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* Pure inductive circuit

* Pure capacitive circuit

V
(V) leads (I) by 0 = 90°(*ve) L_.;
I
(V) lags (I) by 6= 90°(~ve) Vr

AC Circuits
(A
——— N\ 9. AVAVAVAVEN
Q=CV[— (DC) Charging instantanously untill \*’L;_‘Mm Vi
Capacitor] __ (AC) Charge & Discharge
Coil — (DC) R, = Value X =0 V, =IR,
. — (AC) R =Value X =Valie V =17 | R =0 X =Value V =IX/
Resistance Coil Capacitor
R=p = v =R | Xm ol il VS L 1
A ‘ If (R, ~0) then P=0 © oC 2afL
(Does not depend on frequency) i V =IX
j (imaginary) (Stores energy P =0 ¢ (i . )
P=1"R (Consumes energy (power) as Magnetic energy) (Stores enerégrna(%g]\;?r
(power) as Thermal energy) If (R = value)then P= 'R, | as Electrical energy
Vector (Phase) diagram Graphlcal (Wave) diagram
* Pure resistance circuit (V) and (1) in phase (0 =0) Yo

(RL) Circuit (V) leads (I) by 0 < 90°(+ve) A!
I
*(RC) Circuit (V) lags (I) by 0 < 90°(-ve) ‘;
- Of dara v
X, =X, (V)leads by 0<90°(ve) /7
& . . PRy - 0 !
(RLO) Cirouit —F X, < X, (V) lags () by 0= 90°(ve)
L X, = X. (V)and (Iyinphase (0-0) 3, *Purecapacmvemmy
RLC Circuit
%
Z=VR (X X)) (Total impedence) ;
V=IR  V=IX, V=IZ
V=AYV 2V, V) (Total voltage)
i VJ"Vq' ;.1 © -
tan = — OR  tan0 =—%— (Phase angle) | ¥
R
Voo IX, o IR =value V=17 0 Z=VR*+ X~  (Impedance of coil)

(V) V, >V, X, >

X .(Circuit behaves as inductive reactance)

Phase

@

.

angle (0)

(V. leads I by 6) act as a Coil

(~ve) V, =V, X <X (Circuit behaves as capacitive reactance)

(V; lags I by 0) act as a Capacitor

(Zero)V, =V ., X, = X (Circuit behaves as ohmic reactance) act as a Resistance )
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el A.C. Source
Point of .C. Source Dynamo

Comparison (constant effective voltage) " (variable effective voltage)
B (variable frequency) (variable frequency)
=-{?-g-f (emf constant) pemf | BAQ@rON (!
Resistance Does not depend R R
on frequency laf [
- (I =2nf _ BAQAON (1!
Coil L " * QDL
. [q L I= BAN Does not depend
f L on frequency ‘
emf emf [ emf =~ BA@2nf)N (31
=% 1= =% 7
Capacitor C — ¢ 71
2ntC 27fC
\_ [ =emf 2xnfC) laf V[ I=BAQ2nf)’NC 1o f? Y )

Oscillating and Resonant (Tuned) Circuit
NV N AN

Minimum impedance (Z = Mm) & Highest current (I = hi gh) & Phase angle (6) = 0°
Z=R X = V.=V,

J, C

fm | - 1 LC = 1 t11 .,C,
2mVLC LC " 4nf f, TC

171

Resonance Tree

, AN A—— AN

Effect of Inserting Soft Iron Core Effect of Change of Frequency
(Out of Resonance) in Radio Receivers
ab Effect of Change of Frequency Effect of Decrease in Voltage 4 (Still in Resonance)
(Out of Resonance) (Still in Resonance) (I Constant)
(8] aw
Adding Resistance Adding Resistance
R, N c].'l ~ (8till in Resonance) (Sl in(}l{ﬁsmmnc) M .-
Ry Adding Coil Adding Coil
L
H ( {Out of Resonance} L
® {::}— At (i} ah VWA —min i ¢
AN 5 I+
o,
1 J.'l' {
_u, . . Addi"ﬂf appacitor
. Adding Capacitor (Out of R
(Out of Resonance) Resonance 0 (u;*““ﬂ“he)
(ly
Bemoving Resistance Removing Coil Removing Capaciior
L o iis [ R L
(Still in Resonance) (Out of Resonance) (Out of Resonance)
\_ an aly ab) )
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Capacitor in AC Circuit

,\j eee

Discharging

Capacitor
Q=CV
Capacitor in DC Circuit
Q /
e AC
— (=¥ | Source
Discharged
Vcapacitor = Zero
af
vc
Vectors
‘Additions)

AC Source

W’r= Vgri + Vg

Vr= V, +V,

Circuit consist of group of

Resistors R
R1 R2

AC Source

lVT = Vi, +Vp,|

Capacitors ()

4‘%

2
L
—
I I
Ver

C
By -

VT
AC Source

EVT = Ve, + Ve

Net ( \
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Vectors

(Subtraction's)
Circuit consist of Coil and Capacitor

Mohamed Fassaan

L C

I |
—rys— | | |
T A
Vi Vi
— — — — —>
I I v I I I . I
AV, N AT
AC Source AC Source
VL Leads Vo by 180° VL Lags Ve by 180°
V1 Leads I by 90° V1 Lags I by 90°
' 4 ‘?C > VL
LVT= Vie— Ve E::;XE V= V-V ‘x(>xL
T
Vectors ’-'&‘Jﬂf

VT Leads I by 20°?
Circuit consist of:

1) Coil and Capacitor 7)) Coils (L)
TIL ch
Vr
Vi
—_— V;
—I>x 1 V. I I z\l I =
(™, D ¥x

AC Source AC Source

(Vo= V-V (I Y¥ V= Vi, + Vi,
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Vectors ‘fU}fJLl?
VT Lags I by 90°?

