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REVIEW SET 4¢ e e 38.3%
1 1078m 2 640cm 3 a 799m b 11.3 m 6 a Napeas Tl
0 g0 by trajy,  779m 5 a I113m b 453m? & yes 3 M
7 a N b 35.8 km 4 'H'ﬁ ‘Hﬁ H! 13
5 T 1
6 HIT M T 1) | 28
7 M T M3 | a8
HIE T 1)
Do 8 [T T M e )| e
9 i ' 14
8 173cm 9 8.60m 10 1 4
EXERCISE 5A Rupes 11 0
1 @ quant. discrete b quant. continuous « categorical 12 0
d quant. discrete e quant. discrete f categorical 13 | 1
§ quant. discrete h quant. continuous Total 150
B i quant discrete § quant. contimuous k categorical
m i categoricgl m caitegorical N quant. contin_uous b Peas with fertiliser
O quant, discrete P categorical q quant. discrete 5O prrzree e
T categorical 5 categorical t quant. confinuous frequency
U quant discrete 2 Answers will vary B I e
91,21 krn i 30 e
EXERCISE 5B Mg :
1 a continuous b continuous ¢ discrete d  continuous 20 [
€ continuous f discrete g discrete h continuous w |l =] ... number of peas
2 a number of pets F‘fﬂﬂ Hl‘l pi”’“d
b Discrete since you can’t have part of a pet. 0 0123456 3 8 9 10 1112 11
¢ g Household pets € Yes, data value 13 is an outlier
é ’ o d  On average the number of peas is higher in the “with
& . oo, fertiliser” group. The mode has increased from 6 to 7.
. . 2 . € Yes, assuming the fertiliser is not teo expensive and the
® o e o o _ peas are as big as they were previously,
4] 1 2 3 4 number oﬁ;s EXERCISE 5¢
d positively skewed, no outliers e 30% ¢ 15% 1 ‘
3 a the number of phone calls made in a day @ | Test Score Tally Freg. b 8%
b You can only make whole phone calls. ¢ 10% 0-9 0 ¢ 12%
d 20% e .. two calls per day 10-19 0
f positively skewed with an outlier
g9 Data value 11 is an outlier. 20 - 29 ' 1
13 km 4 a 50 households b 15 households ¢ 36% 30-39 | 2
150 d  positively skewed, no outliers 40 - 49 il 3
-8 km 5 a npumber of matches inabox b discrete 50-59 | M N 9
€ | No. matches Tally Freq. 60-69 1 M Il 13
47 I i 70-79 | Wl 8
48 W 5 80-89 M 10
49 T M 10 90 - 100 | i 4
=
50 M I 23 Total 50
51 HT 10 d  More students had a test score in the interval 60 - 69
52 R 9 than in any other interval, N
53 if 2 e Scores for Maths test
4
d o 5 Matches in a box : g 15
5o 53 : ’ g
gg 52 :: N . !0 G I B D
g sl . :
E 50 : ] [ S I
49 ;
48 =] ﬂ ” .
(] ' > 10 20 30 40 50 60 70 80 90 fe
0 s 10 15 20 25 scores
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2 a Stem | Leaf b Stem | Leaf
21759741 2| 145779
3464305 3| 034456
42860 4| 0268
57108 50178
5|8 represents 58
3 a2b 62 c 16 d 5 e 17.1% f positively skewed
&4 a Stem | Leaf
0f9
118
2| 5884986205085
315334824955056233446
412491635802 )
5|0 5|0 represents 50
b Stem | Leaf -
01]9
118
2 [ 0024555688889
310223333444455556689
410122345689
510
¢ The stem-and-leaf plot shows all the actual data values.
d i 50 i 9 e 244% f 13.3%
5 1c 1p
95| 0| 67
8754432210 | 1| 124455689 >
776110 2 | 234599
7201 3]0
EXERCISE 5D NN
V2 "Weight (k) |~ Tally " Freguency b 15
50- |0l 4 < 2
&I 5 d 725%
70 - M 15
80 - HOH 11
90 - IIl 3
Total 40
2 a 20 b 222% 3 a 20 b 583% ¢ | 1218 ii 512
EXERCISE 5E : o
1 Value | Freq | Cum Freq | Rel Freq | Cum Rel Freq
32 3 3 0.0375 0.0375
35 7 10 0.0875 0.125
36 8 18 0.1 0.225
39 11 29 0.1375 0.3625
41 15 44 0.1875 0.55
44 12 56 0.15 0.70
45 8 G4 0.1 0.80
46 7 71 0.0875 0.8875
49 5 76 0.0625 0.95
50 4 80 (.05 1.00
Total | 80 - 1 -
2 b | 15 0 167% @i 733%
¢ g Histogram
p 4 frequency
4
2
0 . no.of
91 101 111 121 131 141 151 rejections

