YEAR 12 MECHANICS - CONSTANT ACCELERATION - LESSON 2 OF 9 - WORKSHEET

Velocity-Time Graphs

Specification: AQA 7357: Q1, Q2 - Edexcel 9MAO: 7.1, 7.2

You do

A - Acceleration from a gradient Gradient = change in velocity + change in time.

n A velocity-time graph is a straight line from (0, 3) to A velocity-time graph is a straight line from (2, 20)
(5,18), with vin m s™" and t in seconds. Find the to (10,4) (vin m s™, tin s). Find the acceleration
acceleration. and the deceleration.

The graph shows the velocity of a robot. Find its A car accelerates uniformly from 54 km h™" to 90 km
acceleration on each Stage OA, AB and BC. h"I in 8 s. Find its acceleration in m 5'2'
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The velocity of a particleisv=12-3t (vinms™, t
in s). Find its acceleration, and when it is at rest.

B - Displacement from the area Area under the graph = displacement.

a The graph shows the velocity of a skier. Find the A cyclist rides at a constant 7 m s™" for 12 s, then
distance she travels. decelerates uniformly to rest in 4 s.
V(mS'l)A 8 (a) Sketch the velocity-time graph.
) P— (b) Find the distance she travels.
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a The graph shows the velocity of a ball rolling down The graph shows the velocity of a lift moving up
a slope. from the ground floor.
(a) Find its acceleration. (a) Find the height the lift rises.
(b) Find the distance it rolls in the 10 s. (b) Find its average velocity.
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C - Reasoning No calculator. Explain in words.

The graph shows the velocity of a particle. Sketch the displacement-time graph for this
(a) When does it turn round? velocity-time graph, marking the displacement at A,
(b) Explain why it is back where it started at t = 10. B and C. The object starts at O.
(c) Find the distance it travels. g v(ms™)
1 v(ms™)
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a True or false? Explain each answer.
(a) If a velocity-time graph slopes down, the object
is moving backwards.
(b) While an object moves in the positive direction,
its velocity-time graph and its speed-time graph
are the same.
(c) The total area between a velocity-time graph
and the t-axis is always the displacement.

D - Show that and unknowns Set up an equation from an area.

(k) The velocity of an object increases uniformly from The velocity of a particle increases uniformly from
utovin atime t. By splitting the area under its 4ms™toVms™in 6 s. It travels 51 m in this time.
velocity-time graph into a rectangle and a triangle, Find V.
show that its displacement is Y2(u + v)t.

v

G A car starts from rest and accelerates uniformly at
2.5 m s72 until its speed is 20 m s7". It then keeps
this speed. Show that it has travelled 200 m after
14 s.

E - Exam-style question Show your method: marks are for working.

@ A particle P moves along a straight line from 0. The graph shows its velocity v m s™" after t seconds.
(a) Find the acceleration for the first 4 s. [1 mark]
(b) Find the deceleration on BC. [2 marks]
(c) Find when P is instantaneously at rest. [2 marks]
(d) Find the displacement from O at t = 16. [2 marks]
(e) Find the total distance travelled. [1 mark]
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