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Approximately how long does it take for the Moon to make one complete orbit of the Earth?
A 24 hours
B 1 month

C 1 season

D 1year
(2023 75 0625/12 45384)
B HERGEHIER A HE— I MIZI0 1A H
G Bo
AeSEEY

1. What is the time taken for the Earth to spin once on its axis and the time taken for the Earth to
orbit the Sun?

spin on its axis orbit the Sun
A 24 hours 1 month
B 24 hours 365 days
C 1 month 1 month
D 1 month 365 days
(2025 H 25 0625/11 45385)
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2, Which statement is correct?

A The Earth orbits the Sun once in approximately 24 hours.
B The Earth orbits the Moon once in approximately 1 week.
C The Moon orbits the Earth once in approximately 1 month.

D The Sun orbits the Earth once in approximately 365 days.
(2025 E ¢ 0625/22 4538}40)
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3. Fig. 11.1 represents the Earth in orbit around the Sun.

the Earth

Fig. 11.1 (not to scale)

(a) (i) State the name of the force that keeps the Earth in orbit around the Sun.
(ii) State the time taken by the Earth to complete one orbit of the Sun. Include the unit.
(iii) State the time taken by the Earth to rotate once on its axis. Include the unit.
(iv) The Sun consists mainly of two gases. State the names of the two gases.

Question continued on next side
(2023 &7 0625/33 4511}5i(a))
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(a) Fig. 12.1 represents the Earth and the Sun at one point in the Earth’s orbit of the Sun.

Sun

kl A

axis
Fig. 12.1 (not to scale)

Explain the apparent daily motion of the Sun across the sky.
(2023 F 7 0625/31 %5125i(a))
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4. In which direction does the Sun appear to move every day, when viewed from the Earth?
A easttowest
B north to south
C south to north

D westto east
(2025 B 75 0625/23 4538%)

[Z=E] A
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WOKFHBE R GERBARMEZE. #5E A.

5. The Sun, the Earth and the Moon are all bodies in the Solar System.
The Earth has a periodic cycle of day and night and a periodic cycle of seasons.

Which row relates the periods of these cycles to the motions of these bodies?

period of day and night period of the seasons
A the Earth orbits the Sun the Earth rotates about its axis
B the Earth orbits the Sun the Moon orbits the Earth
C the Earth rotates about its axis the Earth orbits the Sun
D the Earth rotates about its axis the Moon orbits the Earth

(2025 7 0625/12 453850)
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6. Which row explains the apparent daily motion of the Sun across the sky and the cycle of phases

of the Moon?

the daily motion of
the Sun across the sky

the cycle of
phases of the Moon

D

the Earth rotates on its axis
once every 24 hours

the Earth rotates on its axis
once every 24 hours

the Moon orbits the Earth
approximately once every month

the Moon orbits the Earth
approximately once every month

the Earth orbits the Sun once
approximately every 365 days

the Moon orbits the Earth
approximately once every month

the Earth orbits the Sun once
approximately every 365 days

the Earth rotates on its axis
once every 24 hours

(2024 F 2= 0625/13 #5375)
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(a) Fig. 10.1 represents different positions A—H of the Moon as it rotates around the Earth.
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Fig. 10.1

(i) State a position of the Moon where an observer on Earth sees:

1. there is a quarter Moon D
2. there is a full Moon O

(ii) State the approximate time taken for the Moon to orbit the Earth.

(2024 7 0625/42 4510/i(a))
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7. What causes the phases of the Moon?

A the Earth orbiting the Sun
B the Earth turning on its axis
C the Moon orbiting the Earth

D the Moon orbiting the Sun
(2025 47 0625/12 4538})
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8. What is the cause of the phases of the Moon?
A the movement of the Earth around the Sun
B the movement of the Moon around the Sun
C the movement of the Moon around the Earth

D the movement of the Sun around the Moon
(2024 B2 0625/12 453855)
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The diagram shows the Earth orbiting the Sun.
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Which row identifies and explains the correct season in the northern hemisphere on the Earth in

position 1?
season explanation
A summer the northern hemisphere tilts away from the Sun
B summer the northern hemisphere tilts towards the Sun
C winter the northern hemisphere tilts away from the Sun
D winter the northern hemisphere tilts towards the Sun

(2025 £Z= 0625/12 £540/81)
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9. It is summer in the northern hemisphere of the Earth in June.

Which statement explains why?

A The Earth is closer to the Sun in June.

B The Earth spins on its axis in the opposite direction to that in which it rotates around the Sun.
C The Moon is full in June.

D

The north pole of the axis of the Earth’s rotation is tilted towards the Sun in June.
(2023 475 0625/21 45385)
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10.  The Earth is a planet that orbits the Sun once in approximately 365 days.

What does this enable us to explain?
A the cycle of day and night

B the cycle of phases of the moon
C the periodic nature of the seasons

D the apparent daily motion of the Sun
(2024 H 7 0625/11 453740)
[Z=E] C
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1. Fig. 12.1 represents the Earth’s orbit of the Sun.

Fig. 12.1 (Not to scale)

(b) Explain why the Earth has an annual cycle of seasons.
(2025 %25 0625/32 H512/8i(b))
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12. (b) Suggest why countries that are a significant distance from the Equator experience significant
temperature variation throughout the year.

(2023 E 2= 0625/42 551055i(b))
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The average distance from the Earth to the Sunis 1.5 x 10""m
What is the orbital speed of the Earth?

A 4.0 x 10°km/day
B 1.3 x 10°km/day
C 2.6 x 10°km/day

D 1.9x10"km/day
(2024 B 25 0625/23 5538550)
fif: HOERAE IR Ky
T = 365 day.
LR S EY)
r=15x10" m = 1.5 x 10® km,
WHEEER, Bo=2" 4

_ 2wx1.5x108
- 365

~ 2.6 x 10° km/day.
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1. (b) Venus has an average radius of orbit of 1.1 x 10" m and an orbital period of 220 Earth days.
Calculate the average orbital speed of Venus. Give your answer in m/s.

(2024 &-7Z5 0625/42 5511/8i(b))

[ZZ] 3.6 x 10* m/s

[#47] T = 220 x 24 x 60 x 60 = 1.9008 x 107 s,
EH v = 27rr /El

v = 2oxLix10? o 3.6 x 10* m/s.

1.9008x107
% 3.6 x 10* m/s.




3.

An artificial satellite orbits planet X at a distance r = 7.0 x 10°m from the centre of planet X.
The average orbital speed v of the satellite is 3500 m/s.

What is the orbital period?

>

21 minutes
B 52 minutes
C 1 hour and 45 minutes

D 3 hours and 29 minutes
(2025 &7 0625/23 4538%0)

[ZZ] D
[#BiF] m T = 2 15

— 2mx7.0x10% 4
= 209 min ~ 3 h 29 min,
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Fig. 10.1 shows the path of the Earth as it orbits the Sun. X is a position on the Earth where
scientists observe the apparent motion of the Sun throughout the year.

E /North Pole
\&,

Ve
/
Ve
F )’ @
N
AN
N
~
\\ G / X /V

Fig. 10.1

(a) Determine how many days it takes the Earth to move around its orbit from F to G.
Explain your answer.

(2025 £Z= 0625/42 £510/Fi(a))
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Which statement about the Solar System is correct?

A All the planets are rocky.
B Only the Earth has a moon.
C Pluto is a dwarf planet.

D There are many stars in the Solar System.
(2023 B2 0625/12 453875)
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1. Fig. 10.1 shows the path of the Earth as it orbits the Sun. X is a position on the Earth where
scientists observe the apparent motion of the Sun throughout the year.
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Fig. 10.1

(d) Earth is a planet in the Solar System. State one other type of naturally occurring object that
is present in the Solar System.

(2025 %7 0625/42 410(d))
[ZE] €8
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The diagram represents three objects, X, Y and Z, in space.

Object Y orbits object X.

Object Z orbits object Y.
LemTTTn <o -
W 7
/ ;o °
I/// l\\\YQ\\ ///
\\‘ X /l’
Which types of object are X, Y and Z?
object X object Y object Z
A planet moon star
B planet star moon
C star planet moon
D star moon planet

(2025 425 0625/11 45385)
[ZFX] C
(7171 Y ¢ X238, Z%Y 230,
HiTEGERZS. RABRELGTRIEZ), B X MEE, Y WTE, ZARKRIE,
Wik Co
(b) The arrows on Fig. 7.1 show the path of satellite television (TV) signals travelling from a
transmitter to a receiver.

3.

geostationary
satellite

satellite transmitter at

TV compan
pany satellite receiver

on house

TV company

]

State the type of electromagnetic (e.m.) wave used for the satellite television signal.

Fig. 7.1 (not to scale)

(i)
(ii) The geostationary satellite is in orbit.
Describe the orbit of a geostationary satellite used for satellite television signals.

(iii) State the source of the energy that powers the solar cells.
(iv) State how energy is transferred from the solar cells for use by the satellite.

(2024 425 0625/33 £ 7/8i(b))
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{1 2 There are eight planets in our Solar System.
Table 12.1 shows the names of some of the planets in order of distance from the Sun.

Table 12.1

Mercury Jupiter Neptune

increasing distance from the Sun

(a) Complete Table 12.1 by writing the names of the other planets in order of increasing dista
from the Sun.
(2023 &7 0625/32 #512/i(a))
fif BRI ST, \KRITERIUT A
7J(E‘ é%‘ ﬂﬁf;‘k\ J(E.\ ﬁ%\ i%\ %EEE\ ?@EEEO
P EHHKE. REMBER, MERANTRKESRE. #iEk. kKB, LE. REE.
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4. (@) (i) State the name of one planet that has an orbit further away from the Sun than Venus.

(ii) State the name of one planet that has an orbit closer to the Sun than Venus.
(2024 475 0625/42 451118i(a))
[F=E] () #zk; (i) KE
(R4 #2BERPA iR B, )\ KRATEMIRT KR &R, #izk. k2. KB, LB, RER. BEE.
SRZJENITETHMER, ©RZHNTENAKE,
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3. Which planet orbits the Sun between Mars and Saturn?

Earth

Jupiter
C Mercury

D Neptune
(2023 &7 0625/11 #33815)
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6. Fig. 11.1 represents the Solar System. The Sun and five of the eight planets are labelled.

