"PHYS 122 EXAM III December 3, 2009
Prof. S.M, Bhagat

Name: & tf)l u»»hzm

(Sign in ink, print in pencil)

Notes

1. There are six (6) problems in this exam. Please make sure that your copy has all
of them.

2. Please show your work indicating clearly what formula you used and what the

symbols mean, Just writing the answer will not get you full credit. In stating

vectors give both magnitude and direction,

Write your answers on the sheets provided.

Do not forget to write the units.

. -Do not hesitate to ask for clarification at any time during the exam. You may buy
a formula at the cost of one point.

noA W

Best of Luck! God Bless You!

g =9%x10 *F/m
Uy =47 x10 "H/m

Mass of proton = 1.6 x 10*" kg
Charge of proton = 1.6 x 10™"? C
Mass of electron = 9 x 10™! kg

Charge of electron =-1.6 x 10"° C




Problem la (5)
Show that RC has the dimensions of time.

. Problem 1b | (7, 4)

In the circuit shown, S has been closed for a long time. (i) What is the charge on the
capacitor? Why? (ii) What is the time constant of the discharge if you open S? Why?
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Problem 2 (16) .

In the circuit shown, which resistor has the (i) largest current and (ii) smallest current
when S is closed? Why?
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Problem 3a (8)
How do you distinguish between a Coulomb £ -field and a non-Coulomb E -field?
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Problem 3b 4’6 . @®)
How do you distinguish between an E -field and a B -field ?
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Problem 4 (7,5, 8)
A proton (q=1.6 x 107 C) with a velocity of 100 km/s p is introduced in a region

where there is a uniform B - field of 0-57%. (i) Show that it will move in a circular orbit
in the xy — plane. (if) How much work is done by the B - field during one circle? (iii)
What is the angular velocity (magnitude and direction) of the proton? Why?
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Problem 5 ' (16)
- ‘Why do two anti-parallel currents repel one another?
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Problem 6a (®)
Write down Ampere’s law in your own words, defining the terms clearly.
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Problem 6b ®)
Why does the total flux of the B - field through a closed surface always equal zero (0)?
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