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QUESTION 8/VRAAG 8 

 

8.1 y = – 10   answer                   (1) 
8.2   1074 23  xxxxf  

      010272422 23 f  

 
substitution of x = 2 
   02 f                  (2) 

8.3 )56)(2()( 2  xxxxf  
 1)5)(2()(  xxxxf  

  2x  
  5x  
  1x                     (3)  

8.4  

 − 5 − 1  2 0

(0,7 ; − 12,6)

 (− 3,4 ; 20,8) 

− 10

x

 y

 
 

 
 
 
 
 
 
 
 
 
 x- intercepts 
 y-intercept 
 sketching the graph   
    with turning points in  
    2nd and 4th quadrant 
 
 
                                   (3) 

8.5.1 )7,0;4,3(x    
OR/OF 

7,04,3  x  

 )7,0;4,3(x      
                                   (2) 

8.5.2  
  1074 23  xxxxf  
  783 2/  xxxf  
  086//  xxf  

33,1
3
4

6
8

 x  

 

OR/OF 

35,135,1
2

7,04,3


  

 
 

  / / 6 8f x x   

 answer                   (2) 
 
 

OR/OF 

 

 substitution 
 answer                   (2) 
 

8.5.3 4,3x  or  1,33 0,7x      
OR/OF 

 ( ; 3,4] 1,33 ; 0,7x      
 

 4,3x (A) 
 1,33 0,7x     
                     (A 0,7)            
                                  (3) 

  [16] 
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QUESTION 9/VRAAG 9 

 
9.1 Perimeter of the square = x612  

Side length of square xxx
2
33

2
36

4
612







  

 x612  
 
 answer                   (2) 

9.2 

  

 

 

32

2

2

93636

4
4

93636

4
2
36

xxx

xxx

xxV










 









 


  

32 93636)( xxxxV   
2/ 277236)( xxxV   

0277236 2  xx  
012249 2  xx  

0483 2  xx  
0)2)(23(  xx  

3
2

x     or    x = 2  

33

32

m67,10m 
3

32
3
29

3
236

3
236

3
2





































V
 

  xx 4
2
36 2








   

 

 






 

4
93636 2xx

 


32 93636 xxx   

 


/V  

 0/ V  
 
 
 
 
 values 
 
 
 
 
 answer                   (7) 
                                   

  [9] 
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QUESTION 8/VRAAG 8 

 

8.1   knxmxxf  2/  

   1
3
1/ 







 xxmxf  

 10
3
101 







 m  

m
3
11   

3m  

   1
3
13/ 







 xxxf  

  









3
1

3
23 2/ xxxf  

  123 2/  xxxf  
2n  
1k  

 
OR/OF 

1k   
1 10 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
23 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
1T.P  

  31 f  
 3;1T.P  

 
 
 
 

 
 
 x-coordinates of the TP 
 

 









27
49;

3
1T.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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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
10AB

y y xm
x x x
 

 
 

 

tan 2
10

2g
xm
x


  


 

/ ( ) 2f x x  

2
102

2
xx
x


  


 

3

3

2 4 10
2 3 10 0

x x x
x x

   

  
 

2

2
(2) 4

x
y


 
 

2 2(2 10) (4 2)

2 17 8,25

AB    

 
 

 ABm  
 

 tan 2
10

2g
xm
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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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
5or1

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  

383Distance 2  xx
dx

d  

3830 2  xx  
  

3
1or3

3130





xx

xx
 

Max distance 

52,2
27
68

2
3
13

3
14

3
1 23































 

 
 234 23  xxx  

 383Distance 2  xx
dx

d  

 
 factors 
 
 x-values 
 
 
 

 1
3

x    

 
 answer                            

(6) 
  [23] 
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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 11 
 

11 
Time = 

x
20  

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




















4000
2,120206,1)( x

x
xC  

 
 

200
2423)( x

x
xC   

 

0
200
123

)( 2
/ 

x
xC  

 

40062 x  

hkmx /80  

 
x

20    

 

 









x
206,1   

 









4000
2,120 x  



200
2423)( x

x
xC               


/

2
32 1( )

200
C x

x
    

 0)(/ xC  

 
 
 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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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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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
1or0  xxx  

 

 
 
 
 
 

  3 22 4 6 2
4

x x x  
  

 
 

 

 
 factors 

 10; 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 
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QUESTION/VRAAG 8 
 
8.1 21  x   answer 

(2) 
8.2 

2
21

x  

  
2
1

x                           

 
 method 
 
 answer  

(2) 
8.3 

 From the graph 
2
1

x  

 
  

 
 answer                        (2) 
 

  
8.4             cxbxaxxg  23  

       126623 22/  xxcbxaxxg  
 3a = – 6.           2b = 6           c = 12 
   a = –2             b = 3      
 
  xxxxg 1232 23   

 

 
   cbxaxxg  23 2/  
 
 a = –2              
 b = 3 
 
   xxxxg 1232 23   

(4) 
8.5 

12
2
16

2
16

2
1 2

/ 
























g  

        5,13or
2
27

=m  





























2
112

2
13

2
12

23

y  

  5,6or
2

13
y     

 11 xxmyy   
 5,05,135,6  xy  
25,05,13  xy  

max gradient at 
2
1

x  

 
answer                          
 
 
 
 
 y value 
 
substitution 
 
answer 

(5) 
                                          [15] 

Answer Only: 

Full Marks 

Answer Only: 

Full Marks 
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QUESTION/VRAAG 9 
 
9.1      Total surface area hwhw  222   

                       but:  w3  
     Total surface area whwhw 626 2   
 
                              C    whwhw 626615 2   
                                     whw 86615 2   
                                  whw 4890 2   

 hwhw  222   
 w3  
 
 
  2615 w  
  whwh 626   
  

 (4) 
9.2                      hw235   

                     23
5
w

h   

                    whwC 4890 2   

                 







 2

2

3
54890
w

wwwC  

                       12 8090  ww  
              2/ 80180  wwwC  

080180 2  ww  
     080180 3 w  

                  
180
803 w  

                    3
180
80

w  

                    w = 0,76 

 

 23
5
w

h   

 
 
 substitution 
 
   12 8090  wwwC  
 derivative 
 equating derivative to zero 
 
 
 
 
 
 
 value of  w 

(6) 
  [10] 
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7.4 

 Substitute (2 ; b) in 
x

xy 12
  

                                 
2

122b  

                                 8b  

dx
dym tangent  

2
121
xdx

dy
  

2
2
121 2tangent m  

 

2
1

perp m  

Equation of perpendicular line: 
 11 xxmyy       OR    cmxy   

 2
2
18  xy                      c 2

2
18  

7
2
1

 xy                              7c  

                                                    7
2
1

 xy  

 
 
 
 
 value of  b 
 
 

 2
121
xdx

dy
  

 
 
 
gradient of perpendicular  
   line 
 

 

 

 

  equation                    (4) 

                                      [14] 

 

QUESTION/VRAAG 8 

 

8.1 36cm answer                       (1) 
8.2 )632(6 2  ttt  have no real roots 

Insect reaches the floor only once. 

 
 
 only once            (3) 

8.3 3624152)( 23  tttth  

24306)( 2  ttth  

024306 2  tt  
0452  tt  

0)1)(4(  tt  
1or4  tt  

Only 4t  because maximum value required 

cmh 5236)4(24)4(15)4(2 23   

  expansion 
 
 

 24306 2  tt = 0 
 
 
both values 

answer                      (4) 

                                       [8] 
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QUESTION/VRAAG 9 

 

9.1 

3or        0
0)3(3

093

93

9)(

2

23

23

2/











x x
xx

xx

xx

xxf

 

 2/ 9)( xxf   

 
 
 

 x = 0 

 x = 3                     (3) 
9.2.1 For  f  and /f   answer                   (1)                         

9.2.2 The point (0 ; 0) is : 
A point of inflection of  f 
A turning point of /f  

 

 f : inflection   
         point 
 point turning:/f   (2) 

9.3 xxf 18)(//   

)1()1(Distance /// ff   
2)1(9)1(18                    

9                    

 xxf 18)(//   
 

substitution 
answer                    (3) 

9.4 

        03but 
0)3(3
093

2

2

23







x
xx

xx

         

 
 

0,3
03




xx
x

 

 093 23  xx  

 factors 
 
 
 
 
 
 3x    
  0x                         (4)            

                            [13] 

 

QUESTION/VRAAG 10 

 

10.1 P(same day) =
16
4  or 

4
1   or  0,25  or 25% 

4 numerator 
16 denominator          (2) 

10.2 P(2 consecutive days) = 
8
3

16
23


  
3 2  
 answer                       (3) 

                                        [5] 

 

 

 

 

 

 

 

0 3 
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7.2.1 13 24 −+= xxy  
22 212 −−= xx

dx
dy   

 12 −+ x  
 
 212x  
 22 −− x  

                                    (3) 
7.2.2 233 )3(4 xxy +=   

   
63

1

94 xx +=  
 

53
2

54
3
4 xx

dx
dy

+=
−

 

 

 3
1

4x
   
 69x   

 

 3
2

3
4 −

x
  
 554x  

 
(4) 

7.3 Point of contact: (1 ; 5) 
2=m  

)( 11 xxmyy −=−       or    cxy += 2  
)1(25 −=− xy                    c+= 25  

                                            c = 3 
32 += xy                           32 += xy

  

 
 2=m  
 substitution of (1 ; 5) 
 
 
 
 answer 

(3) 
[14] 

 
QUESTION/VRAAG 8 
 
8.1 

( ) ( )( )
( ) 972

3232

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

23

2

+−−=

−++−=

+−+−=

xxxh

xxxxh

xxxxh

 

 
OR/OF 

( ) ( )( )
( ) 972

3232

)3)(1)(32()(

23

2

+−−=

−++−=

+−+−=

xxxh

xxxxh

xxxxh

 

 

– 2 )3)(1)(
2
3( +−+ xxx  

correct simplification  
                                       (3) 
 
OR/OF 
 
 )3)(1)(32( +−+− xxx  
 correct simplification                           
                                        (3) 

8.2 xxxh 146)( 2/ −−=  

( )

3
7or0

0732
0146 2

−==

=+−
=−−

xx

xx
xx

 

 

 
 first derivative  
 = 0 
 
 
 both answers 

                       (3) 
8.3 

0or
3
7

>−< xx  

OR/OF 

( )∞∪





 −∞−∈ ;0

3
7;x  

 answer 
                    (2) 

OR/OF 
 
 answer 

                    (2) 
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8.4 74 += xy  

( )( )

2or
3
1

2130
2730
41460

4146

2

2

2

−=−=

++=
++=

++=

=−−

xx

xx
xx
xx

xx

 

 

 74 += xy  
 ( ) 4/ =xh  
 
 standard form 
 

 
 both answers 

(4) 
                                      [12] 

 
QUESTION/VRAAG 9 
 
9.1 Volume of Sphere 

( ) 66,2144 or  
3

2048or    8
3
4 3 ===

ππ  

 
 
 answer 

(1) 
9.2 222 8=+ xr  (Pythagoras) 

22 64 xr −=  
 substitution or reason  
    Pythagoras 

(1) 
9.3 

( )( )

( )

( )( )

3,0
27
8

3
2048

3
32

9
512

3
1

8
3
8

8380
316640

3
3

3
16

3
64

864512
3

864
3
1
3
1

2

2

32

2

2

==
















=

−≠=

+−=
−−=

−−=

−−+=

+−=

=

π

π

πππ

π

π

π

sphere

cone

cone

V
V

xx

xx
xx

xx
dx
dV

xxx

xx

hrV

 

 
 
 h = 8 + x 

 ( )( )xx +− 864
3
1 2π  

 expansion 
 
 2

3
3

3
16

3
64 xx

dx
dV πππ

−−=  

 
 
 


3
8

=x  

 
 volume of the cone 
 
 
 