Uranus
Saturn

Fig. 11.1 (not to scale)

(a) Complete the three missing labels on Fig. 11.1 by writing the name of each planet on its
dotted line.

(2025 E 2 0625/32 45 1115i(a))
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7. Which list correctly shows the planets in decreasing order of distance from the Sun?

A Jupiter » Saturn — Neptune — Uranus
B Jupiter —» Saturn — Uranus — Neptune
C Neptune — Uranus — Saturn — Jupiter

D Uranus — Neptune — Saturn — Jupiter
(2024 7 0625/22 4536/50)
[Zx] C
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Which planet is classed as a rocky planet?

A Jupiter
B Saturn
C Uranus
D Venus

(2024 57 0625/12 4537380)
i BEORMHEGER BT B KR &R HIERFIKE, A EaTTE.
EEBTAATE, KB, TEMREREBTABTE.
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8. Jupiter and the Earth are planets in our Solar System.

(a) Describe the composition of Jupiter and the Earth.
(2025 EH 7 0625/41 45 108Hi(a))
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9. There are eight planets in our Solar System.
Table 12.1 shows the names of some of the planets in order of distance from the Sun.

Table 12.1

Mercury Jupiter Neptune

increasing distance from the Sun

(c) Complete the sentences to describe Mercury and Jupiter. Use words from the list.

large rocky gaseous small liquid
(2023 425 0625/32 #5124i(c))
[EXR] KE: HAF BA: KB A5 BX.
(] KEBTHMEITRE, BBV, ERmEAHR.
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10. Which planet in our Solar System is nearest to the Sun and what is the nature of the planet?

planet nature
A Mercury rocky
B Mercury gaseous
C Venus rocky
D Venus gaseous
(2023 F 7 0625/11 #385)

[EX] A

[#ET] NKITEH, KEBEKHERKE.
KEBTHMIEI TR, 2EATTE.
HIE Ao

1. Fig. 9.1 shows the Sun as the central dot and the planets Saturn, Jupiter and Earth labelled S,
Jy and E,. The planets orbit the Sun anticlockwise. From the Earth’s orbit, the planets appear
aligned.

Fig. 9.1 (not to scale)

Assume that Saturn takes 30 years to orbit the Sun and that Jupiter takes 12 years to orbit the
Sun.

(c) (i) Choose two words from the list to describe each planet.

gaseous large rocky small



(ii) The average density of Jupiter is much less than that of the Earth.
The gravitational field strength at the surface of Jupiter is greater than that at the surface
of the Earth.

Explain how these differences in density and in gravitational field strength are consistent
with your answers to (c)(i).

density

gravitational field strength
(2023 H 7 0625/43 45955i(c))
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Table 9.1 gives information about three planets in the Solar System.

Table 9.1
planet mass average orbital gravitational field strength at surface
/10%*kg distance period N/kg
from Sun /days
/108km
Earth 5.97 149.6 365.2 9.8
Jupiter | 1898 778.6 4331 23.1
X 4.87 108.2 2247 8.9

(a) State the name of planet X.
(2023 47 0625/42 #3958i(a))
g \KRATE WIS, S REERAm.
F X WREEE HEE R R 108.2 x 10% km, /NFHEERF 149.6 x 10° km: AFEWIN 224.7 X, /N F
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12. The table gives the orbital durations of planets in the Solar System.
planet Mercury | Venus Earth Jupiter Saturn Uranus | Neptune
orbital duration | - gg 225 365 4330 | 10700 | 30600 | 59800
/days
What is the orbital duration of Mars?
A 295 days B 690 days C 7100 days D 20600 days
(2024 & 75 0625/23 553850)
[£%] B

(AT 147 B e n Kk 2 8 Bk KB KRB, WUK BRI AR HMIRN KT 365 K H/NT 4330 K.
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13. The table gives data about four planets in our Solar System.
Uranus Earth planet X planet Y
mean surface ~195 15 65 140
temperature/°C
What are planets X and Y?
planet X planet Y
A Mars Saturn
B Mars Neptune
Cc Mercury Saturn
D Mercury Neptune
(2024 7% 0625/22 #54080)
[ZX] A
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14. Table 11.1 shows some information about two of the planets in the Solar System.

Table 11.1
name of mass of planet distance from the Sun tn_ne for one
rotation on its axis
planet /kg /km
/hours
Venus 4.87 x 10 108.2 x 106 5832
Earth 5.97 x 102 149.6 x 108 24

(@) (i) Venusis a similar size to the Earth.

State why the gravitational field strength at the surface of the Earth is greater than the
gravitational field strength at the surface of Venus.

(ii) Calculate the time, in Earth days, for one day on Venus.

(iii) Calculate the time taken for light to travel from the Sun to Venus. The speed of light is
3.0x108m/s.
(2024 B 7 0625/32 451155i(a))

[EFZE] () MERRERK: (i) 243 AMHERH: (i) 360 s

[FE4T] (1) PIT R R/VHGE , BRI AL 5.97 x 10?4 kg KP4 B i 4.87 x 10** kg, #HEREm 5|
NGB K

(i) HE—RI—AEEH, t =532 =243 MHIERH.
(iii) 108.2 x 10° km =108.2x 10° m, ft==21F¢=
% (1) MIERFTERCK: (i) 243 MHERH; (i) 360 s.

108.2x10°
Soa0s ~ 360 s,

15.  (b) Table 9.1 shows data about planets in our solar system.

(i)

Table 9.1
average radius of time for one orbit/ | 2verage surface
planet orbit arourgd the Sun/ Earth years temp?rature/
10°km Cc
Venus 108 0.62 460
Earth 150 1.00 15
Mars 228 1.90 -65
Jupiter 778 12.00 -110
Saturn 1430 29.00 -140

The orbit of Venus is approximately circular.

Calculate the average orbital speed v of Venus. Give your answer in km/h.

(ii) State how the average surface temperature of a planet changes as its distance from the
Sun increases.

(2025 425 0625/43 £59/5i(b))

[ZZ] (i) 1.2 x10°% km/h; (i) &A%
[#ir] () &REMEHK s =27,

T =0.62 x 365 x 24 = 5431.2 h,

_ s _ 2mx108x10° 5
v=F = N ~ 1.2 x 10° km/h,

(i) P, BRI, FRRIRERM. & () 1.2x10° km/h; (i) FEfE.
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A 2: ASEEIREITERE (Fik ki)

CI® KEIRMRAERIN A, KHFEET S LMTRNUERIRE: YISTE
KA G E B ek .

TR OB B RS K FHIZ 1T HY - RENAIR. SURRE A AR
BUNBURLSS B IR AR, FFakEE . BETEINAT B R E N
FEIRFHALTE A F/MT 2, R AT RS KT 2.

B gl RATRES: WAR

AN S H R BIR A IR SR BT BT RN, SeE 5] DR ERER, . SRR, XK
A HIAR

ERT

A Fig. 11.1 shows the Sun and the four innermost planets, A, B, C, and D, of the Solar System.

planet B planet C planet D

planet A O O O

Fig. 11.1 (not to scale)

(b) Describe how the four innermost planets of the Solar System were formed.
(2023 E 7R 0625/32 45 115i(b))
D B PTERR AR R GER I ER . eS| IR TR .
%%m%ﬁﬁ&%kmiﬁ%%”%ﬁ
ﬁW%ﬁT%@ﬁﬁanmﬁkmaﬂ HHARSIR AR, TEAT RN
1T RIS S H B, Z#E BN AT A2 .
%-@%Wﬁ%&ﬁﬁmﬁ*%%ﬁﬁ%ﬁ%%?ﬁ%\%é#%ﬁ%ﬂ%&o
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1. Fig. 11.1 represents the planets in the Solar System.

Fig. 11.1 (not to scale)

(b) Describe how the planets in the Solar System were formed.
Use your ideas about the accretion model. You may draw a diagram as part of your answer.

(2024 £Z5 0625/31 £51115i(b))
[E=R] UATIARIRGESUE B R R B, SNYITES| Ve TRk REHFRBREAT A TR
FHALTE S B /MT 2 G B R FHALTE S KA T 2
UREAT] SUARARIES | e T R4E, IFGRIERIER: . T B
BNBR. TEFEGNBRLRE, BUNMIERSE S IHFRARRBR IR, RETBATE -
FELRFHALTE A FU/MT 2 IR AEKRT 2.
B ATRMY B P A BIRFCA RS R TR REHFRRER AR K.
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2,

(a) Fig. 11.1 represents part of the Solar System.

k Neptune
Jupiier
planet Y
Mars ;

- planet X Saturn

Fig. 11.1 (not to scale)

(i) State the name of planet X and the name of planet Y.

(ii) Mercury is nearer to the Sun than Jupiter is.
State two other ways in which Mercury is different from Jupiter.

(iii) Complete the sentences about the Solar System.

The accretion model states that the Solar System was formed from clouds of dust and
(2024 475 0625/32 45 1115i(a))

[Z=] () €8:; REE () KERAFUMTE, KRERASKTE (i) Ak 5101 HITR
(] g\ KAT REERHBE RN, KESHIRZ &R, TRSBERZEARER.
KERGT/IMTE, KRERAISKITA.
AR b, K BH R BT BRI AL T IERT TG KRB R AL TR R
%: () &2 REE (i) KEZAFTEBLRRE/N: RERSTEBFRRER (i) <k 5177
BRI o

AE 3 FEFIF|NBEERITRE (Fiik kK rvc)

31 1R R AL FURAE T 13 R 2 51 T, B :

GEl—HODRARES, FEEHLOBR . 5] 158 s HBOR/MEE AT BRI, BBk, £
1 5| 737 94188 A

KBS T 1

HEFF T RGERHIZ S

%% Nkg; /N 510
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I]ﬂﬂu}@E&%$ﬁﬁgﬁﬁiﬁﬁﬁﬁﬁ%ﬁﬁ,%&*@%%,ﬁ%%ﬁﬁﬁﬁ%%%mo

(— mEESEE¥EIH

A space probe measures the gravitational field strength at four different distances from a planet.

The point furthest from the planet is measured first and the point nearest the planet is measured
last.

