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MCQ Questions



LO e Sate Ohm’s law and applies it to simple circuits (AV=IR) and define a resistor as a
(] device designed to have a specific resistance and identify its Sl unit as ohms (Q).

R F e Student Book
) P.(93 - 94)

° P.96
° Q.(13 - 18)
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T.Mutasem Jarwan

Ohm’s law: The current through a resistor is

directly proportional to the potential

13. An automobile panel lamp with a resistance of
33 O is placed across the battery shown in Figure 10.

What is the current through the circuit?

difference across it.

AV
R = — 12
i Y |
| =
R = AV | rED
v I Bl
Unitof (R)===0Q [t
A Ohm's AV 12 F_ ;'
I = _R =—=0.364 G

Resistor: a device designed to have a
specific resistance.

Resistors are used to Control
the current in a circuit.

«K
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14. A sensor uses 2 x 10~ *A of current when
it is operated by the battery shown in Figure

12. What is the resistance of the sensor circuit? = What is the voltage of the source?

15. A motor with the operating resistance of 32 () is
connected to a voltage source as shown in Figure 12.

2.0x10~4 A | |
+H — —_ | - Motor
AV r = AV 2—  +L 32Q
R = T 3.0V[J Sensor l‘ R = T v lf ‘,T
_I.l — — Il’ Battery —l |
Figure 11 Figure 12 38A
AV = IR

R = =15x%x10%Q
2x 1074

AV = (3.8)(32) = 121.6V




§> G10 ADV Physics T.Mutasem Jarwan

16. A lamp draws a current of 0.50 A when it is 17. A 75 W lamp is connected to 125 V.
connected toa 120 V source.

a. What is the resistance of the lamp? a. What is the current through the lamp?
R—AV —120—2409 I : 7> 064
1 05 TAV 125
b. What is the power consumption of the lamp? b. What is the resistance of the lamp?
_ = — AV 125
P=IAV =(05)(120) =60 W R=" = 20830
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18. CHALLENGE A resistor is added to the lamp in the previous problem to reduce the current to
half its original value.

a. What is the potential difference across the lamp?

AV = IR = (0.3)(208.3) =625V
b. How much resistance was added to the circuit?

AV 125 Riotar = Rlamp + Rpew
Riotar = =05 = 41660 R, = 416.6 — 208.3 = 208.3 O
0.3 416.6 = 208.3 + R,

C. At what rate does the lamp transform electrical energy
into radiant and thermal energy?

P=1IAV = (0.3)(62.5) =18.75 W




The figure shows two lamps (A) and (B), connected to

the same voltage.

Which one has the higher electric resistance value?

s dl Byds Laghaogs 13+ (B) 5 (A) (aolisas S0 (1

S el Al Aaglin 2ach 4 Lagia g

(] (8)

Lamp (A) (A) 7 Lwall
Lamp (B) _ Bttt L™ |
They are equal olsleia
|‘ Insufficient information ailS 4k Slaglall

AV'?.. ) oo Yesisteweo
rR high Powe”
.
05 ;U_‘J\;" b"‘“
A1 fr )

«K



LO:

RF:

EX:

Analyze simple electrical circuits that contain combinations of resistors and
batteries and evaluate the current passing each resistor and the potential
difference across it.

Student Book
P.(91 - 92)

P.92
Q.(8-12)
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8. Draw a circuit diagram to include a 60.0 V battery, an ammeter,
and a resistance of 12.5 () in series. Draw arrows on your diagram
to indicate the direction of the current.

12.5Q

9. Draw a circuit diagram showing a 4.5 V battery, a resistor, and
an ammeter that reads 85 mA. Show the direction of the current
using conventional rules and indicate the positive terminal of the

battery. @

85 mA
— 45V 530

10. Add a voltmeter to measure the
potential difference across the
resistors in the previous two
problems. Label the voltmeters.

S ®

R
&

q“
M+

«K
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11. Draw a circuit using a battery, a lamp, a 12. CHALLENGE Repeat the previous problem, adding an
potentiometer to adjust the lamp’s ammeter and a voltmeter across the lamp.
brightness, and an on-off switch.
(V)
Lamp l U
—0 @
— Battery + 0
—_ * —
— A~ —
Switch Potentiometer T
—./._W—

https://phet.colorado.edu/sims/html/ci

rcuit-construction-kit-dc/latest/circuit-
construction-kit-dc en.html

«K
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[ ] Sate Ohm’s law and identify devices which obey Ohm’s law and apply it to simple
o circuits (AV=RlI).

O Student Book
® P.(93 - 94)

o P.94; P.97
° Getit; Q.21
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Ohm’s law: The current through a resistor is directly proportional to the
potential difference across it. @) Ohmic
Potential i
A device having constant resistance independent of the potential difference dic;f:e:ie resistance
obeys Ohm’s law.
a P AV i
= — Slope= R
L Get It? I ¢
Explain which devices obey Ohm'’s law.
Current
Most metallic conductors obey Ohm’s law, at least over a limited range of voltages.
Many impqrtant devices, howev'er, such as a phone or calculator, contain transistors and ® | Non-Ohmic
diodes, which do not obey Ohm’s law. Potaigal | resistance
) ) ) ) o difference
Ohmic resistance: resistance which obeys ohms law, it is constant
(linear). ex: most conductors.
Non-ohmic resistance: resistance which does not obey ohms law it is
Current

varying (nonlinear). ex: transistors and diodes in electrical devices.




The two figures below show a graph of the changes in potential difference with electric AV (V)
current for two electrical resistors, where figure (a) is for a metal resistor, and figure (b) is N
for a lamp resistor.
4aslaal (@) Sl o) G (il 56S (e gl (b 5eSI Ll e agad) (38 ual Ll Laws ) bl JSEN
Tlaas dasladl (b) JSil 5 4 508

> (A)
#- Which of the two figures obeys Obama's law (Ohmic resistance)? Justify your answer. Figure (2) JS&f
felifal s (a5l A slia) o g) (il umdy SN (g
AV (V)
Because the intensity of the electric current is directly proportional to the potential r
difference between its ends, which achieves a constant value of the electrical resistance.
Al S Ao alall Aaud =S 3t Loy dudylo ¢ 13,8 ae b ols coaliis 3L
> (A)
Figure (b) Jsal

«K




The electric current as a function of voltage of a wire is presented by the (V, 1) graph. Use the graph below to
answer items that follows:
ol e Al slind ) s 1 2350 (V1) (bl pua Sl IO (e Ll agad A e il Jias o

#- Find the resistance of the wire.
Cellll e slia laia 2a ) 110

R=slePe = 7= 2H . )4é5 s 9.0
& = 8.0

(v-1)Graph

#- What is the power dissipated in the resistor when the applied 30 + T/

voltage is 5 V?.
¢5V Gahall agall 5% Ladie da saall 8 saxall 3 08 L 1.0

P-I*R = (3)7C145) = 1Y. 85 w 0 1

«K
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] AV . .
21. Resistance Joe states that because R = — if he increases the voltage, the
resistance will increase. Is Joe correct? Explain.

No;

resistance depends on the device. When V
increases, so will I.




a4

® Explore connecting resistors in series and in parallel and determine the properties and
° uses of each kind of connection by studying the electric current and the potential

difference across each resistor.

Student Book
R F ° P.97
) P.(104 - 105)

P.(109 - 111)

o P.105 Q.(42 - 46)
P.109 Q.(52-54)
® P.112 Q.(55-58)
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Series circuit: a circuit in which there is only one path for the - | +
current : |

- In sires circuit the current across each resistor is the same

liotar =1h =1, =I5 ...

- In sires the potential difference divide between the resistors

AVtotal: AVl + AVZ ~+ AV3

- Calculating equivalent resistance AV = IR

_ The equivalent resistance is always greater
liotaiRiotar = 1Ry + IR, + I3R5 ... quivaien’ . y>8
than any individual resistance.

If one of the components is broken, then
Riotaqt = R{ + R, + R3 + --- all the other components will be off.
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Parallel circuit: A circuit in which there are several paths for the =
current to flaw. '\
- In parallel the potential difference across each resistor is the same
——AW——
AVtOtCllz AV1= AV2= AV3
- In parallel the current from the source divide between the resistors
——AW——
Loty =1L + 12 + 13
- Calculating equivalent resistance — AN———
AViotar _ AV, N AV, N AVs | AV
Riotar Ri R, R; When using calculator | = —

«K



A student is deriving an equation for the equivalent
resistance of resistors in series. He writes the following
steps but does not justify them.

Stepl V=V, +V,
Siep2 but'V = IR
Which step is justified using conservation of charge? Siep3 s0 IR = IR, + IR,
oS Jeid e @ | olesliall KL Raalall Alslas CJUall i Sepd butI=1I =1,
ot Jlaill e Aaasll Saplaal AL Rastall Aokads lliall ghiiot Step 5 ThereforeR =R, + R,
APSPPR I (W AN | 2

Wl i lage plaiiuol Ly (e @l shai)l Ao

|‘ Step 1 135l
Step 2 2350aill
Step 3 33ghall

«K
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42. Three 22 () resistors are connected in series 43.A 12 (),a150Q,and a5 Q resistor are
across a 125V generator. connected in a series circuit with a 75 V battery.

(a) What is the equivalent resistance of the (a) What is the equivalent resistance of the circuit?

circuit?
Req:R1+R2+R3 Req:R1+R2+R3
Req =22+22+22=660Q Req=12+15+5=320

(a) What is the current in the circuit?
(b) What is the current in the circuit?

AV = IR,
AV = IR,
=2 2.34 A
AV 125 —R._. T 32~
I=— =—=19A Req 32
Req 66
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44. A string of lights has ten identical bulbs with 45. A 9V battery is in a circuit with three resistors
equal resistances connected in series. When the connected in series.?

string of lights is connected toa 117 V outlet,
the current through the bulbs is 0.06 A. What is
the resistance of each bulb?

a. If the resistance of one of the resistors increases,
how will the equivalent resistance change?

It will increase.
Req == Rl + Rz + R10 Req = 10R (1)

b. What will happen to the current
AV = IReq

AV ) )
AV 117 I = — 1950 it will decrease.
=1950Q...(2)

Req == 0,06

Substitute 2 into 1:

c. Will there be any change in the battery voltage?

No. It does not depend on the resistance.
1950 = 10R R =195()
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46. CHALLENGE Calculate the potential differences across three resistors, 12 (), 15 (), and 5 (), that are
connected in series with a 75 V battery. Verify that the sum of their potential differences equals the
potential difference across the battery.

