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Question1
The mass of a potential landing module heading for Jupiteris 4000 kg. The gravitational field strength on Jupiteris roughly
2.5times that on Earth. What s the weight of the landing module on Earth?

A.4000N
B.10000ON
C.10000N

D.40000N
[1mark]

Question 2
Aplanet has triple the mass of Earth and a third of its radius. What is the gravitational field strength on the surface of the
planet?

A.10Nkg™!
B.270Nkg™
C.90Nkg™

D.240Nkg"
[1mark]
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Question 3

The diagram below shows three uniform masses in a straightline.

x 16 kg
9k 4ykg
R ___@ ______________ __

15m
Theresultant gravitational force on the1kgmass s zeroif the distance xis:

A45
.~ m

B.45m

27
C. 5m

D.35m

[1mark]

Question 4
The gravitational force between two identical uniform spheres of mass Mis F when the distance between them d.

M M

If theradius of each sphereis x, whatis the correct expression formass, M?

F(d+2x)?
) Fld+2x)?
G

Fd?
VG
c /F(d(—;b{)
F(d+2x)?
PV TG6

[1mark]
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Question 5

Asatellite of mass mis placedin a geostationary orbit. If the Earth’s angular velocity is @rad s~!, what is the circumference of
the satellite’s orbit?
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[1mark]

Question 6

A spherical planet of uniform density has two times the mass of the Earth and three times the averageradius. The magnitude
of the gravitational field strength at the surface of the Earthis g. What is the gravitational field strength at the surface of the
planet?

3
A.4g

w
S

O
N-J [l STEENCY N )

Uq

D.18g

[1mark]
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Question7
Theinverse square law means that halving the radius of a planet results in quadrupling the gravitational field strength atits

surface.

The centres of two planets are separated by a distance R. The gravitational force between the two planets is F. What will the
force between the planets be when their separationincreases to 4R?

A F
16
B.4F
c F
"4
D.F
[1mark]
Question 8
Amass at point P gives rise to a gravitational field strength g at point X as shown.
e X
O °
Anidenticalmassis placed at point Q as shown.
P Q
X
O . @,
Whatis theresultant gravitational field strength at Xin this new situation?
A.zero
B.between gandzero
C.between2gandg
D. greaterthan2g
[1mark]
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Question 9

Aspacecraft travels away from Earth in a straight line with its motors shut down. At one instant, the speed of the spacecraftis
5.7kms. Afteratime of 1000 s, the speedis 5.2 km s™'. The gravitational field strength acting on the spacecraft during this
timeintervalis:

A.-5x10"4Nkg™'
B.5x10'Nkg"™
C.-5x10""Nkg™
D.-1x10'Nkg™
[1mark]

Question10
Which of the following statements about uniform gravitational fields is incorrect?

A.Thefield strengthis equal at every pointin a uniform gravitational field
B.The acceleration of freefalling bodies is dependent on theirmass
C.Thefieldlines in a uniform gravitational field are parallel to each other

D.Thereis a uniform gravitational field near the Earth’s surface

[1mark]
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Question 11

Atestmass mmoves between position Aand B as shown, in the presence of a source mass M.

Which of the following statements is correct?
A.Negative workis done on m by the gravitational field fromAto B
B.The gravitational field of M does negative workonm
C.mmoves along an equipotential

D.The gravitational field of M does workonm
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Question12

Apositive charge Q is deposited on the surface of a small sphere. The dottedlines represent equipotentials.

Asmall positive point charge is moved from point P closer to the sphere along two different paths Xand Y. What is the best
comparison of thework done alongXandY, Wyand Wy?

A Wy =Wy
B. Wy < Wy
C. Wy> Wy
D. Wy =Wy

[1mark]

Question 13

Equipotential surfaces corresponding to lines of constant gravitational potential are conventionally drawn so that the
differencein potential between any two adjacent surfaces is the same.

Consider the equipotential surfaces for a spherical mass M. Which of the following statements is incorrect?
A.Equipotential surfaces are spheres of constant radius around M
B.The distance between equipotential surfaces increases with distance from M
C.Noworkis done by the gravitational field of Mif a testmass moves along an equipotential surface
D.Theradius of each equipotential surface depends on the diameter of M

[1mark]
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Question14

Which of the following statements about gravitational fields is correct?
A.The gravitational potentialis zero whenever the gravitational field strength is zero
B.The gravitational potentialis negative because the gravitational field is repulsive

C.The gradient of the gravitational potential at a pointis inversely proportional to the radial distance from some massive
body

D.Theareaundera field strength-distance curve represents the changein gravitational potential between two points

[1mark]
Question 15
The mass of Jupiteris myandthe mass of its moon Europa is mg.
o _ _ _escape velocity of Europa
If theirradiiis given by ryand rg respectively, whatis theratio - 7
escape velocity of Jupiter
mp Iy
A,
71
my 1,
B.
m; Iy
m; I
C.
iy, Ty
m; Iy
D.
mg I;
[Tmark]
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Question 16

Asatellite of mass 2000 kgis in the Earth’s gravitational field. It moves radially from a point where the gravitational potential
is 40 MJ kg~"to a point where the gravitational potentialis -10 MJ kg~'. What is the direction of movement of the satellite and
the changeinits gravitational potential energy?

Direction of movement of satellite Changein gravitational potential energy / GJ
A. Parallelto a fieldline 60
B. Antiparallel to a fieldline 30
C. Along an equipotential 30
D. Antiparallel to a field line 60

[1mark]

Question 17

Which graph shows how the kinetic energy Ek, the potential energy Ep and the total energy E of theinternational space
station varies with distance x from the centre of Earth?

Energy Energy

Energy Energy

[1mark]
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Question18

Aprobeislaunchedfrom the surface of the Earth, which has aradius R, at half the required escape velocity.
Whatis the maximum height from the surface the probe will reach, before returning to the ground (with abang)?

AR

A wx N

[1mark]

Question 19

Theradius of the Sunis approximately 700 000 km. If all of its mass were compressedinto a certain radius, it would collapse
into a black hole, which is known to be a body from which "not even light can escape”.

Which length gives the best estimate for the radius at which the Sun's mass would collapseinto a black hole?
Use the following data:

e MassoftheSun=2x103%kg
+ Speedoflight=3x108ms""
« Gravitation constant =6.67 x 107 ""N m? kg2

A.3mm
B.3cm
C.3km

D.3x10%km
[1mark]
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The graph shows the variation of gravitational potential V with distance rfrom the centre of a spherical planet of mass M and

radius Ro.

R K.

--I=

Which statement best describes how to determine the gravitational field strength at a distancer=R from the planet?

A.The area enclosed by the horizontal axis, theliner=R, theliner=R, and the curve

B.The gradientatthepointr=R
C.Theinverse of the gradient at the pointr=R

D.The negative of the gradientatthe pointr=R

Question 21

[1mark]

The gravitational field strengthis g and the gravitational potentialis V at the surface of Earth, which has a radius of r.

Which row in the table gives the correct value of the gravitational field strength and the gravitational potential at a height of 2r

from Earth's surface?

Gravitational field strength Gravitational potential

g \%

A. = —
3 3

g \%4

B. = —
4 2

g \%4

C. = —
9 3

\%4

D. = a4
16 2
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