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ANGLES AND LINES

-

Geometric Reasoning sTuDY NoTEs

A
1 An angle is made up of two arms (rays) meeting at a vertex.
For example, the angle shown is named ABC, or CBA, or B. B
2 Angles (£s) can be classified according to their size: ¢
e acute angle: less than 90° ¢ right angle: equal to 90°
* obtuse angle: between 90° and 180° e straight angle: equal to 180°
¢ reflex angle: between 180° and 360° * revolution: equal to 360°
For example, what type of angle is ZDEF? 1t is between 180° and 360°
~. reflex angle E
3 Special angles include:
adjacent complementary supplementary vertically opposite
share a common two or more two or more opposite angles
arm and vertex angles adding to 90° angles adding to 180° are equal
For example: Find the supplement of 50°.
As supplementary angles add 180°, then the supplement of 50° is 130° (50 + ? = 180)
4 Markings are used to show equal size and length. b
For example, in the diagram, LZACB = ZDCE and BC=DC i f
5 Parallel lines have the same direction. AB parallel to CD is written AB |l CD. A E
When a third line, called a transversal, cuts parallel lines, the angles formed have special
relationships.
corresponding alternate co-interior
angles are equal angles are equal angles are supplementary
A B

6 Perpendicular lines meet at right angles.
AB perpendicular to CD is written AB L CD.

Checklist

Can you:

1 Name and classify angles?

2 Recognise adjacent, complementary, supplementary and vertically opposite angles?

3 Identify corresponding, alternate and co-interior angles?

4 Use symbols to represent equal angles, equal sides, parallel lines and perpendicular lines?
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ANGLES AND LINES

Geometric Reasoning SKILLS CHECK

1 Name the angles marked with an asterisk (*).

a A b D F
B< *
c o G
2 What type of angle is each of the following?
a 62° b 355° c 151°
3 From the diagram, where ADEC is a rectangle, name: b B £
a aright angle
b an acute angle
¢ apair of adjacent angles.
A C

4 Find the:
a complement of 72°
b supplement of 100°
¢ complement of x°
d supplement of y°

5 Find the value of each pronumeral.

a b C
x°/68° Y 35° 40\, 140°
160°

C

6 Find the value of each pronumeral.

a 58° b /
76°/ y°
Xx° x°
y / 60°
70° Yo\ /x°
7 Find the value of x, giving reasons.
a b c 125°
135°,/x° x° X°

140°
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ANGLES AND LINES

Geometric Reasoning TERMEDIATE TE

Multiple Choice

1 The values of x and y are:
A x=120,y =60 B x=120,y =120 X°
C x=60,y=120 D x=60,y=60 (1 mark)

2 The complement of 75° is: y

A 5° B 15°

C 105° D 125° (1 mark)
3 Which of the following angles are supplementary?

A LABCand £LCBD B /BAC and £BDC
C LACBand £DCB D /CBA and £LCDB (1 mark)

4  Which of the following is true?
A x =75 (corresponding Zs, AB Il CD)
B x =75 (alternate s, AB Il CD)
C x =105 (vertically opposite £s)

D x =105 (co-interior £s, AB || CD) (1 mark)
5 Which of the following is not true?

A a=115 B b=60

C ¢c=120 D d=135 (1 mark)

Short Answer

6 Find the value of each pronumeral: Hint 1

a b c
x° 2x° 110°
X°\/ x°
(2 marks each)
A B C
7 Complete with reason: Hint 2 70°
LBDE = ( )
LCBE = ( )
LDBE = ( ) 55° (6 marks)
D E
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Hint 1: Form a simple equation to solve.

Hint 2: Keep your reason concise.
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ANGLES AND LINES

Geometric Reasoning DVANCED TE

1 Find the value of the pronumerals:
a b C (1 mark each)

137° A
_ X 80°
X 150°

0

2 Find the value of x:
a b C (2 marks each)

) 3x°
50°\ (2x + 10)° (2x + 10) "
3 Find the complement of y° (1 mark)
4 Find the supplement of p° (1 mark)
5 Find the pronumeral:
a b C (1 mark each)
70° XO
v | 78° x* Y 160° 130°
6  Write the value of the pronumerals:
a (1 mark) b (1 mark) ¢ (1 mark)
x° 35° Xo
32° X
280° 41°
d (3 marks) e (1 mark) f (1 mark)
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ANGLES AND LINES

Geometric Reasoning

7 Find the value of the pronumerals:

a b c
(2y + 30)°
(x +50)° 120°
2x° v
140°
d e f (2 marks each)
2 2x° 140°
(x +10)° (4x + 20)° (y+10)°\ /" (y-10)° 3%
8 Two complementary angles are (2x + 20)° and (x + 10)°.
Find the value of x. (2 marks)
9 The vertically opposite angles are (4x + 20)° and (2x + 60)°.
Find the value of x. (2 marks)
10 Supplementary angles are 2x°, (x + 40)° and 20°.
Find the value of x. (2 marks)

11 Find the value of the pronumerals:

a (3 marks) b (1 mark) ¢ (3 marks)

(=7
d (1 mark) e (1 mark) f (2 marks)
55° 50°
38°
S 60° /. 35°
s 27°\ % X ¥
12 Find the value of the pronumeral:
a b C / (2 marks each)
(2x + 40)° (3x + 40)°
o (4x + 30)°
(3x + 10) (x + 20)°

/
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TRIANGLES AND

QUADRILATERALS

Geometric Reasoning STUDY NOTES

1 A triangle (A) has an angle (£) sum of 180°, and can be categorised according to:
e Sides: equilateral—3 sides equal; isosceles—?2 sides equal; scalene—0 sides equal

o Angles: acute-angled—all angles less than 90°; right-angled—90°; obtuse-angled—between 90°
and 180°.

For example, find the value of x, giving reasons:

VAN«

x =50 [base £s of isos. A equal] x =110 [ext. £ of A equal to sum of 2 int. opp. £s]

2 A quadrilateral has four sides, and includes:

square rectangle parallelogram rhombus trapezium kite

L/ /A VC

3 A convex quadrilateral is a four-sided polygon wih diagonals inside the figure.

4 The angle sum of a quadrilateral is 360°. For example, find the value of the pronumerals:

a x =360-260 |x° 120° b 7x+80=360 3x°
- 100 Tx_ 20
80° 60° 7 7 (2x + 10)° (2x - 20)°
x =40
5 Special quadrilateral properties | Parallelogram | Rhombus | Rectangle | Square | Trapezium Kite

Opposite sides equal v v v v

Opposite sides parallel v v v v one pair

Adjacent sides equal v v some are
Adjacent sides perpendicular v v

Opposite angles equal v v v v one pair
Diagonals equal in length v v

Diagonals bisect each other v v v v one is bisected
Diagonals cross each other at 90° v v v
Diagonals bisect angles of quad. v two bisected

For example, find the value of the pronumerals:

D
3x 75 .
T=F b /BCD =60 y
x:25 x:30
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A B
Checklist ;7‘
Can you:
1 Find the value of unknown pronumerals in triangles and quadrilaterals? |:|
2 Give adequate reasons when finding the size of angles in triangles and quadrilaterals? |:|
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TRIANGLES AND

QUADRILATERALS

Geometric Reasoning SKILLS CHECK

1 Find the value of each pronumeral:

a b C 0 a°
50° 110

x° 55° 70° , b° 80° 70°

d e f o
40° q
tO
80° 100°
y° x°\120°

2 Find the value of the pronumerals:

a b
c d 70°
15°

- 60°
XO

€ o f 80°

80° . .
/. 70 70

3 Find the value of the pronumerals, giving reasons:

a A B b
140°
XO
C D E
4 1If ABCD is a parallelogram, find the value of x, giving reasons:
a E b A B
Xﬂ
80°

A/ X B
50°
5 ¢ b ¢ z‘;E! PAGE 137
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TRIANGLES AND

QUADRILATERALS

Geometric Reasoning TERMEDIATE TE

Multiple Choice

1 The angle sum of a quadrilateral is:
A 90° B 180° C 360° D 400° (1 mark)

2 The values of ¢ and d are:
A ¢ =40°d =40° B ¢=60°d="70° A
C ¢=60°d=40° D ¢=40°d="70° 140° (1 mark)

3 Helen knows that two angles in a triangle are 40° and 57°. She concludes that the triangle is:
A right-angled B obtuse-angled C isosceles D scalene (1 mark)

4 The value of x is: Hint 1
A 50 B 115
C 105 D 110 X , 130° (1 mark)

5 Louise drew a quadrilateral with diagonals that bisect at right angles. Her quadrilateral could not

be a:
A kite B square C rhombus D trapezium (1 mark)
6 A quadrilateral has two pairs of equal sides and one axis of symmetry. It must be a:
A Kkite B parallelogram C rectangle D trapezium (1 mark)
Short Answer
7 Find the value of the pronumerals. (2 marks each)
a b c ] 1300
72°
Xx° yo 70° X° y - X° y°
8 Find the value of the pronumerals, giving reasons. (2 marks each)
a b c
XO
70° 55°

9 Find the value of the pronumerals, giving reasons for your answer.

a A B E b (3 marks each)
X\ Y° 60°
1050 N\
D C

| Your Feedback =2\ PhcE 138
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Hint 1: First find the angles inside the isosceles triangle.



TRIANGLES AND

QUADRILATERALS

Geometric Reasoning DVANCED TES

1 Find the value of the pronumerals:
a (1 mark) b (1 mark) ¢ (3 marks)

iy
150 155°
d (1 mark) e (2 marks) f (3 marks)
70° 55°
XO
x° y
55°
ZO
2 Write the value of the pronumerals:
a (2 marks) b (2 marks) ¢ (2 marks)
o 75°
2 40°
yO
- v/ e
3 What is the value of each pronumeral?
a (2 marks) b (3 marks) ¢ (2 marks)

Q
40°

O
35° 55° Z

© Pascal Press ISBN 978 1 74125 466 2
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TRIANGLES AND

QUADRILATERALS

Geometric Reasoning CED TEST co

4  Find the value of the pronumerals:
a b C (2 marks each)

4x° 0)°
3x° 2x° 10)°

5 Find the pronumeral:

a
A (ZXLWA
> 130°
d e f (2 marks each)
(2x + 20)° |
XD
(2% + 30)° (x + 40)° 144°

6  Write the value of the pronumeral:
a (1 mark) b (1 mark) ¢ (1 mark)

J XO

135°

d (1 mark) e (2 marks) f (2 marks)

2y - 60)°

Your Feedback @A“m
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PROBABILITY

-

Chance sTUDY NOTES 0

\a

1 Probability is the study of chance.

2 The probability of an event is expressed as a fraction, decimal or percentage.

3 An event will have a number of outcomes.

For example, list the outcomes if a die is tossed. There are six outcomes: 1,2,3,4,5, 6.

