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1 (30%) A neutral water molecule (H,0) in its vapor state has an electric dipole moment

of magnitude 6.2x10”*° C:m. (Remark: e = 1.6x10™ C, g=18.85x10" CY/N-m?)

(a) How far apart are the molecule’s-centers of-pesitive and negative charge?

(b) If the molecule is placed in an electfic field of 3.0x10* N/C, what maximum torque
and the field exertonit? — ™~ ‘j

(c) How much work must an external agent do ta rotate this molecule by 180° in this
field, starting from its fully ali;.naf po?"imjur which é=0°,

s

2 (36%) As shown is Figure 2, a parallel-plate capacitor of plate area A and plate
separation d. A potential difference 7 is applied between the plates. The battery is then
disconnected, and a dielectric slab of thickness b and dielectric constant k is placed
between the plates.( Assume 4 = 120 em?, dt:—-_-l bicm, Vp =100V, b =1.0cm, x=2.6,
& = 8.85x10"2 CY/Num?, ) el
(a) What is the capacitance C, befare IlTéT:Iiel&%niq slab is inserted?

(b) What free charge appears on the plates before the dielectric slab is inserted?

(¢) What is the electric fizld E; in the gTbet@enithe plates and the dielectric slab?
(d) What is the electric field E, m&wﬁc&lﬂb‘?

(e) What is the potential difference ¥ after the dielectric slab has been inserted?

(f) What is the capacitance C; after the dielectric slab has been inserted?

3 (20%) In Figure 3. particle 4 moves along the[ line y= 30 m with a constant velocity
™= 3.0 m/s and parallel to the xgxiaﬁf'ﬂi’é': insfant particle 4 passes the y axis, particle
B leaves the origin with zero initial spéed and constant acceleration 7= 0.40 m/s.
(a) What angle & between 7and _T.he{pusiﬁve d&rection of the y axis would resultin a
collision? and | | |
(b) when will the collision take plaee?! S

4 (14%) A cylinder contains 12 L of oxygen at 20°C and 15 atm. The temperature is
raised to 35°C, and the volume is ;ﬂlcep 10 8.5 L, Assume that the gas is ideal. What
is the final pressure of the gas in at;nﬂsp]ﬁere?r_ '
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