ID Resources: Topic 5- Current and 95

Resistance

Apiubill L aglgiill Aygil
Applied Technalogy High School

1. In a certain circuit, the current as a function of time 4. Ohm’s Law states that the potential difference
is given as: across a device is equal to .
SN 2p2 . .
i(t) =3c° -2t J A the current flowing through the device

times the resistance of the device

where i is measured in milliamps and t is measured

in seconds. How much charge passes through this

the current flowing through the device

circuit during the interval 0 < t < 5.00 s? divided by the resistance of the device
C the resistance of the device divided by the
A. 280mC " current flowing through the device
B. 65.0mC D the current flowing through the device
" times the cross-sectional area of the device
v €. 100mC
D. 150 mC 5. Which of the following are the correct units for

2. Which of the following statements are true

conductance and conductivity?

: . Conductance Conductivity
regarding current density?
[.  Itisthe current flowing per unit area \/ A. Siemens (S) (Qm)~!
II.  Itisavector quantity with a direction
opposite to that of the negative charges B. Ohms (Q) Om
L Its Slunitis Am™!
C. Om Ohms (Q)

A lonly D. (m)~?! Siemens (S)

B. Il only

C. landIlonly 6. A potential difference of 2.0 V is applied across a

J D

wire of cross sectional area 2.5 mm?. The current
I, [T and III which passes through the wire is 3.2 X 103 A. What
is the resistance of the wire?

3. A conductor carries a current of 50 pA. If the area

of cross-section of the conductor is 50 mm?2, then A. 28x10%0
value of the current density is ___. )
B. 3.6x10°.0
v A 1076 Am~2 C. 42x10%0
B. 10-3 Am-2 v D 63x10%20
C. 0.54m™2
D. 1.0 Am™?
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7. 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, A; and A;?

A
A “L=2
A,

A

B. —L=4
A,
Aq

c. L=05
Ay

D. “1=025
Ay

8. Which of the following wires has the largest
current flowing through it?

a 1 m long copper wire of diameter 1 mm

A connected to a 10 V battery

a 0.5 m long copper wire of diameter 0.5
mm connected to a 5 V battery

\/ c @ 2 m long copper wire of diameter 2 mm
" connected to a 20 V battery

a 1 m long copper wire of diameter 0.5 mm
connected to a 5 V battery

9. A particular wire has a diameter of 1.7 mm and
length of 1.3 m. If its resistance is 15 m(2, what is the
resistivity of the metal from which it is made?

A. 1.0 x1077 Qm
v B. 2.6 x1078 Qm
4.4 x107% Qm
D. 1.8 x107°Qm
10. A 20 cm long and 1.0 mm diameter thick copper

wire of resistivity 1.7 x 10-8 Qm is connected across
a 3.0 V battery. The current through the wireis __.

A. 7.00A
B. 125A
J € 693A
D. 789A

11. A copper wire of diameter 2.0 mm carries 12 A of
current for an electric stove. Assuming the resistivity
of copper of 1.7 x 10-8 Q0.m, the power dissipated in
2.0 m length of the wireis __.

A 0.72W
B. 0.98W
C. 144W

J D. 1.56W

12. Two cylinders are made out of the same material
and are of equal length as shown. The cylinders are
connected to a battery with voltage V/},. If the voltage
drop across resistor R, is 0.810 X V,, what is the
ratio of the radii r; /r, of the two cylinders?

A 1.10
1.51

J C 206
D. 331

13. The emf (electromotive force) is an

A. electric force vector
B. electric field vector
\/ C. electric potential produced by a source

D. electric current
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14. A resistor with R = 10.0 Q) is connected across a
source of emf with potential difference Vems=1.50 V.
What is the current flowing though the circuit?

v A 0.15A
B. 0.23A
C. 6.67A
D. 150A

15. N identical resistors are connected in series. The
resistance of one of them is equal to R. What is the
equivalent resistance of all N resistors?

A. R/N

B. N/R

C. R
v D. NR

16. You make a series combination using a resistor A
having a very large resistance and a resistor B having
a very small resistance. The equivalent resistance of
this combination will be

J A slightly greater than the resistance of the
" resistor A

slightly less than the resistance of the

resistor A
C slightly greater than the resistance of the
" resistor B
D slightly less than the resistance of the

resistor B

17. In the diagram below the current in the 3.0 Q
resistor is 4.0 A. The potential difference between
points A and B must be .

A 30 2 €} B
A. 080V
B. 1.25V
C. 12V
J D. 20V

18. Three identical resistors, Ry, Ry, and R3, are wired
together as shown in the figure. An electric current is
flowing through the three resistors. The current
throughR, .

