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PHYS 1003 EM PRS2   1 

A spherical steel ball is placed near a large 

circular plate so that the centre of the ball lies 

along the axis of the plate. A positive charge is 

placed on the ball, while an equal negative 

charge lies on the plate. 

1/ Where is the charge is located on the each? 

1.       2. 

3.       4. 

5. None of the above 
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2/ Using field lines, approximately what does 

the  field look like? 

1.       2. 

3.       4. 

5. None of the above 
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3/ Approximately what do the  equipotential 

surfaces look like? 

1.       2. 

3.       4. 

5. None of the above 
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PHYS 1003 EM PRS2   4 

4/ A small negative test charge is

brought between the two objects.

How does this object’s

potential energy vary as

it is moved from A to B?

1.       2. 

3.       4. 

5. None of the above 
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5/ A is solid conducting sphere of radius R has 

an  excess charge Q.  The electrical potential at 

the surface of the sphere is

A second uncharged conducting sphere B of 

radius R/2 is brought to a distance >> R from 

the first sphere.

The two spheres are connected by a fine wire. 

What can you say about the electrical potential 

of each of the two spheres now they are 

connected?

1. Both potentials are zero.

2. Potential of A is twice the potential of B. 

3. Potential of A is half the potential of B. 

4. Potential of A is equal to the potential of B. 

5. None of the above 

V
Q

4 oR

Q

R/2R

B
A

PHYS 1003 EM PRS2   6 

6/

What can you say about the relative magnitude 

of the charges on the two spheres? 

1. Both charges are zero.

2. Charge on A is twice the charge on B. 

3. Charge on A is half the charge on B. 

4. Charge on A is equal to the charge on B. 

5. None of the above 

Q

R/2R

B
A

PHYS 1003 EM PRS2   7 

Answers:

1/ answer = 4 

2/ answer = 3 

3/ answer = 2  

4/ answer = 5  

 approx. shape   

  2 is obviously close 

5/ answer = 4 

6/ answer = 2 potentials at surface equal then formula 

implies half R needs half Q 

EPE

BA

1/r PE due to a 

spherical charge 

linear PE due to constant 

E field near a plate 
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   1 

Magnitudes

1.

Two stars of apparent brightness (in magnitudes) –0.04 and 

+1.33 are too close to be resolved by the naked eye.  What is 

the combined brightness (in magnitudes) of the two stars?

1. -1.37 

2. -0.31 

3. +0.23 

4. +0.65 

5. +1.29 

2.

If these stars are 1.33 pc distant, what is the absolute

magnitude of the brighter star?

1. -1.37 

2. -0.31 

3. +1.29 

4. +4.34 

5. +9.96 

3.

Approximately how far away is the most distant thing you 

can see with the naked eye?

1. 100 pc 

2. 102 pc 

3. 104 pc 

4. 106 pc 

5. 108 pc 

   2 

Spectra

4.

The diagram shows a low resolution spectrum of a star.

What is the spectral class of this star? 

1. O 

2. A 

3. F 

4. K 

5. M 



   3 

5.

The diagram shows a low resolution spectrum of a star.

What is the spectral class of this star? 

1. O 

2. A 

3. F 

4. K 

5. M 

Spectral Lines 

6.

In what spectral class of star would you expect to find 

spectral lines due to HeII (i.e. singly ionised helium)? 

1. O  

2. A 

3. F 

4. K 

5. M 

   4 

Hertzsprung-Russell diagrams 

7.

Where on the HR diagram would you expect to find the star 

in the previous question? 

1.      2. 

3.      4. 

5.

   5 

Stellar Evolution 

8.

A star begins life on the Main Sequence at the point shown.

How will this star evolve on the HR diagram in the next 2 

billion years? 

1.      2. 

3.      4. 

5.

   6 

9.

What would you expect the path across the HR diagram of a 

1.5 solar mass star to look like over 5 billion years after its 

arrival on the Main Sequence? 

1.      2. 

3.      4. 

5.



   7 

Star Clusters 

10.

The following are the HR diagrams (colour-magnitude 

diagrams) of 3 different star clusters. 

1.       2. 

3.

Which, if any, of these cluster is the youngest one? 

1. 1 

2. 2 

3. 3 

4. Depends on their distance 

5. There’s no way to tell

   8 

11.

Estimate the age of the cluster in this HR diagram. 

1. 100 million years 

2. 300 million years 

3. 1 billion years  

4. 3 billion years 

5. 10 billion years  

12.

What would you expect to be the ultimate fate of a star that 

began life with 5 times the mass of the Sun? 

