LAST NAME: STUDENT NR:
PHYS 1010 6.0: CLASS TEST 4

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

1) [5] Three charges (Q1 = 42, Q2 = —3, @3 = +4 all in uC) are placed in a plane as shown
in the diagram. Calculate the force on charge ¢ = +1 nC in component form.
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2) [5] Consider the same set-up as in question 1. What is the potential energy of the charge ¢
in the field of charges @)1, Q2, Q37
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3) [5] A parallel-plate set-up is connected to a DC voltage source of 100 V, as shown in Fig a.
The square plates (base length a = 20 cm) are separated by d = 2.0 cm. a. Draw field lines
inside the capacitor, and also show (and label) some equipotential lines (using Fig. a).

b. a proton beam with speed v = 1.5 x 10° m/s is sent through the plates as show in Fig b.
Will the protons make it through the plates? Calculate.
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4) [5] A cylindrical piece of copper wire has dimensions: length = 10 c¢m, diameter = 1 mm.
Calculate the resistance. Aluminum has a resistivity larger than copper by a ratio of 2.7/1.7.
Suppose you want to replace the copper resistor by one of the same length but made of alu-
minum. To what value should you change the diameter? (This determines the wire gauge.)
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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?
fy=t =1 F@)= [ft)dt=L +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 = -5+ % —q
uniform circular m. 7(¢) = R(coswt i+ sinwt j); 0(t) = o sal)=%=_.
exp’ = exp; sinf = cos; cos' = —sin.  &[f(g(a))] = L (fg) = fig+ g

mi = Fp;  Fo = 9mme; g = GJ%E; Rg = 6370 km; G = 6.67 x 107152 My = 6.0 x 10*kg

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{t)dt; Ap, = J, = area under F,(t) = F™At; p=mv;, K = oy
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'
x(t) = Acos (wt + ¢); w= 2% =21f; v(t) = ..;  Upax =
me=9.11x 10%kg  my, =1.67x 107kg e =160 x 107°C k= ;1 =9.0 x 103’
ﬁC = kg%qu. FE - QE Eline = %‘)\I = %LQ‘ Eplane = % = 2‘122!0 Ecap = (m%vpos — 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=¢ (=21 ¢ =2885x10"" 2

d Nm?

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