R, R, R;
AMA—AMA—AN

\/ A is the same as the current through

R1 and R3
B is a third of the current through R; and
© R
C is twice the sum of the current
" through Ry and R3
D is three times the current through

R1 and R3

19. What is voltage across the 8 Q resistor?

40
A W%V
B. 4V
J C 8v
D. 12V

20. A battery has an unloaded terminal voltage of 48
V. When a load of 15 Q is connected to the battery,
the terminal voltage drops to 45.4 V. What is the
internal resistance of the battery?

v A 0860
B. 1.0Q
C. 120
D. 130

21. A battery has an internal resistance of 1.3 Q and a
voltage of 48 V. What is the load resistance which
causes the voltage to drop to 45.4 V?

A. 05870
B. 1370
C. 2630
J D. 2274
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22. A battery has an internal resistance of 1.3 Q and a
voltage of 48.0 V. If a load of 15.0 Q2 is connected to
the battery, what is the voltage across the terminals
of the battery?

A. 396V

J B. 442V
45.4V

D. 480V

23. N identical resistors are connected in parallel. The
resistance of one of them is equal to R. What is the
equivalent resistance of all N resistors?

v A R/N
B. N/R
C. R
D. NR

24. What is the equivalent resistance of the circuit
shownif Ry =24 0,R, =400Q,R; =16 7?

RI
AVAYAY
R,
A b YAYAY B
R,
AVATAY
v A 770
B. 100Q
C. 560
D. 61Q

25. You make a parallel combination using a 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 slightly greater than the resistance of the

resistor A
B slightly less than the resistance of the
" resistor A
C slightly greater than the resistance of the

resistor B

J D slightly less than the resistance of the
" resistor B

26. Two identical light bulbs are connected to a
battery. Will the light bulbs be brighter if they are
connected to the battery in series or in parallel?

A. in series

\/ B. in parallel

The brightness will be the same in series

C. and in parallel

There is not enough information to
determine an answer

Questions 27 to 29
Two resistors are connected to a battery as shown in
the figure below.

50

+
| |
| "33y

27. What is the current in the 5 Q resistor?

A 22A
B. 33A
J C 66A
D. 99A

28. What is the current in the 10 Q resistor?

A 22A
J B. 33A
C. 66A
D. 99A

29. What is the current supplied by the battery?

A 22A
B. 33A
C. 66A

J D. 99A
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30. What is the total power dissipated in both
resistors?

A 0.68W
B. 52W
C. 123W
J D. 168W

31. As more identical resistors, R, are added to the
circuit shown in the figure, the resistance between
points A and B will __.

A. increase
J B. decrease
stay the same

D. Change in an unpredictable manner

32. Three light bulbs are connected in series with a
battery that delivers a constant potential difference,
Veme. When a wire is connected across light

bulb 2 as shown in the figure, light bulbs 1 and 3 __.

v

emf

burn just as brightly as they did before
the wire was connected.

\/ B burn more brightly than they did before
" the wire was connected

burn less brightly than they did before
the wire was connected

D. goout

33. A 10 ohm resistor is attached to a 20 ohm resistor
in series. This combination is then attached to a 30
ohm resistor in parallel. This is then connected to a
120 V battery. What is the current flow through the
20 ohm resistor?

10 Q 20Q

120V
v A 40A
B. 6.0A
C. 80A
D. 16A

34. Two resistors of resistance R are connected in
parallel. The combination is connected in series to a
resistor of resistance 2R. What is the resistance of
this combination of resistors?

R
2R Wy
\NA— R —e

NN\

A. 05R
B. R

C. 10R
J D. 25R

35. What is the battery current I, when the switch in
the figure is closed?

+ 30 50
24V = a b
B 30 1Q
A. 1.09A
B. 8.00A
J C 9.14A
D. 125A
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36. What is the current in the 20 Q resistor in the
circuit in the figure?

A%

_ 2002
60V T 400 400

A. 033A
B. 0.60A
C. 10A
J D. 15A

37. What is the current that flows out of the ideal 9.0

V battery in the circuit in the figure?

VAVA

10€2 4002

20Q2

A. 0.07A
v B. 043A
0.54 A

D. 0.90A

38. What happens to the voltage across the resistor
R4 when the switch is closed?

R,

A. Increases
\/ B. Decreases
Stays the same

D. Increases and then decreases

1 gy 200
- 400

39. Which resistor has the greatest current going
through it? Assume that all the resistors are equal.

R, Ry Ry
1% _|_ R, R4
A Ry
v B. Rs
C. RzandR,
D. R;andR,

40. Which combination of resistors has the highest
equivalent resistance?

(a) (b)

W=
=3

(c)
Combination (a)
Combination (b)

Combination (c)

oS 0 w >

Combination (d)
The equivalent resistance is the same for

all the four circuits

41. How much energy is used by a 15 W electric
motor if it operates for half an hour?

A 127]
B. 450]
C. 9000]

