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Which of the following equivalents the
unit of the electric current ?

() C.S

(8) €*.8"

(e} €°.5

(&) £.57

ﬁ

5.2x10%° electrons pass a specific point of a uniform conductor during T= 120 s,

what is the current represented by this charge ?

(e) 0.80 A
(6) 0.69 A
(e) 1.2 A

A current of 0.500 A flows in a wire for T= 650 s. How much charge passes through any point in this wire
during this time?

() 380 C
(6) 150 C
(c) 325 C
(d) 140 C

e S-TVBW 056 156 5813 D
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Determine the current flowing through a conductor at t=2 s if the charge flow is given by q(+)=5t+3t+1
(@) 15 C
() 23 C
(e) 18 C
(d) 20 C

—

A current flows through a conductor is given by i(t) =2t*+5 A, how much charge passes through a point of
this conductor during the interval t=3 s to =6 s ?

(a) 60 C

() 123 C

() 141 C

() 88 C

—

Determine the current equation that flowing through a conductor if the charge flow is given by q(t)=3t3+4t
(n:)T3+T
(6) 3T?+4T

(¢) 9T+4
(d) 3T+4
—

A charge flows in a conducting wire whose strength changes with time according to the equation q(t)= 5t°+7t°+4

where the time is measured in seconds, and the charge
is measured in Coulomb. How much current does this pass in T= 7s ?
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A current flows in a conducting wire whose strength changes with time according to the equation i(t) = 3t° - 3t, where the
time is measured in seconds, and the current is measured in amperes. How much charge does this current pass in t=3s,t=1s

A nurse wants to administer 80 pg of dexamethasone to the heel of an injured soccer player. If she uses an iontophoresis
device that applies a current of 0.14 mA, how long does the administration of the dose take? Assume that the instrument
has an application rate of 650 pug/C and that the current flows at a constant rate

...‘.I'..i'..il“‘:.‘".‘l-.'.-'lliI-I e rEF B - ERF AW EEE EE

.I.JII_‘.'J!_II-&'-IIIII-I L - - - - RN R -

se@meE me R AR FEE S R R ARF R R B R R AR R R AR B R e A ERF B AR BREFRE REF AW EEF REF AR DR REF RRF AR F AR F AP F AR AR F R AR R

—

A typical rechargeable AA battery is rated at 700 mAh. How long can this battery provide a current of 100 pA ?

'l li!ll._l':li.i'glii TrrFErl l,‘_‘.l_ll.._.i_.ll.. l.'_,:f.. RS RF R RS RRF RS PR R RO R l.,..‘_:l.- l.',‘_'pil :l:-.lllli BEE AR R A RS B lil'_l_illii BERF RRE R

@F R AR RES R B A NN lilli'_; IR LR l-‘_-‘ EEf RS RE R AR ARE R '_!,!._'""". LN TR !_.‘.;I-- REF REF EEFRRF AR RO g
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How many protons are in the beam traveling close to the speed of light in the Tevatron at Fermilab,

which is carrying 11 mA of current around the 6.3 km circumference of the main Tevatron ring?

—

Two wires carry the same current, but if the area of the second wire is 2 times the area of
the first wire, which of the following is true

() J1=2 J>

(6) J1=1/2 J:
(:) J1=4 JZ
(&) J1=1/4 J>

—

What is the current density in an aluminum wire having a radius of 1.00 mm and carrying a current of
1.00 mA?

What is the drift speed of the electrons carrying this current? The density of aluminum is 2.70 x 103
kg/m3,

and 1 mole of aluminum has a mass of 26.98 g. There is one conduction electron per atom in aluminum.
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A current of 0.123 mA flows in a silver wire whose cross-sectional area is 0.923 mm?
a) Find the density of electrons in the wire, assuming that there is one conduction electron per silver

atom.
b) Find the current density in the wire assuming that the current is uniform.

c) Find the electrons' drift speed.

—

A copper wire has a diameter d.,= 0.0500 cm, is 3.00 m long, and has a charge-carrier

density of 8.50 x 10*® electrons/m°.
As shown in the figure, the copper wire is attached to an equal length of aluminum wire with a
diameter da. = 0.0100 cm and a charge-carrier density of 6.02 x 10 electrons/m?>.

