LAST NAME: STUDENT NR:
PHYS 1010 6.0: CLASS TEST 5

Time: 50 minutes; Calculators & formulae provided at the end = only aid; Total = 20 points.

1) [5] Analyze this experiment: in the circuit shown the switch has been in position A for a
long time, while capacitors Cy and C3 were uncharged. At time ¢ = 0 the switch is flipped
to position B, and remains there for a long time. What is the charge on each of the three
capacitors at the end of the experiment? Compare your answer to what charge was held by C}
at t = 0, just before the switch was flipped.
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2) [5] In the circuit shown the switch has been in position A for a long time. (a) what is the
voltage drop across resistor R1? (b) what is the voltage drop across Rs? (¢) How much charge
is stored in the capacitor? (d) The switch is now (time ¢ = 0) flipped to position B: graph the
magnitude of the voltage drop across R; as a function of time. Calculate the time constant,
and label your axes properly.
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3) [5] Three very long current-carrying wires are shown in the figure, as well as locations
A,B.C,D, which are all in the z — y plane spanned by 7 and j. (a) Calculate B (magnitude and
direction in component form) at locations A, B, C, D. (b) What can you say about the field
strength far away from the wires (|y| very large, or |z| very large)?
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4) [5] The figure shows a copper rod of length X = 75 ¢cm suspended by two springs to balance
its weight (the springs are attached using plastic hooks). Both springs are characterized by a
constant of k& = 20 N/m respectively, and the rod was determined to have a mass of 500 g. A
uniform magnetic field of B = 1.5 T acts over the entire length of the rod with an orientation
into the page (as shown). Now you connect flexible low-mass electric contacts at points P; and
P;, and drive a current through the rod by connecting P; to the negative terminal, and P, to
the positive terminal of a powerful battery. Your current meter states that 50 Amps are flowing 5.0 {
through the battery. (a) is the rod moving up or down when you turn on the current? Explain!

(b) Calculate by how much the rod is displaced.
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FORMULA SHEET
o(ts) = o(ty) + [(Talt) dt  s(ty) = s(t;) + [ o(t) dt
vp =0+ alt  sp =5+ vAt+ 2aAt? vf = vl + 2aAs g=9.8 m/s?
foy=t =1 Ft)= [ft)dt=C+C
ft)=a 3—’; =0 F(t)= [f(t)dt=at+C F(t) = anti-derivative = indefinite integral
area under the curve f(t) between limits t; and ty: F(ts) — F(t;)
22 + px + ¢ = 0 factored by: ;5 = P+ —q
uniform circular m. 7(t) = R(coswt i+ sinwt J) it)y=%=_; at)=%= ..
exp’ = exp; sin' = cos; cos' = —sin. L[f(g(@))] = L5 (fg) = F'g+ fg
mi = Foy; Fg = G";}Qm, g = GJ%E; Rp = 6370 km; G = 6.67 x 1071 N2 A7 — 6.0 x 10%kg

ka?
Js Susny o fu=n; o fo=pens o g << e < e Fy = —kAx = —k(z — x).
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@#)dt; Ap, = J, = area under F,(t) = F™5At ; F=mt; K="=

APy + Apy =0 ; Ki* + Kit = Kiin 4 K for elastic collisions.  dgyy = mditmad

m1+m2
F=FxF; 71,=rF sin(«) for 7, Fin zy plane. [=7Y, my?; T, = 1.; (k = rot. axis)
Krot:%wQ; L, =lw,; %LZZTZ; E:Fxﬁ; %[j:f'
z(t) =Acos(wt+¢); w=2Z=21f; v,(t)=.; Upax=
me =9.11 x 1073'%kg  m, = 1.67 x 107*kg e=1.60x1079C k= =9.0x 109Nm
ﬁC = kg}zqu' ﬁE = QE Eline = %‘)\l = ZIELQ‘ Eplane = % = 2‘122!0 Ecap = (mvpos — neg)

mt 4 Ug(s) = "84 Uy(so), (U= PEg) Ug=qExfor E=—Ei Va=Ua/q E,=—%
point charge: Vg = ? Q=CAVy farad=F = % C = % €0 = 8.85 X 10_121\%?2
parallel C,Cy: Ceq = C1 + Oy series Cf, Cs: C’ejll =t + o5t

resistance vs resisitivity: R = p% (L =length, A =cross section); copper: p = 1.7 x 1078 Qm
AVloop = Ez AV; =0 ZIin = Elout

P=AVI watt=W=VA Pp=AVsl =I’R

T=RC Q)= Qe " I(t)=—-9% =~&ket/r

R

B = Z—ﬂq%r = Z—g%}’? Buire = "2‘75 (use RH rule) £2 = 10_7%1 tesla =T = —m
short coil, R >> L (N turns): Beoil centre = “ggl solenoid, L >> R: By inside = ”OTNI
mag dipole: ji = (A, from south to north) Bdlp = @Z— on axis, far away

F’;nq = qU X B force on current | to B: Fywe =1LB

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

bar (length L) moves w. & L B gen. EMF: ¢ = vLB ;
m=A-B &, =ABcosl e—‘d‘bm ‘B iy J. dB



