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QUESTION 1 

1.1.1 x
2
 = 3x – 2 

x
2
 – 3x + 2 = 0 

(x – 2)(x – 1) = 0 

x = 2 or   x = 1 

 

standard form 

 factors 

 answers                                     

                                                (3)                

1.1.2 2x
2
+ 5x − 8=0 

a

acbb
x

2

42 
  

)2(2

)8)(2(455 2 
x  

4

895
x  

x= 1,1 or x = −3,6 

 

substitution into correct 

formula 

 

 

 

 89  

 

 

 answers                                          

                                                (3) 

1.1.3 5x
2
 – 3 ˂ 2x 

     5x
2 − 2x −3  ˂  0 

      (5x + 3)(x − 1) ˂  0 

                                    
             

                    

 

 

−
5

3
 < x < 1 

 

standard form 

 factors 

 

 method 

 

 

 answers                                           

                                                (4)        

1.1.4 39333 11   xxx  

  391333 11  x  

39
3

13
3 







x  

93 x
 

233 x
 

2x  

 

common factor 

 Simplification 

 

 

 exponential law 

 answers                                               

   

                                              (4) 

5

3
  1  
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1.2.1 

 

    324 33
 

yx
 

 

4x = 2y + 6 

2x = y + 3 

y = 2x – 3 

 

 

  Exponential Law 

    Subject of the formula 

 

 

                                               (3) 

1.2.2  

1322  xyx  

13)32( 22  xxx  

x
2
 + 4x

2
 – 12x + 9 – 3x +1 = 0 

5x
2 

– 15x + 10 = 0 

x
2 

– 3x + 2 = 0 

(x – 2)(x – 1) = 0 

x = 2   or       x = 1 

 

y = 2(2) – 3   y = 2(1)-1 

 = –1                 = 1 

 

 

  substitution 

 

standard form 

factors 

  x-values 

  y-values                            (5)                                 

 

1.3  x
2
 + x(2p + 4) + 9p  = 0 

         ∆ = b
2
 – 4ac  

             = (2p + 4)
2
 – 4(1)(9p)  

             = 4p
2
 + 16p + 16 – 36p   

         = 4p
2 − 20p +16   

       ∆  =  0 

       4p
2 − 20p +16  = 0 

             p
2   − 5p + 4  = 0 

          (p − 1)(p − 4)  =  0 

p = 1  or  p = 4 

 

 

 

 substitution   in ∆  

 = 0 

 

  factors               

 answer                                 (4)                                                                                                                                                                                                                             

 

QUESTION 2 

2.1 1 ; −5 ; −13 ;  −23......  

2.1.1 1 ; −5 ; −13; −23 

   −6     −8   −10 

        −2     −2 

2a = −2     3a + b = −6         a + b + c = 1 

a = −1     3(-1) +b = 5         −1 − 3 + c = 1 

                       b = −3                    c = 5 

Tn = −n
2
 − 3n  +  5 

 

 Value of a  

 Value of b 

 Value of c 

 

 

 General term                                                        

                                          (4)          
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2.1.2 

 
 −n

2
 − 3n  +  5 = −643 

     n
2
 +3n  − 648 = 0 

    (n + 27)(n − 24) = 0 

      n = −27  or n = 24 

T24 = -643 

    equating 

   factors 

 

    answer                        (3)                                                           

2.2.1   kkkk 355123   

          521  kk  

              4k  

    Difference 

 

    answer                        (2)                                                           

2.2.2 15,12,9  

 

63  nTn  

 

 



20

1

63
n

n  

 Sequence 

 General term 

 

 

 Sigma Notation             (3) 

2.3.1 

2

8

4
3

4

x
r

x

x
r





 

 

22

1
2

1

11







x

x

r

 

 

 

     value of  r 

 

    Condition for converging   

       series 

 

 

    answer                           (3)                                                                                             

2.3.2 

  

