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1) The speed time graph pictured below shows the journey of a car moving on a straight road for 10 

seconds. The car begins from rest. 

 

a. Work out the acceleration of the car for the first 2 seconds of the journey. 

Passes through (0, 0) and (2, 20) 

 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
20 − 0

2 − 0
= 𝟏𝟎 𝒎𝒔−𝟐 

 

b. At what time does the car stop accelerating? 

2 seconds 

 

c. Work out the total distance travelled by the car. 

Work out the area of the trapezium (area under the graph) 

Height = 20 

Parallel sides are 8 (10 – 2) and 10 

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
1

2
(𝑎 + 𝑏) × ℎ 

=
1

2
(8 + 10) × 20 

=
1

2
× 18 × 20 

= 𝟏𝟖𝟎 𝒎𝒆𝒕𝒓𝒆𝒔 
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2) The speed time graph shows the journey of a cyclist. 

 

 

a. Work out the acceleration of the cyclist in the first 6 seconds. 

Passes through (0, 4) and (6, 16) 

 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
16 − 4

6 − 0
=

12

6
= 𝟐 𝒎𝒔−𝟐 

 

b. Work out the total distance travelled by the cyclist. 

Work out the area of the trapezium (area under the graph) 

Height = 16 

Parallel sides are 14.5 (20.5 – 6) and 20.5 

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
1

2
(𝑎 + 𝑏) × ℎ 

=
1

2
(14.5 + 20.5) × 16 

=
1

2
× 35 × 16 

= 𝟐𝟖𝟎 𝒎𝒆𝒕𝒓𝒆𝒔 

 

c. Convert the distance found in part b to kilometres. 

280 ÷ 1000 = 𝟎. 𝟐𝟖 𝒌𝒎 
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3) The speed time graph shows the journey of a train travelling between two stations. 

 

a. Work out the acceleration of the train during the first 40 seconds of the journey. 

Passes through (0, 0) and (40, 25) 

 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
25 − 0

40 − 0
=

25

40
= 𝟎. 𝟔𝟐𝟓 𝒎𝒔−𝟐 

 

b. Convert the speed 25 m/s to km/h. 

25 ÷ 1000 = 0.025 𝑘𝑚/𝑠 

 

0.025

1 ÷ (60 × 60)
= 𝟗𝟎 𝒌𝒎/𝒉 

 

c. Given that the train travelled 2 kilometres in total, work out the value of T. 

Use the area of the trapezium to solve for T (area under the graph) 

Height = 25 

Parallel sides are 40 (80 – 40) and T 

2 km = 2000 metres 

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
1

2
(𝑎 + 𝑏) × ℎ 

1

2
(40 + 𝑇) × 25 = 2000 

(40 + 𝑇) × 25 = 4000 

40 + 𝑇 = 160 

𝑇 = 𝟏𝟐𝟎 𝒔𝒆𝒄𝒐𝒏𝒅𝒔 
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4) The speed time graph shows a plane on a runway as it prepares for take-off. 

 

a. At what time does the plane reach its maximum speed? 

5 seconds 

 

b. Given that the plane travels 2000 metres before take-off, work out the maximum speed of the 

plane on the runway. Give your answer to 3 significant figures. 

Use the area of the trapezium to solve for the maximum speed (area under graph) 

Height = h 

Parallel sides are 20 (25 – 5) and 25 

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
1

2
(𝑎 + 𝑏) × ℎ 

1

2
(20 + 25) × ℎ = 2000 

(20 + 25) × ℎ = 4000 

45ℎ = 4000 

ℎ = 88.888 … 

 

Maximum speed = 88.9 m/s (3 sf) 
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5) The velocity time graph shows the speed of a truck as it enters a highway. 

 

 

a. Is the truck accelerating or decelerating? Give a reason for your answer. 

The truck is accelerating, as the graph slopes upwards. 

 

b. Work out the average acceleration of the truck during the 35 seconds. Give your answer as an 

exact value. 

Passes through the points (0, 0) and (35, 25) 

 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
25 − 0

35 − 0
=

𝟓

𝟕
 𝒎𝒔−𝟐 

 

c. Work out an estimate for the instantaneous acceleration at 5 seconds. Give your answer to 1 

decimal place. 

Tangent lines passes through (1, 10) and (10, 21) 

 

𝐼𝑛𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
21 − 10

10 − 1
=

11

9
= 𝟏. 𝟐 𝒎𝒔−𝟐 

 

[1.1 – 1.3 ms-2] 
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6) The speed time graph shows the speed of a bug while it is in flight. 

 

 

a. Work out the average acceleration of the bug during the first 60 seconds of flight. Give your 

answer to 3 decimal places. 

Passes through the points (0, 0) and (60, 2.3) 

 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
2.3 − 0

60 − 0
=

23

600
= 𝟎. 𝟎𝟑𝟖 𝒎𝒔−𝟐 (𝟑 𝒅𝒑) 

 

b. Estimate the time during the 60 seconds of flight in which the average acceleration is equal to 

the instantaneous acceleration. 

20 seconds 

[18 – 21 seconds] 
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7) The velocity time graph of a particle is shown below. 

 

a. Use four strips of equal width to estimate the distance travelled during the first four seconds. 

Add the areas 

0.5 + 0.9 + 1 + 0.5 + 1.5 + 0.3 + 2.5 

= 7.2 metres 

 

b. Is your answer to part a, an over or underestimate? Give a reason for your answer. 

The answer is an underestimate – there is space underneath the curve between the triangles. 

 

c. Explain how you can improve the accuracy of your estimation. 

Increase the number of strips. 
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8) The velocity time graph for a ride at an amusement park is shown below. 

 

a. Work out an estimate for the instantaneous acceleration of the ride at 2 seconds. 

Tangent lines passes through (2.8, 33) and (0.8, 15) 

 

𝐼𝑛𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
33 − 15

2.8 − 0.8
=

18

1.6
= 𝟗  𝒎𝒔−𝟐 

[8.8 – 9.2 ms2] 

 

b. Use 6 strips of equal width to find an estimate for the area under the graph in the first 6 seconds 

of motion. 

Add the areas 

7.5 + 5 + 15 + 3.5 + 25 + 2 + 32 + 2 + 32 + 3.5 + 25 

= 152.5 metres 

 

c. Explain what your answer to part b represents. 

The area under the graph represents the distance the ride travelled in the first 6 seconds of 

motion. 

 

 


