Unit 3 Physics 2018

Checkpoints Chapter 1 Motion Basics

Question 1

Usev=u+qgt
v=0+3.7x35
s v=12.95

Then x=ut+ Zgt?
. Xx=0+05x37x35°
S X =22.6625
-. D (ANS)
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Question 2

25kmh'=25+3.6ms’
=6.94 ms”’
~. A (ANS)

Question 3

Usex=vt- Zat?

2 x=30x5-7 x2.0 x 5.0
S Xx=150-25

SLX=125m

. B (ANS)

Question 4

Usev=u+at
5 30=u+20x5.0
~u=20ms’
.. D (ANS)

Question 5

The minimum speed will be zero. This is when
the ball reaches the top of its flight. Even
though it is still accelerating down at a rate of
10 m s This acceleration is what has slowed
the ball down (on the way up) and why it will
‘fall’ down to Earth again and not remain
suspended in mid-air.
Usingu=25ms’,v=0,g=-9.8 ms?
and v =u + gt,
we get0=25-9.8 xt.

- t=2.55sec.

. A (ANS)
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Question 6

The distance (scalar) is how far it travelled, the
displacement (vector) is the difference
between the start and end points.

At the top of the flight the speed is zero.
Use v — u? = 2gx, to find “x”.

5 07-252=2x9.8x X

S x=31.89m.
.. Distance = 2 x 31.89

=63.8 m,

Displacement is 0 m

. D (ANS)

Question 7

The acceleration throughout the motion is a
constant 9.8 m s?down.
.. B (ANS)

Question 8

The graph is linear, so the speed attimet=5
will be 15 m s™. The acceleration is the
gradient of the line, which is constant.
Where a = 30 + 10

=3ms?
The distance travelled is the area under the
graph. This is best found by finding the
gradient of the line, and then using

x =ut+ Iat?

L X=0x5+ 2 x3x52

SoXx=37.5m.
. B (ANS)
Question 9

The graph is a distance vs time graph,
therefore the speed is the gradient of the line.
Initially the gradient is a constant value, and
then it is zero.
Therefore initially the speed is constant then it
is zero, so the object ends up stationary.

. A (ANS)
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Question 10

Use v? — u? = 2ax, to find “x”.
5 02-402=2x-1.7 x X
- -1600 = -3.4 x x
. Xx=470.6 m
This needs to be doubled, as both trains will
need this distance to come to a stop. They will
come to a stop with about 60 m between them.
. D (ANS)
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Question 11a

This is one of the many questions that are best
done from a graph. You will always try to draw
a velocity time graph, because they give you
the most information.

.elocity olice car
-

gradient = 4 ms2

35 mis motor bike

time

The distance travelled is the area under the
graph. So this question requires you to find the
time 't when the areas under both graphs are
the same.

For the motorbike the area is given by 35 x t.
For the police car, the area is a triangle, “ bh ,
where b ='t' and h = a x 't'. Because the
velocity v = u + at, gives v = at when u = 0.
When the areas are the same then

. 35t= 780

- 35= 74X
. 35=2t

.. t=17.5 secs.

Question 11b

The distance that the police car travels must
be the same that the motorbike travels, which
is
35x17.5=6125
=613 m
From a sig. fig point of view the answer should
be 6 x 10 m (ANS)

Question 12

You need to know your formulae to decide
which one is best to use. You are given 'a', 'u’,
'x' and you want to find 'v'. The only equation
to link these is v? - u? = 2ax.
So v? = u? - 2ax (the equation has a - sign
because the ball is slowing down, giving a
negative acceleration)

LVE=62-2%0.7 x 24

LVvi=24

s v=155ms’
this speed is less than 2 m s™ so the ball will
drop into the hole.

Question 13a

The initial velocity = 9 m/s. the final velocity =
0 m/s.'x' =4m.
Use v? - u? = 2ax.
L 0%2-92=2xax4
.a=-10.125

= 10.1 m s (ANS)
The minus sign is not really required because
it is only showing that the player is slowing
down.

Question 13b

Usev=u-at ..0=9-10.1xt
.. t=0.89
~t=0.9 secs (ANS)

Question 14a

Whenever you see a graph, the first thing you
must do is to look at the axes to see what type
of graph it is. This is a velocity time graph, so
we know that the gradient will give us the
acceleration and the area under the graph will
tell us the distance travelled.
To find the velocity, you just read it off the
graph.
So the speeding car is travelling at 35 m/s. We
would expect that this is greater than 90 km/hr,
otherwise the car wouldn't be speeding.
To convert from m/s to km/hr, you multiply by
3.6.
So 35 m/s = 35 x 3.6 = 126 km/hr.
The car is speeding by 126 - 90

= 36 km/hr. (ANS)
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(This is great enough for the driver to lose their
licence)

Question 14b

The acceleration is the gradient of the graph.
You always use 'good points' to determine a
gradient, ie. points where they are very easy to
get the true values.
So use &1 to be from 10 to 70, and £V to be
from 0 to 50 m/s.

