
Year: 10

Term: Sp1

Topic: Nuclear physics (P.21)

1 What is the size of the atom? 1 x 10-10m

2 Which two sub atomic particles are found in the nucleus? Protons and neutrons

3 What is the radius of nucleus compared to radius of atom. 1/10000 of the size (one ten thousandth of the size)

4 Electrons go up an energy level when…  (HT only) They absorb electromagnetic radiation. 

5 Electrons move down an energy level when… (HT only) They emit electromagnetic radiation. 

6 Are atoms positive, negative or neutral? Neutral

7 What is the atomic number? Number of protons

8 What is the mass number? Number of protons AND neutrons. 

9 What is an "ion"? A charged atom (lost or gained electrons)

10 What are isotopes? Atoms of the same element with the SAME number of protons but a DIFFERENT number of neutrons.

11 Describe the plum pudding model The atom is a ball of positive charge with negative electrons embedded in it

12 What is the name of the current model of the atom? Nuclear model

13 State two conclusions from the alpha scattering experiment 1) mass of an atom is concentrated in a nucleus in the centre

14 State the conclusion provided by Niels Bohr Electrons orbit the nucleus

15 State the conclusion provided by James Chadwick Discovered neutrons

Topic: Radioactive decay and radiation (P.22)

1 What two words can we use to describe the process of radioactive decay? Random and unpredictable

2 What is the word to describe the rate at which a source of unstable nuclei decays Activity

3 What is the word to describe the number of decays recorded each second by a detector Count rate

4 What is the equipment for measuring radiation. Geiger-Muller tube

5 Name the four types of nuclear radiation alpha particle, beta particle, gamma ray, neutron

6 Describe the structure of an alpha particle 2 neutrons & 2 protons (helium nucleus)

7 What is a beta particle? A negative electron

8 What is a gamma ray? An electromagnetic wave

9 Three main types of radiation in order of high to low ionising power. alpha, beta, gamma

10 Three main types of radiation in order of high to low penetrating power. gamma, beta, alpha

11 Which materials are able to stop each type of radiation? Alpha  = paper, beta = aluminium, gamma = nothing, thick lead absorbs some of it

12 Distances alpha, beta and gamma can go in air. Alpha: 3-5cm, Beta: ~1m, Gamma: several hundred km 

13 Define "irradiation" Exposing an object to nuclear radiation. 

14 Define "half life" The time it takes for the number of unstable nuclei of the isotope in a sample to halve

15 Define "radioactive contamination" The unwanted presence of radioactive atoms on other materials

Topic: Background  decay and radiation (P.23)

1 State two natural sources of background radiation Rocks and cosmic rays

2 State two man made sources of background radiation Fallout from nuclear weapons testing, nuclear accidents

3 Define 'background radiation' Radiation around us all the time. 

4 Define 'radiation dose' The amount of radiation that is absorbed by a person (Sv)

5 Would a long or short half life radioactive material be more dangerous in the long term? Long half life material. 

6 State 2 medical uses of nuclear radiation Exploring internal organs, control/destruction of unwanted tissue.

7 Why is using nuclear radiation to treat a tumour a risk? The radiation might cause a tumour

8 Give an example of an internal organ that would be explored with radiation Intestines - to look for blockages. 

9 Would you use a short or long half life material for using a tracer in the intestine? Short - an hour or so - you don't want to leave the hospital if you are still give out high levels of 

10 What kind of radiation is used to look at internal organs? Beta

11 Why can't alpha be used to look at internal organs? Stopped by skin

12 What kind of radiation is used to destroy tumours? Gamma rays (sometimes beta)

13 Why is gamma used to destroy tumours? Ionising & can penetrate the skin and bones 

14 Why is a long half life material high risk? It will still be giving out radiation in years to come

15 State 2 factors that affect the amount of background radiation people are exposed to Occupation (job) & location

Topic: Nuclear fission and fusion (P.24)

