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e General constants:

(e =1.6 X 10~19C is the magnitude of the electronic charge)
1

(ke = e 8.99 x 10° N.m?/C? is Coulomb’s constant)
(me =9.11 x 10731 kg is the electron mass)
(mp =1.67 x 10727 kg is the proton mass)
(G =6.67 x 10~ N.m?/kg? is the universal gravitational constant)
Choose the most accurate answer (a, b, ¢, or d): (50 marks, 1.25 mark each)

1. Of the following substances, which one contains the highest density of free electrons?
a) Plastic
b) Wood
¢) Glass
d) Copper

2. Which type of material is defined as its electrical conduction can be increased by the
addition of controlled amounts of certain impurities and the resistance to the flow of the
charge inside it decreases with increasing the temperature?
a) Conductors
b) Insulators
¢) Superconductors
d) Semiconductors

3. An attraction electrostatic force must occur between two charged objects under which
conditions?
a) Charges are like signs.
b) Charges are of equal magnitude.
c¢) Charges are of unequal magnitude.
d) Charges are unlike signs.

4. A metallic object holds a charge of —1.2 X 10™°C. What total number of electrons does
this represent?
a) 1.92 x 1028
b) 1.92 x 10728
¢) 213 x 10~
d) 7.5 x 10°
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5. If body M, with a positive charge, is used to charge body N by induction, what will be the
nature of the charge left on the latter?
a) must be equal in magnitude to that of M
b) must be positive
¢) must be greater in magnitude than that of M
d) must be negative :
6. If body P, with a positive charge, is placed in contact with body Q (initially uncharged),
what will be the nature of the charge left on Q? '
a) must be equal in magnitude to that of P
b) must be negative
¢) must be greater in magnitude than that of P
d) must be positive
7. Two point-charges are 2 cm apart. They are moved to a new separation of 4 cm. By what
factor does the resulting mutual force between them change?
a) 12
b) 2
c) 4
d) 1/4
8. If both two charge values are tripled and maintained at a constant separation, the mutual
force between them will be changed by what factor?
a) 3
b) 0.33
c) 1/9
d)9
9. Two point charges, separated by 5 m, have charge values of +6.0 and 4.0 C, respectively.
What is the value of the mutual force between them? B
a) 86.3N
b) 3.6 x 108N
c) 432x101°N
d) 86 x10°N
10.Two point charges ‘each have a value of 30 mC and are separated by 4 cm. What is the
electric field midway between the two charges?
a) 40.5 x 107 N/C
b) 20.3 x 107 N/C
c¢) 10.1 x 107 N/C
d) zero
11.The average distance of the electron from the proton in the hydrogen atom is
0.51 x 107'% m. What is the electric field from the proton’s charge at the location of the
electron? ‘ : :
a) 1.0x10°N/C
b) 5.5 x 1011 N/C
c) 3.2x102N/C
d)88x10"8N/C . . ] SR, -
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12.Two charges, +Q and +Q, are located two meters apart and there is a point along the line
that is equidistant from the two charges as indicated. Which vector best represents the
direction of the electric field at that point?

A=,

a) Vector Ea
b) Vector Ep
¢) Vector Ec
d) The electric field at that point is zero.
13.The number of electric field lines passing through a unit cross-sectional area is indicative
of:
a) field direction.
b) field strength.
¢) charge density.
d) charge motion.
14.Two point charges, have charge values of +2 and -4 nC, respectively. Suppose we
determine that 10 field lines radiate out from the +2 1C charge. If so, what might be inferred
about the -4 pC charge with respect to field lines?
a) 20 radiate out
b) 20 radiate in
¢) 5 radiate out
d) 10 radiate in
15.Charge A has 50 electric field lines coming out, charge B has 20 lines coming out, and
charge C has 30 lines coming in. Which pair of these charges will have the largest
electrostatic force between them if placed one cm apart and what is the type of force?
a) Cand A, repulsive
b) C and A, attractive
¢) B and C, attractive
d) B and C, repulsive
16.Q1 has 100 electric field lines radiating outward and Q2 has 20 field lines converging
inward. What is the ratio Q1/Q2?
a) s
b) -5
c) 0.2
d) -0.2
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17.The maximum magnitude of the electric field is at ...

