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T T =15
Coulomb’s constant k,: 9 X 10° {‘%’:ﬁ Charge of electron or proton (Fe): +1.6 X 107+ C
Mass of proton my: 1.67 x 107*7kg Mass of electron me: 9.1 X 1073%kg
Permittivity of the free space o: 8.85 x 1072 F/m
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Question (1): Choose the correct answer (20 marks; 2.0 mark each)

1 I Two small beads having positive charges 3¢ and g are fixed at the opposite ends of a horizontal
insulating rod, extending from the origin to the point x=d. As shown in the figure, a third small charged
bead is free to slide on the rod. At what position is the third bead in equilibrium?

a) x = 0.36d b)x = 2.3d 48
¢) x = 4.6d d) x = 0.634d
— d g

2 | A proton is projected in the positive x direction into a region of a uniform electric field
E = (—6 X 105T)N/C at t = 0. Determine the acceleration of the proton?
a) (5.75 x 10%3%)m/s? b) (—5.75 X 10131)m/s?

¢) (5.75 X 1013f)m/s? d) (~5.75 x 10%3))m/s?

.y

3 | Four closed surfaces, S; through Ss, together with the charges -20, O, and -Q are
sketched in the following figure. Find the electric flux through the surface 537

a) —-;Q; b) zero c) — %g d) -5;

4 | Consider a uniform electric field E oriented in the x direction. Find the electric
flux through the surface number (1) of a cube of edges [ oriented as shown?
a) —F4A, b) EA,; c) zero d) 2E4A,

5 | A 2uC point charge is located at the origin, and a second charge of -6uC is located on the y-axis at
the position (0.0, 3.0) m. Find the electric potential due to these charges at point P, whose

coordinates are (4.0, 0.0) m?
a) -63x10°V - b) —6.3 x 10°V 0)6.3x10°V d)6.3x10°V
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Two capacitors, C1 = 25 uF and C2 = 5 uF, are connected in parallel and charged with a 100 V.

Calculate the total potential energy stored in the two capacitors.

(2) 0.015 7 (b) 0.300 J (c) 0.150 (d)0.030J

In a parallel plate capacitor, the capacitance increases from 100 oF to 800 nF, on intfoducing a
dielectric medium between the plates. What is the dielectric constant of the medium?

2) 0.12 b) 125 c) 80 d)8

An oloctric kettle takes 1 kW of electric power when operated at 220 V. A fuse wire of what rating

must be used for it?
@15A bY45 A (©)75A @105A

The resistance of a wire is 5 at 20°C. The resistance of the wire at 100°C will be? [a = 5x107 °C]

(a)7Q (b)9 Q (©11Q (dH13Q

10

A charged particle of charge 2pCina magnetic field of 2 T which is in y direction. When the
particle velocity is (2 i+ 3 j) m/s, then the magnetic force in (N) acting on the particle will be
(a)20k () 12k (©) 10k (d)8k

2]

_Quéstion 2): Choose the correct answer (10 marks; 1 mark each)

11

Find the electric force on a proton placed in an electric field of 2 X 10*N/C directed along the

positive x-direction?
a) (3.2 X 10"*5)Ni b) (3.2 X 107*)Nj _ ¢) (3.2 X 10°")Nk  d)(=3.2X 10~15)Ni

If you rub an inflated ballon against your hair, the two materials attract each other. What happens
to the amount of charge present in the system of the balloon and your hair after ubbing?
a) Tripled b) Doubled ¢) Remains the same d) Decreases to half

13

Which of the following statements about electric field lines is true?

a) Electric field lines always point in the direction of decreasing electric potential.
b) Electric field lines can intersect with each other.

¢) Electric field lines can form closed loops.

d) Electric field lines begin on negative charges and end on positive charges.

