4 2(2 3) 7

4 12 9 4 4 6 7

4 6 2 0

2 3 1 0

(2 1)( 1) 0

2 1 or 1

1

2

1
2 3 or 2(1) 3

2

2 1

x y x y xy

x y

y y y y

y y y y y

y y

y y

y y

y y

y

x x

    

 

    

     

  

  

  

 



 
    

 

   

 

 

OR 

 

 

 x subject 

 

 substitution 

 

 

 

 standard form 

 factors 

 

 

 y-values 

 

 

 

 x-values 

                                     (7) 

 

 

 

 

 

 

 

 

 

 

 

 

 y subject 

 

 substitution 



2 2

2

2

2 2 2

2

3 2 and 4 2 7

3

2

3 3
4 2 7

2 2

9 6 3 7

3 2 0

( 2)( 1) 0

2 or 1

3 2 3 1
or

2 2

1
1

2

x y x y xy

x
y

x x
x x

x x x x x

x x

x x

x x

y y

    




    
     

   

     

  

  

   

 
 

 

   

 

 

 

 standard form 

 factors 

 

 x-values 

 

 

 

 y-values 

                                     (7) 

( )

( ) ( ) 0

only if is an odd number

m m

m m

x y

f x x y

f y y y

m

 

 

    



   

 

 

 

 substitution 

 answer                     (2) 

                                   [22] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
or 



QUESTION 4 

 

Q# SUGGESTED ANSWER(S) DESCRIPTOR(S)  

4.1.1 x (x + 2) = 0 

x = 0 OR x = −2 

 

x = 0 

 2x               

 

 

(2) 

4.1.2 𝑥2  +  2𝑥 ≥   0 
 

𝑥(𝑥 +  2) ≥   0 
 

 

                                            OR/OF     

 

 

∴ x > 0 

𝑥2  +  2𝑥 ≥   0 
 

graph critical pts 

 

 x > 0 

 

If x ≥ 0 only 1 mark 

 

 

 

 

 

 

 

(3) 

4.2 

27,1/77,2

4

653

)2(2

)7)(2(4)3()3( 2









xOFORx

x

 
If left in surd form only 2 marks.        

 substitution into  

correct formula 

 

 simplify 

 

2,77 

 

 -1,27 

  

 

 

 

 

 

 

 

 

(4) 

4.3.1 01452  kk  
0)7)(2(  kk  

2k   or   7k  

 multiplying 

 factorising 

 both solutions 

 

 

(3) 

4.3.2 25 x      or    75 x  

   45 x      or         invalid/ no solution 

        1x  

 substitution 

 identifying invalid 

 value of x            

 

 

(3)    

 

  

0 -2 
-2 0 

- + + 



 

4.4 311 
yx

  …………………………   (1) 

2

1
 yx    …………………………  (2) 

From (2): 
2

1
 yx      ..……………  (3) 

Substituting (3) in (1) yields:      3
11

2
1


 yy

    

        









2

1
3

2

1
yyyy  

              yyyyy 36)12(314 2   

      016 2  yy  

0)13)(12(  yy  

       
2
1y    or   

3
1y  

   
2
1

2
1 x   or   

2
1

3
1 x  

       1       or       
6
1  

i.e.   1;
2
1    or    

6
1

3
1 ;  

 

 

 

 

 

 

 

 equation (3) 

 

 

 substitution 

 

 simplification 

 

 

 standard form 

  factors 

 

  both y values 

 

 both x-values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(7) 

4.5 For real roots :  

 4 − 20𝑘 ≥ 0 

∴ −20𝑘 ≥ −4 

∴ 𝑘 ≤
1

5
 

 

 4 − 20𝑘 ≥ 0 

 

 

 Answer 

 

 

 

 

 

 

(2) 

   [24] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

QUESTION 5 

 

5.1.1 02  xx  

  01 xx   

0x  or 1x  

 

 factors 

 0x   

 1x   

 (3) 

5.1.2 

  

NA

2or1

012

02

2

2

2

2











xx

xx

xx

xx

xx

 

