R Interpreting real-life graphs

ROBINSON Worked solutions

This topic online

n A graph shows the total cost of hiring a ladder plotted against the number of days of hire.
The graph is a straight line with gradient 6.
Interpret what the gradient tells you about the cost of hiring the ladder.

Cost is measured in pounds and hire time in days. (1 mark)
The Srmd.iu\{: of o cost Sraph s the rate °f clno..nse. °f cost
A Sra&aznk of 6 means the cost qoes up bJ E¢ For eoch extra &.my

n Water is poured into a tank at a steady rate.
The graph of depth of water, in cm, against time is a straight line that crosses the vertical axis at 20.

Interpret the value 20. (1 mark)
The vertical watercept is the value when time = O

So the depth of woater at the start was 20 em
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n A taxi company charges a fixed amount plus a charge for each mile. The table shows the fare for
some journeys. A graph of fare against distance is a straight line.

Distance (miles) | 0 | 2 4 6 8

Fare (£) 3711|1519

a. Use the table to write down the fare for a journey of 6 miles.
b. Write down the fixed charge.
c. Work out the charge for each mile.

d. Work out the fare for a journey of 15 miles. (4 marks)
»)

Fis|

b) Fore ot O miles

fa

r.) Srm&;ent
(9-3):8 = 2

Ez per mile
4)

3+I1S5 2
3+ 30

a3

u Amy cycles from her house to the library.
She leaves home at 09:00 and arrives at the library at 09:45.
The library is 12 km from her house and she cycles at a steady speed.

Work out Amy's average speed in km/h. (3 marks)

Time talken = 45 menvtes = 0.75 hours
\2

Speed = Jistance devided by time = o<

Speed = 16 em/ h

16 wm/ h
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This table gives the conversion between miles and kilometres. The conversion graph is a straight line

through the origin.

Miles 0| 10 | 20 | 30 | 40

Kilometres | 0 | 16 | 32 | 48 | 64

a. Convert 25 miles to kilometres.
b. Convert 56 kilometres to miles.

c. Convert 120 miles to kilometres.

16 km = 10 mieles = 1.6 km per mele
o)
28 X 1.6 = 40

40 lum
b)
sé¢ = 1.6

3

35 miles

r.) r.o.rr:) on ot the same rate

\20 X 1.6 = 192

192 em

n Water is poured into a tank at a constant rate. The table shows the depth of water.

Time (minutes) | 0 2 4 6 8

Depth (cm) 4 110 | 16 | 22 | 28

a. What was the depth of water at the start?

b. Work out the rate at which the depth increases, in cm per minute.

c. How long does it take for the depth to reach 40 cm?

o) J.e.pkh whea time = 0

S em

)
(2% -w4)+% = 3

3em per meavte

¢) extra J.e.ptk needed
Yo -4 = 3¢
=3 = 12

12 minvtes
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The distance-time graph shows Marek's car journey from home to a garden centre and back.
a. For how many minutes does Marek stay at the garden centre?

b. Work out his speed, in km/h, on the way to the garden centre.

c. Work out his speed, in km/h, on the way home.

50
40
30

20

Distance from home (km)

10

0

09:00 09:30 10:00 1030 11:00 1130 12:00
Time (3 marks)

o) The horizontal section runs From 10:00 t0 \0:30, s0 30

menutes

b) He travels 4O lum between O

00 and 10:00, so speed = ? = 40 km/h

¢) He travels 4O km between 10

30 and iSO, which is 80 muavtes = |\

Speed = 4o divided bd % = 30

km/ b
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n The conversion graph can be used to change between litres and pints.

a. Use the graph to change 6 litres to pints.

b. Use the graph to change 14 pints to litres.

20

18

16

14

12

10

Pints

Litres

(3 marks)

The Line passes throush (10 Likres, 1.5 punts), sol Letre = 178

punts
a) 6 Letres
b) 14 pints
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A mobile phone plan costs a fixed monthly charge plus an amount for each minute of calls. The table
shows the monthly cost, £C, for m minutes of calls. The graph of C against m is a straight line.

Minutes (m) | 0 | 100 | 200 | 300 | 400

Cost (£0) 8 | 12 16 20 24

a. Write down the fixed monthly charge.
b. Work out the gradient of the line and say what it represents.
¢. Work out the cost in a month with 650 minutes of calls.

d. Rhys's bill was £30. How many minutes of calls did he make?

o.) cost wheam =0

s
b)
(24 -3) : 40O = O.04

fo.ou ('-tp) per menvte
)
= 8 + O.04 X €50

?+ 26

Erq
d)

30-% = 22
22 -+ 0.04 = SSO

SSO munvtes

m Water is poured into a container at a constant rate. The table shows the depth of the water.

