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AT Answer Notes Marks
number
4 MP1  nebula/gas cloud; 5
MP2  protostar;
MP3 main sequence (then red supergiant);
MP4  supernova;
MP5 neutron star/ black hole;
1 mark penalty for any
incorrect sequence
Total for Question 4 = 5 marks
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Question

Answer Notes Marks
number
3 (a) planet; 1
(b) comet; accept planet 1
(c) substitution into given formula; 3
conversion of 35 days into seconds;
evaluation; allow full credit for

2.6927937 x 10" if unit
changed to m/day.

e.g.
v=2xmx1.5x10"/(35 x 24 x 60 x 60)
v =310000m/s

311665.93(7)8

Answer for incorrect/no
conversion of days—
seconds 2.69etc x 10'°
scores 2

-1 for POT error
(Total for Question 3 = 5 marks)
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o Answer Notes Marks
number
6 (@ () |5 3
all four stars in the correct positions = 3 marks
any two stars in the correct positions = 2 marks
any 1 star in the correct position = 1 mark
Coolest > Hottest
Antares A 61 Cygni A Vega Sirius B
(ii) | Antares (A); 1
(b) any three from: 3
MP1. nebula is (cold) cloud of dust/gas;
MP2. gravity causes cloud to collapse/eq;
MP3. temperature of cloud increases/eq;
MP4. creating a protostar;
MP5. idea that (main sequence star created when)
fusion starts;
(c) any four from: 4
MP1. idea that hydrogen fusion stops (in core); condone idea of hydrogen
runs out
MP2. core collapses; allow star collapses
MP3. core temperature of star increases;
MP4. (star expands to) become a red (super)
giant;
MP5. surface temperature of star decreases
(during red giant phase)
MP6. helium fusion begins;
MP7. white dwarf formed when helium fusion
stops (in core);
MP8. idea of rest of star released (as a planetary
nebula);

Total for Question 6 = 11 marks



Paper 1 - January 2023 - Q2



Edexcel IGCSE - Paper 1 4Phl 1 - January 2023 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question
number

Answer

Notes

Marks

2

@ ()

(if)

any orbit around Earth;
circular orbit centred on Earth;

any elliptical orbit around Sun;

with focus at Sun;

accept incomplete or
full orbit;

accept
parabolic/hyperbolic
path with Sun at focus
for 2 marks

(b)

evidence of correct conversion from days to seconds;
substitution into given formula;
correct evaluation;

Correct answer: 30 km/s

e.g.

365 x24 x 60 x 60 =31.5x10%s

Orbital speed=(2mr)+T

Orbital speed = ( 2 x m x150 000 000) / 31.5.... x 10% s
Orbital speed = 29.9 km/s

B - gravitational;

A, C and D cannot be correct as only the gravitational
force is responsible for keeping planets in orbit
around their star.

(d)

starts as nebula/cloud (of gas);
reference to main sequence;
finishes as white dwarf;

PLUS at least ONE, in the correct place, from
protostar/red (super) giant/planetary nebula;

e.g.
nebula — protostar — main sequence — red giant —
white dwarf and planetary nebula

ignore black dwarf

reject supernova for
this mark

Total for Question 2 = 12 marks
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ST Answer Notes Marks
number
2 (a) any two from: allow specific statements involving 2
a comparison e.g.
MP1. different orbital radii; Mercury orbits closer to the Sun
MP2. different orbital path Earth travels a greater distance in
lengths; its orbit
MP3. different eccentricity; Mercury’s orbit is more elliptical,
Sun more centralised for Earth’s
orbit
MP4. different speeds; Mercury travels faster
MP5. different time periods; Earth takes longer to complete an
orbit
(b) any two from: allow specific statements involving 2
a comparison e.g.
MP1. variable orbital radii; distance from Earth to Sun stays
constant but comet’s distance
changes
MP2. variable orbital speed; Earth orbits at constant speed but
speed of comet changes
MP3. different planes of orbit;
MP4. different eccentricity; comet’s orbit is more elliptical,
Sun more centralised for Earth’s
orbit
MP5. different orbital path comet travels a greater distance in
lengths; its orbit

Total for question 2 = 4 marks



Edexcel IGCSE - Paper 1 4Ph1 1 - June 2018 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question

1 mark for each correct tick;;;

if more than three ticked, then -1 for each additional tick

Answer Notes Marks
number
9 (a) dimensionally correct substitution; no mark for equation as given 4
rearrangement;
evaluation of period in seconds;
period in minutes; if Re or height used instead of
orbital radius then 3 marks
max
e.g.
7.5=2xn10x(780 + 6 371)
T
(T =) 2x 1 x (780 + 6 371)
7.5
(T =) 5991 (s)
(T =) 99.85 (mins) allow range of 99-100 (mins)
10.89... , 88.9...gets 3 marks
653.45..., 5337... gets 2 marks
(b) (number of revolutions = 24 x 60/ | allow ECF from (a) 1
99.8) = 14.42; allow 14, 14.4
(c) Statements Tick 3
the higher the speed, the lower the height of the satellite v
a greater period means that the satellite has a greater speed
satellites that orbit higher make more revolutions per day
lower height satellites have shorter periods v
satellites with a higher speed make fewer revolutions per day
the higher the number of revolutions per day, the shorter the period v

