R Time series graphs

ROBINSON Worked solutions

This topic online

n A line graph shows the midday temperature in a town on the first day of each month. The table
gives the plotted values.

Month Temperature (°C)

January 6
February | 7
March 10
April 13
May 17
June 21

a. Write down the month in which the temperature was 13°C.

b. Work out the difference between the temperature in June and the temperature in January.
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Month (2 marks)

o) The value 13 C is plotted cor April
b)2l-6 = \S'OC
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n The time series graph shows the number of ice creams a kiosk sold each month from January to
June.

a. Write down the number of ice creams sold in April.

b. Between which two consecutive months was the biggest increase in sales?

420
390
360
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270
240
210
180
150
120
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0

Number of ice creams sold

Jan Feb Mar Apr May Jun

Month (2 marks)

o.) The pou\t For Apri.(. s ot 260 tce creams

b) The tacreases are: Jan to Feb 30, Feb o Mar 60, Mar to Apr SO, Apr to Mo.d 70,
Mo.y to Jun €O

The bisae.s{: therease, 70, s betuween Apr:.(. and Ma.:} - the steepest Line seamu\{: on
the groph

B A shop sells woolly hats. The table shows the number of hats sold in each quarter of 2024 and 2025.

Quarter 2024 | 2025
Q1 (Jan to Mar) | 62 58
Q2 (AprtoJun) | 30 26

Q3 (Jul to Sep) 18 15

Q4 (Oct to Dec) | 55 51

a. Describe the pattern in sales within each year.
b. Describe the trend in sales from 2024 to 2025. (2 marks)
o) I both years sales are kiak in O\ and Ay (wenter) and Low ea A2 and A3
(summer). Thes ws o seasonal pottern - woo(.(.:’ hots sell more ca cold months

b) Compo.r:.na Like lumr{:ers: 62 to 5%, 30 to 2¢, 1% to\S, SS to S E\/zry vn.r(:e.r

oco.(.(., so the overall trend is dowaward
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n A shop records its ice cream sales (number of tubs) each quarter for three years.
Q1 Q2 | Q3 | Q4
Year 1 | 120 | 340 | 410 | 150

Year2 | 135 | 360 | 430 | 165

Year3 | 150 | 380 | 455 | 180

a. In which quarter are sales highest each year? Give a reason for this.
b. Describe the overall trend in sales.

c. Estimate the sales in Quarter 3 of Year 4. (4 marks)

o) hiahe.st eoch Jbo.ri (@R}

summer = wormest = most cce cream

b) each Q3 is kiaku than Last qu

410, 430, 4SS - ris‘maj same up-and=down po.’t'te.rn each JLM"

c) rises: 420, 425
next rise about +25 to +30
4SS + 25 = 4%0

o bovt 480
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a A gym records the number of new members who join each week. The time series graph shows the
numbers for the first 8 weeks.

a. Draw a trend line on the graph, by eye.
b. Use your trend line to estimate the number of new members in Week 10.

c. Give a reason why an estimate for Week 52 would not be reliable.

45
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trend line

30

25

20

New members

15

10

0 1 2 3 4 5 6 7 8 9 10
Week (4 marks)
o) ruler Lene throuﬁk the middle °of the po:.n'ks
o.bovt as mo.(\:) poan‘ks o.bove as below

b) VP ffom Week 10 £o the Line, across to the axcts

o.bovt 38 new members
)
Week 52 s For ovtside the data
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n The table shows the number of visitors to a website each day for one week.

Day Visitors
Monday 85
Tuesday 70

Wednesday | 90

Thursday 105

Friday 120

Saturday 150

Sunday 140

Draw a time series graph for this information.
160
140
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Visitors
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0

Mon Tue Wed Thu Fri Sat Sun
Day (2 marks)

Put the d.o.vs Lh order o.Lons the horizontol axis and Visctors on
the vertical axcs
Plot each value: 85, 70, 90, 105, 120, ISO, 14O

Join the pocats, in do.y order, with stracqht Lines
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The number of visitors to a museum (hundreds) on six days is shown.

Day

Mon

Tue

Wed

Thu

Fri

Sat

Visitors (hundreds)

12

15

18

15

18

21

a. Work out the 3-point moving averages.

b. What do the moving averages show about the trend in visitors?

o) add three ta o row, = 3

(12 +\S +19) = 3

(1Is+\a +\5) =3
(1% +\S +1\%) =3
(s +\8+21)=3

15,\¢,17,\8

)

\S
I4
7
\8

0es up bD \ huadred each time

Upwo.rd. trend

n A company's sales rose from £192000 in January to £198000 in June.

The company prints a line graph of its monthly sales. The vertical axis of the graph starts at £190000
and ends at £200000. The headline above the graph says "Sales have rocketed!"

