
DIFFERENSIAALREKENE
Oplossings

Die DBE se eie nasienriglyne, in boekvolgorde

Elke oplossing hier is 'n uitknipsel van die amptelike DBE-nasienriglyn wat saam
met die vraestel gepubliseer is waaruit die vraag kom. Die bewerking, die
punt-merke en die aanvaarde alternatiewe is die DBE se eie. Niks is oorgeskryf
of oor afgelei nie.

Die nommers pas by die vraeboek: oplossing 34 antwoord vraag 34, en die
hoofstukke is in dieselfde volgorde.

Die DBE skryf een riglyn vir albei tale, so hierdie bladsye is tweetalig en hul
nasienaantekeninge is grootliks in Engels. Dit is die DBE se eie bladsy, presies
soos gedruk weergegee.

'n Nasienriglyn word vir nasieners geskryf, nie vir leerders nie. Dit wys die
kortste pad na die punte, so waar 'n stap saamgepers lyk, is dit die riglyn wat
bondig is eerder as 'n stap wat ontbreek.
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 OR/OF 

Interest over 5 years = 652 743,95 – 9 000 × 60 

                                 = 112 743,95 

 

 interest on n years 

     = 190 214,14 – 112 743, 95 = 77 470,19 

 

652 743,95 + 77 470,19 = 
0,075

652743,95 1
12
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8.2.1 22 93)(  xxxf  
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substitution into  

   the formula 

 hxhxhx  22 2  

 

 

 hhxh  22  

 

common factor 

 

answer                      (5) 
 

OR/OF 

 

 hxhxhx  22 2  

 

 

 hhxh  22  
 

 

 

substitution into  

   the formula 

 

common factor 

 

answer                      (5) 
7.2 5 4( ) 2 3 8f x x x x    
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
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
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8                                  (3) 
7.3 cbxxaxxg  23 3)(  

bxaxxg  63)( 2/  

66  ax)x(g //  

06)1(6)1(//  ag  
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For concave up 0)(// xg  
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 x > – 1 
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   the formula 

 hxhxhx  22 2  

 

 

 hhxh  22  

 

common factor 

 

answer                      (5) 
 

OR/OF 

 

 hxhxhx  22 2  

 

 

 hhxh  22  
 

 

 

substitution into  

   the formula 

 

common factor 

 

answer                      (5) 
7.2 5 4( ) 2 3 8f x x x x    

  81210 34/  xxxf  


410x  


312x  

8                                  (3) 
7.3 cbxxaxxg  23 3)(  

bxaxxg  63)( 2/  

66  ax)x(g //  

06)1(6)1(//  ag  

      1a  

For concave up 0)(// xg  

066 x      

 x > – 1 

 

 bxaxxg  63)( 2/  



06)1(6)1(//  ag  

 1a  

 

 

 x > – 1                      (4) 
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 OR/OF 

Min gradient at (– 1 ; – 7) implies: 

                                         at x = – 1 -  point of inflection   

                                         and g will be positive cubic 

                                         hence a > 0 

 Since g is concave up 

                             1x    

 

OR/OF 

 

                                        

 

 

                              

Since g is concave up 

1x                                        Since g is concave up 

                                                 1x    

 

 

 

 

 

 

 

 

 

 

OR/OF 

Min gradient at (– 1 ; – 7) implies: 

                                         at x = – 1 -  point of inflection   

                                         and g will be positive cubic 

                                         hence a > 0 

 Since g is concave up 

                             1x    

 

OR/OF 

 

                                        

 

 

                              

Since g is concave up 

1x                                        Since g is concave up 

                                                 1x    

 

 

 

 

. (– 1 ;  – 7 )  

   .  
(– 1 ;  y)   

 

Answer only: 
1

4
 

. (– 1 ;  – 7 )  

   .  
(– 1 ;  y)   

 

Answer only: 
1

4
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OR/OF 

Min gradient at (– 1 ; – 7) implies: 

                                         at x = – 1 -  point of inflection   

                                         and g will be positive cubic 

                                         hence a > 0 

 Since g is concave up 

                             1x    

 

OR/OF 

 

                                        

 

 

                              

Since g is concave up 

1x                                        Since g is concave up 

                                                 1x    

 

 

OR/OF 

 

 point of inflection   

 a > 0  

 

 1x                      (4) 

OR/OF 

 

pos graph 

point of inflection 

 

 1x                      (4) 

 

 

 
                                     [12] 
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
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
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



 

 
h

hxh
xf

h

2

0

/ 48
lim



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
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
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


 

   hxxf
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substitution into correct  

  formula 

 f (x+h) = 
22 484 hxhx   

 

simplification 

 

common factor 

 

 

answer                             (5) 

OR/OF 

 f (x+h) = 
22 484 hxhx   

 

simplification 
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common factor 
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7.2.1 xxxf 32)( 3   

