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Wherever nccessary, use the following formulas

i) lEMall asanl a5 Laigl
P ——

F =

LS
o

dl} = ide AV

R=ﬂ}"

d:—f = l-d[ﬂv ’r " " ] “l =L} l‘]f'"= iy [l P l_|-..-.-]

re -
E g = y it q“}=th‘, LSRC

fi' g —& s —
- e Fo = ais < B

F.H=!E“ B = N1, = MAllsind

g idS < T s, 1dE % F > Tm

dﬁmih‘r T Pl .-“'u:d*:xlu- T

P gr = +1.6 = 10-*"C my= L&7 = 107" kg

k=899 x10" N m” g, =—1.6x 10"'"C ‘ me= 911 « 10-7kg
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(Part1)

As mentioned in the textbook 117
e s Bl dalesell disdilg sLiall Guy Alslaall J3s oo di8liall disatdly SilpaSH Ll iy Conyestl ail oo

(TA=1C 7 5) pnil Lol e dinsg samg obygsll Ll sas

The electric current, i, is the net charge passing a given point in a given time, divided by that time.

fe @ q= ji dt The net amount of charge . _|Ag
dt passing a given point in time A

tis the integral of the

The unit of current is C/s and is called Ampere(A). | current with respect to.time:

q=ldq=Jiar\ |

N2
.

Q1: How many electrons flow through a point in a wire in 3.00 s if there is a constant current of i =4.00 A ?

a-7.5x10"° electron  b-7.5x10'° electron c- 2.5>:;I.Of: eléctron d-2.5x101° electron

Q2: The quantity of charge through a conductor is madeledas:

Q=(4.00 Cs*)t*—(1.00Cs?) t + (6.00 mC) .What is'the cutrent at timet=3.00s

a-231A b-431A c-623 A d- 765A

Q3 : Acurrent flowsin a conduc;ingiwlrawhose strength changes with time according to the

equation [I(t)= 3.0 + 2.0t3 | , where'the time is measured in seconds, and the current is
measured in amperes. Howsmuch/.charge does this current passin 2 s?

A)2C B)1 4.9C C) 14C D) 2.7C
Q4: The electric cutrentsis defined as:

A) The net charge passing the cross-sectional area of a conductor in a certain time interval.

B) The net\charge passing the cross-sectional area of a conductor in a certain time interval
times this time interval.

C) The net charge passing the cross-sectional area of a conductor in a certain time interval
devided by this time interval.

D) The current density through the conductor devided by the time interval taken to pass.

Q5: The electric current can be calculated from the equation

Oi=qAt , Cs Di=-+ 2 ni=2
At C q
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The current per unit area flowing through the conductor. (/—))

i=[]-dA
i

A

Q6: An copper wire with a diameter of 1.02 mm, carries a constant cur&b.m A. Find the
current density.

[ 1.67

/=7 L02x107,, =20 m2
n(————

Q7: The current density through a conductor is deflned

A) The total current passing the cross-sectional ﬁp(r unit time.
B) The cross-sectional area of a conductor ti current per unit cross- Sectional area.
C) The charge per unit area passing tw onductor’s cross- Sectional area.

D) The The current passing per unit perpendicular cross-Sectional area of a conductor.

Q8: The current density of a W given by:

A) J=pE B) J=i/A C) J=A[i D) J=pL/A

Ohm's La%?ﬂ! electric current flowing through a conductor is directly proportional to the
potential difference across it.” 1

i Slope=—
av R

R

The resistance (R ) : “The resistance is a material’s opposition to the flow of

electric current.” “The resistance is the ratio of the potential difference

across a resistor to the resulting current.” measured in ohms Q. (V/A) I RI==—
L
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Q9: Which of the following statements is true for the resistance of a copper wire at room

temperature?

A) It increases as its length increases and its cross-sectional area decreases.
B) It increases with both its length and its cross-sectional area.

