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                  PRELIMINAR EXAMINATION 2014


 GRADE 12 - ADVANCED PROGRAMME MATHEMATICS
Time: 
3 hours



                                 Total: 300                                                                                        

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY


	1.
	This question paper consists of 7 pages. Please check that your paper is complete.



	2.
	Read the questions carefully.



	3.
	Answer all the questions.



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



	5.
	You may use an approved non-programmable and non-graphical calculator, unless otherwise stated.



	6.
	Answers must be rounded off to two decimal places in SECTION A and four decimal places in SECTION B.


	7.
	All the necessary working details must be clearly shown.



	8.
	It is in your own interest to write legibly and to present your work neatly.
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SECTION A-ALGEBRA & CALCULUS (200 MARKS)
QUESTION 1:
Use mathematical induction that 
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QUESTION 2:
a) If 
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is a solution to the equation
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b) If  
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determine the value of: (show all your working)
1) 
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2) 
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c) Solve for x for the following equations and inequalities (show all your working):
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2) 
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d) Given
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1) Sketch the graph of
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, clearly indicating the values of the intercepts with the axes correct to 1 decimal place, and asymptotes.
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2) Calculate the equation 
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QUESTION 3:

Given 
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b) 
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QUESTION 4:
The graph of 
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a) Determine whether at 
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2) Differentiable
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b) What type of discontinuity exists at 
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? Support your answer with relevant calculations.
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c) Determine the values of x for which 
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QUESTION 5:

a) Determine the following limits
1) 
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2) 
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b) Resolve 
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c) If
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d) Determine the equation of the normal to the curve  
[image: image39.wmf]0

4

sin

4

3

2

4

=

-

-

+

y

x

x

y

 at the point ( 1; 0)








(12)











[42]
QUESTION 6:
Given the graph of 
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a) Find the coordinates of the stationary points and intercepts with the axis
(9)
b) Find equations of any asymptotes





(6)
c) Sketch the graph of 
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QUESTION 7:
a) Evaluate the following integrals without the use of a calculator:




1) 
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2) 
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3) 
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b) Find the area of the region enclosed by the following curves: 
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c) Determine the length of 
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 given that:
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d) Calculate the volume of the solid of revolution formed by rotating the region bounded by the graphs of 
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SECTION B-STATISTICS (100 MARKS)
QUESTION 1
How many different arrangements of the letters AAABBCD are there if all 7 letters must be used and the 3rd letter in each arrangement must be a B and the last letter must be a D? 











[5] 
QUESTION 2: 
The probability density function of a continuous variable is  
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b) The mode of a continuous data set is the value of the random variable where it is most dense, i.e. where the density function reaches its maximum value. Find the mode.
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c) Calculate the median of this distribution




(2)
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QUESTION 3
a) Four letters are picked from the word BREAKDOWN. What is the probability that there is at least one vowel among the letters?



(8)
b)  At Saheti School the students attending a first course in statistics are asked by the teacher to complete 10 example sheets during the course. At the end of the course each student sits an examination as a result of which she either passes or fails. Assuming that the number N, of example sheets completed by any student has a binomial distribution given by 
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 and the probability of a student passing the examination given that she completed n sheets is 
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1) What is the unconditional probability that the student passes the examination?

(3)

2) What is the probability that a student selected at random from the examination pass list had in fact completed four example sheets or less?

(7)
[18]
QUESTION 4: 
A purchasing manager of a company believes that the time spent in transit of goods sent by road depends upon the distance between the supplier and the company. In an attempt to measure this dependence, 12 packages, sent from different parts of the country, have their transit times (y days) accurately recorded, together with the distance (x km) of the supplier from the company. The results are summarized as follows: 
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a) Calculate the least squares straight line regression equation of y on x
(8)
b) Predict the transit time of a package sent from a supplier 200km away from the company.








(2)

c) Give two reasons why you would not use the equation to predict transit time for a package sent from a supplier 1500km away.




(3)

d) Calculate the correlation coefficient using the formula 
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(6)

e) Explain why the value you have obtained supports the purchasing managers attempt to establish a regression equation of y on x



 (2)
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QUESTION 5: 
A random sample of 30 packages had the following weights:



218; 207; 214; 189; 211; 206; 203; 217; 183; 186



219; 213; 207; 214; 203; 204; 195; 197; 213; 212



188; 221; 217; 184; 186; 216; 198; 211; 216; 200

a) Calculate a 95% confidence interval for the mean weight


(9)

b) Find the proportion of packets in the sample weighing less than 191g and use your result to calculate an approximate 95% confidence interval for the proportion of all packets weighing less than 191g.





(9)
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QUESTION 6
The lengths in millimeters of nine screws selected at random from a large consignment are known to have sample mean of 8.011. 

a) Assuming a normal distribution with population mean of 8.00 and variance of 0.0001, test at 4% significance level, if there is any change in the mean length of the screw drivers.







(9)

b) From a second large consignment, sixteen screws are selected at random and their mean length in millimeters is found to be 7.992. Assuming a normal distribution with variance 0.0001, test at the 4% significance level, if this population has a smaller mean than of the first population.




(11)
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