Oasis Academy South Bank
Page 10
Physics Paper 2 Answers
M1.(a)     from K to L
1
(b)     
     4 N

(c) As the weight increases, the extension increases 
   This is a directly proportional relationship
   Up until 7N 
  when the relationship stops being directly proportional
   This is because the limit of proportionality has been reached
   
5
(d)     the limit of proportionality is reached when a weight of 7N is added to the spring
accept any number from 6.8 to 7.2 inclusive
1



(e)     the extension is directly proportional to the weight.
1
(f)     C
1
[7]
M2.(a)     K
1

(b)     Decreases
1

(c)     use a metre rule / 30 cm ruler to measure across 10 (projected) waves
accept any practical number of waves number for 10
1
and then divide by 10
1

(d)     1.2 cm = 0.012 m
1

18.5 × 0.012 = 0.22(2) (m / s)
1

allow 0.22(2) with no working shown for 2 marks
typical walking speed = 1.5m / s
accept any value e.g. in the range 0.7 to 2.0 m / s
1



so the water waves are slower (than a typical walking speed)
this cannot score on its own
1
[8]
e) v = f × λ
1.2 × 106 / 1200 000
allow 1 mark for correct substitution
ie 3.0 × 108 = f × 2.5 × 102
2
hertz / Hz
do not accept hz or HZ
accept kHz or MHz
answers 1.2 MHz or 1200 kHz gain all 3 marks
for full credit the unit and numerical value must be consistent
1

3.(a)     (i)      microwave
1
(ii)     refraction
1



(b)     (i)      wave M continues as a straight line to the ionosphere and shown reflected
accept reflection at or within the ionosphere
1
correctly reflected wave shown as a straight line reaching the top of the receiver
if more than 2 rays shown 1 mark maximum
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ignore arrows
1
(ii)     normal drawn at point where their M meets the ionosphere
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1
(c)     any two from:
•        transverse
•        same speed (through air)
accept speed of light or 3 × 108 m / s
•        can be reflected
•        can be refracted
•        can be diffracted
•        can be absorbed
•        transfer energy
•        can travel through a vacuum
an answer travel at the same speed though a vacuum scores 2 marks
•        can be polarised
•        show interference.
travel in straight lines is insufficient
2
[7]

d) (i)     two correct rays drawn
1 mark for each correct ray
•    ray parallel to axis from top of object and refracted through focus
     and traced back beyond object
•    ray through centre of lens and traced back beyond object
•    ray joining top of object to focus on left of lens taken to the lens
     refracted parallel to axis and traced back parallel to axis beyond object
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2
an arrow showing the position and correct orientation of the image for their rays
to gain this mark, the arrow must go from the intersection of the traced-back rays to the axis and the image must be on the same side of the lens as the object and above the axis
1
(ii)     (x) 3.0
accept 3.0 to 3.5 inclusive
or
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correctly calculated
allow 1 mark for correct substitution into equation using their figures
ignore any units
2
(iii)     any two from:
in a camera the image is:
•    real not virtual
•    inverted and not upright
accept upside down for inverted
•    diminished and not magnified
accept smaller and bigger
accept converse answers but it must be clear the direction of the comparison
both parts of each marking point are required
2

4.(a)     Level 3 (5–6 marks):
A detailed and coherent plan covering all the major steps is provided. The steps in the method are logically ordered. The method would lead to the production of valid results.
A source of inaccuracy is provided.
Level 2 (3–4 marks):
The bulk of a method is described with mostly relevant detail. The method may not be in a completely logical sequence and may be missing some detail.
Level 1 (1–2 marks):
Simple statements are made. The response may lack a logical structure and would not lead to the production of valid results.
0 marks:
No relevant content.
Indicative content
place a glass block on a piece of paper
draw around the glass block and then remove from the paper
draw a line at 90° to one side of the block (the normal)
use a protractor to measure and then draw a line at an angle of 20° to the normal
replace the glass block
using a ray box and slit point the ray of light down the drawn line
mark the ray of light emerging from the block
remove the block and draw in the refracted ray
measure the angle of refraction with a protractor
repeat the procedure for a range of values of the angle of incidence
possible source of inaccuracy
the width of the light ray
which makes it difficult to judge where the centre of the ray is
6

(b)     velocity / speed of the light decreases
allow velocity / speed of the light changes
1
[7]
M5.(a)     the forces are equal in size and act in opposite directions
1
(b)     (i)       forwards / to the right / in the direction of the 300 N force
answers in either order
1
accelerating
1

(ii)     constant velocity to the right
1

(iii)    resultant force is zero
accept forces are equal / balanced
1
so boat continues in the same direction at the same speed
1