V' D. 27000]
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42. The graph below shows experimental data for the 45. In order to double the power dissipated in the
potential difference across a lightbulb as a function of resistor R,

the current through the light bulb. The power AV

dissipated by the lightbulb when the potential

difference across the bulb is 12 V is most nearly __. N L
) ‘
18

16 4

14 e R

12 A. double the resistance R

10 o

B. double the voltage V

Potential Difference (V)

8
6 o \/ C. increase the voltage V by about 40%.
4 1,»4/‘ D decrease the resistance R by a factor of
(2) - © four
0 02 04 06 08 1.0
Current (A) 46. Two lightbulbs operate at 120 V, but one has a
power rating of 25 W while the other has a power
rating of 100 W. Which one has the greater
0.067 W resistance?
B. 7.7W
D 12w v/ B. The 100 W bulb

C. Both have the same resistance
43. If the current through a resistor is increased by a

factor of 4, how does this affect the power D. Resistance is independent of power
dissipated?
47. A fixed voltage is applied across the length of a
A It decreases by a factor of 4 tungsten.wire. An increas.e in t.he power dissip.ated
by the wire would result if which of the following
B. Itincreases by a factor of 4 could be increased?

C. Itdecreases by a factor of 8

A. The resistivity of the tungsten
V' D. Itincreases by a factor of 16 ) ]
V' B. The cross-sectional area of the wire

44, If the electric [potential across a resistor is C. The length of the wire
increased by a factor of 4, how does this affect the

i D. The temperature of the wire
power dissipated?

48. Copper wire A has twice the length and half the
diameter of copper wire B, but carries the same

B. Itincreases by a factor of 4 current [ If P is the rate at which energy is dissipated
in wire B, what is the rate at which energy is
dissipated in wire A?

A. Itdecreases by a factor of 4

C. Itdecreases by a factor of 8

\/ D. Itincreases by a factor of 16

A. P/8
B. P/4

C. 4P

J D. 8P
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49. In the circuit shown, R; = 9.00 2, R, = 14.0 22, 50. A 12.0 V battery is connected to a 7.54 ohm

R3 = 2.50 22,and V = 16.0 V. Find the total power resistor and a current of 0.999A is measured to flow
dissipated in the circuit in W. through the resistor. How much power is dissipated
as heat inside the battery?
Rl
Vv A 447w
Ry B. 7.10W
R, v C. 120w
I
—j\/\/\/\ ' D. 190w
A. 2.00W
B. 10.1W
C. 221w
J D 321w

Free Response:
1. True or False.

a. Two wires made of different materials, but of same length and area of cross section, have the same
resistivity. (False)

b. Conductors of the same material with different geometries have different resistances. (True)

Conductors of the same material with different geometries have the same resistivity. (True)

The resistance of a copper wire of constant cross-sectional area is directly proportional to its

length. (True)

e. The resistance of a copper wire of constant length is directly proportional to its cross-sectional
area. (False)

o o

2. A copper wire 3.2 mm in diameter carries a 5.0 A current. Determine the current density in the wire.

__I_ I
]_A_nrz
, 5.0 A )
j = 6.2 X 10°> Am™2

T 7(1.6 x 10-3 m)?

3. What is the resistance of a copper wire of length [ = 10.9 m and diameter d = 1.30 mm? The resistivity
of copperis 1.72 x 108 Qm.

pL

109 m
R=—r=(172x% 1078 Qm)(

7(0.65 X 1073 m)?2

) =0.141 0
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4. A potential difference of 12.0 V is applied across a wire of cross-sectional area 4.50 mm?2 and length

1000 km. The current passing through the wire is 3.20 x 1073A4.

a. What is the resistance of the wire?

V120V 3950 0
] 320x10734

b. What is the resistivity of the wire?
_RA (3750 0)(4.50 x 107° m?)

— -8
=7 1000 000 m = 169> 1077 am

c. What s the conductivity of the wire?

! ! 5.92 x 107 (Qm)
= —= = D. X
5 169 x 10-8 Om m

5. Two conductors are made of the same material and have the same length L. Conductor A4 is a hollow
tube with inside diameter 2.00 mm and outside diameter 3.00 mm; conductor B is a solid wire with
radius Rz. What value of Ry is required for the two conductors to have the same resistance measured

between their ends?