AV, = IR, = 2.3 (12) = 28V

AVi,: = AV, + AV, + AV; = 75V =voltage of battery
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52. A 22 O resistor and a 33 () resistor are 53. Three resistors of 3.3 k), 4.7 k), and 3.9 k() a
connected in series and are connected to a reconnected in series across a 12 V battery.
120 V power source.
a. What is the equivalent resistance of the circuit? a. What is the equivalent resistance?

Req=R1+R2 Req:R1+R2+R3

Req = 22+ 33 =550 Req = 3.3+44.74+3.9 =119 kQ
b. What is the current in the circuit? b. What is the current through the resistors?

I av 120 2.2 A I—AV = Lz = 0.001A

Ry 55 7 ~ Rey 11900

c. What is the potential difference across each resistor? | c. Find the total potential difference across the three
resistors.

AV, = IR, = (2.2)(22) = 484V

AV, = IR, = (2.2)(33) =72.6V
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54. CHALLENGE Select a resistor to be used as part of a voltage divider along with a 1.2 kO resistor.
The potential difference across the 1.2 kO resistor is to be 2.2 V when the supply is 12 V.

R, + 1200) = 6545.45 —()—
AVR, (Ry )

V., =
2" R +R,
R, = 6545.45 — 1200 = 5345.45 O R Rs
, _ (12)(1200) 1 :
R, + (1200) a0 VNN : VN
(2.2)(R, + 1200) = 14400 v
il
14400

(R, + 1200) =

2.2

«K
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55. You connect three 15.0 Q) resistors in parallel across a 30.0 \V battery.

(a) What is the equivalent (b) What is the current (c) What is the current through
resistance of the parallel circuit? = through the entire circuit? = each branch of the circuit?
-1 AV, = AV, = AV; =30V

1 1 1 1 2 3
Req = +—+ AV = IReq

R, R, Rj

AV 30 I—AV—BO—ZA
. [=—=—=6A "R, 15
o (L, 1 1 Reqg 5
@ \15 15 15 AV 30

[,=—=—=2A
27 R, 15

Reg =50
L _Av _30_
> Ry 15
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56. Suppose you replace one of the 15.0 Q) resistors in the previous problem with a 10.0 O resistor.

(a) How does the equivalent (b) How does the current (c) How does the current through one
resistance change? through the entire circuit of the 15.0 O resistors change?
?
L1\t change: AV, = AV, = AV =30V
Reyg=|=—+—+
= <R1 R, R3> AV = IR,
L AV 30 3 A
AV _ 30 TRy 10
o (L 1 1\ ' =Ry 3077/
@ \10 " 15 15 LAV _30_ .,
27 R, 15
30
Req == ) AV 30

;=—=—=2A
3 Ry 15
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57. You connect a 120.0 Q) resistor, a 60.0 Q) resistor, and a 40.0 Q) resistor in parallel acrossa 12.0 V
battery.

(a) What is the equivalent (b) What is the current (c) What is the current through each
resistance of the parallel circuit? = through the entire circuit? = branch of the circuit?
-1
1 1 1 — — —
Req=< LN > AV, = AV, = AV = 12V
Ri Ry Rj AV = IR,
I, = AV _ 12 0.1A
. AV 12 PRy 120
b 1+1+1 I:R—=%20.6A
€@ \120 " 60 ' 40 e L=V _12 o
7R, 60
Req = 200 AV 12
I3 =—=—=03A
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58.CHALLENGE You are trying to reduce the resistance in a branch of a circuit from 150 ) to 93 (). You
add a resistor to this branch of the circuit to make this change. What value of resistance should you use,
and how should you connect this resistor?

to reduce the resistance, a parallel resistor
should be added.

1 1 1 1 1 1 19

_|_ =
Req Ry R, | R, 93 150 4650
1_ 1 1 R_4650_245Q
93 150 R, 2719
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P Analyze simple electrical circuits that contain combinations of resistors and batteries
° and evaluate the current passing each resistor and the potential difference across it.

R F [ Student Book
@) P.(104 —112)

o P.,105 Q.(42 - 46)
. P.(108-109) Q.(47 - 54)

P.112 Q.(55 - 58)



§>Series Circuit

Calculate the equivalent resistance and the total current passing
through a series circuit

47. The circuit shown in Example Problem 4 is
producing these symptoms: the ammeter reads
0 A, AV; reads 0V, and Al/; reads 45 V. What has
happened?

R, has failed. It has infinite
resistance, and the battery
voltage appears across it.

49. Holiday lights often are connected in series and
use special lamps that short out when the voltage
across a lamp increases to the line voltage. Explain
why. Also explain why these light sets might blow
their fuses after many bulbs have failed.

If not for the shorting mechanism, the
entire set would go out when one lamp
burns out. After several lamps fail and
then short, the reduced total resistance
of the remaining working lamps results
in an increased current that is sufficient
to blow the fuse.

«K



S o C. .t Calculate the equivalent resistance and the total current passing
eries Circui through a series circuit

48. Suppose the circuit shown in (Example Problem 4) has these values: R, = 255 (),
R, =290 Qand AV; = 17 V. No other information is available.

1 I'Ili-l-
L
'-—V\N‘:[' '

a. What is the current in the circuit? c. What is the total power used in the circuit,
and what is the power used in each resistor?

AV 17
[,=— =——=0.067A Pior = IAV;or = (0.067)(36.5) = 2.45 W

R4 255

. o P, =I°R = (0.067)?(255) = 1.1

The current in the circuit is the same ! ! (0.067)%(255) > W
Series connection P, =1?°R, = (0.067)%2(290) =13 W
b. What is the potential difference across the _ _ _
battery? d. Does the sum of the power used in each resistor in the
AV, = IR, = (0.067)(255) = 17V circuit equal the total power used in the circuit? Explain.

Yes. The law of conservation of energy states that energy cannot be
AV, = IR, = (0.067)(290) =195V created or destroyed; therefore, the rate at which energy is converted,

or power dissipated, will equal the sum of all parts.
AVior = AVy + AV, = 17 + 19.5 = 36.5V




S o C. .t Calculate the equivalent resistance and the total current passing
eries Circui through a series circuit

50. The circuit in Example Problem 4 has 51. CHALLENGE A series circuit is made upofa 12 V
unequal resistors. Explain why the resistor with battery and three resistors. The potential difference
the lower resistance will operate at a lower across one resistor is 1.2 V, and the potential
temperature. difference across another resistor is 3.3 V. What is

. : . the voltage across the third resistor?
The resistor with the lower resistance

will dissipate less power, and thus will AV = AV, + AV, + AV,
be cooler.

12 =12+ 3.3 + AV;
AVs=12—1.2+ 3.3

AVy= 7.5V




-
Schematic diagrams (a) and (b), each showing one method of connecting three identical lamps in an electrical circuit to a
similar power supply line. Based on the schematic diagrams, answer the following:

Crpana 1) (A 12l B Sl jaaay A0k 1S5 iy A Alildi abiae AV Jua ¢l (3 5k ol bagia JS mia i (b) 5 (a) Olebaskaddll Gl )

b e aal ((ppdayladl
What is the name of the way the three lamps are connected in each of (a)
the schematic diagrams? -
¢ oparasill Cpa 1 (e JS 8 AN prbiaall Jpon 55 L 3 3l 48l and Le W
Schematic diagrams (a) Series connection
(a) Hasbadl) au S5l e Jua sl ©)
— E —
Schematic diagrams (b) Parallel connection R t—




Schematic diagrams (a) and (b), each showing one method of connecting three identical lamps in an electrical circuit to a

similar power supply line. Based on the schematic diagrams, answer the following:
rpanl) I 1l BN 2ael jamay Ayl 5eS 5 s L Aliaie meplias A Jpa il 5y (s2a) Lagie S a5 (b) 5 (@) Obkasbaaall (jlass )

PR DYy ¢ Odandadl
" Study each schematic diagram (a) and (b) well, determine which one of them fits each
guestion in the table, by putting a sign (V). (a)
(V) 3L e Al g Jsaad) (& ) IS ol Laghia () 238 5 (b) 5 (@) Cbasbadll Gaan )l o BIS Gyl - w
Question Schematic diagrams .
Jligad) At} a ) - - -
1 Which diagram would have the highest voltage across each lamp? v (b)
z o e el Al S < o=
2 In which diagram would the lamps be brighter? v
fle o S8 mubiad) ) Sin ~luae ol 3
3 In which diagram if one lamp, blows out, all others will stop glowing? J :
S22 5l e 5 AY) zaubad)l Gl 5 xubiad) aa) adl 13 i g 8 .
4 Which diagram would have less electric current in it? y
S8 LS Lt g S abada (g e




I 0 o Explain how current in transmission lines is altered to reduce thermal energy
[ ] transformations.

R F e Student Book
) P. (101)

E X O P.102
O Q.(31-41)



§>Electrical Energy Transmission

Explain how current in transmission lines is altered to
reduce thermal energy transformations.

Providing Electrical Enerqy:

Power plants produce huge electric energy for a
whole city by using generators.

Generators: devices convert mechanical energy into
electric energy.

National grid is the network of power plants,
powerlines and electricity infrastructure that allows
electricity to be generated, transported and used
across the country.

Transformers: devices change the voltage.

Transmission lines are used to transfer electric
energy from generators to homes.

POWER PLANT STEP-UP TRANSMISSION

500,000 V

TRANSFORMER SUBSTATION

HOME TRANSFORMERS DISTRIBUTION
SUBSTATION

Electric companies provide
electric energy (not power).




§>Electrical Energy TransmiSSion Explain how current in transmission lines is altered to

reduce thermal energy transformations.

How can the energy be transmitted over long distances with as little
transformation to thermal energy as possible?

The energy transform at a rate of (P = I?R):

To reduce the loss by transmission lines, there are two ways

1. Resistance reduced: all cables have small resistance,
that depends on its length and the thickness of the wire.

Cables of high conductivity and large diameter (and therefore low
resistance) are expensive and heavy.

The resulting unwanted

2. Current reduced: by voltage increasing to keep power (P thermal energy the Joule
= [IAV) constant.

heating loss, or I*R loss.

Increasing the voltage reduces the current without changing the power.