 

 22 xx   

 

 factors 

 

 answers 

 correct selection of  

   x = 2 

 (4) 

5.1.3 01032  xx  

   052  xx  

 

2;5: cv  

 
25  x  

 

 

 

 

factors 

critical values in 

context of inequality 

notation (3) 

5.1.4 
0202

1

1 


 xx  

Let kx 


2

1
 

 

0202  kk  

   045  kk  

5k  or 4k  

52

1




x  or 4 2

1




x  

25

1
x           no real solution 

OR 

 

 

 

 

standard form  

factors 

 

 52

1




x and       

   4 2

1




x  



25

1
x  as only    

    solution 

   (4) 

-5 2 



 
0202

1

1 


 xx  

045 2

1

2

1


































xx  

52

1




x  or 4 2

1




x  

25

1
x          no real solution 

 

 

standard form 

factors 

 

 52

1




x and       

   4 2

1




x  



25

1
x  as only    

    solution 

   (4) 

5.2 2 xy  

  202
22  xx  

204422  xxx  

01642 2  xx  

0822  xx  

   042  xx  

2x  or 4x  

4y  or 2y  

 

substitution of y  

simplification 

 

standard form 

factors 

 

both x -values 

both y -values (6) 

5.2.1 0472 22  yxyx  

0472
2

2


y

x

y

x
 

a

acbb

y

x

2

42 
  

  
22

424497




  

 
4

177 
  

  = 72,0  or 78,2  

 

OR 

0472 22  yxyx  

  0472
2

2


y

x

y

x
 

Let  
y

x
t   

0472 2  tt  

 

 

dividing by 2y  

 

 

 

 correct subst. into 

correct formula 

 

 72,0  

 78,2  (4) 

 

 

 

 

 

dividing by 2y  

 

 

 

 



a

acbb
t

2

42 
  

  
22

424497




  

 
4

177 
  

  = 72,0  or 78,2  

 correct subst. into 

correct formula 

 

 72,0  

 78,2  (4) 

    [24] 

 

  



QUESTION 6 

 

6.1.1 0)53(2 xx  

3

5
or0  xx  

 

 

AA Answers 

 

 

(2) 

6.1.2 732  xx  

54,154,4

)1(2

)7)(1(4)3()3(

073

2

2








xorx

x

xx

 

 

A  equation in std. form 

 

CA substitution 

 

 

CACA answers 

 

 

 

 

 

 

(4) 

6.1.3 352  xx  

  

an

xx

xx

xx

xxx

xx

/

9or    
4

1

0914

09374

259124

532

2

2











 

 

OR 

9solution No

3or    
2

1

0312

0352

2

1

2

1

2

1

2

1

2

1









































x

xx

xx

xx

 

 

A isolating x5   

 

M squaring both sides 

 

CA standard form 

 

CA  factors 

CA  both answers 

CA rejecting 

 

 

 

 

 

 

 

 

 

 

 

 

 

(6) 

 

 

 

 

 

 

Penalise rounding off 



A standard form 

 

CAfactors 

 

CA
2

1
2

1


x CA

3  2

1

x  

CAanswer  CArejecting 

 

 

 

 

 

(6) 

6.1.4 

3

1

013

 allfor 02

0)13(2









x

x

Rx

x

x

x

 

OR [Graphically] 

 

 

3

1
x  

 

 

A Rxx   allfor 02  

 

A 013 x  

A
3

1
x  

 

 

 

 

 

A sketch of 
xy 2  

 

A sketch of 13  xy  

A
3

1
x  

 

 

 

 

 

 

(3) 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 



    

6.2 299 . 21 – 299 

299 (2 – 1) 

=  299 

 

M for taking 299 as a 

common factor 

A  (2 – 1) 

A answer 

 

 

 

(3) 

6.3 

)2(155

)1(32

22 



yxyx

yx
 

  

1or
5

17

2or
5

1

06315

062715

01591241510

15)32()32(5

(2) into )1(.Subst

32:(1) From

2

222

22





















yy

xx

xx

xx

xxxxx

xxxx

xy

 

OR 

)2(155

)1(32

22 



yxyx

yx
 

 

 

 

A y as subject 

 

CA substitution 32  xy  

 

 

 

CA std. form 

CAfactors 

 

CAx values 

 

CAy values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(6) 

 

 

 

 

 

 

 



  

2
5

1

1
5

17

01175

017125

0513615

604301096

15
2

155

4

96

15
2

3
5

2

3

)1(.

