R Mean from a histogram

ROBINSON Worked solutions

This topic online

n A histogram shows the heights of 71 trees. The table gives the frequency density for each class.
Height (h m) | Frequency density
0<h<10 1.2
10 <h<20 2.5
20 < h <40 1.5
40 < h £ 50 04

Work out the frequency for each class and check that the total is 71. 2 marks)
frequency = J,:L X width

O-\0: \\2L X100 =12

1I0-20: 2.5 X \O =25

20-40: 1. x 20 = 30

YO-30. 0.4 X IO =4

24+25430+4 =TI

12, 25, 30, 4
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n A histogram shows the waiting times, w minutes, of 50 callers. The table gives the frequency density
for each class.

Waiting time (w minutes) | Frequency density
O<wz<5 2
5<w<10 4
10<w< 15 3
15 <w <20 1

Work out an estimate for the mean waiting time. (3 marks)

ocre.cl'ue.m:.e.s: 2XS, 4XS, 3IkS, IX§ =10, 20,\§, S
midponts: 2.5, 1.5, 12.5, 17.5
2.5 X 10 = 2S5
7.5 X 20 = |50
12.5 XIS = 1871.§
\7.S xS =875
total = 4SO
mean = {HS’O}/{SO}

1 meavtes
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n A histogram shows the times, t minutes, taken by 60 pupils to travel to school. The table gives the
frequency density for each class.

Time (t minutes) | Frequency density
0<t<10 1.8
10<t<15 3.2
15<t<25 1.4
25 <t <45 0.6
Work out an estimate for the mean time. (4 marks)

O-10: 1A X 10 =18
1I0-\S: 3.2 xS =1\6
\S=-25: L4 X \O = I4
25-4S:. 0.6 X 20 =12

medpoints 5,125, 20, 35
s %1% =9
\2.5 % 16 = 200
20 ® \4 = 290
35 X 12 = 420
total = 190
mean = {190}/{¢c0O}

16.5 meavtes
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n A histogram shows the masses, m kg, of parcels in a depot. There is no scale on the vertical axis, so
the table gives the height of each bar in cm.

Mass (m kg) | Bar height (cm)

0O<m<?2 1.5
2<m<4 3
4<m<8 2.5

8<m<10 0.5

The bar for 2 < m < 4 represents 18 parcels.
a. Work out the frequency density that a bar of height 1 cm stands for.

b. Work out an estimate for the mean mass of a parcel. (4 marks)

«)
J.cl = {l%}/{z} =9
923 em = 3

J,)rc.?'ucncj de.as:.td 3 x hzcskk

O-2:\.§XJI=45,x2 =9
2-4:\8
4-%:2.5x3=175,x4 =30
_-10:05xd3=\5,x2=3
total =9+1%3+30+3 =60
midpounts 1, 3, ¢, 1
T+su+r0+27=270

mean = {270}/{¢O}

2) 4 =3 X hecght b) 4.5 uﬂ
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a A histogram shows the journey times, d minutes, of 50 delivery drivers. The table gives the frequency
density for each class.

Time (d minutes) | Frequency density
0<d<4 2.5

4<d<8 5

8<d<12 3.75

12<d<16 1.25

a. Work out an estimate for the mean journey time.

b. The company then looked at the 50 original times and found the exact mean was 7.4 minutes.
Explain why this is different from your estimate.

«)
OCN'LUU\N-&SJ 10, 20,19, §

(4 marks)

midgounts: 2, €, 10, 14

2x10=20

¢X 20 =120

IO X\§ =150

I+ XS =70

total = 3¢O
mean = {3¢0}/{so}
meon

b)

estimate assumes all values are at the midpoints

7.2 menuvtes

reol values are spread ovt in cach class

o.) 7.2 minvtes b) mid.pocnts are on(.y on assumption
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The table shows the frequency densities from a histogram of the waiting times, w minutes, of 40
callers to a helpline.

Waiting time (w minutes) | Frequency density
O<w<4 2

4<w<10 3

10 <w<12 5

12 <w <20 0.5

a. Show that the histogram represents 40 callers.

b. Calculate an estimate for the mean waiting time. (4 marks)

Frciuu\c;es

2x4 = 8,IRE=I},SR2L=\0,0.5%x_ =4 Total =4O
The exact m.i(:ma times withen each 9roup are unknowa. Use the m:.elpo‘mt to

represent each caller wa that group, so the rc.su(.tms mean is an estimate

M:.d.pou\tsi 2, 7,u,16
(2x2)+(7%x18)+(W%10) + (1K x4) = & +126 + 110 + ¢4 = 3¢

Estimated mean = 31¢ = 4O = 7.9 minvtes
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A histogram shows the ages, x years, of 80 members of a club. Some of the frequency densities are
in the table.

Age (x years) | Frequency density

0<x<10 2.4

10 <x <30 14

30 <x <40 k

40 <x <60 0.4

a. Work out the value of k.

b. Work out an estimate for the mean age. (5 marks)

o)
O-10: 2.4 X 10 = 24

\0-30: L4 X 20 = 2%
40-60: O.4 x 20 = 8
24 + 2%+ i €0
30-40 ocre.iue.nc.y * 80 -¢60=20

IOk ¥ 20

20 L ¥ 2 20
b)
mudpoints 5, 20, 35, SO
S X214 =120
20 X 2% = §4¢O
3§ X 20 = 700
SO %X 8 = 400
tokal = 1780
mean = {\720}/{20}

a) k=2Db)22.25 de.o.rs
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n A histogram shows the times, t minutes, that 80 shoppers spent in a shop. The table gives the height
of each bar in cm.

Time (t minutes) | Bar height (cm)
0<t<?2 1.5

2<t<4 1

4<t<8 2

8<t<10 35

The bar for 4 < t < 8 represents 32 shoppers.
a. Work out the frequency of each class.
b. Work out an estimate for the mean time.

c. Work out an estimate for the number of shoppers who spent more than 6 minutes in the shop. (5 marks)

o)
ocd. = {321/{4} =%
2 em = Y4
ph=x huskk
O-2:\.S X ¥YxXR2=\2
2= IxY4R2=9%
4-8: 32
%-10: 3.5 x4+ x2=2%
o)
IXI2Z =1\2
Ixb=24
¢x 32 =1\92
Tx 28 =252
total = ur0
mean = {4%0}/{%0}
meon = 6 munutes
e)
6 to R s hou(.l. of the 4-2 class
16 +2% = 4y

“) 12, §, 32, 2% b) ¢ minc) 44
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