An electric heater with a resistance (R) works with a voltage OIS 1) (120 volt) s_laie aga (38 Jani (R) e slie 3l

difference of (120 volt), if the amount of thermal energy 65 (10.0 5) Ok slaaall Lgaiss il 4y i yall A8l )aia
produced by the heater during (10.0 s) is (2.0 X 10%J).What 3larall da glia laie L (2.0 X 10%))
is the resistance of the heater?
V':.
MN-= 120V E-PE P = éﬁ
i‘ - /O p] ’P: .é- 2
o £ R = &Y
E ~2Xx\6 Y P
p- 22X 2
fR -2? - 10 _ (2s) -
R = 3 -
<) 2X12
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§>Electrical Energy TransmiSSion Convert energy in joules to kWh and calculate the consumption and cost of

electrical energy used by different devices

31. An electric space heater draws 15.0 A from a 120 V source. It is operated, on the average, for 5.0 h
each day.

(a) How much power does the heater use? (c) At 50.12 per kWh, how much does it cost
to operate the heater for 30 days?
P = IAV = (15)(120) = 1800 W

¢ = E X price = (270)(0.12) = $32.4
(b) How much energy in kWh does it consume

in 30 days?
E =Pt = (1800)(30 x 5 x 60 x 60)

E =972 % 10°]

Convert the energy
o972 10°
3.6 x 106

= 270 kWh




Convert energy in joules to kWh and calculate the consumption and cost of

§>EIeCtrical Energy TransmiSSion electrical energy used by different devices

32. A digital clock has a resistance of 12,000 ) and is plugged intoa 115 V outlet.

(a) How much current does it draw? (c) If the owner of the clock pays AED 0.12 per k\Wh,
how much does it cost to operate the clock for 30 days?
I—AV— 115 =9.6x 1073A
R 12000 E = Pt = (1.1)(30 x 24 X 60 x 60) = 2,851,200 |
(b) How much power does it use? 2851200
E = = 0.8 kWh
6
P_sz _1152_11W 3.6 X 10
R 12000

¢ = E X price = (0.8)(0.12) = 0.1 AED




Convert energy in joules to kWh and calculate the consumption and cost of

§>EIeCtrical Energy TransmiSSion electrical energy used by different devices

33. An automotive battery can deliver 55 A at 12 V for 1.0 h and requires 1.3 times as much energy for
recharge due to its less-than-perfect efficiency. How long will it take to charge the battery using a
current of 7.5 A? Assume the charging voltage is the same as the discharging voltage.

Idischarge = 554 Pdischarge — IdischargeAV Echarge = 1-3Edischarge

AV =12V Paischarge = 55(12) = 660 W | Ecparge = 1.3(2376000) = 3088800

taischarge = 1h

Pcharge = IchargeAV
Echarge = 1-3Edischa,rge Edischarge =Pt

Pcharge =7.5(12)=90W
tcharge =7 Edischarge = 660(1 x 60 X 60)

t _ Ecparge 3088800
crarge = Pcharge - 920

Icharge — 7514 Edischarge == 2376000] = 34320 s

=95h




. e e Convert energy in joules to kWh and calculate the consumption and cost of
§>EIeCtrlcal Energy TransmISS’on electrical energy used by different devices

34. CHALLENGE Rework the previous problem by assuming the battery requires the application of 14 V
when it is recharging.

Idischarge = 554 Pdischarge - IdischargeAVdis Echarge - 1-3Edischarge

AViaischarge= 12V Pgischarge = 55(12) = 660 W | Ecpgrge = 1.3(2376000) = 3088800

tdischarge = 1h
Pcharge = IchargeAVcharge

Echarge = 1-3Edi5charge Edischarge =Pt
Pcharge =7.5(14) =105 W

tcharge =7 Edischarge = 660(1 X 60 X 60)
_ E 3088800
Icharge = 7.54 Edischarge = 2376000] tcharge = charge = = 29417 s
Pcharge 105
AVcharge= 14V =8.17h




. Apply the equation of power (P = [?R = A—Vz) to solve
§>PraCtlce PrObIemS numerical problems !

35. Energy Forms A car engine drives a generator, which transfers electrical energy to the car’s
battery. The headlights use the energy stored in the car battery to produce light. List the forms of
energy in these three operations.

Mechanical energy from the engine converted to electrical energy in the generator; electrical energy stored as
chemical energy in the battery; chemical energy converted to electrical energy in the battery and distributed to the
headlamps; electrical energy converted to light and thermal energy in headlamps.

36. Resistance A hair dryer operating from 120 V has two settings, hot and warm. In which setting is the
resistance likely to be smaller? Why?

AV? Hot: TT,PT,RI
- Vol ' .
P R oltage is constant Warm:TL PL R1

Power is inversely proportional to resistance
Hot draws more power, P =1V, so the

fixed voltage current is larger. Because

Power is directly proportional to temperature
| = V/R the resistance is smaller.

(Joule heat loss)




numerical problems

§>Practice PrObIemS Apply the equation of power (P = [?R = ATYZ) to solve

37. Efficiency Evaluate the impact of research to improve power transmission lines on society and
the environment.

Research to improve power transmission lines could benefit society. If less power was lost during transmission, some
possible benefits include lower cost of electricity and less coal and other power-producing resources would have to
be used, which would improve the quality of our environment.

38. Voltage Why would an electric range and an electric hot-water heater be connected to a 240-V circuit
rather than a 120-V circuit?

For the same power, at twice the voltage, the current would be halved. The | 2R loss in the circuit wiring
would be dramatically reduced because it is proportional to the square of the current.

39. Energy Cost A consumer uses 3098 kWh in29 days. She is charged $0.077592 per kWh for the
electricity plus $0.029998 per kWh for its distribution. What is the bill for the 29 days?

¢ = E X price =3098 X 0.1075572 = 333.2 %




. Apply the equation of power (P = [?R = £) to solve
§>PraCtlce PrObIems numerical problems !

L i
40. Resistance and Power A toaster is connected to the circuit shown in Figure 17.
a. What is the resistance of the toaster? + toaster
— 120 V
R AV 120 29 Q) o
1 42 '
1=4.2A l
b. At what rate does the toaster transform energy? ~—
P Av? _ (120)° 496.5 W
R 29 77

41. Critical Thinking When demand for electric power is high, power companies sometimes reduce
the voltage, thereby producing a “brown-out.” What is being saved?

Power, not energy; most devices will have to run longer.
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LO e State Kirchhoff’s loop / junction rule and relate it to the conservation of energy / charge
o and apply Kirchhoff’s loop / junction rule to electric circuits.

R F e Student Book
) P.(112 - 113)

EX *  pus
e Q.(60 - 65)



§>KirChh0ff’S Rules State Kirchhoff’s loop rule and relate it to the conservation of energy

The loop rule:

the sum of increases in electric potential equals the sum of
+ 5V R,

decreases in electric potentials around a loop. it
Ve R3S 9V

AV =0 loop rule +V 4V R,

AV + —AV, + —AV, = 0 AV = AV, + AV,

Kirchhoff’s loop rule is based
Batteries in same direction increase the electric potential on conservation of energy.

but resistors decrease the electric potential (voltage drop).

The black-blue path in the circuit above shows:
electric potential increases by 9 V as this charge travels through the battery
electric potential decreases (drops) by 5 V as this charge travels through first resistor.

the drop in electric potential across the second resistor mustbe 9V-5V=4V.




§>Kirchhoff’s Rules State Kirchhoff’s junction rule and relate it to the conservation of charge

The junction rule:

3A
the sum of current entering a junction equals the sum of 2A
current leaving the junction. OV Ry
v 1A| R

X [in =X lout  junctionrule R,
=1L+

Kirchhoft’s junction rule is
Junction: a point where three or more wires are connected based on conservation of
together. charge.

The circuit above shows a red point which represents a junction:
dark arrow is the current enterers the junction 3 A.
blue and green arrows are the currents leave the junction (1 A and 2A).

the currents enter equal to current leave (3A=2 A+ 1A).




conservation laws for basic scientilic quantities.

What is the name of the physical quantity on which the
loop rule in Kirchhoff's rules is based?

€ JuaWa|3

m
m
3
m
=3
=3
.y

clyd aal (oo cioield 1845 ple g tin€ iliga yduall ellall CasiS)

sucliy .the loop rule dilal 5ucls Leay LS 1 anl  SII 51 g Juloes
o Bueld K 4w YY) Ladd s pee g the junction rule (Alsgll) sodall
rulal dcele SleST lads (ol 8 e s (sl

SiptinS Jueld § dilell Suels Lole cuid @) asbpall 4aSI ol Lo

Energy willalt \/
Momentum (pd31) 3852l 4aS
charge LAl
Speed ae,l




Based on the information written on the figure that represents a closed
electric circuit.

Ri=250

=6 A | . l__C.
Al ALy 568 5 0 ey o3l SN e &3 gaal) il e Jadins =20 |

A- What is the reading of the ammeter (A) in . B- What is the potential difference across the
the figure?

_ battery.
SN 2 Onaall (A) faed) 5ol 8 jlaie L

ot mint C

s M 2= leap L

lm e

Ul kg el (58 )l 2a

AN, ., — DNy — BV,

T =1 +1o
é - 9 +L‘:.

-

-

=gl |

DV\:’AH — IR: - IT—Q; - =
Py - grc25) —HI(25) 2o

ZZ:L/ A APNeay = |5+ |O =25\

1;=20A

Ry=50¢

«K



. Solve problems to find the current, voltages and
Practice Problems resistances in circuits

60. Total Current A parallel circuit has four branch currents: 120 mA, 250 mA, 380 mA, and 2.1 A. How
much current passes through the power source?

I, =120 x 1073 = 0.12
I, =250 x 1073 = 0.25

1211+12+I3+I4

[ =012+ 0.25+0.38+ 2.1
I; =380 %1073 =0.38

I =285A
14 — 21




. Solve problems to find the current, voltages and
Practice Problems resistances in circuits

61. Total Current A series circuit has four resistors. The current through one resistor is 810 mA.
What current passes through the power source?

810 mA. Current is the same everywhere in a series circuit.

62. Circuits You connect a switch in series with a 75-W bulb to a 120-V power source.

a. What is the potential difference across the switch when it is
closed (turned on)?

0 V because the switch act like a wire with R=0 AV =IR=0

b. What is the potential difference across the switch when it is
opened (turned off)?

0 V because the switch act like a wire with R=0 AV =IR=0




. Solve problems to find the current, voltages and
PraCtlce PrObIemS resistances in circuits

63. Loop Rule Compare Kirchhoff’s loop rule to walking around in a loop on the side of a hill.

When you walk around in a loop on the side of a hill and return to the starting point, the sum of the increases in
height up the hill and the sum of the decreases in height down the hill are equal. When an electric charge travels
around a loop in an electric circuit, the sum of the increases in electric potential equals the sum of decreases in
electric potential.

64. Junction Rule Explain how Kirchhoff’s junction rule relates to the law of conservation of charge.

The total number of charges is conserved. In an electric circuit, the total number of charges
into a section of that circuit must equal the total number of charges out of that same section
of circuit.




