R Velocity-time graphs

ROBINSON Grade6 | Higher | 16 questions, 70 marks

Scan for the solutions

Name: Date: Score: /70

n A car starts from rest and accelerates uniformly to a velocity of 24 m/s in 8 seconds.
It then travels at a constant velocity of 24 m/s for a further 20 seconds.
a. Work out the acceleration of the car during the first 8 seconds.

b. Work out the total distance travelled by the car in the 28 seconds.
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Answer
n A velocity-time graph shows a cyclist who accelerates uniformly from rest to 12 m/s in 8
seconds, then travels at a constant 12 m/s for 10 seconds.
a. Work out the acceleration during the first 8 seconds.
b. Work out the total distance travelled in the 18 seconds. (3 marks)

Answer
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B A runner's velocity-time graph is a smooth curve. The table gives her velocity v m/s at time
t seconds.

t:0,10,20,30 v:0,4.2,6.6,7.8

Use the trapezium rule with 3 strips of equal width to estimate the distance the runner
travels in the first 30 seconds.

(3 marks)
Answer
n A train travels at a constant velocity of 20 m/s for 30 seconds. It then brakes uniformly and
comes to rest after a further 8 seconds.
a. Work out the deceleration of the train while it is braking.
b. Work out the total distance travelled by the train. (4 marks)
Answer
B A cyclist accelerates away from traffic lights. Her speed-time graph is a smooth curve that
gets less steep as time increases. The table gives her speed v m/s at time t seconds.
t.0,5 10,1520 v:0,3.6,54,64,7.0
a. Use the trapezium rule with 4 strips of equal width to estimate the distance travelled in
the first 20 seconds.
b. State, with a reason, whether your answer to part (a) is an underestimate or an
overestimate of the actual distance. (4 marks)

Answer
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n A cyclist's velocity increases uniformly from 4 m/s to 10 m/s over 12 seconds.
a. Work out the acceleration of the cyclist.

b. Work out the distance travelled in the 12 seconds.

(4 marks)
Answer
The speed-time graph for a car is a smooth curve for 0 < t < 12, where t is the time in
seconds and the speed is in m/s.
A tangent drawn by eye to the curve at t = 6 passes through the points (2, 8) and (10, 32).
a. Use the tangent to estimate the acceleration of the caratt = 6.
b. Explain why your answer is only an estimate.
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n A car accelerates uniformly from rest to a velocity of V' m/s in 10 seconds. It then travels at
a constant velocity of V' m/s for 20 seconds, and then decelerates uniformly to rest in 5

seconds. The total distance travelled is 440 m.
a. Work out the value of V.

b. Work out the acceleration of the car in the first 10 seconds.

Answer

n A train travels at a constant velocity of 30 m/s for 40 seconds.
It then decelerates uniformly, coming to rest in a further 25 seconds.
a. Work out the deceleration of the train.

b. Work out the total distance the train travels in the 65 seconds.
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m The velocity, v m/s, of a runner is measured every 2 seconds.

Time, t(seconds) 0 | 2 | 4 6 8

Velocity, v(m/s) | 0 | 6 | 10 | 12 | 13

a. Use the values at t = 2 and t = 6 to estimate the acceleration of the runner at t = 4.
b. Use the trapezium rule with 4 strips to estimate the distance run in the first 8 seconds.

c. Is your answer to part (b) an overestimate or an underestimate? Give a reason. (5 marks)

Answer

m Car A travels at a constant velocity of 15 m/s. Car B starts from the same place at the same
time. Car B accelerates uniformly from rest to 20 m/s in 10 seconds and then continues at a
constant 20 m/s.

a. Work out the distance travelled by each car after 10 seconds.

b. Work out the time at which car B catches up with car A. (5 marks)

Answer

m A motorbike accelerates from rest. Its speed-time graph is a smooth curve that gets less
steep throughout the first 12 seconds. The table gives the speed v m/s at time t seconds.

t0,4,8 12 v:0,7,11,13
a. Use 3 strips of equal width to estimate the distance travelled in the first 12 seconds.

b. Amir says, "The acceleration at t = 8is 11 + 8 = 1.375 m/s%" Explain why Amir is wrong. (4 marks)

Answer
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m A lorry starts from rest and accelerates uniformly for 10 seconds until it reaches a velocity
of 20 m/s.

It then travels at a constant velocity of 20 m/s for T seconds.
The lorry travels a total distance of 700 m.

Work out the total time of the journey.
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Answer
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m A ball rolls down a slope. Its velocity-time graph is a smooth curve. The table gives the
velocity v m/s at time t seconds.

t:0,2,46 v.0,2252,90

a. A tangent drawn to the curve at t = 4 passes through the points (1, 0.1) and (6, 8.6). Use
the tangent to estimate the acceleration of the ball at t = 4.

b. Use the trapezium rule with 3 strips of equal width to estimate the distance the ball
travels in the 6 seconds.
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Answer
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m A car makes a journey in three stages.
Stage 1: it accelerates uniformly from rest to a velocity of V. m/s in 12 seconds.
Stage 2: it travels at the constant velocity V m/s for 48 seconds.
Stage 3: it decelerates uniformly from V m/s to rest in 20 seconds.
The total distance of the journey is 960 m.
a. Work out the value of V.

b. Work out the acceleration of the car during stage 1.
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Answer
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m A drone accelerates from rest. Its velocity-time graph is a smooth curve that gets less steep
throughout the first 12 seconds. The table gives the velocity v m/s at time t seconds.

t:0,3,6,9 12 v:0,45,7.8,99, 10.8

a. Use the trapezium rule with 4 strips of equal width to estimate the distance travelled by
the drone in the 12 seconds.

b. A tangent drawn to the curve at t = 6 passes through the points (0, 2.4) and (12, 13.2).
Use the tangent to estimate the acceleration of the drone at t = 6.

c. Is your answer to part (a) an underestimate or an overestimate of the actual distance?
Give a reason.
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