In which order were the measurements taken?
A 6.3N/kg, 10N/kg, 14N/kg, 20N/kg
B 10N/kg, 14N/kg, 6.3N/kg, 20N/kg
C 20N/kg, 14N/kg, 6.3N/kg, 10N/kg
D 20N/kg, 14N/kg, 10N/kg, 6.3N/kg

(2025 425 0625/22 #538550)
i BRI BB b ) AL R 3
GElR—ATA, BEEGEUN, 51 ek, WOl R AN H/NEKHES o
6.3 N/kg < 10 N/kg < 14 N/kg < 20 N/kg.
WE Ao
ABSEE)

1. Mars is one of the four rocky planets nearest the Sun.

(a) State why the gravitational field strength at the surface of the Earth is greater than the
gravitational field strength at the surface of Mars.

(2025 47 0625/31 451118i(a))
[ZFZE] HERpEL AR K.
(AT A7 BRW G| 155 1T B K e -
HIER TR R T KA, HHEREE 5] g iRk,
2, (@) The Solar System includes the Sun and eight planets.

(i) State the name of the force that keeps the planets in orbit around the Sun.

(ii) State the name of the galaxy that includes the Solar System.
(2025 7 0625/31 451155i(a))
[Z=] @) 5101 ) RTHR
[Tl KFHRAT REATHI O RA, KIAXAT RG] 4R T BSERzsh. #§ @0 A5101.
R BHFFTER) B R R R, WG AR R
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3. Fig. 11.1 represents the four planets nearest to the Sun.

Sun Venus Earth

Fig. 11.1 (not to scale)

(c) The mass of the Earth is greater than the mass of Venus.
The gravitational field strength on the surface of the Earth is 9.8 N/kg.
Suggest a value for the gravitational field strength on the surface of Venus.
Give a reason for your answer.
(2024 Z7F 0625/32 551118i(c))

[&EZ] 8.9 N/kg: &ERE/NTHIZK.

[#E47] HEREZ WIS 13558 0 9.8 N/kg, HHMERFEATEA.

11 RRE 5] S R ke ss, e R R MmN %M /N T 9.8 N/kg, THL 8.9 N/kg.
&: 8.9 N/kg, B AEEFRE/NTHIER.

[ =. EEEERNRE |
RARGE T —RAIBATIS Bk .0 77 i fefit.

B TC LR FL I AL R I ) ¢ = . Hr s MERREERS. o AfERREER,
PR B R P R BE RGBS s Fl my e A /s, ) ¢ B OR s
R SRRy, fERRIERY 2d; ARRERRIT, ARRIEREN d.

B AEI 2
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Fig. 12.1 represents the Earth’s orbit of the Sun.

Fig. 12.1 (Not to scale)

() The distance of the Earth from the Sun is 1.48 x 10" m. The speed of light is 3.0 x 108m/s.

Calculate the time it takes light from the Sun to reach the Earth.
(2025 £ 0625/32 55124i(c))

i SEMKRMHFER Rk, pit =215
= g

t =4.93 x 102 s ~ 490 s
2 JE MK FH IR HuBR BT 55 5 ) 18] A7 490 s

RS

4. (d) Jupiteris 7.8 x 10" m from the Sun. The speed of light in a vacuum is 3.0 x 108m/s.

Calculate the time taken for light from the Sun to reach Jupiter.
(2024 E 7 0625/42 4510i(d))
[ZZ] 26 x10° s
(2471 SCARFHEIAR R BRAERE, Wt =244

t — 7.8><1011
~— 3.0x108
t=26x10%s

% PR EA 2.6 x 10% s,
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(a) Fig. 11.1 shows the Moon orbiting the Earth.

the Moon

the Earth

Fig. 11.1

(i) State the name of the force that keeps the Moon in orbit around the Earth.
(ii) State the time taken by the Moon to complete one orbit of the Earth. Include the unit.

(iii) A device on the Moon sends a radio signal to the Earth.
The distance from the Moon to the Earth is 3.8 x 108m.
The speed of a radio wave is 3.0 x 108m/s.

Calculate the time the radio signal takes to travel from the Moon to the Earth.
(2024 475 0625/33 41115i(a))

[EZR] () MBS ARG J1: () 1A (i) 1.3 5

[REAT] () A ERGEMIERIZTT, 4ERFEAUE R SR ko0 H BRI 5] 71
(i) HER5E A Z S B 1A H

(i) ¢ = S ¢ = 38400 — 1275~ 135,

% (1) HiER A ERIE] s ) 1 ANH S (i) 1.3 s.

(b) The average distance of the Earth from the Sunis 1.5 x 108km.
(i) Calculate the average orbital speed of the Earth in km/h.

(ii) The speed of light in a vacuum is 3.0 x 108m/s. Calculate the time taken for light from
the Sun to reach the Earth.

(2024 £7Z= 0625/42 £510/8i(b))

[ZZ] (i) 110000 km/h; (ii) 500 s

[FEAT] HbERLS A — AR T = 365 x 24 = 8760 h.

(i) BIP-HRE R v = 2800 45y = 20XL5x10° 9 7 5 105 km/h = 110000 km/h,
(i) 1.5 x 105 km = 1.5 x 10" m, pit =245t = L5100 — 500 s,

2 (i) 110000 km/h; (i) 500 s.

A2 4 BREARSFEAEYE ik k ki)

s TERIENECIRPUEZE A, @R NPUERK 2rr, Hrpor SRHIEE R,

FIHIEERE T AR UER Y, Bo=___  , Ho T HPuEEH.
%I, AR R A AR PR 5 r Al kme T s, WoMBAy .

&2z 2pir/T; km/s
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| W R R TR, SE v = 2n L.

[ —. %5 v=2mr/T |

(@) The time taken for Mars to orbit the Sun is 690 Earth days. The average orbital radius of Mars
is 2.28 x 108km. An Earth day is 24 h.

Calculate the average orbital speed of Mars in km/s.
(2023 £ 0625/42 4510/i(a))
fi#: pEE R E— A AR 2, 15
T =690 x 24 x 60 x 60 = 59616000 s

v=27%
o = 27 x2.28x108
59616000
v~ 24 km/s
% KBRPPHGERRL R 24 km/s.
FXI%:3)
1. A planet orbits the Sun with orbital period T. The average radius of the orbit is r.

What is the average orbital speed of the planet?

A 2uT B 2 c L p o
T 2nr 2T
(2023 &7F 0625/23 554041)
[£%] B
[EAr] i EEE — F R 2nr, 44
v= 2
#i%k Bo
2. A satellite is in orbit around the Earth. The orbit has radius r and period T.

Which expression gives the orbital speed of the satellite?

A I B T c 2nr D 2nT
2nT 2nr T r
(2025 428 0625/21 45385)

[ZFX] C
[#E4T] DR — AR 2rr, FrABEA T, %

__ 27r
V=T
Wk Co

3. (a) State the equation that defines the average orbital speed v of a planet. State the meaning of

any symbols you use.
(2023 E 7 0625/42 £510/i(a))

[ER] v=2rg, r AFHPUENFRE, T APUERH.
(AT ] SCERPIER R r, BB T, W— AR 2rr, W%

__ 27r
V=S

% or BPPHRUEYR, T hPuEAH.
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4. The time taken for the Earth to orbit the Sun is approximately 365 days.
The average radius of the Earth’s orbit around the Sun is 1.5 x 108km.

What is the average orbital speed of the Earth?
A 30m/s

B 48x10°m/s

C 3.0x10°m/s

D 41x10"m/s
(2023 4 Z= 0625/22 253815)
[ZZ] C
[#4T] hEHEERNEX, 15

o= 27x1.5x108 x103
T 365x24x60x60

v~ 3.0 x 10* m/s

ik C.

(=. Ar A/ AR E L E

4 T RV BE M BB B I, R T e O R — A B R AR 1], 8ot Ik il ¢ 3t
HIFf B9 6 = 360° x 4.

HpRTL MEE L REASRE RS S E RS A E AR
FARIF I, R RSB ¢ 5 T U A ] B ) B, BE B B

B ERERRET S M
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51|35 2

R BUPUETT s IR ], SR ESRAR R AL B, Se A R AR R 4 .

Fig. 9.1 shows the Sun as the central dot and the planets Saturn, Jupiter and Earth labelled S,
Jy and E,. The planets orbit the Sun anticlockwise. From the Earth’s orbit, the planets appear
aligned.

Fig. 9.1 (not to scale)

Assume that Saturn takes 30 years to orbit the Sun and that Jupiter takes 12 years to orbit the
Sun.

(a) On Fig. 9.1, mark the positions of Saturn and Jupiter 5.0 years after the original positions
shown.

Label these positions S, and J,. Show your working.

(2023 EZ& 0625/43 45955i(a))
f: me S R R, LR AN
05 = 360° x 32 = 60°
AREFHI AR
6, = 360° x 2 =150°
W E T, A Sy #51d 60° ARt Sy A Ty #53d 150° Bt
B S BT S iER 60° Ak, Jy LT Jp BilFEF 150° 4bs
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5. Fig. 9.1 shows the Sun as the central dot and the planets Saturn, Jupiter and Earth labelled S,
Jy and E,. The planets orbit the Sun anticlockwise. From the Earth’s orbit, the planets appear
aligned.

Fig. 9.1 (not to scale)

Assume that Saturn takes 30 years to orbit the Sun and that Jupiter takes 12 years to orbit the
Sun.

(b) (i) On Fig. 9.1, mark the positions of Saturn and Jupiter 20 years after the original positions
shown in Fig. 9.1.

Label these positions S, and J,,.

(ii) State what is observed from the Earth’s orbit after 20 years.

(2023 E 7 0625/43 £595i(b))
[F=] () Sov L HWERAYIRGL RSN 240° 40: (i) LEEKREXNFF, KEBHELENTT
(] LEYE 20 FNFL MM A
fs = 360° x 22 = 240°
ANEAE 20 4F e 0 BE D
6, = 360° x 23 = 600° = 360° + 240°
s —BE R, KREBMNYIRAC RN RS 240°, WS, 5 J, ST OKFHEE—J7 1.
B Sy Jp WTER AW AL ES N E 240° 40 MMBERBLEMEE , L2 5ARENSE, KERIFELERTT .
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6.

The diagram shows a star S and the initial arrangement of three planets, X, Y and Z.

Z

NOT TO

Y SCALE

clockwise

Each planet orbits clockwise in a circle about S.
The time for one orbit of Y is three times the time taken for one orbit of X.
The time for one orbit of Z is twice the time taken for one orbit of Y.

Starting from the initial arrangement, which diagram shows the positions of the planets after X
has made one complete orbit?