4 A simple event is an event where each possible outcome is equally likely.
5 Probability ranges from 0 (impossible event) to 1 (certain event).

6 The probablity of an event Pr(E) is written as:

Pr(E) _ number of favourable outcomes
number of possible outcomes

For example, a bag contains three red balls and two blue balls. If a ball is chosen at random, what
is the probability that the ball is red?

Pr(red) = %

7 The sum of all possible outcomes of an event is 1.

For example, a coin is tossed. Write down the possibility of throwing a:
a head b tail

-, Pr(head) = % . Pr(tail) = %

. e 101
As these are the only two possible outcomes, the sum of the probabilities is St5= 1.

8 When we identify complementary events, we can quickly determine probabilities.

For example, a die is tossed. Find the probability of not tossing a 4.
Pr(not tossing a 4) = 1 — Pr(tossing a 4)
1

S
5 6

6

9 Insome questions the outcomes are not equally likely.

For example, the spinner illustrated is used to choose a number.
What is the probability of spinning a 3?
Two of the sectors are labelled with the number 3,

so Pr(spinning a 3) =

(YN

Checklist

Can you:

1 List all possible outcomes of a single event?

2 Recognise that the sum of probabilities is equal to 1?
3 Identify the complement of an event?

4 Find the probability of a complementary event?

5 Solve word problems involving probability?

mm mmmf R}
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PROBABILITY

Chance SKILLS CHECK

1 A bag contains nine identical balls, numbered 1 to 9. A ball is selected at random from the bag.
Find the probability that the number on the selected ball is:

a 3 b even ¢ odd

d notodd e composite f prime

g divisible by 3 h afactor of 15 i lessthan?7

j more than 4 k 3or5 I even or odd?
2 A dieis rolled. Find the probability that the number is:

a asix b less than 4 ¢ not three

d not an odd number e asquare number f aseven.

3 A bag contains 4 red marbles, 3 white marbles, 2 green marbles and a blue marble. A marble is
chosen at random. What is the probability that the marble is:

a red? b white? ¢ white or green?
d not blue? e black? f red, white or blue?

4 A jar contains jelly beans. The ratio of red jelly beans to white jelly beans is 4:3. If a jelly bean is
selected at random, what is the probability of choosing a red jelly bean?

5 'The circle illustrated represents a spinner where identical sectors
are coloured using blue (B), red (R) or green (G) paint.
What is the probability of spinning: &?A
a red?
b green? VABV

¢ not blue?

6 A jar contains 6 red, 4 black and 2 green jelly babies. A jelly baby is selected at random and
eaten. What is the probability that the jar now contains 5 red jelly babies?

7 At a certain hospital the probabilty of a female birth last year was 0.53.

a What was the probability of a male birth? v

b If there were 1200 births last year, how many were likely to be female? h
8 Kalie uses the spinner illustrated to determine what she does tonight. u

What is the probability that she will: 80°

a watchTV? v

b not tidy her room?

:‘ /g! PAGE 140
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\_ MINUTES

PROBABILITY

Chance

Multiple Choice

1 A bag contains 6 red cards and 4 blue cards. A card is chosen at random. What is
the probability that the card is blue?

4 2 2 3
2 A die is thrown. What is the probability of not throwing a three? Hint 1
1 1 1 5

3 Each letter of the word PROBABILITY is written on identical cards and the eleven cards
placed in a bag. If a card is drawn at random, what is the probability that the card is the letter B?

1 1 2 6
A E B H C H D H (1 ma rk)
4 A card is selected from a normal deck of playing cards (52 cards). What is the probability

that the card is a red seven?

1 1 2 2
5 In the game of ‘lotto’ there are 45 balls numbered 1 to 45. Peter predicts that the first
number drawn will be higher than 40. The probability that Peter is correct is:
1 4 1 1

Short Answer

6 A bag contains 4 red balls, 2 green balls and 2 white balls. A ball is chosen at random.
What is the probability that the ball is:

a red? b white? ¢ not green? (1 mark each)

7 100000 tickets are sold in a lottery. Sharon buys 10 tickets.
a Find the probability that Sharon wins first prize. (1 mark)
b Sharon does not win first prize. What is the probability she will win second prize? Hint 2

(2 marks)
8 The six faces of a die are renumbered as 1,1, 2, 2, 2, 3. If the die is rolled, what is
the probability that the number rolled is a 2 or a 37 (2 marks)
9 A soccer club sold 100 raffle tickets. Mitchell bought ticket number 14.
a Find the probability that Mitchell wins first prize. (1 mark)
b What is the probability that the winning ticket will be one off Mitchell’s ticket number? (1 mark)

10 ATV game show features a computer screen that rapidly flashes $50 | $0 | $20
each of the nine squares illustrated, one at a time in random order. s80 | $10 | so
The contestant calls ‘stop’ and wins the amount displayed on the 540 | $0 | $75

illustrated square. What is the probability the contestant wins:
a $50? (1 mark) b nomoney? (1 mark)

¢ atleast $50 1 mark
$ ( ) ‘ Your Feedback @’AGE 141

ITERMEDIATE TEST

Hint 1: Use complementary events.
Hint 2: There are still 99999 tickets left in the draw.
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PROBABILITY

Chance

From the word CHANCE a letter is chosen at
random. What is the chance that the letter is:

a anA? b aC?

a consonant?
(1 mark each)

¢ avowel? d
e not a consonant?

Two dice are rolled and their sum is calculated.
The results are to be listed in a table.

a Complete the table: (2 marks)
1 3 5 6
1 2 3 4 5
2 3
3 4
4
5
6
Which is the most likely sum? (1 mark)

¢ What is the probability that the sum will be:
i odd? ii less than 7?
iii asquare number? iv prime?
v divisible by 3? vi a multiple of 4?

vii a factor of 12? (1 mark each)

A bag contains numbered balls. The probability of

selecting a 2 was%, a3 was%.The remainder of

the balls were numbered 1.

a What is the smallest possible number of balls
in the bag? (2 marks)
b What is the probability of selecting:

i al? (1 mark)
ii less than 3? (1 mark)
iii an odd number? (1 mark)

A die has been renumbered with the number 3
replaced with the number 2. If the die is rolled,
what is the probability that it is:

a a2? (1 mark)
b even? (1 mark)
¢ less than 3? (1 mark)

A coloured ball is randomly chosen from a bag. The
table shows the probabilities of the four colours.

blue | green | red |yellow
probability | 0.25 0.3 0.1
a What was the probability of selecting a red
ball? (1 mark)

\_ MINUTES

b If there were 40 balls in the bag, how many
balls of each colour are there? (1 mark)

¢ Explain why there cannot be 10 balls in the

bag. (1 mark)
d  What is the smallest possible number of balls
in the bag? (1 mark)

6 Two dice are rolled and their product is

calculated. The results are to be listed in a table.
a Complete the table: (2 marks)

1 2 3 4 5 6

v |HhW(IN|=

b Which are the most likely products? (1 mark)
¢ What is the probability that the product will

be:

i even? (1 mark)
ii  composite? (1 mark)
iii amultiple of 4? (1 mark)
iv afactor of 36? (1 mark)
v prime and odd? (1 mark)
vi prime or odd? (1 mark)

7 A bag contains balls which are of four different

colours. It is twice as likely to choose an orange
ball than it is to choose a pink ball. It is three
times as likely to choose a pink ball than a green
ball, and twice as likely to choose a red ball than a
green ball.

a Find the probability of choosing each colour.

(2 marks)

b What is the smallest possible number of balls
in the bag? (1 mark)

c¢ If there are 72 balls in the bag, how many are
red? (1 mark)

d If the red balls were removed from the bag,
what is the probability of choosing a green or
an orange ball? (1 mark)

| Your Feedback =2\ PhGE 141
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Data Representation and Interpretation

DATA REPRESENTATION

-

sTUDY NOTES 0

1 Data can be represented in tabular form (e.g. frequency distribution table) or graphical form
(e.g. frequency histogram, frequency polygon, sector graph or column graph etc.).
For example, given the completed frequency distribution table, draw a frequency histogram and

polygon for the following discrete data.

18 1 ——nhistogram
Score Tally Frequency - ? ~ polygon
41 HH 5 g !
3
42 HH 7 s 5 -
= 41
43 R 10 = 5L
2 .
44 HH 6 1 *(
45 [ 0 - | | } }
4 4 43 44 45
Score
2 When data are continuous, they Cal'l be grouped Class interval | Class centre Tally Frequency
in class intervals to make them easier to 2125 ’; o ;
tabulate and graph.
grap 26-30 28 HH 7
For example, complete a frequency table
for the following data. 31-35 33 HH | 11
36-40 38 HH 5

21 39 28 36 33 32 27 24 32 34 29
25 33 40 28 31 27 26 26 34 34 38
21 23 35 39 32 22 35 24

3 A dot plot can also be used to represent data in graphical form.

For example, use the dot plot to complete a frequency distribution table.

[ ]
. o Score | Frequency
e o ° 16 3
[ [ ] [ [ ]
[ ] [ ) [ ] [ ) 17 5
16 17 18 19 18 2
Score 19 4

4 Another form of data representation is the stem-and-leaf plot.
For example, draw a back-to-back stem-and-leaf plot for the heights of boys and girls in class 7M1.
Boys (cm): 147, 138, 142, 143, 153, 158, 162, 157, 161, 155, 145, 153
Girls (cm): 138, 143, 145, 148, 151, 146, 163, 134, 143, 146, 148, 145

* Many girls’ heights are clustered in the 140s.

e 163 cmis an outlier for the girls as it is a score
which is much higher than the nearest score.

NN

Ul

Boys Girls
8113/ 4 8

N W Ww

2
3 |15/ 1
11]16] 3

14,3 3 55 6 6 8 8

Checklist

Can you:

1 Understand the terms discrete, continuous, clustered and outlier?

2 Draw a frequency histogram and frequency polygon?

3 Draw a dot plot and stem-and-leaf plot?

K
0
0
D/
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DATA REPRESENTATION

Data Representation and Interpretation

1

SKILLS CHECK

Use the frequency table to draw a frequency histogram and polygon.

Score | Frequency
21 4
22 8
23 10
24
25

The masses (in kg) of students in class 7B are listed below. Complete the table.

62 65 58 59 64 Class interval (kg) | Class centre (kg) Tally Frequency
51 48 46 53 65 46-50
69 71 63 62 54 51-55
52 54 61 64 67 56-60
48 53 64 68 61 61-65
54 59 53 49 58 66-70
71-75

Use the frequency histogram to complete the frequency distribution table.

