LAST NAME: STUDENT NR:

PHYS 1010 6.0: CLASS TEST 6
Time: 50 minutes; Calculators & formulae provided at the end = only aid; Total = 20 points.
1) [5] Consider the circuit shown. If the charge on the capacitor at a particular instant is

2.5 x 1078 C, and the energy stored in the capacitor is equal to the energy stored in the
inductor, what is the current at that moment?
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2) [5] The law of Malus states that I, = I, cos® 6, and refers to the light intensity observed
after a polarizer whose axis is rotated by 6 with respect to the polarization axis of the incident
light (assumed to be linearly polarized). Provide a short 2-sentence explanation of the law
based upon the electric field vectors E,, and E,y. Now look at the figure: the original light
source is linearly polarized with unknown polarization angle ¢ (with respect to the vertical).
The second polarizer has a polarization axis of = 30° with respect to the vertical, which is
the orientation for polarizer 1. If the intensity observed after the two polarizers is one half the
original source intensity, what was the angle ¢? (9'
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3) [5] The figure shows an experiment where two loudspeakers are driven by exactly the
same signal. If the interference at point P is destructive, provide two possible values for the

frequency of the sound. —— H4.0m ‘9
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4) [5] The siren in an ambulance is approaching you with a speed v, and you perceive the
sound to have a frequency of 1200 Hz. The ambulance makes a U turn, and when it reaches
speed v again you hear the siren at 1000 Hz. What was the speed v?

Two  unkroms me y U ghven ’5'4, DDC_

’gSrg ’S’ S-Src.
g—\— S — T W = 3R 2
\__ ‘U’/U_S @ \TU‘/U_S @ S AY
€/l\ Wurml-( ’g‘src
v _ v Woy=Y
(l—%53}+ N ('*@34, Catl X g
O—XB 2086 = O—(:-X) loo®
V2 = 12 % = 10 tl0%
U
_ - L r= _S
343
V= 22 ™M - 2"
) S 5.2 s <§>
— [
[N

defsgm%$M (fast)

FORMULA SHEET
o(ts) = v(t) + [(Talt) dt  s(ty) = s(t;) + [T o(t) dt
ve = v; + aAt  sp = s+ v, AL+ %aAtz v = v + 2als g=9.8m/s?
fy=t L=1 Fit)y= [ft)dt=4 +C
ft)=a L =0 F(t)= [f(t)dt=at+C F(t) = anti-derivative = indefinite integral
area under the curve f(t) between limits t; and to: F'(t2) — F(t;)
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22 + pz + q = 0 factored by: T1g = _Bj: \/E

uniform circular m. 7(t) = R(coswt i+ sinwt j); o(t) = - at)=%=_.

exp’ = exp; sin' = cos; cos’ = —sin.  L[f(9(x))] = L 3% (f9) = Fg+ fd

—

ma = Fe;  Fo = 9mm2: g = G]{zngE; Rp = 6370 km; G = 6.67 x 10~ Hlff; - Mg = 6.0 x 10%*kg
s <psng o fo=mny fo=ns o e << e < s Fy = —kAr = —k(z — x0).

Fy ~ —; linear: Fy = dv; quadratic: Fy = 0.5pAv?; A = cross sectional area

W = FAz = F(Ar)cosf. W = area under F,(z). PEy=%(Axz)?; PE, =mgAy.
Ap=J = [F{t)dt; Ap, = J, = area under F,(t) = F™At; p=mv;, K =

AP+ Apy =0 ; K + Kit = Kfin + Ko for elastic collisions.  dgy = m™i@tmedz

mi+mg
F=FxF; 1,= rFsin( ) for 7, F in xy plane. I =Y, mg% Io, =7.; (k = rot. axis)
Krot:éwz; L,=1Iw,; L_Tz,L—’f‘Xp, %E:F
z(t) =Acos(wt+¢); w=2Z=271f; v,(t)=.; Vpax=
me=9.11x10kg m, =167 x 102kg =160 x 107°C K = ;L =9.0 x 1032’
ﬁc = —Kﬁ”f Fy = qE Eiine = LKTIM = QIE‘TQ' Eplane = % = 2‘512!0 Ecap = (60A,pos — neg)

m 4 Ua(s) = "84 Uy(so), (U= PEg) Ug=qExfor E=—Ei Va=Ua/q E,=—%

Q=CAVy farad=F =< C=94 ¢=88x1012C, PE,=%

parallel C,Cy: Coq = C1 + Cy  series Cf, Cs: Ceql _ 01 + 02

AVigop = 2 AV =0 X fin = 3= Lows

P=AVI watt=W=VA Pr=AVpyl =1°R

T=RC Q(t)= Qe I(t) =% =5ke /"

B=tar — mldsxi g =0l (yse RH rule) 40 =10"7I0  tegla=T =
short coil, R >> L (N turns): Beoilcentre = “S5" solenoid, L >> R: By nside = 22

mag dipole: [i = (A, from south to north) Bdlp = %2—“ on axis, far away

ﬁonq = qU X B force on current | to B: Fowe = ILB

% torque on mag dipole: /i in nB: 7= TR B
bar (length L) moves w. 7 L B gen. EMF: ¢ = vLB ;

®,=A-B &, =ABcosf 6_‘”!‘1”“ ‘E-dA +A- @‘

L=% hemy=H= AV, =—L% PE,=Lp?

series Land R: 7 =% I(t) = Io(1 — e7"/7); parallel L and C: w = /7% () = wQosinwt
Af =vy sinusoid +ve z—dir'n: D(x,t) = Asin (2n(§ — %) + ¢o) = Asin (kx — wt + ¢y)

transverse wave on a string: vy, = ,/% where T is tension, p = M/L

force betw. parallel wires: Foyires =

Ecoil = L ‘E

w = Uyk Usound = 343m/s in air at T = 20°C  in water: vsouna = 1480m/s

light in vac.: v, = ¢ =3.00 x 10®m/s  visible: A = 400nm (blue/UV); A = 700nm (red/IR)
medium: Nglass = 1.5; Nyater = 1.333; speed: ¢/n; wavelength: A,./n; acc. phase: ¢ = %
srespeed vaet fir = 1ol o= ot obsspeed vupe: fi = fo(L+18); £ = fo(1— 1)
sin (o & ) = sinacos B £ cosasin S sina +sin § = 2cos 5= B gin a+5

transverse standing wave, string length L: \, = % n =1, 2, wo S from Mfn = Cw