36)( 2/  xxf  


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1

10
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
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2

x  

 

derivative with rational exp 
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7.3 086 2  x  

6

82 x  
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3

2
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3

2
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2
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2
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d
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= ( )23 .22 xx
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= xx 226 2 +  
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26x  
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24 643
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xx
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+−
=  
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✓ x6  
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(3) 

8.3 ( ) cbxxxf ++= 23  

( ) bxxf += 6/  

( ) 961/ =+= bf  
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( ) 0331 =++= cf  

                     6−=c  
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/ lim)(
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222)()( 222 −++=−+=+ hxhxhxhxf  

 
22)()( hxhxfhxf +=−+  

0

/ lim)(
→

=
h

xf
h

xfhxf )()( −+  

0

/ lim)(
→

=
h

xf
h

hxh 22 +  

0

/ lim)(
→

=
h

xf
h

hxh )2( +  

0

/ lim)(
→

=
h

xf ( )hx +2  

xxf 2)(/ =∴  
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 substitution 
 
 simplification 
 
 
 factorisation 
 
 answer                              

(5) 
OR/OF  

 f (x+h)  
 simplification 
 
 
 
 
 
 substitution 
 
 factorisation 
 
 
 answer                             

 (5) 

8.2.1 [ ]xx
dx
d 43 2 −   

= 6x – 4  

 
6x  
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 (2) 

8.2.2 
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)12(2)( 22
1
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2
1

2
3

2
5
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2
1

2
1

2
3

/ 65)(
−
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
1
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
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 2
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− x                               (4) 
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8.3 144 −= xy    tangent   
444 =−∴ x  

   84 =x  
   2=x  
    14)2(4 −=∴ y  
    at point (2 ; – 6) 
 

618)2()2()2( 2 −=−+= bag    
                          )1...(1224 =+ ba  
 

4)2(2)2(/ =+= bag  
                  4 4a b+ =   …(2) 
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 a  and b                                    

 (6) 
 

OR/OF 
equating 
 
 
 
 
 
 
 y-value 
 
 (2)g y= − value 
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✓common factor 

 

 

✓answer                 

(5) 
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OR/OF 

 
2

6)( xxf −=  
22

6126)( hxhxhxf −−−=+  
2222

61266126)()( hxhxhxhxxfhxf −−=+−−−=−+  

 

( ) ( )
h

xfhxf
xf

h

−+
=

→0

/
lim)(  

h

hxh

h

2

0

612
lim

−−
=

→
 

( )
0

12 6
lim
h

h x h

h→

− −
=  

( )
0

lim 12 6
h

x h
→

= − −  

x12−=  

 

 

OR/OF 

 

 

✓
2 2

( ) 6 12 6f x h x xh h+ = − − −  
 

✓simplification 

 

 

 

 

✓substitution 

 

✓common factor 

 
 

✓answer                

 (5) 

8.3.2 0x     

 

OR/OF   

 
0x  

✓answer                

 (1) 

 

 

✓answer                

 (1) 

8.3.3 2
6xy −=  

2
6yx −=  

xy
6

12 −
=  

xy
6

1
−=  

xy
6

1
−−=      ;  0x  

 

✓ swopping  x  and  y 

 

 

 

✓ xy
6

1
−=  

 

✓ answer                

                   

(3) 

  [18] 
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QUESTION/VRAAG 9 

 

9.1 
2

5
1  x  ✓✓answer 

(2) 

9.2 








0;

2

5
and)0;1(  ✓ 1=x ✓

2

5
=x        

(2) 

9.3 

2

1
2

5
+

 

4

7
=  

Concave up for 
4

7
x  

 

✓method 

 

 

 

 

✓answer 

                                 

(2) 

9.4 89 −− k  ✓✓answer                

(2) 

  [8] 

 

QUESTION/VRAAG 10 

 

10.1 0186 =+− t  

             t618 =  

               t=3  

s / 27)3(18)3(3)3(
2

=+−=  

✓ = 0 

 

✓ value of  t 

✓ answer                

(3) 

10.2 0183
2

=+− tt  

0)6(3 =−− tt  

6or0 == tt  

 
3 2

( )s t at bt= +  

s / btatt 23)(
2
+=  

33 −=a    and       182 =b  

  1−=a                     9=b  

 
3 2

( ) 1 9s t t t= − +  

3 2
(6) (6) 9(6)s = − +  

(6) 108s =  

 

✓ factors 

✓ values 

 

 

 

 

 

✓ a  and  b  

 

 

✓ substitution 

✓ answer                

(5) 

  [8] 
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QUESTION/VRAAG 9 

 

9.1 
2

5
1  x  ✓✓answer 

(2) 

9.2 








0;