Score | Frequency

f f f f f
71 72 73 74 75
Score

Frequency
o = N W b Ul O

Draw a stem-and-leaf plot for the following data:
77 68 79 84 51 57 53 69 73 81 78 61 58 69 78 79
91 84 80 71 76 82 71 60 63 67 8 90 70 73 78 89

A stem-and-leaf plot records the scores in the year 7 English test. Transfer the data to the table.

Stem Leaf Class interval Class centre Frequency
212 7 8 8 9 20-29
3] 347 7 8 89
4/ 0 03 4456 5039
5/ 1 2 3 8 9 40-49
6| 3 4 47 8 8 50-59
60-69

:‘/g! PAGE 143
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DATA REPRESENTATION

Data Representation and Interpretation

1 A die is tossed 35 times and the results
recorded below.

2 4 1 4 4 3 6 5
1 2 4 2 3 6 4 5
31 2 3 4 2 4 1

4 5 4 3 2 3 4
Complete a frequency table. (3 marks)

oY WA W

Draw a frequency histogram
and frequency polygon. (3 marks)

¢ How many times did a number
less than 3 occur? (1 mark)

2 A survey is conducted to determine the hair
colour of 72 students in year 7. The results
are shown in the sector graph below.

a Complete the table below.
Hint 1 (2 marks)

Colour Angle Frequency

blonde

brown

black

red

b Draw a column graph. (3 marks)

Hint 1: A revolution measures 360°.
Hint 2: An outlier is an individual score that is
separate from other scores.

74 Excel SMARTSTUDY YEAR 7 MATHEMATICS

TERMEDIATE TE

3 The dot plot below shows the shoe sizes of
19 students.

[ J
[ J
[ ) [ )
[ ) [ ] [ ) [ ]
[ ] [ ) [ ] [ ) [ ]
[ ] [ J [ ] [ J [ ] [ ]
6 7 8 9 10 11 12
Score
Identify the outlier. Hint 2 (1 mark)
Draw a frequency table. (2 marks)

What is the most popular size? (1 mark)

AN T O

What is the range of shoe sizes? (1 mark)

4 The stem-and-leaf plot below shows the

results of a ‘beep fitness’ test for a class

of students in Year 7. The data has been
presented in tenths of a second. This means,
for example, that 7.8 seconds is shown as

78 tenths of a second.

Boys Girls
3

w = o
o o N
00 N

0
2
8

H 00
w o
1w ouTu,
NN WN
OWoo~NOYUT

2

a Find the number of boys
involved. (1 mark)

b If the lowest score is 4.3, find the
highest score for the class. (1 mark)

¢ Draw a frequency table for the
class. (3 marks)

d Draw a frequency histogram
and frequency polygon. (4 marks)
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DATA REPRESENTATION

Data Representation and Interpretation

The divided bar graph shows the way Marg
spends her wage each week.

Rent Food _Sav- Other
1 1 1 Ings 1

a If she earns $1200 each week, how much
does she spend on

i food? (1 mark)
ii  rent? (1 mark)
b If she spends $360 on rent, how much does
she
i save? (1 mark)
ii spend on food, savings and other
activities? (1 mark)

A survey of ten students found their favourite
colours. The results are shown in the dot plot.
Draw a divided bar graph to represent the data.

(2 marks)
°
°
°
° °
° °
° ° °
red blue green

Favourite Colours

The stem-and-leaf plot shows the results of a
maths test. Complete the frequency table for the

data. (1 mark)
Stem Leaf Marks | Students
6 078 60-69
7 22489 70-79
8 3578 80-89
9 0025 90-99

A group of students was surveyed to find the
number of pets at home. The results were
recorded on a divided bar graph without labelling.
There were twice as many dogs as cats. There
were some rabbits and two birds.

a Label the graph. (1 mark)
b How many pet rabbits? (1 mark)

¢ If the data were recorded on a sector graph,
what angle is used to represent dogs? (1 mark)

MINUTES

The graph shows the amount of time Liam spends
on different activities at the gym.

Bike Treadmill Weights

a  What percentage of the time does he spend on:

i treadmill? ii  weights? (1 mark each)
b If he spends an hour at the gym, how long

does he spend on the:

i bike? i treadmill? (1 mark each)

¢ If he rides the bike for a quarter of an hour,
how long does he spend on the:

i treadmill? ii weights? (1 mark each)
A survey of people found
the state where they were SA
born. 60°

a Draw a divided
bar graph for the
data. (2 marks)

b If there were 36 people surveyed, how many
were born in:

i NSW? ii  Victoria? (1 mark each)
¢ If 18 people were born in NSW, how many

were:

i involved in the survey? (1 mark)

ii bornin SA? (1 mark)

iii born in Victoria? (1 mark)

The table shows the masses of a group of students.

Girls | 42, 53, 49, 45, 46, 40, 39, 51, 53

Boys | 42, 46, 59, 46, 61, 47, 42, 49, 58

Complete the ordered back-to-back stem-and-
leaf plot. (2 marks)

Girls Boys

oajlu| b w
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DATA ANALYSIS

Data Representation and Interpretation STUDY NOTES

1 Data are collected using a census or a sample. A census involves collecting data about every
individual in the whole population. For example, the Australian Bureau of Statistics (ABS)
conducts a census of the Australian population every five years. A sample involves collecting data
from part of the population. If a large enough sample is taken, we can get some idea about the
whole population. For example, to ascertain the popularity of the Prime Minister, a phone call of
1000 adults might be conducted.

2 A calculator can be used in a random sample. For example, one thousand students are each
allocated a number from 0 to 999. The random number generator on the calculator can be used
to choose 20 students at random.

3 A sample is biased if it does not fairly represent the whole population. For example, a sample
of 1000 adults to ascertain the popularity of the Prime Minister would be biased if all the adults
sampled lived in the same suburb. In order to be fair, the sample would have to include adults
from different parts of Australia and from different age groups.

Measures of location are mean, median and mode.
The mean ( x ) is the average of a set of scores, where x = sum of scores + number of scores.

= 3+7+§+4+2 —44

6 The mean can also be found by placing your calculator in statistics (STAT) mode. (Check the
instructions that came with your calculator.)

For example, find the mean of 3,7, 6,4, 2.

7 'The median is the middle of the scores when the scores are arrranged in order.
For example, find the median of the following scores:

a 4,8,8,6,2,9,1 b 34,4,62,48 i.e.4,34,48,62
1e.1,2,4,6,8,8,9 As there are an even number of scores, the
. median is 6 median is the average of 34 and 48 . median is 41

8 'The mode is the most common score—the score with the highest frequency.
For example, find the mode of the following scores:

a 14,4,7,4,8,11 b 9,8,6,2,3,9,7,8
The number 4 occurs most often (twice) The numbers 8 and 9 occur most often (twice each)
. mode is 4 . mode is 8 and 9

9 A measure of spread is the range. The range of a set of scores is the highest score minus the
lowest score. For example, find the range of the following scores:
a 12,8,43,-4,32 b 234,1.3,7.43,4.02
Range is 43 —(-4) =43 +4 .. range is 47 Range is 23.4 - 1.3 .. range is 22.1

10 Scores may be clustered together or an outlier might exist. An outlier is a score much lower or
higher than other scores. For example, in the scores 3,8, 5,7, 6, 6,31, 6, the scores are clustered
about 6 and there is an outlier of 31.

Checklist

Can you: j
[]
[]
[
[]

1 Recognise the difference between a census and a sample?
2 Find measures of location (mean, median, mode)?

3 Use the calculator to find the mean?

4 Find a measure of spread (range)?
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DATA ANALYSIS

Data Representation and Interpretation SKILLS CHECK

1 Would we use a sample or a census to answer the following statements?
a What is the population of NSW?
b Who is likely to be the next Prime Minister?
¢ Who is 7M3’s favourite teacher?
d How many students in year 7 have braces?

2 A survey of 100 students is conducted to find out whether
the students want a change in the school uniform.
a What percentage of students do not want a change
in the uniform? Male 20 34
b Of those students who want a change, what percentage Female 20 26
are female?

Uniform survey results

Change No change

3 Find the mean of the following:

a 4,7,8,4,2 b 3,11,14,7,6,7
c 04, 2.56, 3.84, 4 d —4,7,6,8 -2
4 The mean of eight scores is 6. Find the value of the pronumeral, if the scores are:
a 2,5,6,10,15,3,x,5 b 3,y,6,9,2,-1,4,8
5 Calculate the mean correct to 2 decimal places:
a 3,6,8,9,2,3,3,3,5,4,4,7,8,3,9 b 12,16,13,15,12,15,18,16,15,11,18
6 The mean of five scores is 10. If another score is added, the mean increases to 12. Find the new
score.

7 Find the median of the following:

a 35,14,6,25,11 b 98,43,56,2,76,44,41,44, 58, 56
8 What is the mode of:
a 3,17,4,3,8,14,15? b 12,-4,9,11,9,6,81,4,12?
9 Find the range of:
a 12,7,4,2,5 b 3,6,-1,-15,2,7,4,6,8,2,-1,0,11
10 Two groups of students were given the following marks for their French assignments:
Group 1: 5,5,6,7,6,7,5,7,6,6 Group 2: 9,8,7,2,4,7,5,8,7,3
Compare the groups in regard to:
a mean b median ¢ mode d range

11 The following scores are arranged in ascending order. The median is the same as the range. Find

the value of x:
:( /g! PAGE 145

a 2,3,5,x,8,8,9 b x,2,2,4,5,5
¢=XQq L=XEeL] Suonnjos pojIom39s(Q|L 929 Ol €6 CIpuecq ¢eg 0Sq ¥ eL ¢C¢9 ¥9¥Iq
crseq L1=4Aq z=xep €P LTI 89 GBE %0Sq %09 ez Snsuad p snsuadd d[dures g snsud el [ SISMSUY.
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DATA ANALYSIS (25

Data Representation and Interpretation

MINUTES

Multiple Choice

1

The mean of the scores 4,7,2,8,6,4,3,0,1,5 is:

A 3 B 4 Cc 5 D 352 (1 mark)
The median of the scores 4, x, 2, 10 is 6. The value of x is:

A 4 B 6 Cc 8 D 9 (1 mark)
Find the mode of the scores 4,2,8,6,4,5,7,12,8, 4.

A 2 B 3 Cc 4 D 5 (1 mark)
The range of the scores 4,2,5,-1, y, 3 is 10. The value of y could be:

A 11 B 8 c 9 D 10 (1 mark)

Five students scored marks in their English and science
tests as noted in the table. Which one of the following
is correct?