C) Itincreases as its cross-sectional area increases and its length decreases.
D) It increases by decreasing both its length and its cross-sectional area.

Q10: Calculate the effective resistance of a pocket calculator that has a 1.35-V battery and
through which 0.200 mA flows.

a-6750 Q b- 2350 Q c-1245Q d- 15540 (»&

Magnetic field lines:
"Imaginary lines used to visualize the ma Id and measure its

intensity.
Magnetic fields around permanent magnets: ?

Magnetic field: (A quantitati e n the region where the magnetic force of a magnet
appears.)

#
ll-"'r-||||||ll"‘~:' —

-
-

Mathic field layout :

1. Using iron filings. 2. Using a small compass

Characteristics of magnetic field lines:
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Forms closed paths moving from the North Pole N to the South Pole S outside the

magnet and then, continue inside the magnet from southern S to northern N.

The direction of the field at a point tangential to the field line passing from that point.
The field strength B at a point is proportional to the magnetic field lines density.
Magnetic field lines do not cross each other.

The uniform fields have straight, parallel, undirected, and equally spaced lines.

o Gl e

& & & & '
gailldabuall e e el kil s e o] rgim Y

General characteristics of magnets : ¢
-If the magnet freely hanged in a horizontal plane, it‘nét-atéﬁn North-South geographic
direction.
-Every magnets has two poles N\
1- North pole, the North seeking poleg ™
2- South pole, the south seeking pote:
- Like magnetic poles repel and opposite magnetic poles attract.
- If a magnet breaks into tw.O(Qr,mqr(e parts, then each part becomes a new magnet with
its own north and south pole.' .

S S e

- The effect ofmagnet on other magnet :
1- If two like,poles meet, they repel. 2- If two different poles meet, they attract.

\
N
",

v i Sir T

N.S N kg

Tesla T: (unit of the magnetic field) T = = =
- c.m A m c-s

"It is the uniform magnetic field in which, if a charge of 1 ¢ moves at a speed of 1 m/s
perpendicular to the magnetic field, it will be affected by a force of 1 N."
A smaller unit called Gauss “G” is used for the magnetic fields where: 1G=10*T
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bl olaily ylall o jeaell olagdl | slaslbemf jslasg Dlel#‘-n" o ssall e soa Banly dil> 350 Joo dlermall iladisdl dodle 3303 dosniuall Olbdodl zpbl

Slgaligemf suslinl Gaysume Lle (seisd il dosaall Aaldl il5 JSlgall Julos

* If the direction of Vemsin the same direction chosen for the analysis, Vems Will be positive.

If the direction of Vemropposite to the direction chosen for the analysis ,Vems Will be negative.
*If the direction of “i ” in the same direction chosen for the analysis, “Ri” wi negative.

If the dlrectlon of “i” opposite to the direction chosen for the analysis, “ Ri¥ w e positive.

o

Vemf

Direction of Analysis Potenfial Change

Silre & cuent -IR
Opposite ocurrent 4R
e 3 e .
AV = iR AV = +iR AV = 4V, = “Vros Opposie t enyf

@) ®) <c)

Q11: In the loop sho

oVi—Vy—1i4

oV, — V2—11 1+12)R2—0
oVi+V, Rﬁ (i +i,)R;, =0
oV, -V, — l1 R,—(iy+i;)R;, =0

Bl e jleall 3983 Cusgemf U auas 5sSs ol ez 83ilall 8 U531 le islg BgSa yf 2
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Electromotive Force and Ohm’s law: Vot

For a circuit like the one shown in Figure, the emf device provides the potential
difference that creates the current flowing through the resistor. Therefore, in
this case, Ohm’s Law can be written in terms of the external emf as:_

(4]

