PHYS 142, EXAM 2  NAME: SECTION:

1. (10 pts) A 100W audic amplifier with an internal impedance (“resistance"} of 842 is connected to a speaker
with 802 of resistance. (a}(6 pts) How much power is actually delivered to the speaker? (b)(4 pts) Show that

81} is the optimal resistance of the “load" speaker for getting maximum power out of this amp.
{Hint: You can treat the amp as a battery with internal resistance. You can say that this “battery” produces 100W
of alactric power.)
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PHYS 142, EXAM2  NAME:

SECTION:

2. {10 pts) In thre circuit shown, calculate (a)(7 pis) the current flowing thraugh the 262 resistor and (b)(3 pts) the
potential difference between points a and & Make sure you have the correct signs.
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PHYS 142, EXAM2 NAME: SECTION:

3. (10 pts) Consider a closed circular current loop of radius R and current /. (a)(8 pts) Show that the magnitude
of the magnetic field at a point P along the loop's axis a distance x fram the loop, i$ given by:

u, IR’
2(x1 + Rz)m
(B){2 pts) Now, if | put this loop an the table and the current is flowing in the counter-clockwise direction, what
direction will the magnetic field have?
{Hint: Draw a picture, maybe even two different views, set up the loop such that its axis is along the x-axis, so
that point P is on the x-axis. Look at the symmetry of the problemn.)
{1 pt extra credit) Whal is the form of the equation if point P is very far from the loop?
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PHYS 142, EXAM2  NAME: SECTION:

4. (10 pts) A velocity selector has an electric patential difference of 100V between its top and its botton, which
are separated by a vertical distance of Sem, It also has a uniform magnetic field of 0.01T applied in the
harizontal direction. An ion with charge +1e travels horizantally through the velocity selector, but its irajectory is
perpendicular to the magnetic fleld. Despite the electric potantial difference and the magnstic field, the ion
travels in a straight line through the welocity selector, comes out of it, and enters 2 mass spectrometer, which has
its own magnetic field of 0.2T, perpendicular to the ion's trajectory. As soon as the ion enters the mass
spectromater, its path becomas circular (due to the 0.2T magnetic field), it soon tums around, and hits the same
wall it came in through, but 12.5cm away from the entry point.

What ion is this? -}

(You may simply state your answer in terms of the fon's mass, but 2 pts of extra credit will be given to the correct
identification of tha ion.)

{For circular motion: a = vair)
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