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Question 1 

 

Consider the function f :R→ R, f (x) = 2x
2 −12x + 23  

 

 

 

a. Write f (x)  in the form A(x − B)2 + C  

 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________________________ 
 

2 marks 

 

b. If the domain of f (x) is [a,∞) , find the smallest value of a so that f −1
(x)  exists. 

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

1 mark 

 

 

c. Find  f
−1
(x) , stating its domain and range. 

 

 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________ 

3 marks 
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Question 1 (continued) 

 

d. Sketch the graphs of f (x)  and f
−1
(x)  on the axes below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 marks 

 

e. i. Find the gradient of f (x)  at the point where x = 4  

 

________________________________________________________________________________

________________________________________________________________________________ 

 

 

e. ii. Find the gradient of f
−1
(x)  at the point where f

−1
(x) = 4  

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

_______________________________________________________________________________ 

 

 

             1 + 3 = 4 marks 

 

 

 

 

 

 

y 

x 
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Question 1 (continued) 

 

f.   A tangent is drawn to touch f (x) at the point where x = 4 , and another tangent is drawn to 

touch f
−1
(x)  at the point where f

−1
(x) = 4 .   

Find the point of intersection of these two tangents.  

  

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________ 

2 marks 

 

 

g.   Find the  equation of all points x, x∈R , formed by the intersection of tangents to f (x)  at x  

and tangents to f
−1
(x)  where f

−1
(x) = x ? 

  

________________________________________________________________________________

________________________________________________________________________________ 

1 mark 

 

          

 

 

 

 

 

 

                                                                                                                                 (Total = 15 marks)
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Question 2 

 

In a certain country there are three types of schools, Academies, Branch Schools and Cultural 

Schools.  University entrance records show that 35% of all year 12 students in this country continue 

on to university. 

 

 

a.  If there are 18,000 year 12 students in this country in a particular year, how many students 

would be expected to continue on to university?         

 

________________________________________________________________________________ 

1 mark 

 

 

b.  The probability that a student from each of the different types of schools will enter 

university is given in the table below. 

 

Type of School Probability 

Academy 4k
2 + k  

Branch 6k
2
 

Cultural 4k −14k2  
 

Find the value of k 

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________ 

________________________________________________________________________________ 

2 marks 

c. What is the probability that a student from an Academy or Branch School will enter 

university?  

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

1 mark 
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Question 2 (continued) 

 

d. At the university, it is found that 70% of all students who pass first year are from an 

Academy or a Branch school.    

 

i.  What is the probability that in a sample of 10 university students who passed first year, one 

of them is from a cultural school?  Give your answer to three decimal places.  

________________________________________________________________________________

________________________________________________________________________________ 

 

1 mark 

ii.  What is the probability that in a sample of 10 university students who passed first year, at 

least two of them are from a cultural school? Give your answer to three decimal places. 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ 

________________________________________________________________________________ 

2 marks 

 

e.  i. The pass mark for third year mathematics at this university is 50.  The results are normally 

distributed with a standard deviation of 10.  If 93.32 % of the students pass, what is the 

mean mark?   

 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ 

________________________________________________________________________________ 

2 marks 
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Question 2 (continued) 

 

e.  ii. Students with a mark higher than 82 are given first class honours.  What is the probability 

that Stephanie, who is one of the students who passed the mathematics exam, gained first 

class honours? Give your answer to two decimal places. 

 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________ 

2 marks 

 

 

 

f. The mathematics department at this university has 30 staff, ten of whom favour raising the 

pass mark in first year mathematics.  What is the probability that a randomly selected 

subcommittee of 11 staff will contain exactly 4 who are in favour of raising the pass mark?  

Give your answer to three decimal places. 

 

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

2 marks 

 

 

 

 

 

                                                                                                                             (Total = 13 marks) 
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Question 3 

 
The number of hours of daylight, h,  in Coora, can be modelled by the equation

h(t ) = 10 + 3 cos 
2π (t −100.5)

365







 where t = 1 for January 1, 2 for January 2, ....365 for December 31

 

(Ignore leap years.) 

 

 

a.  What is the maximum number of hours of daylight on any day of the year?  

 

 

________________________________________________________________________________ 

1 mark 

 

b.   What is the minimum number of hours of daylight on any day of the year? 

 

 

________________________________________________________________________________ 

1 mark 

 

c.   What is the period? 

 

 

________________________________________________________________________________ 

1 mark 

 

 

d.   How many days from the beginning of the year does the minimum number of daylight hours 

occur?  Show all working. 

 

________________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

3 marks 
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Question 3 (continued) 

 

e.  On what dates of the year is there exactly 12 hours of daylight?   

    Give your answer to the closest day.  

 

________________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

3 marks 

f.  Sketch the graph of h(t ) on the axes below, showing one complete cycle, and showing any 

intercepts with the axes correct to one decimal place. 

 

 

 

 
 

 

 

 

 

 

 

 

 

1 mark 

g.  For how many days of the year were there more than 12 hours of daylight? 

 

 

 

_______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

1 mark 

t (days) 

h(t)(hours) 
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Question 3 (continued) 

 

h.  At what rate is the number of minutes of daylight increasing on January 30?  Give your 

answer to the nearest minute/day. 

 

 

_______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

2 marks 

 

 

(Total = 13 marks) 
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Question 4. 

Consider the function, f (x) = xekx −1  where k  is a constant. 

 

a Find f (0)   

 

________________________________________________________________________________ 

                                                                                                                                                 1 mark 

 

b Find f
/
(x)  

________________________________________________________________________________ 

                                                                                                                                                1 mark 

c.  If the turning point occurs when x = −
1

2
, find the value of k  

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

______________________________________________________________________________ 

                                                                                                                                                2 marks 

 

d.  Sketch the graph of f (x)  on the axes below, giving the exact coordinates of all turning 

points.  Show the intercepts with the axes, giving the x  intercept to two decimal places.  

Give the equation of any asymptotes. 

 

 

 

 

 

 

 

          3 marks 
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x 

f(x) 



Question 3 (continued) 

  

e.  Use your answer to part b. to find xe
5 x
dx∫   

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________ 

                                                                                                                                                2 marks 

 

f.   Use calculus to find the area between the graph you sketched in part d., the x axis and the 

ordinates x = 0 and x = 1.  Give your answer to two decimal places.  

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

                                                                                                                                                3 marks 
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Question 3 (continued) 

 

g.   Find the point of intersection of the graph g(x) = xe5x  and its inverse. 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

2 marks 

 

(Total = 14 marks) 
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