*Where Veny is the external potential difference between the two terminals
of the emf source when the current flows.
*We will treat here resistors as ohmic devices; that is, devices that obey
Ohm's Law. E Vems = 1R e
*The change in potentiai is referred to as the potential drop across the resistor.
*Sources of emf add potential difference to a circuit, and potential drops
through resistors reduce potential in the circuit.
*Vt is the potential difference between the two terminals of the emfsource [Vore:
when the current is zero (Note: V; > Vems ) When the ammeter reads zero, the

*Ohm's law for the simple circuit shown, where the battery has an ihternal |/0/meter reads the potential V..
. . 9 When the ammeter reads a non-zero
resistance Riis: D Vi =i Req =1 (R +R;) current, the voltmeter reads the

electromotive force V.

Example : In the following figure, we notice that the charge leaves the battery at point
A, and it carries a certain amount of electric potential energy. The charge loses this
energy during its movement from B to C, and then gains this energy when it moves

through the battery from D to A.

Q12: In the figure shown besides, if the voltmeter reads 13.5 V when the ammeter
reads no current, and the same voltmeter reads 12.5 V when the ammeter

reads 0.5 A.

Find the external resistance in the circuit and the internal resistance of the battery.

Solution:

R="0 — R="2=250 V,=i(R+R;) = R,

_ 135-125
- o5
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Q13: Which of the following has the same unit as the electromotive force (emf)?
a) current b) electric potential c) electric field d) electric power

Q14: A resistor with R = 10.0Q is connected across a source of emf with potential difference Vemf = 1.50 V.
What is the current flowing though the circuit?
a- 0.25A b- 0.15A c-1.5A d- 2.5A

Part(2)

Rechargeable batteries also display a rating in mAh (milliampere-hour), which provides-sinformation on the
total charge the battery can deliver when fully charged. The mAh is another unit of'charge:

1mAh =(10"3 A)(3600 5)=3.6 As =3.6 C.

Q15: Suppose an AAA battery is able to supply 625 mAh before its potentiahdrops below 1.5 V. How long
will it be able to supply power to a 5-W bulb before the potential dfops below 1.5 V.

a-375s b-675s c-1200s \) = ‘d? 120 s

_ (5353 lasll Llasd d8grm0 3uf duoS cobuusd JSluall J= LR = pL/ A) dlslaall 33k
The resistivity: p: A measure of how strongly ‘asmaterial opposes the flow of electric current.”
It equals the ratio of the applied electric fieldito.the current density:  s-w

I)=£=ﬁ=E i pL RA E

(measured in Qm)

The conductance: G: “The conductance is the reciprocal of the resistance.”

R T v
The conductivity'g >“The conductivity is the reciprocal of the resistivity.”

1 L .
U =2 o o= ﬂj (measured in Q'm?)

D G=l = G : T (measured in Q1) , (S)siemens , (A/V)

P

Q16: What is'the'resistance of the 80.0 m standard copper wire with section area A = 5.2612 x 10~°m2

p=1.72%10"% Qm
a- 0.26Q b- 0.62Q c- 0.88Q d- 0.77Q

Q17: The diameter of copper wire is 8.252 mm. Find the resistance of a 1.00-km length of such
wire used for power transmission.

p=1.72x10"% Qm
a-0.120 b- 0.22Q c-0.32Q
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Q18: A voltage difference of (12.0 V) was applied between the two ends of a wire whose length is (1000 m)

and its cross-sectional area is 4.5mm?, a current of (3.20x10-3 A) flow through it , find the resistivity of the
wire.

a- 1.72x10-8 Om b- 1.68x10-5 Om c-7.12x10-8 Om d- 6.18x10-8 Om

Q19: What is the resistance of a copper wire that has length L = 70.0 m and diameter d = 2.60 mm?
a) 0.119 b) 0.139 c) 0.163 d) 0.190 e) 0.22

Q20- What is the resistance of the 100.0-m standard copper wire has d%ter of 2.053 mm
that is typically used in wiring household electrical outlets (&

a- 0.52Q0 b-0.11Q c-0.66 Q d-0.41

Q21: What is the resistance of a copper wire of length | = nd diameterd =1.3 mm?
The resistivity of copperis 1.72 X 108 am.

a- 0.141Q b-0.111 Q c-0.661 Q / d-0.411Q

! /o .