Time(minutes) | 0 [ 1 | 2 | 3 | 4 5 6 7 8

Depth (cm) 0|2 4|6 |8 |12 |16 | 20 | 24

a. Work out how fast the depth rises during the first 4 minutes, and after 4 minutes.

b. The container has a wide part and a narrow part. Which part is at the bottom? Give a reason.
o)

Ofod4mn: 84 = 2 cm per men
Htomin (24 -%) s 4 = Y emper men
b) same waker each meavte

depth rises sLowLJ at oc:.rs'l: = wide
Wide part at the bottom
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m Priya cycles from home. The table shows her distance from home. She cycles at a constant speed

between the times shown.

Time

09:00

10:00

10:30

11:30

Distance from home (km)

0

24

24

36

a. For how long did she stop?
b. Work out her speed between 09:00 and 10:00.
c. Work out her speed between 10:30 and 11:30.

d. Work out her average speed for the whole journey.

a) distance skmvs 24 km

30 minvtes

)

24 <1 = 24

24 m/h
)

(% -24) =\ = 2

2 km/ h

d) total time 0:00 to N30 =25 h

¢T2S5 =

4.4 em/ h
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m Water is poured at a steady rate into four containers.

e Container 1: a cylinder with straight vertical sides
e Container 2: a cone standing on its point, so it is widest at the top
e Container 3: a vase that is widest at the bottom and gets steadily narrower towards the top

e Container 4: a wide cylinder at the bottom with a narrow cylinder fixed on top

Each graph shows the depth of water (vertical axis) against time (horizontal axis) as a container fills.
Match each container to its graph.

VANV vand

A B C D
(4 marks)

steep = depth riscng J.as'l: = narrow port
shallow = depth Fiscng stowly = wide park

l) same width oll the wo.ji constant rote

=6 (strmakt Line)

2) azts wider: rises slower and slower
2=0
3) azks AaFrower: reses 0co.s‘l:e.r ond J,ms'l:e.r
3=A
1) wede £hen narrow: shallow £hen steep, two s(:ro.iak‘l: ports
w=0_C
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m A graph shows Kelly's total pay plotted against the number of hours she works.
The graph is a straight line through (0, 0) and through the point (8, 96), where pay is in pounds.

a. Work out Kelly's hourly rate of pay.
b. Work out Kelly's total pay for working 11 hours.

150
140
130
120
110
100
90
80
70
60
50
40
30
20
10
0

Total pay (£)

0 1 2 3 4 5 6 7 8 9 10 M1 12

Hours worked

3[4
o.) % hours °f wolk Pavs E‘i‘, %0 kour(.j rote = T = EIZ

b) Pa.:) For hours = Il tumes \2 = F132

m A cup of tea cools down. The table shows its temperature.

Time (minutes) 0 2 4 6 8 10

Temperature (°C) | 90 | 64 | 48 | 38 | 32 | 28

a. Work out the average rate of fall in temperature between 0 and 4 minutes.
b. Work out the average rate of fall in temperature between 6 and 10 minutes.

c. Explain why your answer to part (b) is smaller than your answer to part (a).
o) J.m(.t =90 - 48 = 42
42 + 4 = 10.S5

©
10.5 C per minvke

b) Foll =3 -28 =10

I0O+4 = 2.9

25 C per minvte
¢)

cools more s(.ow(.d whea closer €o room te,mpe.m(:we,
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m A sprinter accelerates from rest. The graph shows her distance from the start line, in metres, against
time, in seconds. A tangent has been drawn to the curve at t = 4.

a. Use the tangent to estimate her speed at 4 seconds.

b. Explain why the sprinter’s speed at 2 seconds is less than her speed at 4 seconds.

40

30
E
g

° 20
8
)
o

10

0

0 1 2 3 4 5 6

Time (seconds) (3 marks)

o) speed = Srod.ae.nt of kmA3LA€
tomﬁu\t posses thr003k (7., 0) and (¢, 32)
cho.nae. en distance = 32 -0 =32

c.ko.nse. intime = (-2 =4

32 + « ?

obovt & m/ s

L) speed = steepness of curve

curve s Less steepat 2 s thanat b s

smaller aro.&.a.e.n(:, so slower
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m A taxi company shows its fares on a graph of cost against distance.

The graph is a straight line through (0, 3) and (10, 18), where cost is in pounds and distance is in
miles.

a. Write down the fixed charge for any journey.

b. Work out the cost per mile.

c. Work out the fare for a journey of 6 miles.
20
18
16
14

12

10

Cost (£)

Distance (miles) (3 marks)
o) The verkical intercept ts 3, so the J;a.:x.zd. cko.rne. LS E3
) Gradeeat = 18-3 _ IS fEvso per mele

I0-0 \O
¢) Fare = 3 4 ¢ £imes I.SO=3+"1=El1

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 11 of 16



An electricity company's monthly bill is shown on a graph of total bill against units used.
The graph is a straight line through (0, 15) and (400, 95), where the bill is in pounds.
a. Work out the gradient of the line.
b. Interpret what the gradient tells you.

