AS Physics Paper 1 new spec unofficial mark scheme:
Notes: Some answers/ number of marks may be inaccurate, particularly unsure about some parts of question 4. Also, I’m aware there was a question regarding the calculation of tensile stress. Although the answer was 23.4N, I’m unsure where that fits into the paper.

1) A:  As velocity of the aircraft increases, what happens to the momentum of the aircraft? (1 mark):
Momentum increases (as velocity increases, shown by p=mv)

B:  With reference to appropriate laws of motion, describe why the air produces a forward thrust when travelling through the jet engine (3 marks):

Newton’s third law of motion dictates that every force has an equal force acting on it in the opposing direction. The law can be applied to this scenario as the air travelling out of the engine produces a thrust force which counteracts the drag/air resistance acting on the plane.

C: Given that the mass of the air entering the engine is 210kg, calculate the force it is exerting when the aircraft accelerates 570 ms^-1?
210*570=119,700N (using F=ma, can also be written as 120,000N or in standard form)

D: When the aircraft comes into landing, special deflector plates are activated to deflect the air in a different direction, causing it to decelerate. Why is this? (2 marks):

As the air is travelling in a different direction when deflected, the aircraft will lose momentum, causing it to slow down.
(could also be attributed to the fact less air enters the engine when it slows down, meaning less mass, causing a decrease in momentum though it’s most likely the first solution).

E: The aircraft has a resultant force of 190,000N. Given that the total mass is 7*10^4, calculate the deceleration when it comes into landing (1 mark):

190,000/7*10^4=+ 2.714205ms^-2

F: If the aircraft enters the runway at 68ms^-1 when landing, calculate the distance travelled along the runway when it reaches rest (2 marks):

V=0, u=68, a=-2.71:
Using V^2=U^2+2as:
S=(V^2-U^2)/2a, substituting gives (0^2-68^2)/(2*-2.71)=853m (allow + 5m answer due to rounding).

2). A:  The diagram shows a microwave with a transmitter emitting waves:
            Oven wall
Transmitter





	(A continued) Explain how the microwave produces stationary waves (2 marks):
	Microwaves reflect off of oven wall and superimpose with other progressive waves that are in phase with the same frequency.
B: Below is a chocolate bar that was heated in the microwave with no turntable. The dots represent the areas in which the chocolate bar has melted (diagram below is not to scale, though in the exam it was). Explain why only these points have melted (2 marks):




The dots represent antinodes, which are points in which there is maximum displacement from the equilibrium, which are formed through constructive interference (only 3 dots as waves are only absorbed from one angle, though this likely doesn’t need to be mentioned until part D).
C: Using figure 4, calculate the frequency of the microwaves (5 marks):
Measuring distance between first dot and last dot (2 maxima), λ=11.8cm (allow 11.6-12cm)
Using c=fλ, f=c/λ. Substitution gives f=(3*10^8/0.118)=2.54*10^9Hz (2.54Ghz, allow 2.50-2.59)
D: With reference to figure 4, explain why microwaves have a turntable (2 marks):
Food needs to absorb microwaves at all angles to correctly heat, not just one. Multiple angles of constructive interference are required.

3). A: Below is a stress/strain graph of 4 different materials. Explain what is meant by tensile stress and strain (2 marks):
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Tensile stress-Force applied across the cross-sectional area (stress=F/A)
Tensile strain-Ratio of extension to original length of material (strain=change in length/length).
Note: equations aren’t required to gain the marks.
B: Using the graph above, describe a property of material A (2 marks):
Property-brittle
Explanation-material breaks once limit of proportionality is reached/line is only straight and does not curve/no deformation occurs before material breaks.
C: A wire has a resistance 0.070 ohms and length 0.5m. Calculate the diameter considering the resistivity of this material is 9.7*10^-8 (3 marks):

Substitute your values into the resistivity formula:

p=(RA/L) aka 9.7*10^-8=(0.070*A)/0.5

Rearrange to find A: (9.7*10^-8)*0.5/0.070=6.929*10^-7=A

Then rearrange A=(pi*diameter^2)/4 to find diameter:

√ ((6.929*10^-7*4)/pi)=diameter, hence diameter=9.4*10^-4 metres.
D: Using the graph above, decide which of these materials would be best for the following applications- A lift cable in a tall building, a bungee jumping cord. Explain why you would reject the other materials (6 marks):
Material B would be used for lift cable as it has the highest limit of proportionality, meaning more force is required for the material to undergo deformation. Reject A due to it being brittle, and reject C and D for low limits of proportionality, meaning less force is required for them to deform.
Material C should be used for the bungee jumping cable, due to the fact it returns to its original length after undergoing deformation. Reject A due to being brittle, B for little stretching and high limit of proportionality, and D for having permanent plastic deformation.