Ayall Lgilaglio foames dluduw 8 dlazall wilogliall A81Sall dogliall sl

Resistors in Series: y
. . 3= = = ot
- Connection as sho : , ,

-All resistors in seri oup have the same current;

-The eIectricw'al of each resistor is directly proportional to its |
resistanc AV a R Vemi=Va+Va+Vs

-The total potential equals the sum of the individual potentials; (|

1
AViot(seriesgroup) = AV + AVy + AVz + - I
-The equivalent resistance equals the sum of the individual resistances;

a8

[ Reg = Ri+ Ry+ Ry+ ...

Q22: In the figure shown three resistors are connected to a potential difference 12 V.
1- What is the equivalent resistance of the three resistors? Rs=10Q  R;=15Q  Ri=5Q
2- Calculate the current for each resistor.
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a- 500, 0.2A b-30Q, 0.2A c-30Q2, 0.4A d-50Q, 0.4A

Q23: A learner connected two lamps A and B as in the figure with a battery, and noticed that
the brightness of lamp A is greater than the brightness of lamp B. Answer the following

1 -What does the difference in brightness of the two lamps indicate. RA > '8 8

2 -If the learner connects point B to point A with a connecting wire without resistance, what
will happen to the brightness of each of the two lamps?

\O\N\Q A - *\)(‘V\Q%? ' ar—>
Lo R A Xhe \s Cio Wne €5 WS RS o g

Q24: Three identical resistors, R1, Rz, and Rs, are wired taéethé'r’as shown in the figure. An
electric current is flowing through the three resistors. The‘edrrent through Rz

a) is the same as the current through R1 and Rs. ~
b) is a third of the current through R1 and Rs.¢#
c) is twice the sum of the current throughRs and'\Rs.
d) is three times the current through Ri1 and R3.

e) cannot be determined.

N

N ‘\‘ / ‘\ y

Q25: Which of the following is an ifhicorrectstatement?

a) The currents through electrahic,devices connected in series are equal.

b) The potential drops across-ele€tronic devices connected in parallel are equal.

¢) More current flows across the smaller resistance when two resistors are in parallel connection.
d) More current flows across the smaller resistance when

two resistors are in serial connection
2.5A 12V

Q26: Depending to figure R, equal to : =
a- 3Q b- 50 c-1Q R1=5Q
Q27: : Depending to figure Vs equal to :

a-1.5V b- 2.5V c- 3.5V d- 4.5V
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Q28: What are the relative values of the
two resistances in Figure.

a) R1<R2

b) R1 = R2

c)R1>R2

d) Not enough information is
given in the figure to compare
the resistances.

Resistors in Parallel:

- Connection as shown in figure. \
-All resistors in parallel group have the same electric po %/ age);

Vi=V,= V3= = Viot
-The electric current in each resistor is inversely proport toits

resistance; i oc - '
a
AAAA
-The total current equals the sum of the indi d&lrrents W

ltot(parallel group) — ll + 12 + l

-The reciprocal of the equivalent resistanc aIs the sum of reciprocals
of the individual resistances; !
— + — +

N

2.\) At el 8, Aalaal) Jilsal) o
Energy

and Power in electric Circuits:
A battery must do work to drive charges dq, from the negative terminal to the positive
terminal (within the emf device) equal to the increase in electric potential energy of that

charge, dU.
dU = dqAV = idtAV

Using the definition of power:

p=%_ MV _ iAV ( The power is the rate of dissipated or produced energy )

dt dt
) ) AV?
P =iAV = i%R = —
11
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This work is stored as electric potential energy:

P=U/t . the unitof powerisW (J/S)
Q29: A DC winch motor is rated at 20 A with a voltage of 115 V. What is the power consumed by the motor?
a-2300W b- 1300W c- 3300W d- 200W
Q30: A flashlight has a light bulb filament resistance of 8 Q and a battery voltage of 6 V. Calculate
The power that the lamp puts out when it is turned on . -1

a-4.5W b- 8W c-1.5W d- 10W

QD
6\?‘

A single-loop circuit containing two resistors and two
sources of emf in series. Y 4

O l.

