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10.2 Fields at Work

Question Paper

Course DPIB Physics
Section 10. Fields (HL only)
Topic 10.2 Fields at Work
Difficulty Medium

Time allowed: 20

Score: /10

Percentage: /100
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Question1
The mass of Jupiteris myandthe mass of its moon Europais mg.

escape velocity of Europa ,

If theirradiiis given by ryandreg respectively, what is theratio ; T
rradiis givenby n Erespectively, what! ! escape velocity of Jupiter

S

ErE

S
o~

S
-~

E

=
~
h;‘

S
o

S}
38
m’*&

=
~
t‘rﬁ

=
o

[1mark]

Question 2

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

thechangeinits 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. Antiparallelto a fieldline 60
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Question 3

Which graph shows how the kinetic energy Ey, the potential energy Ep and the total energy E of the international space
station varies with distance x from the centre of Earth?
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Question 4

Aprobeislaunched from 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)?
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Question 5

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 forthe radius at which the Sun's mass would collapse into a black hole?
Use the following data:

» MassoftheSun=2x10%%kg
o Speedoflight=3x108ms-!
« Gravitation constant=6.67 x 10""N m2kg2

A.3mm
B.3cm
C.3km
D.3x10%km
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Question 6

The graph shows the variation of gravitational potential V with distance r from the centre of a spherical planet of mass Mand
radius Rg.

A K. |

Which statement best describes how to determine the gravitational field strength at a distance r=R from the planet?
A.The area enclosed by the horizontal axis, the liner=Rg, theliner=R, and the curve
B.The gradientatthe pointr=R
C.Theinverse of the gradient at the pointr=R
D.The negative of the gradientatthe pointr=R
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The gravitational field strengthis g and the gravitational potentialis Vat 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
A- : :
5. £ =
c " -
D. £ =
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Question 8

Aparticle of charge g is at pointJin a uniform electric field of strength E. Itis moved along a straight line joining point J to point
Kwhichis atan angle of @to the fieldlines, as shownin the diagram below.

N

™

K

If thelength of the pathis JK, whatis the changein electric potential energy of the charge g between Jand K?

A.EqJKcos @
B.EqJKsin @
C.Eqtan@

D.EqJK
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Question 9

Two positively charged particles, g1and g, arereleased fromrest half-way between two oppositely charged parallel plates
inavacuum. The particles strike the negatively charged plate at the same time.

eq, -

eq,

+ + + + o+ o+ o+ o+

Neglecting gravitational effects, which of the following statements is correct?
A.The particles have the same charge only
B.The particles have the same mass only
C.Theparticles have the samemass and charge
D.The particles have the same charge to mass ratio
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Question10

Two charged parallel metal plates, XandY, are separated by a distance of 2.0 m. Xis chargedto a potential of -180 VandY is
chargedtoapotential of +180 V.

2.0m

-180V +180V

Whatis the magnitude and direction of the electric field strength at a point exactly mid-way between plates Xand Y?

Magnitude of electric field strength /Vm™! Direction
A. 180 To theright
B. 180 Totheleft
C. 360 To theright
D. 360 To the left
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