Physics IB Spring 2010: Quiz 3 Version A 1

Closed book. No work needs to be shown for multiple-choice questions.

1. A 200.0 Q resistor is constructed by forming a material of resistivity 2.5 €:m. The cross-
section of this resistor is shaped like a square with side length d. The resistor is 1.5 cm long.
What is the value of the side length d?

0.19 mm.
3.0 mm.
1.4 cm.

7.3 cm. d [
1.2 m. 15 &

d

N

2. Consider a series RC circuit for which C = 6.0 uF, R =2.0x10° Q, and £=2.0 V. Find the
time constant of this circuit.

6.0s.
12 s.
24 s.
4.0 us.
3.0 ms

N

3. For the circuit below the €, = 14V, ¢, =3V and &; = 20V. What is the value of the difference of
potential (voltage) in R;?

4V.

.12V, P 4.00) KL}
8V. o S & _ _MI'I‘I\"_ .

2 V. &, €, Iy TF

. 16 V.

oo o
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4. Two resistors have the same power dissipated by them. The potential difference measured
across resistor A is twice that across resistor B. If the resistance of resistor B is R, what is the
resistance of A?

a.R/2.
b. 2R.
c. R/4.
d.4R.
e. 16R.

5. In the circuit below, what is the power dissipated in the 12 €2 resistor?

a. 1. 78 W.
b. 0.38 W. 500 A 27 0
c. 462 W. AAAA e LA AAA e
d. 7.10 W. FEY 1YY yy
e. 077 W. . 30.0

<800

‘ 12 O 10,0V

a-,_a ST S—
B

6.If R=R=R,=2Q,R,=5 Q and R,= R;= 6 Q, the equivalent resistor connected to the battery

is:
a.4Q
b.7 Q. R R,
c.8 Q. —W—W—
d.6 Q.
e.2 Q. s R, —‘ E; ’— Fg
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7. A series RC circuit has a time constant of 1.0 s. The battery has a
voltage of 50 V and the maximum current just after closing the switch
is 500 mA. The capacitor is initially uncharged. What is the charge on ¥ |

the capacitor 2.0 s after the switch is closed?

043C |'—
0.66 C 50V
0.86 C

0.29C

0.17C

RO O

8. In the picture below, the current through the 3.0 €2 resistor is 2.0 A. What is the potential
difference of the battery marked €?

20V. MAN

40V.
50V.

6.0 V. 1 g 2Q
80V. 120V~ gz Q

o0 o
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Recall that

L2 2
F=k6M; ko=8.99x10° M. o _1.60x107°C; ¢, =8.85x1072
r C N-m

2;

m, =9.11x107" kg; m, = 1.673x107 kg; m, =1.675x107" kg; 1eV =1.602x107"°7J;

1kWh=3.60x10°T; F=qE; E =k, @; ®, = EAcos; ®, = 2w, pp o =k, o
r E ’ r
q. . 0 . A A
point charge = ke ; ° APEelec = qOAV ’ C = E ’ Cpurllelplate = 60 E ’ Cdielectric = KEO E °
! =L+L+L+...; Craatiereg=Ci1+C +C3 4.5
series eq Cl CZ C3
1 1 » QO AQ
Ener - =—0(AV)==C(AV) == [=—%=;
gycapacztor 2 Q( ) 2 ( ) 2C At
AV L 2 (AV)
R=T= p—s P= p,[l1+a(T-T)]; R=R[1+a(T-T,)]; Power=I(AV)=1I R=T;

pSilver = l 59 X 10_89 ‘m pCOPPer = 17 X 10_8Q ‘m

;=i+i+i+...; R

I in I series e
Rl RZ R3 !

in out?
R

parallel eq

) _ —t/RC, _ _t/RC,
T=RC ’ QCharge - innul(l -€ )’ qdischarge - Qoe ’

=R +R,+R, +...; EAVZW =0;

+ 2
=2mrh; Asphere=4nr2; ¢=9.80 m/s’; x= b-\/s 4ac;
a

100cm=1m; 1uF=10 10“F; 1MW =10 10°W; 1,000 W =1kW; 60 s = 1 min;
60 min=1hr; 254 cm=1in; 12in=1ft; 5,280 ft=1mi; 1,609 m=1mi; 0.3048 m=1 ft.

A

circle

2
=T ; Acyl.side
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