2

5
and)0;1(  ✓ 1=x ✓

2

5
=x        

(2) 

9.3 

2

1
2

5
+

 

4

7
=  

Concave up for 
4

7
x  

 

✓method 

 

 

 

 

✓answer 

                                 

(2) 

9.4 89 −− k  ✓✓answer                

(2) 

  [8] 

 

QUESTION/VRAAG 10 

 

10.1 0186 =+− t  

             t618 =  

               t=3  

s / 27)3(18)3(3)3(
2

=+−=  

✓ = 0 

 

✓ value of  t 

✓ answer                

(3) 

10.2 0183
2

=+− tt  

0)6(3 =−− tt  

6or0 == tt  

 
3 2

( )s t at bt= +  

s / btatt 23)(
2
+=  

33 −=a    and       182 =b  

  1−=a                     9=b  

 
3 2

( ) 1 9s t t t= − +  

3 2
(6) (6) 9(6)s = − +  

(6) 108s =  

 

✓ factors 

✓ values 

 

 

 

 

 

✓ a  and  b  

 

 

✓ substitution 

✓ answer                

(5) 

  [8] 

 

10. Draaipunte, dan waar die derdegraadse grafiek konkaaf op is
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8.2.2 )1)(3()(  xxxg  

32)( 2

1

 xxxg  

2

1

/ 1)(


 xxg  

 

 x     
1

22x  

 

1      2

1


x                                           

(4) 

  [12] 

 

QUESTION/VRAAG 9 

 

9.1 1266)( 2/  xxxf  

01266 2  xx  

022  xx  

0)1)(2(  xx  

1or            2  xx  

y = 20      or      y = – 7  

A(–2 ; 20) and B(1 ; –7) 

 1266 2  xx  

 = 0 

 

factors 

 

 x -values 

 y -values  

                                       

(5) 

9.2 612)(//  xxf  

0612 x  

612 x  

2

1
x  

 

OR/OF 

2

1

2

12



x  

2

1
 x  

 612 x  


/ / ( ) 0f x   

 



2

1
x                       

(3)              

OR/OF 



2

1
x  


1

2
x                      

(3) 

9.3 24)2(/ f  

Equation of the tangent: )2(244  xy  

                                             4424  xy  

 / (2)f  

 24 

 equation     

              (3) 

  [11] 
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8.2.2 )1)(3()(  xxxg  

32)( 2

1

 xxxg  

2

1

/ 1)(


 xxg  

 

 x     
1

22x  

 

1      2

1


x                                           

(4) 

  [12] 

 

QUESTION/VRAAG 9 

 

9.1 1266)( 2/  xxxf  

01266 2  xx  

022  xx  

0)1)(2(  xx  

1or            2  xx  

y = 20      or      y = – 7  

A(–2 ; 20) and B(1 ; –7) 

 1266 2  xx  

 = 0 

 

factors 

 

 x -values 

 y -values  

                                       

(5) 

9.2 612)(//  xxf  

0612 x  

612 x  

2

1
x  

 

OR/OF 

2

1

2

12



x  

2

1
 x  

 612 x  


/ / ( ) 0f x   

 



2

1
x                       

(3)              

OR/OF 



2

1
x  


1

2
x                      

(3) 

9.3 24)2(/ f  

Equation of the tangent: )2(244  xy  

                                             4424  xy  

 / (2)f  

 24 

 equation     

              (3) 

  [11] 

 

11. Skets 'n derdegraadse grafiek uit vier feite, sonder om ooit sy vergelyking te vind
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QUESTION/VRAAG 10 

 

10.1 

 

 

 

 

 

 x = –1 and x = 2     

 TP  at x = –1 

 TP at x = 1 

 shape 

 

                                        (4) 

10.2.1  

 

       

                        

 

Area of segment = 
4

1
Area of  big circle 

= 22 )(
4

1
xx   

 

 

                                              

 

 

 

Area triangle ABO counted 

= Area  22

2

1
xx   

 

Area of shaded region 

= 22 )(
4

1
xx  –  22

2

1
xx   

=  22

4

2
xx 


 

 432 2
4

2
xxx 







 



 

 

 

 

 
 

 

 

 

 

 22 )(
4

1
xx   

 

 

 

 

 

 

 Area  22

2

1
xx   

 

 

 subtract areas 

 

 

 common factor                         

                                      (5) 

A B 

O 

A B 

O 

x

y

1   
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QUESTION/VRAAG 10 

 

10.1 

 

 

 

 

 

 x = –1 and x = 2     

 TP  at x = –1 

 TP at x = 1 

 shape 

 

                                        (4) 

10.2.1  

 

       

                        

 

Area of segment = 
4

1
Area of  big circle 

= 22 )(
4

1
xx   

 

 

                                              

 

 

 

Area triangle ABO counted 

= Area  22

2

1
xx   

 