Cumulative frequency graph of rejections

30
b e f.
2 7
20
15
19
5 L
0. of rejections
0 ———
9l i01 111 121 131 141 151
8 | Class | Freq | Cum Freq
1-10 8 8
11 - 20 11 19
21 - 30 14 33
31 - 40 17 50
41 - 50 20 70
51 - 60 9 79
61-70 7 86
71 - 80 4 90
b 25 Histogram
b frequency
20
15
10

0610 20 30 40 30 60 70 R0 >
X no. of guests

Frequency polygon
frequency

§ 10 30 30 40 50 60 70 80
no. of guests

Cumulative frequency polygon
cumulative freq.

20 -
na. of guesls

06 —
0 1 20 30 40 50 60 7 80
i 33 nights ii 60 nights
d No, less than 30 guests 35% of the time, -, did not
break even.
a Class Freg | Cum Freg
1-20 15 15
21 - 40 21 36
41 - 60 24 60
G1 - 80 18 78
81 - 100 12 90
101 - 120 G 96
121 - 140 4 100
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b Frequency polygon

30
b
25 freq.

20 Vg /\\\

15 |y

0 20 40 60 80 100 12.0 140
no. of times

< 120 Cumulative frequency graph
b cumulative freq.

n0. of times
0 20 40 60 80 100 120 140

i 78% ii 30 times

5 a T Class | Tally .| Freg | Ciim Freq
0-199 1] 4 4
2-3.90 | M1 12 16
4-599 | M H M1 15 31
6-799 | MM 10 41
8-9.99 || 6 47
10-11.99 | ||l 3 50
b 2 P '
1 frequency Histogram
15
10
5
{ ] >

0 2 4 6 8 10 12
waiting time

Cumulative frequency graph

50 ' )
cumulative freq.

0 2 4 6 8 10 12
waiting time

i 16 customers i 47%
iii In 8 minutes, % x 100% = 82% are served which

is short of its goal.
EXERCISE 5F.1 L G e R
1 Team A 91.25, Team B 91.75, .. Team B
2 a 49 b 144 and 147 (bi-modal) ¢ 25
3 a 29 b 107 ¢ 1495

4 a 0 b 17 ¢ 1.5 § =8l2mm

6 a mean=3163 770, median = $147 200 (differ by $16 570)
b i mean selling price i median selling price

7 =15 8 17.25 goals per game 9 =17.7 10 10.1cm
f1 6and12 12 a a=>5, b=13 b the mode does not exist

EXERCISE 5F.2 DEIRESSS g
1 a mean = 59.5, mode = 60, median = 59
b Both the mean and median number of nails per pack are
under the store’s claim of 60 nails per pack.
¢ The mean, as it takes into account all of the data and there
are no extreme values,

2 mean =+ 34.6, mode = 35, median = 35
3 a =709g b =210g ¢ 139g

EXERCISE 5F.3 i :
1 T=135 b T=505 2 317

3 =136 goals b 1 13.5goals ii 13.6 goals
The approximations are about the same. & =495 mm

a
<
5 a 70 b =411000 litres, ie, =411kL € =5870L
6 a 125people b =119people ¢ = d 137 marks
7 a 95 b 50.6kg ¢ 25 d 36.8% e 5 ord7.4%

EXERCISE 5F.4 S
1 a 2 b 8 2 1ermor

3 a [Tength (x.cm) | Frequency | C: frequency.