. i
Y Y Y Y
Z z

(2023 4725 0625/23 #538:81)

[%%] B

[REAT] B X BAPN T, WY AN 3T, Z fEH% 6T

Zed a7, X%L~%I§l Y iR g L Z iR G R
0y = 360° x + = 120°

0, = 360° x § = 60°

BB X [ 200 A, 5 B AIAF. Huk B.

AE 5 EHEYUERZIES RIS (F57 % Kk kK r)

RFHE, ﬁ%%ﬂ?’akfiﬁﬁﬁéﬁgé* __ HudiEg.
RFHACFHRE N R, @ ATEM R LA b BusE o R, KA TR T

] — i [E BB L Ttﬁiﬁzﬁﬂkﬁﬁ, AR ;BT BORPH RN
A PR AN R A ST BALR IR, BAL A kA m/s.

R WE: A

AE PP S BE R ORPHAL BB EOR AW T RIS BAGER . SEINHIHEIE . FHER RS
—MMER

(= EEAREES

(b) State the shape of the orbits of the planets.

(2023 7 0625/42 45108i(b))




fi#: 47 BEER B TR HE A .
B MR
RS

1. (a) Sketch a diagram to show the orbital path of a comet around the Sun.

Mark the position of the Sun on your diagram using an S.
(2025 425 0625/43 #5108i(a))

[EZR] mipA A EIE ., FE R — AR RALAs S
[AEAT] R EERBHISAT I HE R . RBH LT IR A — A
B mEAAHEE, FE-ANESLE S,

2 Which type of object rotates around the Sun with an elliptical orbit?

A planet
B galaxy
C red giant

D moon
(2024 &5 0625/21 453855)

[E=R] A
LARAT] S BN B SE S 1T X K R BT A
[ 7
3. Fig. 10.1 shows the orbit of the Earth and the orbit of a comet around the Sun.

Sun

Fig. 10.1

(a) State which orbit, A or B, is the orbit of the comet.
Explain your answer.
(2025 478 0625/41 45105i(a))
[%%] B
[#i7] & 2IEHEGESERHZETT, KHAFESE R LR G .
B o B AR, R BH e — .
*/Z‘:: Bo

=

34



4. Which statement about the orbits of comets is correct?

A Comets have elliptical orbits and the Sun is at the centre of the orbit.

B Comets have elliptical orbits and the Sun is not at the centre of the orbit.
C Comets have circular orbits and the Sun is at the centre of the orbit.
D

Comets have circular orbits and the Sun is not at the centre of the orbit.
(2023 B2 0625/23 453855)

[Z%=] B
[#24T] #REMRYGESEKHIZTT, KHEMCF NS, SEJUAH .
WL Bo
( —. BEAPAMIT F iR ) |
L GeRHZ T AT 2, P8 HBEEGER . RIHEEAR G sl 17
X OR OLS BIEpT 1Y __ .
SEXEE HBEE T km 5 AU R, HUEEE T m s~! 5 km s FIR.
B N N
VAN A E BT BB FH ST A E R R LR, e P H R .

(c) State the relationship between the orbital speeds of the planets and their distances from the
Sun.

(2024 &7 0625/42 45 1115i(c))
i ﬁmﬁ’ﬂzﬂﬁﬁ HERBGEOR, R HPGEALA S| 18055 . 17 R HE R E AN
17 B BEOR BB , B 3 2N

RS )

5. Jupiter and the Earth are planets in our Solar System.

(c) State and explain the difference between the orbital speed of Jupiter and the orbital speed of
the Earth.

(2025 B % 0625/41 55104i(c))
E1 RERBEEERLHIR N
[ﬁﬂﬁ] AREFKFHECHIER , KFHFEAR BHEALTIF] 13758 BB,

AR EAPIEE AR EE BRI
& RERHIEE R LI N

6. The orbit of Mercury is closer to the Sun than the orbit of the Earth is to the Sun.

How do the values of the gravitational field strength of the Sun near Mercury and the orbital
speed of Mercury compare to those values for the Earth?

gravitational field orbital speed
strength of the Sun of Mergu
near Mercury ry
A greater faster
B greater slower
C smaller faster
D smaller slower

(2025 2= 0625/23 £540/81)
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[ZXR] A
[T ] K 24008 F I BRE T ST R FH . HORFE7E /K 2 MR 5] 3R R, KERHLER R K.
Tk A

(=. BeEEsrIEHIRRITIE |

M AE L, RARER A f I B AL BRI H R, o AL EAR T H A
FEOUA G i HUBREESTHERS, ZhEeS5 5] hAREM mAtk, =& B :

RAFERHE, 51 1368 « BHREHIR. PUEMERBER: ER AR -
WOE H SPUEE R R 51 RN, L H R BUEE R AL m/s, 5] S EEM AL T

B RFEAAE S BN

VAN O P BGE S BEOR LT AE R B R AR, eI H AL H A

A planet in the Solar System is at the point in its orbit where it is closest to the Sun.

Which row is correct?

energy in gravitational

orbital speed potential store

A at its maximum at its maximum
B at its maximum at its minimum
C at its minimum at its maximum
D at its minimum at its minimum

(2024 B 7= 0625/21 253755%)
fE ATRATIEH A, SRR RN,
TEAUA 51 S, HUREE<HE
Ey =E+E,
BE RS WINMES | A RER B RN, MENREIA TR i1 By = mo®, BUEEEKBIR K. WL B,

S35 ]

7. The diagram shows a comet moving in an elliptical orbit around the Sun.
At which position is the comet moving with the greatest speed?

C comet

o & ;

B
(2024 £Z= 0625/22 25385)
[EE] A
[FE4T] S, A RUEHGE FESRHEE AL E .
HEEGERHEN, 5] FaeEUN; mPUMRESHE, ZheEHR, HENK.
HULE R A SRR K. #IE A.
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8.

(d) Comets are balls of ice and dust. Some comets orbit the Sun.

State how the speed of a comet changes as it orbits the Sun.
Explain your answer using ideas about the conservation of energy.

You may include a labelled diagram in your answer.
(2024 &7F 0625/42 451115i(d))
[ZFZE] SRR RIER, B ORISR N BRI N AR ok, ot A /N
[FEAT] R EREN, BURHMEE RN, 511 #88/N.
ERERRRE A WUDHT] S aeEL AEhRE . BEhREHIR, KR,
HRILEORHN, 5%k, Shaenu, HoERE/N.
B BIORPHBOE A, B O FH B 1 25BN o

Pluto is a dwarf planet. Fig. 10.1 shows the direction of motion of Pluto as it follows its elliptical
orbit around the Sun.

Pluto

direction
of motion

Fig. 10.1 (not to scale)

(a) Point X is the point in the orbit closest to the Sun and point Y is the point furthest away.
The orbital speed of Pluto varies as it orbits the Sun.
(i) Describe how the speed of Pluto varies as it moves from X to Y and then back to X.
(ii) Explain, in terms of energy transfers, why the speed of Pluto varies in this way.

(2023 F 2= 0625/41 £51058i(a))

[EZR] WX E]Y #RGN, Y BIE] X dREK,

[4T] M X B Y, RELBIRHKEERIEKR, 51 HH a8,
HIHURRE TIE . ShREFEIL AT aE. BEhREmN . AR
MY EE] X, 55RO RE . MEhREEER, ERIEK.
B NXEY @RS, Y BB X HEREK.
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| 6.2.1 XKPHR—FIIEE

AAE 1 PERPHRYAMR SRS (F 50k kK vriv)

REHZ—BPSERNRER, FEHm il A, Hr R s R 2 H R .
OKBHAR S B RE B 2 A AELL AN AT DGR ARG X 5o

EREMRERR AN REEEY ., SHAERE, ERARIHBREER.

%@“?ﬁ: /ﬁ %; %9[‘52

708 H HBUKKHAY £ BT R s BB R, B BE. ARAAL. TG AL

el

(— &+ EEESES
The Sun has a mass of 2.0 x 10°°kg.

Which element accounts for most of this mass?

A carbon

B hydrogen
C oxygen

D uranium

(2023 FZE 0625/12 45394
i KM —WEpE R NERE, REMEAMALR, KSR .
1k B
X4 5]

1. The Sun mostly consists of which gases?

A helium and hydrogen
B helium and nitrogen
C hydrogen and oxygen

D oxygen and nitrogen
(2024 H 25 0625/12 554081)

[ZXR] A
(A ] KB EZE R EMEA K.
HE A

2, (b) (i) The Sun consists mostly of two elements.

State the names of the two elements.
(ii) The Sun radiates energy mostly in three regions of the electromagnetic spectrum. One
of these regions is visible light.

State the name for each of the other two regions.
(2025 &7F 0625/33 4510i(b))
[EZX] () & & (i) FH&%. g%
[#E4r] () KPHEZEHEMZLE.
(i) KFHERS AR R A IELLANR AT WG AN I, #0535k AP RIZL AR
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3. Fig. 11.1 represents the Solar System. The Sun and five of the eight planets are labelled.

Uranus
Saturn

Fig. 11.1 (not to scale)

(b) (i) The Sun consists mainly of two elements.

Name the two elements.

(ii) The Sun radiates energy mainly in three regions of the electromagnetic spectrum.
Ultraviolet is one of the three regions.

State the name of one of the other two regions.

(2025 E 2 0625/32 45 1115i(b))

[FX] (1) & & () AL
(] (1) KAEEHEMALR.
(i) =A TR KBRS T WEFIZLAMER, EAMET 2 — NI, BT A WAL Ak

The table shows some elements and some regions of the electromagnetic spectrum.

Which row shows one of the most common elements in the Sun and one of the regions in which
the Sun radiates most of its energy?

element region
A iron gamma
B iron infrared
C hydrogen gamma
D hydrogen infrared

(2023 &7 0625/13 #54055)

[ZZX] D

(AT ] RIHEZEREMEAA R, S TTRFM: RERET AR ERAHMTELLINE. AT WeHIL 5
ZIXH, LLANAAT A XA AT

Wik Do
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| . BEFEEHEEIIELESN

NFHA—E SR NTER , EEREMAL .

IR FH I R 43 e B4R S R P FE S F =ANPEB

P KBEEK, XENEBIRTONEINE. T 06, 24

RN EREAEK (m); BEE—B K B Rl A R KR,

REEBEPMER TZEERE, BREFRRGER.