A The range of English marks is 11.

B The mode of the science marks is 75.

C The median of the English marks is more than the median of the science marks.

D The mode of the English marks is less than the mode of the science marks. (1 mark)

Test marks
Students | A B C D E
English 68 71 68 80 74
Science 75 68 73 79 79

Short Answer

6

10

Hint 1: First find the sum of the four scores.
Hint 2: Find the mean, median, mode and range

For the scores 9, 6, 5, 5, 2, 3, 5, find the:

a mean b median ¢ mode d range (1 mark each)
For the scores 4,0, 3,5,11,-3,6,3, 5,9, find the:
a mean b median ¢ mode d range (1 mark each)

After four maths tests Jo’s mean is 76. As an incentive, her parents have offered to buy
her a mobile phone if she can increase the mean to 80 following her next test. What mark
will Jo need to score to receive the phone? Hint 1 (2 marks)

In February the Harvey family

decided to record the age and Age and height: Harveys

height of each member of the Cliff Anne Fiona Craig Jason

family. The results appear in Age (years) 9 90 14 11 6

the table. Find the mean age iy T 176 172 165 158 145

and mean height of the

Harvey family as at February. (2 marks)

The heights, in cm, of the players on two junior boys basketball teams are as follows:
Tigers: 163,168,171, 163,165, 166, 172,160 Eagles: 171, 163,170,173,159,172, 164, 164
Compare the two teams, commenting on measures of location and spread. Hint 2 (4 marks)
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DATA ANALYSIS

Data Representation and Interpretation

The mean mass of Ben, Ken and Len is 52 kg. If
Ben’s mass is 48 kg and Ken’s mass is 50 kg, what
is Len’s mass? (2 marks)

A company’s mean profit for the first four months
of the year was $120 000. The profit in May was
$150 000 and in June $180 000. What was the
mean monthly profit in the six months? (2 marks)

A set of four different numbers has a range of 6
and a mean of 6. None of the numbers are 6. What
is a possible set of numbers? (1 mark)

The median of four scores is 6.5. If the range is 3
and the mode is 7, find the four scores. (1 mark)

A score was added to the set of scores:

4 6 6 8 8 12

What was the new score if the new
a mode is 6? b meanis7?
¢ medianis7? d rangeis 12? (1 mark each)

The mean of five scores is 9. When one of the
scores changes, the mean increases by 2. What is
the change in the score? (2 marks)

The number of goals scored by Mark’s football
team in five games is listed below:

4 2 4 2 2

In the sixth game, no goals were scored.
Comment on the change to the:

a mode b median

Cc range d mean (1 mark each)

A maths quiz taken by five students is marked out
of 10 and the results are whole numbers. Give a
possible set of students’ results, if the:

a median is 6, the range is 6, mode is 6 and the

mean is 7. (1 mark)
b median is 6, the range is 9, mode is 6 and the
mean is 5. (1 mark)

In four games a hockey team scored an average of
three goals. In the fifth game the team won by five
goals, and their overall game average increased
by one goal. What was the final score in the fifth
game? (2 marks)

10 Find the mean, mode, median and range of the

following:

a 04,0.04,0.4,0.04,4,04 (4 marks)
lvl 723131 (4 marks)
4 2 4 3 4

c 4,-3,2,-1,-1,1,-2 (4 marks)

11

12

13

14

15

16

17

18

19

MINUTES

ADVANCED TES

The mean of four scores is 8. When another two
scores are included, the mean increases by 4. If
one of the new scores is 12, what is the other new
score? (2 marks)

A set of seven scores has a median of 6. Two new
scores are added to the set. What will be the new
median, if the new scores are 5 and 10? (1 mark)

The mean of a set of ten marks is 4. When another
two marks are included, the mean doubles. What
is the mean of the two additional scores? (2 marks)

The heights of students in a class were recorded
and the average was 140 cm. Joshua and Mia

were absent. When their heights were included

in the class data, the mean height did not change.
If Joshua’s height was 143 cm, what was Mia’s
height? (2 marks)

Sheridan has completed four tests and her mean
mark is 70%. What mark (as a percentage) will
she need to get in her next test to increase the
mean to 75% (2 marks)

This set of data is arranged in ascending order.
1, 3, 4, x, 8, 8.

What will be the value of x, if the:
a meanisS5? (2 marks)

b medianis 6? (1 mark)

The mean temperature over five mornings in

a ski village was -3 °C. When the temperature

had been measured on the sixth morning the
mean had increased by one degree. What was the
temperature on the sixth morning? (2 marks)

Here are three scores: x, 4, y. The median and the
range are both 3. What are the missing scores?
(2 marks)

The Bardy family has four boys and two girls.

The mean age of the boys is 12 and the mean age
of the girls is 6. What is the mean age of the six
children? (2 marks)
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INTERPRETING DATA
FROM GRAPHS

Data Representation and Interpretation

-

sTupy NoTEs

1 A frequency table can be used to find measures of location:
* mean—Dby inserting an additional column, frequency x score (fx);
¢ median—by using the frequency column to find the middle score;
¢ mode—the score with the highest frequency;
* range—highest score minus lowest score.

For example, complete the table (right) and then find the mean, median and mode.

Mean = [Z means ‘sum of’]

=X
2f
102 _
=79 =5.37 (correct to 2 decimal places)

Median: the scores have been arranged in ascending

order. There are 19 scores, so the middle score will be

the 10th score. Working down the frequency column
from the top row, we can see that the 10th score is a
5 (there are four scores of 4 and six scores of 5)

. median = 5.

Mode: the score with the highest frequency of 7 was 6

Score (x) Frequency (f) x
4 4 16
5 6 30
6 7 42
7 2 14
Totals f=19 Sfr =102
- mode = 6.

2 A dot plot, frequency histogram or frequency polygon can also be used to find measures of

location:

* mean—by using the formula, sum of scores +~ number of scores;
* median—by crossing off the high and low scores in pairs to find the middle score;
* mode—the score with the tallest column. For example, find the mean, median and mode of

the data represented by the dot plot at right.
_(16x3)+(17x4)+ (18 x6) + (19 x 4) + (20 x 2)

Mean = 4+7+5+3+1

= % =17.89 (correct to 2 decimal places)

Median: cross off high and low scores in pairs. We end in the

middle column .. median = 18
Mode =18

3 A stem-and-leaf plot can also be used to find measures of location:

* mean—by using a formula or the calculator;

* median—by crossing off the high and low scores in pairs to find the middle score;

e mode—look for the most common score.

For example, find the mean, median and mode of the data

represented by the stem-and-leaf plot at right.

Mean: place calculator in STAT mode .. mean = 82
Median: first ensure that the stem-and-leaf plot is ordered,
cross off high and low scores in pairs. We are left with scores
80 and 82. .. median = 81 [half-way between 80 and 82] Mode: = 87

[ ]
[ ]
[ J [ J [ J
o [} [} [}
[ ) [ ) [ ) [ ) [ J
[ ] [ ] [ ] [ ] [ J
16 17 18 19 20
Score
6| 0 3 4 9
7/ 0 0 1 2 6 8 9
8| 0 2 7 7 7 9
9| 3 5 6 7 9
10| 2 2

Checklist

Can you:

1 Calculate the mean, median, mode and range from a frequency table?
2 Calculate the mean, median, mode and range from a dot plot, histogram or polygon?
3 Calculate the mean, median, mode and range from a stem-and-leaf plot?

K
O
0
D/
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INTERPRETING DATA

FROM GRAPHS

Data Representation and Interpretation SKILLS CHECK

1 The results of a maths quiz are recorded:
16 18 17 14 17 18 15 17 16 13 19 17 15 17 19 17

16 18 19 19 18 17 19 18 16 16 18

a Complete a frequency distribution table. Include fx (each score times its frequency) and
totals of frequency and fx.

b Find: i the mean of the results ii the median iii the mode iv the range

¢ What fraction of results is less than 17?

d If a result is chosen at random, what is the probability that it is greater than 17?
2 a Complete the frequency distribution table at right. SIOEY | WETETE x

b Find: i the mean of thescores ii the median 3 7

iii the mode iv the range 5 35
¢ How many scores are less than the mode? 12
d If a score is chosen at random, what is the probability 10
that it is greater than the mean?
Totals 2f=30 2fx =180

Car ownership

3 Data are collected on the number of cars owned by families living in /
a suburban street. The results are depicted in the histogram at right. & ‘;
a Find: i the mean of the scores ii the median s ‘3‘
iii the mode iv the range £ 5l -
b If a household is chosen at random, what is the probability that :)* N P O P
the family owns three cars? 1 2 3 4 5

Score (cars)

. Number of toothpicks
4 The contents of twenty packets of toothpicks were counted and the b

[ ]
results summarised in the dot plot at right. e o
. . an . [ ] [ ] [ J
a Find: i the mean of the scores ii the median e o o o
iii the mode iv the range s
b What percentage of packets contained less than 150 toothpicks? 48 149 10 1112
Score (toothpicks)
5 The results of a test were recorded in the stem-and-leaf plot at right. Test results
a Find: i the mean of thescores ii the median 5/ 0 29
iii the mode iv the range s g 2 Z; g 9
b What percentage of scores are less than the mean? Give your answer to 8l 1 5 9

one decimal place.
:( /g! PAGE148
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INTERPRETING DATA

FROM GRAPHS

Data Representation and Interpretation NTERMEDIATE TE!

Multiple Choice

1 The O in the table at right represents a digit in the stem-and-leaf 1] 2 8
plot. The scores are arranged in ascending order. If the median 2/ 0 456 9
has the same value as the range, then O is: Hint 1 Z ‘1) g g é 7 8
A 5 B 6 c 7 D 8 (1 mark)
2 The value of y in this frequency table is: Hint 2 Score (x) | Frequency (f) £
A 30 B 35 5 s
C 40 D 45 (1 mark)
4 32
5 y
3
Totals 3f=25 Sfr = 108
3 The median of the data represented by this frequency table is 6 and [ score | Frequency
the mode is two more than the range. If x < y then the value of x is: B P
A1l B 2 c3 D 4 y g (1 mark)
Short Answer
4 Use the dot plot to find the: : .
a mean of the scores e o o (2 marks)
b mode o o o o = (1 mark)
¢ median e ° o (1 mark)
bd ® ® hd hd
d range 21 22 23 24 25 (1 mark)
Score
5 A survey of fifteen students was conducted to find the Number of tablets
number of tablets in the family household. 4
The results appear in the frequency histogram. 23
a Find the following: Hint 3 < 9
i the mean score to 1 decimal place C b — (2 marks)
ii the median ot (1 mark)
12 3 4 5
iii the mode Number of tablets (1 mark)
iv the range (1 mark)
b A student is chosen at random. What is the probability that there is one tablet
in the family household? (1 mark)

Hint 1: First find the median. | VOUPFECUDACK CZ \ PAGE149
Hint 2: Complete the frequency table. CJ
X 100% = Q% PAGE 161
14
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Hint 3: The data could be summarised in a
frequency table.
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INTERPRETING DATA

FROM GRAPHS

Data Representation and Interpretation

1 The stem-and-leaf plot shows the results of a
science test.

Stem Leaf
5 09
6 2379 What are the mode, range
7 00456 and median?
8 237 (3 marks)
9 1

2 A setof scores is recorded in a table.

Score | Frequency
6 3
What are the mode, range
7 5 .
p 4 and median? (3 marks)
9 8
10 11

3 Consider the dot plot.

NT 000
O+ o000

°
°
f
8

°
f
7

I )
wu+t e

[ ]
f
3
What are the mode, range, median and mean?