1 Define 'Nuclear fission' Splitting a large & unstable nucleus. 

2 State 2 examples of elements that undergo fission. Uranium & plutonium

3 Spontaneous fission is rare.  What usually causes fission? An unstable nucleus absorbs a neutron

4 State the 3 products of nuclear fission 2 smaller nuclei, 2 or 3 neutrons, gamma rays

5 In what form is energy released in a fission reaction? Gamma rays

6 How do the sizes of the two nuclei produced in a fission reaction compare? Roughly the same size. 

7 The nuclei and neutrons produced after a fission reaction have lots of  _____________? Kinetic energy

8 What is a chain reaction? Neutrons from a fission reaction are absorbed by another nucleus & start another fission reaction

9 How is a fission reaction in a nuclear power station controlled? Control rods absorb neutrons (slow down the chain reaction)

10 In a nuclear weapon, is the chain reaction controlled or uncontrolled? Uncontrolled. 

11 Define 'nuclear fusion' The joining of two light nuclei to form a heavier nucleus with some mass converted to energy. 

12 Where does nuclear fusion happen? In stars e.g. the sun. 

13 Why does nuclear fusion happen in the sun? High temperature & pressure

14 Why does fusion need a high temperature and pressure? To overcome the repulsion force between the 2 positive nuclei

15 State two elements that undergo nuclear fusion Hydrogen and helium

Topic: Density (P.25)

1 State the equation for density  ρ =m/v

2 State the units for density Kilograms per metre cubed (kg/m3)

3 State the units for volume Meters cubed, (m3)

4 How do you calculate the volume of a cube? V = lxlxl or l3

5 How do you calculate the volume of a cuboid? V = l x w x h

6 State two drawbacks of the particle model 1) assumes particles are all small solid spheres 2) doesn't show bonds between atoms

7 Describe the particle model of solids Particles all touching (bonded) in rows

8 Describe the particle model of liquids Particles randomly placed, almost all particles touching.

9 Describe the particle model of gases Particles placed randomly, none or very few touching. 

10 Name the five changes of state Sublimation, condensing, boiling, freezing and melting

11 Describe the state change in sublimation Solid to gas

12 How do the particles move in a solid? Vibrate in a fixed position

13 How do you calculate the density of an irregular shape? Submerge in water to calculate the volume, use a balance to measure the mass.

14 How do you calculate the density of a regular shape? Calculate the volume using l x b x h, use a balance to measure the mass

15 How do the particles move in a gas? Randomly, in all directions
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Topic: Changes of state, latent heat and specific heat capacity (P.26)

1 Define 'conservation of  mass' Total mass is the same before and after a reaction

2 Why does temperature not change during a state change? Energy used to make/break bonds increasing the internal energy not temperature

3 Define "internal energy" Energy stored inside a system by the particles

4 How do we calculate  internal energy? Sum kinetic and potential energy of all particles

5 How does heating affect the internal energy of a system? It increases it

6 State the equation for change in thermal energy ∆ E = m c ∆ θ

7 State the units for specific heat capacity Joules per kilogram per degree Celsius, J/kg °C

8 Define "specific heat capacity" Amount of energy required to raise the temperature of one kilogram of the substance by one degree 

9 Define "latent heat" The energy needed for a substance to change state

10 Define "specific latent heat of vaporisation" The amount of energy required to boil one kilogram of the substance with no change in temperature

11 Define "specific latent heat of fusion" The amount of energy required to change the state of a solid to a liquid without a change in temperature

12 Equation for specific latent heat. E = m L

13 State the units for specific latent heat Joules per kilogram, J/kg

14 Describe the key property of a substance with a high specific heat capacity Will store a lot of energy per kilogram

15 What does a flat section on a heating and cooling graph represent? Changes of state

Topic: Gas and fluid pressure (paper 1) (P.27)

1 Describe the motion of particles in a gas. Random movement

2 How do we determine the temperature of a gas? Average kinetic energy of the molecules

3 State two factors that will influence gas pressure 1) temperature, 2) volume

4 If a gas is held at a constant volume, describe the relationship between temperature and pressure Directly proportional

5 Why does increasing temperature increase the pressure of a gas (if held at a constant volume)? Particles collide with the side of the container: (a) more frequently and (b) with more energy