2

3

2

2

222

2
22

2

2





























 








 








 




xorx

yory

yy

yy

yy

yyyyy

y
yyyy

y
y

y
y

(2) into Subst

y
x:(1) From

 

 

A x as subject 

 

 

CA substitution 
2

3


y
x  

CA std. form 

 

CAfactors 

 

 

CAy values 

 

CAx values 

 

 

 

 

 

 

 

 

 

 

 

 

(6) 

   [24] 

 

 

 

 

 

 

 

 

 

 

 



QUESTION 7 

7.1 7.1.1 𝑥(𝑥 − 1) + 2( 𝑥 − 1) = 0 

(𝑥 − 1)(𝑥 + 2) =  0 

𝑥 = 1 𝑜𝑟 𝑥 = −2 

 

✓ 

✓ 

Factors 

 

 Answers 

 

 

(2) 

 7.1.2 1 + 3𝑥2 −  5𝑥 = 0  

3𝑥2 − 5𝑥 + 1 = 0 

𝑥 =  
−b ± √b2 − 4ac

2a
 

 

  =   
−(−5)±√(−5)2−4(3)(1)

2(3)
 

 

 = 
5±√13

2(3)
 

= 1,43   or  0,23  

 

 

✓ 

 

✓ 

 

 

✓ 

 

 

standard form 

 

 

substitution 

 

 

 

 

answers (all correct with 

correct rounding) 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 

 7.1.3 √2𝑥 − 1 = 2𝑥 − 3 

2𝑥 − 1 = (2𝑥 − 3)2 

2𝑥 − 1 = 4𝑥2 − 12𝑥 + 9  

4𝑥2 − 14𝑥 + 10 = 0 

(4𝑥 − 10)(𝑥 − 1) = 0 

𝑥 =
5

2
 or 𝑥 = 1(𝑛𝑜𝑡 𝑎 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛) 

solution: 𝑥 =
5

2
 

 

 

✓ 

 

✓ 

✓ 

✓ 

 

Squaring 

 

 

standard form 

factors 

 

solution: 𝑥 =
5

2
 

 

 

 

 

 

 

 

 

(4) 

 7.1.4 (2𝑥)− 
3

2 = 64 

2𝑥 = 64 
2
3 

𝑥 =  
64

− 
2
3

2
  

     = 8 

 

OR 

 

(2𝑥) 
3

2 = 64 

2 
3
2 . 𝑥

3
2 = 64 

 

𝑥  
3
2 =  

64

2 
3
2

 

✓ 

✓ 

✓ 

 

OR 

 

 

✓ 

 

 

✓ 

 

✓ 

 

 

3

2

642 x  

𝑥 =  
64 

2
3

2
 

8 

 

OR 

 

 

2 
3
2 . 𝑥  

3
2 

 

 

( 
64

2
− 

3
2

 )−
2

3   

 

 

 

 

 

(3) 



𝑥 =   ( 
64

2
 
3
2

 )
2

3   

    =  8 

OR 

(2𝑥) 
3

2 =  26 

2𝑥 = (26)
2

3 

    =  24 

𝑥 =  23 = 8 

OR 

 

✓ 

✓ 

 

✓ 

 

8 

 

 

 

OR 

 

64 = 26 

(26)
2

3 

 

 

8 

 7.1.5  

( 1 − 𝑥 )2(2 − 𝑥) ≤ 0 

   ( 1 − 𝑥 )2 > 0 for all values of 𝑥 ≠ 1 

and ( 1 − 𝑥 )2 = 0 for 𝑥 =  1 

so (2 − 𝑥) ≤ 0 

𝑥 ≥ 2 

Solution 

𝑥 =  1 or 𝑥 ≥ 2  

 