Q31: A 12.0V battery ( Vt ) with an internal resistance of R1 = r.?;l,,:;,
0.2Q is charged with a battery chargery( Ve ) able of delivering a

current of i =6.0A, whatis t i m emf that the battery charger must provide in order to
charge the battery ? Q i b
a- 3.22V I

b- 13.2V v

c-3.12vV Q

d-2.13v V\)

((Adasll) 5V gl 1€ 56 i Sy
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Kirchhoff's Rules:

Multiloop circuits with emf devices and resistors that cannot be reduced to simple circuits
containing parallel or series connections will be analyzed using Kirchhoff’s Rules.

A junction is a place in

Kirchhoff’s Junction Rule: 2 it where e (i |1E

“The sum of the currents entering a junction must equal ol
connected to each

the sum of the currents leaving the junction.”( Kirchoff's first rule is a form of other.

the law of conservation of charge )

Q32:
The figure represents part of an electrical circuit. a r=

. Using the data shown in the figure, calculate the electric current 5-:\:-=-=i _ I L—.—
a-2 A b- 4 A c-6A d-8A QD l L'_._‘__ :

Y4

%Q

The Wheatstone bridge:
The Wheatstone brldge isa circuit used to measure unknown resistances.

R, Ry

Y:' o PN
Note : When the h the ammeter is zero, the equivalent b T

A d
resistance given P (R -+ Rul (R "‘H\'} \RI%\ R
O R R Ryt Ay " v
Q33: c

In the circuit shown in the figure R1=24 Q) , R3=360 (2,
the ammeter reads zero when the variable resistance (Ry ) is (60 Q)
Calculate the value of the unknown resistor ( Ry ).

a- 4Q b- 6Q c-2Q d- 10Q
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Ammeters and voltmeters:

The ammeter: “ A device used to measure the electric current
in a specific branch in a circuit.”

- To measure the current, an ammeter must be wired in a
circuit in series in the branch.

-The range of an ammeter can be extended adding a small
resistance in parallel with its coil.

The voltmeter: “ A device used to measure the potential
difference between any two points in

a circuit.”

- To measure the potential difference between two points in a circuit, the voltmeter must be
wired in parallel to these two points.

-The range of a voltmeter can be extended adding a large fesistance in series with its coil.

Q34: Which of the circuits shown in the figure will not fu_rjc_'gion-broperity ?
a-1 b- 2 c-3 d-2and3

Q35 : Two resistors, R1 = 3.00,andR2 =’5.00, are connected in series
with a battery with Vemf = 8.00"V and an ammeter with RA=1.00,
as shown in the figure. Whatiis the

current measured by the'ammeter

a-0.5A b- 0.88A c-1.5A

Extending thé range.of an ammeter:
Example:

An ammeter with a coil of resistance 2.5 €2 measures 400 mA current. What is the is the value
of the resistance and how should it be connected with its coil to be able of measuring 20A
current?

Solution:

The resistor should connected in parallel with the coil resistance.

Vcoil = Vparallel resistor

icoil X Rcoil = iparallel X Rparallel
400 X 10_3 X 25 == 20 X Rparallel

14
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Rparallel =0.050Q

Extending the range of a voltmeter:

Example:

A voltmeter with a coil of resistance 800 €2 measures potential drop up to 15 V. What is the is
the value of the resistance and how should it be connected with its coil to be able of
measuring a maximum potential drop 240 V?