24 Lz <27 1 1
27T< 2 < 30 2 3
W<Lx <33 5 8
3B<Le<36 10 18
L <39 9 27
VL er<i2 2 29
42 <45 1 30

b

35 - :
cumulative frequency

30 S

25

20

15

10 median

: / length (cm)

24 27 30 33 3% 39 42 45

¢ median = 35 cm
d actual median = 34.5, i.e., a good approximation

4 160
140
120
100
80
60
40 median
20

g " 3
10 20 30 40 50 60 70 80 90 100

cumulative {requency

SCore |
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= 91 students ¢ = 76 students

e 76 marks

a = 61students b
d 24 (or 25) studenis

5
%0 Cumulative frequency graph
4 cumulative freq.
60
40
20
0 e
20 25 30 35 40 45
time (min)
a 29min b 33min ¢ 26.5min
6 a 26years b 36% ¢ I 053 0.030
EXERCISE 5G ISR
1 a i 14 it 4 #Hi 10 iv 13
b 1 52 i 455 §if 65 iv 21
¢ i 315 i 19.5 @i 12 w 38
d i 3 @ 1 i 2 w5
2 a median = 2.05 minutes, Q3 = 3.15 minutes,
Q; = 1.1 minutes
b range = 5.6 minutes, IQR = 2.05 minutes
¢ | “50% of the waiting times were greater than 2.05
minutes.”
it “75% of the waiting times were less than 3.15 minutes.”
§ii “The minimum waiting time was 0 minutes and the
maximum waiting time was 5.6 minutes. The waiting
times were spread over 5.6 minutes.”
3 60 b 101 ¢ 815 d 75 ¢ 89 f 41 g 14
4 a 10 b =283% ¢ Tcem d IQR=26cm
e 10 cm, which means that 90% of the seedlings have a
height of 10 cm or less.
5 a 27min b 29min ¢ 31% min d IQR = 4% min
e 28 min 10 sec
& a 480 b 120marks ¢ 84 d IQR=:28 e 107 marks
EXERCISE SH EEEESE 3
1 a i 98 0t 30 b 73 ¢ 68 d 75% e 22
f 82and 98 § no
h The median divides the ‘box’ and the minimum and
maximum values disproportionately, clearly showing a
skewed distribution,
2 a 12 b lower boundary = 13.5, upper boundary = 61.5
¢ 13.2 and 65 would be outliers
3 a median=6, Q=5 Q=8 b 3
¢ lower boundary = 0.5, upper boundary = 12.5
d yes, 13 e
5y 4 5 6 71 8 9 io U iza3
4 a Ming = 33, Q1 = 35, Q2 = 36, Qa = 37, Maxz = 40
b I 7 1 2 ¢ no
“ — T
33 34 35 36 37 38 39 40

EXERCISE 5E.1

1
3

F=55 s=109 2 T=169, s=0182

T =45, s=3.28

4L a T—=4035 s=423 b T=406, 5=410 ¢ 5
d — T
bt

25 30 35 40 45 50 55

5 T—17.45, s> =61.95 s=7.87, IQR=11

Cumulative frequency graph
106 , .
cumnulative freq.
80
60
40
20
0 >
0 5 10 15 20 25 30 35 40
no. of vehicles

6 T=257 s°=1780, s=133, IQR=20

7 a A 78,8774 B 89,933 813
b 4 [ }—

B — T
50 60 70 80 90 100

¢ B as the distribution is further right than for A.
Also the median is much higher.
EXERCISE 51.2 INEREESERREE
1 Machine B (7. 69%)

© Greater variability in the past 6 months (9.66% to 10. 0%)
may indicate a problem with the machine. 3 males {8.08%)

EXERCISE 5J.1 B b il -
1 a T=4387, Mmm—l Q1—3 Qzﬂs Q3_7
Max, = 9

5
4 frequency
3
2
1
! 2 3 4 5 6 7 8 9
score
d T=524, Ming=2, Q: =4, Q2=05, Q3 =65,
Max. = 9
set | — [}
st2 T}
- . -
8§ 9 10
EXERCISE 5).2 ¢
1 a discrete
15 Shane
frequency
10
5
0 .