 
27
8  or 0,3 

(7) 
[9] 
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QUESTION/VRAAG 9  
  
9.1.1 2

1))(5()( xxxxg −+=  
2

1)(520 x=  
42

1 =x  
21 =x  

2)2)(5()( −+= xxxg  
)44)(5()( 2 +−+= xxxxg  

2016)( 23 +−+= xxxxg  

 )5( +x  
 
 
 
repeated root 
x1 = 2 
 
 )44)(5()( 2 +−+= xxxxg  

(4) 
9.1.2 2016)( 23 +−+= xxxxg  

1623)( 2 −+=′ xxxg  
01623 2 =−+ xx  

0)2)(83( =−+ xx  

2or
3
8

=
−

= xx  

)81,50;67,2(Ror
27

1372;
3
8R −






 −  

)0;2(P  

 
derivative 
 
equating to zero 
factors 
 
 
 
co-ordinates of R 
 co-ordinates of P 

(5) 
9.1.3 26)( +=′′ xxg  

2)0( =′′g  
upconcave∴  

 
OR/OF 
 

( ) 26 +=′′ xxg  
026 =+x  

3
1

−=x  is the point of inflection 

 
up concave∴  

 
 

 26)( +=′′ xxg  
 2)0( =′′g  
conclusion                       (3) 
 
OR/OF 
 
 26)( +=′′ xxg  


3
1

−=x  

 
conclusion 

(3) 
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9.2  

 

 
 y – intercept of a cubic  
   graph 
 
 
 point of inflection and  
    stationary point, x = 3 
 
 
 concave up for 3<x and     
    concave down for 3>x  
 
 

 
 
 
 
 
 

 
(3) 

  [15] 
 
  

x 

y 

O 

27 

3 
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QUESTION/VRAAG 10 

 
10.1 

2
3

HG
AH

=   answer                         (1) 
10.2 Area of a parallelogram height  base ⊥×=         

Area tt
5
2).5(

5
3

−=     

          

Area = ( ) tt−5
25
6

 

( ) tttA
5
6

25
6 2 +−=  

( )
5
6

25
12

+−= ttA/            

0
5
6

25
12

=+− t  

03012 =−t  

2
5or  

12
30

=t  

 

 t
5
2  

 ( )t−5
5
3  

 

 ( ) tttA
5
6

25
6 2 +−=   

  
 


5
6

25
12

+− t  

 
 
 
answer 

 (5) 
  [6] 
 
 
 
 

A 

B C 

D E 

F G 

H 
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QUESTION/VRAAG 9 
 

9.1    

 

8;6;3
863

8442
4)2(
412)(

23

223

2











dcb
xxx

xxxxx
xxx
xxxxf

 

 

    412)(  xxxxf  
 

 expansion  
 863 23  xxx   

                        (4) 

9.2 

    
 

73,0
2

122

12
21422

2
4

022
0663
0)(

863)(

2

2

2

2

/

23




















x

a
acbbx

xx
xx

xf
xxxxf

 

 
 
 0)(/ xf  
 
 663 2  xx  
 
 
 
 
 substitution into correct 
formula 

 
 
 
 73,0x                    (4) 

9.3 

             

     

 

133
1310

3
616131

1010
5211or8161311

863)(

2/

23

23















xy
xy

f

ff

xxxxf

 

 
 
 
   101 f  
 
   31/ f  
 substitution 
 133  xy                  (4) 

9.4   66//  xxf  

x�

y

//f

(1; 0)

(0 ; -6)

 

   66//  xxf  
 
 
 
 
 
x- intercept 
y- intercept 
 

(3) 
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9.5 f  concave upwards   

1
066
0)(//







x
x

xf
 

 
 0)(// xf  
 
 1x                             (2) 

[17] 
 

QUESTION/VRAAG 10 

 

 . 
 

9
2

3
1

3
13

3
1

3
1at  be willofMaximum

3
1or

3
1
019

3

3

2

3






































f

xf

xx

x
xxxf

 

3
2
9
6
9
8

9
2

9
8

3
1

3
1at  be also willofMaximum


















q

q

qf

xqxf

 

For   qxf  to have a maximum of  
9
8 the value of q   

has to be 
3
2 . 

 
 
 
 019 2  x  



3
1

3
1

 xorx  



3
1at  Maximum x  

 
 

 
9
2

3
1








f  

 
 
 
 
 
 
 



9
8

9
2

 q  

 q = 
3
2  

 
 
 
 
 
 

[6] 

 

 

 

 

 

 

 

 

 

 

NOTE:  
Answer only 2 / 2 
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QUESTION/VRAAG 8 
 

8.1 ( )12;0C   ( )12;0C                                 (1) 
8.2 

( )( )
( )( )( )
( )
( )0;4B

0;3A
0341

0121

01213

01213

2

3

3

−
=+−+
=−−+

=−−

=++−

xxx
xxx

xx

xx

 

  0)( =xf  
 
 ( )1+x  
 ( )122 −− xx  
 
  x = – 3 or 4  
  clearly indicating A and B                                  
                                              (5) 

8.3 ( )
( )

0
06

6
133

//

2/

=
=−
−=

+−=

x
x

xxf
xxf

 

For f(x), point of inflection will be at (0 ; 12). 
Vir f(x), sal buigpunt wees by (0 ; 12) 
For g(x), point of inflection will be at (0 ; –12). 
Vir g(x), sal buigpunt wees by (0 ; –12). 
 
 
OR/OF 
 

( )
( )
( )

( )12;0
0
06
6

133
1213

//

2/

3

−
=
=
=

−=

−−=

x
x

xxg
xxg

xxxg

 
 
 

OR/OF 
( ) 133 2/ +−= xxf  

TP's where 

08,2
3

13
3

13
0133

2

2

±=

±=

=

=+−

x

x

x

 x-value of point of inflection:  0
2

08,208,2
=

+−  

For f(x), point of inflection will be at (0 ; 12). 
Vir f(x), sal buigpunt wees by (0 ; 12) 
For g(x), point of inflection will be at (0 ; –12). 
Vir g(x), sal buigpunt wees by (0 ; –12). 

 ( ) 133 2/ +−= xxf  
 ( ) xxf 6// −=  
 
 equating to zero 
 
 
 
 
 ( )12;0 −                                    (4) 
 
OF/OR 
 
 
 ( ) 133 2/ −= xxg  
 ( ) xxg 6// =  
 equating to zero 
 
 
 ( )12;0 −                                    (4) 
 
 

OR/OF 
 ( ) 133 2/ +−= xxf  
 
 0133 2 =+− x  
 
 
 
 
 
 x-values of TPs 
 
 
 
 
 ( )12;0 −                                    (4) 
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8.4             ( ) 133 2/ +−= xxf  

    14133 2 −=+− x  
            273 2 −=− x  
                 92 =x  
                   3or3 −== xx  

 
 
 equating derivative to – 14 
 simplification 
 
 answers                             (4) 

[14] 
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QUESTION/VRAAG 9 

9.1.1 AC =  t – 30 answer                                (1) 
9.1.2 ( ) ]Pythagoras[3030 222 pt +−=

 ( )22 30900 −−= tp  

( )90060900 22 +−−= ttp  

90060900 22 −+−= ttp  
22 60 ttp −=  

 
 ( )22 30900 −−= tp  
 
 ( )900602 +− tt  
 
 22 60 ttp −=                      (3) 

9.2 ( ) trtV 2

3
1π=  

        ( ) ttt 260
3
1

−= π  

       32

3
120 tt ππ −=  

 
 
 
 substitution 

 
 

 (1) 
9.3 

                  ( ) 32

3
120 tttV ππ −=  

                ( ) 2' 40 tttV ππ −=  

      040 2 =− tt ππ  

         ( ) 040 =− ππ tt  
                  t = 0    OR   t = 40 cm 
                  N/A 

 
 
 tπ40  
 2tπ−  
 
 
 answer with selection        (3) 

9.4 Volume of cone/keël 

( )( ) ( )32 40
3
14020 ππ −=  

33211,33510or          67,66610 π=  
 

Volume of sphere/sfeer 
3

3
4 rπ=

 
( )330

3
4π=

 
5113097,335or        00036 π=  

 

π
π

36000
67,66610  

= 0,296296 
%63,29≈  

 
 
 
 
 volume of cone 
 
 
 
 
 
 
 
 volume of sphere 
 
 

 
π
π

36000
67,66610  

 
 % cut out                           (4) 

[12] 
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QUESTION/VRAAG 9 
 

9.1    

 

8;6;3
863

8442
4)2(
412)(

23

223

2











dcb
xxx

xxxxx
xxx
xxxxf

 

 

    412)(  xxxxf  
 

 expansion  
 863 23  xxx   

                        (4) 

9.2 

    
 

73,0
2

122

12
21422

2
4

022
0663
0)(

863)(

2

2

2

2

/

23




















x

a
acbbx

xx
xx

xf
xxxxf

 

 
 
 0)(/ xf  
 
 663 2  xx  
 
 
 
 
 substitution into correct 
formula 

 
 
 
 73,0x                    (4) 

9.3 

             

     

 

133
1310

3
616131

1010
5211or8161311

863)(

2/

23

23















xy
xy

f

ff

xxxxf

 

 
 
 
   101 f  
 
   31/ f  
 substitution 
 133  xy                  (4) 

9.4   66//  xxf  

x�

y

//f

(1; 0)

(0 ; -6)

 

   66//  xxf  
 
 
 
 
 
x- intercept 
y- intercept 
 

(3) 
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9.5 f  concave upwards   

1
066
0)(//







x
x

xf
 

 
 0)(// xf  
 
 1x                             (2) 

[17] 
 

QUESTION/VRAAG 10 

 

 . 
 

9
2

3
1

3
13

3
1

3
1at  be willofMaximum

3
1or

3
1
019

3

3

2

3






































f

xf

xx

x
xxxf

 

3
2
9
6
9
8

9
2

9
8

3
1

3
1at  be also willofMaximum


















q

q

qf

xqxf

 

For   qxf  to have a maximum of  
9
8 the value of q   

has to be 
3
2 . 

 
 
 
 019 2  x  



3
1

3
1

 xorx  



3
1at  Maximum x  

 
 

 
9
2

3
1








f  

 
 
 
 
 
 
 



9
8

9
2

 q  

 q = 
3
2  

 
 
 
 
 
 

[6] 

 

 

 

 

 

 

 

 

 

 

NOTE:  
Answer only 2 / 2 
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QUESTION/VRAAG 8 
 

8.1 ( )
( )
( )

( ) ( )

( ) ( )
6

12363
12

12060
2

0126
9123

96

//

//

//

2/

23

=
−=

−=
−=

=
=−=

+−=

+−=

f

f
x

xxf
xxxf

xxxxf

 

 
Point of inflection at  x = 2  
 

 xxx 96 23 +−  
 9123 2 +− xx  
 126 −x   
 0126 =−x   
 
 
 
 
 explanation 
 
 

(5) 

8.2  

x

y

O(0 ; 0)

(1 ; 4)
•

(3 ; 0)

 
 

 
 
 
 
 
 
shape 
 (0 ; 0)  
 (3 ; 0) as TP  
(1 ; 4) 
 

 
 

(4) 
8.3 f  concave up for x > 2 

( )xfy −=  will be concave down for x > 2 
 
 2>x    

 (2) 
8.4.1 ( )7;3   3 

7                             (2) 
8.4.2 Do not agree with Claire as her statement is incorrect. 

Between x = 1 and x = 3 the graph of  f  is decreasing.  
Therefore at  x = 2 the gradient will have a negative value.  
 
Stem nie saam met Claire nie, want haar stelling in verkeerd. 
Die grafiek van  f  is dalend/afnemend tussen x = 1 en x = 3.   
By  x = 2 moet die gradiënt dus 'n negatiewe waarde hê. 
 
