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Constants: £=8.85x10° C¥/N nt’; k;=9x10° Nn*/C’; e=1.6x10" C

Answer all of the following questions

First question: Choose the correct Answer (15 marks)

1)

2)

3)

4)

5)
6)

7)

8)

9)

Answer only Ten of the following:

Field lines start on positive charges and end on negative charges.
a) True b) False
Law stating that "force is directly proportional to product of charges and inversely proportional to
square of separation between them" is called
a) Newton's law b) Coulomb's law ¢) Gauss's law

The net electric flux through any closed surface is equal to the net charge inside it divided by &o:

a) True b) False
When a particle of charge q and mass m is placed in an electric field E, the electric force exerted on the
charge
)F=F/q b)F = qE o F = q/E

Consider five resistors connected as shown in the figure below. Find the
equivalent resistance between points a and b
a)4Q b) 7 Q ¢) 10

The equivalent resistance of a series combination of resistors is ..........
than any of the individual resistors
a) larger b) less c) all of previous

A spherical balloon contains a positive charge at its center. The balloon is inflated to a greater volume
while the charge remains at the center. The magnitude of the electric field at the surface of the balloon:
a) increases b) decreases A ¢) remains the same
In order to maximize the percentage of the power that is delivered from a battery to a device, the
internal resistance should be A |
a) as low as possible  b) as high as possible c¢) the percentage does not depend on internal
resistance | 1
Figure 1 represents the current-voltage relation for Figure 1

a) Ohmic materials b) Nonohmic materials
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10) When a dielectric material is inserted between the plates of a capacitor, its capacitance
a) increases b) decreases ¢) remains the same

11) Many computer keyboard buttons are constructed of capacitors. When a key is pressed, the capacitance

a) increases ‘ b) decreases

12) A thin spherical shell of radius a has a total charge “2Q” dlstr1buted uniformly over its surface.
The electric field at points inside the shell is

a) 2kQ/a® 'b) Zero , ¢) kQ/a?

13) Remstande of a ere is dlreCtly pfoportlonal to its:

a) Area of cross section ' b) Length

Second question: Answer all of the following ‘ (8 marks)

1) Draw the electric filed lines for the following configurations of charges

(a) - (b) (c)

2)  Three point charges are located at the corners of an
equilateral triangle as shown in the figure below.
Calculate the resultant electric force on the
7.00 p C charge.

y 7.00 uC

—X

2,00 G —4.00 uC

Third question: answer all of the following (8 marks)

1) A 12 V battery is connected between two parallel plates. The separation between the

plates is d= 0.3 em. Find the magnitude of the electric field between the plates
. (assuming that E is uniform) .
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‘2) A solid conducting sphere of radius @ has a net charge +20. A
conducting spherical shell of inner radius b and outer radius ¢ is -
concentric with the solid sphere and has a net charge —Q. Using
Gauss Law find the electric field in the regions labeled 1, 2, and 4

Fourth question: answer all of the following (10 marks)

1) Find the equivalent resistance between points a and b? e
. .

I,T
800 40Q
@ MWW
v 1 I l
2) Find the capacitance of a parallel-plate capacitor that has an 3.0 O
area A=2 x 10 * m? and a plate separations d =Imm
3) Find the equivalent capacitance between points a and b for the a
' ) ) ¢ ¢
group of capacitors connected as shown in the figure. Take C; = ¥ f
5pF, C; =10 uF,C; =2 uF o,
¢, T e
Yl I
il 1i
b
Fifth question: answer all of the following (9 _marks)

1) A resistance thermometer, which measures temperature by measuring the change in resistance of a
conductor, is made from platinum and has a resistance of 50 Q at 20 °C. When immersed in a vessel
containing melting indium, its resistance increases to 76.8 Q, calculate the melting point (temperature)
of indium? (For Platinum o= 3.9x10° C*) |

B s
. a
2) Three resistors are connected in parallel as shown. A potential
difference of 18V is maintained between points a and b.
1, 1 Iy l Is 1
a) Find the current in each resistor? A
b) Calculate the power delivered to edch resistor. — § § §
BV s0a] 6ol g0

