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NSAA Section 2 2017 - Question P1

NSAA 2017 Section 2 - Question P1 (a) - Worked Solution

Hooke's Law: Tension is proportional to extension, or displacement. T = kx
Elastic potential energy refers to the energy stored in an elastic material as it is stretched by doing
work agaisnt the bonds between the atoms. This equals the average force x extension
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NSAA 2017 Section 2 - Question P1 (b) - Worked Solution

X = 26 - 10 = 16 m (Displacement)
T = mg therefore kx = mg
16k = 50 x 10
k = 500/16 = 31.25 Nm^-1
Elastic potential energy:
E = kx^2/2 kx = mg therefore E = mg/2 x X, where X = 16
=mg/2 x 16 = 8mg = 4000J

http://www.oxbridgemind.co.uk


4

NSAA 2017 Section 2 - Question P1 (c) - Worked Solution

Let X= the distance of Alice below the bridge
Firstly, she will accelerate downwards with a constant acceleration of g = 10m/s
When X=10m (the lenght of the unstretched rope) the rope becomes taut and downwards
acceleration reduces as it is opposed by the tension in the rope
When the tension equals the weight, the acceleration is zero, and the speed of fall is at its maximum
After this point the tension becomes larger than the weight and the direction of acceleration switches
to upwards, until the speed falls to zero and the acceleration is maximal at the bottom of the fall
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NSAA 2017 Section 2 - Question P1 (d) - Worked Solution

Energy stored in rope = 1/2 kx^2. Extension = X-10
Energy conservation implies:
1/2mv^2 = mgx - 1/2 k (x-10)^2. Solve for V:
1/2k (x-10)^2 +1/2mv^2 = mgx
1/2mv^" = mgx - 1/2k (x-10)^2
mv^2 = m2gx - k (x-10)^2
v^2 = 20x-k/m (x-10)^2
speed = √20x −5/8(x − 10)^2
at 15m below the bridge: V = √300 - 5/8 (5)^2 = √2278/8
her speed is 16.9m/s
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NSAA 2017 Section 2 - Question P1 (e) - Worked Solution

Using the equation from part 6: where V = 0
0 = 20x-5/8 (x-10)^2
5/8 (x-10)^2 = 20x
5/8 (x^2 - 20x +100) = 20
(5x^2/8) - (25/2)x + 125/2 = 20x
5x^2 - 260 x +500 = 0
(5x - 10)(x-50) = 0
Therefore X = 10/5 = 2 OR X = 50m
because the equation only applies when X>10m (i.e when the string is in extension_, 50m is the
correct answer

http://www.oxbridgemind.co.uk


7

NSAA 2017 Section 2 - Question P1 (f) - Worked Solution

Maximum speed will occur at the point of equilibruim when tension balances weight, where
acceleration is zero (T = mg)
K (x-10) = mg
kx = mg + 10k
X = mg/k + 10 = 26m. 26m is therefore the point of equilibrum. We now need to calculate the speed at
this point using the equation from part d
√520 - 5/8 (16)^2 = √360
= 18.97 m/s
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NSAA 2017 Section 2 - Question P1 (g) - Worked Solution

Maximum acceleration will occur at the bottom of the fall (x = 50m), when changing direction to move
upwards
T-mg = ma
k(x-10) - mg = ma
a = 31.25 x 40 - 10 x 10/50
= 15ms^-2
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NSAA 2017 Section 2 - Question P1 (h) - Worked Solution

Graph should show acceleration in the y axis and displacement in the x axis. Acceleration is constant
and at its highest (10ms^-2) before the rope becomes taught at 10m, therefore this section of the
graph should have a horizontal line at an acceleration of 10. After this point acceleration constantly
decreases until 50m. From our answer to part f we know that acceleration = 0 at 26 m
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NSAA Section 2 2017 - Question P2

NSAA 2017 Section 2 - Question P2 (a) - Worked Solution

This experiment is used to prove the wave nature of light.
When waves meet at the screen they interfere.
If the waves meet in phase, the constructively interfere, forming the brighter spots.
When the waves are in antiphase, a phase difference of Pi radians, they destructively interfere
resulting in the darker spots.

http://www.oxbridgemind.co.uk


11

NSAA 2017 Section 2 - Question P2 (b) - Worked Solution

Graph will show regular waves that reach 0 light intensity at the trough and peak intensity at the
central axis
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NSAA 2017 Section 2 - Question P2 (c) - Worked Solution

Path difference is the difference in the distance between two light sources and the point on the screen
they are travelling to
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NSAA 2017 Section 2 - Question P2 (d) - Worked Solution

The first minimum will be where the path difference = 1/2 lambda and the waves are in antiphase

Using the similar triangles:
sin theta = a/d and x/L = sin theta
a/d = x/L
a = dx/L

nlambda/2 = dx/L
lambda/2 = dx/L
x = Llambda/2d
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NSAA 2017 Section 2 - Question P2 (e) - Worked Solution

OR
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NSAA 2017 Section 2 - Question P2 (f) - Worked Solution

If t = 0

Therefore

,
So,
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NSAA 2017 Section 2 - Question P2 (g) - Worked Solution

λ = 4ΔL = 600nm
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NSAA Section 2 2017 - Question C1

NSAA 2017 Section 2 - Question C1 a(i) - Worked Solution

2Li(m) + H2(g) → 2LiH(s)
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NSAA 2017 Section 2 - Question C1 a(ii) - Worked Solution

Ionic becuase it has a high melting point (due to the strong ionic bonds) and conducts when melted
(In the solid state the ions are unable to move about to conduct electricity)
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NSAA 2017 Section 2 - Question C1 a(iii) - Worked Solution