Area of shaded region 

= 22 )(
4

1
xx  –  22

2

1
xx   

=  22

4

2
xx 


 

 432 2
4

2
xxx 







 



 

 

 

 

 
 

 

 

 

 

 22 )(
4

1
xx   

 

 

 

 

 

 

 Area  22

2

1
xx   

 

 

 subtract areas 

 

 

 common factor                         

                                      (5) 

A B 

O 

A B 

O 

x

y

1   
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10.2.2 Area of shaded region 

 

   234 2
4

2
xxx 





 


dx

dA
 3 22
4 6 2

4
x x x

  
  

 
 

0264 23  xxx  

0)132( 2  xxx  

0)1)(12(  xxx  

1or
2

1
or0  xxx  

 

 

 

 

 

 

  3 22
4 6 2

4
x x x

  
  

 
 

 

 

 factors 

 
1

0; 1;
2

x x x                                   

 
2

1
x                           (4) 

                                         [13] 

 

QUESTION/VRAAG 11 

 

11.1 P(A) = 1 – P(not A) = 0,6 

 

P(A and B) = P(A) × P(B) 

                   = 0,6 × 0,3 

                   = 
50

9
 

        18,0  

 0,6 

 

 P(A and B) = P(A) × P(B) 

 

 

 answer  (A)                    

 (3) 

11.2.1 
1,0

150

15
a   

150

15
 (A)                              

 (1) 

11.2.2 3,07,01 m   0,3  (A)       

(1) 

11.2.3 7,021,012,002,014,024,0  b  

08,02 b  

04,0b  

615004,0   

 addition 

 simplification 

 04,0b                          

 6                                     

(4) 

11.3.1 9 × 9 × 8 = 648 9  9 × 8                         

(2) 

11.3.2 2 × 8 × 4 = 64 

2 × 8 × 5 = 80 

Total number = 64 + 80 = 144  

2 × 8 × 4 

2 × 8 × 5 

144 (A)                           

 (4) 

                                           [15] 

 

TOTAL/TOTAAL: 150 

 

12. a, b en c uit twee afsnitte, dan die lokale minimum
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QUESTION9/VRAAG 9 

 

9.1 5)( 23 −++= cxbxaxxf  

1

55

)50()10(5 2

=

−=−

−+=−

a

a

a

 

)5)(1)(1()( −++= xxxxf  

)5)(12()( 2 −++= xxxxf  

593)( 23 −−−= xxxxf  

  b = – 3  and c =  – 9   

 

 

✓ substitution of x-intercepts 

✓  simplification 

 

 

 

 

✓ simplification                 

(3) 

 

9.2 593)( 23 −−−= xxxxf  

963)( 2/ −−= xxxf  

0322 =−− xx  

0)1)(3( =+− xx  

1or        3 −== xx  

   3at   valueMinimum =x  

 

✓ 963)( 2/ −−= xxxf  

✓ 0)(/ =xf  

✓factors 

 
✓  3=x                              

(4) 

 

9.3 0)().(// xfxf  

Point of inflection: x = 1 

x < 1 ; 1−x       or     x > 5 

✓ x = 1 

✓  x < 1 ; 1−x           

✓  x > 5                              

(3) 

9.4 532 −−− t  

325  t  

 

OR/OF 

Shift up more than 5 units and less than 32 units 

325  t  

✓– 32  
✓ 532 −−− t  

✓ 325  t                      (3) 

OR/OF 

✓more than 5 units  

✓less than 32 units 

✓ 325  t                      (3) 

  [13] 
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QUESTION9/VRAAG 9 

 

9.1 5)( 23 −++= cxbxaxxf  

1

55

)50()10(5 2

=

−=−

−+=−

a

a

a

 

)5)(1)(1()( −++= xxxxf  

)5)(12()( 2 −++= xxxxf  

593)( 23 −−−= xxxxf  

  b = – 3  and c =  – 9   

 

 

✓ substitution of x-intercepts 

✓  simplification 

 

 

 

 

✓ simplification                 

(3) 

 

9.2 593)( 23 −−−= xxxxf  

963)( 2/ −−= xxxf  

0322 =−− xx  

0)1)(3( =+− xx  

1or        3 −== xx  

   3at   valueMinimum =x  

 

✓ 963)( 2/ −−= xxxf  

✓ 0)(/ =xf  

✓factors 

 
✓  3=x                              

(4) 

 

9.3 0)().(// xfxf  

Point of inflection: x = 1 

x < 1 ; 1−x       or     x > 5 

✓ x = 1 

✓  x < 1 ; 1−x           

✓  x > 5                              

(3) 

9.4 532 −−− t  

325  t  

 

OR/OF 

Shift up more than 5 units and less than 32 units 

325  t  

✓– 32  
✓ 532 −−− t  

✓ 325  t                      (3) 