 OR/OF 
 

1
3

9)2(12)2(3)2( 2/

≠
−=

+−=f

 

no 
 
 
justification 
 
 
 
 
 
 
 
 
 

             (2) 
[15] 

  

 2 

< > 0        
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QUESTION/VRAAG 9 
 
 

( )
( )
( ) ( )

1
12

320PB

3;0B 
2;P 

2

24

242

2222

2

2

+−=

+−+=

−++−=

+

+=

xx
xxx
xx

xx
xy

 

 
PB will be a minimum if 

2PB is a minimum 
( )

( )

87,0
2
3PB

4
3

1
2
1

4
1

1
2

1
2

1PB

2
1

2
1or0

012
024

24PB

24
2

2

2

3

3
2

==

=

+−=

+






−






=

=

==

=−

=−

−=

x

xx

xx
xx

xx
dx

d

 

 
 
OR/OF 
 

 
 
 
 
 ( ) ( )222 320 −++− xx  
 
 

 124 +− xx  
 
 
 

 xx 24 3 −  

 
( ) 0PB2

=
dx

d
 

 
 
 
 


2

1
=x  

 

 1
2

1
2

1PB
24

2 +





−






=  

 
 
 
 

 answer 

 
 
 

OR/OF 
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 Gradient of tangent to curve x2=  

Gradient of line joining B and the curve 
0

322

−
−+

=
x

x
 

                                                                 
x

x 12 −
=  

Shortest distance will be where tangent to curve is 
perpendicular to the line joining P and the curve. 

( )

( )

87,0
2
3PB

4
3

1
2
1

4
1

1
2

1
2

1PB

2
1

2
1or0

012
022

12
2
11

24
2

2

2

3

2

2

==

=

+−=

+





−






=

=

==

=−

=−

−=−

−=
−

x

xx

xx
xx

xxx
xx

x

 OR/OF 
 

 and B(0; 3) 

 

 x2=  
 
 
 

 
x

x 12 −
=  

 

 
xx

x
2
112

−=
−

 

 
 
 022 3 =− xx  
 
 
 
 


2

1
=x  

 

 1
2

1
2

1PB
24

2 +





−






=  

 
 
 

 answer 
 

 
OR/OF 

 
  

 
 
 km Pat 2tangent =  
 


k

mBP 2
1

−=  

 3
2
1

+





−= x

k
y  

 
 value of y at P 
 
 
value of k 
 
 answer 
 

                                          [7] 

( )2P ; 2k k +

( )

( )
( ) ( )

2

tangent at P

BP

P

2

2 2

BP  tangent passing through 2 at P.
2

1
2

1Equation of BP:  3
2

1 3 2,5
2

2 2,5 and so 0,5 and P 0,5; 2,5

3 3BP 0,5 0 2,5 3 0,87
4 2

y x
m k

m
k

y x
k

y k
k

k k

⊥ = +
=

= −

 = − + 
 

 = − + = 
 

⇒ + = =

= − + − = = =

( )2P ; 2k k +
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8.3 

bxy
cbxxy

cxbxxy

26
23

4

//

2/

23

+=

++=

−++=

 

At point of inflection: 
026// =+= bxy  

Substitute x = 2: 
( )

46
6
122

0226

23 −+−=

−=
−=

=+

cxxxy
b
b
b

 

Substitute ( ) :4;2  
( ) ( )

4126
12
242

422624

23

23

−+−=

=
=

−+−=

xxxy
c
c

c

 

 
 cbxxy ++= 23 2/  
 bxy 26// +=  
 
 
 0// =y  
 
 sub x = 2 into 0// =y  
 
 value of b 
 
 
 
 substitute ( )4;2  
 
 value of c 
 

 (7) 
[16] 

 
QUESTION/VRAAG 9 
9.1 (0 ; 1)   answer 

(1) 
9.2 

( ) ( )
( )( )
( )( )( )

( )( )( ) 0111
0)(

111)(
11)(

11)(
1)(

2

2

23

=+−−
=

+−−=
−−=

−−−=

+−−=

xxx
xf

xxxxf
xxxf

xxxxf
xxxxf

 

x-intercepts:    (–1; 0); (1; 0) 
 
OR 
 

( )( )
( )( )( )

( )( )( ) 0111
0)(

111)(
11)(

1)(
2

23

=+−−
=

+−−=
−−=

+−−=

xxx
xf

xxxxf
xxxf

xxxxf

    

x-intercepts:    (–1; 0); (1; 0) 
 
OR 
 

 
 
 (x – 1) 
 ( )12 −x  
 ( )( )( )111 +−− xxx  
 
 
(–1; 0)  
(1; 0) 

 (5) 
 
 

 (x – 1) 
 ( )12 −x  
 ( )( )( )111 +−− xxx  
 
 
(–1; 0)  
(1; 0) 

 (5) 
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( )( )
( )( )( )

( )( )( ) 0111
0)(

111)(
121)(

1)(
2

23

=+−−
=

−−+=
+−+=

+−−=

xxx
xf

xxxxf
xxxxf

xxxxf

    

x-intercepts:    (–1; 0); (1; 0) 
 

 
 (x + 1) 
 ( )122 +− xx  
 ( )( )( )111 +−− xxx  
 
(–1; 0)  
(1; 0) 

 (5) 
9.3 

( )
( )

( )0;1
27
32;

3
1

0
27
32

1or
3
1

0)1)(13(
0

123
1)(

/

2/

23







−

==

=−=

=−+
=

−−=

+−−=

yy

xx

xx
xf

xxxf
xxxxf

 

 
 ( ) 123 2/ −−= xxxf  
 ( ) 0/ =xf  
 
factorisation 
 
x value 
x value 

y =
27
32  

 (6) 

9.4 

( ̶ 1 ; 0) (1 ; 0)

(0 ; 1)

0







−

27
32;

3
1

 

 
 
 
 
 
 
 
y– and x–intercepts 
shape 
turning points 

 
 
 

(3)                         

9.5 0)( <′ xf  

1
3
1

<<− x  

 
OR/OF 
 

 (–
3
1  ; 1) 

 


3
1

−>x  

 1<x              
(2) 

 

 (–
3
1   

  1)             
(2) 

[17] 
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QUESTION/VRAAG 10 

10.1 ( )

rrb

rrb

rrb

π

π

π

2
130

2602

2
2
12260

−−=

−−=

++=

 

 ( )rrb π2
2
12260 ++=  

 

 rrb π
2
130 −−=  

(2) 
10.2 Area =  area of rectangle + area of semicircle 

         

( ) ( )

( ) ( )

2

22

222

2

2
1260

2
1260

2
1260

2
1

2
1302

circleofarea
2
1breadthlengthA

rr

rrr

rrrr

rrrr

r







 +−=

−−=

+−−=

+





 −−=

+×=

π

π

ππ

ππ

 
For a maximum, 

( )

( )

m40,8
4

60
0460

0
2
12260

0A/

=
+

=

=+−

=





 +−

=

π

π

π

r

r

r

r

 

 
 

 ( ) 





 −− rrr π

2
1302  

 ( )2

2
1 rπ  

 

 22

2
1260 rrr π−−  

 
 

 
 
 ( ) 0A/ =r  

 r





 +− π

2
12260  

 
 
 
answer 

(6) 
[8] 
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QUESTION/VRAAG 8 
Penalise candidates a maximum of one mark (overall) for notation error in 8.1 and 8.2 
 

8.1 
h

xfhxfxf
h

)()(lim)(
0

−+
=′

→
 

Notation                  formula                           Formula can be implied 

8.2 • If function and derivative is mixed but splitting of fractions is evident max ¾ 
• If they start with differentiation – breakdown 0/4 

 

8.3 0// =y  can be implied 
 

QUESTION/VRAAG 9 
 
9.2 No working is shown(calculator used) 

• If the cubic becomes a quadratic 2/5  
• If three brackets  5/5 

9.3 ( ) 0/ =xf  cannot be implied 

( )

( )

3
1

32
2

123 2/

=








 −
−=

−−=

x

xxxf

     BE CAREFUL      1/6 for derivative 

9.4 If dots only indicated on the graph  1/3 – x and y-intercepts 

9.5 Only CA from a cubic graph 
Each answer gets evaluated independently 
 

 
QUESTION/VRAAG 10 
 
10.2 Derivative equal to zero is an independent mark 

( ) 0A/ =r  can be implied if working is correct 

QUESTION/VRAAG 11 
If percentages are used – penalize once per question 

11.1 Answer only  2/2 
2 or 0 marks 

11.3.2 Do not penalize rounding 

11.3.3 Do not penalize rounding 
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7.3 

 

 

   

2
1
8
1

864

88

8
424

2

88

0:
0,)(

3

2

/

/

1

21

2



























a

a

a
a

a
a

a
ah
axxh
a

h

a
xy

yayxh
xaxxh

 

 
 
 



a
xy   



a
8

 

 
   ah 84/   
 
 

 a
a

88
  

 
 



8
13 a  



2
1

a  

(6) 
 

   [14] 

 

QUESTION/VRAAG  8 

 

8.1 

  

     

1or
27
28

141512
3
24

3
25

3
22

1or
3
2

0123
0253
04106

0)(

23
23

2

2

/









































yy

yy

xx

xx
xx
xx

xf

 

Turning points are  )1;1( and  
27
28;

3
2









 

 
 
 derivative 
 derivative = 0 
 factors 
 
 x-values 
 
 
 
 y-values 
 
 
 
                                   (5) 
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8.2 

 
  

4
75
4

424255
or0

0452
0452

2

23











xx

xxx
xxx

 

No real roots / Geen reële wortels 
 
OR / OF 

 

 
  

07
424254or0

0452
0452

2

2

23









acbx
xxx

xxx

 

  No real roots / Geen reële wortels 
 

 
 
   0452 2  xxx  
x = 0 
 



4
75 

 

(3) 
 
 
 
 
   0452 2  xxx  
 x = 0 
 
 042  acb  

(3) 
 

8.3 

  0452
452)(

2

23





xxx
xxxxf

 

x

y

0

















27
28;3

2

(1 ; 1)

f

f

 

 
 
 
 
 
 
 
 
(0 ; 0) 
 
turning points 
shape 
 
 

(3) 
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8.4 

6
5
01012
0)(

1012)(
4106)(
452)(

//

//

2/

23













x

x
xf

xxf
xxxf

xxxxf

     

 
OR 

Point of inflection: 
a
bx
3

  

   

 
 

6
5

23
5






x

x
 

The function is concave up for  
6
5

x   since  0a  

 
 
 
OR 

Point of inflection: 
2

1
3
2


x  

   
6
5

x  

The function is concave up for  
6
5

x   since  0a  

 

 
 
 
 1012 x  
 0)(// xf  
 
 
 answer 

(3) 
 
 
 

 

  
 23
5

x  

 

 
6
5

x  

 0)(// xf  
 

(3) 
 

 
2

1
3
2


x  

 

 
6
5

x  

 0)(// xf  
 

(3) 
 

 [14] 
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QUESTION/VRAAG 9 

 

9. 

8
524

2
4

56

6
4

2

: /rectangle   theofLength 
4

  

/square  theof side one ofLength 

x

x

l

xxl

reghoekdievanlengte

x
vierkantvansyvanlengte












 

32
324

32
524

16

8
524

44
A

2

22

2

xx

xxx

xxx














 











 

4
246

32
624A

0Amin/area minimumFor 

.
32

324A
2













x
x

x
dx
d

dx
dteoppervlaktimumVir

xx

 



4
x  

 
 
 



2
4

56 x


   or   
8

524 x

   
 
 

  
2

4







 x                   

  

 






 

8
524

4
xx  

 
 
 
 

 0A


dx
d  



32
624 x

   

 
  4x                   
 

(7) 
                                               

[7] 
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QUESTION/VRAAG 10 

 

10.1.1      

 

 
3
2TP

TP
4
1

6
1

TPSPT  and  SP















 

 
 
      TPSPT  and  SP   

  
3
2TP   

(2) 

10.1.2        

4
3

6
1

3
2

4
1

T  and  SPTPSPTor    SP
























 

 
 



6
1

3
2

4
1

















  



4
3

                 

(2)                    
10.2.1 5! 