End of questions Best wishes

Or. Mansour Abdel Sattar
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Part I: Circle the correct answer for the following statements: (12 Marks)

1. The average kinetic energy E of a gas molecule is given by the equation E = (3/2) kT, where T is
the absolute temperature in K, what are the SI units of £?
a) kg'lmls2K b) kg'.mZs:K ¢) kgm.s?K! d) kg.m’sK’

2. The work done by the centripetal force is always
a) positive. b) negative. ¢) zero. d) not determined.

3. A car takes 15 minutes to travel along the shown path ABCD. The
average speed of the car is: (A, B and D are on a straight line) 4

a) 48 km/h b) 22 km/h c) 64 km/h d) 4 km/h

8 km B
3km % ki
4.In the previous problem the average velocity of the car (to right) is:

a) 48 km/h b) 22 km/h b) 64 km/h d) 4 km/h

5. Two bodies of different materials having the same volume fall freely together from the same
height. Neglecting air resistance, which statements describes correctly their arrival to the
ground?

a) The heavier body reaches first. b) The lighter body reaches first.
¢) The heavier body accelerates more. d) The two bodies reach at the same time.
x i
6. Consider the following four graphs (note the axes carefully),
Which of these represents motion at constant speed:
a) 4 only b) 3&4 ¢) 1&2 d 1&4 + £
1 2
& »
Bt -
e~
: 4
7. An object has completed two revolutions in a circle of radius 14 cm, its displacement equal to:
a) zero b) 28 em ¢) 88 cm d) 140 cm
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8. A person is standing in an elevator which is moving down with a uniform acceleration. The
person’s apparent weight will be:
a) same as the weight on the earth surface.

b) less than the weight on the earth surface.
¢) twice the weight on the earth surface.

d) greater than the weight on the earth surface.

9. A 6-kg block is released from rest 80 m above the ground, when it fallen 60 m, its kinetic
energy is about:

a) 4800J b) 3528J ¢) 12003 d) 60J

16. A force F = (8xi+6yj+ 7z K)N acts on an object. As the object moves in the x-direction
from x =1 m to x =3 m, the work done on the object by the force is:

a) 8J b) 327 ) 327 d) -8J

11. The horizontal range (R) of a projectile is 2.5 times the greatest height (/), the initial angle of
the projectile is:
a) 55° b) 56° c) 58° d) 60°

12. A boy pulls a box along a rough horizontal floor at constant speed by a force P as shown,
which of the following must be true?

a) P=fandN =F, b) P=fandN <F, 1},\3;
oP=fandN >F, d)P>fandN<F, ? ¥ P Iy  fneof gravty
. §: frctional force
I"é“'—“ R -
/ N normal force

(T
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Part II:

(20 Marks)

Solve only four of the following problems then circle the correct answer:

1. An object is thrown vertically to reach a height 4. If the object upward velocity is 18 m/s at 2
height /2/4. What is the initial speed of the object?

A. 35m/s

B. 25 m/s

C. 21 m/s

D. 30 m/s

2. The airplane shown is in level flight at an altitude of 500 m and a speed of 42 m/s. At what
distance d should it release a heavy bomb to hit the target X? Take g =10 m/s?,

150km/h
e —
© 0.5km
X
LT /////l///////////////r’/7/?//
) d \ '
A. 150 m B. 420 m C. 295m D. 2550 m
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3. An 8.0-kg object rests on the floor of an elevator which is accelerating downward at a rate of 1.3
m/s>. What is the magnitude of the normal force (1) exerted by the floor of the elevator on the

object?

A. 59N

B. 10N

C. 89N

D. 68N

4. A car weighs 8000 N is traveling at 12 m/s along a horizontal road when the brakes are applied.
After the car stops, how much kinetic energy does it lose?

A. 48000J

B. 59000 J

C. 120000 J

D. 580000 J

5. A simple long pendulum consists of a ball attached to a string. The ball is shifted to point X, 0.5
m above the level of Y point as shown, then it has given an initial speed of 3.0 m/s (to left and
perpendicular to the string). What is the speed at the lowest point Y?

