Announcements 3/4/10

Thursday evening after break (3/18/10): review of circular
motion and cross products. (We’ll start using these ideas in class
that day.)

Handout: PS6. A couple of additional capacitor problems
included plus a dipole problem related to this week’s ECG
analysis.

Reading:

Today: 25.1-25.2. 1

Lab prep week of 3/15: 24.5 and 25.4 (plus a problem)
Tuesday 3/16: 25.3 and 25.5

Tuesday’s class notes include what students contributed about
SDS-PAGE protein preparation.

Feedback questionnaire posted tomorrow (in reading area
again), complete any time over break for homework extra credit.

Still grading exams, will email when they are ready. Feel free to
request your score by email if you are away for break.
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Key ideas from last time

Source of emf (battery, power supply):
converts non-electrical energy (usually chemical) to U to
maintain potential difference ‘& between terminals

Microscopic picture of current

Defined current: I =AQ/At
positive current: either + charge moving in direction of E
(toward lower potential) or — charge going opposite way

Amount of current: I=nqgAv,
density » and charge g of mobile charges
cross-sectional area through which charges are traveling

Average speed vy (“drift speed”): vy = 9 gr
m

increases with electric field strength £

How much current do you get for a given potential difference
across a conductor?
In most conductors (“ohmic”), current is proportional to E; gives
AVeona =IR  with R=pL/A
resistivity p: property of the particular material

related to n, T, g/m

How fast does energy get converted to heat?
P= IA\'/cond



You are running current through a gel that is 10 cm tall, 10 cm
wide, and 1 mm thick, filled with 0.01 mol/L NaCl solution
(6.023x10** ions/m’). The voltage from the top to the bottom of
the gel is 110 V and the current in it is 100 mA. Find the drift
speed of the ions in the gel.
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Which waydo moblle pos1t1vely charged ions
move inside the battery?

1. From the negative terminal to the positive

- terminal.

2. From the positive terminal to the negative
terminal.

3. Some move in each direction so there is no
net motion of charge through the battery
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In the circuit below, across which resistor is the
voltage (potential difference) greatest?
=45l

B

¥-40V —:\;‘J\MM/ R,= 45 kL
Ry= 90 kSL
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4. The voltages across R; and R, are equal and
greater than the voltage across Rj.

5. All three are the same.

6. Need more information.
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Assume all batteries are identical, all bulbs are
identical, and the resistance of the connecting
wires and internal resistance in the batteries can

be ignored. Rank the brightness of the bulbs.
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Strategies for circuits with both series and parallel resistors:

1. If there is just one battery in the circuit, find the equivalent resistance of the circuit, and
from it find the current in the battery. Then use that current and the principles of circuit
analysis (loop rule, junction rule, Ohm’s Law) to work your way to whatever the problem
asks for.

2. If there are multiple batteries, must use loop and junction rules and write enough
equations to solve for the quantity requested in the problem. Choose the loops that
involve the quantity of interest.

In the circuit below, find the current in the 1 kQ resistor, and find the potential difference across
the 3 k(2 resistor.

22 4L

2 Qv

Strategy: As this circuit has just one battery, begin by finding the equivalent resistance and using
that to find the current in the battery. Then use that current to find the desired current. Then
divide that current between the two upper branches of the circuit to find the desired potential
difference.

Steps to follow:
1. Find the equivalent resistance of the branch with 2 k€2 and 4 k€2.

2. Combine this branch with the 3 k€ branch to find the equivalent resistance of both branches
combined. At this point it may be helpful to draw the new equivalent circuit.

3. Combine all remaining resistances to get the equivalent resistance of the entire circuit, and use
this to find the current in the battery: which is the same as the current in the 1 kQ resistor!

4. Now return to the original circuit. Find the current in the branch with 3 k€2 by considering
how the current splits between that branch and the branch with 2 kQ and 4 kQ, and use that
current to find the potential difference across the resistor.



Strategies for circuits with both series and parallel resistors:

1. If there is just one battery in the circuit, find the equivalent resistance of the circuit, and
from it find the current in the battery. Then use that current and the principles of circuit
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Strategy: As this circuit has just one battery, begin by finding the equivalent resistance and using
that to find the current in the battery. Then use that current to find the desired current. Then
divide that current between the two upper branches of the circuit to find the desired potential
difference.

Steps to follow:
. Find the equivalent resistance of the branch with 2 kQ and 4kQ. R oy 2kSLr4kil= 6kiL

2. Combine this branch with the 3 kQ branch to find the equivalent resistance of both branches
combined. At this point it may be helpful to draw the new equivalent circuit.
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3. Combine all remaining resistances to get the equivalent resistance of the entire circuit, and use

this to find the current in the battery: which is the same as the current in the 1 k€2 resistor!
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