= 120 
 5 
 5!  or  120 

 (2) 

10.2.2 

3125
55


 

 
 
 55   or  3 125 

(1) 

10.3  
 

 

21
2

!7
!2!2!5E

!7S
!2!2!5E










P

n
n

 

 !5  
 !2!2   



!7
!2!2!5 

 



21
2

  

(4) 
  [11] 
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QUESTION/VRAAG 9 
 

9.1 ( )
( )( )

3
3
1
0313

03823

−==

=+−
=−+=′

xorx

xx
xxxf

 

 equating derivative to 
    zero 
 factors 
 x – values 

(3) 

9.2 

3
4

086
86)(//

−<

<+
+=

x

x
xxf

 

OR 

3
4

3
4

2

3
3
1

−<∴

=

−
=

x

x

 

 86 +x  
 


3
4

−<x  

(3) 
 

 
2

3
3
1
−

 

 
 
 


3
4

−<x  

(3) 

9.3 
3
1or3 ≥−≤ xx  

OR/OF 
 

[ ] 



 ∞∪−∞− ;
3
13;  

 

 3−≤x  

 
3
1

≥x                          (2) 

 [ ]3;−∞−  

 



 ∞;
3
1                        (2) 

9.4 ( )

( )
( )

( ) 1834
341

8233
383

23
18)(

18
180

23

2

2

23

−−+=

−===
==

−+=′

++=′

−++=

−=
−=

xxxxf
cba

ba
xxxf

cbxaxxf
cxbxaxxf

d
f

 

OR/OF 
( ) 383 2 −+=′ xxxf  

By integration/Deur integrasie 
( )

3
4
1

18)0(
34 23

−=
=
=

−==
+−+=

c
b
a

df
dxxxxf

 

 
 
 18−=d  
 ( ) cbxaxxf ++=′ 23 2  
 
 
 a = 1 
 b = 4 
 c = –3 

(5) 
 
 
 ( ) dxxxxf +−+= 34 23  
 
 18−=d  
 a = 1 
 b = 4 
 c = –3 

(5) 
  [13] 
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QUESTION/VRAAG 10 
 
10.1 ( )

( ) ( ) ( ) ( )
216

3723333M

723M
23

23

=
++−=

++−= tttt

 

 
216 molecules/molekules 

 
 ( ) ( ) ( ) ( )3723333M 23 ++−=  
 
 216  
                            (2) 

10.2 ( )
( )
( ) ( ) ( )

72
7226232M

7263M
723

2

2

23

=
++−=

++−=

++−=

/

/ ttt
ttttM

 

 
72 molecules per hour/molekules per uur 

 
 ( ) 7263M 2/ ++−= ttt  
 
 ( )2M/  
 72 

                          (3) 

10.3 ( )

1
066
0)(

7263
723

//

2

23

=
=+−
=

++−=

++−=

t
t

tM
tt(t)M

ttttM
/

 

Maximum rate of change of the number of molecules of the 
drug in the bloodstream is after 1 hour./Maksimum tempo 
van verandering van die getal molekules in die bloedstroom 
is na 1 uur 

 
 )(M // t  
 0)(M // =t    
 
 answer 
 
 
 
 

 (3) 
[8] 

 
  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mathematics P1/Wiskunde V1 15 DBE/2016 
 SCE/SSE – Memorandum 

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

 
 
QUESTION/VRAAG 8 
 
8.1 12=y          answer                         (1) 
8.2 ( )

( ) ( )
3

032

3
)0(2012

2

2

−=
=+−

−=
−−=

x
xx

k
k

 
OR/OF 

( ) ( )
( )( )

3
3

124
4

intercept-  theis 4But
04444
044
02

0

223

2

2

−=
−=

=−
−

−
=−++−−

=−+−

=−−

=

x
k
k

-afsnitk is die yMaar 
yk

kxkxxkxx
kxxx
kxx

y

 

 substituting (0;12) 
 3−=k  

 

 

 
 3−=x  

 (3) 

 

 
 
–4k  
 
 
 
 124 =− k   or  k = –3 
 
 3−=x  

 (3) 

8.3 







−

=

=−=

=−+
=−−

−−=′

+−−=

++−−+=

52,18;
3
4C

27
1418or52,18or

27
500

2or
3
4

0)2)(43(
0823

823)(
128)(

1241243)(

2

2

23

223

y

xx

xx
xx

xxxf
xxxxf

xxxxxxf

 

 

 128)( 23 +−−= xxxxf  

derivative 

derivative equal to 0 

factors or formula 

 
3
4

−=x  

 

 
27

500
=y      

     
27
1418or52,18or  

(6) 
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8.4 

 

3
1
026

26)(

<

<−
−=′′

x

x
xxf

 

𝑓 is concave down when 
3
1

<x
 

𝑓 is konkaaf na onder vir
3
1

<x  

 
OR/OF 
 

3
1
026

26)(

=

=−
−=′′

x

x
xxf

 

𝑓 is concave down when 
3
1

<x  

𝑓 is konkaaf na onder vir
3
1

<x  

 
OR/OF 
 
 
 
 
 
 
 
 
 

3
1

2

2
3
4
2

=

+−
=

+
= dc xxx

             or/of        ( )

3
1

13
1

3

=

−
−=

−=
a
bx

       

𝑓 is concave down when 
3
1

<x  

𝑓 is konkaaf na onder vir
3
1

<x  

 

 26 −x  

 

 

 

 
3
1

<x                      

                   (3) 

 

 26 −x  

 

 

 

 
3
1

<x                      

                    (3) 
 
 
 
 
 
 
 
 
 
 
 

 
2

2
3
4

+−
    or  ( )13

1−
−  

 

 

 

 
3
1

<x                      

                    (3) 
 

[13] 
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QUESTION/VRAAG 9 
 
9.1 

2

2

2

340
340

r
h

hr
hrV

π

π

π

=

=

=

 

 

formula 

equating to 340 

 2

340
r

h
π

=   

 (3) 

9.2 

r
r

r
rr

rhr

6802

34022

22A

2

2
2

2

+=









+=

+=

π

π
ππ

ππ

 

( )

( )

cm78,3
11268,54

170
4
680

06804

min
area/  surface minimumfor  0A

6804A

3

2

2

=
=

==

=−

=′

−=′

r

r

r
r

te-oppervlakimum buitevir 
r

r
rr

ππ

π

π

 

 rhr ππ 22 2 +  

 
substituting h 
 

 

 2

6804
r

r −π  

 ( )  0A =′ r  

 


π4

6803 =r  

 
answer           

(6) 
[9] 
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QUESTION/VRAAG 8 

8.1 

( )
x

hx
h

hxh
h

hxh
h

xfhxfxf

hxhxfhxf
hxhx

hxhxhxhxf

h

h

h

h

2        

     2lim         

)2(lim         

2lim         

)()(lim)(

2)()(                              
42                               

4)2(4)()(

0

0

2

0

0

2

22

222

−=

−−=

−−
=

−−
=

−+
=′

−−=−+

+−−−=

+++−=++−=+

→

→

→

→  

 
OR/OF

 
 

h
xfhxfxf

h

)()(lim)(
0

−+
=′

→
 

 

( )

h
xhxhx

h
xhx

h

h

442lim

44)(lim

222

0

22

0

−++−−−
=

+−−++−
=

→

→
 

 
h

hxh
h

2

0

2lim −−
=

→
 

 
( )

h
hxh

h

)2lim
0

−−
=

→  
 ( )hx

h
−−=

→
2lim

0  
 x2−=   
 

 
 
 finding )( hxf +  
 22 hxh −−  
 
 
formula 
 
 
 
 
factorisation 
 
 
answer            

(5) 
 
 
 
formula 
 
 
 
 finding )( hxf +  
 
 22 hxh −−  
 
 
factorisation 
 
 
answer         

(5) 
8.2.1 xxy 103 2 +=

 106 += x
dx
dy  

 
 x6  
10  

 (2) 
8.2.2 

3

22

2
2

2

182)(
96

96

3)(

−

−

−=′

+−=

+−=







 −=

xxxf
xx

x
x

x
xxf

 

 

 
 

 2
2 96

x
x +−  

 
 29 −x  
 x2 318 −− x  

 
(3) 
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8.3.1 

factor a is)2(
0

84)2(80)2(23)2(2)2( 23

−∴
=

−+−=

x

f
 

substitution of 2   
    into f 
value of 0 

(2) 
8.3.2 

( )( )
( )( )( )6722

421922
8480232)(

2

23

−−−=
+−−=

−+−=

xxx
xxx
xxxxf

 

 
 42192 2 +− xx  
 ( )( )( )6722 −−− xxx  

(2) 
8.3.3 

( )( )

5 or      
3
8

0583
040233
080466

80466)(

2

2

2

==

=−−
=+−

=+−

+−=′

xx

xx
xx
xx

xxxf

 

 80466)( 2 +−=′ xxxf   
 ( ) 0=′ xf  
 
 
factors 
 
x-values 

 (4) 
8.3.4  

x
y

  

 f

-84

2 3,5
6

(2,67 ; y)

(5 ; y)

 
 

 
 
 
x-intercepts 
y-intercept 
shape 
 

 
 
 
 
 

(3) 
8.3.5 

( )( )

1or
3
20

01203
020233
040466
4080466

2

2

2

==

=−−
=+−

=+−

=+−

xx

xx
xx
xx
xx

 But x must be an integer, so 1=x  at the point where tangent 
touches f /x moet heelgetal wees so x = 1 by punt waar die 
raaklyn f raak: 
 

2584)1(80)1(23)1(2)1( 23 −=−+−== fy  
 

( )65;0
65

)1(4025

−
=−

+=−
+=

c
c

cmxy

 

 4080466 2 =+− xx  
 
 
 
factors 
 
x =1  
 
 
 
 y-value 
 
 
 c+=− )1(4025  
answer           
 

 
(6) 

[27] 
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QUESTION/VRAAG 9 

9.1 

2

2

340
340

r
h

hr

π

π

=∴

=
 

substitution into 
volume formula 
answer           

(2) 
9.2 

12

2
2

2

6802

34022

22  A

−+=









+=

+=

rr

r
rr

rhr

π

π
ππ

ππ

 

formula 
 
substitution of h 
 

 
(2) 

9.3 ( )
( )

cm78,3orcm
4
680
4
680

6804

06804

6804rA

6802A

3

3

2

2

2

12

π
=

π
=

=π

=−π

−π=′

+π=

−

−

−

r

r

r
r

rr

rr

rrr

 

 
 rπ4  
 2680 −− r  
 
 
 

 
π4

6803 =r  

 
answer 

(4) 
[8] 

 

QUESTION/VRAAG 10 
 
10.1.1 160  answer            

(1) 
10.1.2 

375,0
8
3
160
60)(

=

=

=MP

 

60 
 
 
 
answer 

                 (2) 
10.1.3 

30
48016
16016

3
160160

80
8
3

)()()(
)()()(

=
=

=

=×

=×
=×

b
b

b

b
KoffieenManlikPKoffiePManlikP
CoffeeandMalePCoffeePMaleP

 

formula 
 


160
80  


160

b  

 
 
 answer 

(4) 
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QUESTION/VRAAG 9 
 
9.1 Substitute Q(2; 10) into  

bxaxxxh ++−= 23)(  

1line..................92
10248
10)2()2(2 23

=+
=++−
=++−

ba
ba

ba
 

2line.............124
0412
0)2(2)2(3
0)2(:QAt

23)(

2

2

=+
=++−
=++−

=′
++−=′

ba
ba
ba

h
baxxxh

 

6:1lineinSubstitute
2
3

32:1line2line

=

=

=−

b

a

a

 

 

 
substitute Q into  
h 
 
 
finding  
derivative 
 )2(h′  
equating  
derivative to 0  
 
 
 
solving 
simultaneously 
for a and b 
 
                        (5) 

9.2 ( ) ( ) ( ) ( )

5,3

161
2
311 23

−=

−+−+−−=−f  

Average gradient/Gemiddelde gradiënt 
PQ

PQ

xx
xfxf

−

−
=

)()(
 

 

5,4
)1(2

)5,3(10 gradient/ Average

=
−−
−−

=gradiënt Gemiddelde
 

 ( )1−f = –3,5 
 
 
 
formula 
 
 

substitution 
 
 
answer 
                         (4) 
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9.3 ( ) 633 2 ++−=′ xxxh  

)12(3
36)(
−−=

+−=′′

x
xxh  

 

 

 

For 
2
1

<x , h is concave up and for 
2
1

>x , h is concave down 

Vir 
2
1

<x ,is  h  konkaaf na bo en vir  
2
1

>x ,is  h  konkaaf na onder 

 

∴ concavity changes at 
2
1

=x / 

∴ konkwiteit verander by 
2
1

=x  

 633)( 2 ++−=′ xxxh  
 36)( +−=′′ xxh  
 
 
 
 
 
 
 
 
explanation 
using ( )xh //  
 

(3) 

9.4 The graph of  h   has a point of inflection at 
2
1

=x   /  

Die grafiek van h het 'n buigpunt by 
2
1

=x . 

