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2.2 Given a geometric sequence:  36  ;  –18  ;  9  ; …    
 
 2.2.1 Determine the value of  r, the common ratio.  (1) 
 
 

2.2.2 Calculate  n  if  
0964
9T =n  

 
(3) 

 
 2.2.3 Calculate  S   (2) 
 
 

2.2.4 Calculate the value of   
5008642

4997531

T...TTTT
T...TTTT

+++++
+++++  

 
(4) 

  [17] 

 
QUESTION 3   
 
3.1 The first three terms of an arithmetic sequence are:  2p + 3 ; p + 6 and  p – 2.   
 
 3.1.1 Show that  p = 11.  (2) 
 
 3.1.2 Calculate the smallest value of  n  for which  .55−nT   (3) 
 

3.2 Given that  
==

−=−
9

1

6

1
)3()3(

kk

kxkx , prove that  
=

=−
15

1
0)3(

k

kx . 
 

(5) 

    [10] 

 
QUESTION 4   
 

Given the exponential function:  
x

xg 






=
2
1)(  

  

 
4.1 Write down the range of  g.  (1) 
 
4.2 Determine the equation of  1−g  in the form  y = …  (2) 
 
4.3 Is  1−g   a function? Justify your answer.    (2) 
 
4.4 The point  M(a ; 2)  lies on  1−g .      
 
 4.4.1 Calculate the value of  a.  (2) 
 
 4.4.2 /M , the image of  M,  lies on  g.  Write down the coordinates of  /M .  (1) 
 
4.5 If  h(x) = g(x + 3) + 2, write down the coordinates of the image of  /M   on  h.  (3) 
    [11] 
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QUESTION 3 
 
3.1 Given the arithmetic sequence:  www −−− 23;42;3    
 
 3.1.1 Determine the value of  w.  (2) 
 
 3.1.2 Write down the common difference of this sequence.  (1) 
 
3.2 The arithmetic sequence 4 ; 10 ; 16 ; ... is the sequence of first differences of a 

quadratic sequence with a first term equal to 3.   
 
Determine the 50th term of the quadratic sequence. 

  
 
 
(5) 
[8] 

 
QUESTION 4 

In a geometric series, the sum of the first  n  terms is given by 



















−=

n

n pS
2
11 and the sum to 

infinity of this series is 10. 

  

 
4.1 Calculate the value of  p.  (4) 
 
4.2 Calculate the second term of the series.  (4) 

[8] 
 
 
QUESTION 5 
 
5.1 Draw the graphs of 1622 =+ yx  and 4=+ yx  on the same set of axes in your 

ANSWER BOOK. 

 

(4) 
 
5.2 Write down the coordinates of the points of intersection of the two graphs.  (2) 

[6] 
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QUESTION 3 
 
3.1 A quadratic number pattern cbnanTn ++= 2  has a first term equal to 1.  

The general term of the first differences is given by  4n + 6. 
  

 
 3.1.1 Determine the value of  a.  (2) 
 
 3.1.2 Determine the formula for nT .  (4) 
 
 
3.2 Given the series:  )8281(...)1413()109()65()21( ×++×+×+×+×  

 
Write the series in sigma notation. (It is not necessary to calculate the value of the 
series.) 

  
 
 
(4) 
[10] 

 
 
QUESTION 4 
 

 
 4.1.1 Calculate the coordinates of the y-intercept of  f.  (2) 
 
 4.1.2 Calculate the coordinates of the x-intercept of  f.  (2) 
 
 4.1.3 Sketch the graph of  f  in your ANSWER BOOK, showing clearly the 

asymptotes and the intercepts with the axes. 
  

(3) 
 
 4.1.4 One of the axes of symmetry of  f  is a decreasing function. Write down 

the equation of this axis of symmetry. 
  

(2) 
 
 

 
 4.2.1 Determine the equation that defines .f   (4) 
 
 4.2.2 Describe the transformation from ( )xf  to ( ) 12.2 += xxh   (2) 

[15] 
 
  

4.1 Given:   3
1

2)( −
+

=
x

xf  
  

4.2 The graph of an increasing exponential function with equation ( ) qbaxf x += .  has 
the following properties: 

• Range: 3−>y  
• The points (0 ; – 2) and (1; – 1) lie on the graph of  f. 