. Solve problems to find the current, voltages and
Practice Problems resistances in circuits

65. Critical Thinking The circuit in Figure 27 has four identical resistors. Suppose that a wire is added to

connect points A and B. Answer the following questions and explain your reasoning.
a. What is the current through the wire? P R
0 A; the potentials of points A and B are the same. -;i g -
b. What happens to the current through each resistor? [ R R
nothing
Figure 27

c. What happens to the current through the battery?

nothing

d. What happens to the potential difference across each resistor?

nothing

«K




LO:

RF:

EX:

1.Explain the importance of a voltage-divider circuit to achieve a desired potential
difference.

2.ldentify a type of variable-value resistor, whose value depends on the presence of
certain factors such as heat, light, etc.

Student Book
P. 106

P. 106
Figure 22

8



. . . Use the voltage divider circuit as a series circuit to calculate
Serles C’rCUIt resistances and voltage drop across the components

Series circuit of two resistors is also called a voltage divider, it produces a source of potential
difference that is less than the potential difference across the battery.
R;: unknown resistor used as

resistor voltage divider

Ry R>

WAA—HAAA

L, = ﬂ I 5V for
Rl + R2 resistor

V
il
The law is derived JL
from series circuit 10 V from battery
laws.
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1. Relate the electric power or rate of energy transfer to current and potential
[ .
difference (P=IAV).

2. Identify the appropriate current rating of a fuse in a circuit
R F e Student Book
) P.(114 - 116)

[ P.115
e Figure 29



I . Explain how fuses, circuit breakers and ground-fault interrupters
E ectrIC Safety protect electric circuits and make them safe to operate

Fuse: short piece of metal melting when a current is too large to , : Em)z
cause open circuit. Em*_ _' g I_ ].;!!! .
Fuses are designed to melt before other elements in a circuit are R SRR

damaged. FY ) T

Metal Ends
To know the required fuse for a circuit:

4 Y
- Calculate the current passes through each resistor (P = IAV). '/"7-

- Calculate current passes through the circuit (I =1, + I, + --+). Fuse Wire  "sulating Case

- Compare current to fuse value (current should be smaller).
Common fuse rating:
1A, 2A, 3A, 5A, 10A,
13A, 15A and 30A.

«K




§>Electric Safety Describe the wiring used for household circuits

2. Why is it dangerous to replace the 15 A
fuse used to protect a household circuit with
a fuse that is rated at 30 A?

When current increases to more than 16 A.
15 A fuse melts and opens circuit but 30 A
fuse allows current to pass which could
damage devices.




1. Describe the properties of magnets. 1 O

I [ . . .
O 2. Describe the forces that occur when like or unlike poles of two permanent
® magnets are brought close together (in terms of the interaction between the
magnetic fields and the orientation of the magnetic field lines).

Student Book
® P. (125 - 126)
@ P.(128 — 130)

) P.128
P Practice Problems

Q.(1-4)



§>Pr0perties Of magnets Describe the properties of magnets

Properties of magnets:

- All magnets are polarized, has two poles, conventionally
north and south.

- No matter how a magnet is cut or broken, the magnet always has two
poles (no monopoles), because every atom acts as a magnet.

polarized

- Magnets exert magnetic force on each other:

Unlike poles attract each other. Alike poles repel each other

S| m¥
F F
o) S EE L

attraction repulsion

«K



§>Properties of magnets

Describe the properties of magnets

1. If you hold a bar magnet in each hand and
bring your hands close together, will the force
be attractive or repulsive if the magnets are
held in the following ways?

a. The two north poles are brought close together.

Repel

b. A north pole and a south pole are brought together.

Attract

2. Figure 5 (at left) shows five disk magnets floating
above one another. The north pole of the top-most
disk faces up. Which poles are on the top side of

each of the other magnets?

\

2 »nh Z2un =Z

Figure 5
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§>Pr0perties Of magnets Describe the properties of magnets

3. The ends of a compass needle are marked N 4. CHALLENGE When students use magnets and

and S. How would you explain to someone why compasses, they often touch the magnets to the
the pole marked N points north? A complete compasses. Then they find that the compasses point
answer should involve Earth’s magnetic poles. south. Explain why this might occur.

Earth is like a giant magnet. :
g & When students bring compasses near magnets,

the magnetization of the compass flips.
Earth’s geographic North Pole is actually its magnetic 8 P P

south pole.

The north end of a compass needle, therefore, points
to Earth’s magnetic south pole.
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I O 1. Describe how magnetic materials can be turned into temporary magnets.

() 2. Describe magnetic domains and relate them to the magnetic properties of
ferromagnetic materials.

R F e Student Book
) P.(127 - 128)

(] P.127 Figure 4
e P.133 Q.(17, 18)



§>Pr0perties Of magnets Describe how magnetic materials can be

turned into temporary magnets

Temporary magnets:

Magnet: is any material produces a magnetic field.

Permanent magnet:
produces its own magnetic field.

Temporary magnet:
act like permanent magnets when they are in magnetic field.

When a magnet touches an object, such as the nail in Figure 3, the magnet
polarizes the object, making it a temporary magnet. This process is called There are different shapes

magnetization by induction. for magnets: disc, ball, bar,

. ) ) ) Lo horseshoe and cylinder.
Magnetic Material: any material can gain magnetic field

permanently or temporarily. El £3 0\
Ferromagnetic Material: any material can become temporary é _
magnetic. e.g., iron, cobalt, nickel and some alloys (lodestone). _J '

«K




§>Magnetic Domains

Explain the domain theory of magnetism

Magnetic domains:

What gives a permanent or temporary magnet its magnetic

properties?

Each atom in a ferromagnetic material acts like a tiny magnet;

each has two poles.

Each is part of a domain, which is a group of neighboring atoms

whose poles are aligned.

Look at the arrows In Figure 5. Each arrow represents a
domain. Although domains can contain as many as 10%°

individual atoms

When its domains are aligned in the same direction,
the material becomes a temporary magnet.

Nonmagnetized Material

— T W e e T
T T A T
— e i
e R e e
—_— T e TSR T
e T e T
— T W T W T
— e Y e S
— T e e e T
e TSR e T

Magnetized Material

In a ferromagnetic
material that is not
magnetized, each
domain Points in a
random direction,

if the ferromagnetic
material is next to a
strong magnet, most of
the object’s domains
preferentially align to
point in the same
direction as the poles
of the external magnet




§>Pr0perties Of magnets Describe how magnetic materials can be

turned into temporary magnets

Temporary magnets are produced by magnetization by induction.

As the ferromagnetic material is next to a strong magnet, most
of the domains align in the same direction as the poles of the
external magnet (magnetization by induction). Finally, the
material becomes a temporary magnet.

After removing the magnet, domains return to pointin a
random direction.

magnet




§>Pr0perties Of magnets Describe how permanent magnets are

created and how they are destroyed

Creating permanent magnets:

The only naturally occurring magnet is the mineral magnetite.
The lodestones that ancient sailors Used were nothing more than pieces of magnetite.

If magnetite is the only naturally occurring magnet, how, then, are commercial
permanent magnets made?

1- An object containing certain ferromagnetic materials is heated
in the presence of a strong magnetic field

A- Thermal energy frees the atoms in each of the object’s Permanent §
domains. magnet has <
B- The domains can rotate and align with the magnet’s poles. been ‘aC'J
(eT0]
£

2- The object is then cooled while it is still in the presence of the created.
strong magnet. After cooling, the object’s atoms are less free to

rotate. Therefore, when the strong magnet is removed from the

object, the object remains magnetized.

If this permanent magnet is later reheated or dropped, however, the atoms can jostle
out of alignment, reordering the domains and removing the magnetic properties.




To obtain permanent magnets, an unmagnetized piece of iron is placed between two
magnets, heated, and then cooled, or simply tapped when cold. The iron becomes a
permanent magnet with the poles aligned as shown in the figures below.

Which of the following pairs of figures correctly represents the magnetic domains in
stage (a) and stage (c), respectively?

Sl bl gl Loy o8 Lesdnsd iy s libn o Anidad 8 > Aalad ping o2y ils puiblisia e Jyiaall
alish JELY! § i ga 92 LaS udasl 513Loma e Lisls Lislalisie suaad! i B3l 0955 Laoie Lole

Soasill e (€) asplls (@) Ao Ll § apudalisl) culBllasll momeis JSC o JEHI ca &G 218391 a6

Strong magnet Heated and J, Permanent magnet
g yuthilisie then cooled £/ Albyebligs

W S’ A SR

A non-magnetized (N L E|S D FIE N BN
piece of iron -—-“‘I"’ - ‘ B
dhigoo pé yn dehs | ] | | | |
: oy 42 y Abi—ty

stages () (o) (@

Stage (a) dlaall

Magnetic domains have nothing to do with the
magnetization process

higaill dlos) aubligoll Olsaill aslic U

«K



e Sketch the magnetic field lines around a long current-carrying
§>EIeCtromagnet’sm wire and apply the right-hand rule to indicate the direction

17. Magnetic Domains Explain what happens to the domains of a temporary magnet when the temporary
magnet is removed from a magnetic field.

Before : random domains

During : aligned domains The domains return to a random arrangement because they no longer align
with the domains of the field of the permanent magnet.

After : random domains




e Sketch the magnetic field lines around a long current-carrying
§>EIECtromagnet’$m wire and apply the right-hand rule to indicate the direction

18. Critical Thinking Imagine a toy containing two parallel, horizontal metal rods, one above the
other. The top rod is free to move up and down.

a. The top rod floats above the lower rod. When the top rod’s direction is reversed, however, it falls down
onto the lower rod. Explain how the rods could behave in this way.

The metal rods could be magnets with their axes parallel. If the top magnet is positioned so that its north and south
poles are above the north and south poles of the bottom magnet, it will be repelled and float above. If the top
magnet is turned end-for-end, it will be attracted to the bottom magnet.

b. Assume the toy’s top rod was lost and another rod replaced it. The new rod falls on top of the bottom rod no
matter its orientation. What type of material is in the replacement rod?

ferromagnetic
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o Describe a magnetic field and develop a tool, sketches, qualitative description
or presentation to describe the morphology of the magnetic field lines around
e a magnet or around an infinite straight wire, a circular coil, or a solenoid passed

by an electric current.

R F [ Student Book
@) P.131

E X e P.131 Figure 10
° P133 Q.(5-9,14-18)



o o Describe the characteristics of magnetic fields and sketch the field
§>M09ne“c F’elds Around Magnets lines around a permanent magnet

Visualize magnetic fields:

Magnetic field lines: imaginary lines (not real) that shows
strength and direction of magnetic field.

The direction of a magnetic field line is defined as the
direction in which the north pole of a compass points
when placed in a magnetic field.