 
OR/OF 
 
The graph of  h  changes from concave up to concave down at 

afkonkaafna

opkonkaafvanxbyveranderhvangrafiekDiex
2
1/

2
1

==
 

 
answer 

 (1) 
 
 

 
 
 
 
answer 
 

 (1) 
 

9.5 Gradient of g is  – 12/Gradiënt van g is –12 
Gradient of tangent is/Gradiënt van die raaklyn is: 
               ( ) 633 2 ++−=′ xxxh  

only2  
0)2)(3(
06
01833

12633
12)(   

2

2

2

−=
=+−
=+−

=+−

−=++−

−=′

x
xx
xx

xx
xx

xh

 

 

 
 
 ( ) 6323 ++−=′ xxxh  
 12)( −=′ xh  
 
 
 
 
factors 
 

selection of  
    x-value 
                         (4)                       

[17] 
  

 
  x 
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QUESTION/VRAAG 10 
 
10.1 

3

60tan

60tan

0

0

hr

hr

r
h

=∴

=

=

 

 060tan=
r
h  

 
 
 
answer          

(2) 
10.2 

3

2

2
cone

9
1

33
1

3
1V

h

hh

hr

π

π

π

=









=

=

 

( )

/cmcm82,84or27

9
3
1V
3
1V

3

2

9

2

π

π

π

=

=

=

=hdh
d

h
dh
d

 

 
formula 
 
 
substitution of  
   the value of r in   
   terms of h 
 
simplified  
    volume answer 
 
derivative  
 
 
 
answer  

(5) 
[7] 
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QUESTION/VRAAG 9 
 
9.1 

2

2

6
6

r
h

hr

π

π

=

=
 

 

 2

6
r

h
π

=                  (1) 

9.2 ( )
[ ]

r
r

r
r

r

rrh
rrh

rrhrS

12060

60620

6020
6210

42210

2

2
2

2

2

22

+=

+







=

+=

+=

++=

π

π
π

π

ππ

ππ

πππ

 
OR/OF 
 
Area of/van 10 spheres/sfere    = 22 40410 rr ππ =×××  
Area of/van 10 cylinders/silinders )22(10 2 hrr ππ +=  

                          )622(10 2
2

r
rr
π

ππ +=  

                              r
r 12020 2 += π  

 

Total area/Totale area =
r

rr 1202040 22 ++ ππ  

r
r 12060 2 += π  

 ( )22 42210 rrhr πππ ++  
 
 26020 rrh ππ +  
 
 substitution/substitusie 
 
 

 (4) 
 
 
area of 10 spheres/ 
   area van 10 sfere 
 area of 10 cylinders/ 
   area van 10 silinders 
 substitution/substitusie 
 
 
 
 
 
simplification/vereen- 
   voudiging         

(4) 

9.3 

cm68,01
120
120

0120120

0120120

0120120

3
1

3

3

2

2/

=
π

=∴

π
=

=−π

=−π

=−π= −

r

r

r
r

r

rrS

 

 2120120 −−π rr  
 0=  
 
 
 

 
π120

1203 =r  

 
 
answer/antwoord                 

 (4) 
                              [9] 
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QUESTION/VRAAG 9 

9.1 0383 2 =−−= xx)x(f /  
 
 
( )( ) 0313 =−+ xx  

3
1

−=x                                                            or     3=x  







 == 52,18or

27
1418or     

27
500 yy                    0=y  

Turning points are/Draaipunte is )0;3( and  
27

500;
3
1







−  

derivative/afgeleide  
derivative/  
afgeleide = 0 
factors/faktore 
 
x-values/waardes 
 
each y-
values/elke y-waarde                       
                             
                              (6) 

9.2  
 

x

y







− 52,18;

3
1

18

( ̶ 2 ; 0) (3 ; 0)O

 

 
 
 
 
 
 
 
 
 
 
x-intercepts/afsnitte 
y-intercept/afsnit 
turning points/  
draaipunte 
shape/vorm 
 
 

                         (4) 
9.3 

30or
3
1

<<
−

< xx  

OR 
 

)3;0()
3
1;( ∪−−∞  


3
1−

<x  

both critical points/ 
beide kritieke-punte 
notation/notasie        

(3) 
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QUESTION/VRAAG 10 

 
10.1 

hl
hl

240
402

−=
=+   

answer                        (1) 
10.2 10022 =+ hb  

hb −= 50  
lbhV =  

)50)(240( hhhV −−=  

 10022 =+ hb  
 hb −= 50  
volume formula 

                          (3) 
10.3 

cm80,8 possible, as large asbox  afor  
80,8or86,37
)6(2

)2000)(6(4)280(280

020002806
20001402

)240)(50(

2

2

23

2

=∴
=≠

−−±
=

=+−=′

+−=

−−=

h
hh

h

hhV
hhhV

hhhV

 
     vir die grootste moontlike boks = 8,80 cm 

 
simplifying/vereenvoudig   
 
derivative / afgeleide   
 
 
 
h-values in any form / 
 h-waardes in enige vorm 
answer/antwoord           

                          (5) 
                          [9] 

 

QUESTION/VRAAG 11 

11.1.1 P(male/manlik) = 
180
83   or  0,46   or   46,11%  

answer/antwoord  
(1) 

11.1.2 P(not game park/nie wildreservaat) 
= 1 –  P(game park/wildreservaat) 

= 
180
621−  

=
90
59  or  0,66  or  65,56% 

 
OR/OF 
 
P(not game park/nie wildreservaat) 

65,56%or    0,66or       
90
59
180
118

180
20

180
98

=

=

+=

 

 
 


180
621−  

answer/antwoord 
(2) 

 
 
 
 


180
20

180
98

+  

 
 
 
answer/antwoord        (2) 
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QUESTION/VRAAG 10 
 
10.1.1 

2

20

0

2

2lim

)(
2

lim)(

)(
2

)(
222

)(
)(22

2
)(

2)()(

)(
2)(

2)(

x

xhx

h
hxx

h

xf

hxx
h

hxx
hxx

hxx
hxx

xhx
xfhxf

hx
hxf

x
xf

h

h

=









+
=

+
=′

+
=

+
++−

=

+
++−

=







−−

+
−=−+

+
−=+

−=

→

→

 

OR 

( ) ( ) ( )

2

20

0

0

0

0

0

2

2lim

)(
2

lim

)(
222

lim

)(
)(22

lim

2
)(

2

lim

lim

x

xhx

h
hxx

h
h

hxx
hxx

h
hxx

hxx
h

xhx

h
xfhxfxf

h

h

h

h

h

h

=









+
=

+
=

+
++−

=

+
++−

=







−−








+

−
=

−+
=′

→

→

→

→

→

→

 

 
 
 
 
 substitution 
 
 simplification 
 
 
 formula  
 
 common factor 
 
 
 answer 

(5) 
 
 
 
 
 
 
 
 

 
 

 formula  
 
 substitution 
 
 simplification 
 
 
 
 
 
 
 common factor 
 
 answer 

(5) 
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10.1.2 

0;for0)(

for0

2)(

2

2

≠∈>′

∈≥

=′

xRxxf

Rxx
x

xf

 
 

Rx
x

x

∈

≥≥

for

02or0 2
2

 

 
 for0)( >′ xf  
    0; ≠∈ xRx  

(2) 
 

10.2 

2
2
1

2
4
1 2

−=

−=

x
dx
dy

xxy
 

 

 

 x
2
1  

 
  – 2 

(2) 
10.3 ( )

3

3

2

3
2

3

3

3
2

3 2

8

8

4
)(4

and

4

4

w

w
dw
dy

w
wy

wx

xy

xy

−=

−=

=

=

=

=

=

−

−

−

−

   

 
 3

2

4xy =  
 
 
 
 

 subs:  3
2

3 )(4 −w  
simplification 
 
 answer 
 
 

 (4) 

10.4 ( )

axis- of LHSon symmetry  of axis0b
negative isintercept -0

TP)(max  shape0
23 2

y
yc

a
cbxaxxf

<
<
<

++=′

 

     ACCEPT 

x

y

0

            

x

y

0

 

 
( ) axxf +=′ 23 2

 
 
 shape (max TP) 
 
 axis of symmetry 
on LHS if y-axis 
y – intercept is 
below x-axis 
 

(4) 
[17] 

 



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mathematics P1/Wiskunde V1 15 DBE/Feb.–Mar./Feb.–Mrt. 2014 
 NSC/NSS – Memorandum 
 

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

QUESTION/VRAAG 11 
 

11.1 ( )( )( )
( ) ( )( )
( ) 8147

423
421)(

23

2

+−+−=

−+−−=

−−−−=

xxxxf
xxxxf
xxxxf

 

 ( )( )( )421 −−−− xxx  
 7=a  
 14−=b   
 c = 8 

 (4) 
11.2 

( )

( )( )
( )

22,3or45,1
3

77
6

2814

32
14341414

014143
014143
0

8147)(

2

2

2

23

==

±
=

±
=

−±
=

=+−

=−+−

=′
+−+−=

xx

x

xx
xx

xf
xxxxf

  

 
 
 ( ) 0=′ xf  
 014143 2 =−+− xx  
 
 
subs into formula 
 
 
 
 
x –value 
x – value 

 (5) 
11.3 45,1<x   or  22,3>x  critical values 

notation 
(3) 

[12] 
 

QUESTION/VRAAG 12 
 

12.1 40 – x answer 
 (1) 

12.2 ( ) ( )( )
( )( )

24167605

36404
414440

xx

xx
xxxP

−+=

+−=
+−=

 
concept of 
    multiplication 
 ( )x4144 +  
 answer 

(3) 
12.3 ( )

( )

2
168
0816
0

816

=
=
=−
=′

−=′

x
x
x

xP
xxP

 

Cost = 144  + 4 (2) 
        = R 152 
 

OR 

Max at 2
2

3640
=

−
=x  

 
Cost = 144  + 4 (2) 
        = R 152  
 
 

 ( )xP′ = x816 −  
 
 ( ) 0=′ xP  
 
 
 x = 2 
 
answer 

(4) 
 

 x = 40 & 36 are 
solutions to P(x) = 0 

 2
2

3640
=

−
=x  

 answer 
(4) 
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OR 
 
  Number of watches Cost  Income 
Year 0:   40   144  5 760 
Year 1:   39   148  5 772 
Year 2:   38   152  5 776 
Year 3:   37   156  5 772 
 
Max Income at  x = 2 
Max cost = R 152 
 

 
 
 

 explanation 
 
 
 
 
 x = 2 
 R 152 

(4)  
 [8] 

 
QUESTION/VRAAG 13 
 
13.1 

15
25604064
20005040

≥
≤+
≤+

x
yx
yx

      

OR                 
 

15

64
5
8

40
5
4

≥

+−≤

+−≤

x

xy

xy

     

OR                   
 

15

1
4064

1
5040

≥

≤+

≤+

x

xy

xy

 

 

 20005040 ≤+ yx  
 25604064 ≤+ yx   
 15≥x  

 (5) 
 
 

 40
5
4

+−≤ xy  

 64
5
8

+−≤ xy   

 15≥x  
 (5)  

 

 1
5040

≤+
xy  

 1
4064

≤+
xy   

 15≥x  
 (5) 
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13.2 

5 5 10 15 20 25 30 35 40 45 50 55

-5

5

10

15

20

25

30

35

40

45

50

55

60

65

70

x

y

Number of containers of Taffy toffees

FEASIBLE REGION

0

 