(4 marks)

4 A back-to-back stem-and-leaf plot records the
heights, in cm, of a group of young people.

Boys Girls
13 37
97763 |14 2589
844400 |15 0045
553 |16 1
a What is the mode, range and median of the
boys? (3 marks)
b  What is the mode, range and median of the
girls? (3 marks)

¢ What is the mode, range and median of the
whole group? (3 marks)

d A person is chosen at random. What is the
probability that the person has a height of

150 cm? (1 mark)
5 A set of scores has been recorded in a table:
Score | Frequency
4 5
5 X
6 2

DVANCED TES

What are the possible values of x, if the:
a median is 4? b modeis5?
¢ meanis4.7? (1 mark each)

6 A stem-and-leaf plot is shown below.

Stem Leaf

3 a3a

4 0057hb

5 23444

6 589
What is the value of:
a a,if the range is 377 (1 mark)
b  b,if the median is 50.5? (1 mark)

7 The boys and girls in a year seven class are surveyed
to find the number of mobile phones in their homes.

6

Students

- N W b U

0 1 2 3 4 5
Number of mobile phones

- : Girls

a How many students were surveyed? (1 mark)
b How many girls were surveyed? (1 mark)
¢ How many boys had 5 mobiles in their

Key : Boys

homes? (1 mark)
d What was the total number of mobile
phones? (2 marks)

e  What was the modal number of phones for the:

i group? i girls? (1 mark each)
f What was the median for the:
i group? i girls? (1 mark each)

g Find the mean number of phones for the:

i group ii girls (1 mark each)
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WORKED SOLUTIONS ,,

CK YOUR SOLUT

ANGLES AND LINES
SKILLS CHECK PAGE 59

LABCor LCBA or LB
LFEG or LGEF

T 9o

2 a 62°acute
355°, reflex
¢ 151°, obtuse

o

3 a LADBor LBEC,others
b £4DAB, £BAC, others
/DAB and £BAC, £/DBA and £ABC, others

4 a As90-72=18
.. complement is 18°
b As180-100 =80
.. supplement is 80°
¢ As90 minus x =90 —x
.. complement is (90 — x)°
d As 180 minus y = 180 — y
.. supplement is (180 — y)°

5 a x=180-68 (straight angle is 180°)
=112
Lx=112
b y =90-35 (rightangle is 90°)
=55
Sy=55
¢ a =360- (140 + 160) (revolution is 360°)
=360 - 300
=60
soa=60

6 a Using ‘corresponding angles in parallel lines equal’
x =58
Using ‘vertically opposite angles equal’
y =58
. x=58,y=58
b Using ‘alternate angles in parallel lines equal’
x =76
Using ‘straight angle is 180
y=180-76
=104
o x=76,y =104
¢ Using ‘corresponding angles in parallel
lines equal’
x =70
Using ‘straight angle is 180’
y =180 - (70 + 60)

© Pascal Press ISBN 978 1 74125 466 2

=180-130
=50
~ x=70,y=50
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WORKED SOLUTIONS

ECK YOUR SOLUT!

7 a x=180-135 (straight angle) b
=45
b x=360-(90 + 140) (revolution) 110° 110°
=360 - 230

=130

¢ x=125 (corresponding angles, parallel lines) 2v=110 (corresp. Zs, |l lines) v/
or (corr. Zs, Il lines) =55/ o

ANGLES AND LINES
INTERMEDIATE TEST PAGE 60

120° X+x+x=360 (£sinarevolution) v
120° 3x =360
x =120 / (6 marks)
120° 7

x =120 (vert.opp £s)
y =120 (corresp. £s equal, Il lines)

sox=120, y=120 B (1 mark)

2 Complementary Zs add up to 90°
As 75 +15 =90, /BDE=70° (alt.Zs,ACII DE) /v
then the complement is 15° B (1 mark) LCBE =55° (alt. £s, AC| DE) v/

3 Supplementary Zs add up to 180° £LDBE =55° (/sin astraight line) /v (6 marks)

As LACB and £DCB form a straight line

(180°), they are supplementary. C (1 mark) ANGLES AND LINES
4 Try each of the alternatives. ADVANCED TEST PAGE 61
x =105 (co-interior £s, ABIICD) D v (1 mark)
5 1 a x=43
y=137 v/
b x=360- (150 + 80)
=360 — 230
=130 v
¢ 2x+90 =360
2x =360 -90
Try each of the alternatives. 2x =270
a =115 (co-interior Zs, Il lines) =135 (3 marks)
b =60 (4£sin a straight line) 2 a 2x+10+50=180 / o
¢ =120 (corresp. Zs, Il lines) 2% + 60 = 180 g
d =360 - (115 + 120) (4s in a revolution) 2% = 180 — 60 E:
=360 -235 2x =120 N
=125 =
«135 D v (1 mark) x =60/ 2
b 2x+10=x+40 v/ s
6 a 2x-x=40-10 i)
60° x=30 v/ g
60°\ /60° ¢ 2x+10+3x+2x=360 v/ %
7x + 10 =360 2
x+x+x=180 (4sin a straight line) v/ Tx=1360— 10 g
3x =180 7x = 350
x=60 v x=50 v/ (6 marks)
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3 (90-y)° v/
4 (180 -p)°v

5 a x=180-78
=102 v
b x+70+ 160 =360
x + 230 =360
x =360 - 230
x =130 v/
(3 marks)

(1 mark)

c x=130 v/

Xx° /58°
32°

x =180-58
=122 v
b x+35+280 =360
x + 315 =360
x =360 -315
=45 v/
¢ x+90+41=180
x + 131 =180
x =180-131
=49 v
d y=180- (40 + 60)
=180 - 100
=80 v/
Lx=80 v
-.z=180-80
=100 v/
e 2x+70=180
2x =180-70
2x =110
x=5 v
f 2x+20=90
2x=90-20
2x =70
x=35/ (8 marks)

2x + 140 + 90 = 360 v
2x + 230 = 360
2x =360 - 230
2x=130
x=65/
b 2y+30+y=90 v/
3y +30 =90
3y=90-30
3y =60
y=20 v/

(1 mark) .

¢ x+50=120 v
x+50 =120
x =120-50
x=70 v/
d 4x+20+x+10=180 v/
S5x +30=180
S5x=180-30
5x=150
x=30 v/
e 2y+y+10+y-10=180 v/
4y =180
y =45 v/
f 3x+2x+140+90 =360 v/
S5x + 230 =360
S5x=360-230
S5x =130
x=26 /
(12 marks)

8 2x+20+x+10=90 v/
3x+30=90
3x=90-30
3x =60
x =20 v (2 marks)

9 4x+20=2x+60 v/
4x —2x =60-20
2x =40
x =20 v (2 marks)

10 2x+x+40+20=180 v/
3x + 60 =180
3x =180 - 60
3x =120
x =40 v/ (2 marks)

11 a x=280][alt £s,Illines] v
z =70 [alt £ s, Il lines] v
y =30 [straight line] v/
b 360 -245 =115, then
x =180 — 115 [co-int £ s,
Il lines]
=65 v/
c¢ 180-70 =110, then
x+40 =110
x =110-40
=70 /
z =180 - (70 + 70)
=180-140
=40 v/
y =180 -40
=140 v
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x =180-55
=125 v/

e
38°
27 38
27°

x=27+38
=65 v/
f x=50(alt £s, |l lines] v
60 +50+y+35=180
y + 145 =180
y =180 - 145
=35V
(11 marks)

3x+10=2x+40 v/
3x -2x=40-10
x=30 v/
b 6x-10=4x+30 v/
6x —4x =30+ 10
2x =40
x=20 v/
¢ 3x+40+x+20=180 v
4x + 60 =180
4x =180 - 60
4x =120
x=30 v/
(6 marks)

12 a



WORKED SOLUTIONS

TRIANGLES AND
QUADRILATERALS
SKILLS CHECK PAGE 64

1 a x=180-(80+55) (£ sum ofA)

=180-135
=45

b b=180-(70+70) (isos.A and £ sum of A)
=180 - 140
=40

¢ a=360- (110 + 80 + 70) (£ sum of quad.)
=360 260
=100

d x=180-120 (straight £)
=60

2. y=120-40 (ext. £ of A equals sum of
2 int. opp. £ s)

=80
e t=180-60 (straight £)
=120
f g=360-(90+80+80) (£ sum of quad.)
=360 - 250
=110
2 a 2x=360- (160 + 100 + 40)
=360 - 300
2x 60
22
x =30
b x=360- (90 + 40 + 200)
=30
¢ 2a+30+110 + 3a + 60 + 50 =360
5a + 250 =360
5a 110
55
a =22
d 70°
15°
5
First find a:
70 + 60 + 15 + a = 360
a+ 145 =360
a =360 - 145
a =215

sox=360-215 =145

CK YOUR SOLUT

e |y0°
80°
a°/x°
First find a: a =360 - (90 + 70 + 80)
=360-240 =120

sox=180-120 =60

x =360 - (70 + 110 + 80)
=360 -260 = 100

A B
140°

140° / x°
C D E
£LBDC =140 (opp. £s of llogram equal)
x =40 (straight £)

£LBDC =50° (base s of isos. A)

ABED is arhombus (opp. sides parallel,
adjacent sides equal)

x=50 (corr. s, AE |l BD)

a E

50°

D C
LADC =50° (opp. £s of llogram equal)
x =50 (corr. £s,AB Il DC)

LABD =60° (alt. £s,AB Il DC)
x =40 (£ sum of A)
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TRIANGLES AND
QUADRILATERALS
INTERMEDIATE TEST PAGE 65

x =360 - (110 + 100 + 60) (£ sum of quad.)
=360 -270

=90 /v (6 marks)