B LIAME TG RAMER

A H IR B B ST B = Bal e - KIS, JBHIZ0 AR W] DLBRIE MR . BRI K E

Lo

The graph shows the energy radiated by the Sun at different wavelengths. Most of the energy is
radiated in just three parts of the electromagnetic spectrum, labelled P, Q and R.
A
energy i i i i
radiated : : : :
P Q R wavelength

Which parts of the electromagnetic spectrum are P and R?

P R
A gamma ray radio
B infrared ultraviolet
C radio gamma ray
D ultraviolet infrared

(2023 H 2= 0625/12 253945%)
i ORBHAR RS RE R ARSI AL T 5 MR AT DEFILLANE = A B B
HIE R BR M Z AR, Py Qv RIRIKEING. ATILE. ZL5MK.
JITEL P AR, R NLLAMR . #ik Do

RS

5. In which regions of the electromagnetic spectrum does the Sun radiate most of its energy?

A microwave to infrared
B ultraviolet to X-ray
C infrared to ultraviolet

D radio to infrared
(2024 H 7 0625/13 5539580)
[ZZ] C
(24T ] REHAI RS fE B AR AT SR P AELL AR W] DB RIR MR =AM B, IS AL AR B R Mk
Wk Co
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6. (b) The Sun is a medium-sized star powered by nuclear fusion reactions which release energy.

(i) State what happens during nuclear fusion reactions which form helium.

(ii) State two regions of the electromagnetic spectrum by which the Sun radiates most of
its energy.
(2025 47 0625/41 4591i(b))

[EX] () SEFEREGEBHEA: () 5. i
[dr] () ZREIRD . DRFESEHIRA. RN,
(i) RFHARER > REREE LM W DEHIR AR . (RS HA WA, B2 AT ik

7. What are the three main types of radiation emitted by the Sun?
A infrared, radio waves and ultraviolet
B infrared, visible light and ultraviolet
C microwaves, visible light and X-rays

D radio waves, X-rays and ultraviolet
(2024 E 7R 0625/11 4539485)

[£%] B
[fEAT] RPRAR ) =M R RS RLLAMR. W WOEFI 54N #ik B.
8. The Sun radiates most of its energy in three regions of the electromagnetic spectrum.

In the pie chart, region 1 is infrared radiation and region 2 is visible radiation.

What is region 3?
A microwave
B radio

C  ultraviolet

D X-ray
(2024 F:7F 0625/22 4537}0)
[£%] C

[REAT] ORFHE R ER o> RE AR ST 46 TELLANER T AN AP A B BL
DX 1 WZEAMER, X3 2 ARG, Fir DA 3 D95k Ahek. ik Co
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AE 2: EREEENMERKE (Fik k)

BRAREMAN SN BRI TS S R EIR AR, SR Rl e =

FERREHEEMN PO, 24 FPBRAEBEE, Bl R FEIFREER.
RS TEEAN IR, (T IE R R R A R R ERE . SORDI .

BE: A A TR

AUH H PR 2 E R BOR IR R B, 5B SRR A IR RE R
1

The energy generated in stable stars comes from nuclear reactions.

Which type of reaction occurs in the Sun?

A Helium nuclei break up to give hydrogen nuclei.
B Helium nuclei join together to form hydrogen nuclei.
C Hydrogen nuclei break up to give helium nuclei.

D Hydrogen nuclei join together to form helium nuclei.
(2023 7 0625/22 43539550)

g KFEREER, AR TFEBERTOESVRARTE, KRV ETEEE. ik D.
RS

1. Which reaction produces the energy that powers the Sun?

A fission of hydrogen
B fission of uranium

C fusion of hydrogen
D

fusion of uranium
(2024 425 0625/23 453955

[ZFX] C
[a#r] R REROR B SR AR R AR U . Gk C.
2, Stars are powered by nuclear reactions that release energy.
Which statement describes the nuclear reaction in stable stars?
A Nuclear fission converts helium into hydrogen.
B Nuclear fission converts hydrogen into helium.
C Nuclear fusion converts helium into hydrogen.

D Nuclear fusion converts hydrogen into helium.
(2025 ¥ 7 0625/22 4539}50)

[Z=] D
[#%i7] RREEBNREAEGELE, QR TESESERAR THIFBRRGER. Mk D.
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3. The Milky Way is one of many billions of galaxies. Each galaxy contains many billions of stable stars.

(a) Stable stars transfer energy into space by emitting electromagnetic radiation from their
surfaces.

Describe what happens in the core of a stable star to release energy that is eventually
transferred into space.

(2023 425 0625/41 £510/Fi(a))

[ER] SRFRREBRE, WRARFEIRIRLRE
[EdT] ERREEERN PO, 2ANEARTFELERRE, WRAR TR R .
% BRTHEEGRE, BRAR TR,

4. Research is being carried out to produce electrical energy from the fusion of hydrogen nuclei.

Which row shows two of the problems in designing a fusion reactor?

temperature why obtaining a high density
needed of hydrogen nuclei is difficult
A very low the nuclei are negatively charged

and repel each other

B very low the nuclei are positively charged
and repel each other

C very high the nuclei are negatively charged
and repel each other

D very high the nuclei are positively charged
and repel each other

(2023 B 2= 0625/23 #511540)
[ZZ] D
[T ] HRATERSGEE, FERTZEA R, SR T EE ., b EESBHR.
WL Do

| 6.22158

A INERSRF (Fiik kk k)

BEAH SV 2 Y B R AR R
RHRBEE, KHERMT A RRE—1TER.

RICBEE T ADGAERIR, | OBERCTER S f— AR MEER . 2970 9.5 x 10'° m,
B WEAL: BITR
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Which description of a galaxy is correct?

A a collection of billions of stars
B a collection of gaseous planets orbiting a star
C a collection of rocky planets orbiting a star

D all of the stars that exist
(2023 B2 0625/13 453955

R RSB BRI KRS ek A
3125

1. (d) The Sun is a star in a galaxy.

State the name of the galaxy.
(2023 7 0625/31 45128i(d))
[F=E] & (Milky Way)
[#E4T] KRR —BIERE, KERMLTHRIRS. & MR Miky Way).
2, What is the name of the galaxy that contains the Sun?

A Andromeda

B Milky Way

C Red Shift

D Universe
(2025 &5 0625/11 554055)

[Z£Z%] B
‘ [#24] KRFH RO TR R, B KR R R R . ik B.

3. (a) Name the galaxy that contains the Sun.
(2024 B 7 0625/42 451115i(a))

[E=] R Milky Way)
[aAr] REE—BER, REALTHRW A . & WK (Miky Way).

4. The Milky Way is the galaxy in which the Solar System is located.

(a) State what a galaxy is.
(2024 475 0625/41 559/i(a))
[ZF=] miF 2 BERA S ES
[Tl BERRBFSABIERARNES. & BTFSBERARNES .

(. EENHREHES |

JedER B, OUEETRERS RS
lly=___  m, WHATERSEERZREFZEMES.

g BEES; 9.5 x 1015
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(b) Define a light-year.
(2023 FH 2= 0625/32 5512/5i(b))
i MAERRIEE, —HEETHRERESP—FEBRES.
% MEEE PRI IR .
3125

5. (a) Define a light-year in words.
(2025 HZE 0625/43 55108i(a))

[EXR] REEE P —FERERER.
[REAT] JBERRIER, —NESE TR h—FEE RN EEE
B MR AR .

6. Which quantity does a light-year measure?

A anangle

B adistance
C aspeed
D atime
(2023 475 0625/11 454055%)

[%£%] B
URRAT] AP m e 202 h— R FeR RS . PRINRA IR
i Bo
7. What is the distance travelled by light in one year?
A 59x10"m
B 59x10"%km
C 95x10"m

D 9.5x10""km
(2024 E Z= 0625/23 2540/5)

[ZZ] C

[REAT] AR E U
1ly =9.5x 105 m,
1%k Co

8. What is the meaning of a light-year?
A the distance light travels in space in one year
B the number of years it takes light to travel from the Sun to the Earth
C the speed that light travels in space

D the time it takes light to travel from the Sun to the nearest star
(2024 FZF 0625/12 5539}40)
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[#EIT] — AR S PR R, BEERE b — B IR .
Bk Ao

( =. BXEEIFESATE |

WAERNAEE S —ENERRIEE ., BRESA; 11y =9.5x 10" m,
FE TR G S ERES P LOGHEARE, HHER o JCER, HPREERI R A
FAE S HRE B, AR A28 0 AR %o

R BHAER M 2R i i —SgiE 2, AR R Py E At L R BH B B M BR A 42 o

K2, 2

4,

B H HIL LGS B AR B O TR LG S LRI, eIl R s AR
The diagram shows a radio signal from the Earth being reflected by Pluto and returning to the
Earth.

The distance between the Earth and Pluto is 0.00050 light-years.

O

Pluto
Earth

What is the time taken for the radio signal to return to the Earth after being sent?

A 2000 years
B 1000 years
C 0.0010 years

D 0.00050 years
(2024 475 0625/13 4539550
i RS NHERE R IR, LR A SR s
t =2 x 0.00050 4E
= 0.0010 £

Wik Co
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9.

10.

&

Fig. 10.1 shows the orbit of the Earth and the orbit of a comet around the Sun.

Sun

Fig. 10.1

(c) Atone position in its orbit, the comet is 6.6 x 1078 light-years away from the Earth.

(i) State the meaning of light-year.

(ii) Determine the distance in metres between the comet and the Earth.

(2025 475 0625/41 £510/Fi(c))

[ZZE] () RSP ENERNIEE: (1) 6.3 % 10'° m
[RRAT] () — AR ETE R S T — 4 AL R I B S

(i) d =6.6 x 1076 x 9.5 x 10’5 m

=6.27 x 1010 m

~ 6.3 x 1010 m

s () TR A T AEAERIIIERS (i) 6.3 x 10" m,

(c) (i) Define one light-year.

(i) Scientists can send spacecraft to planets. There are many planets outside the
Solar System.

Suggest one reason, other than cost, why scientists do not send spacecraft to planets
outside the Solar System.

(2024 B ZF 0625/33 4511i(c))

[ZF=] () REEE P —ENEREREER: (i) KHRIMT RIS BRI
[EAT] () — AR RTE RS T — N R B BE RS

(ii) KBHRSMT R BE R BRI . R A 2R pr 5 Wl

B () WFERZ P —FEN IR (i) KFHRSMT 2 I BRI .