 

 

✓ 

 

 

✓✓ 

✓ 

 

 

 critical values   

i.e.  𝑥 =  1 or  𝑥 =  2 

 

 

𝑥 = 1  

 

 𝑥 ≥ 2 

 

 

 

 

 

 

 

(4) 

 

7.2  𝑦 + 3 = 2𝑥;   and 𝑥2 − 𝑥𝑦 + 2𝑦2 = 4 

 𝑦 = 2𝑥 − 3 

𝑥2 − 𝑥(2𝑥 − 3) + 2(2𝑥 − 3)2 − 4 = 0 

 

𝑥2 − 2𝑥2 + 3𝑥 + 2(4𝑥2 − 12𝑥 + 9) − 4 = 0 

𝑥2 − 2𝑥2 + 3𝑥 + 8𝑥2 − 24𝑥 + 18 − 4 = 0 

7𝑥2 − 21𝑥 + 14 = 0 

𝑥2 − 3𝑥 + 2 = 0 

(𝑥 − 2)(𝑥 − 1) = 0 

𝑥 = 2 or 𝑥 = 1 

𝑦 = 2(2) − 3 or 𝑦 = 2(1) − 3 

𝑦 = 1 or 𝑦 =  −1  

 

OR 

 

𝑥 =
𝑦 + 3

2
 

 

✓ 

 

 

✓ 

✓ 

✓ 

✓ 

 

OR 

 

 

✓ 

 

✓ 

 

 

 

Substitution 

 

 

 

 

standard form 

 factors 

values of 𝑥 

values of 𝑦 

 

 

OR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 



(𝑦+3

2
)

2
or− 

𝑦+3

2
. 𝑦 +  2𝑦2 = 4 

𝑦2 + 6𝑦 + 9 

4
−  

𝑦2 + 3𝑦

2
+  2𝑦2 − 4 = 0 

𝑦2 + 6𝑦 + 9 − 2𝑦2 − 6𝑦 +  8𝑦2 − 16 = 0 

7𝑦2 − 7 = 0 

(𝑦 − 1)(𝑦 + 1) = 0 

𝑦 = 1 or 𝑦 =  −1     

𝑥 = 2 𝑜𝑟 𝑥 = 1  

✓ 

✓ 

✓ 

 

 

Substitution 

 

standard form  

 

 factors/ 

 

values of 𝑦 

 

values of 𝑥 

7.3  𝑏𝑥2 + 3𝑥 + 4 =  −𝑥 − 1 

𝑏𝑥2 + 3𝑥 + 4 + 𝑥 + 1 = 0 

𝑏𝑥2 + 4𝑥 + 5 = 0 

∆ ≥ 0 

16 − 4(𝑏)5 ≥ 0 

20𝑏 ≤ 16 

𝑏 ≤
16

20
 

𝑏 ≤
4

5
 

   

✓ 

 

✓ 

 

✓ 

 

✓ 

equating 𝑓 and 𝑔 

 

 

 

standard form   

 

subst. 𝑖𝑛 ∆ formula 

 

answer 

 

 

 

 

 

 

 

 

 

(4) 

     [25] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUESTION 8 

 

7 (2 1) 0

7 0 or 2 1 0

0 2 1

1

2

x x

x x

x x

x

 

  

 



   

 

 
 0x   

 1

2
x   

                                     (2)  

2

2

2

2

2 4

2 4 0

4

2

1 1 4(2)( 4)

2(2)

1 33

4

1,19 or 1,69

x x

x x

b b ac
x

a

x x

 

  

  


   


 


  

   

 

 standard form 

 

 

 

 

 substitution into the  

   correct formula 

 

 

 x = 1,19 
 1,69x                        

(4) 

 

( 4)( 5) 0

5 or 4

x x

x x

  

   
        -5                    4 

                         

 

OR 

 