The field lines form closed loops

start from north pole and end in south pole, outside the

magnet. \N‘(\\\

move from south pole to north pole, inside the magnet.

«K




o Apply the right-hand rule to indicate the direction of the magnetic field
§>Electromagnetlsm

in and around a solenoid carrying current

S - == - N
wire loop solenoid
magnetic field magnetic field magnetic field
closed loops normal outside: weak outside: very weak
to wire. inside: strong inside: strong and uniform

If the current’s direction reversed, the magnetic field’s direction reversed.




In his science notebook, a student drew the magnetic field lines of a magnet, as shown in the figure:

UKl LS ¢ laling dakil el Jlaad) Jaghad o ghell Gl S & Gl an

Identify two different mistakes (errors) made by the student that violated two

different properties of magnetic field lines.
wblinall Jladll o shad (ol & (e (pialite (pinald Wl ClUall Logy old (paliae cpllad 2o /}\\

Ay

- -

s gt ial) Jlk) Joglas (Jo¥ll lall
First mistake: Magnetic field lines must . /- g3
leave the North Pole and enter the South b o Juddh ndall G g I
Pole, not the other way around. Sl s o gzl cdaill
Second mistake: Magnetic field lines cannot ] o
o ¥ guabliall Jlell Loglas. o ,!.wl 1225
las ol i oS
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. Sketch the magnetic field lines around a long current-carrying
§>EIeCtromagnet’5m wire and apply the right-hand rule to indicate the direction

5. How does the strength of a magnetic field 6. A long, straight current-carrying wire lies in a
thatis 1 cm from a current carrying wire north south direction.

compare with each of the following?
a. The north pole of a compass

needle placed above this wire 'y
points toward the east. In what

direction is the current? B e
twice as strong @ SRR

from south to north

a. the strength of the field 2 cm from the wire

b. the strength of the field 3 cm from the wire

b. If a compass were placed underneath this wire, in
three times as strong which direction would the compass needle point?

west




§>Electromagnetism

Sketch the magnetic field lines around a long current-carrying
wire and apply the right-hand rule to indicate the direction

7. A student makes a magnet by winding wire
around a nail and connecting it to a battery, as
shown in Figure 13. Which end of the nail—
the pointed end or the head—is the north

pole?

The pointed end

Figure 13

8. You have a battery, a spool of wire, a glass
rod, an iron rod, and an aluminum rod. Which
rod could you use to make an electromagnet
that can pick up steel objects? Explain.

Use the iron rod. Iron would be attracted to a
permanent magnet and take on properties of
a magnet, whereas aluminum or glass would

not.

This effect would support the magnetic field
in the wire coil and thus make the strongest
electromagnet.




Sketch the magnetic field lines around a long current-carrying

§>EIECtr0magn3ti5m wire and apply the right-hand rule to indicate the direction

9. CHALLENGE The electromagnet in the previous
problem works well, but you would like to make
the strength of the electromagnet adjustable by
using a potentiometer as a variable resistor. Is
this possible? Explain.

Yes. Connect the potentiometer in series
with the power supply and the coil.

Adjusting the potentiometer for more
resistance will decrease the current and
the field strength.




Sketch the magnetic field lines around a long current-carrying

§>EIECtr0magneti5m wire and apply the right-hand rule to indicate the direction

14. Magnetic Fields Two current-carrying wires are close to and parallel to each other and have
currents with the same magnitude. If the two currents were in the same direction, how would the
magnetic fields of the wires be affected? How would the fields be affected if the two currents
were in opposite directions?

If the currents were in the same direction, the magnetic field would be approximately twice as large; if the currents
were in opposite directions, the field would be approximately zero.

15. Direction of the Field Describe how to use aright-hand rule to determine the direction of a magnetic
field around a straight, current- carrying wire.

If you grasp the wire with your right hand with your thumb pointing in the direction of the conventional current, your
fingers curl in the direction of the field.




e Sketch the magnetic field lines around a long current-carrying
§>EIECtromagnet’$m wire and apply the right-hand rule to indicate the direction

16. Electromagnets A glass sheet with iron filings sprinkled on it is placed over an active
electromagnet. The iron filings produce a pattern. If this scenario were repeated with the direction
of current reversed, what observable differences would result? Explain.

None; the filings would show the same field pattern. However, a compass would show that the magnetic polarity had
reversed.

17. Magnetic Domains Explain what happens to the domains of a temporary magnet when the temporary
magnet is removed from a magnetic field.

Before : random domains

During : aligned domains The domains return to a random arrangement because they no longer align
with the domains of the field of the permanent magnet.

After : random domains




e Sketch the magnetic field lines around a long current-carrying
§>EIECtromagnet’$m wire and apply the right-hand rule to indicate the direction

18. Critical Thinking Imagine a toy containing two parallel, horizontal metal rods, one above the
other. The top rod is free to move up and down.

a. The top rod floats above the lower rod. When the top rod’s direction is reversed, however, it falls down
onto the lower rod. Explain how the rods could behave in this way.

The metal rods could be magnets with their axes parallel. If the top magnet is positioned so that its north and south
poles are above the north and south poles of the bottom magnet, it will be repelled and float above. If the top
magnet is turned end-for-end, it will be attracted to the bottom magnet.

b. Assume the toy’s top rod was lost and another rod replaced it. The new rod falls on top of the bottom rod no
matter its orientation. What type of material is in the replacement rod?

ferromagnetic
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I 0 o Defines magnetic flux, and its relation to the number of magnetic field lines
[ ] that cut perpendicularly through a unit area.

R F e Student Book
@) P.(128 —129)

E X o P.133
® Q.11



§>ngnetic FIUX Define magnetic flux

Magnetic flux: The number of magnetic field lines passing
through a surface perpendicular to the lines .

As the number of magnetic field lines increased the
magnetic flux is higher and the magnetic force is stronger.

The flux per unit area is proportional to the strength of the
magnetic field.

The strongest magnetic field around the poles where lines concentrated,
and it is decreased with distance.

field lines 1T
The object experiences a greater force and has a higher flux because field T
the lines of magnetic filed are concentrated. force T
flux T

The object experiences a smaller force and has a lower flux because

the lines of magnetic field are diverted.




The figure shows the magnefic field lines around a magnet, where each square is a by > Gy > ba > Pe \/‘
unif area.

In the figure, which expression correctly represents magnetic flux (Let's denote
magnetic flux by ¢)? | bc > Pa > Pa > Pa

AoLlliug o dlus pyd S > utblisa Jp> gatblill Jlakl oghs K20

S 0 (sl gl G.l10) bl 3.0 g 4 el g 1 A §

¢d>¢ﬂ=¢t>¢ﬂ

Py = Pa = Pu = P
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e Sketch the magnetic field lines around a long current-carrying
§>EIeCtromagnet’sm wire and apply the right-hand rule to indicate the direction

11. Magnetic Fields What two things about a magnetic field can magnetic field lines represent?

Field lines represent the strength and the direction of a magnetic field.




14

LO o Apply the right-hand rule to determine the direction of the force acting on a
e charged particle moving in a magnetic field.

R F e Student Book
@) P.(141 - 140)

E X @ P.141
° Q.(25 - 30)



Apply the right-hand rule to determine the direction of the force acting on a

§>Force ona Charged partiCIe charged particle moving in a magnetic field

The direction of magnetic force can be determined
by right hand rule (positive charge).

If the charge is (+):

1- Fingers point in the direction of the magnetic field

2- Thumb points to the direction of the velocity (direction of motion)

F = quBsinf
F 1l gqvandB

3- Palm points in the direction of the magnetic force

If the charge is (-):

The palm points opposite to the direction of the magnetic force

Force is perpendicular to both magnetic field and velocity (charge).




. Apply the right-hand rule to determine the direction of the force acting on a
§>Force ona CharQEd part’CIe charged particle moving in a magnetic field

25. In what direction is the force on an electron if
that electron is moving east through a magnetic
field that points north?

1° 1.
.

Thumb: (velocity) (East)

Fingers: (filed) (upward)

Palm: (force) (into the page) negative object




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a

§>Force ona Current'ca”ying Wire straight segment of a current carrying wire placed in a uniform magnetic field

26. What are the magnitude and direction of the 27. A stream of doubly ionized particles (missing
force acting on the proton shown in Figure 20? two electrons and thus carrying a net positive
_19 charge of two elementary charges) moves at a
e=16x10 C ' £ = 3 : P .
B=05T velocity of 3.0x10%* m/s perpendicular to a

Proton v =4.0x10" m/s

. ¥ . force acting on each ion?

Figure 20

/’ﬂ © @&—— | magnetic field of 9.0x102 T. How large is the
\ -

F = qvBsinf F =qvBsinf
F = (1.6 x 107')(4 x 107)(0.5) sin 90 F = (2)(1.6 x 107*)(3 x 10%)(9 x 107%) sin 90
F=32x10"12N  (upward) F=864x10""°N




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a

§>Force ona Current'ca”ying Wire straight segment of a current carrying wire placed in a uniform magnetic field

28. Triply ionized particles in a beam carry a net 29. A singly ionized particle experiences a force
positive charge of three elementary charge units. of 4.1x107" N when it travels at a right angle
The beam enters a magnetic field of 4.0x1072 T. through a 0.61 T magnetic field. What is the
The particles have a speed of 9.0x10° m/s and particle’s velocity?

move at right angles to the field. How large is the
force acting on each particle?

_ F = quBsinf
F = quBsinf
F
F=(3)(1.6 x10719)(4 x 1072)(9 x 10°) sin 90 v= qB sin 0
F=17x10"13N  (upward) 41x1071

=4.2x10°m/s

Y= (1.6 x 10-19)(0.61) sin 90




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a

§>Force ona Current'ca”ying Wire straight segment of a current carrying wire placed in a uniform magnetic field

30. CHALLENGE Doubly ionized helium atoms
(alpha particles) are traveling at right angles
to a magnetic field at a speed of 4.0x10* m/s.
The force on each particle is 6.4x10¢ N,
What is the magnetic field strength?

F = qvBsinf ‘
F
B = :
qv sin 0 3
,< q
6.4 x 10716
B

" (2)(1.6 x 10~19)(4 x 10%) 5in 90

B=0.05T
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I 0 o Explain how a current-carrying conductor placed in an external magnetic
() field experiences a magnetic force.