¢

oy

a) Not enough information to compare
b) Point A
¢) Point B
d) Point C
18.Which of the following statements is false about the electric field lines associated with
electric charges?
a) Electric field lines can either be straight or curved.
b) Electric field lines can form closed loops.
¢) Electric field lines begin on positive charges and end on negative charges.
d) Electric field lines can never intersect with one another.
19.The number of electric field lines penetrating some surface and perpendicular to that
surface is ...
a) the electric force
b) the electric flux
¢) the electric field
d) the electric potential
20.1If the net flux through a Gaussian surface is zero, which of the following statements must
be true? -
a) There are no charges inside the surface.
b) The net charge inside the surface is zero.
¢) The electric field is zero everywhere on the surface.
d) Nothing of the above statements must be true.
21.The net electric flux through a closed surface js independent on ...
a) charge location
b) the shape of the surface
¢) position of the charge inside the surface
d) All of the above
22.A spherical enclosed surface contains two charges 5 uC and -2 uC inside it, and one charge
of 2 uC outside it, the net electrical flux through this surface is ...
a) 3x10"¢ Nm?/C
b) 5.65 x 10° Nm?/C
¢) 5x107% Nm?/C
d) 3.39 x 10° Nm2/c
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23.The electric field due to a thin charged spherical shell, at a distance r from the center of
the shell and larger than the shell radius a, is given by ... (assuming the shell is carrying a

Q charge).
a) Zero

b) E=kZ
) E=k,Z
dE=k 2
24.The electric field due to a thin charged spherical shell, at a distance r from the center of

the shell and smaller than the shell radius a, is given by ... (assuming the shell is carrying
a Q charge).

a) E=k,2
b) E=kZ
) E=kZ
d) Zero

25.The electric field due to a spherically symmetric charge distribution, at a distance r from
the center of the sphere and smaller than the sphere radius a, is given by ... (assuming the
sphere is carrying a Q charge).

a) Zero

b) E =k, 2
¢) E= ke%
d E=kZ

26.A proton moves 10 cm on a path in the direction of a uniform electric field of strength 3
N/C. How much work is done on the proton by the electrical field?
a) —4.8x 10729
b) 1.6 x 10729
c) Zero
d) 48x 10729 :
27.The unit of electrical potential, the volt, is dimensionally equivalent to:
a) J.C.
b) C/].
c) F.C.
d) J/C.
28.A 12V battery is connected between two parallel metal plates 5 mm apart. What is the
magnitude of the electric field between the plates?
a) 417 x 107*N/C
b) 12N/C
c) 60 x1073N/C
~d) 2400N/C
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29.Find the electrical potential at 0.2 m from a point charge of 9 mC.
a) 4.5x1072y
b) 2 x 1011y
c) 2.02 x 10°vV
d) 4.05 x 108y ,
30.Three-point charges of values +3, +4, and +6 uC are placed at the corners of an equilateral
triangle with a side of 20 m. What is the potential energy of this three charges system?
a) 243 x 1019y
b) 1.89 x 1019
c) 1.89x1072)
d) 243 x 1072
31.When a charge Q1 is placed at some distance near a point P, the potential at P becomes
V1. The Q1 is then totally removed and another charge Q2 is placed at some other position
near P, then the potential at P becomes V2. If the charge Q1 is placed again at its original
position while maintaining Q2 at its position, the potential at P is ...
a) V1+V2
b) V1-V2
c) V2-V1
d) (V1+V2)/2
32.The unit of capacitance, the farad, is dimensionally equivalent to which of the following?
a) C/v
b) v/C
c) V.C
d) J/V
33.Increasing the charge on the two plates of a capacitor will produce what effect on the
capacitor?
a) increases voltage difference across the plates
b) increases the capacitance of the capacitor
¢) decreases the capacitance of the capacitor
d) decrease voltage difference across the plates
34.Calculate the capacitance of a sphere of radius 10 m.
a) 1.11x10°°F
b) 5.56 x 10710 F
c) 222x107°F
d) 278 x 10710 F
35.The capacitance of an air-filled parallel plate capacitor with separation between the plates
of 0.1 mm and a plate area of 50 cm? s ...
a) 0.44 nF
b) 0.17 nF
¢) 1.77 nF
d) 1.77 x 10-4 nF
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36.If two parallel, conducting plates but not connected, have equal positive charge, which
statement of the following is false?
a) The capacitance of the two plates system is zero if the charge is removed and
connected to a battery. :
b) The electric field midway between the plates is zero
¢) The potential difference between the plates is zero
d) None of the above
37.Two capacitors, with Ca greater than Cs, are connected in series with a battery. Which of
the following statements is false?
a) The total charge on the equivalent capacitor equals the sum of charges stored on
each capacitor.
b) There is the same charge stored on each capacitor.