                    -5     4 

 + ˗ + 

 
( ; 5] [4 ; )        

 
 5x    

 4x   

   or 

                                   (3) 

   

  
 ( ; 5]x     

 [4 ; )x   

 or 

    

                                     (3) 



2 1

5 5

1

5

2

1 1

5 5

5

5

3 5 2 0

Let

3 5 2 0

(3 1)( 2) 0

3 1 or 2

1

3

1
or 2

3

1
2

3

1
32

243

x x

x k

k k

k k

k k

k

x x

x x

x x

  



   

  

  

 

  

 
   
 

    

 

OR 
2 1

5 5

1 1

5 5

1 1

5 5

1

55

5

3 5 2 0

(3 1)( 2) 0

3 1 or 2

1
2

3

1
32

3

1

243

x x

x x

x x

x x

x x

x

  

  

  

  

 
   
 

 

 

 

 

 

 

 

 factors 

 

 

 

 



1 1

5 5
1

3
of 2x x   

 

 

 1

243
x    

 32x   

                                     (4) 

 

 

 

 

 factors 



1 1

5 5
1

or 2
3

x x    

 

 

 
 32x   

 
1

243
x    

                                     (4) 

2
1; 1 and (3 )( ) 0

1

2 1

2 1

(3 ) 0 or 0

3 (2 1) 0 or (2 1) 0

1 or 3 1

1

3

1
2( 1) 1 or 2 1

3

1
3

3

x
y x y x y

y

x y

x y

x y x y

x x x x

x x

x

y y

     


 

 

   

     

  



 
     

 

   

 

 

 

 

 

 
 2 1x y   

 two factors = 0 

 substitution 

 

 

 

 both x-values 

 

 

 

 

 y-values 

                                     (6) 



OR 

2
1; 1 and (3 )( ) 0

1

2 1

2 1

(3 (2 1))( (2 1)) 0

( 1)(3 1) 0

1 or 3 1

1

3

1
2( 1) 1 or 2 1

3

1
3

3

x
y x y x y

y

x y

x y

x x x x

x x

x x

x

y y

     


 

 

    

  

  



 
     

 

   

 

 

OR 

 

2
1; 1 and (3 )( ) 0

1

2 1

1

2

(3 ) 0 or ( ) 0

1 1
3 0 0

2 2

3(1 ) 2 1 2

3 3 2 3 1

1
3

3

1
1

1 3 3or
2 2

1
1

3

x
y x y x y

y

x y

y
x

x y x y

y y
y y

y y y y

y y y

y y

x x

x x

     


 




   

  
    

 

    

   

   




 

      

 

 

 

 

 

 
 2 1x y   

 substitution 

 factors = 0 

 

 

 

 both x-values 

 

 

 

 y-values 

                                     (6) 

 

 

 

 

 

 

 

 
1

2

y
x


  

 two factors = 0 

 

 substitution 

 

 

 

 

 both y-values 

 

 

 

 

 

 x-values 

                                     (6) 

f(x) a hyperbola with asymptotes y = 0 and  

x = 2.  Range of f:   y > 0 ór y < 0. 

g (x) is an increasing exponential function translated 2 

units right, thus y > 0 for all x R.  Therefore, f and g 

intersect only once. 

 

 

 

 f is hyperbola;   

    y > 0 ór y < 0 

 g: range of g: y > 0 

    (increasing   

      exponential) 

  explanation 

                                    (3) 

 



 

 

 

   

OR                   y                       f 

 

 

             g            1                                           0y     

 

                 f                          2                                    x 

 

 

 

 

 

 

 

 

 

 f: hyperbola sketch;   

    

 g: sketch of g 

  

 g: explanation: 

    If x < 2:  g(x) > 0,  

    f (x) < 0 thus no root. 