R F e Student Book
) P.(134 - 136)

E X e P.137
e Q24



Indicate the direction of magnetic forces on a current-carrying rectangular loop

§>Force on a Current-carrying Ioop of wire in a magnetic field, and determine how the loop will tend to rotate as a

consequence of these forces

24. CHALLENGE You are making your own loudspeaker. You make a 1 cm
diameter coil with 20 loops of thin wire. You use hot glue to fasten the
coil to an aluminum pie plate. The ends of the wire are connected to a
plug that goes into the earphone jack on an MP3 music player. You have
a bar magnet to produce a magnetic field. How would you orient the
magnetic field to make the plate vibrate and produce sound?

One pole should be held as close to the coil as possible so that
the field lines are perpendicular to both the wires and the
direction of motion of the plate.

«K




Technological devices differ in their operation based on physical principles.
Which of the following technological devices mainly does not depend in its operation on the
magnetic force resulting from the passage of an electric current through a conductor placed
in a magnetic field?
sl goles e Llec slazel § caliss ool oiSall 55,081

9090 Jioge § JxeS 1 1900 0 Al Ruaslolidl) 59all o Llas § gl SS9 aad ¥ 2331 Ao gl gaall 534091 51
S gatlaliia Jlna

loudspeakers

Radar

Galvanometer 5

Headphone ¢ F o dslen
Earphone l-"{_,, 031 dslow
Y
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Apply the right-hand rule to find the direction of the force on a

§>Force ona CUfrent-Carrying Wif'e current-carrying wire placed in an external magnetic field

The direction of magnetic force can be
determined by right hand rule (positive charge).

Thumb: first vector after equality sign (IL)
Fingers: second vector after equality sign (B)
Palm: vector before equality sign (F)

Force is perpendicular to both magnetic

field and wire (current). F1lILandB
F =ILBsin@
One vector on x-axis: either right or left
One vector on y-axis: either upward or downward O ®
One vector on z-axis: either into page or out of page out of page into page

«K




FRQ Questions



LO:

RF:

EX:

Part A:Determine the magnitude of the current in terms of the rate of flow of
electric charge (1=q/t).

Part B:
1. Use analogy and models to explain and understand an electrical circuit.

2. Identify the direction of conventional current as the direction of motion of
positive charges or opposite to the flow of electrons.

Student Book P.89 P.103

Figure 3 P.89
Figure 18 P.103
10,11, & 12

1



. Identify the direction of conventional current as the direction of
§>EIeCtr’C Current motion of positive charges or opposite to the flow of electrons

< Direction of flow of electrons
—@® —@ @ <<© =@
«@®@ <©® <«—® @ <«—©

Direction of conventional electric current —>

Electric current: the flow of electrons in a conductor in +
one direction.

Conventional electric current the flow of positive charges
from the positive terminal (high voltage) to the negative +,
terminal (low voltage). |

Electric cell

Direction of electron current is opposite to the direction
of conventional current.

AQ _ Coloumbs (C) > 9 A =
} — —Q ‘_0 j.'~—-° 9 —9
Q = nge — ==




The diagram shows a simple electrical circuit
consisting of a battery, a bulb, and connecting wires.

‘What is the direction of the conventional current
passing through a light bulb?

Jaogs Vsl lesan sty 2y 05 Ans 248l 3,515 0 JalaM
S daaall luall 351 2 Ma ¥ Ll olasl 5a L
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§>Electric Current Define electric current and identify its SI unit as Ampere (A), 1A=1C/s

2. An electric current with intensity of 4 mA flows
in a metal conductor. Find the amount of charge
that passes through the sectional area of that
conductor in 1 min,

1. An amount of charge of 50.0 n.C passes through
a sectional area of a conductor in 0.01 ms.
Calculate the intensity of electric current in that

conductor?
A A
[=2¢ [=2¢
At At
_ 50x107° o AQ = IAt
- 0.01x10°3 7

AQ = (4 x1073)(1 x 60) =0.24C




§> G10 ADV Physics

T.Mutasem Jarwan

8. Draw a circuit diagram to include a 60.0 V battery, an ammeter,
and a resistance of 12.5 () in series. Draw arrows on your diagram
to indicate the direction of the current.

12.5Q

9. Draw a circuit diagram showing a 4.5 V battery, a resistor, and
an ammeter that reads 85 mA. Show the direction of the current
using conventional rules and indicate the positive terminal of the

battery. @

85 mA
— 45V 530

10. Add a voltmeter to measure the
potential difference across the
resistors in the previous two
problems. Label the voltmeters.

S ®

R
&

q“
M+
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§> G10 ADV Physics

T.Mutasem Jarwan
11. Draw a circuit using a battery, a lamp, a 12. CHALLENGE Repeat the previous problem, adding an
potentiometer to adjust the lamp’s ammeter and a voltmeter across the lamp.
brightness, and an on-off switch.
(V)
Lamp l U
—0 @
— Battery + 0
—_ * —
— A~ —
Switch Potentiometer T
—./._W—

https://phet.colorado.edu/sims/html/ci

rcuit-construction-kit-dc/latest/circuit-
construction-kit-dc en.html
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LO:

RF:

EX:

Part A: Z
1. Define resistance and identify its Sl unit as ohms (Q).
2. Sate Ohm’s law and apply it to simple circuits (AV=RI).

Part B:Calculate the equivalent resistance and the total current
passing through a series circuit.

Student Book
P.(93 - 95)
P.(104 — 105)
P.(109 - 111)

P.95 Health Connection
P96 Q.(13-18)
P.105 Q.(42-46)
P.109 Q.(52-54)
P.112 Q.(55-58)



can vary the current in an electric circuit

§>Resistivity and Resistance Describe variable resistors and explain how a potentiometer

Connection| The human body acts as a variable resistor. Dry skin’s
resistance is high enough to keep currents that are produced by small and moderate
voltages low. If skin becomes wet, however, its resistance is lowered, and an electric
current can rise to dangerous levels. A current as low as 1 mA can be felt as a mild shock,
while currents of 15 mA can cause loss of muscle control, and currents of 100 mA can

cause death. For safety reasons you should be careful with any electric current, even from
a lantern battery.




A. The human body acts as a variable resistor. The resistance <l avall 4 gliall 4ad (<5 jate 2 S HlasdY) ava Jany

value of a dry skin (body) is (10000 Q) high enough to keep Amddie a3l @l Hlall e Bliall S, L (10000 Q) 4dle
the resulting currents low, acceptable, and within safety s el 5 olial Jgaall (u ol AeSlall 3 g0 aia g Al gada g
limits. Study the table below that explains the value of fob lee al &5 Gl s e 4l il g AL Sl L) dad

electric current and its effects on the human body, then
answer the following.

Current (mA) Possible effect on the human body
(MA)L 3 ) anin Ao Alaiaal) e il

1 mA Mild electric shock can be felt
A3 AL S Ay sl (Ko

5mA Electric shock is painful
dal e A0 yeS) dariall

10 mA causes involuntary muscle contraction (spam)
(&"_1\;.\.».'2\3) 3,3.:‘_)\ Y dliae clialss Ly

15 mA causes loss of muscle control
O mall b oSail) gl oy

100 mA Death can occur
Ggall A g2 O (Saa




When you take a shower, your body will get wet, the skin will become moist, the resistance of the body will decrease to (1000 Q).
If you want to use an electrical device with a plug connected to a (120 V) electrical source.
Dhans daalie Gl 3530 (Sl eS Dlea pladinl Gd e 5§ S 13 (1000 Q) () ) Ae slie (aiaiin g L ) alall a5 dlass Jin G paiud Ledie
(120 V) Sbes
e Calculate the amount of current you receive.
At L..g'ﬂ\ Dbl Hlage cuweal @

oo o Current Possible effect on the human body
R = _ Y 120 . (ma) o) anen e Al i)
2o\ 1> — T — = o.\? B
DV~ (2 |ood (MA) A

. - 1 mA Mild electric shock can be felt
l20 X10 Adia 490 S dadiay ) el (S
5mA Electric shock is painful
2o m A Al o Al 1S Zaseal
10 mA causes involuntary muscle contraction (spam)

* Based on the amount of current you calculated and the table above,

e 4l Y daliae lalil Gy
what effect might this have on your body? ( )

el SUAL  Laiaall 23l 3 e e oMb (Teaadl « 43 AL ke Ly 15 mA causes loss of muscle control

> oo ol dainall S35 L Slel Jsaally s (3l ) lsia o ol Claal) b oSl ol o

Death can occur 100 mA Death can occur
Ggall 3 o) (Sae Gsall M g2 o) (Saa




Three resistors connected together as in the figure. Answer the following Ri=150
guestions?
eadul) Al e caal (Sl 8 LeS Lae dliaia il glia &

C- What is the sign of the battery pole IabeIIed with the letter
(a) on the figure?

A- What is the type of connection between the resistors in

this electric circuit?
Q:\,ﬁb)és\ BJ\JS\ Yy ‘;JQLAJM\ d...im_gﬁz\%)k‘sb L Qd&ﬂ\é‘; (a) uﬂbu}\@\@}kﬂ\ ulaﬂ'é‘)u‘\ &_9414\
Sevies hegatlve (-—)
B- Which of the resistors has greater protentional difference D- What is the equivalent resistance for this electrical circuit?
across it? 4L 5l 5 jlall o3¢ An8l<al Ao glaal) Hlaaa W

2 3% S Lgd ke o o 5SH AN Gila glaall (g
P, 1 The highest ves)Stmce ?*1- =R *ll= +R3
=\snzs, G = N5+ 5425 = 4 I~
Ba 2 55
&K




§>Resistance and Ohm’s law

Sate Ohm’s law and apply it to simple circuits (AV=RI)

CURRENT THROUGH A RESISTOR A 30.0 V
battery is connected to a 10.0 () resistor. What

is the current in the circuit?

AV —
—_————— Vv
I
Battery
I_AV —30—3/1
R 10

13. An automobile panel lamp with a resistance of
33 O is placed across the battery shown in Figure 10.

What is the current through the circuit?

T Ammeter
T
} AV
e R = —
Resistor I
AV
[ =—
R

12
=—=0.364

12V
rull

33Q

Bl

Figure 10

33
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§>Resistance and Ohm’s law

Sate Ohm’s law and apply it to s

imple circuits (AV=RI)

14. A sensor uses 2 X 10~ %A of current when
it is operated by the battery shown in Figure
12. What is the resistance of the sensor circuit?

What is the voltage of the source?