OR/OF 

✓more than 5 units  

✓less than 32 units 

✓ 325  t                      (3) 

  [13] 
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QUESTION/VRAAG 10 

 

10.1 23)( bxaxxh   

bxaxxh 23)( 2/   
/ (4) 0h   

48 8 0a b   

    )1...(06  ba  

 

(4) 32h   

64 16 32a b   

     )2...(24  ba  

 

 (1)– (2): 6a + b = 0 

               4a + b = 2 

     

                    2a = – 2 

                      a = – 1   

 

             4(– 1) + b = 2 

                           b = 6  

 

 )(/ xh  

 

 
/ (4)h  0 

48 8 0a b   or 6 0a b   

 

 

 (4)h  32 

64 16 32a b    or 4 2a b   

 

 

 

 

 

 

 

                                               

 (5) 

10.2 23 6)( xxxh   

06 23  xx  

0)6(2 xx  

6or0  xx  

)0;6(A  

 

 06 23  xx  

 factors 

 

 

 )0;6(A                               

 (3) 

10.3.1 40  x       or    0 4x   

 

 

OR/OF 

 

(0 ; 4)x     or    0 ; 4x  

critical values 

notation                               (2) 

 

OR/OF 

 

critical values 

notation                               (2) 

10.3.2 x > 2     

 

 

OR/OF 

 

(2 ; )x   

 2 

 notation                              (2) 

 

OR/OF 

 

 2 

 notation                              (2) 

10.4 3 2( ) ( 1) ( 1) 6( 1)

(0) 7

f x h x x x

f

      


 

7 < k < 32    or    (7 ; 32)k  

 k < 32                                 

 new y-intercept = 7 

 7 < k < 32        

 (3) 

  [15] 
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QUESTION/VRAAG 10 

 

10.1 23)( bxaxxh   

bxaxxh 23)( 2/   
/ (4) 0h   

48 8 0a b   

    )1...(06  ba  

 

(4) 32h   

64 16 32a b   

     )2...(24  ba  

 

 (1)– (2): 6a + b = 0 

               4a + b = 2 

     

                    2a = – 2 

                      a = – 1   

 

             4(– 1) + b = 2 

                           b = 6  

 

 )(/ xh  

 

 
/ (4)h  0 

48 8 0a b   or 6 0a b   

 

 

 (4)h  32 

64 16 32a b    or 4 2a b   

 

 

 

 

 

 

 

                                               

 (5) 

10.2 23 6)( xxxh   

06 23  xx  

0)6(2 xx  

6or0  xx  

)0;6(A  

 

 06 23  xx  

 factors 

 

 

 )0;6(A                               

 (3) 

10.3.1 40  x       or    0 4x   

 

 

OR/OF 

 

(0 ; 4)x     or    0 ; 4x  

critical values 

notation                               (2) 

 

OR/OF 

 

critical values 

notation                               (2) 

10.3.2 x > 2     

 

 

OR/OF 

 

(2 ; )x   

 2 

 notation                              (2) 

 

OR/OF 

 

 2 

 notation                              (2) 

10.4 3 2( ) ( 1) ( 1) 6( 1)

(0) 7

f x h x x x

f

      


 

7 < k < 32    or    (7 ; 32)k  

 k < 32                                 

 new y-intercept = 7 

 7 < k < 32        

 (3) 

  [15] 

 

14. Gegee die grafiek van f', werk terug na f
Amptelike DBE-nasienriglyn  ·  November 2022  ·  V8  ·  17 punte
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QUESTION 8/VRAAG 8 

 

8.1   knxmxxf  2/  

   1
3

1/ 







 xxmxf  

 10
3

1
01 








 m  

m
3

1
1   

3m  

   1
3

1
3/ 








 xxxf  

  









3

1

3

2
3 2/ xxxf  

  123 2/  xxxf  

2n  

1k  

 

OR/OF 

1k   

1 1
0 1 and   1 0

9 3
m n m n       

1m n            (1) 

3 9m n          (2) 

 

(1) – (2) 

4 8

2

n

n



 
 

2 1

3

m

m

  

  
 

 

 substitution of  







 0;

3

1
  

    and (1 ; 0) 

 substitution of  (0 ; 1) 

                                        

 

 

 3m  

 

 

 

   









3

1

3

2
3 2/ xxxf  

 

 2n  

 1k                             (6)  

 

OR/OF 

 1k  

 

 

 

 1m n    

 3 9m n    

 

 

4 8n   

 2n  

 3m                        (6) 

8.2.1   223  xxxxf  

811
27

49

3

1
,f 








  











27

49
;

3

1
T.P  

  31 f  

 3;1T.P  

 

 

 

 

 

 

 x-coordinates of the TP 

 