 
 
 
 
 
 
 
 
 
 
 
 feasible region 
 

20005040 ≤+ yx  
 

25604064 ≤+ yx   
 15≥x  

 (4) 

13.3 40 containers  answer 
(2) 

13.4 

16) ;30(at  achieved Maximum
:linesearch   theUsing

5
7
10
14

10001400

−=

−=

+=

m

m

yxP

  

  yxP 10001400 +=  
 
 
 
 
 
 search line 
Max at (30 ; 16) 

(3) 
[14] 

  
TOTAL/TOTAAL:  150 

 

N
um

be
r o

f C
on

ta
in

er
s o

f C
he

w
y 

to
ff

ee
s 
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QUESTION/VRAAG 9 
 
9.1 )2( −x  is a factor of f / is ’n faktor van f. 

 
  answer 

(1) 
9.2 

( )( )
( )( )( )

( )( )( )
5or2or3

0523
0)(

532
1522
30114)(

2

23

==−=
=−−+
=

−+−=
−−−=

+−−=

xxx
xxx

xf
xxx
xxx
xxxxf

    

x-intercepts:    (–3; 0); (2;0);  (5;0) 
 

 
 
 ( )1522 −− xx  
 
 
 
 
(–3; 0) 
(2; 0) 
(5; 0) 

 (4) 
9.3 

( )
( )

( )( )

( ) 





 −−

−−==

=−=

=+−
=′

−−=′

+−−=

81,14;
3

11and36;1aresTP'

)81,14(
27
40036

3
11or1

01113
0pointsturningAt

1183
30114)(

2

23

yy

xx

xx
xf

xxxf
xxxxf

 

 
 
 ( ) 1183 2 −−=′ xxxf  
 ( ) 0=′ xf  
 
 
 
 
x - value 
x - value 
y - values 

 (5) 
9.4  

 

x

y

f

(-3 ; 0) (2 ; 0) (5 ; 0)

(-1 ; 36)

(0 ; 30)

(3,67 ; -14,81)

0

 

 
 
 
 
 
 
 
y and x - intercepts 
shape 
turning points 

(3) 
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9.5 0)( <′ xf  

if   67,31 <<− x  
 
OR 
 
       (-1 ; 3,67) 

extreme values 
notation             

(2) 
 
 
extreme values 
notation             

 (2) 
 

[15] 
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QUESTION/VRAAG 10 
 
10.1 

( ) ( )

1000080002500

1600800010000900

4010030

40100
km40andkm30:hoursAfter

2

22

22

+−=

+−+=

−+=

−=∴
==

tt

ttt

ttFC

tBC
tCDtBFt

 

 tBF 30=  
 tBC 40100−=  
 
Pythagoras 
 
 
answer 

 (4) 
 

10.2 FC is a minimum when FC2 is a minimum. 
 

)minutes96(hrs6,1
5000
8000

080005000

1000080002500
2

22

==

=−=

+−=

t

t
dt

dFC
ttFC

 

 
FC 2  = 

1000080002500 2 +− tt  

 80005000
2

−= t
dt

dFC  

 0
2

=
dt

dFC  

answer 
 (4) 

10.3 

( ) ( )
60

100006.180006.12500

1000080002500
2

2

=

+−=

+−= ttFC

 

They will be 60km apart. 

 
 
subs into equation 
 
answer 
 

 (2) 
 

[10] 
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QUESTION/VRAAG 9 
           
Given:  ( ) 223 −++= bxaxxxf  
P( –1 ; – 1)  and R are the turning points of  f. 

x

y

R

P

f

 
 

 

9.1 ( )
( ) ( ) ( )

( )
( )

( ) ( )
( )

( ) ( )

1
1

21...1
2...23

12130

23
1...2

21111

2

2

2

23

23

−=
=

+−=−
+−=−

+−+−=

++=′

−=
−−+−+−=−

−++=

b
a

a
ba

ba

baxxxf
ba

ba

bxaxxxf

 

 
 
 
 

 
 ( ) ( ) ( ) 21111 23 −−+−+−=− ba  
 
 ba −=2  
 ( ) baxxxf ++=′ 23 2  
 ( ) 01 =−′f  
 
 ba +−=− 23  
 method 

 (6) 

9.2 R is a turning point of f, hence at R, ( ) 0=′ xf  
 i.e. 0123 2 =−+ xx  

     
( )( )

1or
3
1
0113

−=

=+−

x

xx
 

                                                       ∴
3
1

=x   

 ( ) 0=′ xf  
 123)( 2 −+=′ xxxf  
 
 
 
 

 selection of
3
1

=x  

(3) 
9.3 ( )4)1(2;1 −−− f  

( )6;1 −−=  
 
OR 









−






 4

3
12;

3
1 f  







 −=

27
226;

3
1   or  ( )37,8;33,0 −  

 
 x-coordinate 
 y-coordinate 

(2) 
 
 

 x-coordinate 
 y-coordinate 

(2) 
[11] 

  

NOTE: 
• The = 0 must be explicitly stated 
• If the candidate starts with what is given 

and then prove (1 ; 1) is a TP: 0/6 marks 

NOTE: 
Answer only: 1/3 marks 
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QUESTION/VRAAG 10 
 
10.1 

seconds25
4,0

10
104,0

104,00

104,0

=

=

=
+−=

+−=

t

t
t

t
dt
dr

 

OR 

( )
seconds25

2,02
10

2

=
−

−=

−=
a

bt

 

 
OR 

( )

( )

500

50
5

0

50
5
1

==

−=

−=

tort

tt

ttr

 

Fastest at 
2
500 +

=t  

    25=t  seconds 

 

 104,0 +−= t
dt
dr  

 104,00 +−= t  
 
 
 
t value 
 
 

 (3) 
 


a

bt
2

−=  

 substitution 
 
t value 
 

 (3) 
 
 

 
t = 0  or  t = 50 

 
2
500 +

=t  

 
t value 
 

 (3) 
10.2 

( )

sec 50
2,0

10
0or            0102,0

0102,0
0102,0 2

=
−
−

=

==+−
=+−
=+−

t

tt
tt

tt

 

 
Hence the water stops flowing 50 seconds after it started. 
 
OR 

50or0
0)50(
050

0102,0
2

2

==
=−
=−

=+−

tt
tt

tt
tt

 

Hence the water stops flowing 50 seconds after it started. 
 

 0102,0 2 =+− tt  
factors 
 
 
 
 
 
answer 

(3) 
 
 
 

 0102,0 2 =+− tt  
factors 
 
 
answer 

(3) 
[6] 

NOTE: 
Answer only: 3/3 marks 
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QUESTION/VRAAG 11 
 

11.1 50≥y  
80≤x  

xy 5≤    OR   xy
≤

5
 

200
4
5

+−≤ xy   OR  80045 ≤+ yx   

 

 50≥y  
 80≤x  

 xy 5≤  

 
 80045 ≤+ yx  

(4) 
11.2 

20 40 60 80 100 120 140 160 180 200 220

20

40

60

80

100

120

140

160

180

200

220

x

y

0

 FEASIBLE
  REGION/
GANGBARE
  GEBIED

 
 
 

 
 
 
 
 
 50=y  
 80=x  
 80045 =+ yx  
 xy 5=  

 
feasible region / 
   gangbare gebied 
 

 
(5) 

11.3.1 yx 2030P +=   yx 2030P +=  
 (1) 

11.3.2 
202

3 Pxy +−=  

80 short-sleeved shirts and 100 long-sleeved shirts 
 
(Point (80 ; 100)) 

80 short-sleeved  
   shirts 
100 long-sleeved  
   shirts 

(2) 
11.4 

4
5

4
5

P

=

−=−

−=

+=

b
a

b
a

b
am

byax

 

 
 
 


b
a

−=−
4
5  

 answer 
(2) 

[14] 
 

 TOTAL/TOTAAL:  150 

Lo
ng

-s
le

ev
ed

 sh
irt

s /
 L

an
gm

ou
he

m
de

 
 

NOTE: 
Maximum of 2 
marks for vertical 
and horizontal lines 

NOTE: 
Answer only: 2/2 marks 

Short-sleeved shirts / Kortmouhemde 
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20 40 60 80 100 120 140 160 180 200 220

20

40

60

80

100

120

140

160

180

200

220

x

y

0

 FEASIBLE
  REGION/
GANGBARE
  GEBIEDLo

ng
-s

le
ev

ed
 sh

irt
s /

 L
an

gm
ou

he
m

de
 

 

Short-sleeved shirts / Kortmouhemde 
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QUESTION 9 
 
9.1 

( )
( )

( )

( )

( )

( )
2

22

0

22

0

322

0

322

33223

3223

3223

3

3

6)(

266lim

266lim

266lim

266
22662)(

2662
332

2)(

2)(

xxf

hxhx
h

hxhxh
h

hxhhxxf

hxhhx
xhxhhxxxfhxf

hxhhxx
hxhhxx

hxhxf

xxf

h

h

h

=′

++=

++
=

++
=′

++=

−+++=−+

+++=

+++=

+=+

=

→

→

→

 

 
OR 
 

( )

( )

( )

( )

( )
2

22

0

22

0

322

0

33223

0

33

0

0

6)(

266lim

266lim

266lim

2332lim

22lim

)()(lim

xxf

hxhx
h

hxhxh
h

hxhhx
h

xhxhhxx
h

xhx
h

xfhxfxf

h

h

h

h

h

h

=′

++=

++
=

++
=

−+++
=

−+
=

−+
=′

→

→

→

→

→

→

 

 
 
 
  substitution 
 
 
 
  expansion 
 
  formula 
 
 
 
  22 266 hxhx ++  
 
  answer 

(5) 
 
 
 

  formula 
 
  substitution 
 
  expansion 
 
 
 
 
 
 
  22 266 hxhx ++  
 
  answer 

(5) 
9.2 

32
5

22
3

2

23

2

12

−−

−−

−−=

+=

+
=

xx
dx
dy

xx

x
xy

 

 

 


2
3

2
−

x    
 

2−x   
 

  2
5

3
−

− x  
  

32 −− x  
 (4) 
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9.3 

3
2

]2[]1.........[2
]2.........[72
]1..[..........5
105

10
3)1(7)1(

27
2)(

7)1(

−=
=

+−=−
−=+−

=−
=+−∴

=
+−−=−

+−=−
+=′

−=−′

b
a
a
ba
ba

ba

f

ba
baxxf

f

 

 
  baxxf +=′ 2)(  
 substitution of x = – 1 
  ba +−=− 27  
 
 
  f(-1) = 10 
 
 
 
 
 
 
  a = 2 
  b =  – 3 

(6) 
[15] 

 
  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mathematics/P1 17 DBE/Feb.–Mar. 2013  
 NSC – Memorandum 

Copyright reserved Please turn over 

 
 
QUESTION 10 

10)( 23 ++−−= xxxxf  
10.1 ( )10;0    ( )10;0  

 (1) 
10.2 

( )( )5320
100

2

23

++−−=

++−−=

xxx
xxx

 

2
02

=
=−

x
x  or 0532 =++ xx  

         

( )( )
( )

solution no haswhich 
2

113

12
51433 2

−±−
=

−±−
=x

 

Therefore the only x-intercept of f is ( )0;2  

 
 ( )2−x  
 ( )532 ++ xx  
 
 


2

113 −±−
=x  

 
 
 no solution 

(4) 
 

10.3 ( )

( )( )

( ) ( ) ( )

( )9;1
27
510;

3
1

9
27
275

10111or10
3
1

3
1

3
1

1or
3
1

1130
1230
123

23
23

2

2

−







==

+−+−−−−=+





+






−






−=

−==

+−=
+−−=

+−−=′

yy

xx

xx
xx
xxxf

 

  
( ) 123 2 +−−=′ xxxf  

  ( ) 0=′ xf  
 factors 
 
 x-values 
 
 
 

 







27
510;

3
1  

 (– 1 ; 9) 
 