6 7 8 .
wickets per innings
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2 3 4 5 6 7 8

wickels per innings

d There are no significant outliers.

e Shane’s distribution is reasonably symmetrical.
Brett’s distribution is positively skewed.

f Shane has a higher mean (= 2.89 wickets) compared
with Brett (== 2.67 wickets). Shane has a higher median
(3 wickets) compared with Brett (2.5 wickets). Shane’s
modal number of wickets is 3 (14 times) compared with
Brett, who has a bi-imodal distribution of 2 and 3 (7 times
each).

g Shane’s range is 6 wickets, compared with Brett’s range
of 8 wickets. Shane’s IQR is 2 wickets, compared with
Brett’s IQR of 3 wickets. Brett’s wicket taking shows
greater spread or variability.

Shane
Brett

0 1 2 3 4 s & 7 8 9 10
i Generally, Shane takes more wickets than Brett and is a
more consistent bowler.
continwous
¢ Forthe ‘New type’ globes, 191 hours could be considered
an outlier. However, it could be a genuine piece of data,
so we will include it in the analysis.

d [ T Old type | New fype
Mean 107 134
Median 110.5 132
Range o6 84
IQR 19 i8.5

The mean and median are = 25% and = 19% higher for
the “new type’ of globe compared with the ‘old type’.

The range is higher for the ‘new type’ of globe {but has
been affected by the 191 hours).

The IQR for each type of globe is almost the same.

— T ot
-——Dj—« x ‘new’

60 80 100 120 140 160 180 200
lifespan (hours)

f  Torthe “old 1ype” of globe. the data is bunched 10 the right

of the median, henee the distribution is negatively skewed.
For the "new type” of globe. the data is bunched to the lefl
of the median, hence the distribution is positively skewed.

g The manufaclurer’s claim, that the ‘new type’ of globe has

a 20% longer life than the ‘old type’ seems (o be backed
up by the 25% higher mcan life and 19.5% higher median
life.

EXERCISE 5K

1 a Year 10°] Year 12
Min, 5 8
[} 7.5 10
Median 10 14
Qs 12 16
Max, 16 17
b i | Range 11 9
i | TOR 15 6
2

a i ClassB i ClassB il Class B

b i 52 ii 15 ¢ & 75% il 50%

d i almost symmetrical #l positively skewed

€ “The students in class A generally scored higher marks.
The marks in class B were more varied.”

3 a oo dustralia |-dndia
Ming 1 0
Q3 8 5
Median 24.8 18.84
Qs 40.1 27.02

Max, 109.8 83.83
Outliers 109.8 83.83
< Mean 28.97 22.98
Range 108.8 83.83

IQR 32.1 22.915

b India
Australia *

- FIN I SRR I O T I P S A SR SR SR

*

0 20 40 60 8 100 120
batting average

Australia’s measures of centre are higher than for India.
The spread of scores for Australia are also higher than for
India.

d No, the outliers are genuine data and should be included
in the analysis.

Boys | Girls
Min, 160 152
[o}) 167 163
Median 171 166
Qs 175 170
Max,, 188 177
Outliers | 188 152

I 2 boys

s [ }— girls
150 160 (2 150 190 200
height {cm)

b The distributions show that in general boys are taller than
the girls and are more varied in their heights.