1.

The nearest star to the Sun is about four light-years away from the Earth.
A student makes three statements about the star.

1 Light from the star takes about four years to reach the Earth.
2 Light from the Sun takes about four years to travel to the star and back to the Earth.
3 The staris outside our galaxy.

Which statements are correct?

A 1,2and3 B 1and3only C 1only D 2and3only
(2023 47 0625/23 4539}0)
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[FEAT] BEESZ)h 4 ly, JeMNZIERBIHIERAT 4 4, 1 IEf.
MK BH 2132 15 2 PR IR L) 7 4 + 4 = 8 48, i 2 iR
ZHEERE TR AR, %3 iR,

ik Co

12. The nearest star to the Sun is Proxima Centauri at a distance of 4.2 light years.

Which statements are correct?

1 Telescope images of Proxima Centauri show it as it was 4.2 years ago.

2 If a spacecraft near Proxima Centauri sent a radio message to the Earth, it would
take 4.2 years to arrive.

3 Proxima Centauri is outside the Milky Way galaxy.

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2023 7 0625/12 5540}0)

[Z%] B

[F#ZAT] PL4R IR HIER 4.2 1y, HOBFAMIRT 4.2 4, MEGRBRIREETE 4.2 FRHPIRES, 1 ER.
TGS LOGHEERE, BAMERT 4.2 45, 2 Eff.

FLARE R TR R, 3 45iR.

ek Bo

A2 BRENTEEEEL (Fihk kk ki)

EEAMERUAMERATER S EAT A, NIRRT, BRRER.
Tﬂéﬁﬂf‘lﬁﬁnf*‘;@@%mﬁj‘k$1‘?% TR UL AR [ SRR T o
B NG S RAMNER i, RSO EE A .

511 P
BH B ERS A RiEESREEER, &5 1. FHE. ZRAMZ 7.

(= MBI PR EEE )

The Sun is one of many billions of stars in the Milky Way. The Sun emits a very large quantity of
energy as electromagnetic radiation.

(c) Approximately 4.6 billion years ago, the Sun formed from an interstellar cloud of gas and
became a stable star.

(i) Describe and explain what happens as an interstellar cloud of gas forms a protostar.

(ii) Describe and explain what happens as a protostar becomes a stable star.
(2024 B 75 0625/41 55955i(c))
R () BB ZEA S5 EM T A g, WERETHE . TR E R .
(i) JRTE RN AR, miR =R AMITER 15 MmN E5] 5 m AN ER ey, AR R RA
FaEfE A,
% BERRSAREL| IR E R, JRIERIB R Z P G SO E R A .
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1. (a) State the condition required for a protostar to become a stable star.
(2024 %75 0625/42 411 Fi(a))

[EZR] 16 5] 755 i A i 1 7 A B 1 S AT 0 PA o
UREAT] JRTE R AR AR . il A ) S A 7 o
& WNEIE] 5 1 AN P

2, What happens when a protostar becomes a stable star?

A Most of the hydrogen is converted to helium and the protostar expands.
B The inward force due to gravity is balanced by an outward force due to the high temperature.
C The protostar collapses due to gravity and the temperature increases.

D The protostar runs out of hydrogen as fuel for the nuclear reaction.
(2024 47% 0625/22 55385

[ZZ] B
[#4r)] JRE R SCoh B RN, 11N EE] 15 B r= LR i AME R 6. Hok B,
(. v EEREEEK |

EEREENERTRMLRAET IERTRE, SBER . FRvaEER.
FaEtE 2O ABHTFER IR NG, HES s BUNFRIERERONAE R, BRFRRER

AEREMEE TARE: ABERREBHERLE, EAhTEERR.

o FEA: K BEA

7 H H BUE A5 B B S8 5 WU s O SRR SE MR EE BT IR ) SCHES -
77 2

In which order are the objects listed formed during the life cycle of a star?

A protostar — red giant — supernova — stable star
B protostar — stable star — red giant — supernova
C red giant — stable star — protostar — supernova

D red giant — supernova — protostar — stable star
(2024 H 7 0625/23 453955
R HIERBEANT, BRSARMARAZSEREER, REREHECITEER.
g EERONEREFREIEK, BRAER, KITEEERE LKA ERL.
AP A BRI R R R REEE. AER. BHTE. HukB.
BSED

3. Which stages in the life cycle of a star are listed in the order that they occur?
A interstellar dust cloud — stable star — protostar
B protostar — red giant — stable star
C red giant —» white dwarf — protostar

D stable star — red giant — white dwarf
(2023 ¥ 7 0625/21 454050)
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4. Which statement about the life cycle of a star is correct?

A All stars eventually run out of hydrogen as fuel.

B Ared giant forms a planetary nebula with a supernova at its centre.
C A white dwarf star eventually forms a black hole.
D

Most stars expand and form protostars.
(2024 F 7 0625/22 #3955)

[EX] A

(i) EEAEREMBRUE R BEERRL, SMRHRAHRR. Hk A,
5. (c) Describe what happens to a star when most of the fuel in its centre has been converted

to helium.

(2025 475 0625/41 #945i(c))
(%] HEEWK: BPMRREEEEAER, BAMREREBEABELR.
[#E4T] fEE ORI SRR E)E . P OEBHHER, EERRAEBIK.

FEB/NIERERAER; FEBRKNEEERLAEE R,
% HEEMK, JHERESMERAERSLABE R

RREBEERTS

fEEMEABE AR ER AR RE: FEAR, BBSHRESS

ﬁ/]\)ﬁgf HEFEMALER, MRYBUEEITRERER, RTHER.
B

BRPREEFEM A, WRRAEHTERIE: MMM RE S, WA
B, :
B BER: R RN

7N 9 H HEUE R S R R ATE KRR Se iR S AR .

What is a possible result of a supernova explosion?

A aneutron star
B ared giant star
C ared supergiant star

D a white dwarf star
(2025 475 0625/22 454055 )
i BREERFEAALEER, FE &L ERIE.
PRE R YIAER A AZ T RETE b 7 B BURTA, B AE.
HIE Ao
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6. What can be formed directly following a supernova?

A anebula and a neutron star
B a nebula and a white dwarf
C ared supergiant and a neutron star

D ared supergiant and a protostar
(2025 &7 0625/23 4540/50)

[EX] A
[FEAT] 3 BB EI I O IR = . RN T RETE i B .
HIE Ao

7. The table lists some information about some stars.

Which star will eventually explode as a supernova?

name of star type of star temperature/°C
A Aldebaran red giant 3700
B Betelgeuse red supergiant 3300
C Geminga neutron star 520000
D Sirius B white dwarf 25000
(2023 47 0625/21 554081)
[(%] B

[#47)] SRR REREERABER, BiE &K EBH ERE,
Betelgeuse Z4THE 2, HE B.

8. (a) Stars more massive than the Sun can eventually form black holes.

Describe how a black hole can be formed from a more massive star.
(2024 &5 0625/43 5510/5i(a))

[ZFZ=] Szt EEMKSLBER, RAEBHREERE, HABYHIE R
[EAT] HEPHEZHFER . EEEKFERLBELR.

LLBE BRI ERIE, SNEYMPURRE R, WIS

B RS KR AT R T o

| 6.2.3 8

A INFEHERSRITRRE (5% ko)

FH BRI BERAE, BMREHEP—IMER.
WA AMBERLN _ O6F: MERMEESP—ENERN_ . BRRERNL
Zezz: 100000 FHES
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What is the approximate diameter of the Milky Way?

A 100 light-years
B 1000 light-years
C 10000 light-years

D 100000 light-years
(2024 £H7ZE 0625/12 454055
i AR R E AL 100000 Y64
Wk Do
BSED

1. What is the approximate diameter of the Milky Way?
A 100000 kilometres
B 1000000 kilometres
C 100000 light-years

D 1000000 light-years
(2024 25 0625/13 454080)

[&=R]C
[FEAT] BRI R EAR 224 100000 JG4F
ik Co
2. What makes up the Universe?
A many billions of galaxies
B Mercury, Venus, the Earth, Mars, Jupiter, Saturn, Uranus and Neptune only
C the Sun, the Earth and the Moon only

D the Solar System only
(2024 H 25 0625/12 45398)

[ZXE] A
[#EiT] F5 mE A B RAE.
W Ao
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Fig. 11.1 represents the Sun and part of the Solar System.

Fig. 11.1 (not to scale)

(c) Give an estimate for the diameter of the Milky Way galaxy.
(2023 478 0625/31 451188i(c))

[ZZ] 100000 Y4F

[FEAT] BRIT AR B B2 20 100000 JE4F
100000 JE4E

ARAY 2: MBI SR (5% Kk vrvv)

CEU A Em s e R B R A B R, M R T A
PLES R — e R R — 4504k, KA. Mg W, SiHA IR IE AR B HER o

WAt A0 nm, BRE A7 Hz,
BILERFBEAEAE, RFEHIEAE __ FFRRIBREEIE R .

K WK BRG WK

AN A H LR TR BRI B, SEeB A s MK R HIZLA

[— WAFE KT KL |
Light from distant stars is redshifted.

What is redshift?

A adecrease in observed wavelength caused by a star moving away from the Earth
B adecrease in observed wavelength caused by a star moving towards the Earth
C anincrease in observed wavelength caused by a star moving away from the Earth

D anincrease in observed wavelength caused by a star moving towards the Earth
(2023 H 7 0625/13 45400
fi#: MARRE X, HRTEHERNT, A AL .
#ilik Co
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1. Electromagnetic radiation from distant galaxies is redshifted when observed from the Earth.
This is evidence that supports the Big Bang Theory.

Which statement is correct?

A Light from galaxies that are moving towards the Earth is redshifted.

B Redshift is an increase in the wavelength of electromagnetic radiation.

C The Big Bang Theory says that the Solar System is expanding out into the Universe.
D

The Big Bang Theory says that, billions of years ago, the Universe expanded to its current
size in a few seconds.

(2025 2= 0625/11 2539)

[%%] B
[FEAT] £0R R m B Bk Y B R K I R S ORI R e i 4R
Wk Bo
2 Light received from distant galaxies is observed to have a longer wavelength than the light

originally emitted. This is called redshift.
Which conclusion do astronomers form about distant galaxies from this observation?