(iv)    parallelogram or triangle is correctly drawn with resultant
 file_8.png

file_9.wmf


3
value of resultant in the range 545 N – 595 N
parallelogram drawn without resultant gains 1 mark
If no triangle or parallelogram drawn:
drawn resultant line is between the two 300 N forces gains 1 mark
drawn resultant line is between and longer than the two 300 N forces gains 2 marks
1
[10]
M6.(a)     gravitational / gravity / weight
do not accept gravitational potential
1
(b)     accelerating
accept speed / velocity increases
1
the distance between the drops increases
1

but the time between the drops is the same
accept the time between drops is (always) 5 seconds 
accept the drops fall at the same rate
1
(c)     (i)       any one from:
•         speed / velocity
•         (condition of) brakes / road surface / tyres
•         weather (conditions)
accept specific examples, eg wet / icy roads
accept mass / weight of car friction is insufficient
reference to any factor affecting thinking distance negates this answer
1
(ii)      75 000
allow 1 mark for correct substitution, ie 3000 × 25 provided no subsequent step shown
or allow 1 mark for an answer 75or allow 2 marks for 
75 k(+ incorrect unit), eg 75 kN
2
joules / J
do not accept j
an answer 75 kJ gains 3 marks
for full marks the unit and numerical answer must be consistent
1
[8]
d) (i)      a single force that has the same effect as all the forces combined
accept all the forces added / the sum of the forces / overall force
1
(ii)     constant speed (in a straight line)
do not accept stationary
         or constant velocity
1
(iii)     3
allow 1 mark for correct substitution into transformed equation
accept answer 0.003 gains 1 mark
answer = 0.75 gains 1 mark
2
          m/s2
1

M7.(a)     distance is a scalar and displacement is a vector
or
distance has magnitude only, displacement has magnitude and direction
1
(b)     37.5 km
accept any value between 37.0 and 38.0 inclusive
1
062° or N62°E
accept 62° to the right of the vertical
1
accept an angle in the range 60° −64°
accept the angle correctly measured and marked on the diagram
(c)     train changes direction so velocity changes
1

acceleration is the rate of change of velocity
1
(d)     number of squares below line = 17
accept any number between 16 and 18 inclusive
1
each square represents 500 m
1

distance = number of squares × value of each square correctly calculated − 8500 m
1
[8]


M8.(a)     It will have a constant speed.
1
(b)     distance travelled = speed × time
1
( c)     a = 18 − 9
     6
1
a = 1.5
allow 1.5 with no working shown for 2 marks
1

(d)     resultant force = mass × acceleration
1
(e)     F = (1120+80) × 1.5
1



F = 1800 (N)
allow 1800 with no working shown for 2 marks
1
accept their 10.3 × 1200 correctly calculated for 2 marks
(f)     182 − 92 = 2 × 1.5 × s
1
s = 182 − 92 / 2 × 1.5
1
s = 81 (m)
1
allow 81 (m) with no working shown for 3 marks
accept answer using their 10.3 (if not 1.5) correctly calculated for 3 marks

(g)     Level 2 (3–4 marks):
A detailed and coherent explanation is provided. The response makes logical links
between clearly identified, relevant points that include references to the numerical factor.
Level 1 (1–2 marks):
Simple statements are made. The response may fail to make logical links between the points raised.
0 marks:
No relevant content.
Indicative content
•        doubling speed increase the kinetic energy
•        kinetic energy increases by a factor of 4
•        work done (by brakes) to stop the car increases
•        work done increases by a factor of 4
•        work done is force × distance and braking force is constant
•        so if work done increases by 4 then the braking distance must increase by 4
4
[14]

M9.(a)     (i)      turning effect
accept force multiplied by perpendicular distance from the line of action of the force to the pivot
1
(ii)     moments are equal (in size) and opposite (in direction)
both parts are required
allow clockwise moment = anticlockwise moment
1
(iii)     0.9 (N)
allow 2 marks for F = 0.18 ÷ 0.2 provided no subsequent steps
allow 1 mark for (anticlockwise moment) = 0.18 (Nm)
allow 1 mark for correct substitution i.e. 1.5 × 0.12 = F × 0.20
3
(b)     a longer drumstick lever gives a quieter sound
1
a longer drumstick lever allows a greater range of volumes
1
a greater force gives a louder sound is insufficient
[7]
M10.(a)     (i)      field pattern shows:
some straight lines in the gap
1
direction N to S
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1