A. 4.3 m/s

B. 0.89 m/s

C. 3.7m/s

D. zero
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Part III: Solve in details the following three problems: ’ (18 Marks)

2
1.Use the dimensional analysis to verify the following law: F = %, where F is a centripetal

force, v is a rotating particle’s velocity, m is its mass and r is the orbital radius. (5 Marks)

2. An object is projected upwards with an initial velocity 20 m/s directed at an angle 30° with the
horizontal, as shown in figure, find:

a- The vertical component of the object velocity at points A and B,
b- The flight time,

¢- Maximum height reached by the object,

d- the distance AC.
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3. A skier starts from rest at the top an incline of height 40 m and 'makes angle 20° with the
horizontal as shown in the figure. At the bottom of the incline, the skier encounters a
horizontal surface. The coefficient of the kinetic friction between the skier and snow in_both
the incline and horizontal is 0.21; How far does the skier fravel on the horizontal surface

before coming to rest? (7 Marks)

Best regards,
Teaching Staff: Dr. Susan Abdel- Wahab, Dr. Ahmed Tamer, Dr. Samer Mostafa, Dr. Mohamed Abdelkareem
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Assiut University

O Final Exam: General Physics 11
Time: 2 hours Code:105P Physics Department

Answer ONLY FOUR question of the followings

Note: Given choices may be approximated

First Question (Choose the most accurate answer) (12.5 Marks)
Which of the following best characterizes electrical conductors?

a. low mass density

b. high tensile strength

¢. electric charges move freely

d. poor heat conductors

Under which conditions, an attraction electric force occurs between two charged objects?

a. Charges are of unlike signs.

b. Charges are of like signs.

c. Charges are of equal magnitude.

d. Charges are of unequal magnitude.

A metallic object holds a charge of -3.8 x 10 C. What a total number of electrons does this represent? (e =1.6 x 10"
" C is the magnitude of the electronic charge.)

a. 4.2 x 10

b. 6.1 x 10"

8. 24  10%

d. 1.6 x 10"

Two point charges are 4 cm apart. They are moved to a new separation of 2 cm. By what factor does the resulting
mutual force between them change (final/initial ratio)?

a. 1/2

b. 2

c.1/4

d. 4

An electron with a charge value of 1.6 x 10™° C is moving in the presence of an electric field of 400 N/C. What is the
magnitude of the force the electron experiencing?

a.23x 102N

b.1.9x 10! N

c.6.4x 107N

d.49%x 107" N i By

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 P
direction of the electric field at that point? ; E. E,
a. Vector Ex

b. Vector Ep S
¢. Vector Ec +0Q _a

d. The electric field at that point is zero. ) =
Charge “A” has 10 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 attraction force between them if placed one cm apart?
a. Aand B

b.Band C

c.Cand A
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10.

d. More information is needed.

The unit of electrical potential, the volt, is dimensionally equivalent to:
a.J-C.

b. J/C.

c. C/l.

d. F-C.

The unit of capacitance, the farad, is dimensionally equivalent to which of the following?
a. V/C

b. V-C

[ AY

d.C/vV

Which is a unit of power?

a. kWh

b. W/s

c. A-Q

d. J/s

Second Question (12.5 Marks)

Part I (Choose from “Coulomb B” what is suitable for “Coulomb A”) (8.75 Marks)
(Choices in “Coulomb B” may be duplicated or may not be used)

Coulomb A Coulomb B

1. The Electric field due to a point charge
q at a distance r

2. The Electric field outside a spherically
symmetric charge distribution g, with
radius R, at a distance r from the center