14

Which of the following is a scalar quantity?
a) Acceleration b) Electric field ¢) Electric force d) Electric potential

15

The unit JC~tm™? is equivalent to: ‘,
a) Vm~? b) Q 0 NC d) V/A

16

A motorcycle battery of 12 V moves 60000 C of charges. How much energy does the battery

deliver?
(a) 5x10°J (b)7.2 x10°J ‘ (c) 2x10*4] (d) 7.5 x10%J

17

The circuit below contains three 100W light bulbs. Which current in bulb(s) is (are) greatest? _

a) A b) B ¢)A,BandC d) BandC
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18 | The resistivity does not change if
(a) the shape of the resistor is changed (b) the temperature is changed

(c) the material is chanﬁggi (d) both material and temperature are changed
19 | When potential difference across a given copper wire is increase, drift velocity of charge carriers -
(a) Decreases (b) Get reduced to zero (c) Remain same (d) Increases P

20 | A straight wire is bent into the shape shown. Determine the net magnetic force on the wire when >
the current I travels in the direction shown in the magnetic field B.

(a) Zero . 9L -

(b) IBL
(c) 2IBL
(d) 4IBL
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Question (3)
the positive

1) A proton is released from rest in a uniform electric field of magnitude 8x 10* V/m directed along
x-axis. The proton undergoes a displacement of 0.5 m in the direction of E. *  (6.marks)

a) Find the change in the electric potential between A&B?
b) Find the change in the potential energy of the proton due to this displacement?
c) Apply the principle of energy conservation and find the speed of the proton after it has moved 0.5m?




Question (3)

2) An electric dipole consists of a (+q) and a (—q) separated by a distance 2a. Prove that the electric field
E= (ke E;,—;‘%)SE) i, along y-axis at point P which is at a distance ¥ from the origin? h’ (4. marks)




Question (4)

a) In the corresponding circuit, each resistor equal to10 Q, &= 9V
and &= 6V. FindI1, 2 and I. , (5 marks)

Help: Use the point B as a branch point of the cutrents.

=
A
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1

¢
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Question (4) *

b) Prove that the torque (Tmax = IAB) on one rectangular loop of current (I) and area (A) in a uniform-

magnetic field (B). (5_marks)
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Final E.am
2° semester 2023/2024
General Phys. P100
2oy Date:24/05/2024 Exam Time:2h
_Total Marks: 50%

Q1:Write (True) or (False) for the next sentences on your sheet paper
(1 Mark each)

1- | Density = mass x volume is dimensionally correct

2- | Average speed is a scalar quantity that does not need direction

3- | To calculate an object’s average speed we need to know the velocity and time

4-. | Mass differs from weight in that weight is a force and mass is not

5- | If air resistance on a falling rock can be neglected, we say that this rock is in free fail

(5- | If the particle does not move the force does work on it.

When the velocity of an object changes at the same rate throughout the motion the
acceleration is said to be constant

8- | An object’s acceleration is inversely proportional to the net force

[_5_*— A newton is the force that gives a 1 kg body an acceleration of 1m/s?

| 10-| If two equal forces act on a stationary book in opposite directions, we can say , it is
in static equilibrium -

11| Newton's first law of motion is apphed to moving objects with acceleration.

12- |  and y, depended on the area of contact between the surfaces

13- | In an interaction between two objects, the action and reaction forces are in opposite
directions

14-| The work done by normal force (n) is equal (mg)

If no external forces act on a moving object, it will continue moving at the same
| velocity

16- | A vector quantity has only magnitude and no direction.

17- | A unit vectors is a vector of magnitude unity and have no units.

18- | Friction forces is always parallel to the contact surface

19-| Displacement = Distance travelled

Follow next page




20- | Speed of a particle is not equal to the magnitude of its instantaneous velocity.

21-| The direction of fi is opposite to the direction of motion.

22-| When the work done on a body is (+), the speed will increase.

13-| The action and reaction forces act on same objects and must be of the same type

24| Horizontal Range of a Projectile is the distance travelled in the x-direction, in twice
the time it takes to reach maximum height

25-| Period of circular motion is defined as the time required completing two revolutions.