A current of 0.400 A flows through the copper wire.

a) What is the ratio of the current densities in the two wires, ]Cu / ] Al

b) What is the ratio of the drift velocities in the two wires, v -, /V4_n

_ 1 = 0400 A
sRE RRE W d{:l.l = ‘.][:IS-{_-”:] {_"Iﬂ
) | dy = 0.0100 cm
LO[_‘PPE‘I' wire

: i— Aluminum wire l

P — l.'=._.'

Tl L =3.00m b!.,r L = 3.00 1114"

R RN

pid pidnbddndd ad @ nddnd A s Endd v i ndd i Faddaddnnd pif nddpdidnbinddaidndFnidaddnddnidaifnddonddndfoddnddpdd o dodd podpid b nddoddodd oidd ndd i d oddan
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Which of the following is true about the conventional current

(@) In the same direction of electrons flow
() Has the same direction of the current density
(¢) Always from the negative to the positive terminals of the battery

(d) In the opposite direction of the electric ad field that causes the charges flow

—

What is the resistance of a copper wire of length | = 10.9 m and diameter d = 1.30 mm ?

The resistivity of copper is'1.72 x 10:% ‘2 'm
(a) 0.3 (@]

() 1.21
(e) 0952
(d) 2.3

—

Two conductors are made of the same material and have the same length L.
Conductor A is a hollow tube with inside diameter:2.:00 mm and outside diameter 3.00 mm;

conductor B is a solid wire with radius Rs. What value of Rg is required for the two conductors

to have the same resistance measured between their ends? ¢ l
2.00 mmP™ “}(l mm
] : i
Conductor A
. .
R )
| ——
Conductor B

R -IVB R 056 156 5813 6
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Two cylindrical wires, 1 and 2, made of the same material, have the same resistance. If the length of wire 2
is twice that of wire 1, what is the ratio of their cross-sectional areas, A1 and A2 ?

a) A1/A2 = 2
b) A1/A2 = 4
c) A1/A2 = 0.5

d) A1/A2 = 0.25

A rectangular wafer of pure silicon, with resistivity p = 2300 1 m,
measures 2.00 cm by 3.00 cm by 0.0100 cm. Find the maximum resistance
of this rectangular wafer between any two faces

—

A copper wire that is 1.00 m long and has a radius of 0.500 mm
is stretched to a length of 2.00 m. What is the fractional change in
resistance, AR/R, as the wire is stretched?

What is AR/R for a wire
of the same initial dimensions made out of aluminum

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Ohm's Law states that the potential difference across a device is equal to

a) the current flowing through the device times the resistance of the device.

b) the current flowing through the device divided by the resistance of the device.

c) the resistance of the device divided by the current flowing through the device.

d) the current flowing through the device times the cross-sectional area of the device.

e) the current flowing through the device times the length of the device

_

A potential difference of 12.0 V is applied across a wire of crosssectional area 4.50 mm?® and

length 1000 km. The current passing
through the wire is 3.20 X107 A,

a) What is the resistance of the wire?
b) What type of wire is this?

—

One brand of 12.0 V automotive battery used to be advertised as
providing "600 cold-cranking amps.” Assuming that this is the current
the battery supplies if its terminals are shorted, that is, connected to
negligible resistance, determine the internal resistance of the battery.
(IMPORTANT: Do not attempt such a connection as it could be lethall)

(e TVl 056 156 5813
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A copper wire has radius r = 0.0250 cm, is 3.00 m long, has
resistivity p = 1.72 X-10° 2 m, and carries a current of 0.400 A. The
wire has a charge-carrier density of 8.50-10?® electrons/m3.

a) What is the resistance, R, of the wire?

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

b) What is the electric potential difference, AV, across the wire?

c) What is the electric field, E, in the wire?

. g .
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A resistor with R = 10.0 is connected across a source of emf with
potential difference V.ns = 1.50 V.

What is the current flowing though
the circuit ?

(u.) 0.35 A
() 0.7 A
(¢) 0.44 A

(d) 7.4 A

A light bulb is connected to a battery, the bulb starts working, if we reverse the polarity of the battery,

how does the brightness of the bulb change ? ‘ -‘
= F— el | + —
(a) The bulb will stop working a¥

(6) The brightness will increase

(e) The brightness will decrease

(d) The brightness will not change @ @

Consider a battery that has Vr = 12.0 V when it is not connected to a circuit. When a
10.0-£2 resistor is connected with the battery, the potential difference across the battery's
terminals drops to 10.9 V. What is the internal resistance of the battery?

R -IVB R 056 156 5813 10
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A battery has a potential difference of 14.50 V when it is not
connected in a circuit.

