(Suggested time: 30 minutes)

Choose the correct answer (A, B, Cor D)
for each question, One mark each

___________________________________________

3 The mean of a set of eight scores is 15. A new score of
X 6 is added to the set. What is the new mean?

A 1575 B 14.75

C 14.25 D14

In a normal distribution, the mean is 66 and the
standard deviation is 11. Approximately what
percentage of scores lie between 55 and 887

A 68% B 74,5%

C 81.5% D 95%

A The correlation coefficient between two sets of data is
0.2. Describe the correlation.

A weak B moderate

C moderately strong D very strong

= A survey was taken of the number of books students
SN had borrowed from a school library. The results are
displayed in the histogram.

Library books borrowed

LR

Number of students
O =W~

0 1 2 3 4 5 86
Number of books

What is the mode?
A3 B 4
Cs Dé

& Referring to the histogram in question 4, how many
books have been borrowed?

A 21 B 25

C 67 D70

228 In an exam, Maree scored 87%. The mean was 63.2%
¢ and the standard deviation was 8.75%. What is
Maree's z-score?
A 212
C 2.52

B 232
D272
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A survey of 21 families was taken and the number

of children in each family was recorded. The results

were: 6 214 3 230224
31352123423

What is the outlier?
A6 B O
C 21 D3

¥ What is the median of the scores:
934481162
A4 B 5
Cco D8

eyl Joshua achieved a z-score of 2.4 in his music exam.
3N His raw mark was 72% and the standard deviation
was 6%. What was the mean? o
A 57.6% B 63.6%
C 80.4% D 86.4%

m The results by two classes in the same exam are shown
¥ in the back-to-back stem-and-leaf plot. By how much
does the median of the class Y exceed the median of

clags X2
Exam results
X Y
9850(|5(146
8643(6(03778
8622271145567 99
76431083578
50(9|1
A3 BS5
C1 D15

g@ Which scatterplot shows a strong negative

¥ correlation?
A B
' -‘ . . .
.o. . * e . .
... . * » . .
L . ’
C D
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i Ken, Barbara and Jess are all in different years at the Which topic area had grades with the lowest standard
same school. In the end of year exams, Ken scored deviation? ' :
; 75% in maths, The mean mark was 81% and the A algebra - B geometry
; standard deviation 7.5%. Barbara scored 62% in her C statistics D probability i
E “maths exam. The mean was 67% and the standard :
; deviation 6.25%. Jess scored 68%, the mean mark =8 A theory and a practical test were both given to the
: was 74% and the standard deviation was 12%. Who ! same set of students in the same subject. The results i
achieved the best result? . are shown on the dot plots, using the same scale. ;
A Ken . .o
B Barbara HE
i ~ C Jess HE IR
D both Ken and Barbara vzl ;’hm?y Sfore: § 5 10
. e
_ g (lients at a travel office were surveyed as to whether - E : E s
- ¥ they wished fo holiday in Australia or overseas. The S T s 10
: results are given in the two-way table. Practical scores
Men Women Which statement is correct?
i Austealia 28 PP A T‘he mean and standard deviation were both
Overseas 9 64 higher in the theory test.,
B The mean and standard deviation were both
What percentage of men wanted to holiday in higher in the practical test.
Australia? C The mean was higher in theory but the standard
5 A 661 % B 50% deviation was higher in the practical test.
- C 40% D331% D The mean was higher in the practical but the

standard deviation was higher in the theory test.

' 4 Brooke’s z-score for her English exam was 3. If
& 48 000 students sat for the exam and the results were
normally distributed, approximately how many

A cumulative frequency polygon has been drawn as
3 the result of a survey of people’s weight.

I
E : students did better than Brooke? Vieight of people surveyed
o A 72 B 120 0 i} e
- C 1200 D 7200 3SR
. g
o The scores 143 157 191 156 184 176 138 145 3 hd P
é 1 152 166 171 162 haveamean of 161.75and a £ ofi J e
% standard deviation of 15.82. How many of the scores £ 1shin : S
i are within one standard deviation of the mean? E o 225
% A4 B5 - i3
1 SH s
3 C7 D8 1] is
: ™50 60 70 80 90 100 110 120
Z Weight {kg)
,:t _ m A mathematics test consisted of four different topic What is the interquartile range?
2 2 areas. The results for each topic were given as a grade A 15kg B 25kg
& from 1 to 5, with 5 being the highest, and the results C 35kg D 40kg
are displayed below. 7
a Algebra a Geometry m A line of fit has been drawn on the scatterplot as
2 £ =¥ shown.
8 &
5 5 s
3 5 £
5 g I—_ 0}
= =
T % 3 4 5 1 2 3 4 5 60 T ~
Grades Grades 50 3
" Statistics 2 Prabability 40 -t
3 £ 30 -
g & 20 o
s 5 10
£ E 0717 2 345678 810%
R R 1 N What is the equation of the line of fit?
Grades Grades A y=8x+ 80 B y=8x- 80

C y=-8x+80 Dy=-8x-80
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In a normal distribution, the mean is 16.5 and the
4 standard deviation 4.5. Between what values will
approximately 25% of the scores lie?