Explain why the graph could be misleading.

(4 marks)

(2 marks)

The verticol axis starts ot El‘\OOOO, not zero, so £he Line uses the whole lno.:.ald: of

the Srmph and the rese Looks much bLSSU‘ than ot s

The actual tnerease is \19000 - 192000 = E‘OOO, which s on(.y about 3% - o small

rese, nokt o roolc.‘l::.ns one
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n A company's yearly profit is plotted against the year number (Year 1 is 2019). A trend line is drawn
that passes through the points (1, 20) and (5, 36), where profit is in £ thousands.

a. Work out the gradient of the trend line and say what it represents.
b. Use the trend line to predict the profit in Year 8.

c. Give one reason why this prediction may not be reliable.

(4 marks)
o)
(3¢-20):(s-1) = u
EH- thousand more each yeor
b) Year S to Year & s 3 Jzo.rs
U +IRY = 48
abovt Eur 000
e)
Yeor & cs be.Joml the data, so unreliable
ovtside the data, trend mo.;) not continve
m An estate agent draws a time series graph to show how average house prices in a town have
changed.
Write down two reasons why the graph is misleading.
300000
290000
g
] 280000
2
s
[
3 270000
£
(]
g
E 260000
<
250000
3
240000
2018 2021 2022 2023
Year (2 marks)

Reason I: the vertical axis starts at E?.'-&OOOO, not 2ero, so the wncrease Looks much
(.o.rse.r than & re.&(.(.j XY
Reason 2: the Je.o.rs 2018, 202\, 2022 ond 2023 are plotted at e.luo.(. 4095 even

tkouﬁh the £ime between them s not equal, so the steepness of the Line does not
show the true rate of change
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m A bookshop recorded the number of books it sold each month from January to June.

Month Books sold

January 240

February | 255

March 230
April 265
May 250
June 248

The shop's target was a mean of 250 books sold per month.

Did the shop meet its target? You must show your working. (3 marks)

Total

240 + 255 + 230 + 245 + 250 + 242 = 1482 books
M!.o.n

498 divided ba ¢ = 248 books gper month
24% £ 250, so the shop did not meet ks to..ravt
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m The table shows the amount of electricity, in kilowatt hours, a household used in each quarter of two
years.

Quarter | kWh

2024 Q1 | 1150

2024 Q2 | 820

2024 Q3 | 700

2024 Q4 | 1080

2025Q1 | 1100

2025Q2 | 780

2025Q3 | 650

2025 Q4 | 1020

The first six points have been plotted on the time series graph.
a. Complete the time series graph by plotting the last two points and joining them.

b. Describe the trend in electricity use over the two years.
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24 Q1 24 Q2 24 Q3 24 Q4 25Q1 25Q2 25Q3 25 Q4
Quarter (3 marks)

o) Plot ¢SO for 2o1s 3.3 and \020 jor 2025 O, joeneng the poats with straish‘t

Lines in order
b) Within each Je.o.r vse s kiahe.sf in Al and Q4 and Lowest in
A3 - o seasonal patera

Compo.rms the same iuo.rtu‘ in each Yeor (1SS0 %o 1100, 820 to 7180, 700 to ¢SO,
\080 &0 1020), every iumrte.r J"“('('> so the overall trend s s(.:.sh{:(.y downward
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m A factory records the number of bicycles it makes each month.

Month Bicycles

January 410

February | 380

March 395
April 420
May 405
June 402

a. The factory manager says, "The mean monthly output for these six months is more than 400."
Show that the manager is correct.

b. Work out how much greater the mean output for April to June is than the mean output for
January to March. (3 marks)

a) Total

WO + 380 + 395 + 420 + 4OS + 4oz = 2wi2. Mean: 2412
divided by ¢ =202,
which s more £han 40O,
so the manager s

correct

b) Jo.l\uo.rv to March

4O + 330 + 395 = 185, mean 395
April £o June

420 + 405 + 402 = 1227, mean 401
Oiococere.nce.

401 -395 = I4 \o&odc.(.zs
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m The table shows the number of members of a gym at the end of each year.

Year | Members

2021 | 2000
2022 | 2200
2023 | 2420

a. Show that the number of members increased by the same percentage each year.
b. Assuming this trend continues, predict the number of members at the end of 2024.

c. Give one reason why your prediction may not be reliable. (3 marks)
m) 2200 divided by 2000 = \.\\ and 2420 divided bJ 2200 = LI, so members 3r¢.w bJ
IO./° wh each Je.a.r

b) 2420 X \.\ = 2642 members

¢) The Przd.:.ctum assumes the 1070 Srowth continves, but the trend ma.Y not continuve

- For example a new competitor could open of preees could c.ko.ﬂ3t
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