When a 17.91 ) resistor is connected across the
battery, the potential difference of the battery drops to 12.68 V.

What is the internal resistance of the battery?

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

When a battery is connected to-a 100. Q resistor, the current
is 4.00 A.

When the same battery is connected to a 400. (2 resistor,
the current is 1.01 A.

Find the emf supplied by the battery and the
internal resistance of the battery.

R -IVB R 056 156 5813 i
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A light bulb is connected to a source of emf. There is a 6.20 V drop
across the light bulb and a current of 4.10 A flowing through the light bulb.

a) What is the resistance of the light bulb?
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b) A second light bulb, identical o the first, is connected in series
with the first bulb. The potential drop across the bulbs is now 6.29 V,
and the current through the bulbs is 2.90 A. Calculate the resistance

of each light bulb.
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c) Why are your answers to parts (a) and (b) not the same?
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Three identical resistors, R;, R;, and R;, are wired together as shown in the figure.

An electric current is flowing from point A to point B. The current flowing through R,
a) is the same as the current through R1 and R3.

R
b) is a third of the current through R1 and R3. AN
c) is twice the sum of the current through R1 and R3. R,
d) is three times the current through R1 and R3. A Wy~ B
e) cannot be determined. R
Which combination of resistors has Vorif Vs R
the highest equivalent resistance? = .
RY RY R R R
(@) (b)
=R
Vem|
TRrRY R
(c)

Two resistors R; and R, are connected and the value of R2=35 ()
The emf was 120 V and a current of 11 A

Calculate R; value

- l.l'l_'ill LA L I FF TN '_-llil-i‘ --I_-‘ LR l-ll_;-l!i‘;l-.‘ aRdans woE EER PR A RS B R AR E BRSNS PFF PP REEREF RN RR R RO R AR R BN
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What is the current g 10.0

in the 10.0 2 resistor in (@) "

the circuit in the figure? (6) 4A 60.0 V== 200 © 20.0 0
(e) 3A
(d) 6 A

ﬁ

What is the (a) 68 qw | 12&2
equivalent resistance of F\ s
'I'he five resistors in -|-he ( ) 600 V= 400 20.0 ©2
circuit in the figure? (¢) 67

(d) 36

What is the

current in the circuit £
shown in the figure when SN E00m
the switch is L -
240 V==
(C‘l) open and $3.00 ) §1_DDQ
(b) closed? |

EE A R R R AR R R R R R R AR ER R AR R R R R PR R R R AR F R F AR R R R R R R R R R R F R R R R R R F AR R R R R R R B R RR R ER R AR R R R R R R R R R R F R R R R R R R R R R R R F R R R R R B AR R R R AR

vy
LY Fa
- -
- £
# LY

——

—

-
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You make a parallel connection between two resistors, resistor A
having a very large resistance and resistor B having a very small
resistance. The equivalent resistance for this combination will be

a) slightly greater than the resistance of resistor A.
b) slightly less than the resistance of resistor A.

c) slightly greater than the resistance of resistor B.

d) slightly less than the resistance of resistor B.

R s —

All three light bulbs in the
circuit shown in the figure are

identical. Which of the ‘three (N
shines the brightest? @

a) A

b) B :
@ o) C o
d) A and B

e) All three are equally bright.

*

All of the six light bulbs in

the circuit shown in the figure . @ @B 5 @
are identical. Which ordering _

correctly expresses the relative |
brightness of the bulbs?

(Hint: The more current flowing through a )00 @ @

light bulb, the brighter it is) Ry
C E F

a)A=B>C=D>E-=F P

b)A=B=E=F>C=D 4 yUay

c)E=D>A=B=E=F

d)A=B=C=D=E=F

R -IVBE 056 156 5813 J5)
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For the circuit shown in the figure K, - 6.00 0

a) What is the equivalent B i & - 3000
resistance for the circuit? —ANMW— WA~

b) What is the current through Rs? Reroy e e——S

c) What is the potential drop across R3?

— D =
e L 13 s . iF = —
Four resistors are connected in R
__ : . 1
a circuit as shown in the ftgure. ——=AAA~

What value of Ri, expressed as a multiple of Ro ,

will make the equivalent resistance
for the circuit equal to Ro?

S BB EE S B EE A DA RS R F A B F RS AR E B S AR P R E AR RS RS RS NP A RS RS RS R I NS S RS AP AR A NS F RS EFF NP F AP NS S B P RS S R F A RE S REF REF RAF RES REE
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Identical batteries are connected in three different arrangements to the
same light bulb as shown in the figure.