A They are all moving around each other.
B They are all moving away from each other.
C They are all moving in circular orbits.

D They are all moving towards each other.
(2025 &7 0625/12 4540/50)
[%%] B
[REAm] WP R T LA, SRR
AMERNERIEMLE, MORILERBUITE,
#ili%k B

3. (b) Hydrogen in a very distant galaxy emits electromagnetic radiation which is observed on the
Earth.

Scientists on the Earth measure the wavelength of the radiation from the very distant galaxy.
The wavelength is 918 nm.

On the Earth, hydrogen in the laboratory emits electromagnetic radiation of wavelength 656 nm.

Name the effect that the scientists observe and state what this shows about the very distant
galaxy.
(2024 &7 0625/43 45955i(b))
[EZ] 9% %iEixE R ETET Bk
(g4 ] T — e R ALK 7 918 nm, 5255 5 & KA 656 nm.
918 nm > 656 nm
HOWMBI LI, R BRI R R IETEIE BBk
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(c) Light from a distant galaxy is redshifted.
(i) Explain what is meant by redshift.

(ii) State the quantity that the redshift of a galaxy is used to calculate.
(2023 7 0625/42 5 108i(c))

[EZX] () A EERILEHER, HA DRI B (i) 2 R & HBREm®E R
LREAT] (1) 24 2 R BRIy, HR BRI B KN, XA R AL -
(i) FZLR T T35 B AR 00 B B ) R

(=, &R BT 5 Ak

BATIEE SR R & RS IR bR ek iXWﬂL%%?’JéI%o
IR RO R LR, RPERIEA _____ ; RGBT, ZIRB0K, MR
EAMEEETHATHIEE . JFRRRBERS: PKH A nm i%mo
wg K mEsHiEk: Wik

AN H I PUEIL R R A KA KRR ARSI, e R R IETERTT, FHEE T

151 & An astronomer observes redshift in the light from a distant galaxy.

Which statement about redshift is correct?

A ltis the decrease in the observed wavelength of red light emitted from receding galaxies.
B Itis evidence that the Universe is contracting and supports the Big Bang Theory.
C ltis evidence that the Universe is expanding and supports the Big Bang Theory.
D Redshift is when light from receding galaxies appears blue.
(2023 H 2 0625/12 4540480
f#: ﬁ??e%?kﬂjﬂﬁz'éﬂiééﬁz WL PRI K
B AR T, SR IETER, IS RIS Wik Co
ARSE )
5. Which statement about the Universe is correct?

6.

A The Universe consists of 100 000 galaxies.

B Redshift is a decrease in the observed wavelength of electromagnetic radiation emitted from
receding galaxies.

C Light emitted from distant galaxies appears redshifted.

D Redshift of the light from distant galaxies gives evidence that the Universe is contracting.
(2025 E & 0625/21 5539}80)
[£%] C
(AT rEil 2 R R e Sk EA DAL, MR HER, RIUhAHE. #k C.

(c) Describe the evidence for an expanding Universe.
(2025 HZ& 0625/31 #51118i(c))
[F=] Eix 2 RROEE R A EAK, RPERIERRIT, WHTHIEERIK.
[#E47] & I_JZEE%B/])I(} %“a %i{ﬂf*J:B’JHﬂh‘ﬁ?Fﬁtbﬁ&/B‘zi&ﬁ mFEl, BRI
MR ERIEERT: BIEEREERT, WHTE EERIK.
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7. (c) Table 9.1 shows a wavelength of electromagnetic radiation from hydrogen observed in the
laboratory and from three galaxies.

The galaxies are at different distances from the Earth.

Table 9.1
object wavelength of hydrogen from object,
observed on the Earth/nm
gas tube in laboratory 656
nearby galaxy 667
distant galaxy 750
very distant galaxy 918

Describe what Table 9.1 shows about the motions of the galaxies and state what this suggests
is happening to the Universe.

(2024 4Z= 0625/43 25955i(c))
[BZ2] ZAERWERT, HEEEHGE, BTEEEK: XERWFEHEERK.
[##7] 667 nm > 656 nm, 750 nm > 656 nm, 918 nm > 656 nm, = ERMWAELIYEELR, T
HTEIRTT
R R R PR, WK 667 nm B FE 918 nm, ZIFEHGA, EPAFEEMITH R RIBITEERB A,
BRLmIBIT, BFHEERK.

8. (b) An astronomer observes light from a distant galaxy.
She writes this conclusion:

‘The observed wavelength of light from the distant galaxy is longer than the wavelength of the
light emitted by the galaxy.’

Explain how this conclusion supports the Big Bang Theory of the Universe.
(2024 475 0625/33 £51115i(b))

[ER] WM KRAERGR R LB, RUETERIEMRTT . FHIEEREK: X5KEEH
R E AT o

CAEAT] ML EL A SR BB R R IR L o
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A2 3. BFEFBIEERIERATE (F5k ki)
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(c) Cosmic microwave background radiation (CMBR) is observed at all points in space.

(i) State when this radiation was produced.

(ii) Explain why this radiation is now in the microwave region of the electromagnetic spectrum.
(2024 H 25 0625/42 #5115i(c))
fi#: (1) CMBR & 05 8t B A et A T FE B UE A A
(i) FH ARG R A28 . Do RBHHIE R, BLEHEAN BB B
B PPAETFEHIBBE AR FHE KL 2R B
X943
1.

(b) State when cosmic microwave background radiation (CMBR) was formed and where we
detect it coming from.

(2023 &-Z5 0625/43 £51075(b))

[ZF=R] FHEREAA: RAKRSZENTTH .
[#%47] CMBR &R {5 st B, M ETFHERE DA
BT R ZE A T7 T AR M 2 o
% PETFEHEREAA REREENTT.
2. (a) Cosmic microwave background radiation (CMBR) can be observed in every direction in space
around us.

(i) State when CMBR was produced.

(ii) State and explain how the wavelength of this radiation has changed since it was formed.
(2025 &7 0625/43 #59/8i(a))

=] () RIBIERAA () BeRIR, FATH ABZK.
(ﬁﬂﬁl (i) CMBR =4 F RIRIESE A Ao
(i) FHE AW, i LA, BB R RS K.
B () RIBEREAA () BREER, BT ABZIK.

3. Which statement about the cosmic microwave background radiation (CMBR) is correct?
A CMBR now has a frequency higher than that of infrared radiation.
B CMBR has always had exactly the same frequency.
C CMBR had a shorter wavelength in the past.

D CMBR was produced a long time after the Universe was formed.
(2025 E 7 0625/21 55400)
[Z%] C
[#EAT] FHH MK f CMBR &AL, HIKRER EHE K.
Ft, CMBR i £ MK EEIIESR . ik C.
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4. Fig. 11.1 represents the Solar System. The Sun and five of the eight planets are labelled.

Uranus
Saturn

Fig. 11.1 (not to scale)

(c) (i) Scientists use the Big Bang Theory to explain the way the Universe began.

State one piece of evidence that supports the Big Bang Theory.

(ii) Scientists use the accretion model to explain the formation of the Solar System.

Complete the following sentences about the accretion model.
(2025 EZ& 0625/32 451138i(c))

[EE] () BRI ) ks 510 BREH.

[EAT] () IR R KD R B, RYERIETTE, WHTHIEEEK, SRREBERE.
(i) WRBERGN y, SUARAES EH TR, HIBBELIREEH -

e () BIBEANHL: () < 5101 #REH.

BE 4 EEERBEBESRITEE (F5k ko)

EUER EHENEARECH, EHEARESWNRE, THERERRN_______ o W
BEBN, BEESBK.
BATEARWEN LA, WARMIE R R B RA AT 3 E 2 A1 :

EIEE R RMIAER v=Hydo % v WHAH kms™, d BHALK Mpe, W H, B AN
km s~ 'Mpc 1,

K BB RTHE
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I AHHIER R BRIERBE KA RN, feailxbEs. BITHE.
An astronomer observes a distant galaxy.

The table shows how the distance and the speed of recession of the galaxy are determined.

Which row is correct?

distance speed of recession
A brightness of a change in wavelength of
supernova in the galaxy starlight from the galaxy
B brightness of a brightness of
supernova in the galaxy the galaxy
Cc brightness of change in wavelength of
the galaxy starlight from the galaxy
D brightness of brightness of
the galaxy a supernova

(2024 E 7 0625/21 454085)
M EHEMEARECH, EHINRE e BRI,
BAIGERISR K AR RRARE . MR HE B R IR T E AR,
WL Ao
ARSE )

1. Which quantity can be determined using the brightness of a supernova in a distant galaxy?

the speed at which the galaxy is moving away from the Earth

the distance of the galaxy from the Earth

A

B

C the Hubble constant

D the age of the Universe

(2023 E 7& 0625/23 5540/5)
[ZZX] B

CREAT] R I A e B AN, PRI A o B 5 LN o7 B T G 22 R B BRI B
Wik B

2. (b) (i) State one measurement that is taken when determining the speed v at which a galaxy is

moving away from the Earth.
(ii) Write down an equation relating v and the distance d of a far galaxy.

(iii) State how the distance d of a far galaxy can be determined other than by using the
equation in (ii).

(2023 F 2= 0625/43 551078i(b))

(2] () BREXWMEREBSaE, (i) Hy=5%; (i) BRNEHENE
(] (1) WEEREMEKAL, Bak.

(i) G E S

Hy=2

(i) SR RN@EH LN E, FS5HOCHREE, THEERNER.
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R 5. AIRFhERGEERIE (F5k kk k)

PRI, EREEHIRARTER o SERMWKNES L, Wv=Hyd.
WHFEB Hy=_______; fEv-d B, EETREDGEANMER, B8

HIERAERS, MAEZ EHOHBERGE MR, T Axd, FHFIOARSRAIGT R AL

B BUEM: 45 87!

AN HH IR RBITEBRER, 5 od BRERIAELN, %5 H, =3,

(= A vid EZH =X H, |

A student plots a graph of the speed of different galaxies moving away from the Earth against
their distance from the Earth.