02: Choose and write the correct answer A, B, C or D on vour sheet paper:

(1 Mark each)
26.36 mi/h= . ... km/h (1mi=1609 m)

a) 131 b) 58 c)22 d) 64
27 . If 4 = 61 — 8j then 44 has magnitude:

a)40 m b)30m ~¢)8m d)4 m
28. When you sit on a chair, the resuitant net force on LLLID CI——

a) Zero. b) up. c¢) down. d) depending on your weight.
29.1Joule =i

a) 1N.Im " b)IN/Im ¢) IN.1m’ d) IN%/1m’
30. Maximum horizontal rang of a projectile at 0 = .

a) 90° b) 45° c) 60° d) 180°
31.A car travels east at constant velocity. The net force on the car is:

a) East b) West ¢) Down d) Zero

32.A rock is thrown straight up with an initial velocity of 25 m/s. The maximum
height will the rock reach before starting to fall downward? (g= 9.8 m/sec’)

a)9.80 m b) 19.6 m ¢)32m d)24.5m
33.The amount of work required to stop a moving object is equal to:
a) The velocity of the object . ;o b) The kinetic energy of the object

¢) The mass of the object x its velocity
d) The mass of the object X its acceleration

34.Ignoring air resistance, the horizontal component of a projecfile's velocity is
a) Zero. b) remains constant.

¢) Continuously increases. d) continuously decreases

Foliow next page



/'35. A 16 N force is applied to an object sits on a frictionless surface and it accelerates
at 2 m/s’. The mass of the object is:

a)dkg b) 8 kg c)32kg d)78 N
36. A particle of mass 0.6 kg and kinetic energy 7.5 J, its speed is:

a) 17 m/s y b) 3 m/s ¢) 25 m/s d) 5 m/s
37 .The weight of a car is 2500 N, its mass is: (g=98 m/sec?)

a)2.55kg b) 0.25 kg c)255kg d) zero

38. 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 c)F=0 d)F =mg

39. The term (0.5 p v?) occurs in Bernoulli’s equation, with pbeing the density of a
fluid and v its speed. The dimensions of this term are:
a) M'L° T b) MLT? c) M'L’ T? d) ML'T?

40. A long-jumper leaves the ground at an angle of 20° above the horizontal and at a
speed of 11 m/s. The jump’s range is

a)7.93 m b) 422 m ¢) 12.3m d) 3.97m
41. If A = 10, B = 15, and o= 130°, the result of the scalar product of two vectors is
a)-51 b) +51 a) +96 b) 96
42. If F =4 N and m = 2 kg, The magnitude (a) of the acceleration for the block
shown below is: (The surface is frictionless). ) . /ﬁ’
[ 0

w

a) 3.5 m/s’ b) 4.4 m/s* c) 5.3 m/s’ d) 22m/s? —Ee]

43. A stone thrown from the top of a tall building follows a path thatis:
b) made of two straight line segments

a) Circular
d) parabolic

¢) hyperbolic

44. A particle starts linear motion with an initial velocity (V) of 3 m/s and
accelerates at constant acceleration (a) of (—2 m/s°). The final speed (Vy) after

displacement of (1m) is:

a) V5 m/s b) 5m/s c)V3m/s d)3m/s

Follow next page




45. In the free-falling motion, the object at the maximum height (ymax) Obeys the
following :

a)Vy; #0,g # 0 b) Vyy # 0,9 =0
C) Vyf=0,,g:pe0 d)Vyf=0,g=O

46. The particle position in the cartesian coordinate in the xy plane is represented
by (x = 4 cm,y = 2 cm). The polar coordinates (7, 0) are:
a)r=+v6cm, 6= 2656° b) r=2V5cm,0 = 56.26°
o)r=+vV5cm,0 = 56.26° d)r =2V5cm,0 = 26.56°
47. The equation: area = k.L is dimensionally correct if the dimension of K is
a) L’ b) L} c)L dyL!

48. A ball in free fall is thrown upward, its acceleration;

a) Decreases b) Increases ¢) constant d) a&b
49, J, is always ............. than py
a) Smaller b) greater ¢) equal d) No correct answer

50. A block B slides down a frictionless plane that makes an angle of 30° with the
horizontal. The acceleration of the block is: (g =9.8 m/sec’)

a) 5.66 m/s’ b) 5.15 m/s
¢) 5.03 m/s’ d) 4.90 /s’

Questions Finished

With my best wishes
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