15. A motor with the operating resistance of 32 O is
connected to a voltage source as shown in Figure 12.

2.0x10~4 A | |

+H — —_ | - Motor

i = 2—  +L 320
R = ATV 3.0V[J Sensor l‘. R = AI_V v lf ‘,T

_I.l — — Il’ Battery —l |

Figure 11 Figure 12 38A
AV = IR
R = = 1.5x10* Q
2x107%

AV = (3.8)(32) = 121.6V




§>Resistance and Ohm’s Iaw Sate Ohm’s law and apply it to simple circuits (AV=RI)

16. A lamp draws a current of 0.50 A when it is 17. A 75 W lamp is connected to 125 V.
connected toa 120 V source.

a. What is the resistance of the lamp? a. What is the current through the lamp?
R—AV —120—2409 I : 7> 064
1 05 TAV 125
b. What is the power consumption of the lamp? b. What is the resistance of the lamp?
_ = — AV 125
P=IAV =(05)(120) =60 W R=" = 20830




§>Resistance and Ohm’s Iaw Sate Ohm'’s law and apply it to simple circuits (AV=RI)

18. CHALLENGE A resistor is added to the lamp in the previous problem to reduce the current to
half its original value.

a. What is the potential difference across the lamp?
AV = IR = (0.3)(208.3) =625V

b. How much resistance was added to the circuit?

AV 125 Riotar = Rlamp + Rpew
Riptal =—— =—==416.6(Q) Ryew = 416.6 — 208.3 = 208.3 Q)

I 0.3 416.6 = 208.3 + R,y

C. At what rate does the lamp transform electrical energy
into radiant and thermal energy?

P=1IAV = (0.3)(62.5) =18.75 W




1. Identify the commonly used circuit symbols.

I O ® 2. State the properties of voltmeters and ammeters, in terms of their resistance.
e

3. Identify the correct placements of ammeters and voltmeters in electric circuits.

R F e Student Book
) P.(117 - 119)

E X @ P.117 Figure 31
® P.119 Figure34



§>Diagramming Circuits

Identify the commonly used circuit symbols

Symbols of main components in electric circuit:

Conductor

—

Switch

Fuse

i
Capacitor

Circuit Symbols

—NN—

Resistor (fixed)

,l,—
_\/\/\/\_

Potentiometer
(variable resistor)

—

Inductor

Ground Battery
L e
&— —0O
Lamp DC generator
\7) (A)
) &

Voltmeter Ammeter

1. An artist’s drawing of an electric
circuit is shown in the figure below.
Draw a schematic of the electric
circuit. Indicate the direction of the
conventional current in your drawing.

«K



State the properties of voltmeters and ammeters, in terms of their

§>Voltmeters and ammeters resistance

Ammeter:

2 b
10 \\\\\\\\\\\\ m’%//f//// 50
/é// 60

Its a device that is used to measure the current in any branch or S
part of a circuit.

Ammeter is connected in series in the circuit.

ammeter is designed to have a very low resistance as possible so
that the ammeter will not affect the current in the circuit

£\
O
®) VAN
350
+
=y 150
50 02
VWA
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State the properties of voltmeters and ammeters, in terms of their

§>Voltmeters and ammeters resistance

[
2[( \\\‘.H?l?””f ]m
\\\\ ff/'//
10 W ////////

Its a device that is used to measure the potential difference S
across a portion of a circuit

50
7,
7
7
&

To measure the potential difference across a resistor, a voltmeter
is connected in parallel with the resistor.

Voltmeters are designed to have a very high resistance to cause

the smallest possible change in currents and voltages in the O,
circuit. @ WA
350
N
e 15 0
50 02
WAR

«K




A group of physics students performs an experiment with electric circuits, to study
Ohm's law.

Which of the following circuits can be used to measure the electric current and voltage?
291 (o3l Ayl I3y (Al S il gl e Ay oyl e liindl) oMl (34 Aegazea pgdi

S ilayeSIl ey Ll e Lealaceiae! (5Sa3 30N 31 gl g

L
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LO:

RF:

EX:

Part A:Describe the properties of magnets, how magnetic materials can be turned
into temporary magnets, the Earth’s magnetism, the characteristics of magnetic
fields and sketch the field lines around a permanent magnet.

Part B:

1. Describe how magnetic materials can be turned into temporary magnets.

2. Describe the characteristics of magnetic fields and sketch the field lines around a
permanent / temporary magnet.

3. Apply the right-hand rule to indicate the direction of the magnetic field in and
around a solenoid carrying current

Student Book
P.(125 - 130)
P.(128 — 130)

P.(125-130) Text
P.129 Figure 7

a4



§>Pr0perties Of magnets Describe the properties of magnets

Properties of magnets:

- All magnets are polarized, has two poles, conventionally
north and south.

- No matter how a magnet is cut or broken, the magnet always has two
poles (no monopoles), because every atom acts as a magnet.

polarized

- Magnets exert magnetic force on each other:

Unlike poles attract each other. Alike poles repel each other

S| m¥
F F
o) S EE L

attraction repulsion
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§>Earth,$ Magnetic Fi@ld Describe the Earth’s magnetism

The core of the Earth is composed of an iron, nickel
and other elements. Geographic North Pole

The Earth is considered as a huge magnet which has:
Magnet north pole known as geographic south pole.

Magnet south pole known as geographic north pole.

The Earth’s magnetic field lines start from geographic
south pole and end in geographic north pole.

Geographic South Pole

«K




§>Pr0perties Of magnets Describe how magnetic materials can be

turned into temporary magnets

Temporary magnets:

Magnet: is any material produces a magnetic field.

Permanent magnet:
produces its own magnetic field.

Temporary magnet:
act like permanent magnets when they are in magnetic field.

When a magnet touches an object, such as the nail in Figure 3, the magnet
polarizes the object, making it a temporary magnet. This process is called There are different shapes

magnetization by induction. for magnets: disc, ball, bar,

. ) ) ) Lo horseshoe and cylinder.
Magnetic Material: any material can gain magnetic field

permanently or temporarily. El £3 0\
Ferromagnetic Material: any material can become temporary é _
magnetic. e.g., iron, cobalt, nickel and some alloys (lodestone). _J '

«K




§>Magnetic Domains

Explain the domain theory of magnetism

Magnetic domains:

What gives a permanent or temporary magnet its magnetic

properties?

Each atom in a ferromagnetic material acts like a tiny magnet;

each has two poles.

Each is part of a domain, which is a group of neighboring atoms

whose poles are aligned.

Look at the arrows In Figure 5. Each arrow represents a
domain. Although domains can contain as many as 10%°

individual atoms

When its domains are aligned in the same direction,
the material becomes a temporary magnet.

Nonmagnetized Material

— T W e e T
T T A T
— e i
e R e e
—_— T e TSR T
e T e T
— T W T W T
— e Y e S
— T e e e T
e TSR e T

Magnetized Material

In a ferromagnetic
material that is not
magnetized, each
domain Points in a
random direction,

if the ferromagnetic
material is next to a
strong magnet, most of
the object’s domains
preferentially align to
point in the same
direction as the poles
of the external magnet




§>Pr0perties Of magnets Describe how magnetic materials can be

turned into temporary magnets

Temporary magnets are produced by magnetization by induction.

As the ferromagnetic material is next to a strong magnet, most
of the domains align in the same direction as the poles of the
external magnet (magnetization by induction). Finally, the
material becomes a temporary magnet.

After removing the magnet, domains return to pointin a
random direction.

magnet




§>Pr0perties Of magnets Describe how permanent magnets are

created and how they are destroyed

Creating permanent magnets:

The only naturally occurring magnet is the mineral magnetite.
The lodestones that ancient sailors Used were nothing more than pieces of magnetite.

If magnetite is the only naturally occurring magnet, how, then, are commercial
permanent magnets made?

1- An object containing certain ferromagnetic materials is heated
in the presence of a strong magnetic field

A- Thermal energy frees the atoms in each of the object’s Permanent §
domains. magnet has <
B- The domains can rotate and align with the magnet’s poles. been ‘aC'J
(eT0]
£

2- The object is then cooled while it is still in the presence of the created.
strong magnet. After cooling, the object’s atoms are less free to

rotate. Therefore, when the strong magnet is removed from the

object, the object remains magnetized.

If this permanent magnet is later reheated or dropped, however, the atoms can jostle
out of alignment, reordering the domains and removing the magnetic properties.




A student wrote in his science
notebook statements for the
lesson on the properties of
magnets, as follows:
pslall cillasdle i 8 s i€
Slriall (oAl dala @l jle 45 (il
it LS ¢ ublinal (ailiad

\

4- Like poles of maguets repel each other, and uvlike poles attract. v

—

Properties of Magnets hilsall yailad
1= A maguet has +we opposite ends, called poles, a vorth pole, awd a south pole. v/

v ygia Ldg wiladb Likad «liadll urauwi «EGio Glblal ellioy yubslina)l 4

2- When the maguet is suspended freely by & string, avd after it is at rest, its vorth pole

Poinrts to the vorth geomagnetic pole, whith is +he geographic vorth pole. X

adll 929 alladil s Pl aylolisall winl w] iy wladll s ol raigus 3599 1 & JSiy sy ybliseall Gulsiaic -2 |

X bl all lla
3 - A magyotic monopole (worthn or south pole) can be dotained W tting (oreaking) a magpet. X
X wibligoll gibadh (yugia wbd ol yilad wb) yuybliso yislal wiad wile , [gaal j<aj -3

v 3l aglitall uladlilg « BLiii Jailal) daylisial] Ulkashl -4
' furns it into a temporary maguet. This \
process is called magmnetization by conduction, X '

X Logill dhisall wiea dlasll oin liB§0 Layb

5- When a magvet touches a metal clip,

U0 aio Joy aild waireo eliiol gudaliss duwollo ais -5

- ' — J
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The student submitted his
work to his teacher to get
feedback, and then received
(V) or (%) marks, with the
wrong part underlined as
shown above.

adad alee apaiy el LG
das) )l A8l e J saall
(V) L e Wans duan s

s all i bk s e (%)
oo cmy A LS cl.@_'m u‘_}a\.ﬂ\

Help the student to correct
each wrong statement by
writing the correct scientific
alternative.