¢) There is more potential difference across CA.
d) The equivalent capacitance is given by C = %";
» .
38.If each of the shown capacitors in the figure has a capacitance of 0.2 mF, what is the
equivalent capacitance between points a and b?

HH
a——, —b
l_.

a) 0.12 mF
b) 0.33 mF

¢) 0.8 mF

d) 0.05 mF

39.A SmF capacitor is attached to a 10V power supply. How much enérgy is stored in the

capacitor?

a) 0.25]

b) 2]

c) 2.5]

d)5] :

40.A pair of parallel plates, forming a capacitor, are charged. The separation between the
plates is decreased to half the original separation, and the charges on the plates remain the
same. What is the ratio of the final energy stored to the original energy stored?

a) 1/2
b) 2
o1
d) 4

End of questions
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With my best wishes
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1%t Question: Choose the correct answer from the given options below and put your
answers in the answer sheet (30 Marks)

1. Which magnitude of charge is stored on each plate of a 12 pF capacitor with 12 V applied
across it?
a. -1x10%C b. -1.44x10* C
c. 1x10%C d. 1.44x10*C

2. Which factors determine the capacitance of a device?
a. Capacitance depends only on the materials that make up the device.
b. Capacitance depends on the electric field surrounding the device.
c. Capacitance depends on the geometric and material parameters of the device.
d. Capacitance depends only on the mass of the capacitor.

3. The energy required to bring a charge q=-8.8 nC from far away to 5.5 cm from a point
charge Q is 13 mJ. What is the potential at the final position of ¢?
a. -112x100V b. -1.47x10°V
c. -0.66x10°V d. +1.47x10°V

4. What power is dissipated in a circuit through which 0.12 A flows across a potential drop
of 3.0 V? )
a. 0.36 W b. 0.011 W
c. 5V d 25W

5. You connect a single resistor R across a 10-V battery and find that 0.01 A flows through
the circuit. You add another resistor R after the first resistor and find that 0.005 A flows
through the circuit. If you have 10 resistors R connected in a line one after the other, what
would be their total resistance?

a. R/10 b. SR
c. 10/R d. 10R

6. The electric potential is:
a. potential energy per unit charge.
b. electrical force per unit charge.
c. simply electrical energy.
d. is simply electrical charge.
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7. What is the current through each resistor in the circuit?
V=24V

R =500 (&:1000
/
R2=SOQ R3=20Q

a. Current through resistors R1, R2, R3,and R41s 0.48 A, 0.30 A, 1.2 A, and 0.24 A,
respectively.

b. Current through resistors R1, R2, R3, and R4 is 1,200 A, 1,920 A, 480 A, and
2,400 A, respectively.

c. Current through resistors R1, R2, R3, and R4 is 2.08 A, 3.34 A, 0.833 A, and 4.17 A,
respectively.

d. The same amount of current, 0.096 A, flows through all of the resistors.

|+
ANA

ey

AA AL
TN

—f AAA
.4

AAA.

vy

x{}-—-———l—l

8. If C =36 pF, determine the equivalent capacitance for the combination shown.
At
Ic T 2¢

a. 36 uF b. 32 uF
c. 28 uF d. 24 uF

9. In the two circuits on the right, the batteries are identical, and all resistors are identical.
Which of the statements is true?

- I

< ®

Qa <

= ’21 2= /Jl

g

Ll d
a L[>k b. 1 =1
C. I]'—"-I4 d. I]=3I3

10.If you double the current through a resistor, by what factor does the power dissipated by
the resistor change?
a. Power increases by a factor of two.
b. Power increases by a factor of four.
c. Power increases by a factor of eight.
d. Power increases by a factor of 16.

11.To measure the power consumed by your laptop computer, you place an ammeter in
series with its DC power supply. When the screen is off, the computer draws 0.40 A of
current. When the screen is on at full brightness, it draws 0.90 A of current. Knowing the
DC power supply delivers 16 V, how much power is used by the screen?
a. The power used by the screen is -8.0 W.
b. The power used by the screen is 0.3 W.
c. The power used by the screen is 3.2 W.
d. The power used by the screen is 8.0 W.
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.A pair of parallel plates is forming a charged capacitor. The plates are pulled apart to

double the original separation distance, the charges on the plates remain the same. What

is the ratio of the final energy stored to the original energy stored?
a. 4 b. 2
c. 1 d. 0.5

13.A metallic conductor has a resistivity of 18 x 10 Q.m. What is the resistance of a piece
of this conductor that is 30 m long and has a uniform cross-sectional area of 3 x 10 m??