Assume that the batteries have no
internal resistance. In which arrangement will the light bulb shine the brightest?

Battery Batrery

dLLETY
- o ——
Barrery Batrery ’

(«) A

(£)B

(e) C

(d) The bulb will have the same brightness in all three arrangements

(e) The bulb will not light in any of the arrangements

Identical batteries are connected in three different arrangements to the
same light bulb as shown in the figure.

Assume that the batteries have no
intfernal resistance. In which arrangement will.the light bulb shine the brightest?

Bartery Batgery
I ] | ; Battery
— ] _I . —
I—i
Battery

s - -

Battery —
(4)B R @
(e) C -

A

(¢) The bulb will have the same brightness in all three arrangements

(¢) The bulb will not light in any of the arrangements N

R -IVB R 056 156 5813 J7)
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A current of 1.6 A is flowing through a

cylindrical conductor has a diameter of 1 cm

what is the current density in this conductor
(a) 2x70
(8) 1.6x70°
(c) 6x70

(d) 1.99x10°

A current flows through two conductors

connected in series, the radius of the first

conductor is equal half of the second one

Ri=0.5 Rz, what is the ratio of their current (<) J1/Je=1/2

density J1/J2 (d) J1/J2=1/4

A potential difference of 12 V is applied
across a conductor of 0.5 S conductance
How much current will flow through the

conductor
(a) 6 A
(6)8 A
()11 A
(d) 3 A

R -IVBE 056 156 5813 J8)
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Which of the following wires has the largest current flowing through it?

a) a 1 m long copper wire of diameter 1 mm connected to a 10-V battery

b) a 0.5-m long copper wire of diameter 0.5 mm connected to a 5-V battery
c) a 2-m long copper wire of diameter 2 mm connected to a 20-V battery

d) a 1 m long copper wire of diameter 0.5 mm connected to a 5-V battery
e) All of the wires have the same current flowing through them

Two resistor A,B are connected in
parallel, resistor A having a very large
resistance and a resistor B having a very small

resistance. The equivalent resistance of this

combination will be
A) Greater than the resistance of resistor A
B) Less than the resistance of resistor Aannad

C) Greater than the resistance of resistor B

D) Less than the resistance of resistor B

What is the equivalent resistance of two Which of the following equivalents the
resistors 2 £2 and 5 £, connected in parallel unit of the electric resistance

() 1.9 0 () AV

(6) 8 N (6)V.A

(€)1.4 O (e) V.A?

@) 3 0 (d) V1A

R -IVB R 056 156 5813 J9)
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If the current through a resistor is increased by a factor of 2, how does this affect the power that is dissipated?
a) It decreases by a factor of 4.
b) It increases by a factor of 2.

¢) It decreases by a factor of 8.

d) It increases by a factor of 4.

What is the dissipated power in R:

(2)1.1 R, = 4.00 ()

(6)2.9

(e)03 R, ~2.00() R,
VEN1.500 V= 640l

(d) 3.2

A 100-W light bulb is connected in series to a source of emf with Vemf = 100 V. When
the light bulb is lit, the temperature of its tungsten filament is 2520 °C.

EE R F RS RS AR R R e R -._:-_-s_i-.--_b.- EEF REE RS RS B -lil.i_-ap-i_il:t'-tlli--J.-l:',--q'-i.g_u.:l-l_-gp--l:_p-n-i-;-l'l'-.:- ERF EE A R R g R

AR REE R R ll.l!illl'l-i (TN REEE] IR LK l..l.‘..-.lﬂ_.-!" EEA RS BE R R F AR RS RS l_ii AR FERER RS R RN AR R R RS RS AN REF RE R RERE '] " mEF R Y]
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A wire is connected to an electrical circuit.
Readings of the potential difference between the ends of the wire and the current
passing as shown in the table \/

(A) Graphically Represent the relationship|between potential difference and electric current

Current (A) Potential Difference (V)
0.03 |  0.75
0.53 | 1.5-

1.03 | 2.25
1.53 | 2.75
2.03 | 3.5

(b) What is the resistance of wire? Explain your answer

(c) Calculate the wire resistance graphically
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Figure 26-18 shows plots of the current i through a certain cross
section of a wire over four different time periods. Rank the periods
according to the net charge that passes through the cross section

during the period, greatest first
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