6 State the two effects that pressure changes can have two effects on a gas (separate only) Gas is compressed or expands

7 Define "gas pressure" (separate only) The force per unit area that the gas exerts on the walls of its container.

8 Describe the relationship between volume and gas pressure (at a constant temperature) (separate only) Inversely proportional

9 Explain why an increase in volume causes a decrease in gas pressure (separate only) (a) Fewer collisions with the wall (b) less energy in collisions

10 Write Boyle's law in words (separate only) Pressure x  volume = constant

11 Write Boyle's law as an equation (separate only) p V = C             or           P1V1=P2V2

12 What is meant by this symbol "∝"? (separate only) Proportional

13 Gas pressure causes a force at ___degrees to the container wall. 90

14 State 2 factors that increase when work is done on a gas Internal energy and temperature

15 State a situation where doing work on a gas increases the temperature Bicycle pump

Topic: Gas and fluid pressure (paper 2) (separate only) (P.28)

1 Define "fluids" Liquids or gases

2 Describe the force caused by pressure in a fluid Force at right angles to the surface

3 Equation for pressure at the surface of a fluid or solid. pressure = force / area

4 How does pressure change as the height of a column of liquid above that point increases? The pressure increases. 

5 Units for density. kg/m3

6 Equation for pressure due to a column of liquid. pressure = height x density x gravitational field strength

7 What causes upthrust? Submerged objects experiences a greater pressure on the bottom surface than the top creating a 

8 State 2 factors that affect floating and sinking Density of object, density of fluid

9 Why does an object sink? (link to forces) Upthrust less than weight

10 Define "the atmosphere" A thin layer of air around the earth

11 Describe what happens to the atmosphere as you move higher (increase altitude) Gets less dense

12 What happens to the number of air molecules as you get higher Decreases

13 What causes atmosphereic pressure? Air molecules colliding with a surface

14 Describe what happens to atmospheric pressure as altitude increases It decreases

15 State one impact of changing atmospheric pressure Ears "popping"

Topic: RP: Specific heat capacity (P1) (P.41)

1 Which piece of equipment is used to transfer thermal energy into the metal block? Immersion heater

2 What supplies energy to the immersion heater? A power pack

3 Which piece of equipment measures the potential difference? Voltmeter

4 Which piece of equipment measures current? Ammeter

5 Which piece of equipment measures the starting and final temperature of the metal block? Thermometer

6 Which piece of equipment measures time? Stop clock

7 Which piece of equipment measures the mass of the block? Balance

8 Why is the block wrapped in insulation? To prevent loss of thermal energy

9 How is energy input calculate? P = I x V and then E = P/t

10 How could you improve the accuracy of your temperature recording? Use a digital thermometer

11 Why might your calculation of "energy" be inaccurate? Potential difference and current unlikely to be constant throughout experiment

12 How can you check your results are repeatable? Repeat the experiement and check whether results are similar

13 How can you check your result for SHC is accurate? Compare it to the true value (given in a text book)

14 State 2 factors that were controlled during the experiment Time and thickness of insulation

15 State one hazard and safety precaution Immersion heater and block get hot! Do not touch!

Topic: RP: Density (P5) (P.45)

1 How do you calculate the mass of a regular shaped object? Use top pan balance

2 How do you calculate the volume of a regular shaped object? length x base x height

3 How do you calculate density? density = mass / volume

4 How do you calculate the mass of an irregular object? Top pan balance

5 How do you calculate the volume of an irregular object? Lower into a displacement can (eureka can) and measure volume of water displaced

6 How do you measure the mass of a liquid? Weigh empty measuring cylinder, weigh with liquid, subtract first reading from second

7 How do you measure the volume of a liquid? Use a measuring cylinder

8 What type of error do you get if you forget to reset the top pan balance to zero before starting your measurements? Zero error

9 What type of error would you get if you repeatedly read the volume from the top of the miniscus (curve of water)? Systematic

10 What is the unit for density? kg/m3

11 What is the density of water? 1000kg/m3

12 How can you tell if an object will float in water? Density less than 1000kg/m3

13 How can you check your measurement for density is repeatable? You would get the same result multiple times

14 How can you check your measurement for density is reproducible? Other people would get the same result as you

15 How could you check your mass readings were precise? They should be very sinilar to each other
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