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HILTON COLLEGE 

 

TRIAL EXAMINATION 

AUGUST 2014 

 

CORE MATHEMATICS PAPER I 

Time: 3 hours                                                                                                               150 marks 

                                                                                                                                                        

GENERAL INSTRUCTIONS 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY. 

 

1. This question paper consists of 10 pages.  There is also a separate yellow formula sheet.  

Please check that your paper is complete. 

 

2. Read the questions carefully. 

 

3. This question paper consists of 12 questions.  Answer all questions. 

 

4. Number your answers exactly as the questions are numbered. 

 

5. You may use an approved non-programmable and non-graphical calculator, unless a specific 

question prohibits the use of a calculator. 

 

6. Round off your answers to one decimal digit where necessary, unless otherwise stated. 

 

7. All necessary working details must be shown. 

 

8. It is in your own interest to write legibly and to present your work neatly. 

 

9. Please note that the diagrams are NOT necessarily drawn to scale. 

 

Please do not turn over this page until you are asked to do so



CORE MATHEMATICS PI                                                                                                                         Page 2 of 18 

SECTION A 
 

QUESTION 1 

 

(a) Simplify 

 

 (1) 
3

2

8

2 4

x

x x

−

+ +
          (3) 

  

( )( )2

2

2 2 4

2 4

2

x x x

x x

x

− + +
=

+ +

= −

   

       

 (2) 
2

1

3 3

3

x x

x

+

+

−
         (3) 

  

( )2
3 3 1

3 3

8

3

x

x

−
=

×

=

 

 

(b) Solve: 

 

(1) 2 8 3 0x x− − =   by completing the square, give your answers to 2 d.p. (4) 

 

( )
2

4 3 16

4 19

4 19

8.36 0.36

x

x

x

x or

∴ − = +

∴ − = ±

∴ = ±

∴ = −

 

 

(2) 
13 3 19x x+

+ =   to 3 d.p.       (3) 

 

( )

3

3 3 1 19

19
3

4

19
log 1.418

4

x

x

x

∴ + =

∴ =

∴ = =

 

 

(3) 
26 7 3 0x x− − ≤          (3) 

 

( ) ( )2 3 3 1 0

1 3

3 2

x x

x

∴ − + ≤

∴− ≤ ≤
 

 

  

�m  �a 

�ca 

�m �a 

�ca 

�ca 

�m 

�a 

�ca 

�m �a 

�ca 
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(c) If ( ) ( ) 23 2f x x and g x x= − =   then determine: 

 

 (1) ( )5f            (1) 

  13 

 

 (2) ( )( )2f g −           (2) 

  
( )4

10

f=

=
 

 

 (3) p if ( ) 97f p =          (2) 

  
3 2 97

33

p

p

− =

∴ =
 

 

 

 

  

21 

�a 

�a 

�ca 

�a 

�a 
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QUESTION 2 
 

(a) Give the next term in each of the following sequences: 

 

 (1) 12 ; 7 ; 2 ; 3 ; 8− −        (1) 

 

 (2) 128 ; 64 ; 32 ; 16 ; 8− −       (1) 

 

 (3) 2 ; 5 ; 10 ; 17 ; 26       (2) 

 

(b) Consider the sequence:  3 ; 7 ; 11 ; 15 ; .....   

 

 (1) Determine a formula for the n
th

 term of the sequence   (2) 

 

  

( )

( )

1

3 4 1

4 1

n

n

n

T a n d

T n

T n

= + −

∴ = + −

∴ = −

  

 

 (2) Determine, by means of a formula, which will be the first term   (3) 

to exceed 10 000 

 

  

2501

4 1 10000

10001
2500.25

4

, 10000

n

n

so T will be first to exceed

− =

∴ = =   

 

(c) Showing working, determine n if ( )
1

2 1 1089
n

i

i
=

− =∑ .      (4) 

 

( )

( )

[ ]

2

1 3 5 .... 1089

2 1
2

1089 2 1 2
2

1089 2
2

1089

33

n

n
S a n d

n
n

n
n

n

n

∴ + + + =

= + −  

∴ = + −  

∴ =

∴ =

∴ =

 

 

  

 

  

13 

�a 

�a for magnitude �a  for sign 

�a �a 

�m 

�a need not be simplified 

�ca 

�ca 

�ca 

�m �a 

�a 

�a 
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QUESTION 3 
 

(a) John has a spinner and a dodecahedral die (12 sided) as shown: 

 

    
 

 He spins the spinner and tosses the die. 