a. 0.056 Q b. 180 Q
c. 160 Q d. 90Q

14.A tungsten wire is used to determine the melting point of indium. The resistance of the

tungsten wire is 3 Q at 20 °C and increases to 4.85 Q as the indium starts to melt. Giwngsten

=4.5x 103 °C-l. What is the melting temperature of indium?

a. 132°C b. 157°C
¢, 351°C d. 731°C
15.What current is flowing if 0.67 C of charge pass a point in 0.30 s?
a. 22A b. 0.67 A
c. 0.30A d. 020 A

2" Question: Choose whether the following is true or false and put your answers in the

answer sheet

(20 Marks)

16. The change in the potential energy (AU) of moving particles between points on the same 0)
equipotential surfaces is > 0.

17. The potential energy (U) of a system that consists of four-point charges (Qi, Q2, Q3, Qi) can be
estimated from U = K (Q‘QZ Sl g 920 5 Q3Q4) ¢)

7‘14 T23 T34

18. The direction of electric filed (E ) is always in the direction, which the electrlcal potential )
decreases.

19. The electric field (E’ ) inside a charged conductor is constant, meanwhile the electric potential (V) 0)
is zero at every point inside the conductor.

20. Inserting a dielectric between the parallel plate capacitor will reduce the electric potential (AV) ()

21. The storge energy per unit volume (Ug) between parallel plate capacitor that mcludes insulator
material with electric perm1tt1v1ty (€) and dielectric constant (K) is defined as Ug = -; E- )

22. The average current (I,;,) flowing in the conductor can be estimated from the following equation:
Iy = 7_11_]‘_1_{‘_ O

d

23. The capacitance of isolated charged sphere with radius R can be estimated from 4me, R )

24. The relation between current (I) and the applied potential difference (AV) is nonlinear for ohmic 0)
materials

25. If two capacitors connected in series with capacitance of 2uF and 5uF are connected in parallel
with a third capacitor of 3uF. Hence, the equivalent capacitance C,; = 373 uF )

26. The increase of conductor temperature leads to a decrease in it's conductivity (o) ()

27. the maximum power delivered to the load resistance R in the case of non-ideal battery occurs 0)
when internal resistance (r) equals to the load resistance

28. The temperature coefficient of resistivity (a) is given by @ = -T-—%Z_‘%;)- ()

29. If the potential difference (Vab) between point a and b equals 10 V. Hence, the charge (Qc) on the 0)

capacitor (€ = 20uF) equal 6.95 pC.
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150 4F 3004F
—

20,0 uF

=

6.00 uF

30. The potential energy (U) between three-point charge system (Qi=2pC, Q2=3puC, and Q3=-6uC)

with mutual separating distances (ri2 = 4 m, r13=3m, and r3=5m) equals to -0.0549 J. ; )
31. If a resistance thermometer of materials («=0.004 °C™!) has a resistance of 40 Q at 20 °C. Hence, 0)
with increasing temperature to 156 °C its resistance will increase to 65 €.
32. The Kirchhoff's junction rule states that the sum of the currents entering any junction in a circuit 0)
must equal the sum of the currents leaving that junction
33. If two light bulbs are connected in parallel with applied potential (AV) as shown in next figure,
hence the bulb with higher electrical power (P) possesses the higher electrical current (I).
e O)
34. The temperature coefficient of resistivity (@) is always positive for all materials including 0)
conductors and semiconductors
35. The power (P) delivered to the resistance (R = 1Q) is 4 W.
20002
)

Sa000 1000
> 3

man 3
AAA
yyy

4.00 2

With all my best regards
Dr. Mohaned M. M. Mohammed
Dr. Ahmed Galal
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Q1: Answer (T) for True sentences or (F) for False sentences:
(1 Mark each)

Sentence True | False
1-The distance travelled is the magnitu‘de of the displacement vector. (T) (F)
2- If an object is at rest, then there are no forces acting upon the object. M | &
3- The object accelerates only if the net force acting on it is not equa’ to (T) (F)
Zero.
4- Newton's first law of motion is applied to both moving and non- | (T) (F)
moving objects.
S- The acceleration of a projectile is equal to zero when it reaches the (M} ®
top of its trajectory. N
: i F
6- If the particle does not move the force does work on it. () | G
T T F
7- A scalar quantity has only magnitude and no direction. (M | ®
s 3 F
8- Speed of a particle is not equal to the magnitude of its instantaneous (M | ¥
velocity. . -
T . T ‘
9- If the net force acting on a body is zero, the body is said to be in (T | ()
equilibrium. s
. T
10-The magnitude of the velocity is called the average v elocity (0 | &
Q2: Choose the correct answer from the follovving
(1.5 Mark each)
1- Which of the following are not a basic units in the SI system:
a) kilogram. b) kelvin. c) meter. d) volt.

