Estimating the mean from a grouped
frequency table

ROBINSON .
TUITION Worked solutions

This topic online

n The table shows the number of children in each of 20 families.

Number of children | Frequency

0 3
1 8
2 6
3 3
Work out the mean number of children per family. (3 marks)

Total childrea=(0ox3)+(\x)+(2x¢)+(3x3)=0+%+\2
+9=29
Total J.mm:.(.:.e.s = 20

Meoan = 29+ 20 =145

\.4S
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n The grouped frequency table shows the time, t minutes, that 30 pupils took to get to school.

Time (t minutes) | Frequency
0<t<10 4
10<t<20 9

20 <t <30 12

30 <t <40 5

a. Write down the modal class.

b. Work out an estimate for the mean time.
o)

Hiahe.s{: Frequencyis\z
mod.al class: 20 £ t £ 30
b) mcdpocat % preguency
SxX4=120

IS X 9=13§

2S5 X 12 = 300

3S XS =175

total = €30

€30 + 30 = 21

o) 20 & t £ 30 D) 21 minvtes
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n The table shows information about the time, t minutes, that 30 customers waited at a garage.

Time (t minutes) | Frequency
0<t<10 4
10<t<20 9

20 <t <30 12

30 <t<40 5

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

The indcvidval measurements are vaknown. Represeat each class by its midpount,
halpuwey between cts boundaries, thea muLk:.pLJ b:’ vts Frequency to estimate that
class’s otal. Divide £he sum °of these totals bd the total Freguency

Use the mt&poi(\ts 5,15, 25 and 35

(sx4)+(15x9) 4+ (25 x12) + (35 x ) = 20 + 135 + 300 + 175 =
¢30

Estimated mean = €30 + 30 = 21 menvtes

2\ minvtes

n The table shows information about the masses, m kg, of 40 parcels handled by a courier.

Mass (m kg) | Frequency
O<mzx<2 7
2<m<4 10
4<m<6 14
6<m<38 9

Calculate an estimate for the mean mass of the parcels. (3 marks)

The cndividval measurements are vaknown. Represent each class b:) ks medpocnt,
ko.(.ccwm:’ between cts bovndaries, thea mu(.t:.p(.y b:) its Frequency to estimate that
class’s tokal. Divide Ehe sum of these totals by the total Frequency

Use the mulpou\‘ts 13,5 and 7
(x7)+(3%x10)4(sx W)+ (Txq) = 7T4+304 70463 =170

“%.29 ll.i |

Estimoted mean = 170 £ 40 = 4.25 13
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a The table shows information about the lengths, | cm, of 40 courgettes grown on an allotment.

Length (I cm) | Frequency
10<1<20 6

20 <130 11

30 <1<40 13

40 <1<50 10

a. Write down the class interval that contains the median.

b. Work out an estimate for the mean length. (4 marks)

The wndevidval measurements are vaknown. Represent each class by its mudpount,
ho.(,l,wm:) between cts boundaries, £hen mu(.t'\p(.y bj vts Frequency to estimate £hat
class’s Lotal. Oivede the sum of these totals b:) the total Freguency

Cumulative prequencies: 6,17, 30, 4O. The median Lies between the 20th and 215t

voluves, which are tn the class 30 <« L £ 4o

Use m:.d.pou\‘ks IS, 25, 35, 4S5

(\s x €) 4+ (25 x 1) + (35 x13) + (45 x10) = 70 4+ 275 + 4SS + 4SO
=1\270

Estimoted mean = 1270 £ 4O = 31.TF cm
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n The table shows information about the times, t seconds, taken by 40 swimmers to complete one
length of a pool.

Time (t seconds) | Frequency
20 <t <30 8

30 <t<40 15

40 <t <50 12

50 <t <60 5

a. Work out an estimate for the mean time.

b. Explain why your answer to part (a) is an estimate. (4 marks)

The individval measurements are unknown. Represent each class by its mudpoint,
ko.(.l.wo.d between tts boundaries, thea muLt&.PLJ bj ote Freqguency to estimate that
class’s total. Duvide the sum of these totals b:j the total Frequency

Use midpoints 25, 35, 4SS, SS
(25 x 2) + (35 x\S) 4+ (US x12) + (SS X S) = 200 + S25 4+ SHO +
275 = 1S40

Eotimated mean = ISHO = 40 = 38.5 seconds

The meon is an estimate becavse the cadividual €imes within each class are

valtnown, so medgoints are used to represent them
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The table shows the heights, h cm, of 20 plants.

Height (h cm) | Frequency

140 < h < 150 3

150<h <160 | 8

160<h <170 | 6

170 < h < 180 3

a. Work out an estimate for the mean height.

b. Explain why your answer to part (a) is only an estimate. (3 marks)

o) med.point x Freguency
I4S %X 3 = 43§

ISS X % =1240

¢S x ¢ =990

I7S X 3 = 525
total = 3190

N0 + 20 =159.5
o)

Exact values not known, midgoints assumed

0 ) IS9.5 em
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n The table shows information about the distances, d km, that 40 employees travel to work.

Distance (d km) | Frequency
0<dz<5 9
5<d<10 16
10<d=<15 11
15 <d <20 4

a. Work out an estimate for the mean distance travelled.
b. Write down the modal class.

c. Work out the fraction of the employees who travel more than 10 km. Give your fraction in its

simplest form. (5 marks)

The individval measurements are vaknown. Represent each class bj s medpount,
hm(.l.wm:) between its boundaries, then mu(.t:.p(.y bd its Freqguency to estimate that
class’s total. Divide the sum of these totals bJ the total Fregoency

Use mudpoints 2.5, 1.5, 12.5,11.S

(2.5%x9)+(7.5x 1)+ 025 xN) +(\7.9x4) =22.5 +120 4+ I137.5 +
70 = 35O

Estimoted mean = 350 = 4O = .75 km

The modal class is the class with the h:.alne.st ocn"l“'“:}: s<&d

£ 10
More £han 10 km
IS 3

=S e.mp(.oye.e.s, so the ocrac.'(:&.o(\ ¢S G = 0

n+4y
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n The table shows information about the heights, h cm, of 40 students.

Height (h cm) | Frequency

140 <h <150 | 6

150 < h <160 14

160 < h <170 16

170 <h <180 | 4

a. Work out an estimate for the mean height.
b. Work out the percentage of the students who are more than 160 cm tall.

c. Explain why your answer to part (a) is only an estimate. (6 marks)

The tndevidval measurements are unknown. Represent each class by cts mudpount,
ha(.ocwo.d between cts boundaries, thean muLt‘\pLj bv cts Frequency to estimate that
class’s total. Divide the sum °of these totals b:) the total ocre.iue.ncj

Use midpoiats 145, 1SS, 165, 175

(4s x 6) + (155 x14) + (165 x &) + (175 x 4) = 270 + 2170 + 2640
+ 700 = 6380

Estimated mean = ¢3%0 = 40 =159.5 em

Students more than 160 em tall are in the Last £wo classes

6+ 4 20

20 out of 4O = so'/o
The mean s an estimate becavse the individual he.:.akts withia

eoch class are not Rnown
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