 

 Calculate, giving your answers as simplified fractions in simplest form,  

the probability that he: 

 

 (1) Gets orange on the spinner and 8 on the die?     (2) 

( )
1 1 1

8
5 12 60

P orange = × =∩   

 

(2) Gets green on the spinner or a prime number on the die?   (2) 

  

( ) ( ) ( ) ( )

1 5 5 22 11

5 12 60 60 30

P Green prime P Green P prime P Green prime= + −

= + − = =

∪ ∩

  

 

(3) Doesn’t get red on the spinner and doesn’t get 12 on the die?  (2) 

  ( )
4 11 44

12
5 12 60

P not red not = × =∩   

 

 

(b) How many different number plates can I make for Gauteng Province (GP) if  

they have three letters followed by three numbers followed by GP.   

Letters may not be repeated but numbers may be repeated.    (3) 

 

 
26 25 24 10 10 10

15600000

× × × × ×

=
  

  

9 

�m�a 

�m 

�a 

�m�a 

�a for letters 

�a for numbers 
�ca 
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QUESTION 4 
 

(a) Determine ( )'f x  by first principles if ( ) 22 3 1f x x x= + +     (5) 

 

( )
( ) ( )

( ) ( ) ( )

( )

0

2 2

0

2 2 2

0

2

0

0

' lim

2 3 1 2 3 1
lim

2 4 2 3 3 1 2 3 1
lim

4 2 3
lim

4 2 3
lim

4 3

h

h

h

h

h

f x h f x
f x

h

x h x h x x

h

x xh h x h x x

h

xh h h

h

h x h

h

x

→

→

→

→

→

+ −
=

+ + + + − + +
=

+ + + + + − − −
=

+ +
=

+ +
=

= +

  

 

(b) Differentiate the following functions expressing your answers  

with positive exponents where necessary.   

Pay careful attention to notation. 

 

 (1) ( ) ( )( )2 1 5 3g x x x= + −        (2) 

  
( )

( )

210 3

' 20 1

g x x x

g x x

∴ = − −

∴ = −
 

 

 (2) 
3x x

y
x

+
=          (4) 

  

1

2

1

2

3

2
3

2

3

3

1 1

2
2

x
y

x

y x

dy
x

dx
x

−

−

∴ = +

∴ = +

∴ = − = −

 

 

  

�m�a 

�a 

�a 

�a 

�a 

Penalize up to 3 marks for incorrect 

notation 

�m 

�a 

�m 

�a 

�ca 
�ca 

Penalize notation to the value of 1 

mark in total across both (1) and (2) 
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(c) Find the equation of the tangent to the curve 
2 4 1y x x= + −   which is 

 perpendicular to the line 2 4y x+ =         (5) 

 

( )

2

1
2 4

2

, 2

4 1 2 4

, 2 4 2, 1 4

2

4 1 2

2

2 2

y x has a slope of

so perpendicular line must have a slope of

dy
if y x x then x

dx

so x so x and y

y x c

c

c

y x

+ = −

= + − = +

+ = = − = −

∴ = +

∴− = − +

∴ = −

∴ = −

 

 

QUESTION 5 
 

(a) The function ( )y f x=  is drawn below 

 

 
 

 Say whether each of the following is positive, negative or zero: 

 

(1) ( )5 0f − =           (1) 

 

(2) ( )' 5.8 0f =           (1) 

 

(3) ( )'' 8 0f >           (1) 

 

(4) ( ) ( )1 ' 1 0f f >         (1) 

 

  

16 

�m 

�ca 

�m 

�a 

�ca 

�a 

�a 

�a 

�a 
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(b) A linear function f satisfies the following: 

 

( ) ( )2 7 2 1f and f− = = −   

 

Determine the equation of ( )1
f x

−   in the form ( )1 ...f x
−

=     (4) 

 

 

( ) ( )

( )

7; 2 1;2

2 2 1

7 1 2

1

2

1
2 7

2

3

2

1 3

2 2

we want a line which goes through

and

m

y x c

c

c

y x

− −

− −
= = −

− −

∴ = − +

− = − +

=

∴ = − +

 

 

(c) The function ( ) ( )g x f x p q= + + .  What are the values of p and q?  (2) 

 

 
 

3 2p and q= − =   

 

  

 

 

 

10 

�a 

�m 

�a 

�ca 

�a �a 
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QUESTION 6 
 

(a) What annual interest rate, compounded monthly is equivalent to an effective (3) 

annual rate of 14%?  Give your answer as a percentage to 2 d.p.  