Mchamed Fassaan

Circuit consist of:
1) Coil and Capacitor

) Capacitors ()
L C
R |
L
| -
Vo > —>
I 1
—_— —_— Ve
E I V, I =®: Ve
V
(,\71 ) AC Source !
AC Source l
v Vi= Vg +V
- Ve > V T c1 c2
{VT = \ 8= VL X, > Xi
?
Vectors Hel;

LVT =\ V2 + (V,)?
Circuit consist of:
| ) R L circuit

1 | I v ,\I
,v AC Source
AC Source ‘
[V‘r=\lvnz"‘(VL)2 | LVT =|VR2+(Vc)*

Net ( \
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{R L C ) r o g 11 R L Mchgm

Xp=2=fL Xe= 52 | : —‘
LVT=JVR2+(VL-VC)2 ’l_t"o:&‘;n_vc ™)
| z-VRr X -X0?  |tame- XegXe AV

Oscillator Resonance Tuning Circuit

\/,

<
%
/

24
e
R

O
////
=

i) |
L Z=R (Xy=X¢ = 5. ¢ | Minimumz |

w1
1 Highest Current

(Vx;f Ve WV =Ve| LL C=qmrz . Highest I

K7

\ > TN = Vi \
V& I In phase k 0=0 LP= V_R-r_ ‘ LI- B =

>
°f

Relation between 1, Z with the frequency

4 The maxium A\

effective value
of the current

(The minimum
value of impedance) Z=R

X =X,

Resonant frequency

'Low frequancy ' High frequancy .
« > ———————
X <X, Resonance state X>X.
Z=R the circuit has ohmic =R
( The circuit has properties ( The circuit has
capacitive inductive
properties) properties)

AN

J
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1) Final Exams (2 "Session-22)
In a country with very hot weather, a student wanted to use a hot wire ammeter in a
laboratory in a school which is not air conditioned. Which two figures show the correct
position of the hot wire ammeter pointer at the laboratory temperature? (Note that XY is a
strip of material that has the same expansion coefficient as platinum and iridium wire)
(A)4,2 ‘

E???i of/fﬁ\\ '0/<:;x\ Ax\m) 0//;:\\

(D)1, 4 X[ Y X [y Y

:

A ) |
E
—ih—

2) Which of the following graph represent the relation between heat energy and effective
value of the current in hot wire ammeter

Heat
? e ?Heat ?Hmt ?Hﬁﬁt

Ieff » IEff

® © ®

3) Electric circuit as shown in figure contain two ammeters A; is a Hot wire ammeter, A; is
sensitive ammeter ant the pointer of each of them refer to the value the current intensity in
the circuit at closing the key, so the pointer of each ammeter refer to

..,Ieﬁ‘

v

Net ( \
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4) In the opposite diagram the relation (1) between )
the current intensity from dynamo coil and time If:)
through half cycle At any point the current
intensity is equal to the reading of the Hot wire ”
ammeter which used to measure this current K
(A) K
(B)L
(C) M. f N
(D)N

5) In the opposite electric circuit, an electric current of 1 A is passing and the pointers of
both ammeters deflect by the same angle & When the value of resistance R changes an
electric current of intensity 2 A gets passing in the circuit, then the pointers of the two
ammeters x and y deflect from the previous position by two angles that respectively will

be e
(A) 6 & greater than 0 e i }_‘ -

(B)6 &6 e

(C) 6 & less 6

(D) the answer is indeterminable 0\//\,\

Moving coil Hot wire
ammeter (x) ammeter (y)

6) During the calibration of the hot wire ammeter scale, the opposite figure represented the
position of the pointer of the hot wire ammeter when the effective value of A.C current
equals (I). Which one of the following figures represents the correct position of the pointer
of the hot wire ammeter when the value of effective current becomes (21)?

/E/\
N\
n\/r”*—z‘{\\ D/-]/”—‘\ﬂ\’ m qu

(A) (B) (&) (D)
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7) Which of the following figures represent correctly relation the scale of the hot wire
ammeter

A

8) Experimental Exam2021

In the hot wire ammeter; the power generated in the iridium platinum alloy wire due to the

flow of a.c is proportional directly to.........

(A) 1/ Veff

(B) © and I
(C) © and Imax
(D) O© and Vg

9) The following figures show different scales of different electric devices, they may be
(ammeter, voltmeter or hot wire meter). So the

devices will be........ 1f;::"*‘~xy ff*“ﬁi*“%\? Er*:{:“wg\y

HW.A | Ohmmeter | Voltmeter A B C
(A) C B A
(B) A B C
(C) A C B
(D) B A C

10) Ammeter (X) its pointer moves till it settles at a specific reading within a time of 5 sec
when a DC of intensity (I) passes through it And another Ammeter (YY), its pointer moves
till it settles at a specific reading within a time of 0.7 sec when a current of intensity (1)
passes through it. Which of the following choices is correct?

Ammeter (X) Ammeter (Y)
(A) Hot wire Hot wire
(B) Hot wire Moving coil
©) Moving coil Hot wire
(D) Moving coil Moving coil

Net ( \
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11) If the current passes through a DC circuit is small (I= 3x103A), it can be measured
accurately by..........