3. The electric field inside a spherically ¢. E=unknown

symmetric charge distribution with
radius R, at a distance r from the center

: : - d. E=k-

4. The Electric field outside a thin r2
spherical shell carries a charge q, with

radius R, at a distance r from the center

R

5. The Electric field inside a thin e. E=k Z_s
spherical shell carries a charge q, with

radius R, at a distance r from the center

_ 1, ar
6. The Electric field at a distant r, from a f. E=k R3

thin wire, carries a charge q

a . .
7. The Electric field due to a surface, g E= 2¢’ where o is the surface charge density

carries a charge q, at a distant r

h. E = k%, where o is the surface charge density

i E= kzr—'l,where Ais the linear charge density

. 2 . . .
j E= k;;, where A is the linear charge density

k. E= kij—, where A is the linear charge density
r
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Part II (Choose the most accurate answer) (3.75 Marks)
1. An initially uncharged hollow metallic sphere with a radius of 5 cm has a small object with a charge of +10 uC placed
at the center of the sphere gap. What is the charge presented on the outside surface of the sphere?
a. Zero
b. -10 uC
c. +4000 uC
d. +10 xC
2. A charge, +Q, is placed inside a balloon and the balloon is inflated. As the radius of the balloon r increases the number
of field lines going through the surface of the balloon:
a. increases proportionally to 7.
b. increases proportionally to 7.
c. stays the same.
d. decreases as 1/r.
3. A closed surface contains the following point charges: 6 C, 4 C, -2 C,—4 C. The electric flux coming out of the surface
is:
a. 16 /e,.
b. —16 /e..
c. 4 /e,
d. 4 /e.
Third Question (Choose the most accurate answer) (12.5 Marks)
1. A proton (+1.6 x 10 C) 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 107 ]
b.-4.8x107°]
c. 1.6x 107 ]
d. zero
2. A9V battery is connected between two parallel metal plates 4 mm apart. What is the magnitude of the electric field
between the plates?
a.2.25x 10° N/C
b. 9N/C
c.2.25N/C
d. 0.75 x 10 N/C
3. A uniform electric field, with a magnitude of 600 N/C, is directed parallel to the positive x-axis. If the potential at x
=3 m is 1000 V, what is the potential at x=1 m?
a. 400V
b. 1600 V
c. 2200V
d. 2500V
4. A uniform electric field, with a magnitude of 600 N/C, is directed parallel to the positive x-axis. If the potential at x
=3 m is 1000 V, what is the change in potential energy of a proton as it moves from x=3 m to x =1 m? (¢, = 1.6
x 107" C)
a.8x107"7]
b. 1.92x 107"
c.0.8x1072'J
d. 5007
5. What is the ratio of the final potential energy with respect to the initial potential energy (P.E finai / P.E inica), if the
distance between two charges is increased by a factor of three (dfina =3 dinitiat)?
a.3
b. 9
c.1/3
d. 1/9
6. Find the electrical potential at 0.15 m from a point charge of 6 puC. (k. =9 x 10° N-m?*/C?)
a.54x10'V
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b.3.6x 10°V

c.24x10°V

d.12x10"V

A point charge of +3 pC is located at the origin and a second point charge of —6 uC is at x=1 m. What is the electric

potential at the x = 0.5 m point? (k. =9 x 10° N-m?*/C?)

a. 16x 10*V

b. 11 x10*V

c.—11x10*V

d. —54x10*V

Increasing the voltage across the two plates of a capacitor will produce what effect on the capacitor?

a. increase charge

b. decrease charge

c. increase capacitance

d. decrease capacitance

Increasing the separation of the two charged parallel plates of a capacitor, which are disconnected from a battery,

will produce what effect on the capacitor?

a. increase charge

b. decrease charge

c. increase capacitance

d. decrease capacitance

If three 4 uF capacitors are connected in parallel, what is the combined capacitance?

a. 12 pF

b. 0.75 puF

c. 8 pF

d. 0.46 uF

Fourth Question (Choose the most accurate answer) (12.5 Marks)
Answer ONLY FIVE of the following ten points (each 2.5 Marks)

A 10 pF capacitor is attached to a 20 V power supply. How much energy is stored in the capacitor?

a.2x 1077

b.12x107J

c.2x10™*]

d.52x10™"J

Inserting a dielectric material between two charged parallel conducting plates, originally separated by air, and

disconnected from a battery, will produce what effect on the capacitor?