At the anode negative ions lose electrons (oxidation), H2 appeares. At the cathode positive ions gain
electrons (reduction), Li appears
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NSAA 2017 Section 2 - Question C1 (b) - Worked Solution

4LiH(s) + AlCl3(s) → LiAlH4(s) + 3LiCl(s
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NSAA 2017 Section 2 - Question C1 (c) - Worked Solution

2.4 dm3 of gas at rtp corresponds to 2.4/24.0 = 0.10 mol of the gas
Mr(LiALH4) = 6.94 +26.98 + 4 x 1.008 = 37.952 g/mol
3.8g of LiALH4 corresponds to 3.8/37.952 = 0.1 mol
1.8g Al corresponds to 1.8/26.98 = 0.067 mol
The flammable gas is likely to be H2
3LiAlH4 → 2Al + 3H2 + Li3AlH6
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NSAA 2017 Section 2 - Question C1 (d) - Worked Solution
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NSAA 2017 Section 2 - Question C1 e(i) - Worked Solution
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NSAA 2017 Section 2 - Question C1 e(ii) - Worked Solution
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NSAA Section 2 2017 - Question C2

NSAA 2017 Section 2 - Question C2 (a) - Worked Solution

(-1.07 x 10^5 x 3 x 2 x 1) / (73+133) = 3120kJ / mol
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NSAA 2017 Section 2 - Question C2 (b) - Worked Solution

(-1.07 x 10^5 x 4 x 3 x 1) / (54 +133) = -6870kJ/mol
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NSAA 2017 Section 2 - Question C2 (c) - Worked Solution

CuF2: assume F=-1, so Cu is +2 (as species neutral)
CuF3: assume F = -1, so Cu is +3 (As species neutral)
therefore this is a redox reaction
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NSAA 2017 Section 2 - Question C2 (d) - Worked Solution

3120 + 3555 - (1/2) 540 - 6870 = -465 kJ/mol
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NSAA 2017 Section 2 - Question C2 (e) - Worked Solution

2 x 3000 + 3000 - 2000 - 7000 - 1000 = 1000 kJ mol-1
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NSAA Section 2 2017 - Question B1

NSAA 2017 Section 2 - Question B1 (a) - Worked Solution

(i) Plant cell
(ii) Bacterial cell
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NSAA 2017 Section 2 - Question B1 (b) - Worked Solution

(1) You cannot observe cells via the naked eye, and hence an electron microscope is used
(2) An electron microscope has a greater resolution, and allows us to observe small structures that
would not be visible from a light microscope.
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NSAA 2017 Section 2 - Question B1 (c) - Worked Solution

Magnification = actual size of bar / size of bar mentioned

3 cm = 30000 μm

(i) 30000 / 20 = x1500
(ii) 30000 / 0.5 = x60000
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NSAA 2017 Section 2 - Question B1 (d) - Worked Solution

All cells have ribosomes, so ribosomes must have been first. All eukaryotes have mitochondria, so
mitochondria must have come afterwards. Only plant cells have chlorplasts, so chloroplasts will be
last in the evolutionary hierarcy.

http://www.oxbridgemind.co.uk


34

NSAA 2017 Section 2 - Question B1 (e) - Worked Solution

Answer = 6 to 20%
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NSAA 2017 Section 2 - Question B1 (f) - Worked Solution

Within cells different compartments can be formed, allowing physical barriers. This can allow certain
areas of a cell to form a microenvironment that contains the right reagents and enzymes for a
particular reaction to occur there
The main difference between a plant and bacterial cell is that plant cells contain membrane-bound
organelles, wereas bacterial cells don't. including a nucleus, mitochondria and chloroplasts

In eukaryotes:
aerobic respiration occurs in mitochondria
photosynthesis occurs in chloroplasts
DNA replication occurs in the nucleus

In bacteria:
Respiration and photosynthesis take place on the external membrane
DNA replicaation occurs in the cytoplasm, due to the lack of a nucleus the genetic material is find as a
nucleoid in the cytoplasm.

Glycolysis occurs in the cytoplasm of both types of cell
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NSAA Section 2 2017 - Question B2

NSAA 2017 Section 2 - Question B2 (a) - Worked Solution

B2 (a) (i)
Escherichia coli

Bacteria can reproduce by binary fission

B2 (a) (ii)

Fragria ananassa (strawberry)
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NSAA 2017 Section 2 - Question B2 (b) - Worked Solution

There are 23 chromosomes
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NSAA 2017 Section 2 - Question B2 (c) - Worked Solution

The possible number of gametes = 2^n, where 'n' is the haploid number. A gamete contains 23
chromosome, therefore 2^23, or 8388608 is the number of possible combinations of chromosomes
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NSAA 2017 Section 2 - Question B2 (d) - Worked Solution

B2 (d) (i)
Recessive trait, so requires 2 copies to have the disease. Since both parents are carriers, there is a 1
in 4 chance that a child will have the disease

B2 (d) (ii)
Probablity that the child is male 1/2. Probablitiy that the child does not have the disease 3/4.
Therefore 1/2 x 3/4 = 3/8 is the probablilty that the clikd is male and does not have the disease
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NSAA 2017 Section 2 - Question B2 (e) - Worked Solution

B2 (e) (i)
asexual reproduction produces a clone with little variation. Sexual reproduction produces more
variation via independent assortment, recombination and random fertalisation. In all reproduction
variation is introduced via random mutation

B2 (e) (ii)
Variation leads to differential survival and those best adapted survive, this is known as natural
selection
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