 









27

49
;

3

1
T.P  

 

    3;1T.P                  (3) 
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QUESTION 8/VRAAG 8 

 

8.1   knxmxxf  2/  

   1
3

1/ 







 xxmxf  

 10
3

1
01 








 m  

m
3

1
1   

3m  

   1
3

1
3/ 








 xxxf  

  









3

1

3

2
3 2/ xxxf  

  123 2/  xxxf  

2n  

1k  

 

OR/OF 

1k   

1 1
0 1 and   1 0

9 3
m n m n       

1m n            (1) 

3 9m n          (2) 

 

(1) – (2) 

4 8

2

n

n



 
 

2 1

3

m

m

  

  
 

 

 substitution of  







 0;

3

1
  

    and (1 ; 0) 

 substitution of  (0 ; 1) 

                                        

 

 

 3m  

 

 

 

   









3

1

3

2
3 2/ xxxf  

 

 2n  

 1k                             (6)  

 

OR/OF 

 1k  

 

 

 

 1m n    

 3 9m n    

 

 

4 8n   

 2n  

 3m                        (6) 

8.2.1   223  xxxxf  

811
27

49

3

1
,f 








  











27

49
;

3

1
T.P  

  31 f  

 3;1T.P  

 

 

 

 

 

 

 x-coordinates of the TP 

 

 









27

49
;

3

1
T.P  

 

    3;1T.P                  (3) 
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8.2.2   223  xxxxf  

0223  xxx  

   012 2  xxx  

2x   or  no solution 

 

 

 

 

 

 

 2x  

 

 

 

 

one x-intercept 

 

 two turning points 

 

y-intercept 

 

 shape: neg cubic 

                                        (5) 
 

8.3.1 

3

1

2

1
3

1





a
 

OR/OF 

  123 2/  xxxf  

 / / 6 2f x x    

 / / 6 2 0f a a     

                    6 2a    

                        
1

3
a   

 

 

 

 

 answer                        (1) 

OR/OF 

 

 

 

 

 

 

 answer                        (1) 

 

8.3.2 
3

4
b  units 

4

3
 

 
3

4
b                          (2) 

  [17] 

 

 

 

 

 

 

 

 

 

 

 

 

1
;1,81

3

 
 
 

 

2 

(1 ; 3) 
2 
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QUESTION 8/VRAAG 8   

 

8.1 9123)( 2/  xxxf  

09123 2  xx  

0342  xx  

0)1)(3(  xx  

1or     3  xx  

44)3(9)3(6)3()3( 23 f  

04)1(9)1(6)1()1( 23 f  

turning points are: (3 ; 4) and (1 ; 0) 



9123)( 2/  xxxf  

 0)(/ xf  

 

 both x-values 

 

 

 both y-values 

                                    (4) 

8.2   

 

 

 y-intercept 

 

 both x-intercepts 

 

 both turning points   

 

 shape       

                                     

(4) 

8.3 40  k        or/of     (0 ; 4)k  k between y-values  

      of turning points    (2) 

8.4 0126)(//  xxf  

        2x  

Max at (2 ; 2) 

 

 

3)2(/ f  

 232  xy       or            c 232  

43)(  xxg                           43)(  xxg  

 

OR/OF 

Point of inflection:  x = 
3 1

2


 

                                2x   

Max at (2 ; 2) 

 

3)2(/ f  

 232  xy       or            c 232  

43)(  xxg                           43)(  xxg  

 126)(//  xxf  


/ / ( ) 0f x   

 x-value 

 y-value 

gradient at x-value 

 

equation of tangent 

   (6) 

 

OR/OF 


3 1

2


 

 x-value 

 y-value 

 

gradient at x-value 

 

equation of tangent  (6) 

8.5 3tan   

 57,71  

 gradient of g 

 answer                     (2) 

  [18] 

 

 

x 

y 

f 
4 

4 1 

(3 ; 4) 

O 



Mathematics P1/Wiskunde V1 13 DBE/November 2023 

 NSC/NSS – Marking Guidelines/Nasienriglyne 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 

QUESTION 8/VRAAG 8   

 

8.1 9123)( 2/  xxxf  

09123 2  xx  

0342  xx  

0)1)(3(  xx  

1or     3  xx  

44)3(9)3(6)3()3( 23 f  

04)1(9)1(6)1()1( 23 f  

turning points are: (3 ; 4) and (1 ; 0) 



9123)( 2/  xxxf  

 0)(/ xf  

 

 both x-values 

 

 

 both y-values 

                                    (4) 

8.2   

 

 

 y-intercept 

 

 both x-intercepts 

 

 both turning points   

 

 shape       

                                     

(4) 

8.3 40  k        or/of     (0 ; 4)k  k between y-values  

      of turning points    (2) 

