Concept Tests -- Final Review

Quiz for the arrogant physicist:  

Name a commonly-occurring physical phenomenon, which remains completely mysterious, despite many decades of intense study.  

(We have no equations which describe it, no theory which explains it. We are not even sure how to measure it.)
Answer:   Consciousness, self-awareness.  

CTF- AUTONUMLGL  \* Arabic   How many A in a mA  ?
A) 10

B) 1000
 C) 100,000

D) 1,000,000
CTF- AUTONUMLGL  \* Arabic Calculator question:

105  = ?     A: 1E5

B: 10E5

C: something else.
CTF- AUTONUMLGL  \* Arabic 
A square with edge length L is made larger and larger...
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As the square grows, the ratio 
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A: increases

B: decreases

C: remains constant.

CTF- AUTONUMLGL  \* Arabic  
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A charge q is released from rest at point in empty space were there may be E- and/or B-fields.  There are no forces on the charge except for the forces due to the E and/or B-fields (no gravity, etc.).  The charge is observed for a short while and is seen to move along a curved path.

Which one statement must be true?

A: There might be only a non-zero E-field present and no B-field.

B: There might be only a non-zero B-field present and no E-field.

C: There must be both a non-zero E-field and a non-zero B-field present.

D: None of the above statements must be true.

CTF- AUTONUMLGL  \* Arabic 
Points A and B are distances r and 2r respectively from a point charge q.  What is the magnitude of the voltage difference  
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A: 
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D: None of these.



CTF- AUTONUMLGL  \* Arabic 
A charge q is located at the center of an gaussian cubical box as shown.  A student is asked: What is the electric flux (E though the top face of the cube?

Is the answer hard to calculate or easy to calculate?

A: Easy

B: Hard.
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CTF- AUTONUMLGL  \* Arabic 
A capacitor with capacitance C is attached to a battery with voltage V.  What is the flux 
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 through the cubical volume shown?  (The end faces of the cube are within the metal plates of the capacitor.
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C: zero



D: None of these.
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CTF- AUTONUMLGL  \* Arabic 
A resistor is plugged into a 120VAC wall socket.  The graph below is either voltage V across, current I in, or power P dissipated in the resistor vs. time.
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What could the graph be?

A: V only

B: I only

C: V or I only

D: V, I, or P

E: something else/don't know

CTF- AUTONUMLGL  \* Arabic 
A capacitor has a voltage V across its plates.  An electron, initially at rest, is released from a point very close to the negative plate of a capacitor and it accelerates toward the positive plate.   The electron has charge -e and mass m.  There is no gravity in this problem, and you may assume that the motion of the electron is non-relativistic.  What is the final speed of the electron just before it collides with the positive plate? 
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A: 
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 EMBED Equation.2  [image: image10.wmf]2

×

×

e

V

m



B: 
[image: image11.wmf]m

e

V

2

×

×



 

C: 
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E: None of these.

CTF- AUTONUMLGL  \* Arabic 
When the switch is closed, the current I1 through resistor R1  
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A: increases, 
B: decreases, 



C: stays the same.

CTF- AUTONUMLGL  \* Arabic   At time to, a particle with charge q has instantaneous velocity 
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A: True 
or   
  B: False:
As time increases, the x-component of the velocity vx remains constant.

A: True 
or   
  B: False:
The KE of the particle remains constant  as time increases.

CTF- AUTONUMLGL  \* Arabic 
A long solenoid with many turns per length has a uniform magnetic field B within its interior. Consider the imaginary rectangular path of length c and width a with one edge entirely within the solenoid as shown.
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What is 
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A: Bc

B: 2B(c + a)

C: 2Bc
D: None of these

The solenoid has n turns per length and carries a current I.  What is 
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D: None of these.

CTF- AUTONUMLGL  \* Arabic 
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A single circular loop of wire of radius R surrounds a long solenoid of radius r, turns per length n, carrying a current I.  The diagram shows the end-on view of the situation. What is the magnetic flux through the single wire loop?

A:  (onI (R2

B: (oI r2/(2R)

C: (R2((oI/2(R)
D: (onI (r2
E: None of these.

CTF- AUTONUMLGL  \* Arabic 
[image: image36.wmf]The following questions refer to the circuit shown which has two resistors, both with resistance R, an inductor with inductance L, a battery with constant voltage V, and a switch which can be in position A or B. Suppose the switch has been in position A for a long time and is then switched to position B.
1.  Immediately after the switch is thrown to B, what is the current in the inductor? 

A) zero
B) V/R
C) V/(2R)
D) 2V/R
E) None of these.

2. Immediately after the switch is thrown to B, what is the voltage across the inductor L?  a)

A:  zero
B: V

C: 2V

D: V/2
E: None of these.

CTF- AUTONUMLGL  \* Arabic 
A hand-cranked electrical generator is attached to a resistor R.  The generator is turned at a constant rate which causes an AC current to flow in the resistor.  Suddenly,the value of the resistance R increases.  Does the generator get easier or harder to turn?

A: Easier.

B: Harder.     C: No change in difficulty.

CTF- AUTONUMLGL  \* Arabic 
An radio tower is emitting a single-wavelength (monochromatic) EM wave in all directions (isotropically).  A technician measures the electric field amplitude E as 100 meters from the tower and again 400m from the tower.  What is the ratio E100/E400?

(Hint: Intensity is proportional to the square of the amplitude: I ( E2)
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A: 2

B: 4

C: 16

D: 162 = 256

E: None of these.

CTF- AUTONUMLGL  \* Arabic 
A ray of light is sent into an optic fiber at an angle such that the angle with the normal to the pipe is (.  The fiber has an inner core with index ni and an outer cladding with index no.  If no/ni is not large enough there will be no internal reflection.  What is the minimum value of no/ni required for total internal reflection to occur?
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A: sin(
B: sin-1(()

C: 1/(sin()

D: None of these

CTF- AUTONUMLGL  \* Arabic 
Is the image on a movie screen real or virtual?

A: real

B: virtual



Is the image seen with a virtual reality headset real or virtual?

A: real

B: virtual
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