TSI |

man and the train arebdh'
speed of 5ms!. State w
more momentum than the ma




Albert Einstein | PHYSICS - '

Two children are sitting on the same moving train, one child places a ball on the floor and the
other places a large bag on the floor. ™

This media contains no audio
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n the train comes to a complete stop, the ball rolls forward. Use Newton's Law
the ball moves forward after the train has stopped. :
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he child’s large bag does not move when the train comes to a complete st
‘does not move.
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One solution recently installed in parks in the Netherlands and Beijing is a tower
containing smog filters to clean the air in the park.
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1 2a (3 marks)

N

Tha tower is estimated to require 1100 W of electrical power and is connecﬁad to
2 - supply of 220 V. Calculate the current flowing through the tower. You should give

- appropriate unit with your answer.
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particles in the air; this causes the particles to become charged.
now moves past long, éharged “collection” plates and the charged parti



time, the collection plates become less effective. Using your u
ds, suggest why the plates need to be regularly cleaned.
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Radio waves form a section of the electromagnetic spectrum. Drag and drop the labels to
classify the missing sections in the spectrum

Draggable: X-rays Infra-red Radio I
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Visible”
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Question 3b (1 mark)

RFIDs (radio-frequency identification devices) are now used in many ways to help track
products and store information. RFIDs can be placed under the skin of animals to store
information regarding their owners. The information stored on the RFID is transmitted to a hand-
9 held scanner using radio waves. This image shows an RFID inside a cat.
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AVEes can also be used to transmit

I infra-red waves inside

The RFID transmits information using radio waves. Infra-red waves can also be used to transm

information, suggest one advantage of using radio waves instead of infra-red waves inside
animals.




_ e frequency of the radio waves is 134 000 Hz and their wavelength is 2238 m. '
peed of radio waves. Give your answer in scientific notation.
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u Question 3d (2 marks)

The wire coil in the scanner carries an alternating current, inside the RFID there is also a coil of
wire. When the two coils act together they behave like a transformer, inducing a current in the
RFID coil.

to continue




g the principle of induction, how an alternating current
scanner generates a current in the RFID.




;obssrved a virtual image is produoed The Image
ition behind the mirror.

ause our mind is trained to believe that light travels in straig
s an image at the end of the virtual rays. '

with two mirrqrs is more complicated. Multiple reflections of light |

observed. When two mirrors are placed together in contact along one sic
ages varies depending on the angle between the mirrors. In the m re
> three virtual images of the original object.

s are seven virtual images. The only thing that has changed
tl'.lo angle between the mirrors.



investigate the relétions_hip between the nu Ibe
n two mirrors changes.

i
=
o
o
=]
@

Eﬂﬂﬂﬂl];




ng equipment that would be needed for this experimen
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data from the graph, outline if the graph in part (d) supports this predictio n
ude calculations to support your answer. '
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light, sound also reflects. We experience reflected sound as an echo. Echoes ¢
to investigate the speed of sound. A student stands a known distance away from a wa
makes a loud sound by hitting two pieces of wood together. The time that the sound takes
travel to the wall and back can be used to calculate a value for the speed of sound.

Wall

Distance = 110 m




student rneasures the ﬁme belwum_
result of this experiment is shown below:

ulate a value for the speed of sound using this raw data. Give your answarb
cant figures.

Improvement two:
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Question 5c (2 marks)

In_stead of using a stopwatch to time the interval between the first sound and the echo, a laptop
with a microphone and some sound recording software can be used.

rding software

Use the image to calculate the time taken for the sound to travel 600 m.



1e students vary the distance the sound travels and write down four sets of re: u
otebook The resiilts are shown halawa i
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els at different speeds through air at different temperatures.

erati resdoseiaommntempemm,ﬂwspeedofsoundhai-is'
e relationship: 1

=d in metres per second.

xplain why the speed of sound is dependent on temperature. Your answer sha
ance to the motion of particles.

‘particles vibrate around a fixed point,
n as the equilibrium position.
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An MYP student is interested in the factors that affect oscillations of air particles. He decidefs to
conduct an investigation by modelling an oscillating particle using a hanging mass on a spring.

This media contains no audio

Spring

Displaced distance -

S

In this simple model, an air particle is represented by the mass which vibrates
its equilibrium position. The student formulates the research question:

[ fihe mass on a spring increases, what happens to the time peri

an experiment to investigate this research question. In your plan you

' melndependent variable, the dependent variable and the justification of two cont
variables

. * a hypothesis that can be tested by this investigation
» how you will collect sufficient data

- = a method detailing the procedure you will follow,
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__oo dar some of the facturs thut afre tne atnpplng d
has important implications for road safety.

iowing diagram shows how the stopping distance of a car is made up of ; O C
g distance and braking distance.

= The thinking distance is how far the car has travelled in the time taken for the drive
- to a hazard.

e The braking distance is how far a car has travelled while it is decalerati'nn.'
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Braking
begqins

s related to the driver, the car or the environment can have an impact on th
""ce for a given speed. For example: driving when tired, or distracted (driver fa
lﬁcantly increase reaction times and subsequently increase the stopping distance
ss ify the following into environmental factors, driver factors and car factors.




Using a cell phone Heavy rain
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Drinking alcohol
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: part of the stopping distance each factor will affect and outline the
king alcohol and poor road surface on stopping distance using your scientific

Poor road surface:
& thinking distance

© braking distance

Effect on stopping distance:

In recent years, a number of countries have focused on improving road safety. In .
countries there has been a significant reduction in the number of road casualties. Further
Improvements in the way cars are engineered could allow us to continue this trend. One s "
hrl'lovation is the use of electronic systems which can reduce driver error.




ons in cartechnologyalmtolmpmvesafety By 2035, It's xpected t
than 54 million self-driving cars on the road. Self-driving cars and
ad of us driving them, are becoming a reality.

E _, operating without a driver offer many advantages. For example, a oornputer
_'» much more quickly than a human and this should lead to improvements s
s, less traffic congestion, and shorter journey times. -

' .wch innovation is a communication system, a form of technology that alluws
icate with moving parts of the traffic system around them.

f nra several types of technology: systems that allow cars to communicate WIli'l
or systems that allow cars to communicate with pedestrians, cyclists and ir fras
- stmet lights and buildings. i

s could save lives by driving better than human drivers who often bece

e have raised concerns about the fact that only a small numbli' fr
| dwoloplng driverless cars: with this comes oonaldnmhlt
of plﬂph and products. '

advantages and disadvantages for society
. eeonnmlc lmpllcﬂhons of dmeﬂeas technnlogy




