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) A current loop with a resistance R = 250 2 and an area A = 0.4 m? is oriented perpendicular
to a magnetic field that varies in time according to B(t) = 0.5¢(1 —¢) (¢t and B are in SI units).
What is the current induced in the loop at t =0s, at t =0.5s, and at t =1 s?
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) A circular loop of wire lies in the x — y plane so that the axis of the loop lies along z. A
homogeneous (spatially uniform) magnetic field B(t) is anti-parallel to the z-axis. (B.(t) <0
B _ .

- (Be(t ;
. = B, = 0). If B(t) is decreasing with time, what is the direction of the induced current
when viewed from above? Start with a drawing, and explain your steps and reasoning!
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3) Two inductors L; and L, are connected in series to form an equivalent inductor L.
r‘*’f"g' Together they are connected to aspattery of voltage AVy via a switch. Draw a circuit diagram
depicting the situation. Formulate Kirchhoff’s loop law for the circuit. Derive how L., depends
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4a) Consider a simple LC circuit (L and C in parallel) with values C' = 1500 pF and
L =20 mH. At t = 0 the current is I = 45 mA and the charge on C is zero. Calculate the
energy stored in the inductor at this time. At which time ¢; will the current be zero (first

occurrence after t = 0). What is the charge in C at this time? Provide an accurate sketch of
the charge as a function of time for two complete cycles.
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4b) The LC circuit of question 4 has the inductor replaced by a L = 20 pH coil. What is
the wavelength of the radiowaves that this circuit will catch on resonance?

= 0.92 Mo" Wz

\
w:@72ﬁf Dc‘oz“_m

) c 3.0 %08 wy
:/\§ C . . = _5:" = 719 > = 2-)”26‘ ™M

b
pa) x o Hz
x 33D M_@

(!

FORMULA SHEET
v(ts) = v(t) + [(Talt) dt  s(te) = s(t;) + [ o(t) dt
vp =0+ alt  sp =5+ v AL+ 3aAt? 0f = vl + 2aAs g=9.8m/s?
fy=t =1 F@)= [ft)dt=L +C
flt)=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 to: F'(t2) — F(t1)

2% + px + q = 0 factored by: T1o = —g + \/%7_(]

uniform circular m. 7(t) = R(coswt i+ sinwt j); #(t) = o Al =%=_.
exp’ = exp; sin’ = cos; cos’ = — sin. %[f(g(x)) = %S—Z; (fg) =fg+ fd

mi = Foi;  Fg =252 g = G5E; Rp = 6370 km; G = 6.67 x 107155 My = 6.0 x 10%kg

Js Spsny fu=wens fr=wns 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=mi;, K = oy
APy + Apy =0 ; Ki* + Ki* = K" 1 K" for elastic collisions.  dgyp = madrtmada

mi1+mg

F=FxF ;. T, =rFsin(a) for 7, Fin zy plane. [ =3, mr?; Ia, = 7.; (l% = rot. axis)

Krotzéuﬂ; L, =1w,; %LZ:’TZ; E:Fxﬁ; %E:F

z(t) =Acos(wt+¢); w=2=271f; v(t) =..; Umax = ...

me=9.11x10%kg m,=167x10%kg ¢=160x1079C K = 1 =9.0x 103’
Fom Mump FymgF Bo= 22O g b0 5 (8 o o)

m® | Ua(s) = ™84+ Uy(sy), (U=PEq) Ug=qEzfor E=—Ei Vy=Us/q E,=—%




Q=CAVy farad=F=¢ C=91 =88 x10"2E, PE:=SAV?
parallel Cy, Cy: Coq = C1 + Oy series Oy, Co: Cl = crl+ oyt

AVigop = 3, AV =0 X Iin = 3 Low

P=AVI watt=W=VA Pp=AVyl =I°R

T=RC Q)= Qe "™ I(t)=—% = &he-t/7

dt R
_ po gUXT __ po TASXT . — Ll o — 10~7Tm N
B = T = 0585 Byire = 525 (use RH rule) 42 =107"22 tesla=T = -
short coil, R >> L (N turns): Bcojlycentre = “ggl solenoid, L >> R: Biolinside = OTNI

mag dipole: i = (AI, from south to north) Bdlp = @2— on axis, far away

ﬁonq = qU X B force on current | to B: Fywe =I1ILB

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 &, = ABcosl 8—‘@” ‘g-dA + A @‘

L=2% henry=H= feoil = L|%| AV, =-L4  PE,= LI

series L and R: 7 =% I(t) = Ipe™"/7 ; parallel L and C: w = /7= I(t) = wQosinwt

Af =y sinusoid travelling in pos dir'n: D(z,t) = Asin (27(§ — %) + ¢o) = Asin (kx — wt + ¢p)

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

z
A

w = vyk 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)

refraction: Nglass = 1.5; Nyater = 1.333; light in medium: ¢/n; wavelength: Avac/n
f
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transverse standing wave, string length L: A\, = % n=1, 2, v [ from A\, f, = cw

approaching source (speed vg): fy = receding: f_ =

fo
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sin (a + ) =sinacos f £ cosasinf  sina + sin § = 2 cos



