R Histograms with unequal class widths

ROBINSON Worked solutions

This topic online

n The table shows the frequency densities for the lengths, | cm, of the worms found in a soil survey.

Length (I cm) | Frequency density

0<I<5 1.2
5<1<15 2.1
15<1<20 3.0
20 <1 <40 0.4
Work out the total number of worms found in the survey. 3 marks)

Tna h;stobrmm, bor area represents Frequency. Wedkh x ku.ak(: must tkc.re.f.oro. equal preguency: the
kuakt (ocreiue.nc:) densctj) is prequency deveded bJ closs width

Frziue.nc.:) = freguency J.ens:.t:, X class width
oL (&S

2RSS = 65L& (L£I1S:2.\x\0 =2

\S &L £ 20

3O0XS = 15.204 (L £ 40: 0.4 X20 =12
Total = 6421415 +8 =50

SO

n The table shows the times, t minutes, that 53 customers spent in a coffee shop.

Time (t minutes) | Frequency | Frequency density

0<t<10 18
10<t<15 12
15<t<25 15
25<t<45 8
Complete the frequency density column. 3 marks)

F""L“'""J J.e.ns:.t:) = J,re.i'uc.ncj + class wedth
R0 = \Band\2 -5 =24
IS<10 = I.S and 820 =0.%
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a The frequency densities for the times, ¢t minutes, that 80 customers waited in a post office queue are shown in the table.

Time (t minutes) | Frequency density

0<t<10 2
10<t<30 1.5
30 <t <40 3

Mia says, "The 0 < t < 10 class must have the most customers because its bar is tall." Is Mia correct? You must show your
working.

Fre.luo.m.:) = freguency d.u\sitj % cloass width
O-\0:. 2 X\0 = 20
10-30:\.5 X 20 = 30O

30-40: 3R \O0 = 30

No - 0=-10 has the I,Q.wtst (10)
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n A histogram is drawn to show the masses, m grams, of some plums. The vertical axis has no scale, so the table records the height
of each bar in centimetres.

Mass (m grams) | Bar height (cm)
20 <m <30 6

30 <m <50 4.5

50 <m <55 8

55<m <70 2

There are 24 plums with masses in the class 20 < m < 30.
a. Work out the number of plums in the class 30 < m < 50.

b. Work out the total number of plums.

Frequency density

0 10 20 30 40 50 60 70

Mass (grams) (4 marks)

For 20 < m & 30

Frequency 24, width 10, so Frequency M.ns:.ty = 24, meancng cachemog
ke.i.skt represents O.4 vnits

of Frequency &u\szt:’

304« m& SO

frequency J.cnsi.k:) = 45 X 0.4 =19, Frequency =18 x 20 = 3¢
so<mess

Frequency &zas;t:’ = 2X 04 =132, requency =32 xS =\
SsS<m&T0

Frequency A.e.ns‘vk:) = 2xX0.4=0.8, prequency = 0.8 x\S =12
Tokal = 24 +3¢ +\6 +12 =138
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a The table shows information about the ages, a years, of the people at a village fete.

Age (a years) | Frequency | Frequency density

0<ac<10 30 3

10<a<30 | f

30<a<60 45 1.5

a. Write an expression, in terms of f, for the frequency density of the class 10 < a < 30.

b. The bar for this class is drawn 1.8 units high. Work out the value of f.
a.) class width =30 -10 = 20
Frequency &ensikj = ¢
20
b) huakt = frequency d.e.r\svbv

£ (R

20
%20 xX20
F Y3

o) -7% b)l'=3‘

n The table and histogram give information about the distances, d km, that some students travel to college.

Distance (d km) | Frequency
0<d<4 16
4<d<6

6<d=<10 18
10<d<16

The bars for 0 < d <4 and 4 < d < 6 are already drawn on the histogram. The bar for 4 < d < 6 has frequency density 5.5.

a. Use the histogram to work out the frequency for 4 < d < 6.

b. The frequency for 10 < d < 16 is 9. Complete the histogram.

