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Physics 1520, Fall 2011 Name: it g/

Quiz 4, Form: Date:

Numeric answers must include units. Sketches musi be labeled. All short-answer questions must include
vour reasoning, for full credit. A correct answer with no reasoning will only receive partial credit.
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Resistance of a wire: R = -”—{‘ ?1)’ (H/i . (7\-)’ L ;;M“} h 5

Section 1. Multiple Choice

1. A current of 0.5 A flows through a resistor. How many electrons flow through the resistor in 1

second? - o
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(b}  1.6x 10" electrans
e)  6.25 x 10°% electrons
d}) 3.125 x 10" electrons
() 1.6 x 10" electrons
Questions 2-3: Two wires of the same length are connected in series to a battery, as shown helow. Wire B

has a cross-sectional area that is twice the cross-sectional area of Wire A.
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2. Which wire has a greater resistance? }i - 5 A A
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(c)  Neither. They Lave the same resistance since they have the same length.
3. The current through Wire B is

(a}  twice the current through Wire A. S

(b)  half the current through Wire A. T

{c) four times the current through Wire A.

d)  one-fourth the current through Wire A. L

e)} equal to the current through Wire A,

4. A5 bulb and a 10 £ bulb are connected in series with a 1.5 V battery.  Which bulb will be

brighter? 2.
righter 717 . 0 2 ETM
{a) 5 Qbulb el S

(5D 100 bulb EL\‘\ /

(e) Neither; they will have the same brightness
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5. A 5 Q bulb and a 10 Q bulb are connected in parallel with a 1.5 V battery. Which bulb will be

brighter?

(7 59 bulb

(b) 108 bulb

(e) Neither; they will have the same brightness

6. What is the equivalent resistance of the resistors shown below?

1 50
10Q
(a) 030Q
() 50
(e) 330Q
(d) > 150
) 250

Ak

7. For the circuit in the previous question, if vou add a third resistor in series with those shown, the

current through the battery will

(a)  be more than with the two resistors

(b) be less than with the two resistors

(c)  stay the same as with the two resistors

T 150 :é" 100
(a) 1/6Q

(by 50
(& 60

@ 150

(&) 250

2
<{_a_)) be more than with the two resistors

(b)  stay the same as with the two resistors

(¢} be less than with the two resistors

- What is the equivalent resistance of the resistors shown below?
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For the circuit in the previous question, if yvou add a third resistor in parallel with those shown, the
current through the battery will



10. For the resistors in the circuit below, AVo = 2.0V, What is AlL7
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Ry B,
VR AVE= 4
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(a) 11OV
(by 20V
¢l 9.0V
(dp 70V
(e) 4.0V
11. For the circuit in the previous question, if the current through Ry is 0.1 A, then the current through
(a)  less than 0.1 A 4 e Seemin 9ROmV LA
(b)  preater than 0.1 A ,” b, enn e S .

@ 0.1 A

12, For the resistors in the circuit below, the current flowing through the battery is 0.05 A. If the current
through Ao is 0.02 A, what is the current through £,?

- e ke _Lw
1l =15 S
1 T—_._— R -
: K T o= T-1,

AWA
MW

(a) 0.07 A

(b) 0.02A Ok A
() 0.05A
d} 004 A
(e 0.03 A

13. Tor the circuit in the previous question, if the voltage across the battery is 3.0 V, the voltage across
Rg is

. 1
(a)  less than 3.0 V W ALl e
(b) greater than 3.0 V {\
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14. In an experiment, the voltage across a discharging capacitor is graphed as a function of time. The
resistance in the circuit is changed, and the experiment is repeated. A graph of AV vs, t for three
different resistances is shown below.
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Ranl, in order from largest to smallest, the values of the resistances Ry, Rs, and Ry.
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(a)  Ri>Ra>HRy [ZL T8 ha dipa e R " ;;
(b) Ry>FRo>m ) %ii j? e écm’i e X(\, e, 4/ T et
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(¢) Ry>R,>Hy J ' vf
(d)  By>Rs> R TFZ?\/_(‘QB >E

(e) Rs > Ry > Ay

15. Suppose that you use a 10 Q bulb when charging a 1 F capacitor, and you measure the time required
to charge the capacitor. You then disconnect the charged eapacitor from the circuit and connect it to
a 5 2 bulb, and it discharges. The time it takes to discharge through the 5 0 bulb will be

(a)  preater than the time it took to charge through the 10 £ bulb.
@ less than the time it took to charge through the 10 © bulb.

(e} equal to the time it took to charge through the 10 © bulb.
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Section 2. Problem Solving

16. (a) What is the equivalent resistance of the cireuit below?

T 2y
100 30Q
10Q R

(b) What is the current through the battery if the voltage across the battery is 4.5 V?
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(¢) What is the current through each resistor?
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17. A 0.5 F capacitor is charged by conmecting it in series with a 1.5 V battery (when the switch is In
position a). Then, the capacitor is disconnected from the battery and is connected to a 10.0 Q light
bulb (when the switch is in position b). The capacitor is fully charged when it is connected to the light
bulb. Assume that the light bulb is an ohmic resistor and thus obeys Ohm’s law.

) Do
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(a) Sketch charge on the top plate and on the hottom plate to show which plate is positively charged Ls
and which plate is negatively charged. 7L /

() What is the initial voltage across the capacitor when it is connected to the light bulb?

N = Lsv =AY et

(KL cqpied 4 b

(c) What is the time constant 7 for this circuit?

7= 00 = (oS as) = 58 7

(d) What is the voltage across the capacitor at £ =5 s7
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