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18 A university lecturer is investigating the association between attendance at lectures and performance
in first year mathematics examinations. The lecturer collects the following information:

12
18

7
2

50
20

a What proportion of students:
attended less than 80% of lectures and failed the examination

‘missed more than 60% of the lectures but still passed?

b The university lecturer performs a x? test for independence using this data. Write down the:
null and altemative hypotheses ‘number of degrees of freedom

critical value if the test is run at a 10% significance level.

¢ Construct the expected frequency table.

d Find X2, .

& What conclusion should the lecturer draw from these results? Explain your response.
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22 a Consider P={z|3<z<10, z€Z}, Q={2 9,15}, and
R = {multiples of 3 less than 12},
i List the elements of P.
i Write down n(P).
iii - State whether P is finite or infinite.

v Explain why:
M Q¢P (2) RCP
v List the elements of:
m PnQ (2) RNQ () RUQ

b On Venn diagrams like the one shown, shade
the regions which are described by:
i (AuBync
i C'nB
iil B'N(AN0)

4
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45 A study measured the bone density (in g/em’) of a group of 25 year old adults, and a group of
60 year old adults. The results are shown below.

2yearoldgrowp: 135 115 13 13 115 125 13 L15 13 145
125 14 145 135 12 12 13 145 12 13

60 year old group:  0.85 09 0.85 10 0.95 105 09 09 095 0.
12 12 09 10 L1 105 L1 095 10 095

Calculate the five-number summary for each of the data sets.

Display the data in a parallel boxplot.

Compare the measures of the centre of each distribution.

Compare the measures of spread of each distribution.

‘What conclusions can be drawn from the data?

6 0a0Ca
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32 A group of 250 IB students were given the option

to participate in a survey. The table alongside shows m
participation levels according to gender.

A X? test at a 5% significance level is performed to 61
investigate the following hypotheses:

Ho: Participation in the survey was independent of gender.
H,: Participation in the survey was not independent of gender.
a Show that the expected number of male students to participate in the survey is 78.
b Hence, complete the table of expected values below:

Write down the number of degrees of freedom.
Determine the value of X2, .

e Given that the critical value is ~ 384, discuss whether H or Hy is rejected.

f What conclusion can be drawn from this x* test?
‘The 150 completed surveys provided information on how.
far students travelled o get to school cach day. This
information s shown in the histogram alongside.

g Is distance a discrete or confimuous variable?

h Using your calculator, estimate the:
i mean

i standard deviation of the data.

i A student is sclected at random. Given that
this student completed a survey, determine the
probability the student travels no more than
10 kilometres to school.
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118 A straight line L has cquation 54z — 2y = 17.
a Find the gradient of the line.
b A curve has equation y—2* =12, 0<z <5. Find the gradient function for the curve.
¢ A tangent to the curve at point P is parallel to the straight line L. Find the coordinates of P.

119 Consider the function f(z) = 2% + 2.
2 Find f/(a). b Find f£/(1), and interpret your answer.
¢ Hence, find the equation of the fangent to f(z) when z = L.

d Find the cquation of the normal to f(x) when z = 1.
e Use technology to find the point where the normal meets the graph of y = f(z) again.
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2 A jukebox contains 100 different songs, 60 of which are classified as rock songs. Songs from the
jukebox are played at random and can be repeated.
a Iftwo songs arc played, what is the probability that:
i both are rock songs i oneis a rock song il neither is a rock song?
b Explain why the sum of the results in a is 1.
€ If three songs are played consecutively, determine the probability that they are all rock songs.
d The jukebox is altered so that once a song has been played, it cannot be repeated until all the
songs are played. Using R o represent the event of a rock song being played, complete a tree
diagram showing the possible outcomes for the first three songs.
Hence, or otherwise, determine the probability that:
i exactly one of the first three songs is a rock song
i at least one of the first three songs is a rock song.




image3.png
3 Consider the function f(z)

anoe

Find the axes intercepts for the graph y = f(z).

Determine the equations of the horizontal and vertical asymptotes of the finction.
Hence, write down the domain and range of the function.

Draw the graphs of y= f(z) and y=z+1 on the same set of axes,

1

Hence solve the equation +2=z+1
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5 Totest the difficulty level of a new computer game, a company
‘measures the time taken for a group of players to complete the
‘game. Their results are displayed in the table opposite

z
a How many players were surveyed? 322:<: :
b Write down the modal chass — —
¢ Using graph paper, draw a cumulative frequency graph SO0
for the data. Use 1 cm to represent 15 minutes on the N<t<120 18
horizontal axis, and 1 em to represent 4 individuals on | 120< (<160 | 7
the vertical axis To<i<iso | 2

d The game is considered 00 asy if cither the mean or
‘median completion time is below 90 minutes.
i Estimate the median completion time using your cumulative frequency graph.
Estimate the mean completion time using your calculator.
Hence, comment on whether the game is 100 casy.
e Complete the sentence below:
‘The middle 50% of players completed the game in times between .... and .... minutes.
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7 A cylinder with base radius 7 em has volume 250 cm®.
0
o Show that h =20 T
b Hence show that the surface arca of the cylinder is e
§ = om? 4 208 l
< Find £
=

as =

d Findr such that &
&

e Hence, find the radius which minimiscs the surface arca of the cylinder.
f Find the surface area of the cylinder in this case.

8 The racquet sports offered at a local club are tennis
(T, badminton (B), and squash (S). The Ven T
diagram shows the number of members involved in these A
activities. Al of the members play at least one racquet
sport

a Wit down the number of members in the club. Av‘
b Write down the number of members who:

i only play badminton
i do not play tennis
il play both tennis and squash, but not badminton. s

v

¢ Is {}cB?

d Copy the diagram above, and shade the region that
represents 51 (T UB).

e Wiite down the number of members in 51 (T'U B
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12 The lengths and weights of 10 melons are shown in the table below.

3240 [43 36 [42 [ 35 [3s [46 [ 36 [ 44
19 [28]28[24[25]23]26 28 2025

a Plot this information on a scatter diagram. Use a scale of 1 e to represent 5 cm on the z-axis,
and 1 em to represent 0.25 kg on the y-axis

b Use your graphics calculator to calculate the linear correlation coefficient . What does this
value tell you about the relationship between the two variables?

¢ Use your graphics calculator to determine the equation of the least squares regression line.
Draw this line on your graph.

d Use the line on your graph to estimate:

i the weight of a melon of length 35 cm

the length of a melon of weight 2.5 kg,

13 Consider the function f(z) = z° — 422 4+ 3z — 4
a Evaluate f(0), (1), and (2) b Find f'(z)
© Write down the coordinates of the points where f/(x) = 0.
Deseribe the nature of each point found in c.
e Sketch the graph of y = f(z) for —2<z <4

a




