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QUESTION ONE: (15 marks)




1.1 
True or False? The sum of three consecutive odd numbers is an odd number.   
(1)              

 





 
1.2 
List the set of prime numbers less than 30.                              
 

(2)
1.3  
Show that 
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 can be written as a rational number.               
 

(3)
1.4
Prove that the product of two odd numbers is an odd number.           

(4)
1.5
A new lift in a building is designed to carry 8 people, each of whom has mass 75
[image: image2.wmf]kg

. How many touring school children of mass 55
[image: image3.wmf]kg

 can the lift safely carry?

(3)





      
 
 
1.6 
In the following diagram, express the shaded area in set notation.


(2)
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QUESTION TWO: (12 marks)
2.1      
At a café, Daisy paid 
[image: image4.wmf]50
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 for 5 burgers, 9 apples and a juice. 
If Lucy paid 
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 for 6 burgers, 11 apples and a juice, determine how much Venus will pay for 1 burger, 1 apple and a juice. 

Show your working by using suitable equations.

 


(6)
2.2      The area of three faces of a closed rectangular box shown below are          

      48, 45 and 60 square units. Determine:

2.2.1  the total surface area of the box.  


 



(2)
2.2.2  the volume of the box.




 


(4)
QUESTION THREE: (25 marks)
3.1       Solve for 
[image: image6.wmf]x

:

(a)  
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(b)  
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(c) 
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 , write your answer in the interval notation.    



(6) 
3.2
Find the absolute value inequality that corresponds with 
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3.3
The inverse, 
[image: image11.wmf]F

, of a parabola,  
[image: image12.wmf]f

, has a turning point 
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 and passes  through the point 
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. Determine the equation of the parabola, 
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.



(4)
3.4 
Given  
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3.4.1
Determine:
(a)  the domain of 
[image: image19.wmf]f

. Write your answer in set-builder notation.    


(2)

(b)  
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(1)

(c)  the range of 
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. Write your answer in interval notation.
 

(3)
3.4.2
Is 
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a function? Give a reason for your answer.
            
 
(2)
3.4.3 
Evaluate 
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(1)
QUESTION FOUR: (30 marks)
4.1
Evaluate 
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(3)
4.2 Given 
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(a)  Sketch the graph of 
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(4)
(b)  Use the graph to find 
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. Justify your answer.



(2)  

4.3 Use first principles to find 
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 of the following function.
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(5)

4.4 Use the rules of differentiation to find 
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 of the following function.
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(3)
4.5 Given that 
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 is a local minimum and 
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is a local maximum of a function, 
[image: image34.wmf]f

:
4.5.1
For each of the following intervals, give the sign of 
[image: image35.wmf])
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 and state whether the function is increasing or decreasing.
(a)  
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(b)  
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(c)  
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(1)
4.5.2
If the other 
[image: image39.wmf]-

x

intercept is 
[image: image40.wmf]6

, sketch the graph of this function on the axes below. 
 










(2)


4.6
A builder is required to construct a window as shown in the accompanying diagram. The window is in the shape of a semi-circle on top of a rectangle. If the perimeter of the window must be
[image: image41.wmf]12

m, determine the value for 
[image: image42.wmf]x

 that maximises the area of the window. 

 
Your answer should be:

(a)  in terms 
[image: image43.wmf]p

, and 
(b)  correct to one decimal place.






 

(Make sure you have verified the value of 
[image: image44.wmf]x

 gives the maximum area.)













(8)
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QUESTION FIVE: (19 marks)
5.1       Simplify the following: 
(a)  
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(b)  
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(c) 
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(d)  
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5.2
Solve for
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:

(a)  
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(b)  
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5.3
Given the following function 
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(a)  Find the equation of the inverse of 
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 and call it
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(b)  Sketch the graph of 
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QUESTION SIX: (39 marks)
6.1      In the diagram below, the diameter is 16 cm and the angle subtended         

at the centre of the circle by minor arc AB is
[image: image57.wmf]o
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. 
Calculate the length of major arc AB, in terms of 
[image: image58.wmf]p

. 




(4)
                 
 



        A
                                      
                  
[image: image59.wmf]o
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6.2
Evaluate without using a calculator
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(5)
6.3
Write 
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 in terms of cosines and sines of 
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 and 
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(1)
6.4
Using 6.3 above, evaluate:
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(3)
6.5
Prove that 
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(6)
6.6
Determine, without using a calculator, the general solution for 
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 , 
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6.7      Consider the equation 
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(a)  Find the 
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 intercepts.





         

        (4,5)

(b) Sketch the graph of 
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 on the axes provided below, showing all phases / stages.




         

        



        (5,5)



6.8
Using shifting principles, explain in words how would one would obtain the graph of 
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QUESTION SEVEN: (10 marks)
7.1
Expand     
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)

3

2

(

y

x

-

.                  





 

(2)
7.2   
Determine the coefficient of   
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   in the expansion of 
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7.3
Expand 
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7.4
Here is another way to write 
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, called product notation which is similar to the use of 
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summation. Evaluate the following by first expanding the terms: 
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The end
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