3 jbe S Faaat ‘;A allall ac L
il alall Joal A, dikla

2- When the magnet is suspended freely by a string, and after it is at rest, its viorth pole

Points o the vorth geomasmetic pole, which is +he geographic vorth pole. X
whall gag aallasivl i il cuubligall ubhdll ] iy wlodl aiad 0l «igsw 339 « ja JSay Jardy yublizall gilsiaic -2
K ol @all wllai

3 - A magnetic monopole (orth or south pole) can be drtaived by cutting (breaking) a magnet, X
X ublisoll gihdi (wygia b gl wilad uhs) bliso yalal whd e Jondl j<aj - 3

5- When a maguet touches a metal clip, it turws it into a temporary magnet. This
process is called magnetization by conduction. X |

X Jungill ahigoll uncai ailos)| 03a lidgo luyhlio aio = aild nirwo il yubhliso dwollo ic -5

(2nd Statement 40l 3 )lall) 2 Statement: to 11 south geomagretic pole | yyolal il uabolisall ladl ] -Gl 6, lll 1

5™ Statement: By Twduction all :aumolill 5)uell 2

(5th Statement wlall 5 Ll
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The magnetic field lines of a magnetic bar and a Solenoid coil are similar in general shape, as is clear in Figures (1) and (2)

below. Answer the following:
ob e ol olia) (2) 5 (1) GlSEl b mnge 58 WS | alall S804l g s il g dpesglalis dakadl aoplalinad) Jlaal) o glad
One of the differences between the magnetic field in the magnetic bar and the Solenoid is .

that in (1) its magnetism is permanent, while in (2) case its magnetism is related with an —
existence to the passage of electric current. Give another difference between them. : -
b Ll ey aiplaling (1) 8 43 g lall Calall s dpnlalizal) Zadadl) b edalinall Jlaall (g CHBMERY) (s0a)

Llagin Jal B8 Jac) ¢ AL eSI il 3 sa 5 ddas je dfpnlalinad (2) . o |
In (1), the magnetic bar, the strength of the St (Sd ¥ pandoliall alazll, (7). 3 t
T )

magnetic field cannot be controlled, itisa o - .
constant value; whilein (2), the solenoid, the Loy h0udll A2l g8 o gualolial! Jlkl By

strength of the magnetic fieldcanbe Budy @Sl (Sasd (igslaell calll ((2) 8
controlled by increasing or decreasing. Sl of 53l aabisll Jiskt l f\ J'l JE r \/ ,
e

Determine in the two circles on the diagram (2) the polarity of the battery (+ and -),

which indicates the direction of the current in the wire.

AL & Ll slas) I iy 5305 o=, +) Gl Gk (2) anll e oyl 8 sas -
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The figure shows the magnetic field diagram of a straight magnetic bar

ot (laling (Bl colalizall Jlaal) Jaydads JSA

A- Which of the letters shown in the figure represents:

Jia JS) e Al Gag all (e 6

- North pole of magnet _rabbiaall Jlelll alasl) b

- South pole of magnet ublisdl gl il Cr

B- In which of the areas (a,b,c) labelled on the figure the
magnetic force is the weakest?

Lo 081 il 5.8 55 JS80 e il (3, ) sbliall e gl 3

C REOX

C- If the pole indicated by the

letter (a) is brought close to a /(U\
similar pole of another

magnet, what is the type of force between the two poles?
Plagin Aalsiall 3 8l & 63 e
Tepelsi e

B- Which of the following materials, if placed next to the

magnet, would not be attracted to it?
Canll A Y Gudalizall Cailan Camca ¢ 13) AU o) gl LS\

(Aluminum eg_-z-'ui‘)“js Nickle JSsll ¢ Cobalt <l sSI1)
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LO:

RF:

EX:

Part A:

1. Apply the equation F=ILB(sin0) to calculate the magnitude of the force on a 5
straight segment of a current carrying wire placed in a uniform magnetic field.

2. Apply the right-hand rule to find the direction of the force on a current-carrying

wire placed in an external magnetic field.

Part B:Apply the equation (F=qvBsin0) to calculate the magnitude of the force and
apply the right-hand rule to determine the direction of the force acting on a charged
particle moving in a magnetic field.

Student Book
P.(134 - 135)
P.(140 - 141)

P139 Q.(19-24)
P141  Q.(25-30)



Apply the right-hand rule to find the direction of the force on a

§>Force ona CUfrent-Carrying Wif'e current-carrying wire placed in an external magnetic field

The direction of magnetic force can be
determined by right hand rule (positive charge).

Thumb: first vector after equality sign (IL)
Fingers: second vector after equality sign (B)
Palm: vector before equality sign (F)

Force is perpendicular to both magnetic

field and wire (current). F1lILandB
F =ILBsin@
One vector on x-axis: either right or left
One vector on y-axis: either upward or downward O ®
One vector on z-axis: either into page or out of page out of page into page

«K




-
A copper wire of insignificant resistance is placed in the center of an air gap between two magnetic poles, as shown in
Figure below. The magnetic field is confined to the gap and has a strength of (1.9 T):

SJAA!\‘;AJ}AM‘;“:\LM\ Jaddl abd\d&ﬂ“éﬁcmyﬁuscu.%kbuuyuuy@\ﬁS#h)@%ﬁ@h)&}dw@&u@ajeﬁ
(1.9T) 42l

Determine the magnitude and direction of the magnetic force on the wire when
the switch is closed.

lilhe il ()5S Laie Gl e 5 55 3all dpnaliaall 5 g8l olatl 5 laia daa

F"Z IL(B"‘-"'IYIG I:%
-2
= (4.34) (F5X8) (1.9) s Q0 3

= 2" - y3yp
.5
- &6 .6 N UP
-
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a current ol b. Z A, part oI which 1s placed In a
uniform magnetic field of 250 mT, and
perpendicular to it, as shown in the figure.

s 7cm -

What is the magnitude and direction of the B i
magnetic force acting on the wire?

EEEEE
355 053 5. 2 As)luda s daxy 7 €T Alobs pguiagh¥l (s clls

LS ctale g3gaes 250 TT Guud platis atlolisn Jlxa J515 4ia ST F =1 L > s'n &
WSS § s sa o =3
Selludl 35,550 Apatbolial 5al sl y jlada s CS 2) CB \(\5 ) (as@ Xlo )Simqe
9.1x10°2N, X ' _ o — 65
T .
9.1x 1072 N, B z & oD (‘)

6.5x 102N, %

6.5x102N, * ’\/‘
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§>Force on a current-carrying wire

Apply the right-hand rule to find the direction of the force on a
current-carrying wire placed in an external magnetic field

1. For the two figures besides, indicate the direction of magnetic force.

@ o & 4] ] X X X X X
[v) @ (&) @ @ X X X X X
® @ @ o B o X X X x B x
® 2 e o [ e X X X X T X
[ ] @ 3] @ (] X X X X X
Thumb: right Thumb: right
Fingers: out of the page Fingers: into the page
Palm (force): down (-Y) Palm (force): Up (+Y)




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a

§>Force ona Current'ca”ying Wire straight segment of a current carrying wire placed in a uniform magnetic field

2. indicate the direction of the magnetic force or current for each graph

—_—
©:
=8 E. —
| B
—_—
F: out of page F: upward
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§>Force on a current-carrying wire

Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a
straight segment of a current carrying wire placed in a uniform magnetic field

CALCULATE THE STRENGTH OF A MAGNETIC FIELD A straight wire carryinga 5.0 A currentisin a
uniform magnetic field oriented at right angles to the wire. When 0.10 m of the wire is in the field,
the force on the wire is 0.20 N. What is the strength of the magnetic field (B)?

F =ILBsin@
5 F
~ ILsin®
0.2

B = 501 sin90

=04T

X X X X

X XLX X X
< >

X X X X X
e §

X X I X X X

X X I X X BX




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a
straight segment of a current carrying wire placed in a uniform magnetic field

§>Force on a current-carrying wire

20. A wire that is 0.50 m long and carrying a 21. A wire that is 75 cm long and carrying a current of
current of 3.0 A is at right anglestoa 0.40 T 6.0 Ais at right angles to a uniform magnetic field. The
magnetic field. How strong is the force that magnitude of the force acting on the wire is 0.60 IN.
acts on the wire? What is the strength of the magnetic field?
F =ILBsinf F =ILBsinf
F = (8)(5)(0.4)sin90 F
b= ILsin @

F=16N

0.6

= 0.13T

B = 6)(0.75)sin 90




Apply the right-hand rule to determine the direction of the force acting on a

§>Force ona Charged partiCIe charged particle moving in a magnetic field

The direction of magnetic force can be determined
by right hand rule (positive charge).

If the charge is (+):

1- Fingers point in the direction of the magnetic field

2- Thumb points to the direction of the velocity (direction of motion)

F = quBsinf
F 1l gqvandB

3- Palm points in the direction of the magnetic force

If the charge is (-):

The palm points opposite to the direction of the magnetic force

Force is perpendicular to both magnetic field and velocity (charge).




Apply the right-hand rule to determine the direction of the force acting on a

§>Force ona CharQEd partiCIe charged particle moving in a magnetic field

1. indicate the direction of the magnetic force on a charge for each graph:

DIOOIOLS ] ® & @
= P0®
DIOOIO) —v (@

OO0 — S—
: ®O®

v
(a) (b)
+ charge (F: left) + charge (F: into page) + charge (F: upward)
- charge (F: right) - charge (F: out of page) - charge (F: downward)
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. Apply the right-hand rule to determine the direction of the force acting on a
§>Force ona CharQEd part’CIe charged particle moving in a magnetic field

2. indicate the direction of the magnetic force on a charge for each graph:

B A A A4 B
. G
o g
v @ ® @ Vout
= S;J" Vin -
B
:
(f)
(d) (e)
+ charge (F: zero) + charge (F: right) + charge (F: downward)
- charge (F: zero) - charge (F: left) - charge (F: upward)




§>F0rce ona Charged particle Apply the equation (F = quB sin ) to calculate the magnitude of the force

acting on a charged particle moving in a magnetic field

FORCE ON A CHARGED PARTICLE IN A MAGNETIC FIELD A beam of electrons travels at 3.0 x 10° m/s

through a uniform magnetic field of 4.0 x 107 T at right angles to the field. How strong is the force
acting on each electron?

F
v =3 x 10° F = quBsin6 ® . p
B=4x10"2 L
6 =90 F = (1.6 x 10719)(3 x 10%)(4 x 1072) 5in 90 -
g=16x10"1 s+ & o8
F=2? F=19x10"1*N




Apply the equation (F = ILB sin 8) to calculate the magnitude of the force on a

§>Force ona Current'ca”ying Wire straight segment of a current carrying wire placed in a uniform magnetic field

26. What are the magnitude and direction of the 27. A stream of doubly ionized particles (missing
force acting on the proton shown in Figure 20? two electrons and thus carrying a net positive
_19 charge of two elementary charges) moves at a
e=16x10 C ' £ = 3 : P .
B=05T velocity of 3.0x10%* m/s perpendicular to a

Proton v =4.0x10" m/s

. ¥ . force acting on each ion?

Figure 20

/’ﬂ © @&—— | magnetic field of 9.0x102 T. How large is the
\ -

F = qvBsinf F =qvBsinf
F = (1.6 x 107')(4 x 107)(0.5) sin 90 F = (2)(1.6 x 107*)(3 x 10%)(9 x 107%) sin 90
F=32x10"12N  (upward) F=864x10""°N