25000000

speed 20000000

m/s
15000000 /

10000000 o
5000000 r‘;f‘//(/
0
0 0.2 0.4 0.6 08 1.0 1.2

distance/10%°m

Using the best straight line shown on the graph, what is the value of the Hubble constant Hy?
A 20x10"%s™

B 22x107%s™

C 45x10"s

D 50x10"s
(2025 FZ= 0625/22 5540550)
M HRREER, v= Hyd, HEMAEHLWRER Hy.
BB £ LAY (0,0) 1 (1.0 x 105 m, 2.0 x 107 m/s), 45
Hy= £

_2.0x10" m/s
T 1.0x10%° m

=2.0x 107 18g71,
W Ao
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1. Two quantities define the Hubble constant H,.

What is the relationship between v and d and what is the current estimate for Hy?

e the speed at which the galaxy is moving away from the Earth v

e the distance of the galaxy from the Earth d

relationship

current estimate for Hy

o
D

v is proportional to d

v is proportional to %

v is proportional to d

v is proportional to %

2.2x 107%™
2.2x 1078

3.0x10%m/s
3.0x10%m/s

(2023 £Z= 0625/22 £540/81)

[ZFX] A

[FEAT] mMsEhEs,

U:Hod

v 5 d BIER, Hy BBATFETHER 2.2 x 107871 ik A

2. What is the definition of the Hubble constant?

A the ratio of the speed at which a galaxy is receding from the Earth to its distance from the
Earth

B the value of the change in wavelength of the galaxy’s starlight due to redshift

C the constant used to represent the rate of expansion of the Universe in all directions

D the estimated constant equal to the age of the Universe
(2023 E 7 0625/22 554050)

[ZFX] A

U:Hod

3. To determine the value of the Hubble constant, an astronomer measures the distance of a galaxy

[FE4T] mMsEhEs,

from the Earth as 2.5 x 10%" km.

She also measures the speed of recession of the galaxy from the Earth as 5.2 x 10°km/s.

WO BUE SO R R BT RS KB MIERIEE 2 . M0k A

From these data, what is the value of the Hubble constant?

A 7.7 x10%g™

B 2.1x10"%s™

C 48x10"s™

D 1.3x10%s™
(2024 425 0625/21 454085)
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[Z=] B

[#47] | H, =53, &
H. — 5.2x102 km/s
0 = 2.5x1021 km
=208 x 10718571 ~ 2.1 x 10718571,

Wik Bo

4. (c) Fig. 10.1 is a scatter graph showing how the speed of galaxies moving away from the Earth
varies with their distances from the Earth.

° FEFFEFH ]
speed of galaxy best-fit line
10%km/s =

2

1

:
0 |
0 20 40 60 80 100 120

distance of galaxy from Earth/102°km

Fig. 10.1
A scientist draws a best-fit line on the scatter graph.

Use this best-fit line to determine a value for the Hubble constant.
(2025 B 7 0625/43 4510/5i(c))

[ZZ] 2.5 x 10718571

[T ] BURAERIA ELR L (0,0) 1 (100 x 10%° km, 2.5 x 10* km/s), 45
Av

HO = m

_ 2.5x10* km/s

" 100x1020 km

=2.5x%x 1071871,
2 ISEhEECH 2.5 x 10718571,

(. T v=Hd REEIES |

WA SE R R RIERHERIUIE R o 52 REIMERIOIER d i, XF v = Hyd.
Hy WWRAEH, SR 2.2 x 10718571,
SREAI v = Hod: SREEBIASA d =, SREARLBIMA.

11ly=19.5x10" m, 1km/s=10% m/s; FEEBEIH R 2175 B A A o

Pl g o )
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I AH PR R B A PR MG H, etk R E R R EH AT A .
A galaxy is moving away from the Earth at a velocity of 3000 km/s.

What is the distance between the Earth and the galaxy?

A 73x10%m
B 7.3x10%m
C 14x10"m

D 1.4x10*m
(2025 B 7= 0625/22 454015)
i HIGEIER v = Hyd 13
4=
3000 km/s = 3.0 x 10® m/s
d= 2090 136%10% m~1.4x 102 m

Wik Do
X%

5. A galaxy is 3.0 x 10?°km from the Earth.

At which speed is the galaxy moving away from the Earth?

A 660km/s B 6600km/s C 660m/s D 6600m/s
(2024 B 7% 0625/21 53945
[Z=X] A
[fEiT] M EhEftv= Hyd %
v=22x10"" x 3.0 x 1020 km/s
v = 6.6 x 102 km/s = 660 km/s
W A

6. (c) The Whirlpool galaxy is 2.3 x 107 light-years from the Earth. The current value of the Hubble
constant is 2.2 x 1018 per second.

Calculate the speed at which the Whirlpool galaxy is moving away from the Earth.
(2025 47 0625/42 4510/i(c))
[ZZ=] 4.8 x 10° m/s
[##7] d = 2.3 x 107 x 9.5 x 10'® m = 2.185 x 103 m
HIMGEERE v = Hod 13
v=22x 10718 x 2.185 x 10** m/s ~ 4.8 x 10° m/s
B JRESEE N 4.8 x 10° m/s.

7. (d) A galaxy is moving away from the Earth with a speed of 33000km/s.

The value of the Hubble constant is 2.2 x 1078 per second.

Calculate the distance from the galaxy to the Earth. Give your answer in light-years.
(2023 E 7 0625/42 4510}i(d))

[ZZ] 1.6 x10° Iy
[#Z#7] v = 33000 km/s = 3.3 x 107 m/s
MG EER v = Hyd 13



_ 3.3x107 N 9
d = 5510 tsxo 5x1os ¥ ~ 1.6 x 10° Iy

2 BEESR 1.6 x 10° 1y,

8.

A galaxy is approximately 1.2 x 1026 m from the Earth.

(b) (i) State the current estimate for the Hubble constant H,,.

(ii) Calculate the speed at which the galaxy is moving away from the Earth.

(iii) Scientists have measured the speeds at which distant galaxies are moving away from
the Earth and their distances from the Earth.

These measurements suggest that all the Universe was once at a single point.

Explain why.
(2024 EZ& 0625/43 5 1115i(b))
[Z%]

(i) 2.2 x1078s71; (ii) 2.6 x 108 m/s;

[#47] (i) Hy=22x10"8s7!

(i) HIREIEHR v = Hyd 4

BT —xo

(Z=. B 1H, FEFTEER |

(iii) BB A 2 R B Rk . R H IR

ks mad A, BARGULER, FTHEEES T

v=22x 1071 x 1.2 x 10?6 m/s = 2.64 x 10® m/s ~ 2.6 x 108 m/s
(iil) PEEGBORH B RIL B R MR, R IEEIK: 1 o4k, BADULE T, B nl R 6

WS Hy % TImAb 2 AR B TR v SR d ke, B H) = o

WMoy Plms i dPlmFERE, Hy W8N

H$mﬂﬁﬂﬁfﬂﬁ£${%ﬁ$ﬂi, W EHAER TR ¢~ 4 = s B RAR TR R AR 4
BE psTh g

AL IS P BOER RN SRR ALRA RN, RSt~ it~ L
Which quantity is an estimate of the age of the Universe?

A Ho B dxH c L D vxH
HO
(2024 478 0625/22 4080)

ﬁg EE Ho = ﬁ 1%[‘

1 _d

H, v °

B AR TR RZ A EE R LR, FHit

t ~ % == HLOO

Wik C.
S
9. (b) (i) Define the Hubble constant.

(ii) The current estimate for the Hubble constant is 2.2 x 10~'8 per second.
State the equation which gives an estimate for the age of the Universe.
(iii) Calculate an estimate for the age of the Universe.

(2024 2= 0625/42 45 1115i(b))
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[ZZE] () 2 AWM FRITHE RS RS BRI (i)t~ 7 (i) 4.5 x 10'7 s
(ATl () ERKRITER N v, CENERERE S d, W Hy = 7.

(i) i Hy =5t~ & = g

(iii) t ~ 3545 = 4.5 x 1017 s,

e () Hy B TR 5HE S EE; (i)t ~ HLO; (i) 4.5 x 107 s,

10. A galaxy is at a distance of 60 million light-years from the Earth. The galaxy is moving away at a
speed of 1300km/s.

One light-year is about 9.5 x 10"?km.
There are about 3.2 x 10" seconds in one year.

Which expression can be used to estimate the age of the Universe in years?

60 x 108 x 3.2 x 107

A 1300 x 9.5 x 102
B 60 x 108 x 9.5 x 102

1300 x 3.2 x 107

c 1300 x 9.5 x 102
60 x 10% x 3.2 x 107

D 1300 x 3.2 x 107

60 x 108 x 9.5 x 102
(2025 478 0625/21 54055
[Z%] B

(24T 2R B HERA IR N
d =60 x 10% x 9.5 x 10 km,

tad — 60x10°x9.5x10'2
~ v T 1300x3.2x107

Wik Bo

years.

11. (@) (i) 1. State whatis represented in space physics by the symbol H,,.

2. Write down the equation that defines H, in terms of the speed that a far galaxy is
moving away from the Earth and its distance from the Earth.

(ii) The numerical value of H is 2.2 x 108, State the unit of Hy.

(iii) Use this value of H, to determine an estimate for the age of the Universe in seconds.

(2023 £&Z= 0625/43 £510/Fi(a))

[Z2] () 1. BAHER: 2. Hy=2; (Qi)s™'; (iii) 4.5 x 1017 s

[#E47] () Hy Fn-maaiEs: wERWBITEE R v, ERHIKNEEZ A d, W Hy = 3.
(i) Hy HSpA st

(iii) t ~ 5~ = g1 = 4.5 X 1017 s

Ze () 1L MENEEG 2. Hy=Y; (i) st (i) 4.5 x 1017 s,
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12. The Milky Way is one of many billions of galaxies. Each galaxy contains many billions of stable stars.

c) The Hubble constant H, is equal to 2.2 x 10~'® per second.
(c) oiseq P

(i) Calculate the distance from the Earth of a galaxy that is moving away at a speed of
1.3x10"m/s.

(i) Calculate an estimate for the age of the Universe. Give your answer in years.
(2023 47 0625/41 4510/i(c))
[ZZ] (1) 5.9 x 10%* m; (i) 1.4 x 10'° years
LA G) i Hy = & 2

_ v __ 1.3x107 __ 24
d= = Tox10® = 5.9 x 10°* m,
N R | N 17
(i) t =~ B, =~ 32x10°8 = 4.5 x 10" s,

. 4.5x10'7 __ 10
t~ 55507 = 1.4 x 1077 years,

(i) 5.9 x 10%* m; (i) 1.4 x 1010 years,
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