LAST NAME:
PHYS 1010 6.0: CLASS TEST 5

STUDENT NR:

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

1) [5] Given the following circuit diagram which contains an ideal battery, and three resistors,
Ry, Ry, R3. Complete the diagram by indicating how to measure: the current I, through
resistor Ro; the voltage drop AVj across resistor R3. Then calculate the currents I, I, and I3,

and the power dissipated by Rj.
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2) [5] The diagram shows a non-ideal battery (with internal resistance Rj,), and a simple
resistor-capacitor network. Assume that just before the switch is set from charging to discharg-
ing (at time ¢t = 0) the capacitors are fully charged. Give a formula for the discharge current
(without derivation, use the formula sheet which gives a generic expression). Calculate the
time constant, and graph the current as a function of time (properly marked current and time

axis is required!)
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3) [5] The figure shows a straight wire segment, and then a loop. The same current passes
through. Three locations are marked, A, B are far away from the loop, so its contribution can
be ignored. Location C'is at the centre of the loop. Use the formulae provided to calculate the
magnetic fields at A, B, C' in the paper plane. A current of 1.5 A flows through the wire. Be
careful with location C, there are two contributions. The fields are to be specified by magnitude

and direction or by listing the appropriate component with sign!
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4) [5] The particle in the figure has a negative charge, and its velocity vector lies in the x —y
plane and makes an angle of 75° with the y axis. A magnetic field is along the +z direction.
What is the direction of the magnetic force on the particle? Now you are told that the field has

a strength of 1.5 T, and that the partlcle speed is v = 500 m/s. Calculate theanagneticforce—Gud—
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FORMULA SHEET
o(te) =v(t) + fifat) dt s(te) = s(ty) + [ o(t) di
vp =0+ alt  sp =5+ uAt+ 2aAt? vf = vl + 2aAs g=9.8 m/s?
fy=t =1 F@)= [ft)dt=L +C
ft)=a f% =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: x5 = P+ —q

uniform circular m. 7(t) = R(coswt i + sinwt J); it)=%=_; at)=%= ..

expl = exp; sin' = cos; cos' = —sin.  L[f(g(x)] = LU (fg) = f'g+ o

ma = Fo; Fo= G";gma g= G]%E; Ri = 6370 km; G = 6.67 x 1071525 My = 6.0 x 10*kg
Jfs Susny o fu=pn; o fo= ey g << e <l Fyg = —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= fﬁ(t)dt; Ap, = J, = area under F,(t) = F*8At; p=mi; K="12

APy + Apy =0 ; Ki* + Kir = Kfin - K for elastic collisions.  dgyp = mditmada

mi+ma

F=FxF; 71,=rF sin(«) for 7, Finzy plane. [=7Y, mgr?; T, = 1.; (k = rot. axis)
Krot:écﬂ; L, =lw,; %LZZTZ; E:Fxﬁ; %[j:f'

z(t) =Acos(wt+¢); w=2Z=21f; v,(t) =.; Vpax=

me =9.11 x 1073'%kg  m, =1.67 x 107 kg e=1.60x10""C K= 1 =9.0x 109Nm
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Q=CAVy farad=F=< (=91 ¢=885x10125,
parallel C,Cy: Ceq = C1 + Oy series Cf, Cs: C’;ll = C’fl + 02_1
AV, loop Z AV 0 Z Iin - Z Iout

P=AVI watt=W=VA Pp=AVyl =I’R

T=RC Q) =Qoe V" I(t)=-% =~/

a(s0), (U=PEq) Ug=qBxfor E=—-Ei Vy=Us/q E,=-%

R

B = o q%r = Zg%}’? Buire = “—é (use RH rule) £2 = 10*7TTm tesla =T = —m
short coil, R >> L (N turns): Beoil centre = ”02]1\%” solenoid, L >> R: Bl inside = ”“OTNI
mag dipole: i = (A, from south to north) Bdlp = ZTOr? on axis, far away

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

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