  
 
 

 



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 4 DBE/Feb.–Mar. 2013 
 NSC 

Copyright reserved  Please turn over 

 
 
2.2 Consider the arithmetic sequence:    – 8 ; – 2 ; 4 ; 10 ; ...    
 
 2.2.1 Write down the next term of the sequence.  (1) 
 
 2.2.2 If the nth term of the sequence is 148, determine the value of  n.  (3) 
 
 2.2.3 Calculate the smallest value of  n  for which the sum of the first  n  terms 

of the sequence will be greater than 10 140. 
  

(5) 
 

2.3 Calculate  ( )∑
=

+
30

1
53

k
k  

 
(3) 
[22] 

 
QUESTION 3 
 
Consider the sequence:   3 ; 9 ; 27 ; ...   
 
Jacob says that the fourth term of the sequence is 81. 
Vusi disagrees and says that the fourth term of the sequence is 57. 

  

 
3.1 Explain why Jacob and Vusi could both be correct.  (2) 
 
3.2 Jacob and Vusi continue with their number patterns.  

 
Determine a formula for the nth term of: 

  

 
 3.2.1 Jacob's sequence  (1) 
 
 3.2.2 Vusi's sequence  (4) 

[7] 
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QUESTION 4 
 

The graph of 
x

xf 





=

3
1)(  is sketched below. 

  

 

 
 
 

4.1 Write down the domain of  f.  (1) 
 
4.2 Write down the equation of the asymptote of  f.  (1) 
 
4.3 Write down the equation of 1−f  in the form  y = ...  (2) 
 
4.4 Sketch the graph of 1−f  in your ANSWER BOOK. Indicate the x-intercept and ONE 

other point. 
  

(3) 
 
4.5 Write down the equation of the asymptote of )2(1 +− xf .  (2) 
 
4.6 Prove that:  [ ] [ ] )2()2()()( 22 xfxfxfxf −−=−−  for all values of  x.  (3) 

[12] 
 
  

x

y

0
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QUESTION 3 
 
3.1 Given the geometric sequence:  27 ; 9 ; 3 …   
 
 3.1.1 Determine a formula for nT , the nth term of the sequence.  (2) 
 
 3.1.2 Why does the sum to infinity for this sequence exist?  (1) 
 
 3.1.3 Determine ∞S .  (2) 
 
 
3.2 Twenty water tanks are decreasing in size in such a way that the volume of each tank                  

is 
2
1  the volume of the previous tank. The first tank is empty, but the other 19 tanks 

are full of water. 
 

  

 
 

 

  

 
 
 Would it be possible for the first water tank to hold all the water from the other         

19 tanks? Motivate your answer. 
  

(4) 
 
3.3 The nth term of a sequence is given by 18)5(2 2 +−−= nTn .   
 
 3.3.1 Write down the first THREE terms of the sequence.  (3) 
 
 3.3.2 Which term of the sequence will have the greatest value?  (1) 
 
 3.3.3 What is the second difference of this quadratic sequence?  (2) 
 
 3.3.4 Determine ALL values of n for which the terms of the sequence will be 

less than –110. 
  

(6) 
[21] 
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QUESTION 4 
 

4.1 Consider the function 62.3)( −= xxf .   
 
 4.1.1 Calculate the coordinates of the y-intercept of the graph of  f.  (1) 
 
 4.1.2 Calculate the coordinates of the x-intercept of the graph of  f.  (2) 
 
 4.1.3 Sketch the graph of  f  in your ANSWER BOOK.  

 
Clearly show ALL asymptotes and intercepts with the axes. 

  
 
(3) 

 
 4.1.4 Write down the range of  f.  (1) 
 

x

y

S(−2 ; 0) T(6 ; 0)

R
f

g

0

 
 

 4.2.1 Determine the value of d.  (2) 
 
 4.2.2 Determine the equation of  f  in the form cbxaxxf ++= 2)( .  (4) 
 
 4.2.3 If 124)( 2 ++−= xxxf , calculate the coordinates of the turning point     

of  f. 
  