(ii)     north poles repel
1
(so) box will not close
1

(b)     (i)       as paper increases (rapid) decrease in force needed
1

force levels off (after 50 sheets)
1

(ii)     the newtonmeter will show the weight of the top magnet
1
(iii)    (top) magnet and newtonmeter separate before magnets separate
accept reverse argument
1
(because) force between magnets is greater than force between magnet and hook of newtonmeter
1
(iv)    any three from:
•        means of reading value of force at instant the magnets are pulled apart
•        increase the pulling force gently
or
use a mechanical device to apply the pulling force
•        clamp the bottom magnet
•        use smaller sheets of paper
•        fewer sheets of papers between readings (smaller intervals)
•        ensure magnets remain vertical
•        ensure ends of magnet completely overlap
•        repeat the procedure several times for each number of sheets and take a mean
•        make sure all sheets of paper are the same thickness
3
(v)     3 (mm)
30 × 0.1 ecf gains 2 marks
2.1 N corresponds to 30 sheets gains 1 mark
3
[15]

M11.(a)     field
correct order only
1
current
1
force
accept motion
accept thrust
1
(b)     (i)      arrow pointing vertically downwards
1
(ii)     increase current / p.d.
accept voltage for p.d.
1
increase strength of magnetic field
accept move poles closer together
1
(iii)    reverse (poles of) magnets
1
reverse battery / current
1

(c)     (i)      1.5 or 150%
efficiency = 120 / 80 (× 100)
gains 1 mark
an answer of 1.5 % or 150
gains 1 mark
2
(ii)     efficiency greater than 100%
or
output is greater than input
or
output should be 40 (W)
1
(iii)    recorded time much shorter than actual time
accept timer started too late
accept timer stopped too soon
1
[12]


M12.(a)     (i)      (enough) dust and gas (from space) is pulled together
accept nebula for dust and gas
accept hydrogen for gas
accept gas on its own
dust on its own is insufficient
mention of air negates this mark
1
by:
gravitational attraction
or
gravitational forces
or
gravitaty
ignore any (correct) stages beyond this
1
(ii)     joining of two (atomic) nuclei (to form a larger one)
do not accept atoms for nuclei
1
(iii)     more sensitive astronomical instruments / telescopes
or
infrared telescopes developed
accept better technology
more knowledge is insufficient
1
(b)     (i)      (other) planets / solar systems
do not accept galaxy
moons is insufficient
1
(ii)     provided evidence to support theory
accept proves the theory
1
(c)     elements heavier than iron are formed only when a (massive) star explodes
accept materials for elements
accept supernova for star explodes
accept stars can only fuse elements up to (and including) iron
1
[7]
M13.(a)     the distance travelled under the braking force
1
(b)     the reaction time will increase
1

increasing the thinking distance (and so increasing stopping distance)
(increases stopping distance is insufficient)
1

(c)     No, because although when the speed increases the thinking distance increases by the same factor the braking distance does not.
1
eg
increasing from 10 m / s to 20 m / s increases thinking distance from 6 m to 12 m but the braking distance increases from 6 m to 24 m
1

(d)     If the sled accelerates the value for the constant of friction will be wrong.
1

(e)     only a (the horizontal) component of the force would be pulling the sled forward
1

the vertical component of the force (effectively) lifts the sled reducing the force of the surface on the sled
1

(f)     − u2 = 2 × −7.2 × 22
award this mark even with 02 and / or the negative sign missing
1
u = 17.7(99)
1
18
1
allow 18 with no working shown for 3 marks
allow 17.7(99) then incorrectly rounded to 17 for 2 marks
[11]
14.(a)     (i)      momentum before = momentum after
accept no momentum is lost		accept no momentum is gained
or(total) momentum stays the same
1


(ii)     an external force acts (on the colliding objects)
accept colliding objects are not isolated
1
(b)     (i)      9600
allow 1 mark for correct calculation of momentum before or after ie 12000 or 2400
or
correct substitution using change in velocity = 8 m/sie 1200 × 8
2
kg m/s 
or
Ns
this may be given in words rather 
than symbols 
do not accept nS
1

(ii)     3 or their (b)(i)  3200 correctly calculated
allow 1 mark for stating momentum before = momentum after
or
clear attempt to use conservation of momentum
2

(c)  momentum before (jumping) = momentum after (jumping)
accept momentum (of the skateboard and skateboarder) is conserved
1
before (jumping) momentum of skateboard and skateboarder is zero
accept before (jumping) momentum of skateboard is zero
accept before (jumping) total momentum is zero
1
after (jumping) skateboarder has momentum (forwards) so skateboard must have (equal) momentum (backwards)
answers only in terms of equal and opposite forces are insufficient
1
(ii)     7
accept –7 for 3 marks
allow 2 marks for momentum of skateboarder equals 12.6
or
0 = 42 × 0.3 + (1.8 × –v)
or
allow 1 mark for stating use of conservation of momentum
3