The resistance will be the same when their cross-sectional
areas are the same.

do\>  (dp\? 1S
nRBzzn(70> —n(é) :>RB:E do® —d;*

1
Rp = E\/(3.00 mm)? — (2.00 mm)? = 1.12 mm

|

2.00 mm|f

L

}%ﬂl m
1

pan

Conductor A

Conductor B

6. A potential difference of 12.0 V is applied across a wire of cross-sectional area 4.50 mm? and length

1000 km. The current passing through the wire is 3.20 x 1073 A.

a. What is the resistance of the wire?
B AV B 120V

e 0
I 3.20x 1073 4 3750

b. What is the resistivity of the wire?
_RA (3750 2)(4.50 x 107° m?)

— -8
P=7 1000x 103 m o910 am

L -

Y

I ]
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7. Consider a battery that has V; = 15.0 V when it is not connected to a circuit. When a 10.0 Q resistor is
connected with the battery, the potential difference across the battery’s terminals drops to 12.5 V. What is
the internal resistance of the battery?

, : “MWh-
The current flowing through the resistor: R
A 12.5V_12514
R 1000
/
Ve =IReq =I(R + Ry) A ]| ! \B
15.0V = (1.25 4A)(10 2 + R;) - T I_‘\ =
R; =2.0Q R, Vi

8. A battery with an emf of £ = 12.0 V/ has a terminal voltage of 11.5 V when the currentis I = 3.0 A.

a. Calculate the battery’s internal resistance 7.

E=IR+1Ir

120V =115V + (3.0 A)r
05V

r = m =0.17 1

b. Find the load resistance R .
V 115V
= =381

I 3.04

9. The figure shows a battery of emf £ and internal resistance r = 0.15 2 connected to an external resistor
R =8.00 0.

a. Find the currentin an 8.00 {2 resistor if the voltage r e : -
across the battery (the terminal voltage) is 9.00 V. a |—, |+ b
_V_9.00V_1131‘1 ': VvV
TR 8000 I ]
11 il
LA
b. What is the emf of the battery?
E=IR+1Ir
€=9.00V+(1.13 4)(0.15 1)
E=917V
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10. The figure below shows three resistors connected in a circuit.

a.

b.

C.

What is the equivalent resistance of the 10.0 £
circuit? W
The two 20 () resistors are in parallel with
each other.
1 1 1 1 60.0 V= §20.0Q
RP_ZOQ+ZOQ_1OQ
Rp =100

Req =100+ Rp =1002+1002 =200

What is the current through the 10 () resistor?
V. 600V 30 A

Req 2002

What is the voltage across the 20 Q) resistors?
V=IRp =(3.04)(1002)=30V

11. The figure below shows a circuit with four resistors.

a.

What is the equivalent resistance of the circuit
when the switch is open?

R __( 1 1 )_1 3.00 Q)
@ " \R,+R, R3;+R,

1 1 L
R,., = + ) —
eq Q009+3oon 5000 + 1.00 2 240V

Req = 3.00 .Q 3.00 Q

What is the current in the circuit when the

AW\

switch is open?
V. 240V

R., 3.000

=8.004

What is the equivalent resistance of the circuit when the switch is closed?
() rd)
“\Ry Ry R; " Ry
-1

R = ( 1 N 1 ) N ( 1 N 1 )
€4~ \3.002 5.00 3.0002 1.000n
Ryq = 1.8802 +0.750 = 2.63 1

-1

What is the current in the circuit when the switch is closed?
vV 240V
= =914 A

Roq 2630

§20.0 Q

5.00 )

1.00 ()
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12. For the circuit shown in the figure, R; = 6.00 2, R, = 6.00 2, R; = 2.00 0, R, = 4.00 2, R; = 3.00 0,
and the potential difference is 12.0 V. AA~

a. What is the equivalent resistance for the R, L AAA~—AAA~ R;
circuit? i R, R,

1 _1
R., =R <— ) R
eq =Rt R2+R3+R4 + s

1 1 -1
Req = 6.00.2+ (6.00 02000 +4.00 !2) +3.000

Req =6.0002+3.0002+3.0002 =12.00

b. What is the current through Rs?
V.o 120V

Req 12.00

=1.004

c. What s the potential drop across R3?
The current through each branch is /2, so potential across Rj:

IR;  (1.00 A)(2.00 2)
V3 = — =

=100V
2 2

13. Three resistors are connected across a battery as shown in the figure.

a. What s the equivalent resistance of the circuit? 192 ()

Reg = 1920+ (o)
eqa = 1920 1920
Reg = 1920+ 96 2 = 288 (2 120.V== 1920 192 Q

b. How much power is dissipated across the three

resistors?
b vz (120 V)? _cow
~R,;, 2880

c. Determine the potential drop across each resistor.

Current from the supply:

1= =29 4174
Ry 2880

V, = IR, = (0.417 A)(192 2) =80V
V, =Vs = IRp = (0417 A)(96 2) = 40 V
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	3. A conductor carries a current of 50 μA. If the area of cross-section of the conductor is 50 mm2, then value of the current density is ____.