Solution:

The resistor should connected in series with the coil resistance.

leoil = lseries resistor
Veoil _ Vseries resistor

Reoil Rsiries resistor
15 _ 240-15

800 Rsiries resistor

Rseries resistor = 22667 ()

Q36: A circuit consists of two identical resistance of 1KQ ir\-ol:-ies\ﬁzth an ideal 12V battery .

A student trying to measure the current through one of theresister , inadvertently connect the
ammeter in parallel with that resister . How much.,purrent will flow through the ammeter , assuming
that it has internal resistance of 1Q? \
a-0.081A b- 0.012A c-8.11A d-1.02A

Req= (1/1000+1/1)* +1000 = 1001Q

4

1OKQ 1.OKQ

|= Vemf/Req = 12/1001 = 0.012A

A

Charging a capacitor ¥
When the switchdis conhected to position 1, electric current flows from
the positive terminal of the battery and the capacitor begins to charge.

At = 9max (1 N e_t/r)

At t= 0,q=0 and at t=2° q=Qmax = CVems

qt

CVemi= Omax

Time constant (7): T=RC

> |

Q37: Consider a circuit consisting of a 12.0-V battery, a 50.0Q resistor, and a 100.0uF capacitor
wired in series. The capacitor is initially completely discharged.

How long after the circuit is closed will it take to charge the capacitor to 90% of its maximum
charge?
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a- 0.0255s b-0.0115s c-0.0325s d-0.0911s

q nax

g(r)= qu[ :mc) (1— e t/Re) = a(t) _ 5.90 anlD_—E

0D — w1 RE t==RCIn0.10="- (500 0)100x10 ™ F)(-230)= 00115 s= 115 ms.
. - . ‘

Q38: Which of the following will reduce the time constant in an RC circuit?
a) increasing the dielectric constant of the capacitor.
b) adding an additional 20 m of wire between the capacitor and the resistor.

c) increasing the voltage of the battery.
d) adding an additional resistor in parallel with the first resistor. ‘ %

Q39: How long would it take, in multiples of the time constant, %
T, for the capacitor in an RC circuit to be 98% charged?
a)or b)0.91 c)90t dar (»
Q40: 411 an uncharged capacitor (C = 14.9 pF), a resistor (R = 24.3 k{2), and %
a bartery (V= 25.7 V) are connected [n —t/
series, as shown in the figure, What is the = (1 —e ‘L’)
charge on the capacitor at t = 0.3621 s e Amax
after the switch is closed!
a) 548%107° C
b) 7.94%107° C
¢} L1sxA07HE

d) 166%107°C
e] Z4zx107'C

CVemi= Omax

Q41: In the ci
initially o

.SA)

R, S
Not ¢ - When Switeh cloged , R Ry tn@a T
LR 2, Ky w Tk\lg\ ~

16
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So %\W\( Currren t ‘:\ONS 'H'\W"%L\\Q\-

Q42: According to the circuit bellow:

A- Find the potential difference across Ra.

- (6x3 _
;n gm)*‘* (v
\')
tet = R"V-T’ 1A,

av, =T KRo=2x= 8y
A“Q,?-AV =4V (_'n.-?—,qvl

B- Find the current in Rs.

_A\ls'L:,.SA- W\'
an

Q43: Q42: Explain what happens to the reading of (A) ) and brightness

Of the bulbs (M1, M2, M3) after closing the % @
Aftey dosed e Swikcla e R % e CrenSe ®M’2
oo *\;\Q o'\o\\ QU ewy \\Ac,V\zo\k g deb\&w\ ® s ®M3 A

A\w«\z\\g\f wiy\\ \V\Qv\ec,\g& (% \ ‘f\oo\\*&v\ggg Q—({ M1 Vi
u(\D M\ wy \\ \Y\Q,YQ/Q& +1T_

LS [\\1‘ Ihe COYTemy e dr Sq ANy by(%\\&y\(g
Yo Pend ing ol Vol Wil decreoSe 3 W

decrens -

Q44: Threer

e equivalent resistance?
(b) Find the current supplied by the source to the parallel circuit.