1 Angle sumis360°. C V/ (1 mark)
2
x =105 (opp. £s of paralleogram equal) v
=75 (4si traight li v/
¢ =40 (4sin a straight line) Y _ (£s in a straight linc)
z=45 (LsumofA)
Isosceles A therefore both other Zs equal.
2d =180-40 (£ sum of A)
2d =140
d=170
.c=40,d=70 D vV (1 mark)

3 Let the missing angle be x.
40 +57 +x =180 (£ sum of A)
x+97 =180
x =83
. missing angle is 83
i.e. triangle is scalene as all angles are different
in size, and acute (40°,57° and 83°) D v (1 mark)

£ RUT =50 (base £s of isos. A equal)
. x =130 (4sin a straight line) v

y =130 (opp. £Zs of paralleogram equal) v
Also, £ PST =50 (corr. Zs equal, SP Il UR)

z=80 (£ sumof APST) v/ (6 marks)
4
65°
TRIANGLES AND
115°/65° | 50°1\130° QUADRILATERALS
x=115° B v (1 mark) ADVANCED TEST PAGE 66

5 Quadrilateral cannot be a trapezium. D v (1 mark)

b x=65 (base £sofisos.A) /v
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x =180 - (90 + 42)

6 The quadrilateral is a kite. A (1 mark) -180-132
7 a x =180-(90+72) (£ sum of A) =48 /
=180 - 162 As 180 — 150 = 30, 180 — 155 = 25, then
=18 x+30+25=180
y =90+ 72 (ext. £ of A equals sum X +55=180
o of 2 int. opp. £s) ¥ =180 — 55
fx=18,y=162 /v =125 7
b x=70 (base Zs ofisos.A) 2 =180-(80 +30)

70 +y =110 (co-int. Zs, Il lines) =180 -110

~ y =40 =70 v/

§ Lx=70,y=40 vV y=180-280

9 ¢ x=360-(90+90 +130) (£ sum of quad.) =100 v

N =360 - 310 x =180 - (70 + 100)

o =30 _ o =180 - 170

2 y= gg —50 (4sin a straight line) -10 v

& o B x =180 — (70 + 55)

% sox=50,y=130 vV (6 marks) 180 — 125

a 8 a x =180-(70+55) (£ sum ofA) =55/

g =180 - 125

& =55 v/

©



WORKED SOLUTIONS

o

x =180 — (90 + 50)

=180 - 140

=40 v/

As 40 + 20 = 60, then
y =180 - (90 + 60)

=180 - 150

=30 v/

x =180 - (90 + 55)
=180-145
=35/

Ly=35/

z =180 - (90 + 35)
=180-125
=55 v

2x+80+80=180 v/
2x + 160 = 180
2x=180-160
2x=20
x=10 v/
y+75+75=180 v/
y + 150 =180
y =180 -150
y =30
sox =75 [alt. £ s, |l lines] v
X +x+40=180
2x +40 =180
2x =180 -40
2x =140
x=70 v/
sy =40 [alt. £ s, |l lines] v

x+35+40+55=180 v
x+130 =180
x =180-130
x =50 v/

(11 marks)

(6 marks)

z=90-50
=40 v/
y=90-40
=50 v/

x =180 - (50 + 90)
=180 -140
=40 v/

L x=90-45 /

=45 / (7 marks)

/\

>

CK YOUR SOLUT

a 4x+3x+2x=180 /
9x =180
x=20 /
b x+10+x+20+120=180 v/
2x + 150 = 180
2x=180-150
2x =30
x=15 v/
¢ 2x+20+x+10+60=180 v
3x +90 =180
3x=180-90
3x=90

x=30 v/ (6 marks)

a 2x=63+55 v
2x =118
x=59 v/
b 2x+20=90+24 /
2x+20=114
2x =114 -20
2x =94
x =47 /
¢ As180- 130 = 50, then
50 +50 +2x =180 v
2x + 100 = 180
2x =180 -80
2x =80
x=40 v/
d 2x+30=x+40 /
2x —x =40-30
x=10 v/
e 2x+20=120 v/
2x =120-20
2x =100
x=50 v/

4°|54

36° x°
144°

L x=90-54 v/
=36 /

a x=360-(90 + 90 + 135)
=360-315
=45 v/

b x =360 - (20 + 240 + 30)
=360 -290
=70 /

(12 marks)
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x =360 - (60 + 125 + 135)

=360 — 320
=40 v/

x =360 - [360 - (90 + 55 + 130)]
=90 + 55 + 130
=275 /

As 360 — 140 = 220, then
2a +a+a+220=360 v/

PROBABILITY

4a + 220 = 360
4a =360 - 220
4a =140
a=35v
2y —60 + 80+ 3y +40+y =360 v/
6y + 60 =360
6y =360 - 60
6y =300
y=50 v (8 marks)
SKILLS CHECK PAGE 69

Pr(3) = no. favourable outcomes _ l
no. possible outcomes 9

There are 4 even-numbered balls, so Pr(even) = %

There are 5 odd-numbered balls, so Pr(odd) = %
5 4
Pr(not odd) =1 - Pr(odd) =1 - 3°9

Four of the balls have composite numbers (4, 6, 8
and 9: note that 1 is neither prime nor composite),

so Pr(composite) = %

Four of the balls have prime numbers (2, 3,5 and
7),so Pr(prime) = %

Balls 3, 6 and 9 are divisible by 3, so Pr(divisible

3 1
by3):§=§

The numbers 1, 3 and 5 are factors of 15, so

Pr(factor of 15) = % = %

There are 6 numbers less than 7, so

Pr(less than 7) = g = %

There are 5 numbers greater than 4, so Pr(greater
than 4) = Bl
9

Pr(3or5) = %

All of the numbers must be either even or odd,
so Pr(even or odd) =1

140 Excel SMARTSTUDY YEAR 7 MATHEMATICS

CK YOUR SOLUT

1
Pr(6) =—
a Pr(6) G
3 1
b Pr(less than 4) = == —
r(less than 4) §=3
1 5
Pr(not3)=1-—==
¢ Pr(not 3) s
3 1
d  Pr(not an odd number) =1—€=5
2 1
e Pr(square 11umber):€:g
f Pr(seven) =0
4 2
Pr(red)=—==
a  Pr(red) 0°-3
. 3
b Pr(white) = —
r(white) 10
¢ Pr(white or green) oL
B =102
1 9
P 1 :1—_:_
d Pr(not blue) 010

e Pr(black) =0

. 8 4

f  Pr(red, white or blue) = — = —

r(red, white or 4ue) 0°3
Pr(red jelly bean) = >

a There are 3 red sectors and 8 sectors in
3
total, so Pr(red) = g

b Pr(green) = %
¢ Pr(not blue) = 1 — Pr(blue)
4 1
—1-2-=
8 2
If 5 red jelly babies remain, then a red
was chosen (and eaten)

.. Pr(red chosen) = % =5

a Pr(male) =1 — Pr(female)
=1-0.53
=047
.. probability of male is 0.47
b Number = 0.53 x 1200
=636
.. 636 females likely to be born

80 2
Pr(watch TV) = %0°9
b tidy room =360° - (120° + 80° + 90°)
=360° - 290°
=70°
. Pr(not tidy) =1 - Pr(tidy)
70
360
29

" 36

Q



WORKED SOLUTIONS

PROBABILITY
INTERMEDIATE TEST PAGE 70

1

10 cards in total 4 cards are blue.

. Pr(blue) = —
r(blue) = 1 0
- 2 B v/
5 (1 mark)
Pr(throwing a three) = %
. Pr(not a three) =1 — L
-2 bv
6 (1 mark)
11 cards in total; two cards have a ‘B’.
- Pr(B) = % c v (1 mark)

52 cards; two are red 7s (the 7 of hearts and the 7 of
diamonds).

o Pr(red7) = Si

2
1
=— AV
26 (1 mark)
Peter predicts either 41, 42, 43, 44 or 45.
5
- Pr(Pet t) = —
r(Peter correct) 15
LAy
9 (1 mark)
a Total of eight balls.
4 1
s Pr(red)=—=— /
r(red) 5=3
. 2
b Pr(white) =3
= l v
4
1
¢ Pr(green) = T
. Pr(not green) =1 —%
(3 marks)
a  Pr(winning first prize) = 10
&P = 400000
1
10000

b After first prize is drawn, 99999 tickets remain—
Sharon has 10. v/

v
(3 marks)

.. Pr(winning second prize) = 99999

CK YOUR SOLUT

8 There are four faces with either a 2 or 3.
- Pr(2 or 3) :%

:% v (2 marks)

9 a Pr(Mitchell wins) = % v

b There are two numbers that are one off Mitchell’s
ticket number. i.e.13 and 15

. Pr(13 or15) = %

= SL v (2 marks)

10 a There is one ‘$50° on screen.
- Pr($50) = % v

b There are three ‘$0’s on screen.

3
- Pr($0)= =
r($0) 9
1
== V
3
¢ Could win $50, $80 or $75.
. Pr(at least $50) = 3
= l v (3 marks)
3
PROBABILITY
ADVANCED TEST PAGE 71
1 a Pr(A)= i
6
b Pr(C)= —=L
6 3
¢ Pr(vowel) = 2.1 v
6 3
d Pr(consonant) = 4.2 v
6 3
e Pr(not a consonant) =1 — %:% v (5 marks)
2 a
1 2 3 4 5 6
1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9
4 5 6 7 8 9 10
5 6 7 8 9 10 11
6 7 8 9 10 | 11 | 12 | /v
b 7V
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CK YOUR SOLUT