(A) The hot wire ammeter

(B) The moving coil galvanometer
(C) Both of them
(D) No one of them

12) In the hot wire ammeter, if we fixed the wire of the ammeter on a plate that has an

expansion coefficient greater than that of the wire, as the temperature increases the
reading of pointer will be

(A) More than usual

(B) Less than usual

(C) Doesn't change

(D) There is no correct answer

13) Experimental Exam2023
The figure illustrates the scale of a hot wire ammeter where the spaces between the
positions marked on the scale are equal. When a current of intensity (I) passes through the
wire of the device, the pointer deflects to the position V. Which of the following choices

represent the current intensity passing through the wire of the device when the pointer
deflects to the position Y

(A) 2l v W sy .
(B)3| ZET0 B
(C) 4l
(D)5l

14) Exam2022 1% session
If the shunt resistor in the hot wire ammeter is

replaced by another of smaller value, and keeping the effective value of the electric
current flowing through the circuit constant, then

Thermal energy generated in a wire| Total resistance of ammeter
(A) Decreases Increases
(B) Decreases Decreases
(C) Increases Decreases
(D) Increases Increases

Dr.Mohamed Hasssaan_m—01111661073
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15) During the calibration of the hot wire ,
ammeter scale, the opposite figure /Jr——— ﬁ%l
represented the position of the pointer of W /
the hot wire ammeter when the effective 0
value of A.C current equals (1A). Which
one of the following figures represents the

correct position of the pointer of the hot
wire ammeter when the value of effective current becomes (2A)?

@ " *& ®

16) The scale of ammeter has hot wire
(A) They are close together at the beginning of the scale and far apart at the end.
(B) Divergent at the beginning of the scale and converging at the end.
(C) Equal
(D) Other than that

17)  Among the operations in which the use of alternating current is not appropriate
(A) Lighting lamps
(B) Electrolysis
(C) Operating air conditioners
(D) all the above.

Net ( \
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18) In the opposite figure, an inductor of self induction coefficient L '~
Is connected to an AC source of frequency f, so its inductive ~
reactance becomes X,. If the coil is cut into three identical parts and L
one of them is connected with the same electric source, then the self  L_4as55—
induction coefficient and the inductive reactance of the coil

become........
Self induction coefficient of Inductive reactance becomes
coil XL
A L/3 X /13
B 3L XL 13
C L/3 3XL
D 3L 3XL

19) The opposite figure which of the relations is correct ...........
(A) Vi=V,+V;
(B) V2 = V1 + V3 I Ly
(C) Vi=V,-V3 /\f
(D) Vs=V2+V; \ 27
)
\\&4

20) A circuit contains an inductor of zero resistance which is connected to an AC source of
constant frequency and changeable emf, the graph which represents the relation between
the inductive reactance of the coil (X.) and the current intensity (I) which passes through
the coil is

XL XL XL XL

F & Fy &

w
e
-
o
y
e

» »1

® © ®
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21) Final Exams (2 "4Session-22)

A self-inducting coil (L) with no ohmic resistance is combined into two alternating
current circuits, as shown in the figure. The ratio between current in circuit (1)/ current in
circuit (2) equals...........

(A) i ‘ " ‘ 1‘4\' ()" — ) \IH ()() “—
(B) 2/1 EELLLE ST
(C) 4/1
(D)1/2 R S 55
220V 1OV
50 Hz 100 Hz
Circuit (1) Circuit (2)

22) An insulated wire of cross-sectional area is 1 mm? is double wounded with 200 turns
around a hollow cylindrical tube of external radius of 0.5m, as shown. If the terminals are

connected to (12V - 50 Hz) supply, (pwire = 4.77 x108Q.m)
Inductive reactance Current passing
of the coil through the coil is I
A 0Q 0.4A |
B 0.5Q 0.4A L
C 0Q 0A
D 1Q 0.8A

23) The frequency of the AC source is adjusted while its maximum voltage held constant.
The light bulb has the brightest glowing at:
(A) High frequencies

(B) Low frequencies

(C) The brightness will be the same at all frequencies
(D) None of the above

Net ( \
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24) The figure illustrates an AC source, whose instantaneous voltage is given by the
equation. (V=200 sin 100 = t). the source is connected to an inductive coil (x) of self-
inductance (L) and negligible ohmic resistance. given that the effective value of current
passing in tne circuit is 2A, what modification is required to double the effective value of

current?
(A)connecting another coil of (0.23H) parallel to the coil (x)

(B)connecting another coil of (0.32H) parallel to the coil (x)
(C)connecting another coil of (0.32H) in series to coil (x)

(D)connecting another coil of (0.23H) in series to coil (X)

25) (A) and (B) are two different electric circuits as shown:

CirCUtA=......... While that for circuitB=............
(A)94.2Q , 0Q 0 =314rad/s
(B)94.2Q2 , 125.6Q @
(C)62.8Q2, 0Q
(D)62.8Q2, 125.6Q 02H
02H
02H
Circuit (A)

V=200sin100mt

)
o/

Coil(X)

—H00000\

The inductive reactance for

Circuit (B)

26) In the corresponding circuit: If the reading of the thermal ammeter is 4A the value of the

resistance R will be equal to

(A)4 O
(B) 6 O
(C) 100
(D)8

V =402 sin ot

Dr.Mohamed Hasssaan_@—01111661073
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27) In a pure capacitor which graph represents the relation between Xc and the current
frequency?
}ft Xc Xc }it
|. )

) \ \ .