2

1

3

2

01223

026

016848

48816

8
6

8

3

8

8
2

1
3

8

2
1

8

1

2

2

2

2

2

2


































xorx

xx

xx

xx

xx

x
x

x
x

x

x
S

r

a
S

 

 

 

     Substitution into the    

        correct formula 

 

 

 

 

 

 

     Standard form 

 

    Factors 

 

 Answers                             

                                             (4)                                                           
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2.4.1  a + 2d = ar                         a +12d = ar
2 

  1 + 2d = 1r                         1 +12d = 1r
2 

      d =
2

1r
                         1 + 12 







 

2

1r
  = r

2
 

                                             1 + 6r – 6 = r
2 

                                             r
2 −  6r + 5 =0 

                                          (r − 1)(r − 5) =0 

                                           r = 1 or  r = 5 

1;  5;  25 

OR   

r = 1 + 2d                         1 + 12d = r
2 

                                         1 + 12d = (1 +2d)
2
 

                                                       = 1 + 4d + 4d
2 

                                        4d
2
 – 8d = 0 

                                        4d(d – 2) =0 

                                         d = 0  or  d = 2 

r = 1 + 2(0)    r = 1 + 2(2) 

  = 1                  = 5                                   

1;  5;  25 

     a + 2d = ar                          

    a +12d = ar
2
 

    values of d 

     standard form 

     factors 

    values of r 

    sequence                          

                                             

                                             (6) 

 

 

 

     a + 2d = ar                          

    a +12d = ar
2
 

    values of r 

     standard form 

     factors 

    values of d 

    sequence                                                                              

 

2.4.2 

1

)1(






r

ra
S

n

n  

15

)15(1 7

7



S

 

      =  19531 

 

 substitute  in correct  

     formula  

 

 answer                                           

                                             (2) 

QUESTION 3 

3.1 
y = 

2

6

x
 +  1

 

0 = 
2

6

x
 + 1 

1(x – 2) = 6 

x =  4 

A (−4 : 0)       

y = 
20

6


 +  1 

  =  −2 

B (0 ; −2)       

 

   E(4 ; 0)       

 

Alternative for E 

 substitute x = 0 and y = 0 

into correct formula 

 

 

 

  x =  4 

 

 

 y =  −2 

 

 

 

  Symmetry E(4 ; 0)          (4)                                
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For E ( x – intercept g ) 

 0,4

4

82

082

E

x

x

x









                   

 

 

 

 

 

 

 Answer 

3.2   f(x) = x
2
 + c 

   20 = (−6)
2
+ c 

     c = −16 

 

 substitute in f(x) 

 

value of c                             

                                             (2)  

3.3 g(x) ≥ f(x) 

 −6 ≤ x  4 

inequality 

answer                                    

                                             (2)                              

3.4 y = −mx + c 

1 = −1 (2) + c 

c = 3 

 y = −x + 3 

 

 

 

    m = −1 

    c = 3 

                                                

                                           (2) 

3.5 BE
2
 = (-2)

2
 + (4)

2
 

        = 20 

BE  = 52  

 

 

  Pythagoras 

 20            

                                                

                                            (2) 

3.6 y Є R  ;  y ≠ 3 

 

OR 

 

y Є(−∞ ; 3) (3 ; ∞) 

 

  3 

answer                                        

                                            (2) 

3.7 f  (x) = 2x  

     2x = −2 

       x = −1 

f(−1) = −15 

y – y1 = m(x – x1) 

y – (−15) = −2(x – (−1)) 

y = −2x – 17 

 

 

  Derivative 

 

   Value of x 

   f(−1) = −15 

 

  m = −2 

  answer                            (5)                                                             
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QUESTION 4 

4.1 
 g 

-1
(x)  = 

x










2

1
     or    g(x)  = x2  

 answer                       

                                            (2) 

4.2    
   
   

    812

6212

61122

622

2

2

2

2









xxf

xxf

xxxf

xxxf

 