2- Suppose A = BC, where A has the dimension L/M and C has the dimension L/T.
Then B has the dimension:

a) TM b) LTM ¢) TM/L? d.L*T/M

3- A vector has an x-component of -60 units an«d a y-component of 80 units, the angle
this vector makes with the positive x-axis is:

a)20° b) 140° ¢) 100° d) 126.87°




4-36mi/h=_ ... .. km /h

a) 131 b) 58 c)22 d) 64
5- The amount of work 12quired to stop a moving object is equal to:

b) The kinetic energy of the object

a) T.. velocity of the object

¢) The mass of the object x its acceleration

d) The mass of the object x its velocity

6- Ignoring air resistance, the horizontal component of a projectile's velocity is

a) zero. b) remains constant.

¢) Continuously increases. d) continuously decreases

7- The acceleration of an object is inversely proportional to...... ... B

a) The net force acting on it. b) Its position. ¢) Its velocity. d) Its mass.

8- An object sits on 2 frlctlonless surface. A 16 N force is applied to the object, and it
accelerates at 2.0 m/s>. What is the mass of the object? ,;
|

a) 4 kg b) 8 kg c)32kg d) 78 N

9. When you sit on a chair, the resultant net force on you IS

a) zero. b) up. ¢) down. d) depéﬁr—lding on your weight. |

10- The polar coordinates of a point are r =S5. 50 m and 0 = 240°. The Cartesian
coordinates x, y of this point are:

b

a) (2.75,4.76) b) (-2.75,-4.76) ¢) (-2.75,9.53) d) (-4.76,-2.75) |
11- A particle of mass 0.6 kg and Kinetic energy 7.5 J, its speed is: ;
a) 5 m/s b) 3 m/s ¢) 25 m/s d) 17 m/s I
12- The vector 7; in the diagram is equal to: "
a) Vi-V; b) Vi+V;
c) V-V, d)V;cos 6

13- Which of the following groups does NOT contain a scalar quantity?

a) velocity, force, power b) displacement, acceleration, force

c) acceleration, speed, work d) energy, work, distance




A4- In SI system, work is measured in Joule which is equivalent to:

a) m/s’ b) m/s ¢) kg. m/s’ d)N.m
15-The weight of a car is 2500 N, its mass is: (g=9.28 m/sec’) '
| &} 2.55kg . b) 0.25 kg c) 255 kg d) zero

of 100 m, the accelerationis...... ... ... .

16- A car starts from rest and accelerates uniformly over a time of & sec for a distance

a) 4m/s’ b) 8m/s c) 8my/s> d)dm/s
17- In the corresponding figure, What is the velocity 3
att=1.0s,and 4.0 s? Pozglcr (m)
40 |~
a) 10 m/s, 0 m/s b) 0 m/s, 10 m/s 30k /
20 -
¢) 20 m/s, -40 m/s d) -40 m/s, 20 m/s 10p L
0

10 20 30 40 50 60
time ()

18- If the displacement of an automobile is given by x = 4¢ + 3t°, after a time t =2

seconds the acceleration becomes:
a) 40 /s’ b) 44 m/s’ ¢)14 m/s’ d) 52 m/s*

19-An object of mass m is moving at constant velocity v. The total force F on that
object is given by:

a) F =v*/2m b)F=mv )F=0 d) F =mg

20-A rock is thrown straight up with an initial velocity of 24.5 m/s. What ma\ximzum
height will the rock reach before starting to fall downward? (g =9.8 m/sec”)

a) 9.80 m b)19.6 m ¢)30.6 m d)24.5m




Q3: Solving the following probléms

(10 degree)

1- A racket player kicks the ball by an angle 45° above the horizontal with

a speed 45 m/s . Fiud:
a; The maximum height b) The range of the ball
2si Riion?
where, R = -1 latapin hmax = A 521;1 = (g = 9.8 m/sec’)

2- For the two vectors: A= 3i — 2j + k and B=2i + j + 2k, where i, jand k

are the unit vectors in the x, y and z axis. Find:

a- The magnitude of each vector.

c- The angle between the two vectors A

b-The scalar product A.B.
and B.
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