; \ A
- - f - f —

28) In the opposite figure if the reading of voltmeter V; < V; @ @
So the correct figure of relation between the inductive
reactance of the two coil and frequency is —L 5550~ AR ——
L, L,
XuQ) Xu() Xu(Q) Xu(Q)
A A
2 2 1 1
! 1 2 2
—
f(Hz) f(Hz) f(Hz) f(Hz)
® ® © ©

29) Two identical coils L;, L, are connected to two equal voltage alternating sources and two
hot wire ammeters then:

1- Inserting an iron core in figure (1) i, = L
2- Increasing the distance between the turns in figure (2)

, SO the reading of the ammeter in both cases will

(2) (H

Case (1) Case (2)
A Increase Decrease
B Increase Constant
C Decrease Increase
D Decrease Constant

Net ( \
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30) In the following circuits: the batteries are identical, internal resistance is negligible, the
resistances are equal, and the inductors are identical and negligible Resistance, the order
of ammeter reading in terms of current intensity value is

: Uv:fo:k . l - I j “A‘ \ ANNN—— l ’ —{ A] ‘i Y Y S "l~ ! T AA A | ‘
A1 ‘ , | & =] o WD = — 2 8
L'wsgs 7 @ g 7 3@ § 7 D 2 3
[ il | . | [ LA g

= —_— o AAAN—— L —— —r———

(A) (I=1y) <ls< 14
(B) Ih<lz<l<ly
(C) 1,>11 >, >1;5
(D) I3 < Iy < (I2= 1y).

Answer
Because the source is a direct current, there is no inductive reactance of the coil.

First figure: The coil cancels the resistance connected to it in parallel and it passes through
With only one resistance, the equivalent resistance of the circuit is R.
|1:VB/R |1:1A

The second figure is that the coil does not cancel any resistances, but the current is divided
into the two resistors, so the equivalent resistance is 0.5R
1,=Vg/0.5R 1,=2A

The third figure: The two resistors are connected in series to form the equivalent
resistance = 2R
15=Ve/2R 1;=0.5A

Figure Four: The two resistors are connected in parallel to form the total resistance
equivalent 0.5R
|4:VB/O.5R |4:2A

31) Inthe opposite figure: predict the polarity of the capacitor for plates A and B.
(A) Pole A is positive and Pole B is negative

(B) The poles are positive

(C) Pole A is negative and Pole B is positive —_— A s
(D) Negative poles s N
B

Dr.Mohamed Hasssaan_m—01111661073
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32) Three different capacitors, the figure (1) represent relation between its capacity, but the

figure (I1) represent relation between its frequency, so the relation between its a
capacitive reactance

Capacity Frequency

sC st t e

ac af

sc Y PSS ,'

2C 2f

1c — 1

O .

K L M Type of capacitor K L M Type of capacitor
Fig (I) Fig (I)

(A) Xi=Xmn>X_
(B) X1> Xk >Xn
(C) Xk> X|_>Xm
(D) X >Xk>=Xp,
(E) Xm>X>X

,
33) In the circuit shown the capacitor C charges when switch S is l S

closed. Which line, in the table gives a correct pair of graphs —c

showing how the charge on the capacitor and the current in the

circuit change with time after S is closed?

Charge P.D Current graph 1 graph 2

A Graph 1 Graph1 | Graphl

B Graph 1 Graph1 | Graph?2

C Graph 2 Graph 2 | Graph 2

D | Graph2 Graph2 | Graph 1 UU time D-D time

34) Which of the following figures expresses the relationship between the potential difference
between the capacitor plates and the intensity of the current passing through the circuit

during charging? Capacitor with the time required to charge the capacitor when connected
to a battery

[V [V

Net ( \
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35) An electrical circuit consisting of a battery with an electromotive force (Vg) and a
capacitor with a capacity of (2uF). The corresponding figure represents the graphical
relationship between the amount of stored charge (Q) and the time (t) during the charging
process until it is completed at time (ts).

Calculate the electromotive force. Battery Q(KC)
electrical
(A) 16V ) om— ’
(B) 8V
(C) 12V 61
(D) 20V "4
0 t—
t
36) In the opposite circuit, if C;> C, > Cg, then ..........
(A) Vi=V2=V3 Q1> Q2> Qs
(B) Vi=V;=V3 Q1<Q2<Q3
€ V1>V, >V Q1=Q2=Qs3
(D) V1i<V,<V; Q:1=Q2=Q3

37) The corresponding figure: three capacitors C; < C, < Cs; each connected With an
alternating current source and a thermal ammeter. If the voltage sources are the same,

the relationship between the readings of the three ammeters is

(A) h<l<l;
(B) 1=l =15
(C) <<l

(D) It cannot be determined

LG
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38) Three identical capacitors, the capacity of each is C, are connected together in four
different ways, so the correct order for these ways according to the total capacity of them
IS....

]
hes= - == T |,

(1) (2) 3) 4
Total capacity of them Total capacitive reactance of them
A 2<3<4<1 2<3<4<1
B 2<4<3<1 1<3<4<2
C 1<3<4<2 1<3<4<2
D 2<4<3<?2 2<4<3<2

39) In the opposite figure, if the capacitance of each capacitor is 3uF and the emf of the battery is
4V, then the accumulated charges on one of the plates of each capacitor are

4uC A4uC | 4uC |
8uC 4uC | 4uC

Q1 Q | Qs .
A | 10uC | 10uC | 10uC f‘ :‘
B | 18uC | 4uC | 8uC c,
C
D

40) When a fixed-capacitance capacitor is connected to a moving-coil ammeter and a
continuous source, the ammeter indicator
(A) It deviates to a certain value and remains constant.
(B) It deviates to a certain value and then returns to zero
(C) Doesn't deviate
(D) Other than that

Net ( \
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41) In the electric circuit shown in figure, find the charge on the capacitor when it charged
(knowing that in this case the current passing in its branch equals zero).

