Physics 1B - Quiz 3 (12 Feb 2007)

Formulas
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g, and the proportionality constant is%«8.99x16 Nm?/C?.

!
Theforceon chargeg,from chargeg, is F,!=Ik, f,, wherethedirectionvector g, pointsfrom g, to

Note that the permittivity of free space js' ﬁ = 8.85x10% C*/(Nm?) = 8.85x10” A%sY/(kg nT).
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Note that the unit of elemental electronic change #s-¢.62x10°C.

The force on a test charggigduced by an electric field, denotéd is IE!:!qOI:E.

Theelectricflux througha surfaceis #.," " EA = "  EAcos#, whereA; = A cos%is the

All ' Sufaces All I Suffaces
component of the area whose normal lies parallel to the electric field..

Gauss@aw relatesthe netflux througha closedsurfaceto the netchargeenclosedy the surfacej.e.,
# e = 4& ke QTotaI'

!
The electricfield producedby a point chargeq at the origin, i.e., r =0, is E!:!kerﬂzb' where Bis the

radius vector in spherical coordinates.

! /
The electricfield producedby a line charge with chargeper unit length' , is E!:!2ke!'?!6, wherethe

line is defined to lie along th® axis and® is the radius vector in cylindrical coordinates.

Theelectricfield producedoy a surfacecharge with chargeperunit area( , is E1=121 k.,” !9, wherethe
surface lies in the&-¥plane and corresponds to the normal to tRgdplane in Cartesian coordinates.
Work-Energy Theorem: W ¥KE +) PE
. . I PE
Electric potential) V = -E) x cos %where) V = T
V!:!ke9 a distance r away from a point charge q.
r

Current: |=— or |=nlelyA

. I A . . :
Capacitance: Q = C) V where C :WE for parallel plates antlis the dielectric constant
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Energy Stored =Q!!V = -C|(! V) = —
gy 5Q 5 (V) o
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Resistance: V =1R where R =/ y and+ is the resistivity in Ohm-m.

Series Parallel
. 1 1 1 1 oy o
Capacitors — =—+t+—+— taaa Cq=C+C+(C+aaa
Cq C Cp GC3
. oy 1 1 1 .
Resistors R,= R + R + R, + 444 T -~ + — + — +444
Reg Ry Ry Ry

Power Dissipated = IV ZR = V?/R
KirchoffOs Laws: 1) Sum of voltage drops around any loop is zeeg,gains = losses

2) Sum of current flow into a node is zere,, total current in = total current out

Finally! The Quiz

1. For current flow in a resistor, which statement is true?

A. The acceleration of the charge carrier is proportional to the voltage drop across the resistor
B. The velocity of the charge carriers is proportional to the voltage drop

C. The velocity of the charge carriers is a constant that depends solely on the type of material
D. The velocity of the charge carriers is a constant that depends solely on the temperature

E. The velocity of the charge carriers is a constant that depends solely on the geometry

2. A 1.50V batteryis connectedicrossa 4 F capacitorasshownbelowin figure 1. Whatis theenergy
stored in the capacitor subsequent to removal of the battery?

A. 6.0J

B. 45J

C. zero

D. 6.0W

E. 45W
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Figure 1

3. Theresistivity of cytoplasm the solutioninsideof acell, is 100, cm. Whatis theresistancef a
cylinder of cytoplasm that is 1.0 mm long and 2.0!um in diameter? Mind the units!
3.2x10,

3.1x10",
3.2x16,
8.0x10,
8.0x10,

moow>



4. A room heater operates at 220 Volts and consumes 2000 W of power. How much current does the
heater draw?

A. 1.1x10"'-
B. 4.1x10 -
C. 3.0A
D. 91A
E. 4.4x10-

5. In bacterialphotosynthesighe absorptiorof onephotoncauses pair of electrongo moveacrosghe

membrane. Under high light levefmirs of electronscross once every 100!us. What is the current?
A. 1.6x107 -
B. 3.2x10*-
C. 20A

D. 1.6x10" -
E. 3.2x10"-

6. A batterysuppliescurrentto a circuit with 3 resistorsasshownbelowin figure 2. Whatis the correct
expression for the total current 1?

A. VIR

B. V/(2R)
C. 2VIR
D. 5V/4R
E. 3V/IR

m‘(‘ 2R 2R
| Figure 2

Find the equivalent resistance between points A and B for the circuit shown below in figure 3.
50,

3.0x107,

112,

71,

3.8,
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Figure 3



8.

A batterysuppliescurrentto a circuit with 4 resistors,asshownbelow in figure 4. Whatis the

correct expression for the potentialA/Hint B you do not need to keep track ptdfind V;.
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1/3 V,
1/2 \,
213\,
415
2V,

9. What is the correct expression for the potentiah\Figure 4? Think carefully before you start!

moowp

1/5V;
1/4
13\,
1/2
2/5\, . °
V1 Vo
AN N
Vg LTM-— 2R ? R

Figure 4

10. In areal batterywith interval resistanceas shownbelow in figure 5, the voltagedrop acrossan
external load resistor is

moow>

always less than the open circuit voltagg,y,
equal to the open circuit voltage
unconstrained

zero

always greater than the open circuit voltage
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Figure 5