A 16.5and 30 B 12and 21

C 7.5 and 25.5 D 21and 30
PartB (Suggested time: 40 minutes)
Show all working. 30 marks

A herd of dairy cows was tested to see what their milk
¥ production in litres was in both the morning and
afternoon milkings on a particular day. The box-and-
whisker plots were drawn to illustrate the results.
Milk production in Ltres
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0 5 10 15 20 25

a What is the median milk production in the
afternoon? ‘ 1 mark

b Approximately what percentage of cows
produced more than 8 litres in the

morning? : 1 mark
¢ What is the interquartile range for

the afternoon milking? 1 mark
d Describe any similarities and differences

that can be seen from the displays. 2 marks

= Tn a normal distribution the mean is 113 and the
23 standard deviation 12.
a Draw up a table showing the scores
equivalent to z-scores of -3, -2, -1,0,1,2
and 3. 1 mark
What is the median? Justify your answer. 2 marks
¢ Approximately what percentage of

scores lie between 89 and 1372 1 mark
d Approximately what percentage of
scores lie between 101 and 149¢ 2 marks

e The scores are marks in an exam out
of 150. 12 000 students sat for the exam,
Approximately how many students
would have scored full marks? 2 marks
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1 A teacher has prepared a scatterplot, and drawn a line
of fit, of the scores by students in an essay and in an

exam.
Course results
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Essay mark

a What did the student who received an

essay mark of 4, score in the exam? 1 mark
b Briefly describe the correlation between

essay marks and exam marks. 1 mark
¢ Nathan said: ‘Everyone who did well in :

the essay also did well in the exam.’

Give an example to show that Nathan

was wrong, 1 ma
d Find the equation of the line of fit. 2 marks
e Natalie received 7 for her essay but was

away for the exam. The teacher used the

line of fit to give her an estimate.

What was Natalie’s estimated mark? 1ma

7 Nell and the other students in her class did a test.
2 The marks were:
78 56 64 58 69 73 79 59 63
82 57 77 63 65 56 70 62 66
a Find the mean. 1 ma
b Find the standard deviation (o ) :
to one decimal place. 1 ma
¢ Nell scored 73. What is her z-score
(to one decimal place)? 1 ma_.g
d In another test, Nell scored 68.
The mean was 60 and the standard
deviation 12.5, .
Which was Nell’s better result? 2 mal



Six weeks before Christmas a trader bought three

d different brands of gift packs and sold them at a
market over five weekends. The sector graph shows
how the 9000 gift packs bought by the trader are

4 made up of the three brands, The area chart shows the

E numbers of each brand sold each weekend.

Number bought

Number sold per week

2200 2200
2000 2000
1800 1800
1600 1600
1400 1400
1200 1200
1000 1000
/ 800F 800
600} . 600
400 sk ] 400
200 ~ 200
B 1 z 3 4 5
i
- a How many of brand C were bought? 1 mark
b " b How many gift packs were sold in
LiE : week 22 1 mark
L ¢ How many of brand B were sold in
:  week 42 1 mark
: d How many of brand A were unsold? 3 marks
I
s
§
i
: , Go to pp 288 for Quick Answers
i or to pp 322-4 for Worked Solutions
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Soluheng

Unit2Test......vv..pl14

ﬂ Mean of 8 scores is 15.
Sum of scores = 8§ x 15

=120
A score of 6 is added.
New sum is 126. o
New mean = 126 + 9 i
=14 D

E ¥=66 s=11
55 is one standard deviation below the

mean., % of 68% lie between 55 and 66

88 is two standard deviations above the 4

mean, % of 959% lie between 66 and 88

Total percentage = 34% + 47.5%
=§1.5% C

E The correlation is weak. A

The mode is 3. A

Library books horrowed

Number of students

O — b BN

[_ :

0 i 2 3 4 5 6
Humber of books

Number of books borrowed
=dx1+4x2+6x3+5x4 1
+1x5+2x6 B
=67 C

ﬂ x=87, x=632, s=875
_x-X

z
s

_ 87-632

8.75
=272 b

it 2 Test Q1-6
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1 4 230224
35 23423
outlier i

™

G 2
31 1
The 21,

w

9344811 62
Inorder: 2 3 4 4 6 8 9 11

Median = ?

Y Mean =72-24x6
=57.6
The mean was 57.6%.

m Exam results
Coy

146
03778
14556799
3578

1

o a0 N Oy L0

X: median =72

¥Y: median =75

Difference =75 - 72
=3

m A shows a strong negative correlation.