-5
(A) 1x10-°C . L so o
(B) 5x10°C e
(C) 1x10°C ' .
d ' a
(D)0 C I gav
e | | i3
Suf

42) In the electric circuit shown in figure, find the charge on the capacitor when it charged
And current intensity through 2Q

6V 2.8Q2
= ' i ANV
Value of the The positive '
current intensity | accumulated charge 2uF
through 2Q on the capacitor : 4€
A 1.25A 0.91C [ W
B 1.5A 0.9uC 0
C 1.8A 3.6 uC Pt
D 0.9A 3.6 uC — 28
YW

43) An alternating current circuit contains only ohmic resistance. If the frequency of the
current passing through the circuit increases, its resistance...
(A) It increases
(B) Decrease
(C) does not change.
(D) It changes sinusoidally

Dr.Mohamed Hasssaan_@—01111661073
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44) In the two electric circuits, if the capacitance of each capacitor is (C).
So, the ratio Xci/Xc2

o pea LHiH-
(B) 1/8 HHH]

=
o

(C) 1/4 5 o
(D) 1/2 Figure (1) Figure (2)

45)  Final Exams (2 "Session-22)
The opposite figure shows the connection of two capacitors in series, each of which has a
capacitance (C). When another capacitor is connected in parallel between two points B, A
its capacity is equal to half the capacity of one of the two capacitors, so the total
capacitance of the three capacitors will be.........

(A)C .

(B)2C A e CI FI B
(C)C/2 | N
(D)3/2C

46) In the corresponding figure: a charged capacitor with a capacity of C;=8uF) is connected
to another uncharged capacitor with a capacity of (C,=2uF). If the voltmeter reading
before closing the switch is (20V), then the voltmeter reading will

be after Close the key Gy

(A) 8V 4

(B) 12V

(C) 20V . ;\
(D) 16V |l

Net ( \
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47) Exam2023 1* session

The figure represents two capacitors (1) and (2), the capacitor
(1) is charged with a charge of 60 pc. and the capacitor (2) is
uncharged. On closing the switch (k). which of the following
choices represents the charge on the two capacitors (1) and (2)

Class
Sheet

The charge(Q1) The charge(Q>)
A 40pC 20uC
B 20pC 40pC
C 30 uC 30 uC
D Zero 60 uC

48) In which of the following circuits, when switch K is closed, the accumulated charges

on capacitor C: increases?

c,=Cc tl# C,=2C
Vi=10V-]= [ V,=0
K
@)
C=C *L* =L C,=2C
V=20V == [+ v,=10V

V=10V

V=20V

- G=2c
+H+ v,=20v
K
(b)
tl* ¢,=2cC
=] =V,=100V
K

".l

(d)

Dr.Mohamed Hasssaan_®—01111661073
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49) In The figure represents the accumulated positive charge on a capacitor

(A) 10pC - T \
(B) 12uC
(C) 15puC

(D) 60pC |20V }7 J

fl Q

50) In the opposite electric circuit, when the - Z;Iv
pointer of the galvanometer settles at zero, I’
then the electric charge that is accumulated on
plate (x) of the capacitor is C=10pk_ ; ()
(A) -20uC 4V
(B) -40uC K
(C) 20pC ' '
(D) 40uC

51) Inthe opposite graph Xe (2) vs f (Hz)

Xl

......

(A) £
®) 2
©) & TR WD
©) =

cl
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52)  Inthe opposite circuit, if C; = C, =C;3, S0

(A)Q1=Q2=Qs3
(B) Q1 <Q2< Qs
(C) Q1= (Q2+Qs)
(D) Q1 < (Q2+Qs)

— |
{
C; £%2 C; = -+

53) The opposite figure shows four capacitors and four key
capacitance becomes 4uf

(A) Ky, Ks, K4 only
(B) K1 K3, K4 only

(C) when all keys are closed

(D)Kl, K,, Ks onIy.

..... closed, the equivalent

L e
o,

I(A)
54) The graph illustrates the relation between the change in the current 1
intensity (1) and the time (t) in an alternating current circuit
contains a certain element Which of the following graphs >1(s)
represent the change of voltage across the element at same time? \_/
In following fig l
ViV) V(V) Viv) Vv)
L L Y
(A) () (c) (o)
Resistance Capacitor Cail
A C A D
B A B C
C A C D
D A D A
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55) In the circuit shown the total potential difference equals ............. so the element (B) is

©

A.C
+ -
VA VB V = Vf.] + V% VA VB
A Capacitor Ohmic resistance Induction coil
Without ohmic resistang
B Capacitor Ohmic resistance Induction coil
With ohmic resistance
C | Ohmic resistance Induction coil Capacitor
Without ohmic resistance
D Induction coil capacitor Ohmic resistance

56) An AC circuit contains a non-inductive ohmic resistance and a coil of self-inductance (L)
of negligible ohmic resistance so that the phase angle between the voltage and the current
1s (0). When the key (K) is closed, so the phase angle.......

(A) Decreases Coil double wounded Ohmic resistance
(B) doesn't change (ﬂ“ﬁm O
(C) increases fhc
(D) decreases but doesn't equal zero -
[
K
F
i,

Alternating current source

Net ( \
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57) In the circuit illustrated in the opposite figure: If the reading of V; is 10 V, then the
reading of Vs is..........

