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1. Explain and give an example

(a) Newton’s first law of motion. (6%}

(b) Newton’s second law of motion.fé"_/&)_ -

(c) Newton’s third law of motion. (6%)

2. In Fig. 1(a) and Fig. 1(b), two springs of spring constant k; and k; are

attached to a block of mass m. What i;i& frequency of simple harmonic

.Fig. 1(a) E :; _ Fig. 1(b)

3. Fig. 2, an electron is constrained_fﬁrihe

_central axis of the ring of charge of

radius R, where z << R. Find :

(a) the electrostatic force on the electron (10%)

(b) the period of the electron oscillate ttgroughfmg center *

with simple harmonic motion. (10%) i Fig. 2

(If g is the ring’s charge, m is the elegr@ mass, and e is the electron charge.)
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4. Inthe circuit of Fig. 3,e=12kV, C= 85 uF, Ri = R, = R3 = 0.55 MQ. With

C completely uncharged, switch S is fsﬁédéﬁlyb]osed (at£= 0). Find:

(a) Atr= 0, current [; in resistor 1? (4%) — e
; L= R, :
(b) Att= 0, current I in resistor 2?7 (4%) + ’. R»% R
: ] E c
(c) Att= 0, current /5 in resistor 3?7 (4%) T

(d) At ¢ = oo (that is, after many time constants), current g3

I; 1in resistor 1? —

(e) Att= oo, current > in resistor 22 (d% 7y i —

(f) At t = oo, current-/3 in resistor 3? (4%)
(g) What 1s the potential difference V3 across resistor 3 at 1= 0 ? (5%)

(h) What is the potential difference V3 across rcgistdr 3att= o? (5%)

5. A circular loop of wire having a ra dl_u fBZD cm carries a current of 0.20 A. A

vector of unit length and paraliel to the dipole moment -lzof the loop is given
by O.60§—0.80}. (This unit vector gives the orientation of the magnetic dipole
moment vector.) If the loop is locgted_in a gniform magnetic field given by
B (0.25T)7 +(0.307)k , find: jRigial

(a) the torque on the loop (in unit-veggar:@ﬁg;)n) (-10%)

(b) the orientation energy of the loop. (10%)