(c) Calculate the currents in each resistor and show that these
add together to equal the current output of the source.

Solution:
1 1

() — = -4+ — > — ==+ 54
R3 Req 1
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. _ Vot : _ 3 ] =
(b) ot = 7 = ltot = o5 = ot =64
eq .

N[WR|w

= i3 =154

+ Niw

i3

i1+ iz +l3 = 3+15 1'5=6A=it0t
Note: &%
~

1- If one of the lamps burns out or is removed from its place, the brightness of the rest of
\\V

the lamps will not be affected.

A\ N\
2- When adding a new lamp in parallel, the brightness of any lamp is not affected, and the
| 4

value of the current passing through each lamp is not affected. However, the total current
-~
passing through the circuit increases because the equivalent resistance decreases.

Q45 : Five resistors R1 = 1.00 Q, R2 = 2,00 0,.R3 = 3.00 Q, R4 = 6.00 O, and R5 = 4.00 Q, are

connected
as shown in figure. 18.00 V battefy i ched to group. L

AMMA - AAMAA Rs
YWYV ==YYVYYY

(a) What is the equivalent re 2 Ri Ro W

(b) Find the current supplied source to the circuit. R
(c) Calculate the voltage @: oss each resistor.

Solution:

-1
) = Ry =20
142+2+4 = Ry =90

1 =1y Jizg = I5 =lor =24
V=i R, =V,=2x1=2V V,=i,R, =V,=2x2=4V
V3=V4=V34=i34R34 :V3=V4=2X2=4‘V and V5=i5R5 =>V5=2X4=8V
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Q46: Depending on the data in the circle shown in the figure, calculate

.a- The current passing through R=16Q . 8Q ;03 00 R
=0.3A i,=0.

.b- Electromotive force Vemfi.

c- The unknown resistance R.

\éhg/"<6'3)<%>‘<o.g)<\6)_(_,3 @|1)36
\e/w;j\ = \\\V

) \*p & Q

GQ_‘KQ_\Q(}_(O Lx\()% 0o 5xlg)= o

Q47: Depending on the .am the circuit shown in the figure, determine the magnitude of the
currents iy, iz, and i f%@ through R1, Rz, and Rs respectively in the direction indicated in the
figure using Kir@f' urrent law and Kirchhoff's voltage law .

'L ‘ R1=5Q
Lt 7,‘.. fo — ‘ NN

Vemf1=10V

\oop © ”

“\0%\51 _\\5-101 ' i Vent2 15V
\OO\OG

1S K16 1,401, z o
\OUy L 7. =
ke 313«15(\_)@

LiZoelA 4 2, =0igyA 4 T,z 0 63 A.
19
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Q48: In the figure bellow .
- Find the currents in R2zand R3

- potentials difference of the battery V-.

’5~Il__\:
\oop @
-6 -y,

$:Q

%* I’L“Q”\YS:Q

If a charged particle moves in a direction that does not parallel the magnetic field, it is affected by a

* Magnetic forc?yc;arged particle:

magnetic force @ .9 ® ®
- —1
k]

& &
Given by: Fp=qUXB » Zfs“ V““ﬂ .