(2) 
 
 4.2.4 For which values of k will kxf =)(  have two distinct roots?  (2) 
 
 4.2.5 Determine the maximum value of 12)(3)( −= xfxh .  (3) 

[20] 

4.2 S(–2 ; 0) and T(6 ; 0) are the x-intercepts of the graph of cbxaxxf ++= 2)(  and     
R is the y-intercept. The straight line through R and T represents the graph of 

dxxg +−= 2)( .  
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QUESTION 1 
 
1.1 Solve for  x:   
 
 1.1.1 253 2 =− xx   (3) 
 
 

1.1.2 52
=−

x
x   

(4) 

 
 1.1.3 12)3)(1( >−+ xx   (4) 
 
1.2 Solve simultaneously for  r  and  p  in the following set of equations:   
 
                                     6r + 5rp – 5p = 8 

                                                 r + p = 2 
  

(7) 
 
1.3 The volume of a box with a rectangular base is 3 072 cm3. The lengths of the sides are 

in the ratio 1 : 2 : 3.  Calculate the length of the shortest side. 
  

(4) 
[22] 

 
QUESTION 2 
 
Given the arithmetic series:    – 7 – 3 + 1 + … + 173     
 
2.1 How many terms are there in the series?  (3) 
 
2.2 Calculate the sum of the series.  (3) 
 
2.3 Write the series in sigma notation.  (3) 

[9] 
 
QUESTION 3 
 
3.1 Consider the geometric sequence:    4 ;  – 2 ; 1 …   
 
 3.1.1 Determine the next term of the sequence.  (2) 
 
 

3.1.2 Determine n if the nth term is 
64
1 . 

 
(4) 

 
 3.1.3 Calculate the sum to infinity of the series  4 – 2 + 1 …  (2) 
 
3.2 If  x  is a REAL number, show that the following sequence can NOT be geometric: 

 
                       1 ; x + 1 ; x – 3 … 

  
 
(4) 
[12] 
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QUESTION 4 
 
An athlete runs along a straight road. His distance  d  from a fixed point P on the road is 
measured at different times, n, and has the form  cbnannd ++= 2)( . The distances are 
recorded in the table below. 

  

 

Time (in seconds) 1 2 3 4 5 6 

Distance (in metres) 17 10 5 2 r s 

 
4.1 Determine the values of  r  and  s.  (3) 
 
4.2 Determine the values of   a,  b  and  c.  (4) 
 
4.3 How far is the athlete from  P  when  n = 8?  (2) 
 
4.4 Show that the athlete is moving towards P when  n  < 5,  and away from  P  

when  n > 5. 
 (4) 

[13] 
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QUESTION 1 
 
1.1 Solve for x:   
 
 1.1.1 6)1( =+xx    (3) 
 
 1.1.2 843 2 =− xx   (4) 
 
 1.1.3 xx 514 2 ≥+   (4) 
 
1.2 Consider the equation:    065 22 =++ yxyx    
 
 

1.2.1 Calculate the values of the ratio 
y
x . 

 
(3) 

 
 1.2.2 Hence, calculate the values of  x  and  y  if x + y = 8.   (5) 

[19] 
 
QUESTION 2 
 
2.1 Given the sequence:    4 ;  x ;  32 

 
Determine the value(s) of  x  if the sequence is: 

  

 
 2.1.1 Arithmetic  (2) 
 
 2.1.2 Geometric  (3) 
 

2.2 Determine the value of  P  if  ∑
=

−=
13

1

53P
k

k  
 

(4) 

 
2.3 Prove that for any arithmetic sequence of which the first term is a and the constant 

difference is d, the sum to n terms can be expressed as ( )( )dnanSn 12
2

−+= . 

  
 
(4) 
[13] 

 
QUESTION 3 
 
The following sequence is a combination of an arithmetic and a geometric sequence: 
 
                                            3 ; 3 ; 9 ; 6 ; 15 ; 12 ; …  

  

 
3.1 Write down the next TWO terms.  (2) 
 
3.2 Calculate 5152 TT − .  (5) 
 
3.3 Prove that ALL the terms of this infinite sequence will be divisible by 3.  (2) 

[9] 
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QUESTION 4 
 
A quadratic pattern has a second term equal to 1, a third term equal to – 6 and a fifth term equal 
to – 14.  