REVIEW SET 5A EEE

1 a discrete numerical b continuous numerical
¢ categorical d categorical e categorical
f continuous numerical g continuous numerical
h discrete numerical i  discrete numerical
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2 a  Sem | Leaf ¢ a i b o
: 7 07 oIS none
N it ; ? g | approx. symm. | approx. symm.
: 312956899 36.3 sec 34.9 sec
4034456678 1|8 means 18 marks . ‘spread (range) - 7.7 sec 49 sec 8
. a i
b 45% ¢ 20% d 90% e negatively skewed b For both the girls’ and boys’ distributions of times there 9 a i
3 a Heights can take any value from 170 cm to 205 cm. are no outliers and they are approximately symmefrical, b i
b 15 The median swim times for boys is 1.4 seconds lower
= than for girls but the range of the girls’ swim times is 2.8 10 a
scconds higher than for boys. The analysis supports the
>10 . . P
g conjecture that boys generally swim faster than girls with
g, less spread of times.
&5
REVIEW SET 5B S
o L o 1 a continuocus numerical b categorical ¢ categorical
170 175 180 185 190 195 200 205 d continuous numerical ¢ discrete numerical b
. ’ height (cm) f discrete numerical g categorical
¢ The modal class is (185-< 190) cm as this occurred the 2 a Diameter of bacteria colonies
most frequently. 0| 489
d slightly positively skewed 1| 3557
4 15 2115688
§ a highest = 97.5 m, lowest = 64.6 m 31012345566779
b use groups 60 -, 65 -, 70 -, ctc. 4101279 leaf unit: 0.1 cm
< Aﬁ‘eq“ gy dish S SR b 1l 315cm i 45cm <
dxstances thrg ni_by K : B ¢ The distribution is slightly negatively skewed. ¢
dtstance (m} | tally freq ( f) 3 a ahistogram b continuous ¢ (55 - < 60) kg !
60 - ! 1 d [ Weights (kg) | Freq..| Midpoins. | Product |
65 - i 3 a0 - 4 25 170 i
0- | 5 45 - 12 | 475 570 EXERCI
75 - I 2 50 - 13 52.5 682.5
80 - Hi 8 55 - 25 575 | 1437.5 1 a
85 - M 6 60 - 17 62.5 1062.6 ]
90 - Il 3 65 - < 70 9 67.5 607.5 a
95 < 100 Il 2 Total 80 4530 3 a
Total 30 ¢ =566k ‘e
d i/ii 4 a 70 b 14% ¢ = 46%
d/e - EXERCI
Frequency histogram displaying the distance Weight (kg) | Freq. | Cum. Freq. 1 a
9, _ Kapil throws a cricket ball 48 - 3 3 e
- 50 - 7 10
6l el 52 - 12 22 2 a
54 - 21 43 e
3 R 56 - 24 67 3 a
ol N 58 - < 60 3 70 e
bQ b{?\ :\Q\ f\‘)x ‘b® %‘J\ qQ\ q‘)ﬁ QQ-\ Q‘)\ f . ’ 4 a
304 Histogram- - g
\b S EE @ P \Of”\@‘ b frequency & f
) distance (m) 20 | N i R SEE =
e i =8l3m i 830m 5 a
6 a A B {0 ’ ) e
—| reight (k
Min 11 11.2 0 ) _Ween (ke) 5 a
0 1161 12 48 50 52 54 56 58 60 . <
1 Median T 12 | 12.6 g modal class is 56 - h no, it is negatively skewed
Qs [ 126 | 13.2 5 20.7 EXERC
: Max 13 13.8 6 a a=8 and b=9 or a=9 and b=7 b 75 1 a
‘ bi| Range | 2 | 2.6 7 a min=4, Q; = 13.4, med = 15.75, Q3 = 22.4, ‘
it IQR 1 1.2 max = 30
2 a
¢ | The members of squad A generally ran faster times.
ii The times in squad B were more varied. B . - - _ e
7 a T=12155 s5s=832 b T=701, s=+1.05 ] 5 10 15 20 25 0 35 h
8 oa=5
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b min =11, Q; = 19, med = 25, Q3 = 37, max = 49

0 10 20 30 40 50 60

8 a i 101.5 ii 98 1ii 105.5 b 7.5 ¢ T=100.2, 5=7.78
9 a i 375 0 =0220 iii 0.06
b & =486 ii =405 ili +19.1
10 a Brand X Brand ¥
841 | 87
986552 | 88
9887655443 | 89 | 12344568
87544311 | 50| 01113334467799
630 (910337
92 | 1478 Left unif: 1 peanut
b
outliers none none
shape approx. symm. | slightly pos.
skewed
centre {median) 896.5 903.5
spread (range) 45 37

¢ The distributions of both Brand X and Brand Y show no
outliers. Brand X’s distribution is approximately symmet-
rical but Brand Y’s is slightly positively skewed. Brand
Y’s distribution has a higher median number of peanuts
per jar by 7. Brand X jars show a greater spread of
peanuts per jar than Brand Y by 8.

