PHYS 1010 6.0: Test 6, April 5, 2013
Time: 50 minutes; Calculators & formulae provided at the end = only aid.

Formula sheet is complete for final exam, but test 6 stops after beats phenomenon, i.e., does
not include EM waves. Test 6 begins with EM induction, LR and LC circuits, transverse waves
on a string, sound, including standing waves, Doppler effect, Beats phenomenon.

FORMULA SHEET
o(ts) = v(t) + [(Talt) dt  s(ty) = s(t;) + [T o(t) dt

vp =+ alt  sp =5+ uAt+ 3aAt? 0f = vl + 2aAs g=9.8 m/s?

fey=t %=1 F@t)= [f(t)dt=5+C
ft)=a Z’; =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;)

2

2% + px + q = 0 factored by: x12:—§:|: B —q

uniform circular m. #(t) = R(coswt i+ sinwt j); 0(t) = Z—f =..; dlt)= Z—f =..

exp’ = exp; sin’ = cos; cos’ = —sin.  L[f(g(a)] = LL;  (fg) = f'g+ fg

—

md = Fo; Fg= GmlmQ, g = Gégf;; Rp = 6370 km; G = 6.67 x 10~ Hlfjf; : Mg = 6.0 x 10**kg
s <psng fo=peny fo=ns e << e < s Fy = —kAr = —k(z — o).

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

W = FAz = F(Ar)cosf. W = area under F,(z). PEy=%(Az)?;, PE, =mgAy.
Ap=J= fﬁ(t)dt; Ap, = J, = area under F(t) = F*¢At; p=mt; K =

Apy+ Apy =0 ; K + Kit = Kin + K0 for elastic collisions.  dgy = ™@tmedz

m1+m2
F=FxF: 71,=rFsin(a)for 7, F in zy plane. [ =73, mgr?; T, = 1.; (k = rot. axis)
Krotzéwz; L,=1w,; %LZ:T?,; L=7xp %E:?
l‘(t) = Acos <Wt+¢); w = 2% :27Tf; Ua:<t) = . Umax =
me=9.11x10""kg my, =167 x 102kg e =160 x 107°C K = ;L =9.0 x 10°}’
FC = %f‘ FE = qE Eline = QKJM = 2[2‘7,@' Eplane = % = 2‘1?!0 Ecap = (q)%,pOS — neg)

m? 4 Ug(s) = "84 Uy(sy), (U= PEg) Ug=qExfor E=—Ei Vy=Us/q BE,—=—%
Q=CAVy farad=F =< (=24 ¢=88x1012C, PE,=%

parallel C1, Cy: Coq = C1 + Cy  series Cy,Co: Col = O+ Cy!

A‘/loop Z AV =0 > L, = > Iout

P=AVI watt=W=VA Pg=AVgl =1?R

T=RC Q(t)= Qe /" I(t)=—9% = &lbet/r

R
B =l — w A g = b0l (yse RHrule) 4 =107712  tesla=T = N
short coil, R >> L (N turns): Beoil centre = “ggl solenoid, L >> R: Byl inside = “OTNI
mag dipole: i = (A, from south to north) Bdlp = “—22—“ on axis, far away

Fonq = qU X B force on current | to B: Fyiwe = ILB

force betw. parallel wires: Foyires = % torque on mag dipole: /i in B: 7= T B



bar (length L) moves w. 7 L B gen. EMF: ¢ = vLB :
®,=A-B &, =ABcosf 62‘%:‘3'%4-14'%‘

L=2% hemry=H=22 c=L% AV,=-L% PE, =%

series Land R: 7 =% I(t) = Io(1 — e7/7); parallel L and C: w = /75 I(t) = wQqsinwt
Af =vy sinusoid +ve z—dir'n: D(x,t) = Asin (2n(§ — %) + ¢o) = Asin (kz — wt + ¢y)

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

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

SIe Speed VUsrc: .f+ = l—vioc/vw; f— = 1+'Usfroc/vw; obs Speed Uobs* f+ = f0(1+v535)7 f— = fO(l_UUOif,S)
sin (o £ f) =sinacos f £ cosasinff  sina+sinff = 20080‘7_5 sina—;ﬁ

standing wave, string length L: A\, = % n=12.. f, from \,f, = cy; fixed at x = O:

Asin (27 ft) sin (2rz/\,).  Beats: 2A cos [(wy — we)t/2] sin [(w1 + w2)t/2]
light in vac.: v, = ¢ =3.00 x 10°m/s  visible: A = 400nm (blue/UV); A = 700nm (red/IR)
2mnAzx

medium: Nglass = 1.5; Nyater = 1.333; speed: ¢/n; wavelength: Ay,./n; acc. phase: ¢ =

)\Vac