¢ i Pr(odd)= 8 1 v . ¢ 0.25x10=2.5. As it is impossible to have
36 2 2.5 balls, there cannot be 10 balls in the bag. v
i Pr(<7) = _5 _5 v d The smallest number of balls is 20, which means 5
T 36 12 blue, 6 green, 7 red and 2 yellow v/ (4 marks)
i Pr(square) = s v 6 a
36 1 2 3 4
iv. Pr(prime) = 5.5 1 1 2 3 4
36 12
2
v Pr(divisible by 3) _2 1 v 2 4 6 8 10 | 12
36 3 3 3 6 9 12 | 15 | 18
vi Pr(multiple of 4) —%:% v 4 4 8 12 | 16 | 20 | 24
. 12 1 5 5 10 | 15 | 20 | 25 | 30
vii Pr(factor of 12) 63 v (10 marks) 6 6 12| 18 | 24 | 30 | 36 |,y
3 02 1-(Lilyoq 32
3 6 b 6and12 v/
=1 3 ¢ i Pr(even) 273
6 36 4
1 . 29
=— ii Pr(composite) =—
6 (composite) =3¢
Probabilities arel ,l ,l/ i Pr(multiple of 4) 55
2 3°6 36 12
- smallest ilumber of ballsis6 v iv Pr(factor of 36) = 0 /
b i Pr(l)=— 1 41
6 v Pr(prime and odd) =—=—
i Pr(less than 3) = 1 — Pr(3) 6 9
1 vi Pr(prime or odd) _AL v (9 marks)
1-— 36
3
2 7 a Letthere be 1 green ball.
-3 4 This means 3 pink balls, 2 red balls and
i Pr(odd) = Pr(1 or 3) 6 orange balls.
1 1 This means in a bag of 12 balls, there are 6 orange,
53 3 pink, 2 red and 1 green.
_1+2 Pr(orange) —izl
6 2
3 1 . _ _ 1
:E:E v (5 marks) Pr(pink) _E =7
2 1
4 Sample space: 1,2,2,4,5,6 Pr(red) =E =g
2 1
a Pr(2) 573 v Pr(green) =11—2 4
N
4 2
€ b Pr(even) =73 4 b The smallest possible number is 10. v
9 1 . .
g ¢ Pr<3) 2221 Y (3 marks) C Asgx 72 =12, then there will be 12 red balls in
- 6 2
o the bag. v/
2 5 a Pr(red)=1-(025+03+0.1) d From part a there are now 3 pink balls,
o =1-0.65 6 orange balls and a green ball.
g =035 v Pr(orange or green) _ T v (5 marks)
a b blue:0.25 x 40 = 10 10
3 green: 0.3 x 40 = 12
g red: 0.35 x 40 = 14
yellow: 0.1 x 40 = 4
. 10 blue, 12 green, 14 red and 4 yellow v/
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DATA REPRESENTATION

SKILLS CHECK PAGE 73
10
1 9 .
8 histogram
g7 3
S 6 —
=] 5 |
g 2 polygon
(¥ 37
27 —
1
0 f f f f f
21 22 23 24 25
Score
2
s g Tall Frequenc
interval (kg) | centre (kg) y q y
46-50 48 [11
51-55 53 HH I
56-60 58 [
61-65 63 HH HH 10
66-70 68 1 3
71-75 73 |
B Score | Frequency
71 3
72 5
73 7
74 6
75 1
4 Stem Leaf
5/ 1 3 7 8
6/ 0 1 3 7 8 9 9
7/,0 11 3 3 6 7 8 8 8 9 9
8/ 0 1 2 4 45 9
9] 0 1
5 Class interval Class centre Frequency
20-29 24.5 5
30-39 34.5 7
40-49 44.5 7
50-59 54.5 5
60-69 64.5 6

/\

>

CK YOUR SOLUT

DATA REPRESENTATION

INTERMEDIATE TEST PAGE74
1 a
Score Frequency
1 4
2 7
3 7
4 11
5 4
6 2 Y
b 11
18 ——— histogram
8
7
g 6 o
3 5 polygon
o
L 4
[T 3 ||
2|
1
0 } } } } } }
1 2 3 4 5 6 VY
Score
¢ Fromtable:4+7=11 / (7 marks)
2 a
Colour Angle Frequency
blonde 135° 27
brown 100° 20
black 90° 18
v
red 35° 7
b 30 Student hair colour
25
20|
f=
%’_ 15 . .
L 10[ _— _— —
[T
= - - ,—I
0 t t } }
blonde  brown black red
Hair colour VvV (5 marks)
3 a The outlieris 12. v
b Shoe size Frequency
6 2
7 4
8 3
9 6
10 3
11 0
v
12 1

Excel SMARTSTUDY YEAR 7 MATHEMATICS 143

© Pascal Press ISBN 978 1 74125 466 2



© Pascal Press ISBN 978 1 74125 466 2

WORKED SOLUTIONS

c size9 /
d 12-6=6 / (5 marks)
4 a 18boys v/
b 95 v
¢ Class interval Class centre Frequency
4.0-4.9 4.45 3
5.0-5.9 5.45 9
6.0-6.9 6.45 6
7.0-7.9 7.45 5
8.0-8.9 8.45 6
9.0-9.9 9.45 2
Y
Beep test results
d 9
8
7 .
E 6 _ histogram
o 5
3, /
g 5/ \— polygon
[V 2 ||
1 I
0 } } } } } }
445 545 6.45 7.45 8.45 9.45
Class centres
VvV (9 marks)
DATA REPRESENTATION
ADVANCED TEST PAGE 75
. 2
1 a i Foodamount =§>< 1200
— L 1200
4
=300
. $300 spent on food v
3 1200
ii rent amount =—x
18 1
=450

. $450 spent on rent v
b i three-eighths = 360
one-eighth = 360 + 3
=120
o $120 saved v
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B —

%

CK YOUR SOLUT

i five-eighths = 120 x 5
=600
. $600 spent on other activities v/ (4 marks)

red green
1 1 1 1 1 1 1

blue

vV (2 marks)

Marks Students

60-69

17 ]

70-79

=

80-89

=

90-99 v (1 mark)

dogs rabbits cats

birds

Use the fact that there are 2 birds:
1 part=2
3 parts =6
. 6 rabbits v
i X @ =144
9 1
- an angle of 144° v/

ixﬂ: 50

9 1
- 50% of the time v

(3 marks)

- 30% of the time v
2,9
19 1
‘. 12 minutes on bike v
i 23
19 1
. 30 minutes on treadmill v
i 2parts=15
1 part="7.5
Sparts=75x2
=375
. 37.5 minutes on treadmill v/
ii 3parts=7.5x3
=225

", 22.5 minutes on weights v/ (6 marks)
T T T T T T T T T
NSW SA Victoria
1 1 1 1 1 1 1 1 1
V4
|
i —x36=9
4

. 9 people born in NSW v/



WORKED SOLUTIONS

ii  Angle for Victoria = 240°

ﬁ X ﬁ =24

360 1

. 24 students born in Victoria v/
i One-quarter = 18

Four-quarters = 18 x 4

=72
. 72 students were involved in the survey v
160 %12
i X =12
16360 1
-. 12 students born in South Australia v/
2 24
iii 240 X 7 =48
3360 1
.. 48 students born in Victoria v/ (7 marks)
Girls Boys
9 3
96520 4 226679
331 5 89
(2 marks)
DATA ANALYSIS
SKILLS CHECK PAGE 77
census b sample
census d census

No change = 34 + 26 = 60 students
60

=—X

=60%
40 students (20 + 20) want to change

% female = % X g% =50%

4+47+8+4+2 25

5 5 >
3+11+14+7+6+7 :ﬁzg
6 6
0.4 +256+3.84+4 :%:2.7
4 4
4+7+6+8+(-2) 2223
5 5

Sum of eight scores = 8 x 6 =48

2+54+46+10+15+3+x+5=48
x+46=48

Lx=2

Sum of eight scores = 48

34y+6+9+2+(-1)+4+8=48
y+31=48

sLy=17

10

11

CK YOUR SOLUTI

Placing calculator in STAT mode:
a x =513 (2 decimal places)
b Xx =14.64 (2 decimal places)

Sum of five scores =5 x 10 = 50
Sum of six scores =6 x 12 =72
.. sixth score = 72 — 50
=22
.. the new score is 22
a 6,11,14,25,35
. median is 14
b 2,41,43,44,44,56,56,58,76,98
.. median is middle of 44 and 56
. median is 50

a Mode =3

b Mode =9 and 12

a Range=12-2 -~ 10

b Range =11-(-15)
=11+15 - 26

Group 1:5,5,6,7,6,7,5,7,6,6
Using calculator in STAT mode, X =6
o mean =6
To find median: 5, 5,5,6,6,6,6,7,7
Both middle scores are 6
.. median = 6
The number 6 occurs most often (4 times)
- mode =6
Range =7-5
oo range =2
Group 2:3,9,8,7,2,4,7,5,8,7,3
Using calculator in STAT mode, x =6
.. mean =6
To find median: 2,3,4,5,7,7,7,8,8,9
Both middle scores are 7
. median =7
The number 7 occurs most often (3 times)
~. mode =7
Range =9-2
- range =7
Therefore:
a The mean of both groups is the same
(x =6)
b The median of Group 1 (6) is less than the
median of Group 2 (7).
¢ The mode of Group 1 (6) is less than the mode of
Group 2 (7).
d The range of Group 1 (2) is less than the range of
Group 2 (7).

a Range=9-2=7
.. scores are 2,3,5,7,8,8,9
The median is the same as the range
sox=7
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b Median:2+4 =

Range =3
5-x=3
x =2

3

DATA ANALYSIS
INTERMEDIATE TEST PAGE 78

4+ T7+2+8+6+4+3+0+1+5

1 Mean
10
40
T 10
=4
[use STAT mode on calculator] B v (1 mark)

2 For the median to be 6, the scores in order must be
2,4, x,10.
Now, the median (6) is middle of 4 and x.
- x =8 because the middle of 4 and 8is6 C

(1 mark)
3 Mode is the most common score.
ie.themodeis4 C V (1 mark)
4 As the range is 10 and the lowest score is -1,
the highest score is 9.
ny=9 C v/ (1 mark)

5 Try each of the alternatives.
Mode of English marks = 68
Mode of science marks = 79
. mode of English marks is less than mode of

science marks D (1 mark)
6 a2 Mean=9+6+5+§+2+3+3
_3
7
=5V

[use STAT mode on calculator]
b Scores:2,3,5,5,5,6,9
Medianis 5 v
Mode =5 v/
d Range=9-2
=7V (4 marks)
440+3+5+11+(-3)+6+3+5+9
10

(g}

7 a Mean-=

_ 43
10
=43 v/
[use STAT mode on calculator]
b Scores:-3,0,3,3,4,5,5,6,9,11
Median is the middle of 4 and 5.
o median is 4.5 v/
¢ Mode=3and5 v/
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d Range =11 -(-3)
=14 v (4 marks)

Average of 4 tests = 76
Sum of 4 tests = 76 x 4
=304
Sum of 5 tests =80 x 5
=400 v/
Difference = 400 — 304
=96
.. Jo must score 96 in her next test v/ (2 marks)
42+42+14+11+6
5

Mean age =

115
EE
=23
[use STAT mode on calculator]

.. mean age is 23 years v
Mean height = 176 +172 + 165 + 158 + 145

5
816
=—=1632
5

[use STAT mode on calculator]
.. mean height is 163.2 cm v/ (2 marks)

Location: the mean of the Tigers (166 cm) is lower
than the Eagles’ mean (167 cm). The median of the
Tigers (165.5) is lower than the median for the Eagles
(167 cm). The mode of the Tigers (163 cm) is lower
than the mode of the Eagles (164 cm). vV