OR 

a

b
x

2
               Subst. 1x  in   642 2  xxy      

 22

4
x                                             61412

2
y  

 

1x                                                    8y  

 

    812
2
 xxf  

 common factor 

 Adding and Subtracting 1 

 Simplification 

 answer                       

                                            (4) 

 

 Formula for x value at the    

     turning point 

 Value of x 

  Value of y 

  Answer 

4.3    

    812

8212

2

2





xxp

xxp
 

 Substitution 

  Answer                            (2) 

4.4  0 ˂ x ≤ 1  

 

 answer                           (2)               

4.5  

 
 

  3422

42

2

21















x

xxf

xh

xg

x

x

x

 

Graph Used 

 

 

 

 

 

 

 

 

 

 

 

0 x  

 Shape of the exponential    

    Graph 

 Graph of the derivative of   

    f(x) 

 

 Answer                             (3) 
y 

x 

f’ 

2 0 

- 1 

   -4 

h 
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QUESTION 5                                                               

5.1 
2P = P    

n

P 









12

0875,0
1  

 2  =  

n











12

0875,0
1  

  log 2 = n log

n











12

0875,0
1  

       n =  log 2 

                log 









12

0875,0
1  

       n = 95,4063387 

       

      n = 95,41 months 

   

 substitute into correct 

    formula 

 

  simplify 

 

  correct use of logs  

 

  answer                            (4) 

5.2.1 A = P( 1 + i)
n 

    = 2 400 000  

10

2

07,0
1 








  

    = R3 385 437,03 

 Need to pay R2 585 437,03 

 substitution into the correct 

formula 

 

 answer 

 

 answer                             (3)  

5.2.2 

i

ix
F

n ]1)1[( 
  

12

16.0

1
12

16,0
1

437,03 585 2

60

























x

 
                 x = R28 400,31 

 i =
12

16,0

 
 

n=60 

 

 substitution in correct   

         Formula 

 

 answer                            (4) 

5.2.3 

 

 

 

 

 

 

P =    
  
i

ix
n

11

 

12

16,0

12

16,0
11400,31 28

24


























 

 = R 580 034,84 

 

correct    formula 

 

 i = 
4

16,0

 
 

 n = −24 

 

 

 answer  

                                           (4) 
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QUESTION 6                                                     

6.1  f (x) =  x
2
  - 3x  

f(x + h) =  (x + h)
2
 – 3( x + h)   

            = x
2
 + 2xh + h

2
 – 3x – 3h 

f  (x)  
h

xfhxf

h

)()(
lim

2

0






 

               

h

xxhxhxhx

h

)3(332
lim

222

0






 

              
  

h

xxhxhxhx

h

3332
lim

222

0





 

 

                    =  
h

hxh

h

)32(
lim

0



  

               =  2x – 3  

 

 

 

 find f(x + h) 

 

 correct substitution into 

    formula 

 

 simplification 

 

 factorise 

 

 answer 

                                        (5) 

6.2.1   y   =   (x + 1)(2 – 3x) 

  y   = 2x – 3x
2
 + 2 – 3x  

  y   = − 3x
2
 – x + 2 

dx

dy
 = −6x – 1  

 

 

  Standard form 

 Derivative                 (3) 

6.2.2 
y   =  -2 x   + x - 

x

1
 

     = 2

1

2

1

2



 xxx  

     
dx

dy
 =  2

3

2

1

2

1
1



 xx  

 

 

 

 simplify 

 

 

  Derivative             (4) 
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QUESTION 7                                                         

7.1 A (-2 ; 0)    D (3 ; 0)  answer                       (2)               

 

7.2 g(x) = x
3
 + x

2
 –8x − 12  

g (x) = 3x
2
 + 2x – 8  

  3x
2
 + 2x – 8 = 0 

  (3x– 4)(x + 2)  = 0 

x = 
3

4
    or    x = –2 

   g(x) = x
3
 + x

2
 –8x − 12  

          = 

3

3

4








  + 

2

3

4








  – 8 









3

4
  − 12 

          = 
27

500
 








 