8.4 0126)(//  xxf  

        2x  

Max at (2 ; 2) 

 

 

3)2(/ f  

 232  xy       or            c 232  

43)(  xxg                           43)(  xxg  

 

OR/OF 

Point of inflection:  x = 
3 1

2


 

                                2x   

Max at (2 ; 2) 

 

3)2(/ f  

 232  xy       or            c 232  

43)(  xxg                           43)(  xxg  

 126)(//  xxf  


/ / ( ) 0f x   

 x-value 

 y-value 

gradient at x-value 

 

equation of tangent 

   (6) 

 

OR/OF 


3 1

2


 

 x-value 

 y-value 

 

gradient at x-value 

 

equation of tangent  (6) 

8.5 3tan   

 57,71  

 gradient of g 

 answer                     (2) 

  [18] 

 

 

x 

y 

f 
4 

4 1 

(3 ; 4) 

O 
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QUESTION/VRAAG 9 
 
9.1 )12)(4()( 2 +−−= xxxxf  

2)1)(4()( −−= xxxf  
1=∴k  

OR/OF 
04961)1( =−+−=f          

(x – 1) is a factor                                         
 1=∴k                                                      
OR/OF      

24 4k− = −  
2 1k =  

1k∴ =  

 )12( 2 +− xx  
 2)1( −x                              

(2) 
OR/OF 

 
 f (1) 
 0)1( =f                           (2) 
OR/OF 
 24 4k− = −  
 2 1k =                               (2) 

9.2 09123 2 =+− xx  
0342 =+− xx  

(x – 3)(x – 1) = 0 
x = 3   or  x = 1 
TP's:   (3 ; – 4)   and  (1 ; 0)    

 / ( )f x  
 
 
 values of x 
turning points               (4) 

9.3 126)(// −= xxf  
30)3(// −=−f  

/ / ( )f x  < 0, therefore concave down 

substitution x = – 3 
   into // ( )f x  

 concave down                (2) 
9.4 
 

x

y

−4

0
41

(3 ; −4)

 

 
 
 
 turning points 
 x-intercepts 
 y-intercept 
 shape                      

 (4) 
 
 
 
 
 

9.5 
 

)496( )18246( Distance 232 −+−−−+−= xxxxx  
               49618246 232 +−+−−+−= xxxxx  
               14153 −+−= xx  
 

0153      :distanceMax 2 =+− x  
                                    153 2 =x  
                                       52 =x  
                                       5±=x 31but, << x  

5=∴ x  
36,8)5( =d  

 max distance = 8,36 

 /( ) 2 ( )h x f x= −  
 
 simplification 
 
 first derivative = 0              
 
 
 
 
 x-value                

 answer                           
  (6) 

  [18] 
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QUESTION/VRAAG 9 
 
9.1 )12)(4()( 2 +−−= xxxxf  

2)1)(4()( −−= xxxf  
1=∴k  

OR/OF 
04961)1( =−+−=f          

(x – 1) is a factor                                         
 1=∴k                                                      
OR/OF      

24 4k− = −  
2 1k =  

1k∴ =  

 )12( 2 +− xx  
 2)1( −x                              

(2) 
OR/OF 

 
 f (1) 
 0)1( =f                           (2) 
OR/OF 
 24 4k− = −  
 2 1k =                               (2) 

9.2 09123 2 =+− xx  
0342 =+− xx  

(x – 3)(x – 1) = 0 
x = 3   or  x = 1 
TP's:   (3 ; – 4)   and  (1 ; 0)    

 / ( )f x  
 
 
 values of x 
turning points               (4) 

9.3 126)(// −= xxf  
30)3(// −=−f  

/ / ( )f x  < 0, therefore concave down 

substitution x = – 3 
   into // ( )f x  

 concave down                (2) 
9.4 
 

x

y

−4

0
41

(3 ; −4)

 

 
 
 
 turning points 
 x-intercepts 
 y-intercept 
 shape                      

 (4) 
 
 
 
 
 

9.5 
 

)496( )18246( Distance 232 −+−−−+−= xxxxx  
               49618246 232 +−+−−+−= xxxxx  
               14153 −+−= xx  
 

0153      :distanceMax 2 =+− x  
                                    153 2 =x  
                                       52 =x  
                                       5±=x 31but, << x  

5=∴ x  
36,8)5( =d  

 max distance = 8,36 

 /( ) 2 ( )h x f x= −  
 
 simplification 
 
 first derivative = 0              
 
 
 
 
 x-value                

 answer                           
  (6) 

  [18] 
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QUESTION/VRAAG 9 
 

9.1    3)(
2

 xtxxf  

   

     

    

35)(

312

31

1

1

1

3003

23

2

2

2

2















xxxxf

xxxxf

xxxf

t

t

t

t

 