  

 
4.1 Calculate the second difference of this quadratic pattern.  (5) 
 
4.2 Hence, or otherwise, calculate the first term of the pattern.  (2) 

[7] 
 
QUESTION 5 
 

5.1 Consider the function: 1
3

6)( −
−
−

=
x

xf    

 
 5.1.1 Calculate the coordinates of the  y-intercept of  f.  (2) 
 
 5.1.2 Calculate the coordinates of the  x-intercept of  f.  (3) 
 
 5.1.3 Sketch the graph of  f  in your ANSWER BOOK, showing clearly the 

asymptotes and the intercepts with the axes. 
  

(4) 
 
 5.1.4 For which values of  x  is 0)( >xf ?  (2) 
 
 5.1.5 Calculate the average gradient of  f  between  x = – 2 and x = 0.  (4) 
 
 
 

5.2 Draw a sketch graph of ,2 cbxaxy ++=  where a < 0, b < 0, c < 0 and 
02 =++ cbxax  has only ONE solution. 

  
 
(4) 
[19] 
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QUESTION 1 
 
1.1 Solve for x, correct to TWO decimal places, where necessary:   
 
 1.1.1 12)1( =−xx   (3) 
 
 1.1.2 0732 2 =−+ xx   (4) 
 
 1.1.3 09187 2 −+ xx   (4) 
 
1.2 Solve for x  and  y simultaneously:   
 
 72 =− yx  

22 21 yxyx −=+  
 

 
(7) 

 
1.3 Simplify completely, without the use of a calculator:   
 
 






 −




 + 55 335335    

(3)  
[21] 

 
QUESTION 2 
 
The sequence  3 ; 9 ; 17 ; 27 ; … is a quadratic sequence.   
 
2.1 Write down the next term.  (1) 
 
2.2 Determine an expression for the thn  term of the sequence.  (4) 
 
2.3 What is the value of the first term of the sequence that is greater than 269?  (4) 

[9] 

 
QUESTION 3 
 

3.1 The first two terms of an infinite geometric sequence are 8 and 
2

8 . Prove, without 

the use of a calculator, that the sum of the series to infinity is 2816+ . 

  
 
 

(4) 
 
3.2 The following geometric series is given:  x = 5  + 15 + 45 + … to 20 terms.   
 
 3.2.1 Write the series in sigma notation.  (2) 
 
 3.2.2 Calculate the value of x.  (3) 

[9] 
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QUESTION 4 
 

4.1 The sum to n terms of a sequence of numbers is given as:  ( )95
2

+= n
n

S n    

 
 4.1.1 Calculate the sum to 23 terms of the sequence.  (2) 
 
 4.1.2 Hence calculate the 23rd term of the sequence.  (3) 
 
4.2 The first two terms of a geometric sequence and an arithmetic sequence are the same.  

The first term is 12. The sum of the first three terms of the geometric sequence is 3 
more than the sum of the first three terms of the arithmetic sequence. 
 
Determine TWO possible values for the common ratio, r, of the geometric sequence. 

  
 
 
 

(6) 
[11] 

 
QUESTION 5 
 

Consider the function .2
1

3
−

−
=

x
xf )(    

 
5.1 Write down the equations of the asymptotes of  f.  (2) 
 
5.2 Calculate the intercepts of the graph of  f  with the axes.  (3) 
 
5.3 Sketch the graph of  f  on DIAGRAM SHEET 1.  (3) 
 
5.4 Write down the range of  y  = ).(xf−   (1) 
 
5.5 Describe, in words, the transformation of  f  to  g  if .2

1
3
−

+
−

=
x

xg )(   
(2) 
[11] 
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QUESTION 3 
 

Given:   ∑
=

−
99

0
)13(

t
t

  

 
3.1 Write down the first THREE terms of the series.  (1) 
 
3.2 Calculate the sum of the series.  (4) 

[5] 
 
 
QUESTION 4 
 
The following sequence of numbers forms a quadratic sequence: 
 
 – 3 ; – 2 ; – 3 ; – 6 ; – 11 ; … 

  

 
4.1 The first differences of the above sequence also form a sequence.  Determine an 

expression for the general term of the first differences. 
 