6

Frequency density
w

0 2 4 6 8 10 12 14 16

Distance (km)

Fre.tuc,m.:) = preguency du\si{:j X width, so for4<d s g:S.5sx2=1

For¢ < d 10

J’"‘i""“"d &Lnsatd = 19:4=4.9S

Forlo<d & ¢

ocre.c"ue.m.y d.u\ss.ty = 9:6=\5

Oroaw the £wo missina bars at these hecahts
N )
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200 people were asked how long their journey to work takes. The table shows some of the results.

Time (¢ minutes) | Frequency | Frequency density
0<t<10 40 4

10 <t<30 60 3

30 <t<40

40 <t <60

25% of the people take more than 30 minutes and up to 40 minutes. All the remaining people are in the last class.
a. Work out the frequency density for 30 < ¢ < 40.
b. Work out the frequency density for 40 < t < 60.

(4 marks)
)
°
25/' of 200 = SO
= SO
Ft = "—=s
[o]
b)
4O+ 60 +SO = I1SO
200 -15S0 = SO
= SO
pt = 2Z=as
20
a)Sb)2s
n A histogram shows the times, t seconds, that 60 shoppers waited at a checkout. The table gives the frequency densities.
Time (t seconds) | Frequency density
0<t<20 0.6
20<t<30 2.0
30 <t<35 3.2
35<t<50 0.8
a. Show that the histogram represents 60 shoppers.
b. One of the 60 shoppers is chosen at random. Work out an estimate for the probability that this shopper waited more than 40
seconds. (4 marks)

For estimates vsing park op a class caterval, assume the values are spread evenly wikhin that interval.
The data do not geve theor exact posctions within a class

Frelucncu.s

0.6%X20 = I12,20%X10=20,3%2 x5 =1{, 0.8 x\§ =12, Total =¢0O
Shoppers wa:.t:.mb more than 4O seconds Lee in port of the Last class: width SO - 4O =10, so estimated
Freqoency = o%x10=9%

Estimated \orobo.b:.(.:.t:) = 3 = i

6o \S
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n The table shows the frequency densities for the times, t seconds, that a number of pupils took to run 100 m. A pie chart is to be
drawn to show the same information.

Time (t seconds) | Frequency density
10<t<20 0.8
20 <t <30 2.4
30 <t<50 1.1
50 <t<70 03

Work out the angle of the sector of the pie chart for the class 30 < ¢ < 50.

Fre.iuem.:) = fd X class width
\0-20: %, 20-30: 24, 30-50: 22, SO-T0: ¢
Total = 2 +24+22+¢ =60

- °
A03L0 = 1_2' % 3¢0
({e)

132

m The table shows the distances, d km, cycled by 64 members of a cycling club one Sunday.

Distance (d km) | Frequency
0<dx<5 10
5<d<15 30

15 <d <20 8

20 <d <40 16

a. On the grid, draw a histogram for this information.

b. Explain why 5 < d < 15 is the modal class even though 20 < d < 40 has a wider bar.

35

Frequency density

0 10 20 30 40

Distance (km)

Fre.lue.nr.:, denscties
0S5 = 2,30310=3,%:5=1§16+20=0"8

Orow bars with these ke.:.slnts over the correct tatervals

(3 marks)

(4 marks)

The modal class s the class with the haskost Freqoency J.e.nstkv; S <& d £1\S has Frequency d.u\sitj 3,

the tallest bar
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m The table shows the masses, m kg, of 50 lambs on a farm. A histogram is to be drawn.

Mass (m kg) | Frequency | Frequency density

40 <m <50 6

50 <m < 60 14

60 < m < 65 15

65 <m < 80 15

a. Complete the frequency density column, to give the height of each bar.

b. Use the table to estimate the median mass of the lambs. Give your answer correct to 3 significant figures. (5 marks)
) £ = freguency < class width

¢ =10 O.é

¥4 +\0 = \.&
Is:s =3
IS$\§ =1
b) medcan is the 25th value
€+\4+ = 20
Need S more, in the class ¢0-¢S (15 Lambs)

Medion = ¢o + S xS
\S

a) 0.6, L4, 3,1b) ¢\.7 kg
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m The histogram shows the masses, m kg, of the 40 dogs seen at a vet's surgery one week.
a. Use the histogram to complete a frequency table for the four classes.
b. Write down the class interval that contains the lower quartile of the masses.

c. Work out an estimate for the number of dogs with a mass greater than 20 kg.