1. white dwarf 

2. red giant 

3. black hole 

4. neutron star 

5. red dwarf 

   9 

Solutions

1 2 

2 4 

3 4 

4 3 

5 5 

6 1 

7 1 

8 3 - MS lifetime an A5 2Mo star is 2 by 

9 2 - M44 660 my, M45 100 my, M3 10 gy 

10 2 - M45 100 my, M44 660 my, M3 10 gy 

11 5 - M3 10 gy 

12 4 

EDUH 1017 Sports Mechanics 

SpM CRS 1   1 

The acceleration of objects due to gravity is constant near the 

ground.  Motion under gravity is a very important case of 

constant acceleration.

How do we represent the motion of dropped ball? 

Consider motion in the vertical direction only.

Assume distances are measured from the ground – zero is 

ground level and anywhere above the ground is a positive 

distance.

What does a graph of acceleration v. time look like? 

1.       2. 

3.       4. 

5.

a
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t

a

t

a

t



EDUH 1017 Sports Mechanics 

SpM CRS 1   2 

What does a graph of velocity v. time look like? 

1.       2. 

3.       4. 

5.

v

t

v

t

v

t

v

t

v

t

EDUH 1017 Sports Mechanics 

SpM CRS 1   3 

What does a graph of displacement v. time look like? 

1.       2. 

3.       4. 

5.

d
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t

d

t

d

t

d

t

EDUH 1017 Sports Mechanics 

SpM CRS 1   4 

How do we represent the motion of a ball thrown up 

and falling back to the ground? 

What does a graph of acceleration v. time look like? 

1.       2. 

3.       4. 

5.

a

t

a

t

a

t

a

t

a

t

EDUH 1017 Sports Mechanics 

SpM CRS 1   5 

What does a graph of velocity v. time look like? 

1.       2. 

3.       4. 

5.
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t

v

t



EDUH 1017 Sports Mechanics 

SpM CRS 1   6 

What does a graph of displacement v. time look like? 

1.       2. 

3.       4. 

5.

Answers   4,1,1  3,2,3 
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t

EDUH 1017 Sports Mechanics 

SpM CRS 2   1 

Consider a person standing upright and motionless on the 

floor.

What is the net (i.e. total) force on the person? 

1.     2.     3. 

4.     5. 
      (zero) 

What are the individual forces on the person? 

(the real forces – not their components)

1.     2.     3. 

4.     5. 

EDUH 1017 Sports Mechanics 

SpM CRS 2   2 

Consider a runner pushing off the starting blocks in a sprint 

race.  What are the forces on her in the position shown in the 

picture?

What is the net (i.e. total) force on the runner? 

1.     2.     3. 

4.     5. 

EDUH 1017 Sports Mechanics 

SpM CRS 2   3 

What are the individual forces on the runner? 

(the real forces – not their components)

1.     2.     3. 

4.     5. 



EDUH 1017 Sports Mechanics 

SpM CRS 2   4 

Consider a skier sliding down a slope.  What are the forces 

on her in the position shown in the picture? 

What is the net (i.e. total) force on the skier? 

1.     2.     3. 

4.     5. 

EDUH 1017 Sports Mechanics 

SpM CRS 2   5 

What are the individual forces on the skier? 

(the real forces – not their components)

1.     2.     3. 

4.     5. 
(zero)

   1 

The venue is the SCG.  Adam Gilchrist hits a cricket ball   

into the stands on the full for six.

Consider the motion of ball (after it is hit): 

Ignoring air resistance, what does a graph of

horizontal force on the ball v. time look like?

1.       2. 

3.       4. 

5.

F
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t

F

t

F

t

   2 

Ignoring air resistance, what does a graph of

vertical force on the ball v. time look like?

1.       2. 

3.       4. 

5.

How would you derive accelerations from the forces?

F

t
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t

F

t

F

t

F

t



   3 

Ignoring air resistance, what does a graph of

horizontal velocity of the ball v. time look like?

1.       2. 

3.       4. 

5.

v
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t

v

t

v

t

v

t

   4 

Ignoring air resistance, what does a graph of

vertical velocity of the ball v. time look like?

1.       2. 

3.       4. 

5.

As an exercise for later, what do the graphs of horizontal and 

vertical displacement v. time look like?

v
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v

t

v

t

v

t

   5 

Ignoring air resistance, what does a graph of

Kinetic Energy of the ball v. time look like?

1.       2. 

3.       4. 

5.

KE
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t

KE

t

KE

t

KE

t

   6 

Ignoring air resistance, what does a graph of

Potential Energy of the ball v. time look like?

1.       2. 

3.       4. 

5.

PE
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t

PE

t

PE

t

PE

t
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Ignoring air resistance, what does a graph of

Total Mechanical Energy of the ball v. time look like?

1.       2. 

3.       4. 

5.
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