 

( )
12

1

1

12

1

12

1

12

1 1

1 1 1 1 0.14
12

1 1.14
12

1.14 1
12

12 1.14 1 13.17%

consider R for year

i

i

i

i

 
+ = + 

 

∴ + =

∴ = −

 
∴ = − = 

 

  

 

(b) A man invests some money at 12% p.a. compounded monthly.   (3) 

Determine how long, to the nearest month, before his money doubles in value? 

 

( )

1.01

1

0.12
2 1

12

2 1.01

log 2 70

n

n

n

A P i

x x

n months

= +

 
∴ = + 

 

∴ =

∴ = =

  

 

  

 

 

TOTAL FOR SECTION A : 75 MARKS 

  

6 

�a 

�m 

�ca 

�m �a 

�ca 
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SECTION B 
 

QUESTION 7 
 

A man has 5 books, 3 by Grisham, 1 by Smith and 1 by Bryson. 

 

He arranges them on a shelf. 

 

(a) In how many ways can he do this if there are no restrictions?   (1) 

 

 5! 120=   

 

(b) What is the probability that the 3 books by Grisham are next to one another? (5) 

 

3

3!3! 36

,

if we put the three books by Grisham in a rubber band

then there are effectively books

These can be arranged in ways

because of the different possible orderings of the Grisham books

within the rubber band

so the probability that the

=

36 3
30%

120 10
Grisham books will be together or= =

   

 

  

6 

�a 

�a 

�m 

�a 

�m �ca 
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QUESTION 8 
 

(a) Consider the following pattern: 

 
 

In which figure will there be 1371 squares without dots?    (5) 

 

Number of squares without dots follows the pattern: 

3 ; 6 ; 11 ; 18 ; 27 ; ….. 

Quadratic sequence with second difference of 2 so 
2

0

1

2

2

1

2

1 2 3 0

2

1371 2

37

n

n

T an bn c

and a

c T

T b so b

T n

n

n

= + +

=

= =

= + + = =

∴ = +

∴ = +

∴ =

  

(b) Consider the series ( )
1

2 3
i

i

x
∞

=

+∑   

(1) Determine the value(s) of x for which the series converges.   (3) 

 

  

( ) ( ) ( ) ( )
2 3

1

2 3 2 3 2 3 2 3 ....

2 3

1 1

1 2 3 1

4 2 2

2 1

i

i

x x x x

r x

convergence when r

x

x

x

∞

=

+ = + + + + + +

= +

− < <

∴− < + <

∴− < < −

∴− < < −

∑

 

   

  

�m  

 �a 

 �a 

 �a 

 �ca 

 �m 

 �a 

 �ca 
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(2) Determine the value of the series if 1.6x = −  .    (2) 

 

 

( )

( )

( )

1

2 3

1 2 3

2 3

2 2

2 1.6 3

2 1.6 2

0.2

1.2

1
0.16

6

a
S

r

x

x

x

x

or

∞
=

−

+
=

− +

+
=

− −

− +
=

− − −

−
=

= − − �

  

 

(c) Solve for x if ( )
4

1

log 30i

i

x
=

=∑         (5) 

 

( )
4

2 3 4

1

log log log log log 30

log 2log 3log 4log 30

10log 30

log 3

1000

i

i

x x x x x

x x x x

x

x

x

=

= + + + =

∴ + + + =

∴ =

∴ =

∴ =

∑

 

 

  

 

 

  

15 

 �m 

 �ca 

 �m�a 

 �ca 

 �ca 
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QUESTION 9 
 

Mr de Wet wishes to buy a new Hilux as pictured. 

 

The price of the vehicle is R400 000. 

