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NATIONAL SENIOR CERTIFICATE EXAMINATION
EXEMPLAR PAPER 2014



MATHEMATICS: PAPER II

Time: 3 hours				150 marks


PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1. This question paper consists of 22 pages and an Information Sheet of 2 pages(i-ii). Please check that your question paper is complete.

2. Read the questions carefully.

3. Answer ALL the questions on the question paper and hand this in at the end of the examination.

4. You may use an approved non-programmable and non-graphical calculator, unless otherwise stated.

5. All necessary working details must be clearly shown.

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

7. Ensure that your calculator is in DEGREE mode.

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

9. The last pages can be used for additional working, if necessary. If this space is used, make sure that you indicate clearly which question is being answered.




SECTION A

QUESTION 1

Refer to the sketch below:

Points A (x; y), B (3; –1), C (3; p), D (–1; 1) and O (0; 0) are given. D is the midpoint of line segment AB and DOC is a straight line.

[image: ]

(a) 	Determine the coordinates of A. 	(2)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(b) 	Determine the acute angle that line AB makes with the x-axis.	(3)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(c)	Determine the equation of the line passing through C, O and D.	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(d)	Show that 	(2)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(e) 	Determine the length of BC, leaving your answer in surd form if necessary.	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[13]



QUESTION 2

Refer to the sketch below:

Points A (0; 4), B (3; –2), C (q; q) and D (2; p) are given. It is further given that AB is parallel to CD.

[image: ]


(a) 	Determine the value of p for which the distance .	(5)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(b)	If it is given that p = 6, determine the value of q.	(5)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c)	Determine the equation of the circle centred at A, which passes through D.	(2)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[12]
QUESTION 3

A table of data, showing the price of crude oil at the beginning (January) of each year in US Dollars per barrel, is given.

	Year (Jan)
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013

	Price per barrel (US $)
	28
	25
	21
	23
	28
	40
	58
	60
	140
	46
	75
	80
	114
	98


[<En.wikipedia.org/wiki/File:Brent_spot_monthly.svg>]

(a) 	Use the set of axes to draw a scatter plot of the above data. 	(2)

Scatterplot showing the price of Crude Oil (US $) over time
[image: ]Price in US Dollars
Year













(b)	Find the equation of the best fit line for the price of crude oil per year (y) against 

	the year (x) in the form 
	Determine your values for a and b rounded to 2 decimal digits.	(2)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c)	Interpret the value of b.	(1)
__________________________________________________________________________________________________________________________________________________	

(d) 	Sketch the line of best fit on the same set of axes (in your answer booklet) showing at least two significant points. 	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(e)	Determine the value of the correlation coefficient and explain clearly what can be deduced from this result.	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(e)	Using your values calculated in (b) above, determine the price of crude oil in 1990. Discuss the validity of the answer that you obtain, using the word interpolation or extrapolation in your explanation.	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[14]


QUESTION 4


	In the figure, ST is a tangent to the circle with centre O. Points U and V lie on the circumference of the circle. Prove the theorem that states 

[image: ]

Hint: Draw Diameter TOW and join W to U.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

					(6)
					[6]



QUESTION 5

Refer to the figure below:

[image: ]

The circle, centred at O, has points A, B, C, D and E on the circumference of the circle. 



Reflex angle  and 	

Chord BE = EC. 

Determine the following, stating all necessary reasons:


(a)	
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					(2)

(b)	
__________________________________________________________________________________________________________________________________________________________
					(1)

(c)	
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					(2)
					[5]


QUESTION 6

(a)	Refer to the sketch below. 



	 is the reflex angle  with B (4; –3) given.

[image: ]


	Determine, without the use of a calculator, the value of .	(3)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


(b)	(i)	Prove: 	

		(Hint: )	(5)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	(ii)	For which values of x is this identity, above, undefined? Give the general solution. Round off your answer to 1 decimal place.	(3)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[11]
QUESTION 7


(a)	The graph  is given.


	(i)	Determine the amplitude of	(1)
_____________________________________________________________________________



	(ii)	If  determine the range of 	(2)
__________________________________________________________________________________________________________________________________________________________



(b)	Refer to the sketch graph of  below. The line  is sketched on the same set of axes. Points D and E represent the intersection of the two graphs and A and B are the x- and y-intercepts respectively. C is a maximum point on the sine graph.

[image: ]

Determine the co-ordinates of the following points, leaving your answers in surd form where necessary. Show all your working.

	(i)	A			(2)
__________________________________________________________________________________________________________________________________________________________

	(ii)	B			(2)
__________________________________________________________________________________________________________________________________________________________

	(iii)	C			(2)
__________________________________________________________________________________________________________________________________________________________

	(iv)	D			(3)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	(v)	E			(2)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

					[14]
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SECTION B

QUESTION 8

(a) 



	The graphs of  and  are sketched below, for the interval 

[image: ]



	(i)	Determine  algebraically  the x-values for which  in the interval  	 	(6)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(ii)	For which values of x is  for the interval above.	(3)
__________________________________________________________________________________________________________________________________________________
					
(b) 
Refer to the sketch below.

