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GCSE Maths - Ratio, Proportion and
Rates of Change

Interpreting Gradients (Higher Only)
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of interpreting
gradients questions. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Depreciation of car value
16,000
14,000
12,000
10,000
8,000

Price £

6,000
4,000

2,000

Year

Calculate the rate of change between the price of the car and the year.

Step 1: Find two co-ordinates’ points on this graph.

(x1, 1) = (0,14000)
(x2,¥2) = (5,4000)

Step 2: Calculate the gradient using the formula m = %
1=A2
__14000-4000
~ 0-5
10,000
m= 5 = —2000

Step 3: Form a conclusion.

The rate of change between the car value and year is —2000. The car depreciates £2000
every year.

y,
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Guided Example

Price of oil per litre

12

10

Price £
[«)]

Litre

Calculate the rate of change between the price of oil and litre (cost per litre).

Step 1: Find two co-ordinates’ points on this graph.
@, 4) = (5,00)
(13,92) =( 0,0)

Step 2: Calculate the gradient using the formula m = %
1=4A2

Step 3: Form a conclusion.

The rare of chonge between erice of o and
itse S 2. The cOSt pel \itrce of O iS

£2.
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the cost per day for renting a hotel room.

Cost of renting a hotel room

(%,Y,) = (5,250)
u (%3,9,)= (0,0)
5§0-0 : o
250 - 0
MN< = ?;5-—— = ..—Q SO
5-0 5§ |
£5

The oSt pes doy s £50.

2. Calculate the rate of change between the distance and time (speed).

The relationship between the distance and time

of a toy car
; (%:,4,) = (20,60)
5 (%3,42) = (10,30)
0 5 10 Tir::(s) 20 25 30
D
60-30 30" "3 _ 5
e Speed of e ftoy cos is 3m/s
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3. Calculate the rate of water discharge.

Rate of water flowing out of container

w
o

tey 40 toke poims ::dQQ. (“ug-) 3(5)'0)
10 .
ose eosy c (x“‘j’)z(o,so]

8

Water Depth (cm)
s 8

=
o

o

0 1 2 3 4 5
Time (s)
)
o - o -
M= }_O_ig 2 -—‘L = _§_ = -
£5-0 5 !
<5

The cote of woies discharge S -8 em/S

. Calculate the rate of depreciation of the antique earrings.

Depreciation of earrings

o
S S S (x1,4,) = (0,500)
g + (3y4y)= (4,%00)
.
E100
° 0 1 2 3 4 5
Year /_\‘)
600-#00 _ 100 _-25 _ o5
T oo-k& 4
+ b

e sote oF depreciotion of antigue
Qﬁ(ﬂﬂaS S f£285 ees yeas.

/
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Section B

Worked Example

Depreciation of car value
16,000
14,000 ¢
12,000

10,000

Price of Car (£)

AR

o
=
N
w
N
w

Year

Step 1: Draw a chord using a ruler and pencil, connecting the starting and ending point.

Depreciation of car value

Price of Car (£)

0 1 2 3 4 5
Year

Step 2: Find two co-ordinates’ points on this chord:

(x1,y1) = (0,14000)
(x2,¥2) = (5,6250)

Step 3: Calculate the gradient using the formula M = %
17X2

_ 14000 — 6250 _ 7750

m= 0% = = —1550

Step 4: Form a conclusion.

depreciates £1550 every year approximately.

Estimate the average rate of change between the car value and year.

The estimate of the rate of change between the car value and year is —1550. The car

y,
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Guided Example

Cost of oil per litre

Price (£)
[ g [ N N w w g
o wun [T (=] 3]

w

o

0 1 2 3 4 5

litres

Estimate the cost of oil per litre.

Step 1: Draw a chord using a ruler and pencil, connecting the starting and ending point.

Cost of oil per litre

Price (£)
N
S

litres

Step 2: Find two co-ordinates’ points on this chord.

(> 9,) =(5,34)
(%,, Yad) = (O;O)

Step 3: Calculate the gradient using the formula M = w.
— X1—X2
3%-0 34 6% _ 2
m.-: - e T, e o 6.
5-0 $§ 10
x2

Step 4: Form a conclusion.

The eStinoted coSt of Ol ees Litre s £6-8

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Estimate the cost per day for renting a hotel room.