    3)(
2

 xtxxf  

 subs (0 ; –3) 

 

 

 t  

 

      31
2

 xxxf  

 expansion 

 

(5) 

9.2  

  

3

5
or1

5310

5230

523

2

2/









xx

xx

xx

xxxf

 

N 









27

256
;

3

5
 =  1,67 ; 9,48  

   523 2/  xxxf  

 = 0 
 

 factors 

 x-value (x > 0) 

 

 

 y-value  (A)            (5) 

9.3.1 x < 3  ; 1x                    

 

OR/OF 

1x    or   31  x     

 

OR/OF 

(  ; – 1) or (– 1 ; 3)       

 x < 3   

 1x                       (2) 

OR/OF 

 1x    

 31  x                 (2) 

OR/OF 

 (  ; – 1) 

 (– 1 ; 3)                   (2) 

9.3.2 
1x   or  

3

5
x       OR/OF    1x     or  

5

3
x         

 

OR/OF 

(  ; – 1)   or 







;

3

5
  OR/OF (  ; – 1]   or 

5
;

3

 


 
 

 1x  

 
3

5
x                       (2) 

OR/OF 

 (  ; – 1) 

 







;

3

5
                    (2) 

9.3.3   0// xf  

026 x  

3

1
x     or   








;

3

1
 

 

OR/OF 

5
( 1)

13

2 3

 

  

3

1
x     or   








;

3

1
 

 

 26 x  


1

3
 



3

1
x                        (3) 

OR/OF 

 substitution 


1

3
 

 
3

1
x                      (3) 

ANSWER ONLY: 

FULL MARKS 
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9.4 Distance  52335 223  xxxxx  

    234 23  xxx  

383
Distance 2  xx

dx

d
 

3830 2  xx  

  

3

1
or3

3130





xx

xx

 

Max distance 

52,2
27

68

2
3

1
3

3

1
4

3

1
23































 

 

 234 23  xxx  

 383
Distance 2  xx

dx

d
 

 

 factors 

 

 x-values 

 

 

 

 
1

3
x    

 

 answer                            

(6) 
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QUESTION/VRAAG 11 
 

11 
Time = 

x

20
 

Cost = (water cost per hour × time) + (kms × R/km) 















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x
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 answer   (A)                              

(7) 

  [7] 
 

QUESTION/VRAAG 12 
 

12.1.1 No, because P(A and B)  0  answer and reason        

                         (1) 

12.1.2(a)   3,0B andA P              2,0Bonly P   

     BPAPB andA P   

               0,5AP0,3   

            0,6AP   

    0,3Aonly P   

 

      BPAPB andA P   

0,5  

   0,6AP   

answer                                 

(4) 

12.1.2(b)  

 

 

 

 

 

 

 P not A or not B 0,2 0,2 0,3 0,7     

 

OR/OF 

 

 P not A or not B 1 P(A and B) 1 0,3 0,7      

 

OR/OF 

 

P(A
/
 or B

/
) = P(A

/
) + P(B

/
) – P(A

/
 and B

/
) 

                  = 0,4 + 0,5 – 0,2 = 0,7  

 

 

 

 

 

 

 

method 

answer                              (2) 

 

OR/OF 

 

method 

answer                                 

(2) 

OR/OF 

 

method 

answer                              (2) 

A B 
0,3 

0,3 0,2 

0,2 
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 answer   (A)                              
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QUESTION/VRAAG 12 
 

12.1.1 No, because P(A and B)  0  answer and reason        

                         (1) 

12.1.2(a)   3,0B andA P              2,0Bonly P   
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answer                                 
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P(A
/
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/
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) + P(B

/
) – P(A

/
 and B

/
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answer                              (2) 

 

OR/OF 
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answer                                 

(2) 

OR/OF 
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A B 
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QUESTION9/VRAAG 9 

9.1 Any point on f  :  2; xx  

104203

4410020

)2()10(  distance

24

242

222







xxx

xxxx

xx

 

For min distance  

  0104203 24  xxx
dx

d
 

02064 3  xx  

0)1084)(2( 2  xxx  

           96)10)(4(482      no roots 

x = 2 

 

25,8172104)2(20)2(32 24 d  

  2; xx  

 substitution  

 simplification 

 

 answer                        

 

 

 

 2064 3  xx  

 derivative = 0 

 

 

x = 2 

 

answer  (A)                 (8) 

            

         
 

9.2 2

2 1

2 1

2

10
AB

y y x
m

x x x

 
 

 
 

tan 2

10
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g
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  
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  
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 
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 tan 2

10

2
g

x
m

x


 


 

 / ( ) 2f x x  

 equating                       

 

 

 standard form 

x = 2 

 

 

substitute into distance 

 

answer (A)                 (8) 

  [8] 

2( ; )x x A 

B(10 ; 2) 
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