[image: ]

An aeroplane and a luggage truck are in the same horizontal plane on the runway and are equidistant from the foot of the airport traffic control tower. 

The angle made between the aeroplane, the runway and the foot of the tower is α. The height of the tower, above the ground, is h and the angle of inclination from the luggage truck to the top of the tower is β.

Show that the distance between the aeroplane and the luggage truck can be expressed as:  

 					(7)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[16]




QUESTION 9

(a)	Refer to the sketch below:


Lines f(x) and g(x) are given, with a point of intersection at P. The angle made between the two lines is  The line f (x) has an angle of inclination of , and the line g(x) cuts the x-axis at the point R (5; 0).

[image: ]

	Determine m and c, rounded to the nearest whole number.	(6)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




(b)	Refer to the given sketch.

The circle, centred at C (p; q), cuts the y-axis at A (0; 7) and B (0; 1) respectively. A tangent is drawn to the circle, touching the circle at D. The equation of this tangent is x = 10.

[image: ]

	Determine the co-ordinates of the centre of the circle, correct to two decimal digits.	(6)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(c)	The circle, with equation , is given. A point P (x; y) on the circumference of a NEW circle, is such that it is always 2 units from the circumference of the original circle, and outside the original circle. Determine the equation of this new circle.	(3)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[15]
QUESTION 10

The speeds of 50 motorists were recorded on the N3 between Durban and Johannesburg. The speed limit on this particular stretch of road is 120km/h.

The ogive curve, showing the relationship between the speeds of the cars versus the cumulative frequency, is shown below. 
[image: ]
(a)	How many cars were travelling within the legal speed of 120km/h?	(1)
__________________________________________________________________________________________________________________________________________________

(b)	What was the median speed?	(1)
_________________________________________________________________________________________________________________________________________________

(c)	Above what speed were the fastest 25% of the drivers driving and at which quartile is this represented?		(2)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




(d)	If the lowest speed recorded was 62km/h and the fastest was 158km/h, draw an box and whisker plot of the data from the ogive plot using the axes provided in the answer booklet. 	(3)





[image: ]



(e)	One of the speeds recorded was 140km/h. By performing the necessary calculations, determine whether this value is an outlier or not. Use 	(2)

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(f)	Complete the table, in the answer booklet, using the information from the given ogive curve.			(2)

 	
	Speed
	Frequency

	60 < x ≤ 70
	1

	70 < x ≤ 80
	2

	80 < x ≤ 90
	

	90 < x ≤ 100
	8

	100 < x ≤ 110
	

	110 < x ≤ 120
	

	120 < x ≤ 130
	13

	130 < x ≤ 140
	2

	140 < x ≤ 150
	

	150 < x ≤ 160
	1




(g)	Using the values calculated above, calculate an estimate for mean speed and the standard deviation, rounded to 1 decimal digit. 	(2)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[13]




QUESTION 11

For each of the following, state the relationship that exists between p and q. Show all your working. Reasons are not required. 

(a)	If p > r and r > q, then ...	(1)

_____________________________________________________________________________



(b)	If  and  then ...	(2)

_____________________________________________________________________________

(c)	Refer to the figure and state the relationship that exists between p and q:

[image: ]

					(2)
_____________________________________________________________________________

_____________________________________________________________________________

(d)	Refer to the figure and state the relationship that exists between p and q:

[image: ]
					(2)
_____________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(e)	In the figure below, diameter AB passes through the centre of the circle O. C is a point on the circumference. State the relationship that exists between p and q:

[image: ]
					(2)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					[9]































QUESTION 12



 	Tangent BC touches the circle ABDE at B. Chords AD and BE intersect at F. Chord ED is produced to C. AB  ED. It is further given that  and 

[image: ]

NOTE: Reasons must be given.


	(a)	Determine the magnitude of in terms of x and y.	(5)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	(b)	John says to Becky, "I am sure I can prove quad BCDF is cyclic".
		Becky says, "This is impossible". 
		Who is correct?
		Motivate your answer by performing all of the necessary calculations.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
					(3)
					[8]
QUESTION 13

(a) In the figure AB // CD and FD // BC. 
	CD : AF = 3:1

[image: ]



	Determine the value of ,giving reasons. (Hint: Prove a triangle similar to ) 	(7)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


(b)	∆PQR and ∆PST are right-angled triangles with RQ=SP=2RS. 
	S is a point on RP with ST  PQ.

[image: ]

(a)	Write down, without proof, a pair of triangles that are similare 	(1)					

(b)	Show that	 	(6)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

					[14]
TOTAL FOR SECTION B = 75 MARKS

					Total: 150 marks
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