100
90
80
70
60

50

Total bill (£)

40

30

20

10

0 50 100 150 200 250 300 350 400

Units used (3 marks)

o) Gradieat = 15 -\ _ %O = 0.2

400 - O %400
b) The bell reses bj EO.?.O, that s 20p, For each extra unct of

e.(.e,c(:ricity vsed
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m The graph shows the temperature of a cup of coffee as it cools.
a. Write down the temperature of the coffee at the start.
b. Find the temperature of the coffee after 20 minutes.

c. Find how long the coffee takes to cool to 30°C.
100
90
80
70
60
50

40

Temperature (°C)

30

20

10

0 5 10 15 20 25 30 35 40

Time (minutes) (3 marks)

(-]
o) Read the curve at time O: the -ke.mpe,ro.(:we. is 90 C
[~
b) Read vp from 20 menvkes €o the curve and across: 4O C
0o
c,) Read across o(;('lml 30 C o the curve and down: 35 meavtes

m Ben drives from Leeds to visit his aunt.
He leaves Leeds at 09:30 and drives 60 km in 1 hour.
He then stops at a service station for 30 minutes.
He then drives a further 40 km in 1 hour to arrive at his aunt's house.
a. Work out the time Ben arrives at his aunt's house.

b. Work out Ben's average speed, in km/h, for the whole journey from Leeds to his aunt's house. (4 marks)

n.) o1

30 +\ hour \0:30, + 30 minvkes = 1100, +\ hour =
12:00
b) Total distance

Toktal time

¢O + 4O = |00 Ium

2.5 hours, tacluding the stogp

Ave.ro.ae. speed ‘f_: =40 km/h
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m The graph shows the depth of water in a harbour, in metres, during the 6 hours after midday.

By drawing a suitable tangent to the curve, estimate the rate at which the depth is increasing 3 hours
after midday.

Give your answer in metres per hour.

14
12
tangent

10
E

g 8
©
2
-
o

< 6
=
o
[
a

4

2

0

0 1 2 3 4 5 6
Time after midday (hours) (4 marks)

A tmﬁﬁbnt s o straight Line that pollows the curve's durection at the chosen pount.
Tt ara&t.e.nt estimates how 1'ui.c.k(.3 the depth s c.ko.ﬂﬁi.na ot that instank, rather

thon an &V?.f&a!. over the whole time taterval

Orow o tou\se.ﬁt to the curve at t =3
Work ovk £he 3!‘0.&:.2.4\‘& °of the '(:o.l\su\'(: using o (.a.r3¢ '(:ra.o.l\s(.e., For example rise S m

over run 2 hours

Gradcent of 'l:omse.n'(: s o.ppro.x:.mo.te,(,d % = 2.5 metres per hour
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m Sara walks from home to a park 3 km away.
She leaves home at 14:00 and walks at a steady speed, arriving at the park at 14:40.
She stays at the park for 30 minutes.
She then walks straight home at a steady speed of 4 km/h.
a. Work out Sara's speed, in km/h, on the way to the park.
b. Work out the time Sara arrives back home.

c. Work out the total time, in hours and minutes, that Sara is away from home. (5 marks)

a) 4O menvtes = % hour, so speed = 3 deveded bv % = 4.5

wm/h
b) She Leaves the pork at\4

IS:10

4O + 30 munutes
3 -
\I\’atlma home tokes — hour = 9 meavtes ot 4 km/h
Y
\S:10 + 45 meavtes = \S:SS

c.) From \4:00 £o0 IS:SS s | hour SS minvtes

m Elin uses the rule "5 miles = 8 kilometres" to change miles to kilometres.
A more accurate conversion is 1 mile = 1.609 kilometres.
Elin's journey is 150 miles.

Work out the difference, in kilometres, between the two conversions of 150 miles. (4 marks)

Us:.ab the rule
ISO=-S%x88 = 240 um

Us:.ns the accurate conversion

ISO X 1.609 = 241.35 bm
0 precence = 24135 - 240 =135 km

\.3S km
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m Jamal leaves home at 10:00 and drives at a steady speed of 60 km/h for 1 hour.
He rests for 30 minutes.
He then drives straight home at a steady speed of 40 km/h.
a. Draw a distance-time graph for Jamal's journey.

b. Work out the time Jamal arrives back home.

70

60

’é‘ 50
53
£

o 40
<
S
g

"q') 30
9]
c
8
2

() 20

10

0

10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

Time (5 marks)
a) TIa the f'\rst hour he travels 6O km, so drow a Line o(;('om
(\0:00, 0) to (1:00, ¢O)
The rest s a horczontal Line From (n:00, ¢0) %o (N:30, <o)

b) The ")oumzj home s 60 km ot 4O \l.m/h, which tolkes ‘—O =S

4O

hours
N:30 + 1 hour 30 minvtes =13:00, so the oc,a.nm(. Line goes down to

(\3:00, 0)
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