    If x > 2:  g(x) > 0, 

    f(x) > 0 thus one root  

    only 

                                    (3)                                   

                                  [22] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



−3 4 + + − 

0 0 

QUESTION 9 

 

# SUGGESTED ANSWER DESCRIPTORS  

Mar

k/  

9.1.1 𝑥(5𝑥 + 2) = 0 

 

𝑥 = 0  or 𝑥 = −
2

5
 

 

 

Each root 

 

 

(2) 

9.1.2 2𝑥2 − 3𝑥 − 4 = 0 

 

                   𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

                   𝑥 =
−(−3) ± √(−3)2 − 4(2)(−4)

2(2)
 

                       =
3 ± √41

4
 

𝑥 = −0,85  or 𝑥 = 2,35 

 

 Std form 

 

 

 

 

 

 

Substitution 

 

Each root 

𝑥 = −0,85  or/ of   𝑥 = 2,35 

(-1, if incorrect rounding) 

 

 

 

 

 

 

 

 

 

(4) 

9.1.3 𝑥2 − 𝑥 − 6 ≥ 6 

𝑥2 −  𝑥 − 12 ≥ 0 
(𝑥 + 3)(𝑥 − 4) ≥ 0 

 

 

 

  

𝑥 < −3  or/ of  𝑥 > 4 

 

std form 

factors 

 

 

 both critical values 

 

notation 

 

 

 

 

 

 

(4) 

9.2 𝑥 = 𝑦 + 3   …………….(1) 

Subst (1) into (2): 

𝑥2 + 𝑥𝑦 − 2𝑦2 = 0 ………(2) 

∴ (𝑦 + 3)2 + y(y + 3) − 2𝑦2 = 0 
∴ 𝑦2 + 6𝑦 + 9 + 𝑦(𝑦 + 3) − 2𝑦2 = 0 

∴ 𝑦2 + 6𝑦 + 9 + 𝑦2 + 3𝑦 − 2𝑦2 = 0 

                                            ∴ 9𝑦 + 9 = 0 
                                                     

                                                      ∴ 𝑦 = −1 
                                                ∴   𝑥 = 2 

 

OR 

 

𝑦 = 𝑥 − 3   …………….(1) 

x subject 

 

 

 

subst in (2) 

 

simplify  

 

value of 𝑦  

 

value of 𝑥 

 

 

 

y subject 

 

 

 

 

 

 

 

 

 

(5)  

 

 

 

 

 



Subst (1) into (2): 

𝑥2 + 𝑥𝑦 − 2𝑦2 = 0 ………(2) 

∴ 𝑥2 + 𝑥(𝑥 − 3) − 2(𝑥 − 3)2 = 0 
∴ 𝑥2 + 𝑥2 − 3𝑥 − 2𝑥2 + 12𝑥 − 18 = 0 

                                            ∴ 9𝑥 − 18 = 0 
                                                 ∴    𝑥 = 2 

                                                   ∴     𝑦 = −1 

 

 

 

subst in (2) 

 

simplify  

value of 𝑥 

value of 𝑦  

 

 

 

(5) 

9.3 
𝑥 =

−2 ±  √13 − 2𝑘

3
 

 

∴ ∆= 13 − 2𝑘 ≥ 0 
 

∴ 2𝑘 ≤ 13 

∴ 𝑘 ≤
13

2
 

 

∴If 𝑘 = 6, ∆ is a perfect square and roots rational 

 

 

 

∆ ≥ 0 

 

 

value 𝑘 ≤
13

2
 

 

 deriving k = 6  

Answer only = FULL MARKS 

 

 

 

 

 

 

 

 

(3) 

9.4 If graphs intersect: f(x) = g(x) 

 𝑥2 − 2𝑥 − 3 = 2𝑥 + 𝑎 

 𝑥2 − 4𝑥 − 3 − 𝑎 = 0  

If graphs do not intersect:  < 0 

 

(−4)2 − 4(1)(−3 − 𝑎) < 0 

∴ 16 + 12 + 4𝑎 < 0 

∴ 4𝑎 < −28 

∴ 𝑎 < −7 

 

 

 equating f and g 

 

  < 0 

 

 Subst. 

 Simplify 

 

 answer 

 

 

 

 

 

 

(5) 

 [23] 

 

 

 

 