(6) 
10.4   

 
 
 
 
  shape 
  intercepts 
  turning points 

  
 
 

(3) 
[14] 

 
  

x

y

(0,33 ; 10,19) Turning point

(-1 ; 9) Turning Point

10

0
2
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QUESTION 11 
 
11.1 Length of box = x3  

2

2

3
39
39

Volume

x
h

hx
hxx
hbl

=

=

⋅⋅=
××=

 

 

 length of box = 3x 
 
 hxx ⋅⋅= 39  
 

 2

3
x

h =  

(3) 
 

11.2 ( )( ) ( )

2

2
2

2

6001200

6005038

1003250232

x
x

x
x

x

xxhxhC

+=

+×





=

××+×+=

 
OR 

( ) ( )

2

2
2

2

6001200

6005038

10032508

x
x

x
x

x

xxhC

+=

+×





=

××+××=

 

 ( )( ) 50232 ×+ xhxh  
 ( ) 10032 2 ×× x  

 substitution of 2

3
x

h =  

(3) 
 

 ( ) 508 ×× xh  
 ( ) 10032 2 ×× x  

 substitution of 2

3
x

h =  

(3) 

11.3 

1
1
12001200

120012000

12001200

6001200

3

3

2

2

21

=
=

=

+−=

+−=

+=

−

−

−

x
x
x

xx

xx
dx
dC

xxC

 

Therefore the width of the box is 1 metre. 

 xx
dx
dC 12001200 2 +−= −  


0=

dx
dC

 
 
 13 =x  
 1=x  
 

(4) 
[10] 
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QUESTION 12 
 
12.1 

 

 region ABIJ shaded 
 

(2) 
 

NOTE:  
If region BCEFGI is shaded: 
award ONE mark 
 
If any other region is shaded: 
award 0 marks 

12.2 40≤x  
60≤+ yx  

0≥y  

 40≤x  
 60≤+ yx  
 0≥y  

(3) 
12.3 25=x  answer 

(1) 
12.4 At I(25 ; 10), ( ) 11010254 =+=P  

Maximum value of P is 110 when x = 25 and y = 10 
 25=x  
 10=y  
substitution 
 maximum value of P is 110 

(4) 
12.5 

1
1

>
−<−

+−=
+=

k
k

Ckxy
ykxC

 

 
 Ckxy +−=  
 1>k  

(2) 
NOTE: 
Answer only: award TWO marks 

[12] 
 

TOTAL:  150 
 

5 10 15 20 25 30 35 40 45 50 55 60 65

5

10

15

20

25

30

35

40

45

50

55

60

x

y

A B C D

E
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I
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QUESTION 9 
 
9.1.1 1616)( 23 ++−−= xxxxf  

0)2)(83(
01623
16230

1623)(

2

2

2

=−+
=−+

+−−=

+−−=′

xx
xx

xx
xxxf

 

3
8

−=x   or  2=x  

 
OR 
 

1616)( 23 ++−−= xxxxf  

( )( )
( )32

163422

16230
16230
1623)(

2

2

2

2

−−±−
=

−+=

+−−=

+−−=′

x

xx
xx
xxxf

 

3
8

−=x   or  2=x  

 

 
 1623)( 2 +−−=′ xxxf  
 ( ) 0=′ xf   or   
   16230 2 +−−= xx  
 
 factors 
 
 x values 

  
(4) 

 
 
 1623)( 2 +−−=′ xxxf  
 ( ) 0=′ xf   or   
   16230 2 +−−= xx  
 
 
 subs into formula 
 
 x values 

(4) 

9.1.2 

3
1

026
0)(

−=

=−−
=′′

x

x
xf

 

 
OR 
 

3
1
2

23
8

−=

+−
=

x

x
 

 
OR 

( )
( )

3
1

32
2

1623)( 2

−=

−
−−

=

+−−=′

x

xxxf

 

OR 

 26)( −−=′′ xxf  
  026 =−− x  
  answer 

(3) 
 
 
 

  
2

23
8 +−

=x  

 
  answer 

(3) 
 
 

 

  ( )
( )32

2
−
−−

=x  

 
  answer 

(3) 
 
 
 
 

Note: if neither 
( ) 0=′ xf  nor 

16230 2 +−−= xx    
explicitly stated, 
award maximum 3/4 
marks 
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( )
( )

3
1

13
1

1616)( 23

−=

−
−−

=

++−−=

x

xxxxf

 

  ( )
( )13

1
−
−−

=x  

  answer 
(3) 

9.2.1 

( )

75
7

1512
5
5

9)1(4
94)(

12
5)1(9)1(2)1(

592)(

tan

2

2

+−=
=

+−−=
+−=

−=
−−−=

−−=′
=

+−−−−=−

+−−=

xy
c

c
cxy

m
xxg

g
xxxg

 

 
OR 

75
)1(512

5
9)1(4

94)(
12

5)1(9)1(2)1(
592)(

tan

2

2

+−=
+−=−

−=
−−−=

−−=′
=

+−−−−=−

+−−=

xy
xy

m
xxg

g
xxxg

  

 
 
 
 ( )1−g  = 12  
 94)( −−=′ xxg  
 
 
 5tan −=m  
 
 
 
 answer 

(4) 
 
 

 
 ( )1−g  = 12  
 94)( −−=′ xxg  
 
 5tan −=m  
 
 
 answer 

(4) 
9.2.2 

x

y

7

  
 
                q > 7 
OR 
 

qxy +−= 5   and  592 2 +−−= xxy  

( ) 712

5925
2

2

++−=

+−−=+−

xq

xxqx
 

       ∴ 7>q  
 
 

 
 
 
 
 sketch 
 
 
 
 7 
correct inequality 

(3) 
 
 

 method 
 
 7 
correct inequality 

(3) 
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OR 
 

qxy +−= 5   and  592 2 +−−= xxy  

4
8564

)2(2
)5)(2(4164

0542
5925

2

2

q
x

q
x

qxx
xxqx

−±−
=

−−±−
=

=−++

+−−=+−

 

7
0856

>
<−

q
q

 

 
OR 
Since ( ) 121 =−g  and at 1−=x , tangent equation is 75 +−= xy , 

qxy +−= 5  not intersecting g ⇒  
( )

q
q

q

<
<−

+−−<

7
512

1512
 

 
 
 

 method 
 
 
 
 
 
 
 
 
 7 
correct inequality 

(3) 
 

 
 
 
 
 
 method 
 
 7 
correct inequality 

(3) 
9.3 512)( 2 +=′ xxh  

 For all values of x:    02 ≥x  

0512
5512

012

2

2

2

>+

≥+

≥

x
x
x

 

 For all values of x: 0)( >′ xh  
All tangents drawn to h  will have a positive gradient. 
It will never be possible to draw a tangent with a negative gradient to 
the graph of h. 
 
OR 
 

512)( 2 +=′ xxh  
Suppose ( ) 0<′ xh  and try to solve for x : 

12
5             

0    5    12

2

2

−<

<+

x

x
 

but x2 is always positive 
∴ no solution for x 
∴ 0)( ≥′ xh  for all x R∈  
i.e. there are no tangents with negative slopes 
 
 

 512)( 2 +=′ xxh  
 
 
 
 
 clearly argues 
 that 0)( >′ xh  
 
 conclusion 
 

(3) 
 

 
 
 512)( 2 +=′ xxh  
 
 
 clearly argues that  
( ) 0<′ xh  is 

impossible 
 
 conclusion 
 

(3) 
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OR 
 

512)( 2 +=′ xxh  
 

x

y

5

h'

 
Since clearly 0)( >′ xh  for all Rx∈ , 
it will never be possible to draw a tangent with a negative gradient to 
the graph of h. 
 

 
 
 
 

 512)( 2 +=′ xxh  
 
 
 
 
 
 
 
 
 
 
 argues 0)( >′ xh by  
drawing a sketch 
 
 conclusion 

(3) 
[17] 
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QUESTION 10 
 
10.1 45182)( 2 +−= ttts  

184)( −=′ tts  
( ) ( )

sm
s

/18
18040

−=
−=′

 

 
 
 
 
 

 
 )(ts′  
 subs t = 0 into  
( )ts′  formula 
 answer 
 

(3) 

10.2 ( ) 4=′′ ts m/s2      answer 
(1) 

10.3 

seconds5,4orseconds
2
9
184
0184

=

=
=−

t

t
t

 

 
OR 
 

( )

seconds5,4orseconds
2
9

2
9

2
92

2

=

+





 −=

t

tts
 

 
OR 

45182)( 2 +−= ttts  

( )

seconds5,4orseconds
2
9

22
18

=

−
−=

t

t
 

 

 
 ( ) 0' =ts  
 
 
 answer 

(2) 
 

 
 ( )

2
9

2
92

2

+





 −= tts  

 
 answer 

(2) 
 
 

 ( )22
18−

−=t  

 
 answer 

(2) 
[6] 

 

Note: answer only  
award 0/3 marks 
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QUESTION 11 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.1 No, because (15 ; 5) does not lie within the feasible region. 

OR 
No, because according to the constraints, the x-value (number of 
scientific calculators) must be at least 20. 

 answer 
(with motivation)    

(1) 

11.2 

0
40
502

20

≥
≤+
≤+

≥

y
yx

yx
x

 OR   

0
40

25
2
1

20

≥
+−≤

+−≤

≥

y
xy

xy

x

 OR  

0

1
4040

1
5025

20

≥

≤+

≤+

≥

y

xy

xy
x

 OR 

0
12505025
16004040

20

≥
≤+
≤+

≥

y
yx
yx

x

  

 
 
 

 20≥x  
 502 ≤+ yx  
 40≤+ yx   
 0≥y   
  

(6) 

11.3.1  A  answer 
(1) 

11.3.2 All points on the search line yield the same profit. 
Hence no such point exists. 
 
OR 
 
If such an (x ; y) exists, Q = x + 3y and  

15
3
1

+−= xy   

so Qxy =+= 345  
Q = 4 500 
Hence, there is no such point. 

 
 No point 
exists 

(2) 
 
 
 

 No point 
exists 

(2) 

5 10 15 20 25 30 35 40 45 50 55

5

10

15

20

25

30

35

40

x

y

A

B

CD

P

FEASIBLE
REGION

0

Scientific Calculators

B
as

ic
 C

al
cu

la
to

rs
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11.3.3 

b
Qx

b
ay

byaxQ

+−=

+=
 

1
2
1

2
11

≤≤

−≤−≤−

b
a

b
a

 

The maximum value of 
b
a  is 1. 


b
Qx

b
ay +−=  

 


b
a

−≤−1  

 1≤
b
a  

 answer 
(4) 

[14] 
  

TOTAL:   150  
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QUESTION 9 
 
 

 
 
9.1 

61022
)3)(12(2)(

2
36

)30()10(6
)3()1()(

23

2

2

2

−−−=

−++=

=
−=−

−+=−

−+=

xxx
xxxxf

a
a

a
xxaxf

 

 

 substitution of  
       x-values 

 subs (0 ; – 6) 
 

 a = 2 
 

 simplification 
 (5)

9.2 

( )18,96;1,67B
27

512;
3
5B

1
3
5
0153
0523

01046

1046

2

2

2

−⎟
⎠
⎞

⎜
⎝
⎛ −

−==

=+−
=−−

=−−

−−=′

OR

))((

)(

xorx

xx
xx

xx

xxxf

 

646)( 2 −−=′ xxxf  
 0)( =′ xf  

 
 factors 

 
 

 x-value 
 y-value 

(5)

9.3 

3
4

2
3
4

)2)(43(0
8230
1646)(
1622

)66(61022)(

2

2

23

23

−=∴

=−=

−+=
−−=

−−=′

−−=

−−−−−=

x

xorx

xx
xx
xxxh

xxx
xxxxxh

 

 
 xxxxh 1622)( 23 −−=  
 1646)( 2 −−=′ xxxh  
 0)( =′ xh  

 
 factors 

 
 
 

 correct x-value 
 

(5)
[15]

 

x

y

O

C(3 ; 0)

B

D(0 ; −6)