a. increase charge

b. increase voltage

c. increase capacitance

d. decrease capacitance

If the net flux through a Gaussian surface is zero, which of the following statements must be true?

a. The net charge inside the surface is zero

b. The number of electric field lines entering the surface equals the number leaving the surface

c. Both “a” and “b”

d. None of the above

A negative charge is placed at A and then moved to B. The change in potential E .

energy of the charge—field system for this process is e

a. positive T

b.negative —F

c. Zero e .

d. there is not enough information to determine this e

A wire carries a steady current of 0.1 A over a period of 20 s. What total charge

passes through the wire in this time interval?

a.200C

b.20C
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c.2C

d.0.005C

The charge of 30 C is flowing through a light bulb attached to a 12 V battery in 14 s. What is the total energy delivered

to the filament during this process? ‘

a. 121]

b. 360J

c. 50401

d. 168]

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. 90 Q

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. Gungseen = 4.5 x 107 °C~'. What is the melting temperature of

indium?

a. 132°C

b. 157°C

c.351°C

d. 731°C

Resistors of values 6 Q, 4 Q, 10 Q and 7 Q are combined as shown. What is 4 € 10

the equivalent resistance for this combination? s 4y
—ANAS

o
-

.23 0 6o

b.3Q

¢. 10.7Q 70

d.270 '

What is Kirchhoff’s first law equation for this junction?

ali=hL+h

b.L=L+15L

c.h=L+Dh

d L +L+5=0 .

Fifth Question (Choose the most accurate answer) (12.5 Marks)
Answer ONLY FIVE of the following ten points (each 2.5 Marks)

An electron which moves with a speed of 3 x 10* m/s parallel to a uniform magnetic field of 0.4 T experiences a force

of what magnitude? (¢ = 1.6 x 107 C)

a.4.8x 107N

b.1.9x 107° N

c.22x 10%N

d. zero

A stationary positive charge +Q is located in a magnetic field, which is directed toward the right .

as indicated. The direction of the magnetic force on Q is: e i
. +

a. toward the right. e e S

b. up.

c. down.

d. There is no magnetic force.

A 2 m wire segment carrying a current of 0.6 A oriented parallel to a uniform magnetic field of 0.5 T experiences a
force of what magnitude?

a.6.7N

b. 03N

c.0.15N

d. zero
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An ultraviolet light wave has a wavelength of 300 nm and speed of 2.1 x 10° m/s through a transparent medium.
What is the frequency of this wave in the medium? (1 nm = 10~ m and ¢ = 3 x 10° m/s)

a. 6.3 x 10 Hz

b. 9 x 10> Hz

c.10x 10" Hz

d. 7 x 10" Hz

Light from a 560 nm monochromatic source is incident upon the surface of fused quartz (n = 1.56) at an angle of 60°.
What is the angle of reflection from the surface?

a. 15°

b. 34°

c.75°

d. 60°

When light reflects and produces a clear image, this reflection is referred to as:

a. diffuse reflection.

b. retro-reflection.

c. double reflection.

d. specular reflection.

Water has an index of refraction of 1.333. What is the speed of light through it? (c =3 x 10° m/s)

a. 4 x 108 m/s

b. 4.46 x 10® m/s

c. 1.46 x 10® m/s

d.2.25x 108 m/s

Which of the following describes what will happen to a light ray incident on a glass-to-air boundary at greater than
the critical angle?

a. partial reflection, partial transmission

b. partial reflection, total transmission

c. total transmission

d. total reflection

The real image of an object is located 45 cm away from a concave mirror, which has a focal length of 10 cm. How
far is the object from the mirror?

a. 40 cm

b. 35 cm

c.22.5cm

d. 129 cm

An object is placed at a distance of 30 cm from a thin convex lens along its axis. The lens has a focal length of 10 cm.
What are the values, respectively, of the image distance and magnification?

a. 60 cm and 2

b. 15cmand 2

¢. 60 cm and —0.5

d. 15 cm and -0.5

GooD Luck
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