(A) 15V ® @-1
(B) 10V AW
(C) 14.14v R
(D)17.30V
®
V =20V
58) Alternating circuit as the K shown in the figure, at closed the K
key so the vector relation between the voltage and the current “R“ R
" BN, v .
® I g \
()
\
v I /
© < > ) >
59) In the opposite figure if the switch (K) is closed, then the ‘——’::'-—
phase angle between the voltage and the current will.....
R
- v WV—35550"—
vV 1 L
® _\ 3 { 1
~)
—/
i v
0 0 I
I
v
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60) In the opposite figure if the X >Xc

o o0— o ¢ o—

K1 K2 K3

I
AW —n—

vi( R
sine @

I.  switch (K;) is only closed, then the phase angle between the voltage and the current
will.....

Vv |

v I
. | .V / o1 / >V
B) ©) (D)

(A) (

i.  switch (Ky) is only closed, then the phase angle between the voltage and the current

will.....
\% 1 / I
| >V O o | /: V
(A) (B) (©) (D)
ii.  switch (Ks) is only closed, then the phase angle between the voltage and the current
will.....
\% 1 / I
ol LV A0 ol -fﬁg/ff,;v
(A) (B) (€) (D)

Net ( \
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Iv. switch (K;) and (K3) closed, then the phase angle between the voltage and the
current will.....
\Y% I / I
Il-l I V o & [ /:V
(A) (B) (©) (D)
v. switch (K;) and (K3) closed, then the phase angle between the voltage and the
current will.....
\% | / I
ol LV A48 ol fﬁi:///’=v
(A) (B) (©) (D)

vi. switch (K3) and (Ks) closed, then the phase angle between the voltage and the

current will.....
- v
®_ YU
e I
I v
© ®)

Dr.Mohamed Hasssaan_®—01111661073



Class
Sheet

61) A series circuit consisting of a capacitor, and coil Zero ohmic resistance and an AC supply
the voltage across each of them V| and V¢ reactively (V. >Vc¢) so the V| is...

62) When a capacitor is connected in series to the given circuit, it is noticed that the reading of
the hot wire ammeter is unchanged. In this case, the capacitive reactance of the capacitor

1S v, the inductive reactance of the coil.
(A) half
B) equal to
e E— T
(C) twice L
(D) three times R
(~)- AN

—/

Net ( \
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63) The opposite circuit is an AC circuit where the instantaneous value of its potential

difference can be determined from the relation (V = 40 sinwt) 30
and the value of ©=1000rad/s, then the maximum value of the —@
current passing in the circuit equals.......
(A) 2.3A
(B) 3.3A 4mH 20pF -
(C) 5.6A WW | l_
(D) 7.8A R, =20

64) In the opposite electric circuit, if the total voltage lags Xo=30Q
the current by an angle of 45°, then the component A 3_1 F_
1S........ X =500 §§
(A) an inductor of reactance 20Q R;=0 400
(B) an inductor of reactance 80Q @

(C) a capacitor of reactance 20Q
(D) a capacitor of reactance 60Q

65) Final Exams (2 "#Session-22)
In the figure, an alternating current circuit with ohmic resistance and two inductors
neglecting the ohmic resistance, when the switch (K) was open, the phase angle between
the total voltage and the current was (0), if the switch (K) was closed, the phase angle

between the total voltage and the electrical current......... (X,),=R
.5 R
(A) Increases (L WA —
(B) Decreases and not reach to zero
(C) Becomes zero &)
(D) Remains the same K -
— 00000

{v)
' Alternating
current source
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66) Final Exams (2 "4Session-22)

An alternating current source that produces a maximum e.m.f of 100~/2V connected with
three capacitors and hot wire ammeter as in the figure, using the data shown, the value of

the capacitive reactance (X¢3) is equal to....... Q
(A)80 (X =40Q  (X.),=40 Q
()20 H——h
(C)40 (X,
(D)50 |

2A

{A) {’\r\..-":

R=30Q v__ =10012V

67) The opposite figure, an electric circuit that
contains AC source of emf 220V, a capacitor of I—@W
capacitive reactance 600Q, a coil of inductive
reactance 800€2, an electric lamp of resistance R I
and a switch where all are connected in series, @
then the value of the current passes through it 220V

(A)0.97A 621
(B) 0.22A i

(C) 0.36A
(D)0.16A UM

68) The corresponding graph represents the relationship | |
between each of the potential difference (V) between the two |/ = '
ends of a pure element connected to an alternating source and 0 /

'._ - rl p.t
the value of the current (I) passing through it and the time (t). /_; T \./T/
Which of the following alternating current circuits is | 2\ 7~
represented by the graph? /

‘ —) (rv) —{)— {rv)
R L C ‘
O, (b (© (d)

Net ( \
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69) In the opposite electric circuit, when the key (1) is switched on , current (I;) passes
through the circuit, when the key (2) only is switched on , current(l,) passes through the
circuit and when the key (3) is switched on ,current(ls) passes through the circuit .Given
that X =Xc=R, so the relation between the three C

currents is...... [ ]
(A) |1=|2 :|3 %R :
1

(B) 1>15 =13

(C) <=1 2 | . .
(D) |2 = |1: |3 3 o e
(E)Is> 1= 1, L

70) In front of you four circuit X =Xc=R connected to an AC source as shown Which of
them the lamp illumination is the greatest?

XL R ﬁ R
0y
N\
@, )
R
X m XL R
© D © =)
7\ ~\
(o, O
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71)  From the opposite electric circuit induction coils of negligible ohmic resistance and
capacitor connected to an alternating current source When replaced a.c source by d.c
source the power consumed is.......
(A) Doesn't change
(B) Increases
(C) Decreases but doesn't equal zero

©

AC Source

72)  Which of the following graphs represents the relation between the maximum intensity
of an AC current (Imax) that passes through a capacitor which is connected to a AC source
of negligible internal resistance and the frequency (f)?