M15.         (a)      (i)      The volume of boiling water.
1



(ii)     any one from:
•    (more) precise
do not accept better (reading)
•    accurate
•    reliable
do not accept thermometer is unreliable
•    removes human / reading error
accept easier to read
accept take temperature more frequently
1
(b)     B
marks are for the explanation
temperature falls faster
this mark point cannot score if A chosen
1



because black is a better / good emitter
ignore reference to better absorber
accept for both marks an answer in terms of why A is the white can
1

(c)     (i)      faster than
1

(ii)     darker / black surfaces absorb heat faster
accept black is a better / good absorber
dark surfaces attract heat negates this mark
1


(iii)     air is a bad / poor conductororair is a good insulator
accept air is an insulator
1
[7]
 
M16.(a)     air molecules colliding with a surface create pressure
1

at increasing altitude distance between molecules increases
or
at increasing altitude fewer molecules (above a surface)
1
pso number of collisions with a surface decreases
or
or so always less weight of air than below (the surface)
1



(b)     atmospheric pressure = 20 kPa from graph and conversion of 810 cm2 to 0.081 m2
allow ecf for an incorrect value clearly obtained from the graph
1



5 × 104 =  F
       0.081
1



F = 5 × 104 × 0.081
1



4050
1



4100 (N)
1



allow 4100 (N) with no working shown for 5 marks
allow 4050 with no working shown for 4 marks
(c)     force from air pressure acting from inside to outside bigger than force acting inwards
1



so keeps the window in position
1
[10]


Q17.
(a)     (i)      any two from:
•        length of coils increased
•        coils have tilted
•        length of loop(s) increased
•        increased gap between coils
•        spring has stretched / got longer
•        spring has got thinner
2
(ii)     remove mass
accept remove force / weight
1
observe if the spring returns to its original length / shape (then it is behaving elastically)
1
(b)     (i)      8.0 (cm)
1
extension is directly proportional to force (up to 4 N)
for every 1.0 N extension increases by 4.0 cm (up to 4 N)
evidence of processing figures eg 8.0 cm is half way between 4.0 cm and 12.0 cm
1
allow spring constant (k) goes from to file_12.png
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1
(ii)     any value greater than 4.0 N and less than or equal to 5.0 N
1
the increase in extension is greater than 4 cm per 1.0 N (of force) added
dependent on first mark
1
(c)     (i)      elastic potential energy
1
(ii)     misread stopwatch
1
timed too many complete oscillations
1
(iii)    4.3 (s)
accept 4.33 (s)
1
(iv)    stopwatch reads to 0.01 s
1
reaction time is about 0.2 s
or
reaction time is less precise than stopwatch
1
(v)     use more masses
1
smaller masses eg 50 g
not exceeding limit of proportionality
1
[17]
Q18.
(a)     dark matt
1
light shiny
1
(b)     B      A      C
1
biggest temperature difference (80 °C)
dependent on first mark
1
(c)     (i)       (the can that is) dark matt
1
best absorber (of infrared radiation)
1
(ii)     any three from:
•        same area / shape of can
•        surrounding temperature is the same for all cans
•        same surface underneath cans
•        same position in the room
3
(d)     fox A
smaller ears
1
thicker fur
1
these minimise energy transfer
dependent on first 2 marks
1
[12]
Q19.
(a)     Level 3 (5–6 marks):
A detailed and coherent plan covering all the major steps is provided. The steps in the method are logically ordered. The method would lead to the production of valid results.
A source of inaccuracy is provided.
Level 2 (3–4 marks):
The bulk of a method is described with mostly relevant detail. The method may not be in a completely logical sequence and may be missing some detail.
Level 1 (1–2 marks):
Simple statements are made. The response may lack a logical structure and would not lead to the production of valid results.
0 marks:
No relevant content.
Indicative content
place a glass block on a piece of paper
draw around the glass block and then remove from the paper
draw a line at 90° to one side of the block (the normal)
use a protractor to measure and then draw a line at an angle of 20° to the normal
replace the glass block
using a ray box and slit point the ray of light down the drawn line
mark the ray of light emerging from the block
remove the block and draw in the refracted ray
measure the angle of refraction with a protractor
repeat the procedure for a range of values of the angle of incidence
possible source of inaccuracy
the width of the light ray
which makes it difficult to judge where the centre of the ray is
6
(b)     velocity / speed of the light decreases
allow velocity / speed of the light changes
1
[7]