27

500
;

3

4
C    

 

 

  g(x)  = 0  

 

 factors  

 

 substitute correct x- value  

 

  y- value 

 

 

 

                                         (4) 

7.3 f(x) = 2x – 6 

 

 answer                         (1)               

 

7.4   g(x) =  6x
 
+ 2 

 6x + 2 = 0 

      6x  = - 2 

        x = 
3

1
  

 Inflection 

 

 

 

answer                           (2) 

7.5 
t   > 0   or   t   ˂ 

27

500
 

 answer                          

 answer                         (2) 

7.6 f (x) . g  (x) ˂ 0 

3
3

4
 x  

x < -2 

 

 

answer 

 

 

  answer                          

                                         (2) 
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QUESTION 8                                                                                                  

8.1 B = 60⁰ 

In  Δ BED :  
BE

DE
 = tan 60⁰ 

                     DE   = BE tan 60⁰ 

B = 60⁰ 

 
BE

DE
 = tan 60⁰ 

   DE   = BE tan 60⁰     

                                         (3) 

8.2 EF = 3 – 2x 

Area DGEF = DE x EF 

                   = x tan 60⁰ (3 – 2x) 

                   = x. 3 .(3 – 2x) 

                   = 3 .x (3 – 2x) 

  EF = 3 – 2x 

 

  x tan 60⁰ (3 – 2x)     

                                         (2) 

8.3  A(x)  = 3 .x (3 – 2x) 

           = 3. 3 .x – 2 . 3 .x
2
 

   A (x)  = 0 

   3. 3  - 4. 3 x = 0 

                        x = 
4

3
 

    max area: 3. 3 . 
4

3
 – 2 . 3 .(

4

3
)
2
 

                    = 
8

39
square units 

                   = 1,95 square units 

 

 

 

 

 A(x)=3. 3 .x –2. 3 .x
2
 

 A (x)  = 0  

  x = ¾ 

 3. 3 .¾ – 2 . 3 .(¾)
2
 

    
8

39
  

                                        (5)                              



Mathematics/P1  12                                                                           September 2016 

NSC 

Copyright reserved                                                                                                                                                    Please turn over 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            TOTAL/TOTAAL: 150 

 

QUESTION 9                                                                                                   

9.1.1 P(A or B) = P(A) + P(B) – P(A and B) 

                 = 
8

3
+ 

4

1
  0   

                 = 
8

5
 

            Accept  0,625 or  0,63 

 

formula 

 P(A and B) = 0 

 

answer 

                                       (3) 

9.1.2 P(A or B) = P(A) + P(B) – P(A and B) 

                 = P(A) + P(B) - P(A) x P(B) 

                 = 
8

3
+ 

4

1
  

8

3
x 

4

1
 

                 = 
32

17
 

      Accept   0,53 

 

 

 P(A and B) =  

    P(A) x P(B) 

substitute 

answer  

                                        (3) 

9.2                                                 

                                   

                           

                                    

                                    

                      

                                  

 

 

 

P(CC + WC)  =  0,6 . 0,7 + 0,4 . 0,4     

                        = 0,58 

 tree diagram 

  values on tree diagram 


  
calculations 

 answer                                       

                                         (4)                                                      

9.3.1 6! = 720 6! 

720 

                                         (2) 

9.3.2 2! x 5! = 240 

P(sitting together) = 
720

240
 = 

3

1
 

 

OR 

P(sitting together) = 
3

1

!6

5!4!2
  

2! 

 5! 

 

 

 

  
3

1
 

                                         (3) 

 

 

 W 

0, 6 

0, 4 

0, 7 

0, 3 

0, 4 C 

C 
C 

W 

W 

0, 6 

 