Av o 50
Soa= 4t =60 =0.83 m s? (ANS)

Question 14c

After 100 secs the car has travelled
35 x 100 = 3.5 km.
After 100 secs the police car has travelled

(Zx 60 x 50) + (50 x 30) = 3.0 km.
So the police car is still 500 m behind the
speeding car. .. NO (ANS)

Question 15a

This question asks you to draw the graph, it
must be to scale.
Velocity

25 mis

.
-

10 30 35 time (secs

If the cyclist accelerates at 2.5 m s?for 10
secs, then the maximum speed will be 25 m s

Question 15b

The braking deceleration is the gradient of the
graph, note that you are asked for the
magnitude, so the sign is not required.

Av 25
Soa= Ot = 5 =5ms?(ANS)

Question 15¢

This is the area under the graph, and it is
(2% 25x10) + (25 x 20) + (% x 25 x 5)
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= 687.5
= 690 m (ANS)

Question 16a

This is an acceleration v time graph, so the
area under the graph is the change in velocity.
This means that the question is just asking you
to find the area under the graph from
t=0tot=2
3+1

Area= 2 x2=4ms" (ANS)

Question 16b

When the speed is constant, implies that the
acceleration is zero.
This occurs when 7 < t < 10 secs. (ANS)

This question relies on you understanding the
vertical axis, because a common mistake is to
say that the velocity is constant when the
gradient of the graph is zero, but this is only
true if it is a velocity vs time graph.

Question 16¢c

This is the area under the graph from 0 to 10
secs.

From 0O to 2 secs AV =4 ms
From 2 to 6 secs AV =4 ms
From 6 to 7 secs AV =05ms"
From 7 to 10 secs AV =0oms"

- A =8.5m s (ANS)

Question 17a

You need to have on your cheat sheet some
common values of speed in both km / hr and
ms™.
Eg. 60km/hr=16.7ms"

100 km /hr=27.8ms

So this question is asking you to find the time
when the speed is 16.7 m s™. You are only
going to be able to get an approximate answer
for this question.

& 2.4%0.2 secs (ANS)
Make sure that you read the horizontal scale
accurately. Each division is 0.2 of a second.
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Question 17b

This is a speed vs time graph, so the distance
travelled is the area under the graph. You will
need to either draw this as a series of straight
line graphs, and then find the area of each
trapezium, or you can work out the area of
each square and count the squares.

To count the squares you need to only count

kL
each square that is full.
The area of 8 squares is 5.0 x 1.0 =5 m.

P | —

[y ]

.. 1square= 2 m,
| count 83 squares so the distance travelled is
5

83 x 8 = 52 m (ANS)

Question 17¢c

This requires you to find the gradient of the
line at the beginning of the graph. Fortunately
it is relatively straight at this point, so the
rse

gradient is given by n .
Draw the straight line and then pick a
convenient point on the graph to use with the
origin to find the gradient. Choose the point as
far from the origin as practical. My line goes
through the point 10 m s™ at 1.2 secs.
So the gradientis 10 + 1.2

=8.310.5m s (ANS)
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Speed (mys)
40
30
9 10 Time (secs)

The area under the graph fromt=9to t = 10,
(30 +40) ‘1
is 2 = 35 m (ANS)

Question 19

Assume that the fact that the ball just reaches
the hole, (note it doesn’t say that it falls in),
means that the velocity after 32 m is zero.

v2 = u? — 2ax. The negative in the
equation is because the acceleration must be
negative, otherwise the ball would speed up.

L 0=uP—-2x1x%x32

L ui—-64=0

s u=8ms' (ANS)

Question 18
I "IT.

Use the equation x = 2 , but you need to
calculate u. It comes from v = u + at.

S 40=u+10x1

S u=30m/s

i +‘¢':th (30 +40) ‘1

X = 2 , =X = 2 =35m

You can also draw a graph to understand the
process involved here.

Question 20 (2013 Q1, 2m, 75%)

There are two ways of answering this
question.
Method 1
Use a = gsind

~.a=10xsin10

L a=1.7ms? (ANS)
Method 2

Use x =ut + I at?

. 35=72 xagx2?

a=175ms? (ANS)
Both methods and both answers were
acceptable.

Question 21 (2014 Q1a, 2m, 83%)

Use x = ut + %at?
=0+ % x 0.2 x52
=05x%x0.2x%x25
=25m
. x=2.5m (ANS)
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