Ilnﬂx I]II.HX Il'I'IﬂK Il'l.'I.HX
r i~ s

73)  Which of the following graphs represents the relation between the maximum intensity

of an AC current (Imax) that passes through an coil which is connected to a dynamo of
negligible internal resistance and the number of turns (N)?

I;m Imax Il‘ﬂax Ill'I.EIX

3 F 3

® © ®
@ Net ( \
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| H ]
! 1 1 1

N
02 03 04 05 fy|0*Hz

The graph represents the change of the effective current intensity by changing the source
frequency .So the coil self - induction coefficient needed to get maximum current in the given

circuit equals....... Henry

(A) 0.031
(B) 93.7
(C) 16.4
(D) 103.19

75) The electrical power consumed in an AC circuit containing an ohmic resistor, a pure
inductor, and a capacitor is the largest When the inductive reactance of the coil is...
(A) Equal to the reactance of the capacitor.
(B) Smaller than the reactance of the capacitor
(C) Greater than the reactance of the capacitor
(D) Other than that

76) In the opposite oscillating circuit, when switch K3 is opened and switch K3 is closed for a
period and for the assuming of neglecting the ohmic resistance of the coil and the

connecting wires, which of the following occurs in the
coil? K,
(A) A direct current passing through it

(B) An unidirectional current passing
(C) An alternating current passing ll
(D) No current passing “-(
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77) Induction coil has ohmic resistance. it is connected to a battery has emf of (V) a
current of intensity (I;) passes through the circuit, when the coil is connected to AC source
of effective voltage (V) ,a current of intensity (I,) passes through the circuit, as shown in
the figure:

ol 005
4\ Il N Iz
I ©
V=V V=V
Circuit (I) circuit (II)
D L>L
m z,>7,
HI) I] = Iz

Which of the previous relations is correct ?

(A) I only.
(B) Il only
(C) ll only
(D) I, 1l only
(E) I, lll only

78) RC circuit is powered by AC power supply,
If Vs= Vsin(2znf)t

a) Sketch the voltage (phase) diagram of; Is, Vg, Vc and Vs

b) The current drawn is in terms of, R, C and f is I, _/\/Q/\/_IC
Als= b MR
\JR +I‘R" -
Bls= % Vs
. |R=+I:";:|=
il =fC Vs=Vsin(2mf)t
C.ls=—E£
uII:R+:rr}E'}E
D.Is= —
"\JIR+I\E}

Net ( \
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79) The figure illustrates two AC circuits, one contains an ohmic resistance (R) while the
other contains an inductive capacitor (C) of negligible ohmic resistance. Assuming that
the voltages of the two sources in the same phase, so the diagram below that represents the
phase difference between the currents Iz and I¢is........

QV &N
C R
4| I_A___- SYPVSVPTY
JLIR Ic Ic
Ic Ir
—p
Ic Ir
> g Iz (D)
@ ®) ©

80) In AC circuit if instantaneous voltage is determined from the relation;
Vinst =100 sin 0 and current is determined by 1 inst =50 sin (8 +2) mA

(If all phasors are rotating in the clock clockwise direction)
The right phase diagram is represented by

A.a 30° l

B.b 3 °V - G | !
: 2 A / 60 , : v ’

C.c (a) (b) (¢) (d)

D.d
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81) The figure shows an electric circuit with a charged capacitor

C connected to a coil L via a switch K, which of the
following graphs represent the change in both the amount of
electric charge on the plates of the capacitor (Q) and the
intensity of the current passing through the coil (1) with time
(t) during half a cycle When the key K is closed?

Q
1

)1
Q

N

N

(A)

(B)

+ +

+
+

(©)

N D

1
Q -

(D)

82) The opposite figure represents the current direction in an oscillating circuit at a given
moment, what happens to the value of the current (1) in the following moments and during
a quarter of the periodic time of the current?

(A1

ncreases

(B) Increases then decreases
(C) Decreases
(D) Decreases then increases

83) Final Exams (2 "¥Session-22)
The figure represents a resonant circuit consisting of a capacitor with variable capacitance
and an inductance coil with an ohmic resistance connected in series. If capacitance of
capacitor increasing to double and its wanted to circuit to stay of state of resonance. So the
ratio between inductive reactance in the first case to its value in the second case (Xp1/X\2)

......

(A)1/2
(B) /4
(C) 4/1
(D)2/1

-

Arannasnn

¢c_ L,
— A0 —

()

p—

Net ( \
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84) Experimental exam 2023
Resonant circuit of frequency 2 x 10**Hz has a capacitor of capacitance (C) farad and a
coil of self-induction (L) Henry, if the capacitance is increased to (9C) farad and self-
induction of the coil decreases to (L/9) Henry, then the resonate frequency will............
(A)increases three times
(B) remains constant
(C) increases 9 times
(D) decreases to third

85)  Which diagram represents the vectors of the total voltage and the current in a circuit
consisting of a capacitor, and coil Zero ohmic resistance (X_> Xc) and an AC supply?

| ATy
a ®) < D)

86) An Alternating current circuit contains inductive coil of negligible ohmic resistance,
capacitor of variable capacitance and ohmic resistance in series. From the figure, at point

X the ratio between % is...

C

(A) Greater than one act as a coil property AL

(B) Less than one act as a capacitor property

(C) Greater than one act as a capacitor property

(D) Less than one act as a coil property f(Hz)
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87)

The opposite graph illustrates the change of the total impedance and the frequency in

an alternating current circuit. Which of the” following elements connected to the circuit in

series?