Spread: the range of the Tigers (12 cm) is less than
the range of the Eagles (14 cm). v/ (4 marks)

DATA ANALYSIS
ADVANCED TEST PAGE 79

Total mass =52 x 3
=156 v/
Len’s mass = 156 — (48 + 50)
=156 - 98
=58
. Len has a mass of 58 kg v/ (2 marks)

Total for 6 months
=120000 x 4 + 150000 + 180000
= 480000 + 330000
=810000 v
Mean = 810000 + 6
= 135000
*. the mean was $135000 v/ (2 marks)

The numbers could be 3, 4,8, 9;
or3,5,7,9 v/ (1 mark)

The scores are 4,6,7,7 / (1 mark)



WORKED SOLUTIONS

10

a 4,6,6,6,8,8,12

*. the new score was 6 v/
b 4,56,6,88,12

-. the new score was 5 v
¢ 4,6,6,7,8,8,12

*. the new score was 7 v/
d 0,4,6,6,8,8,12

OR:4,6,6,8,8,12,16

:. the new score was 0 or 16 v (4 marks)

Sum of 5 scores =9 x 5
=45 v/
Sum of 5 scores after change = 11 x 5
=55
As 55 — 45 =10, then the score increased by 10 v/
(2 marks)

0,2,2,2,4,4

a mode unchanged v/
b median unchanged v/
¢ range increases v
d

mean decreases v/ (4 marks)

a 4,6,6,9,10 v

b 1,2,6,6,10 v/ (2 marks)

Total in 4 games =3 x 4
=12
Total in 5 games =4 x 5
=20 /
Increase =20 -12
=8

The score in the fifth game was 8:3. / (2 marks)

~04+0.04+04+0.04+4+04

a i Mean=
6

5.28

- 6
=088 v/
ii mode=04 v/
iii 0.04,0.04,0.4,0.4,0.4,4
. median is 0.4V
iv range =4 -0.04
=396 v/

Mc::an:(i+i+i+l+l
4 2 4 3 4
_3+6+9+4+3;5

)+5

11

12

13

14

gl111s
474737274
medianis% v
iv ran e———l
& 4
_2
4
:l /
2
¢ i Mean:4—3+2—1—1+1—2
7
=0V
ii mode=-1 v

i -3,-2,-1,-1,1,2,4
. median is -1/
iv range=4--3

=7 v (12 marks)
Mean of 4 scores =8
Total of 4 scores =8 x 4
=32 v
Let the new score = x
Mean of 6 scores = 12
Total of 6 scores =12 x 6
=72
T 32+12+x =72
x+44 =72
x=72-44
=28
. the other new score is 28 v (2 marks)

One new score is less then the median and the other
is more than the median. This means the median

remains at 6. v/ (1 mark)
Mean of 10 scores = 4
Total of 10 scores =4 x 10
=40 v/
Mean of 12 scores = 8
Total of 12 scores = 8 x 12
=96
Sum of 2 new scores = 96 — 40
=56
Mean of 2 new scores = 56 + 2
=28
-. the mean of the two scores is 28 v (2 marks)

If the mean did not change then the mean height of
Joshua and Mia is 140.
Total of Joshua and Mia = 140 x 2
=280 v/
Height of Mia =280 — 143
=137
. Mia has a height of 137 cm v/
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CK YOUR SOLUT

18 e e INTERPRETING DATA
ot for e fests k0 FROM GRAPHS
- SKILLS CHECK PAGE 81
Mean of 5 tests =75
Total of 5 tests =75 x5 .
~ 375 1 a Maths quiz results
Result in 5th test = 375 - 280 Score (x) Frequency (f) fx
=9 13 1 13
*. Sheridan needs to score 95% v (2 marks)
14 1 14
16 a Mean of 6 scores =5
Total of scores =6 x5 15 2 30
=30 v 16 5 80
w1+3+4+x+8+8=30
24 30 17 7 119
x=30-24 18 6 108
x=6/ 19 5 95
b median is 6:
. middle of 4 and x is 6. Totals 2f=21 Zfic =459
. x=8 / (3 marks)
b i Mean= 459 17
17 Mean temp. of 5 mornings = -3 27
Sum temp. of 5 mornings = -3 x 5 ii  Median = 14th score .. 17
=15 v iii Mode =17
Mean temp. of 6 mornings = -2 iv Range=19-13 .. 6
Sum temp. of 6 mornings = -2 x 6 ¢ There are (5+2+1+1) results less than 17.
=-12 RS L of results are less than 17
Difference =-12--15 273 3
=12 +15 d There are (6 + 5) results greater than 17.
=3 .. probability is 1
*. the temperature on sixth morning was 3° v 5 27
(2 marks) a Score (x) Frequency (f) fx
18 If median is 3 then scores are x, 3, 4. 3 7 21
If range is 3 then scores are 1,3,4. / P - 35
This means the missing scores are 1 and 3. v/ (2 marks)
19 Mean age of boys = 10 7 12 84
Total age of boys =12 x 4 10 4 40
o= Totals 3f=30 Sfc = 180
N Mean age of girls = 6
§ Total age of girls = 6 x 2 b i Mean< 180
9 =12 v/ 30
N Total age of children = 60 il Median = average of 15th and 16th scores. The
° Mean age of children = 60 + 6 15th and 16th scores are both 7. .. 7
'i» =10 iii  Mode =7
o . the mean age is 10 v/ (2 marks) iv. Range=10-3 ..7
3 ¢ There are (7 + 7) scores less than 7. ... 14
a d Mean is 6. There are (12 + 4) scores greater than 6.
©
g Probability = % = %
© ) bability i 8
. probability is -~
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number of cars
number of families
Ax4)+2x7T)+Bx5)+ (@4 x3)+(5x1)
44+7+5+3+1

3 a i Mean=

= ;_8 =25 .. mean is 2.5

ii  There are 20 scores, so the median will be the
average of the 10th and 11th scores. The 10th
and 11th scores are both 2. .. median = 2

iii Mode =2

iv Range=5-1 .. rangeis4

b 5 families own 3 cars andsthere are
20 families in total, so = — = —
amilies in total, so 0°-7
.. probability is %

(148 x 2) + (149 x 4) + (150 x 6)
+ (151 x 5) + (152 x 3)
24+44+6+5+3

4 a i Mean=

= % =150.15 .. meanis 150.15

ii  There are 20 scores, so the median will be the
average of the 10th and 11th scores. The 10th
and 11th scores are both 150.
. median = 150
iii Mode =150
iv Range =152 - 148 .. range is 4
b 6 packets contain less than 150,

=6 100, _ 340
=g X1 % =30%

. 30% of packets

SO

5 a i Mean=704 [using STAT mode on calculator]
ii Median = 8th score .. median =72
iii Mode =78
iv Range =89-50 .. rangeis 39
b Mean is 70.4, so seven scores are less than the
mean. There are 15 scores in total.

_7 100, _ .
= {5 X 7% = 46.666666%

= 46.7%

SO

INTERPRETING DATA
FROM GRAPHS
INTERMEDIATE TEST PAGE 82

1 Median, the middle score, is 33.
As range is 33 and the lowest score is 12,
then highest score = 33 + 12 =45
- missing digitis5 A (1 mark)

ECK YOUR SOLUT!

Excel SMARTSTUDY YEAR 7 MATHEMATICS

Score (x) Frequency (f) fx
2 5 10
4 8 32
5 9 45
7 3 21
Totals 2f=25 2fx =108
By completing the table, the value of yis45. D v/
(1 mark)
Score Frequency
X 5
y 8
The median is 6 so y = 6.
Asrangeis4,thenx=2 B (1 mark)
Score (x) Frequency (f) fx
21 3 63
22 5 110
23 7 161
24 6 144
25 4 100
Totals 2f=25 Zfx =578
Mean = % v
zf
_s78
S 25
=2312 /
Mode =23 /

Median: as there are 25 scores we look for the

13th score (25 2+ 1th score)

i.e. 13th score is 23
. median is 23 v/
Range =25-21
=4 v (5 marks)
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5 Score (x) Frequency (f) x
1 3
2 4 8
3 2
4 4 16
5 2 10
Totals 2f=15 3fx =43

a i Mean:% v
f

43
15
= 2.86
s.mean=29 v/

ii  Median: as there are 15 scores, the median is

the 15+ 1th score—i.e. the 8th score.

Working down the frequency column, the 8th
score is 3.
o medianis 3 v/

iii Mode=2and4 v/
[2 and 4 occur most frequently]

iv Range=5-1=4
s rangeis4 v/

b As there are 3 families with one mobile phone,

Pr(one phone) = 13—5 = %

.. Probability :% v (6 marks)

INTERPRETING DATA
FROM GRAPHS
ADVANCED TEST PAGE 83

1 Mode=70 v/
range = 91 — 50
=41 v/
median =70 v (3 marks)
2 Mode=10 v/
range = 10-6
=4 v
median=9 v/ (3 marks)
3 Mode=6 v/
range =8 -2
=6 v
median =6
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mean
_2x3+43+4+5+6x4+7+8x2

13
65

13

=5V (4 marks)

a

Q

Mode =154 v/
range = 165 —143
=22 v
median = 152 v/
Mode =150 v
range = 161 — 133
=28 v/
median =149 /
Mode =150 and 154 v/
range = 165-133
=32 v
median = 150 /

Pr(150 cm) =% v (10 marks)
x<3 Vv

x>5V

If mean is 4.7, then the frequency of 5 would be
less than 5. Try x = 3:

Score Frequency Score x Freq
4 5 20
5 3 15
6 2 12
Total 10 47
- mean =47 + 10
=47
Lx=3V (3 marks)

As 69 — 37 = 32, then the value of ais 2. v/

Median of 50.5 is halfway between unknown and
52.This means the unknown must be 49.

. the value of bis 9. v/ (2 marks)

Total students =3 +5+5+5+6+3
=27 v/

Total girls =2 +3+2+3+2+1
=13 /

2 boys have 5 mobiles in their homes v/

Total mobiles

=3x0+5x1+5x2+5%x3+6%x4+3x5

=0+5+10+15+24+15

=69 v/

i 4V

ii land3 v/
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f i For the group:

X f fx
0 3 0
1 5 5
2 5 10
3 5 15
4 6 24
5 3 15
Total 27 69
medianis 3 v/
i For the girls:
X f fx
0 2 0
1 3 3
2 2 4
3 3 9
4 2 8
5 1 5
Total 13 29

medianis 2 v/

. 69
i Mean for group =——

g group 27

25 4

9

ii  Mean for girls -2

13

=2i v (11 marks)

13

s

iy — £

K YOUR SOLU
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