Stats /55 marks)



A large company surveyed 160 of its employees to find out how much time they
spend traveling to work on a given day. The results of the survey are shown in the
following cumulative frequency diagram.
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la. Find the median number of minutes spent traveling to work. [2 marks]




1b. Find the number of employees whose travelling time is within 15 [3 marks]
minutes of the median.

Only 10% of the employees spent more than k minutes traveling to work.

1c. Find the value of k. [3 marks]




The results of the survey can also be displayed on the following box-and-whisker

diagram.
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1d. Write down the value of b. [1 mark]
le. Find the value of a. [2 marks]




1g. Travelling times of less than p minutes are considered outliers. [2 marks]

Find the value of p.

2. A data set consisting of 16 test scores has mean 14. 5 . One test score of /4 marks]
9 requires a second marking and is removed from the data set.

Find the mean of the remaining 15 test scores.




The principal of a high school is concerned about the effect social media use
might be having on the self-esteem of her students. She decides to survey a
random sample of 9 students to gather some data. She wants the number of
students in each grade in the sample to be, as far as possible, in the same
proportion as the number of students in each grade in the school.

3a. State the name for this type of sampling technique. [1 mark]

The number of students in each grade in the school is shown in table.

Grade | Number of Students
9 60
10 83
11 33
12 84

3b. Show that 3 students will be selected from grade 12. [3 marks]




3c. Calculate the number of students in each grade in the sample. [2 marks]

In order to select the 3 students from grade 12, the principal lists their names in
alphabetical order and selects the 28th, 56th and 84th student on the list.

3d. State the name for this type of sampling technique. [1 mark]




Once the principal has obtained the names of the 9 students in the random
sample, she surveys each student to find out how long they used social media the
previous day and measures their self-esteem using the Rosenberg scale. The
Rosenberg scale is a number between 10 and 40, where a high number
represents high self-esteem.

Student A |B |C |D |E |F |G |H |I
Time spent on social media, t 3 |[12|25|41(47|36|29(17|05
(hours)

Self-Esteem, s [Rosenberg Scale) 25133 [26 |20 |21 [22 123 |25 |31

3e. Calculate Pearson’s product moment correlation coefficient, r. [2 marks]

3f. Interpret the meaning of the value of r in the context of the principal’s [1 mark]
concerns.

3g. Explain why the value of » makes it appropriate to find the equation of a [I mark]
regression line.




3h. Another student at the school, Jasmine, has a self-esteem value of 29.  [4 marks]

By finding the equation of an appropriate regression line, estimate the time
Jasmine spent on social media the previous day.




The following table shows the Mathematics test scores (x) and the Science test

scores (y) for a group of eight students.

Mathematics
A
scores (x) 64 68 72 75 80 82 85 86
Science
scores (y) 67 72 77 6 84 83 89 o1

The regression line of y on x for this data can be written in the form y = ax + b.

4a. Find the value of a and the value of b.

[2 marks]

4b. Write down the value of the Pearson’s product-moment correlation
coefficient, r.

[1 mark]




4c. Use the equation of your regression line to predict the Science test score /2 marks]
for a student who has a score of 78 on the Mathematics test. Express
your answer to the nearest integer.

The number of hours spent exercising each week by a group of students is shown
in the following table.

Exercising time Number of
(in hours) students
2 5
3 1
4 4
5 3
6 x

The median is 4. 5 hours.

5a. Find the value of x. [2 marks]




5b. Find the standard deviation. [2 marks]

A random sample of nine adults were selected to see whether sleeping well
affected their reaction times to a visual stimulus. Each adult’s reaction time was
measured twice.

The first measurement for reaction time was taken on a morning after the adult
had slept well. The second measurement was taken on a morning after the same
adult had not slept well.

The box and whisker diagrams for the reaction times, measured in seconds, are
shown below.
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Consider the box and whisker diagram representing the reaction times after
sleeping well.

