
Natural Sciences Admissions Assessment
Cambridge NSAA 2022 Solutions

Section 1

These solutions are provided by DrLeonardo. This pdf has a free supplementary video with detailed 
explanations of difficult topics and additional exam hints. Visit my-academics.com/nsaa to watch the 

video.  You can request one-on-one NSAA tutoring on the same website.

PART A Mathematics
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Careful: the inequality sign changes when multiplying both sides with a negative number
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1 1 2 3 4 5

2 3 3 4 5 6 7

3 4 4 5 6 7 8

4 5 5 6 7 8 9

5 6 6 7 8 9 10

6 7 7 8 9 10 11

6 7 7 8 9 10 11

First row - dice X values. First Column - dice Y values. Middle = their sum.
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If you cannot remember the value of tan 30, there is another method in which the triangle PQM is 
completed into an equilateral triangle. 
Watch the video on my-academics.com/nsaa for an explanation of this useful trick commonly used in NSAA.
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The track distance s is the same for 
ascent and descent.

The  total distance travelled is 2s.

Watch the video on my-academics.com/nsaa for a detailed explanation of 
why the surface of a cylinder is 2πr(r+h).
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PART B Physics

The volume of sound is proportional to its amplitude.
If the echo is quieter, it means its amplitude is lower.

To determine the frequency change, consider Doppler's effect.

Initially, the rider shouts, acting as the source of the sound wave, 
while the wall acts as the receiver of the wave. Since the source is 
approaching the receiver, the waves get pushed closer together, so 
the frequency at the wall increases.

When the sound gets reflected off the wall, the wall starts acting 
as the source, and the rider as the receiver. Now, the receiver is 
approaching the source, so the received frequency increases again.

Watch the video on my-academics.com/nsaa for a detailed 
explanation of Doppler's effect.
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The rate of conduction is proportional to the temperature 
difference between the tanks. Since T2 > T1:
1) increasing T1 would increase the temperature difference, 
therefore increasing the rate of conduction
2) increasing T2 would increase the temperature difference, 
increasing the rate of conduction. 

3) The rate of conduction is inversely proportional to the length 
of the wire (the longer it is, the further apart the tanks are), so 
increasing its length would decrease the rate of conduction.

4) The rate of conduction is proportional to the area of the 
contact. Increasing the diameter of the copper bar would 
therefore increase the rate of conduction.
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I took the absolute value of the change in momentum (no negative sign), 
because the direction of the force is not asked for in the problem.
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The work done against resistive forces is effectively heat loss due to friction.

The total work gets converted to kinetic energy of the block and heat.
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On the way to the crack, the ultrasound wave travels there and back, therefore a distance of 2dC.
It is received first, at t1=0.12 ms, because the crack is closer to the probe.

Similarly, on the way to the bottom, the ultrasound wave travels to the bottom and back to the top - a distance of 2dB. 
It is received second, at t2=0.20 ms, because the bottom is further away from the probe than the crack.

The distance between the crack and the bottom is
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Very mean how they drew this circuit!
Let's redraw it - just make sure that B is the 
branching point of the parallel and then simplify.

After redrawing, it is clear that the bottom 
ammeter measures I2 - the current passing to R. 

Since the two resistors are connected in parallel, the voltage across them needs to be the same.
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In the 1st circuit, they are connected in parallel, so both of them are at the same voltage of 6 V.
Reading off the value from the graph, at the voltage of 6V, the current in the lamp is 3.5 A.

In the 2nd circuit, they are connected in series, so the same current of 0.18 A goes through both of them.
Reading off the value from the graph, at the current of 0.18 A, the voltage across the lamp is 1.6 V.

The straight line corresponds to the resistor, because it follows Ohm's law perfectly. 
The curved line corresponds to the filament lamp, because filament lamps are not Ohmic resistors.
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After 7 ms, the wave makes one full period plus three quarters of a period.
After one period, the point X is back to 6 mm above the equilibrium.

after another quarter, the point X is in the equilibrium at 0 mm.-

after two quarters, it is at the opposite point at 6 mm below the equilibrium.-

after three quarters, it is again in the equilibrium at 0 mm.-

Now comes the interesting part:

The official Answer Key says the correct answer for 31 is E. I believe this is wrong!
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The same element must have the same number of protons.

Isotopes have the same number of protons but a different number of neutrons.

W has one particle more than Q and it is neutral, so it is an isotope of Q with an extra neutron.

X also has one particle more than Q. Since it is a negative ion, it has an extra electron. This means 
X is a negative ion of Q, but not an isotope of Q.

Y is a positive ion, so it has an electron fewer than Q. Since Y has the same number of particles as 
Q, it must have an extra neutron compared to Q, so it is an isotope of Q.

Z has two particles more than Q and is neutral, so it is an isotope of Q with two extra neutrons.

Watch the video on my-academics.com/nsaa for a detailed explanation of nuclear and atomic numbers.
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The initial mass of Y is 20 g and its final mass is 50 g, which means that 30 g of X decayed into Y. 
Therefore, the initial mass of X is 30 g.

After one half-life, one half of X. i.e. 15 g, decayed into Y. 
This means there are 20 + 15 = 35 g of Y after one half-life.

Reading off the values from the graph, there is 35 g of Y after 2 min, so the half-life is 2 min.
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Heat lost by metal = heat received by water.
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The induced voltage is proportional to B and v. 
B drops quadratically away from the coil (Bio-Savart law), and v is constant. 

Therefore, the magitude of induced voltage decreases quadratically when the magnet is moving away
from the coil and increases quadratically when the magnet is approaching the coil. 

Graphs E and D show such behavior. Since the induced voltage depends of v, when v switches the sign, 
the voltage must also change the sign, which corresponds to Graph D. 

Watch the video on my-academics.com/nsaa for a detailed explanation of Faraday's law.
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Elastic energy = gravitational potential energy
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The piston exerts extra pressure on the gas due to its weight.

N = number of molecules
NA = Avogardro's constant.

m = total mass
m1 = mass of one molecule

Ideal gas equation:
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Let a, b, c be the sides of the cuboid.
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