4) A: Below is a circuit (not shown here because it would have taken forever to lay out). The emf of the cell is 1.5V and the reading on the ammeter is 0.66. Calculate the total resistance of the circuit (1 mark):
Rearranging V=IR to R=V/I: R=1.5/0.66=2.27272… (2.3 ohms)
B: Given that the resistance of R2 is 22 ohms and R3 is 1.2 ohms, find the resistance of the probe if the resistance of R1 is 2.4 ohms (3 marks):
22+1.2=23 ohms
23-2.4=20.8 ohms (have not seen any other answers for this, but have substituted all values into the product/sum formula and it outputs 2.3 ohms, so assuming it’s right).
C: What is the % reduction in diameter of wire x (? marks):
Did not attempt this question, but majority of people have answered 0.79/0.8% so will assume that’s the correct answer for this.
D: Describe the reading of the voltmeter when a cell with the same emf but significant internal resistance replaces the current cell (2marks):
As voltmeter is measuring potential difference of the resistors and not the cell, the reading will be unchanged, as Kirchoff’s 2nd law states the emf is equal to the sum of potential differences around the circuit. Therefore, if emf is the same, the potential differences across the resistors will also be equal.


5) A: Below is a diagram showing electromagnetic radiation incident on an metal plate connected to a wire and in series with an ammeter. Explain why electrons are only emitted once this radiation reaches a certain value (2 marks):
Photoelectrons can only be emitted once they absorb enough energy from a single photon (work function). This work function is reached once the radiation reaches its threshold frequency, supplying the photoelectrons with this required energy.

B: Explain what will happen to the reading on the ammeter when intensity of the radiation increases (2 marks):
Increasing intensity will increase the number of photons incident on the metal plate. However, reading on the ammeter will remain the same, as intensity of radiation does not affect current. 

C: Calculate the maximum kinetic energy of the photon if the work function and total energy is (can’t remember values) (3 marks):
Although I can’t remember the values, you should end up with 1.43*10^-19 joules. 
You needed to convert both the total energy and work function to joules, then subtract work function from the total energy. Unsure if total energy was calculated using E=hf or not.
D: Calculate the stopping potential required for this photon (1 mark):
(1.43*10^-19)/(1.6*10^-19)=0.89375V (have seen answers ranging from 0.87-0.90, most likely due to rounding of either the kinetic energy and/or the final answer).
E: Explain the effect increasing the intensity of the radiation has on stopping potential (3 marks):
Increasing intensity of the radiation will cause kinetic energy of photoelectrons to increase. Therefore, as stopping potential is the potential required to stop any electron, even that with the highest kinetic energy, the stopping potential will also increase as a response to this.

6). A: The question introduced a nucleus, and asked what was meant by an isotope (2 marks):
Isotope is a form of an atom that possesses the same atomic (proton) number, but a different number of neutrons to the most abundant form of the element. Hence mass (nucleon number will be different).
B: The question stated the rest energy of the nucleus was 3754 MeV(value may be slightly different). It then asked why 2 photons are produced when the particle and anti-particle collide instead of one (2 marks):
Unsure, but most common answers I’ve seen included sufficient rest energy/something relating to a sufficient quantity, etc. barely remember this one.

C: Calculate the frequency of the photon at rest (3/4 marks):
Convert 3754MeV to joules (3754*1.6*10^-13) = 6.0064*10^-10 joules
Rearrange E=hf to f=E/h and substitute values, giving f = (6.0064*10^-10)/ (6.63*10^-34)
Hence frequency=9*10^23Hz
D: Fill in the blank spaces to complete the process for beta decay (2 marks):
Anti-neutron antiproton + (positron/beta+ particle, top number is 0, bottom number is +1) + (electron neutrino)
E: Tick the box for which interaction corresponds to this decay (1 mark):
Weak interaction should be ticked
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