Mechanics 2003 C
l.(a)v =
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= 3(0.5) +2 = 1.5/ + 2
Att=0: v=1.50)"+2

v=2

(b) i. KE = Yamv” =|am(1.57 + 2)* = KE

ii. F=ma a = d_v =2(1.5)t+0=3t
F = m(37)
F=3m¢
iip= W oo Fd g 3m(1.5¢ + 2)
t t
P=45mf+6

9¢) P =4.5 (100 kg)(2 s)* + 6 - [4.5(100 kg)(0 s)* +6] = 1800 W + 6 - 6

P=1800 W

(d)
X Greaterthan ~_ Less Than ____Equalto

The net work found in part (c) is the sum of the work by the student plus the work done by friction
(and/or air resistance-assumed negligible). The work done by friction is negative because the
angle between the directions of the force of friction and the displacement is 180° and W = Fdsin®.
Thus, the net work is the sum of the work done by the student and the negative work don by
friction. Therefore, the work done by the student will be greater than the net work done found in
part (c).
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2. (a) GPE, =KE,
MgH = sMv*

v = 42gH

(b) m;v; + mpv, = (m1 + mz)V'
My2gH + 0 = (M + M)V
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(d) The pan will be at its maximum speed at the equilibrium point which is the position where the
system was at rest before the clay fell and hit the pan. Therefore, the is stretched a distance, D,
form its initial unstretched length when the speed of the pan is a maximum.

(e)
X Greaterthan ~__ Less Than ____Equalto

The system will have half the mass as it had before. Since the period is inversely proportional to
the mass, the period of the resulting simple harmonic motion of the pan will be greater than it was
before (by a factor of \/5).
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3. (a) i.

x (m)

ii.

(b) i.

(98]
(e

N

0 200 400 600 800 1000
Mass (kg)

33m

Y = Yo Vyot + Vsat®
0=15m+ 0+ %(-9.8 m/s>)t*

t=1.75s

11.

GPE = m.,gh + m.gh = Mg3 + 10g3 Note: m, = mass of weight in cup
m,,, = mass weight in counterweight cup

GPE = 3g(M + 10)

1il.

GPE,; + GPE.y; + RKE.| + RKE.y; = GPE, + GPE; + RKE; + RKE»
mcghcl + mcwghcwl + 1/2100)12 + I/ZICW(’OIZ = mcghCZ + mcwghcwz + I/ZIC(’O22 + 1/ZIcw(OZ2
Note: ®; for cup and counterweight cup are equal as is ®, for the two cups.
mcghcl + mcwghcwl + 1/ﬂncRczmlz + 1/Zrl'lc:chwz('ol2 = mcghc2 + mcwghcw2 + 1/2n’1cR<:20\)22 + l/szWRCWZ(DZ
10g3 + Mg3 + 14(10)(12)%(0)* + 5M(3)*(0)* = 10g15 + Mgl + ¥4(10)(12)°m,” + sM(2)*@,”
30g + 3Mg = 150g + Mg + 7200, + 2M®,’
2Mg - 120g = (720 + 2M)w,’
2g(M - 60) = 2(M + 360)®,*

2

®, = M- 60 Butom, = VCf,so Vy = Ve = Rey.
M + 360 ¢
M - 60
v. = (12 e
.= (12) g[M n 360)

. / M - 60
(C) LX=WI= (12) M-|-—360 (17) T (20) M+—360j =X

ii.

M - 60

300 - 60 The theoretical value is greater than the experimental value
xX= (20) \/ g(—_ 37.7m=x because friction and air resistance; which would reduce v,
300 + 360 and, thus, x; was ignored in the theoretical value.
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1. (a) Outside the radius R, the cloud behaves as a point charge.

PE- k2
T
E -k 2
(r-R)’
i, dV = Edt=k—2_ar
(r-R)
Q Q
V= [k—2 dr= +k—2
P S Y
. Q
\Y% k(r- R)

(b) It will move to the right in a straight line, continually accelerating, but the rate of acceleration will
continually decrease.

(c) AKE = APE
KE=qV=ekﬁ
KE = k(r?eR)

@, = 3 =
Po ™ 41?3

(e) dE = k@ kpAzdr - kp4”—”” — dnkpdr = 4nkp0(1 ; ljdr
R

r 7"

j 4rkp, (1 - —]dr = 4nkp, j (1 - E)dr

2
E = 4nkp |1 - _—
2R
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Capacitor (C)

(b) V=IR Use voltage from battery and current flow when the switch is first closed (this is the only
12V =(0.010 A)R time the voltage in the circuit is the € of the battery)
R=1200Q

(c)T=RC

4 5= (1200 Q)C

C=3.33 mF =3333 pF

(d)
Position A Po/sition B
°
w / 4 ®
= | Switch —
o — § 8
< 2
N2 Capla(i‘itor ~

Sl

Voltmeter
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3. (a)

(b)
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The left-hand rule to show the direction of force on negative charges moving through a magnetic field
states that the fingers of left hand start of in the direction of the moving charges (in this case, that is the
direction of the airplane is moving, north, or to the right in the diagram), the wrist is then rotated (keeping
the fingers pointed in the same direction) until the fingers can curl into the direction of the magnetic field
(which would start the fingers into the paper on this drawing), the direction in which the thumb is pointing
when these tasks are followed shows the direction of the force on the moving charges by the magnetic
field (shown in the diagram above with arrows toward the bottom of the page).

W = APE

Fed =qV

(qvx B)d=qV

(qvBsinB)d =qV

vBsinf = v ButE = - v
d D

E = vBsin® = (75 m/s)(6.0 x 10 T) sin55 v of moving charges = v of airplane = 75 m/s

_ 3V
E = 37x10 A}

A%
¢c)E = -—
(c) =
V=Ed=(37x10" V/ )(15m)
V=55x10"V
(d) ' ' (e) ii. Conventional current is opposite the flow of
H1gherfP\otent1al electrons shown in 3. (a) above.
T
A
A
L/
L/
(e) i. The wires would could not form any shape resembling a rectangle in any orientation or the wire parallel

to the antenna would produce an electric field that exactly countered the one in the antenna. Perhaps, a
triangular shape for the circuit with the third point of the triangle toward the tail of the airplane.