25
2
2
2 15
g .
el
>
o
c
E
=1 1
o
[T
0.5
0
0 5 10 15 20 25 30 35 40

Mass (kg) (5 marks)

For estimates vsing part of & class enterval, assume the values are spread C.VO.A(.J within that interval.
The data do not geve their exack positions withen a class

Fruluenu.e.s From the h;stosrmm

O8XI0 = 2,24X5=12,Il4X10=\4, O4 XIS =4, Total =4O
The Lower 1Uo.r€:.(.e. ¢s between the 10th and Nth values; the oc‘\rst class holds & &035 oand the second
reaches 20, so the Lower 10&!"&&(.!. tsnl0O<&mslIS

Greater than 20 y

lno.Loc of the \S € m £ 25 class is 20 to 25, estimated Frequency e x s = 7,
plus
all
¢
&035
in
25
< m

£

Eokimate = 7+
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m The table shows the speeds, s mph, of 60 vehicles passing a speed camera.

Speed (s mph) | Frequency
0<s<20 8

20 <s<30 18

30 <s<40 24

40 <s <60 10

a. On the grid, draw a histogram for this information.

b. Work out an estimate for the fraction of the vehicles travelling at more than 35 mph. Give your fraction in its simplest form.

25
2
2
2 15
g .
e
>
o
c
3
£ 1
Qo
[
05
0
0 10 20 30 40 50 60

Speed (mph) (5 marks)
For estimates vstng part of o class wnterval, assume the values are spread Lvu\(.d within that wnterval.
The data do not geve their exact positions withen o class

Frc.lw.m.:) denscties

R:20 = OM4,I82\0=18,24<10=2.4,\0 < 20 = 0.5
Oro.w bars wikh these huskts
More than 35 mph

kmtoc of the 30 € s £ 40 class is estimated as 24 2 2 \2 veheeles, plus all

10 vehicles above 40O

mph
Estimate = 22 vehicles ovk of
2
=22\
éo 30
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m 120 students sat a test. The table shows the frequency densities for their marks, m.

Mark (m) Frequency density

0<m=<20 0.5

20 <m <40 15

40 <m <60 2

60 <m <70 2.5

70<m <100 | 05

The teacher awards a certificate to the top 10% of the students.

Estimate the lowest mark a student could get and still receive a certificate. (4 marks)

Top 0% of 120 students
IO./° o 120 = 12
Top class 70-100: 0.5 % 30 =S students

The top 12 a.re wnside thes class

12 students = 0.5 = 24 marks

\OO - 24 = T¢

76 marks

m A gym has 200 members. A histogram shows the ages, a years, of the members. Some of the information is given in the table.

Age (a years) | Frequency | Frequency density
0<a<10 30 3

10 <a<25 6

25 <a <45

45 <a <60 1

a. Work out the frequency for the class 10 < a < 25 and the frequency for the class 45 < a < 60.

b. Work out the frequency and the frequency density for the class 25 < a < 45.

c. Write down the class interval that contains the median age.

d. Work out an estimate for the number of members older than 50. (6 marks)
For estimates vscng part of o class caterval, assume the values are spread evealy withia that wnterval.
The data do not geve thecr exact posctions within a closs

I0<%a %25

Frequency = ExI15=90.45 £ o £ ¢O: Frequency = IX\S =1
25 <o £ 45

frequency = 200 - 30 - 10 - \§ =¢S5, and Frequency d.ens:.t:’ =45 + 20 =3.295
Cumulative Frequencies: 30, 120, 185, 200. The median s between the 100th and \Olst values, which Lie
inl0 & o &25

Older £hon SO

part of the Last class From SO to 6O, esktimated l’"’tueﬁcv = \xI0=\0
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