EXERCISE 6A s .
1 a 20 b -8 ¢ -24 d 24 e 16 § 23
g —-14 h 14
2 a 11 b -5 ¢ -3 d 3
3 alb 8¢ 13dle —9¢ -279 3 h 18
4 a -1 b 1 ¢ =224 d 4 e =332 f 5
g 0 h undefined
EXERCISE 6B 3
1 a z=-4 b 2=7 ¢ z=11 d z=-6
e z=2 f x=-2 g 3::3% h m=2%
2 a z=32 b z=-10 ¢ z=-6 d z=-9
e z=—-11 f =10 g z=8 h z=11
3 a mz‘g b 2=0 ¢ z=-9 d z=1
e z=-12 f z=-}
5 a =9 b m=§:x=%dm=—2 21::%
f z:—109$=8h$=0l$=%1$:~]9—3
5 a z=1D0b =2 ¢ 'sv% d r{::f—g
e x= ~§ f =4
6 a True for all values of x. b No solution.
¢ Case a represents the inlersection of two coincident lings.

Case b represents two parallel lines.
EXERCISE 6C.1 B

f
a
e r=7=%
h No solution, 32& = 21z gives & = 0 but you cannot

divide by 0.

31

3 a xz—% b z = —37 € no solution d no solution
T

h nosolution i x=—3

—_92 — 3l
=—3 8§ T=4%5;

EXERCISE 6C.2 BB i

1 a z=156 b =262 ¢ —26.0
2 a w=55gb w=925¢g

3 a 444°C b —178°C ¢ 93.3°C

4 a 110m b 190m

5 a z=95 b z=656 ¢ =105 d =373
EXERCISE 6D ERSEEES T SN
1 12 2 6 3 47 & 11 5 § 6 14years

7 Oyears B 16 2-cent stamps

9 13 one-cent coins, 26 two-cent coins, 11 five-cent coins
10 7 2-cent, 21 5-cent, 7 10-cent stamps
11 950 $6 tickets, 2850 $10 tickets, 3350 $15 tickets

EXERCISE 6E IIEEREEES :
f a358cm b 796cm € 159m 2 a 441m b 129m
3 a 8kmvh b 260km ¢ 7h52min
4 a 985cm® b 7.98m
5 a 7920cm® b 1.59cm ¢ 0.399 mm
6 a 113km & 7i1.0m 7 a 598cm® b 28.2cm
EXERCISE 6F : i
1 a _4-=z b _7-2z c _11-3z
= V=% ¥="3
d 8 — 5z 20 -Tx P _38-—-1l1z
v=74 ¥y=" 15
z—4 2c -7 3z +12
2 a y= 5 b =% 1
d _ 4z —18 Tz —42 ¢ 12z 444
5 6 13
3 a z=b-a b 2=- ¢ z=—— d z=t—c
e :d—3y § 7 C by ct+y
7 a m
=P . _a—t _n—>5
h z= 5 T = 3 ]x——k
k c=2"7 ] o=2"F
b n
h a z=ab b z=-

EXERCISE 6G.1

1

& O o oo

a

obtain 2=2 b

EXERCISE 6G.2
1 a 6z=6 b

r=2,y=3 b &=
.1::4\y:‘2% e

z=3 y=-2 b J::%,y:T ¢ =3, y=4

z=—1L y=-5 e z=-8, y=1f =2, y=-4

obtain 1 =4 b no solution
an infinite number of solutions

—y=8 ¢ be=7 d —6z=-30

8y=4 f —2y=-16 N
2 a z=2, y=-1 b z=-2,y=5 ¢ z=3, y=2 N
d z=-2, y=-1 e z=5,y=-3 1 z=4, y=-3 i