(A) a non-inductive ohmic resistance
(B) an impure inductive coil and a capacitor

(C) an impure inductive coil

(D) an pure inductive coil and a capacitor

88)

(Hz) In AC circuit;

The graph represent the relation between the current
intensity | (A) through RLC series circuit and the frequency f

N
20

10

The current through
And frequency
region A

The current through
And frequency
region C

The current through
And frequency
region B

A | Leading & Capacitive

In phase & Resistive

Lagging & Inductive

B | Leading& Inductive

In phase& Capacitive

In phase& Capacitive

C | Inphase& Capacitive

Lagging& Resistive

Leading& Inductive

D | Leading& Inductive

In phase& Capacitive

In phase & Resistive

89)

Three RLC circuits when drawing the relationship between the impedance and

frequency (f) represents the form as by drawing. The relationship between the three currents
passing through each of them at frequency (f,) be......

(A) 1= 1> 15
(B) 1< I2<13
C) 12> 15> 11
D) 11> 1> 13

2Ly
4

(1)
(2)
3)

Net ( \
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90) A capacitor of constant capacitance is connected in series with an inductor of changeable
self-inductance and an AC source of changeable frequency  f2(pz)2
and the opposite graph represents the relation between the
square of the resonance frequency (f)? of the circuit and the
reciprocal of the inductance of the inductor (1/L), then the
capacitance of the capacitor is.........
(A)0.9x10° F
(B) 1.1x10° F
(C)1.4x10°F
(D)1.9x10° F

91) When studying the impedance of the electric circuit shown in the figure while changing
the frequency of the AC source we obtained the shown graph, so:

(i) The self inductance of the coil equals
1000

(A) 0.1H = YL
(B) 0.2H | LN
(C) 2H ‘ '
(D) 1H
& 0y
AC source Hot wire
ammeter
(if) The potential differences between the terminals of
each of the coil and the capacitor at position x Z2.(£2)
respectively are 150
(A) 22V &22V
(B) 41.3V&22V 100
(C) 41.V&41.3V 504 -~
(D) 22V&41.3V . Val f(E1z)
2550 75
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92) The opposite figure represents an oscillating circuit with a K, K,
charged capacitor, the following figures show three stages of the - )
circuit after opening the switch Ki and closing the switch Ko: Y P :
K, K, K, )

L L o3 L3
- & T = T4

(1) @ 3)

So the correct for the occurrence these stages is.....

() (1) — (2) — (3) b) 3) — (1) —=(2)
() @2) ——=(1)— () () 3)—(2)—(D)
93) S 1=0
The opposite figure represents an oscillating -
circuit at a certain instant, then which of the X +H
following figures represents this circuit, after -
% cycle of a current cycle? { -
1 Inax I=0 Imax

= QN I | !

LT = L W

94) What is the electric charge that forms on plate A of the capacitor as the magnet
approaches the metal ring shown in the corresponding figure? And why?

Answer: :
Capacitor

Metal ring

Net ( \
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95) [Egypt 1989]
An AC series circuit consists of a condenser of reactance 80 Q, a coil of inductance
0.28H, a resistance wire 12m long and cross-sectional area 7x10*m?. And the resistivity
of its material is 35x10°Q.m. and AC mains of frequency 50cycles/s and of effective
e.m.f of 20 V find:

a) The maximum current in the circuit.
b) The p.d across the terminals of each of the condenser and the coil.

96) In the electric circuit shown in the figure, when the

switch S is open in both direction, the electric current C
intensity becomes 0.015A, and when the switch is closed I I
in the position (1) the electric current intensity becomes
0.025A, and when the switch is closed in the position (2) R % R
the electric current intensity becomes0.015A, 1
Calculate the value of LSV > |
i.  Self-induction coefficient 50 Hz f_‘j
ii. Capacitance of capacitor = L
iii.  Ohmic resistance |
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97) The opposite figure shows the composition of a
hot wire ammeter and equal sections on its scale:

“*Why is the hot wire ammeter used to measure
the effective value of the current?

“*When a current with an effective value of 4A
passes through a platinum-iridium wire the
pointer deflects to the sign (x). Find the effective
value of the current which make pointer deflects
to the sign (y).

Answer:

98) The opposite graph represents the relationship between the value of the current (I)
passing through an RLC circuit and the frequency of the current (f). Explain at which of
the frequencies (X, y, z) shown in the graph is:
+* The inductive reactance is less than the capacitive reactance.
+* The phase angle between the total voltage and the current in the circuit is zero.

I (mA)
A

b

T R —————

- f(HZ)

Net ( \
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99) Mark (true) or (false) according to the following three forms:

3 A

% N2l £

v
-
&
A J
-y
F fos cam s nsaama v
L
Y

_—
-
b

) 2)

a) Figure () atfp, R=X. ( )

b) Figure (2)atfo, R=2Z. ( )

c) Figure (@) atfy,, Z>Xc ( )

d) In the three figures at fp the circuit is in resonance. ( )
e) Figure (2) atfo, X <Z ( )

f) (f) Figure (1) atf,,Z=Xc ( )

g) Figure (3)atfo, R>Xc ( )

100) From the graph below:
It represents the relation between each of the ohmic resistance, inductive reactance and

capacitive reactance with the frequency of the source in RLC circuit if knowing that

the capacitance of the capacitor is 2uF, (m = 22/7). Calculate.
The self-induction coefficient of the coil. (0.051H)

If the voltage of the A.C. source equals 400V, find the highest current intensity passing
through the circuit. (2A)

X,
XL
200 Q R

500 Hz

Dr.Mohamed Hasssaan_®—01111661073

>

ANnswer:

>» f(Hz)




Class A/
Sheet

Net ( \
Physic a6 r.Mohamed Hasssaan



