GRAVITY

SENT INTO SPACE CLASSTRONAUTS PROGRAMME




GRAVITY

Today we will be learning..

how distance between objects affects
gravitational force

By the end of the lesson you should be able to..

 describe the variation of gravitational force with distance

« explain why the different planets have different orbital speeds
 explain the shape of a comet's oebit




GRAVITY

Question
In terms of Newton’s 374 Law, describe the gravitational force which acts on
an object on Earth

Without looking in your books, in pairs or groups, write an answer to the
question above on a big sheet of paper.




RAVITY

Gravity is a force of attraction between two objects.

G




GRAVITY

Imagine you and someone else are billions of miles apart in an otherwise
empty universe.
What would happen?




GRAVITY

Imagine you and someone else are billions of miles apart in an otherwise
empty universe.
What would happen?




GRAVITY

Gravitational Theory - General Relativity
Space is ‘curved by the presence of large objects, which causes other objects
to move towards them.




GRAVITY

Gravitational Theory - General Relativity
Evidence: Gravitational lensing

galaxy
galaxy cluster

lensed galaxy images

~distorted light-rays




GRAVITY

Gravitational Theory - General Relativity
Evidence: Gravitational lensing




GRAVITY

Which of the statements below do you think is the
most correct?

Gravitational force increases the further you get from an object,
because the distance between them is greater.

Gravitational force decreases the further you get from an object,
because the distance between them is greater.

Gravitational force stays the same, no matter what the distance,
“~ | because gravitational acceleration (g=10m/s?) is constant.




GRAVITY

Gravitational acceleration

=10 m/s=*

‘average gravitational acceleration, 45° latitude, at sea level = S.80665 m/s?




GRAVITY

Testing gravitational acceleration




GRAVITY

Question

Felix Baumgartner jumped from a stationary balloon an altitude of 38,969m.
After 10 seconds, he had fallen to an altitude of 38,48/m. Calculate the
acceleration due to gravity during the first 10 seconds of his jump.




GRAVITY

Question
Felix Baumgartner jumped from a stationary balloon an altitude of 38,969m.
After 10 seconds, he had fallen to an altitude of 38,48/m.

s =482 s=ut+1/2ate
u=0

a="?
t=J0]




GRAVITY

Question
Felix Baumgartner jumped from a stationary balloon an altitude of 38,969m.
After 10 seconds, he had fallen to an altitude of 38,48/m.

s =482 s=ut+1/2at?

u=0 482=0+1/2x10°x a
= 482 =50a

a="7? a= 482/50

t=10 a=9.64 m/s?




GRAVITY

Gravity
The closer you are to an object, the greater the force due to
gravity.

‘inverse
square’ law




GRAVITY

Newton's Cannon

Isaac Newton suggested that an
object fired from a very high peak
on Earth would never hit the
ground if it 1s launched with
enough initial speed.




GRAVITY

Gravity and Orbits

The resultant force the keeps objects in moving
In a circle is a centripetal force, in this case
provided by gravity.

“[NOT ‘centrifugal’ force]**
This is just like the tension in string when
swinging an object around your head.




Draw a map of the solar system, and match the orbital periods
below to the 8 planets:

12yrs 1B85yrs lyr O0.Byrs 19yrs
29yrs Bbyrs 0.2yrs

Explain why the orbital periods are different [3]




GRAVITY

What does the data below show about the gravitational force on different
planets? Discuss in groups.

Distance
(AU)

Orbital Period
(years)

Orbital speed
(km/s)

0.4

0.24

48

0.7

0.61

35

1.0

1.0

30

1.5

1.9

5.2

12

9.5

29

19

34

30




GRAVITY

Comets
Comets have very elliptical orbits.

As they get closer to the sun, write what you think would happen to;
(@] The force on the comet

(b] The speed of the comet

Make sure you explain your reasons why




GRAVITY

Comets
Comets have very elliptical orbits.

(a) the force on the comet increases as it gets closer to the sun, because
forceis inversely proportional to distance®.

(b) the speed of the comet increases becauseiit is accelerated by the
increased force.




GRAVITY

Activity - Measuring the acceleration due to gravity
You are going to measure the acceleration due to gravity by dropping an object and
timing how long It takes to hit the ground.

1. Time how long it takes for an object to fall  metre
2. Repeat at least 5 times and find an average time

3.  Use the equations of motion to calculate g

How does your value compare with the reference value of 10 m/s2?
Can you suggest any reason




OUR CLASSTRONAUTS
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This presentation is produced by Sent Into Space and supports the Classtronauts
school space launch programme. The ultimate STEM project, launching a balloon
into space is a great idea if you’re wondering how to engage your pupils with the
science curriculum. We’ll visit your school and fly a craft into space right from
your playground. Our presenter gives a mission briefing explaining the science
behind high altitude flight, answering questions from the pupils before launching
an item of your choosing into space. It’s the perfect activity for Space Week.

INSPIRE A GENERATION OF ASTRONAUTS

We deliver a complete end-to-end service; from project management,launch
day and post-launch support.

FULL SET OF LESSONS AND PLANS TO SUPPORT A SPACE THEMED
LEARNING

Our website includes a full set of lesson plans, worksheets and presentations for topics
across the science and maths curriculum. These free science resources for KS2, KS3 and
KS4 are available for download as PDFs, powerpoint presentations and word
documents for easy printing.




GET IN
TOUCH
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To find out more about our Classtronauts program, visit
Sentintospace.com/classtronauts or download our
Classtronauts brochure

Get in touch to discuss your Classtronauts project further:

A: Unit 3a, Parkway Rise, Sheffield, S9 4WQ, UK

E: hello@sentintospace.com

T:+44(0) 114 2131050
M: +44(0) 7579 041 334



https://5ab6e6ff-08e8-4834-bd80-c4cf03a0c7c3.filesusr.com/ugd/694b82_c10b30f3665c4421808c63b53c5ccaf0.pdf?index=true
mailto:kat@sentintospace.com