Cost of renting a room per day

250

LD (5,110)
200
@ 150 C"zlﬂz)g (0,0)
é 100
50
0
0 1 2 3 4 5

day
>y
me 220-0 = 220 _ 44¢

5-0 5 S,Cig -
2
™ eStimated cost & (YNNG O (O0O™M pes doy

6. Estimate the rate of change between the distance and time (speed) s Eus.

Distance and time travelled by a toy car

120
100 (2,,3)= (25,!00')

80

(x,9 = (o,o)

Distance (m)
g

20

0 5 10 15 20 25
Time (s) 235
Y

_©0-0 _ 0o 4

25-0 25 5!

gctimated Speed of toy cas 8 & m/S
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7. Estimate the rate of water discharge.

Rate of water flowing out of container

60

50 (’-n‘h) s C5,8)
E
%40 (2Y2)= (©,50)
@ 30
::; 20
=

10

0

0 1 2 3 4 5
Time (s) ;L_‘)_\)
= ®-50 < —_43-' = :E’i- = -%.4

Estimoted tote of woter disdhacge
1S B.4 cm/S

. Estimate the depreciation of the antique earrings

Depreciation of earrings

" Ce90)= (5,220)
%300 C”-L)‘:':.)‘5 COISOQ)
0 1 2 Year3 4 5 xl
—
_ 220-500 = :ES—Q :_..'_5_50:-_—56
m= g - o 5 (- 10

the estirnated ancual  degreckohon
of e ankigue eactings s ES6

/
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Section C

Worked Example

Depreciation of car value
16,000
14,000 @
12,000

10,000

Price of Car (£)

SEEEE

o

—
N
w
»
wu

Year

Step 1: Draw a tangent using a ruler and pencil at year 2.

Depreciation of car value
16,000
14,000
12,000
10,000
8,000

6,000

Price of Car (£)

4,000
2,000

Year

Step 2: Find two co-ordinates’ points on this tangent:

(x1. yl) = (119500)
(x2,¥2) = (2,8000)

Y1—Y2

Step 3: Calculate the gradient using the formula M = o
1—X2

_9500-8000 _ 1500
T 12 1

= —1500
Step 4: Form a conclusion.

At year 2, the depreciation of the car is approximately £1500 per year.

Estimate the rate of change between the car value and year in year 2.

y,
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Guided Example

Cost of oil per litre

Price (£)
[ g [ N N w w g
o wun [T (=] 3]

w

o

0 1 2 3 4 5

litres
Estimate the cost of oil per litre when there are 2 litres of oil.
Step 1: Draw a tangent using a ruler and pencil at litre 2.

Cost of oil per litre

Price (£)
N
S

litres

Step 2: Find two co-ordinates’ points on this tangent.
(xn'ﬂo) < (3: '8)

Step 3: Calculate the gradient using the formula M =

18-25 _ -F _
m="3" T =37

Yyi—Y2
xl—xz'

At #W0 wires oF oil, e price &F o \Wre S approvwnoiely

7.
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

9. Estimate the cost per day for renting a hotel room on day 3.

Cost of renting a room per day
250

200 (%:,9,) ‘(4,(90)
g 10 (%2,92) = (1,25)
0 1 2 d?a)y 4 5
190-3S g 33.3
ms 2 ° —3——33.3 3 (;5

o
™e eShimated cost & (RONNG a fCOM on day 3

(O
3 is £33.3

10. Estimate the speed at 15 seconds.

Distance and time travelled by a toy car
120

~ (%,9) = (20135)
E 80
G (12,92)= (e,0)
Time (s)
5.357
M= #5-0 = 13 = 5.36 1¢4|75
20- 6 '\ & 70 _
\/ﬂ 50
42
80
ectimated Speed of Loy Cac at IS 70
o
Secondd 18 5.36 m/S 'ag
20

/
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11. Estimate the rate of water discharge at 4 seconds.

Rate of water flowing out of container

C’(wﬁu): (5 ’ 3)
20 (12,92)=C1,14)

Water Depth (cm)
w
o

0 1 2 3 4 5
Time (s)
B-14 _ -6 -3
Mme - = -——:""5

S - | 4 2
Cstimated tote of woter ditdhacge ot 4 Seconds

1S 1.Sem/S

12. Estimate the rate of depreciation of the antique earrings in Year 3.

Depreciation of earrings

0 (%,9,) = (5,200)
gaoo (%2,Y2) = (21300)
0 1 2 Year3 ) ’
= 2 c-2 3 33.32 333
~ 5 3 (cq)o
EStimated annual deprecauﬁon of rg)
mig,ue zatr‘.nss vyeos 3 S £33.2 .76
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