A(−1 ; 0)

f

E

g
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QUESTION 10 
 
10.1 

3
8)1(5

−=
−=y  

Point of contact is (1 ; – 3) 

 subs 1  
(1)

10.2 

( )

5
3

21
12)1(65

5)1(
26)(

2
7)1()1()1(23

2

2

23

=
−=

+=−
++=

=′
++=′

+=
−++=−

q
p

qp
qp

g
qpxxxg

qp
qp

 

 
 subs (1 ; – 3)  

 
 
 

 
qpxxxg ++=′ 26)( 2  

 subs x = 1 and y = 5 
 simplification 

 
 p-value 
 q-value 

(6)
[7]

 
QUESTION 11 
 
 

x

y

− 1

1/2  3

− 1/3  

2

f

 

 
 

 x-intercepts  
 turning point  

 shape 

[4]
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QUESTION 12 
 
12.1 0, Nyx ∈  

1802
50

100

≤+
≤

≤+

yx
x

yx
  OR  

90
2
1

50
100

+−≤

≤
+−≤

xy

x
xy

 

 

 
100≤+ yx   

 1802 ≤+ yx  
  50≤x  

(5)

12.2 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

Small Tables

Large tables

FEASIBLE 
REGION

A(20 ; 80)

 
 

  each constraint 
 

 feasible region 
(4)

12.3 90 tables  answer          
(1)

12.4 yxP 400030 +=   answer        
(1)

12.5 Maximum at A (20 ; 80) 
20 small tables and 80 large tables. 

 answer 
(2)

12.6 

400020
2
1

400
1

400

400

≤≤

−≤−≤−

−=

+=

q

q

qm

yqxP

 

 
 

 
040

qm −=  

400020 ≤≤ q  
 
 

(2)
[15]

 
TOTAL:  150 
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QUESTION 12.2 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

Small tables

Large tables

FEASIBLE 
REGION

A(20 ; 80)

 



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mathematics/P1 16  DBE/Feb. – Mar. 2011 
 NSC – Memorandum  

Copyright reserved Please turn over 

 
 
QUESTION 10 
 
10.1 36)2)(3)(6( =+−−

  

y-intercept is  36 
 
OR 
 

)6)(6()( 2 −−−= xxxxg  
367)( 23 +−= xxxg  

 y-intercept :   (0;36) 
 
 

2)(3)(6( +−− ) 
 

 y-intercept is  36 
(1)

 
 
 
 
 

 trinomial 
 

 36                       
(1)

 
10.2 0)( =xg  

x = 6  or  x = 3  or  x = – 2  
intercepts are (6 ; 0) and (3 ; 0) and (– 2; 0)  
 

 0)( =xg  
  all x-intercepts 

(2)

10.3 
367

)6)(6()(
23

2

+−=

−−−=

xx

xxxxg  

)143(0
143)( 2

−=
−=′

xx
xxxg  

x = 0  or  
3

14
=x  

Turning points are (0 ; 36)  and ⎟
⎠
⎞

⎜
⎝
⎛ −

27
400;

3
14  

 

 
 

3673 +− xx  
 xxxg 143)( 2 −=′  
 0)( =′ xg  
 answers 

 
 points 

(6)

10.4 

 

 x-intercepts 
 turning points 

 shape 

(4)
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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

-35

-30

-25

-20

-15

-10

-5

5

10

15

20

25

30

35

x

y
(0 ; 36)

 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
)27

400;
3

14  



Downloaded From: https://sa-student.com/ 

 

Paper Compiled by SA Student, Copyright of Original Authors 2024 © 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mathematics/P1 17  DBE/Feb. – Mar. 2011 
 NSC – Memorandum  

Copyright reserved Please turn over 

 

10.5 0(').( <xgxg  
 

6
3

14302 <<<<−< xorxorx    

 
 
1 mark for each 
inequality 

(3)
[16]

 
QUESTION 11 
 
 
 
 
 
 
 
 
 
 
 
 

11.1 
a
bm −=  

bx
a
by

x
a
bby

+
−

=

−
−

=− )0(
   OR      

bx
a
by

a
bm

bma
bmxy

+−=

−
=

+=
+=

0

   OR   1=+
b
y

a
x  

 
a
bm −=  

 
 
 

 answer 
(2)

11.2 A = xy 

    

2

2

2

2

20

2

2

b

ba
a
by

ax

bxba

bx
a
b

bx
a
b

dx
dA

bxx
a
b

b
a
bxxA

=

+⎟
⎠
⎞

⎜
⎝
⎛−=

=

−=−

+−=

+−=

+−=

⎟
⎠
⎞

⎜
⎝
⎛ +
−

=

 

P ⎟
⎠
⎞

⎜
⎝
⎛

2
;

2
ba  which is the midpoint of MN 

 

OR 

 area formula 
 substitution 

 
 
 
 

 bx
a
b

dx
dA

+−=
2  

 0=
dx
dA  

 
 

 x-value 
 
 
 
 

 y-value 
 
 

(6)

x

y

O 

Q P(x ; y) 

R 

N(0;b) 

M(0;b) 
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a
x

b
y

b
y

a
x

−=

=+

1

1
   

To maximise  xy, we maximise  

⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠

⎞
⎜
⎝

⎛=
a
x

a
x

b
y

a
x

ab
xy 1  

This is a maximum when 
2
1

=
a
x   i.e.  

2
ax =  

By the midpoint theorem,  P is then the midpoint of MN. 
 

 
 
 
 
 
 
 
 
 
 

(6)
[8]

 
QUESTION 12 
 
12.1 

0,
2

15
10

12
1

Nyx
xy

yx
yx

y
x

∈
≥

≤+
≥+

≤
≥

 

 1≥x  
 12≤y  
 10≥+ yx  
 15≤+ yx  

 xy 2≥  
(6)

12.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

x

y

(5 ; 8)

 
 

 1≥x ;   
 12≤y  
 15≤+ yx  
 10≥+ yx  
 xy 2≥  
 feasible 

region 
(7)

12.3 No.  The point (5 ; 8) lies outside the feasible region 
                    OR 

8 is not greater than 2(5) =10 
                    

 No 
 Reason 

                      (2) 
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12.4 I = 600x + 900y 

9003
2 Ixy +−=  

Maximum Income at(3 ; 12) 
3 single bedrooms and 12 double bedrooms 
                   OR 
To optimise profit, the group must build as many rooms as possible and 
then, as many double rooms as possible. So 15 rooms, 12 double rooms, 
hence 3 single rooms. 

 objective 
function 
 

 search line 
 answer 

(3)
[18]

 
TOTAL:  150 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

x

y

(5 ; 8)

 
Single Bedrooms 

D
ou

bl
e 

B
ed

ro
om

s 
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QUESTION 11 
 
11.1 

0)3)(2)(2(
0)6)(2(

0128
1280

2

23

23

=+−−
=−+−

=+−−

−++−=

xxx
xxx

xxx
xxx

 

x = 2  or  x =  – 3  
 
x-intercepts are (2 ; 0)  and  (– 3 ; 0) 
 
OR 
 

0)2)(2)(3(
0)44)(3(

0128
1280

2

23

23

=−−+
=+−+

=+−−

−++−=

xxx
xxx

xxx
xxx

 

x = 2  or  x =  – 3  
 
x-intercepts are (2 ; 0)  and  (– 3 ; 0) 

 
 

 any one of factors 
 quadratic factor  
 linear factors  

 x-answers 
(5)

 0)( =′ xf11.2 

)43)(2(0
8230

823)(
2

2

+−=
−−=

++−=′

xx
xx

xxxf
 or  0823 2 =++− xx 

0823 2 =−− xx  
 factors 

3
4

−=x  x = 2  or   
 x-values 

⎟
⎠
⎞

⎜
⎝
⎛ −−

27
500;

3
4   turning points are (2 ; 0)  and   y-values 

(5)OR                        (2 ; 0)  and  (– 1,33 ; – 18,52) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: 
If = 0 is omitted in 11.2: penalty 1 mark 
 
If not in coordinate form but coordinates implied: OK 
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11.3  
 
 
 
 
 
  
  
  
  
                                                                                                                                                                                                                                                    

                                                                                                                                                          
           shape            shape 
           y-intercept            y-intercept 
                                                                                                                         turning pts                                                                                                                          turning pts 

(3)(3)

  

-4 -3 -2 -1 1 2 3 4

-18

-16

4

2

-10

-6

-4

-2

2
x

y

11.4 

3
1
026
0)(

=

=−
=′′

x

x
xf

  or 

3
1
026
0)(

=

=+−
=′′

x

x
xf

 

OR 

3
1

2
3
42

=

−
=

x

x
 

 
 method 
 answer 

 
Answer only: Full 
marks 

(2)

11.5 
(2 ;  –3)  and   ⎟

⎠
⎞

⎜
⎝
⎛ −−

27
581;

3
4    

 
OR   
(2 ;  –3)  and    ( )52,21;33,1 −−

 each  answer 
(2)

[17]

 

-1

-1

-8

0

If candidate used function 
as 

 
then max 1 / 3 

128)( 23 +−−= xxxxf

⎟
⎠
⎞

⎜
⎝
⎛ −−

27
500;

3
4  

Note:  
If write down 26)( −=′′ xxf  or 

26)( +−=′′ xxf  then 1 / 2 
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QUESTION 12 
 

 t = 0 12.1 100)0(200)0(65)0(5)0( 23 ++−=s  
 answer         = 100 metres 

 
 
 

(2)
Answer only:  full marks 

12.2 100200655)( 23 ++−= tttts  

200)4(130)4(15)4(
20013015)(

2

2

+−=′

+−=′

s
ttts

 

           = – 80 metres per minute 
 
 
 
 
 
 

 
20013015)( 2 +−=′ ttts

 substitution t = 4 
 answer  (– 80) 

(3)

NOTE: 
If subs t = 8, then answer = 100:  
0 / 2 

NOTE: 
If used average rate of change between t = 0 and t = 4:  0 / 3 
If subs t = 4 into s(t):  0 / 3 

12.3 The height of the car above sea level is decreasing at 80 metres 
per minute and the car is travelling downwards hence it is a 
negative rate of change. 

 speed 80 metres per 
    minute 

 downwards 
(2) 

OR 
 
The vertical velocity of the car at t = 4 is 80 metres per minute. 
 
 
 
 

NOTE: 
Mark this CA even if answer to QUESTION 12.2 is completely inaccurate. 

 12.4 20013015)( 2 +−=′ ttts  
  13030)( −=′′ tts

t
tts

30130
13030)(

=
−=′′

   0)( =′′ ts
 answer        t =  minutes 33,4 &

(3)
 
OR [10]
 

)15(2
)130(−−

=t  

t =  minutes 33,4 &
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QUESTION 13 
 

 183 ≤+ yx13.1  answer 
 answer  8≤+ yx
 answer  142 ≤+ yx

 answer  0, ≥yx
(7) 

 OR 
108186 ≤+ yx  

6488 ≤+ yx  
98714 ≤+ yx  

0, ≥yx   
 
OR 

6
3
1

+−≤ xy  

8+−≤ xy  
142 +−≤ xy  

0, ≥yx  
13.2 P = 30x + 40y 

 
 

 answer 
(2)

NOTE: 
If written as equations (inequality 
omitted):  max 6 / 7 
 
If inequalities sign the wrong way 
round: max 6 / 7 
 
One should note that x and y should 
be counting numbers 

NOTE: 
If P = 30A + 40B then 1 / 2 

13.3  
404

3 Pxy +−=   
 

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1

2

10

11

12

13

x

y

3

4

5

6

7

8

9

 
 
 

 
Maximum at (3 ; 5) 

 
 
 
 

 answer 
 (2)

Answer only : Full 
marks 
 

NOTE: 
Please check diagram 

N
um

be
r o

f u
ni

ts
 o

f p
ro

du
ct

 B
 

Number of units of product A 

13.4   12 −<<− m answer 
 
 
 
 

(2)

[13]

NOTE: 
accept 1 < m < 2:  2 / 2. 
If ≤ signs used then max 1 / 2 

 




