
Dr. S. Johnson Physics l4l - Studio Physics II- Exam 2 July 9,2C/J7
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Test Taking Strategies

1) Read each problem carefully.

2) To get partial credit, show all of your work. Use extra paper if necessary.

3) Put a box around your answer. Don't forget units on physical quantities!

4) If you get stuck on a problem, or part of a problem, move on to the next part.

5) At the least, write down the formula(e) you would use to solve the problem, even if
you can't finish it.

6) Draw a sketch of the problem and label the initial and final values.

7) Write down which quantities are known and which are unknown.

8) Check to see if your answer makes sense physically. In other words, is it much too
large or too small for the situation you're given.
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ConceptuaUShort Exercises - 40 pts total

1) You examined a capacitance "puzzler" like the following in Unit 24.

vr i=6.o V
rrhtl
|  "T
l1s+ |

[z i= 16.
r-r frt t

3:1
fT]. nrulumetpr* 

f T" $) readine is???
t t l

OV

b) Explain qualitatively in words how the charge on the two capacitors redistributes itself,
i.e.which plates lose charge and which gain, when the two capacitors are connected

a) What is the final multimeter reading in this situation? 12 pts)
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c) If C = 45.0 pF, determine the magnitude of the charge on each of tho two capacitors ? ) C harqe ,
before and after they are connected together. (5 pts)- ;: | | :.- - ':{ -
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2) a) An electron has an initial vplocity of 15.0 km/, f* fS.O toVr? and a consrantacceleration of 2.50 X lo', mtsrln a iegr* i" 
"triil ""fff;rm etectric and magneticfields are present. rf E-= 500 pT?, n"a ir," .i..oi. ri"ilili, poi
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b) Explain in words how vour answer to a) wourd differ if the particre were a protoninstead of an etectron. (3 pts)
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3) A rectangular 4o+urn coil of wire of dimensions 15.0 cm by 7.0 cm canies a cunenr of
0.27 A. The coit is hinged on the y-axis along one of the longer sides and lays in the x-y
plane.

a) Draw a sketch of this coil and find its magnetic dipole moment. (5 pts)
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b) If there is a uniform magnetic field of B = 0.25 T i + 0.45 T j, find the magnitude and
direction of the torque acting on the coil about the hinge line. (5 pts)
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4) A cylindrical wire of radius.R carries a current l unifornrly distributed in it as shown.
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a) To find the magnetic field inside the wire one must draw a circular Amperian loop of
radius r < R as shown. What fraction of the total current lwould be enclosed in such a
loop? (4 pts)
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b) Using Ampere's Law, determine the magnitude of the magnetic field at a distance r
(r < R) from the centre ofthe wire. (6 pts)
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Longer Problems - 60 pts total - 20 pts each

5) Consider the circuit shown below. Assume that Rr = Rz = 5.0 A, fu = R+ = 3.0 A,
Rs=4.0 A, t r :6.0V, Ez=9.0 V,and t := 12.0V.

(a) Determine the current flowing tbrough fu. (5 pts)
(b) Determine the current flowing though fu. (5 pts)
(c) Determine the cunent flowing through Rr. (5 pts)
(d) What is the potential difference between points A and B? (5 pts)
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6) A capacitor with an initial potential difference of 150. v is discharged through a. 
resisior when a switch is closed at t = 0. At t = 10.0 s, the potential difference across
the capacitor is 1.50 V.

a) Determine the time constant r of the circuit. (4 pts)
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b) Draw a sketch of the graph of potential difference across the capacitor as a function of
time for this circuit. Label you, ui"* with proper units. On your graph, indicate the initial
potential difference and the location of the time t. (4 pts)
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c) Determine the potential difference across the capacitor at t = 13.0 s. (4 pts)
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d) Determine the current through the resistor at t = 13.0 s. (4 pts)
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e) If the resistor is a 15.0 kf2 resistor, what is the capacitance of the capacitor? (4 pts)
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7) A small circular coi.l uconcentric -'., ; ;,,"''l,||A :ji';ffffiifi: ffi fl3::ljn the prane or, and
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c) If the current direction in the large coil changes from clockwise to counter-clockwise
as seen from above, what is the direction of the induced current in the smaller coil?
Explain your reasoning. 12 pts;

e) Qualitatively sketch the magnetic field at the centre of the large coil and the emf
induced in the small coil as functions of time over at least two periods for the situation in
d). (3 pts)
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Extra Credit (2 pts): What is your favorite physics unit (i.e. Newton, Henry, slug...)?
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