 

ABSA bank is prepared to offer Mr de Wet the following terms on a loan: 

 

• He will be required to pay in a 10% deposit 

• The balance will be financed over 54 months with equal monthly payments 

starting one month from the date of purchase 

• Interest will be charged at 10% per annum compounded monthly 

 

(a) Calculate his monthly repayments       (4) 

 

 

( )

54

1 1

0.1
1 1

12
360000

0.1

12

360000 43.34181446

8306.07

n

v

i
P x

i

x

x

x R

−

−

 − +
=  

  

  
− +  
  ∴ =

 
 
 

∴ =

∴ =

  

 

(b) How much will Mr de Wet still owe immediately after making his 40
th

 payment (3) 

 

 

( )

14

Pr 14

0.1
1 1

12
8306.07

0.1

12

109329.08 : 109329.03

esent value of payments

R note R with full accuracy

−  
− +  
  =

 
 
 

=

  

 

(c) What percentage of his 41
st
 payment will go to repaying interest?   (2) 

 Express your answer as a percentage to 2 d.p. 

 

 

0.1
109329.08

12 100
8306.07

911.08
100

8306.07

10.97%

×

×

= ×

=

  

9 

 �a 

 �m 

 �ca 

 �a 

 �m 

 �a 

 �ca 

 �ca 

 �ca 
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QUESTION 10 

 

Give the equations of the following graphs in standard form: 

 

(a)            (4) 

      

   

( )

( )

( )

2

2

2

2

1 3

1 2 1 3

1 3

2

2 1 3

2 4 1

y a x

a

a

a

y x

y x x

= + +

∴ = − + +

∴ = +

∴ = −

∴ = − + +

∴ = − − +

  

 

 

(b)            (4) 

 

 

( )

( )
3

3

3

1 0; 0.5

0.5 1

0.5

0.5 1 3;3

3 0.5 1

4 0.5

8

2

1
2 1

2

x

x

x

x

y ab c

y ab now sub

a

a

y b now sub

b

b

b

b

y

= +

∴ = − −

∴− = −

∴ =

∴ = −

∴ = −

∴ =

∴ =

∴ =

∴ = × −

  

  

 �m�a 

�a 

�ca 

�m�a 

�a 

�ca 
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(c) The hyperbola 
12

y
x

=   is translated 2 units to the left and 5 units down 

 

 (1) Give the equation of the translated graph     (2) 

 

  
12

5
2

y
x

= −
+

  

 

 (2) Give the equation of the axes of symmetry of the translated graph  (4) 

 

  

( )2 5 2 5

7 7

before translation

y x and y x

after translation

y x and y x

y x and y x

= = −

= + + = − + −

= + = − −

  

 

(d) The parabola 
2 2 8y x x= + −  is shifted 2 units to the right and 1 unit up. 

 The resulting graph is then reflected in the y-axis. 

 

 

( ) ( )

( ) ( )

2

2

2

2

2

2

2 8

2 1

2 2 2 8 1

4 4 2 4 7

2 7

2 7

2 7

y x x

shifted right and up is

y x x

y x x x

y x x

reflected in y axis

y x x

y x x

= + −

= − + − − +

∴ = − + + − −

∴ = − −

−

= − − − −

∴ = + −

  

 

 Give, in standard form, the equation of the parabola which results.  (4) 

 

 

 

  

18 

�a for magnitude, �a for direction 

 

�a, �  

�a, �a 

�a, �a 

 �ca 

 �ca 
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QUESTION 11 

 

(a) The function ( ) 3 2 4f x ax x bx= + + −  has a local minimum at the point ( )1; 9− . (5) 

 Determine the values of a and b.    

 

 

( )

( )

( ) ( )

3 2

2

4

' 3 2

1 9 ' 1 0

1 4 9 3 2 0

6 3 2

:

2 4

2 8

f x ax x bx

f x ax x b

f and f

a b and a b

a b and a b

subtracting the left hand equation from the right hand one gives

a

a and b

= + + −

= + +

= − =

+ + − = − + + =

∴ + = − + = −

=

∴ = = −

 

 

(b) A garden has 200 kg of watermelons growing in it. Every day, the 

total mass of watermelon increases by 5 kg. However, every day the 

price per kg of watermelon goes down by 1c. 

 

 

(1) If the current price is 90c per kg then what is the crop worth if   (1) 

 it is harvested today? 