(3) 
 
4.2 Calculate the first difference between the 35th and 36th terms of the quadratic 

sequence. 
 

(2) 
 
4.3 Determine an expression for the nth term of the quadratic sequence.  (4) 
 
4.4 Explain why the sequence of numbers will never contain a positive term.  (2) 

[11] 
 
 
QUESTION 5 
 
Data regarding the growth of a certain tree has shown that the tree grows to a height of 150 cm 
after one year.  The data further reveals that during the next year, the height increases by 18 cm. 

In each successive year, the height increases by 
9
8  of the previous year's increase in height.  The 

table below is a summary of the growth of the tree up to the end of the fourth year. 

  

 
 First year Second year Third year Fourth year 
Tree height (cm) 

150 168 184 
9
2198  

Growth (cm) 
 18 16 

9
214  

 
5.1 Determine the increase in the height of the tree during the seventeenth year.  (2) 
 
5.2 Calculate the height of the tree after 10 years.  (3) 
 
5.3 Show that the tree will never reach a height of more than 312 cm.  (3) 

[8] 
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QUESTION 2 
 

2.1 Consider the sequence:    ...;10 ;
8
1;7;

4
1;4;

2
1    

 
 2.1.1 If the pattern continues in the same way, write down the next TWO terms 

in the sequence. 
 

(2) 
 
 2.1.2 Calculate the sum of the first 50 terms of the sequence.  (7) 
 
2.2 Consider the sequence:     8 ; 18 ; 30 ; 44 ; …   
 
 2.2.1 Write down the next TWO terms of the sequence, if the pattern continues 

in the same way. 
 

(2) 
 
 2.2.2 Calculate the  nth  term of the sequence.  (6) 
 
 2.2.3 Which term of the sequence is 330?  (4) 

[21] 
 
QUESTION 3 
 
Given the geometric series: ...248 432 +++ xxx     
 
3.1 Determine the  nth  term of the series.  (1) 
 
3.2 For what value(s) of  x  will the series converge?  (3) 
 

3.3 Calculate the sum of the series to infinity if 
2
3

=x .   
(3) 
[7] 
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QUESTION 4 
 

The diagram below represents the graph of q
px

axf +
−

=)( .   

T(5 ; 3) is a point on  f. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1 Determine the values of  a,  p and  q.  (4) 
 
4.2 If the graph of  f  is reflected across the line having equation y = − x + c, the new 

graph coincides with the graph of  y = f (x).  Determine the value of  c.  
  

(3) 
[7]
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QUESTION 3 
 

Given:   ∑
=

−
99

0
)13(

t
t

  

 
3.1 Write down the first THREE terms of the series.  (1) 
 
3.2 Calculate the sum of the series.  (4) 

[5] 
 
 
QUESTION 4 
 
The following sequence of numbers forms a quadratic sequence: 
 
 – 3 ; – 2 ; – 3 ; – 6 ; – 11 ; … 

  

 
4.1 The first differences of the above sequence also form a sequence.  Determine an 

expression for the general term of the first differences. 
 

(3) 
 
4.2 Calculate the first difference between the 35th and 36th terms of the quadratic 

sequence. 
 

(2) 
 
4.3 Determine an expression for the nth term of the quadratic sequence.  (4) 
 
4.4 Explain why the sequence of numbers will never contain a positive term.  (2) 

[11] 
 
 
QUESTION 5 
 
Data regarding the growth of a certain tree has shown that the tree grows to a height of 150 cm 
after one year.  The data further reveals that during the next year, the height increases by 18 cm. 

In each successive year, the height increases by 
9
8  of the previous year's increase in height.  The 

table below is a summary of the growth of the tree up to the end of the fourth year. 

  

 
 First year Second year Third year Fourth year 
Tree height (cm) 

150 168 184 
9
2198  

Growth (cm) 
 18 16 

9
214  

 
5.1 Determine the increase in the height of the tree during the seventeenth year.  (2) 
 
5.2 Calculate the height of the tree after 10 years.  (3) 
 
5.3 Show that the tree will never reach a height of more than 312 cm.  (3) 

[8] 
 




