Year 11 PHYSICS revision notes

PD6 – EARTH, SPACE & RADIOACTIVITY
(A) EARTH

GRAVITY:

Gravity is a force produced by objects with mass. It acts ‘down’, towards the centre of a planet or star, so they are surrounded by a Gravitational field. The strength of gravity is equal to the force produced on a mass: on Earth it is 9.81 N/kg (we round it up to 10N/kg). It is also equal to the acceleration produced on falling objects: on Earth this is 9.81 m/s2.

TERMINAL VELOCITY:

As objects fall, gravity makes them accelerate downwards, but as they speed up, upwards drag forces increase. Eventually, these 2 forces are equal, acting in opposite directions, so there is no resultant force on the object. It therefore continues to move at a constant speed of a few hundred km/h – we call this terminal velocity.

(B) SPACE

SIZE OF SPACE:

We live on one of 9 (10?) planets that orbit the Sun, our nearest star. We call this our solar system. Other starts also have planets around them. Stars collect in hundreds of millions to form galaxies – our galaxy is called the Milky Way. There are billions of galaxies that make up the entire universe.

SATELLITES:

These are objects that orbit larger bodies, held in place by gravity producing a centripetal force into the centre of the circle. Artificial satellites can be used for: Space Studies, Earth Studies, Weather, Communications, Global Positioning System (GPS), Spying & Experiments.

Higher satellites travel slower as they have larger orbits.

Geostationary satellites travel at just the right speed to orbit the earth once every 24 hours – they appear to be ‘stationary’ in the sky, making them ideal for TV satellites such as SKY.
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LIFE CYCLE OF A STAR:






BIG BANG THEORY:

Universe began 10-20 billion years ago at a single point that was infinitely hot & dense. As it cooled down, energy turned into matter, forming particles which began to clump together. Since then, space has been expanding, pushing galaxies further apart (redshift).

In the future, the universe could:

· Expand forever – OPEN universe
· Slow down & stop expanding – FLAT universe
· Stop expanding & collapse again (Big Crunch) – CLOSED universe
It all depends on how much matter there is to pull everything together through gravity. At the moment we think the universe is only dense enough to produce the open universe!

(C) RADIOACTIVITY

RADIOACTIVE – Substances that are unstable and decay into other (lower mass) elements, releasing ( or ( or ( radiation. The decay is random – we don’t know when a particular atom will decay.

BACKGROUND RADIATION – The low level radiation (natural & artificial) we are constantly exposed to, from:

· Gases in the air

· Rocks

· Cosmic rays from space

· Food

· Nuclear power stations & bomb tests

· Hospital radiotherapy & diagnosis

ACTIVITY – A measure of how quickly a substance decays & emits radiation (i.e., how strong a source is) in Becquerel (Bq).

TYPES OF RADIATION – there are 3 main ones: ALPHA ((), BETA (() & GAMMA ((). We can tell which is which from their penetrating power (picture):

	
	ALPHA
	BETA
	GAMMA

	Blocked by..
	Thin paper or skin

A few cm of air
	Thin aluminium

20-30cm of air
	Thick Lead & concrete (mostly)

	Made of…
	2p + 2n

(Helium nucleus)
	electrons
	
Electromagnetic

waves

	Charge
	Positive (+2)
	Negative (-1)
	None

	Speed
	10% speed of light
	90% speed of light
	100% speed of light

	Mass
	4 amu
	1/1840th amu
	None?

	Affected by Electric or Magnetic Fields?
	Yes
	Yes
	No


HALF-LIFE:

For all radioactive elements, half of the atoms will decay in a certain time – called the HALF LIFE. Each half-life, half of the atoms left will decay (and the Activity would also halve:

EXAMPLE: The half-life of ‘Shezium’ is 4 hours.

After 12 hours (3 half lives) the amount left = 1/2 x 1/2 x 1/2 = 1/8

USES OF RADIOACTIVITY:

· Sterilisation (destroys bacteria on medical instruments & fresh fruit)

· Radiotherapy

· Tracer Studies

· Checking metal for cracks

· Nuclear Power Stations (provides Heat)

Mr H.

GAS CLOUD





MAIN SEQUENCE STAR





RED


GIANT





WHITE DWARF





SUPERNOVA





NEUTRON STAR


or


BLACK


HOLE





Low Mass Star


(eg, the Sun)





High


Mass


Star