6a. State the median reaction time after sleeping well. [1 mark]




6b. Verify that the measurement of 0. 46 seconds is not an outlier. [3 marks]

6c. State why it appears that the mean reaction time is greater than the [1 mark]
median reaction time.

6d. Now consider the two box and whisker diagrams. [1 mark]

Comment on whether these box and whisker diagrams provide any evidence that
might suggest that not sleeping well causes an increase in reaction time.




Each athlete on a running team recorded the distance (M miles) they ran in 30

minutes.
The median distance is 4 miles and the interquartile range is 1. 1 miles.

This information is shown in the following box-and-whisker plot.
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7a. Find the value of a. [2 marks]

The distance in miles, M, can be converted to the distance in kilometres, K,
using the formula K = %M.

7b. Write down the value of the median distance in kilometres (km).




The variance of the distances run by the athletes is % km?.

The standard deviation of the distances is b miles.

7c. Find the value of b. [4 marks]

A total of 600 athletes from different teams compete in a 5 km race. The times
the 600 athletes took to run the 5 km race are shown in the following cumulative
frequency graph.
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There were 400 athletes who took between 22 and m minutes to complete the
5 km race.

7d. Find m. [3 marks]




7e. The first 150 athletes that completed the race won a prize. [5 marks]

Given that an athlete took between 22 and m minutes to complete the 5 km
race, calculate the probability that they won a prize.

Hafizah harvested 49 mangoes from her farm. The weights of the mangoes, w, in
grams, are shown in the following grouped frequency table.

Weight (g) | 100<w <200 | 200€w <300 | 300 <w <400 | 400 <w < 500 | 500 <w < 600

Frequency 4 7 14 16 8

8a. Write down the modal group for these data. [1 mark]




8b. Use your graphic display calculator to find an estimate of the standard [2 marks]
deviation of the weights of mangoes from this harvest.

8c. On the grid below, draw a histogram for the data in the table. [3 marks]
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Anne-Marie planted four sunflowers in order of height, from shortest to tallest.

diagram not to scale

11t ?

Flower A Flower B Flower C Flower D

Flower C is 32 cm tall.
The median height of the flowers is 24 cm.

9a. Find the height of Flower null. [2 marks]

The range of the heights is 50 cm. The height of Flower A is p cm and the height
of Flower D is g cm.

9b. Using this information, write down an equation in p and q. [1 mark]




The mean height of the flowers is 27 cm.

9c. Write down a second equation in p and q. [1 mark]

9d. Using your answers to parts (b) and (c), find the height of Flower A. [1 mark]

9e. Using your answers to parts (b) and (c), find the height of Flower D. [1 mark]




Lucy sells hot chocolate drinks at her snack bar and has noticed that she sells
more hot chocolates on cooler days. On six different days, she records the
maximum daily temperature, T', measured in degrees centigrade, and the number
of hot chocolates sold, H. The results are shown in the following table.

Maximum temperature (T) 14 8 4 18 13 11

Number of hot chocolates (H) 79 143 191 58 84 105

The relationship between H and T’ can be modelled by the regression line with
equation H = a1 + b.

10a. Find the value of a and of b. [3 marks]




10c. Using the regression equation, estimate the number of hot chocolates /2 marks]
that Lucy will sell on a day when the maximum temperature is 12°C.

The number of messages, M, that six randomly selected teenagers sent during
the month of October is shown in the following table. The table also shows the
time, T', that they spent talking on their phone during the same month.

Time spent talking on their phone (I minutes) 50 55 | 105 | 128 | 155 | 200

Number of messages (M) 358 [ 340 | 740 | 731 | 800 [ 992

The relationship between the variables can be modelled by the regression
equation M = aT + b.

11a. Write down the value of a and of b. [3 marks]




11b. Use your regression equation to predict the number of messages sent [3 marks]
by a teenager that spent 1564 minutes talking on their phone in

October.
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