 

 
200 0.9

180R

×

=
  

 

(2) What will the crop be worth in t days?     (3) 

 

 ( )( )200 5 90V t t= + −   

 

(3) How much longer should the watermelons be left to grow    (3) 

in order to maximize the income? 

 

  

( ) ( )
2

200 5 90

18000 250 5

250 10 0

25

V t t

V t t

dV
t

dt

t days

= + −

= + −

∴ = − =

∴ =

 

 

  

 �m 

 �a �a 

�m 

�ca 

�a 

�a �a �a 

�m �a 

�ca 
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(c) A bucket has two pipes entering it.  One is filling the tank at a variable rate while the other 

is draining it at a variable rate.  The volume of water (in litres) in the tank at time t (in 

hours) with  [ ]( )0;3t ∈  is given by 
3 22 15V t t t= − − +   

 

(1) What is the average rate of flow in litres/hour in the first hour?  (2) 

 

 

0, 0

1, 12

12 /

at t V

at t V

average flow l hr

= =

= =

=

  

 

(2) Did the volume of water increase or decrease over that time?  (1) 

 

 Increase 

 

(3) What is the instantaneous rate of flow at 2 hours?    (2) 

 

 

3 2

2

2 15

3 4 15

2, 5 /

V t t t

dV
t t

dt

dV
at t l hr

dt

= − − +

= − − +

= = −

 

  

(4) At what point in the three hour time interval was the bucket fullest? (2) 

 Give your answer to the nearest minute.   

 

 ( )

23 4 15 0

5

3

1 40

dV
t t

dt

t silver fox

hour minutes

= − − + =

∴ =

∴

 

 

(5) What is the maximum volume the bucket contained?   (1) 

 Give your answer to the nearest litre.     

 

 

3 2
5 5 5

2 15 15
3 3 3

V litres
     

= − − + =     
     

 

 

  

  

20 

�a 

�ca 

�a 

�m 

�a 

�a 

�ca 

�ca 
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QUESTION 12 

 

Getting a feel for BIG numbers! 

 

The number 
20147 is very big!  Far too big to display on your calculator. 

 

I wonder how many digits it has? 

 

(a) How many digits does the number 
610  have?     (1) 

 

 7 

 

(b) How many digits would 
2510  have?       (1) 

 

 26 

  

(c) Can you solve 
20147 10x

=  ?        (4) 

 

 

2014

2014

7 10

log 7

2014log 7

1702.03

x

x

x

x

=

∴ =

∴ =

∴ =

 

  

(d) Hence, can you say how many digits 
20147  has?     (1) 

 

 1703 
 

Just for fun, here they are!  Count them if you wish! 

 

10652525652714092871820392139448125024451463278262176293848817060648280049709958277098052923113

29043435650855613808741893018861756086942346712838421888611783370514725014826999874092336672093

42599720041027895764545560516092782950192897519095217138852768868685450983596171082278571468044

20760708689757188451237930447143923829275728702619275843679009769100346130696848686480251571691

95363160082758033700768382179717431632265516816852666431337240100320186637468984287055463569841

76643939120101870385670488875274657805325692433411149150009276807836324627787708839127717700224

37557318185411862188015325267443711395316781359125270480487615307009510441063877604881031953951

86983537114250385165992404708118635042644959998381116708462480972066639802352461193179321088264

28275531068944149369730168102963863382259405775431702837116734277982554725380198197206398541310

05991577935129141032242047158591096286363591282741185519544858035596991123634262537750476116936

16724086605513178124524760150363959038781916982253839790671191421082144259869654998454266333576

24673494411631197321088795068961019012960037860807631475164246283592060823619026943993953703119

36806781477563527868351852110786350174611257535347670472081629855172493923802154369220608283299

05328327434040748022735282765358242228123682543061272488248732274336302994817555699271629386329

18693379933917144752498615599763658297186159339942952862654675115146643027665301616364530098493

61508494322104135540367700304826515066178080972811605489088679729921308806547681640357700956985

93088976126733938825590481821604656858659955683299570970147282321409510204248304710428459550972

0425109752576795216849527166086180097858113491197009631981878820229450856670039081872849 

 

TOTAL FOR SECTION B : 75 MARKS 

7 

�a 

�a 

�m �a 

�ca 

�ca 

�ca 