Total for question 9 = 8 marks
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QU EHER Answer Notes Marks
number
4  (a) A (blue-white); 1
B is incorrect because orange stars are cooler than blue-white stars
C is incorrect because red stars are cooler than blue-white stars
D is incorrect because yellow stars are cooler than blue-white stars
(b) any two from: 2
gas collapses / gas particles attract each other; condone ‘dust’ for ‘gas’
temperature (of the gas) increases; allow particles increase in KE
fusion starts/eq;
(c) two (small) nuclei; 3
join together (to produce a large nucleus);
releasing energy; allow gamma radiation
(d) (i) | C (mass); 1
A is incorrect because colour is determined by the surface temperature
B is incorrect because distance determines its apparent brightness
D is incorrect because temperature determines the spectral class
(i1) | any three from: 3
MP1. Rigel will become a red supergiant;
MP2. then contracts rapidly;
MP3. (explodes as a supernova) leaving a neutron
star;
MP4. (or) black hole;

Total for Question 4 = 10 marks
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IS Answer Notes Marks
number
2 (a) C (the Moon); 1
A is incorrect because comets orbit stars
B is incorrect because Mars orbits the Sun
D is incorrect because the Sun orbits in the Milky
Way galaxy
(b) D (gravitational); 1
A is incorrect because there is no air in space;
B is incorrect because the ISS is not charged;
C is incorrect because friction would act in the
opposite direction to motion, not towards Earth
() (i) | substitution into given formula (v= 2nr/T); 3
conversion of minutes to seconds; mark independently
evaluation; -1 for POT errors if km/s
changed to m/s
unnecessarily
e.g.
orbital speed = 2 x it x 6.8x10% / 93(x60)
93 minutes = 93 x 60 (= 5580 seconds)
(orbital speed =) 7.7 (km/s) allow 7.656...
459.4, 15.31, 27565, 7.6
scores 2 marks
(ii) | successful conversion of orbital period and a day e.g. 2
into the same unit; 1 day = 24 hours = 1440
mins = 86400 seconds,
1 orbit = 0.0645 days=1.55
hours=5580 seconds,
evaluation of ratio to 15.48... to at least 3 sf;
allow use of number of
orbits = distance travelled
in 24 hours +
circumference of orbit
e.g.
1 day = 24 x 60 = 1440 minutes
1440/93 =15.5

Total for question 2 = 7 marks
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IS Answer Notes Marks
number
4 (a) one mark for each correct tick;;;; 4
: . if 5 or more ticks given
Semnef e Features in th:ul:‘fe cycle of the then -1 for each
additional tick
black hole
main sequence v
nebula v
neutron star
red giant v
red supergiant
supernova
white dwarf v
(b) idea of the temperatures being different; 2
Sun is hotter than Betelgeuse; also scores first mark
allow RA
() (i) | idea that there are no particles in space (between | allow space is a vacuum 1
Sun and Earth);
(ii) | shiny / white / silver; 2
poor absorber of (IR) radiation; accept good reflector of
radiation
accept ‘does not
absorb’
ignore references to
emission
ignore references to
conduction
allow ‘heat’ or ‘energy’
for ‘radiation’

Total for Question 4 =9 marks
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(RS Answer Notes Marks
number
8 (a) Callisto drawn with a circular orbit around Jupiter; | judge circular shape by eye 2
Jupiter positioned at the centre of the orbit;
(b) conversion of time from hours to seconds; allow use of 1440000 seen 4
anywhere
substitution into orbital speed formula; allow ecf from incorrect time
conversion
evaluation;
final answer given to 3s.f.; mark independently
e.g.
time = (400 x 60 x 60 =) 1440000 (s)
(orbital speed =) 2 x r x 1880000 / 1440000
(orbital speed =) 8.203... (km/s)
(orbital speed =) 8.20 (km/s)
(c) (i) | any one from: allow RA 1
MP1. Callisto has a larger radius; allow Callisto is larger
ignore references to orbital
radius/distance from Sun
MP2. Callisto has a lower density;
MP3. Callisto has a smaller core;
(i1) | use of weight = mass x g; seen anywhere in working 3
setting up ratio OR evaluation of mass of object;
evaluation of weight on Callisto;
answer of 78-79 gets 2 marks
e.g.
W=mxg
We/ 8c=Wn/ gm OR m =37 (kg)
(Wc =) 44 (N) allow 44.3, 44.25

Total for Question 8 = 10 marks
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Question Answer Mark
number
10(a)(i) Process includes:
e rearrangement (1)
e substitution (1)
e evaluation of orbital radius (1)
e answer to 3 s.f. (1)
e.g.
r=vx T/2n (1)
r=(7.66 x 92.7 x 60)2xn (1)
r=6781 (km) (1)
r= 6780 (km) (1)
4
Question Answer Additional guidance Mark
number
10(a)(ii) Earth radius = r — 409 Allow ecf
= 6370 (km) Allow 6 371 (km)
Allow 6 372 (km)
1

Total for Question 10 = 5 marks
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Question
number

Answer

Additional guidance Mark

11

A description that makes reference to
six of the following points:

all main sequence stars fuse H into
He (1)

lower mass stars stay on the MS
line for longer (1)

lower mass stars become red giants
(1)

higher mass stars become red
super giants (1)

red giant becomes a white dwarf
(1)

supergiant becomes a supernova
(1)

supernova becomes a neutron star
(1)

supernova becomes a black hole (1)

accept numerical values

allow red giant to
planetary nebula

6

Total for Question 11 = 6 marks
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