. . @ Qg ® @\e
wher B Sin0) F = qv B, F=q v B SinO o 8 ({E
"\G /I ¥

&@7 \ @,

®

@8,

@9 e e @

2
@
* Determining the direction of magnetic force on a charged i ?’; "

particle:

The first right-hand rule: "We put the fingers of the right hand; the thumb, the index, and the middle
finger, perpendicular to each other, so that the thumb points in direction of the particle velocity and the
index finger points in direction of the field, so the middle will be in the direction of the force if the
charge is positive. (reverse direction if the charge is negative.)
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e 2 L 7

e ot t
@' * F.:‘}[
R 1

- Radius of the circular path of a charged particle:

The magnetic force acts on the particle in a direction perpendicular to its velocity, always and
continuously, which forces the particle to move in a circular path and the magnetic force is then the
centripetal force:

2
Fo=F = ——=quB =

The radius can also be expressed in terms of the momentum of transverse motion of the particle: P, =
muv,
Pt
" qB
The magnetic force on a current carrying conductor:
If a wire of length € carrying current I is placed in a maggk’gjc field BL
in a direction that are not parallel to the field It is affectediby/the
magnetic force Fwire .Given by the equation: . 4
Fo=iLxB = F= B,iL or \F'= BilL Sinf
- Determine the direction of magneticforce on a current
carrying conductor:
The first right-hand rule: " We put-the fingers of the right hand; the thumb, the index, and the middle
finger, perpendicular to each qt%psuqhthat, the thumb points in direction of the conventional
current and the index finger¢oints ih direction of the field, so the middle will be in the direction of
the magnetic force on the wire:

RS [

- Torque on a current carring loop: 7
When current carrying loop is placed in a magnetic field, its two
sides are affected by two equal magnetic forces that are
opposite in direction, these forces create a torque that tends to
rotate the loop around its axis which is perpendicular to the field.
The torque of magnetic force is given by the formula:

7= NiA x B with magnitude equals T = NiA B Sin@




END OF TERM 2 REVISION 050 - 8210248 TEACHER: ALAA ALDEEN ALFAQEEH
(0 is the angle between the unit vector i that perpendicular to the plane of the coil and the magnetic field B .)

- The second right-hand rule: "If you curl the fingers of your right-
hand in the direction of the conventional current in the loop, your
thumb points in the direction of magnetic dipole moment vector i

— n

represented by the unit normal vector 7.

Extra Questions:
Q49:. A proton is accelerated from rest by a potential difference of 400.%e proton enters

a uniform magnetic field and follows a circular path of radius 20.0 cm. ne the
magnitude of the magnetic field. \““\o = |

Vo= [ 290V JW

-y NP 4?‘( N
—%BéE:Ma~ 4% —1;1 (\(xmg

Tr Yé&\éq)(g'z —oofY T,

Q50: An electron with a speed of 4.0 x 10° m{s s a uniform magnetic field of magnitude
0.040 T at an angle of 35° to the magnetiw lines. The electron will follow a helical path.
a) Determine the radius of the helicalgath.

\Qz?(i} ~

b) How far forward will the ele moved after completing one circle?

@ Y:L\/it"v WX ® 5in 35 c 2 -G
)OHE \\ qxqvo\f = S X0 -

t. 2

SC -S

- DTX 309 gxny RN
H~ 8. 76 x\o
‘ Q/\\L\b &\\r\gs)

—~ — S - o
= Ut =908 @3S X .76 10 22,875 me
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Q51: In the figure shown, Find the reading of the ammeter in the following cases :

N -
A) When the switch s1 closed . S Vv

B) When the switch s1 and s2 closed . TI Sl .
1()

&) I:\e[ﬁ\“(%:\z

Rey Q=) - 74 A

R, - /4Yxsé
e%\(%g)+(t3«qm”

| = 12

e

Q52: The magnitude of the magnetic force on a part|cl rge —2e moving with speed v
=1.0x 10° m/s is 3.0 x 1078 N. What is the magnitude of magnetic field component
perpendicular to the direction of motion of the ticlé?

E:]OHPO%%CV\@ =, BK\(%

QLQWSW\% zX\ b X XAXAS

Q53: The graph shows t ersus time for an RC circuit. Using the graph shown:
What is the charge o citor after 27

a- 0.18 mC . mC c- 1.00 mC d- 1.40 mC

12 9Q(mC)

bl = = =

=