62—-67
6.25
=-(.8
68-74
12
=-05
Jess scored the best result,

Barbara: z=

Jess: z=

m Number of men =28 + 42
=70

28
Percentage in Australia = e 100%
=40%

A

Men Wonien

Australia 28 56
Overseas 42 04

99.7% of scores are within 3 standard
deviations of the mean.

0.15% are more than 3 standard
deviations above the mean,

0.15% of 48 000 = 72

m 143 157 191 156 184 176 138
145 152 166 171 162
¥ =16175 5=1582
X+s=16L75+ 1582
=177.57
x —-5=161.75-15.82
=145.93
7 scores are within 1 standard
deviation of the mean. C

@ Geometry had the lowest standard
deviation.
[The grades in geometry are the least
spread from the mean.] B
Geometry

Number of students

] The mean will be higher on the practical
" test. [Most of the scores are higher
than on the theory test.]

The standard deviation will be higher
on the practical test.  [The scores are
spread further in the practical test than
in the theory test.]

The mean and standard deviation were

both higher in the practical test. B
L » :
- . . . L »
* 8 L L4 L] .
- L] 1 ] L] . - L]
LR » * L LJ L)
1 2 3 45 6 7 8 918
Theary scores
- .
» »
* * * . . . .
- - * & LIS L4 -
& 4 & & & & & * r @
1 2 3 4 5 6 7 8 9 10
Practical scores

m Interquartile range = {93 — 68) kg

=25kg B

ceyed

Weights of peop!

w
v
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e
i

n
T

Cumulative frequency
[
=3

o

=
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Worked Solutions Ch 6; Correlation Unit 2 Test Q7-23

Gradient = —Yertical change
horizontal change
_ %
T 10
=-8
Vertical intercept =80
The equation is y =-8x+ 80 C

95% will lie within two standard
deviations of the mean.
X+2=165+2%45

=255
X -2s=165-2x45
=75
Between 7.5 and 25.5 C

Hitk production in litres
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0 5 10 15 20 25

& ‘The median milk production in the
afternoon is 10 litres. v

b In the morning 8 litres is the lower
quartile. Approximately 75% of cows

produced more than 8 litres. v
¢ Interquartile range =12 -7
=5
Interquartile range is 5 L. v

d Both sets of data are faitly
symmetrical, with the morning
production being constantly higher
than the afternoon, 25% of the cows
produced more in the morning than
any cow did in the afternoon. v

22
Score 77 | 89 | 101 | 1E3 | 125 | 137 | 149
z-score § ~3 | -2 [ -1 1] E 2 3

v’
b The median is 113. 4
In a normal distribution the mean
and median are equal. v
¢ Approximately 95% lie between 89
and 137, v
d 349% (half of 68%) lie between 101
and 113.
49.85% (half of 99.7%) lie between
113 and 149. ’ v
3496 + 49.85% = 83.85% v
e 0.15% (half of 0.3%) will have scored
more than 149, v

0.15% of 12000 = 18
Approximately 18 students will have
scored full marks. v

Eaao v

b There is a moderate positive
correlation between essay marks and
exam marks,

¢ One student scored 8 in the essay but
only about 25 in the exam. v
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e vertical change
horizontal change
20

4

=5 v

Vertical intercept = 30

Fquatden is ¥ =5x+30 v

e y=5x+30
Whenx =7,
y=5x7+30

=65

Natalie’s estimated mark was 65, ¥/

Course results

100
90#. =
30
70

T

10 4 -

1 23 456 78910
Essay mark

m78 56 64 58 6% 73 79 59 63
82 57 77 63 65 56 70 62 66

a The mean = 66.5
b o, =8.139 410 298 ..
=81 (1dp)

x-Xx
€ z=

s
_ 73-665
8.1
= 0.802 469 135 ..

=08 (Edp) v

x-X

d z=

s
_ 68-60
To12s
=0.64
Nell had a better result in

the first test. v

m a Angle for C=360° - 120° - 90°

=150°
150
Number of brand C = —x 9000
360
=3750 v

Kumbar bought

Kumber sold per week I
2200 2200
2000 2000
15804 v 1800
1600—— 1600
B % 1400
1200 1200
1000 > 1000
RoD] SRR B 800
600} o~ oL 600
400 oy 400
200 200
-
1 2 3 4 5

b In week 2, 1100 gift packs were sold.

v
¢ Tnweek 4, 200 of brand B gift packs
were sold. v
d Number of brand A bought
= -12—0 x 9000
360
= 3000 v
Total sold
=500 + 400 + 700 -+ 600 + 300
= 3000 v
No gift packs of brand A
were unsold. 4

324 Worked Solutions Ch 6: Correlation Unit 2 Test Q23-25




