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Mansoura University Time Allowed: 2 h
Faculty of Science ¥ Date: 31/05/2014 ‘

Department of Physics R, All Programs, 2 h.

%w .
Second Term Exam 2013-2014 Full Mark: 60

Physics (102)

Constants: K=8.99x10’(N.m’/C°), €,=8.85x10°*(C*/N.m’), _q,=-1.6x10"°C, pu,=4nx10” T.m/A
PART —I: MCQ [12 Marks]
Conceptual Questions (from 1 to 12 : each of 1.0 Mark)
o Do not give more than one answer to a question.- Copy the table below in your answer sheet.
Question |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 | Total(12)

%‘n

Answer '
1) Which of the following is not a vector?
A) electric force B) electric field C) electric potential D) electric line of force

2) Electric dipoles always consist of two charges that are
A) equal in magnitude; opposite in sign.  B) equal in magnitude; both are negative.
C) equal in magnitude; both are positive. D) unequal in magnitude; opposite in sign.

3) Doubling the capacitance of a capacitor holding a constant charge causes the energy stored in that capacitor to
A) quadruple. B) double. C) decrease to one half. D) decrease to one fourth.

4) Sphere A carries a net positive charge, and sphere B is neutral. They are placed near each other on an
insulated table. Sphere B is briefly touched with a wire that is grounded. Which statement is correct?

A) Sphere B is now negatively charged, B) Sphere B is now positively charged. = C) Sphere B remains neutral,
D) The charge on sphere B cannot be determined without additional information.

5) A negative charge is moved from point A to point B along an equipotential surface.

A) The negative charge performs work in moving from point A to point B.

B) Work is required to move the negative charge from point A to point B.

C) Work is both required and performed in moving the negative charge from point A to point B.
D) No work is required to move the negative charge from point A to point B.

6) A solid block of metal in electrostatic equilibrium is placed in a uniform electric field. Give a statement
concerning the electric field in the block's interior.

A) The interior field points in a direction opposite to the exterior field.

B) The interior field points in a direction that is at right angles to the exterior field.

C) The interior points in a direction that is parallel to the exterior field.

D) There is no electric field in the block's interior.

7) A charged particle is injected into a uniform magnetic field such that its velocity vector is perpendicular to the
magnetic field vector. Ignoring the particle's weight, the particle will
A) move in a straight line.  B) follow a spiral path. C) move along a parabolic path. D) follow a circular path.

8) The resistivity of a wire depends on
A) its length. B) its cross-sectional area. C) the material out of which it is composed. D) all of the given answers

9) An electric current produces
A) a gravitational field. B) an electric field. C) a magnetic field. D) an electromagnetic field.

10) The direction of the force on a current-carrying wire in a magnetic field is described by which of the
following?

A) perpendicular to the magnetic field only B) perpendicular to both the current and the magnetic field
C) perpendicular to neither the current or the magnetic field D) perpendicular to the current only




11) The force on a current-carrying wire in a magnetic field is equal to zero when
A) the current is parallel to the field lines. B) the current is at a 30° angle with respect to the field lines.
C) the current is at a 60° angle with respect to the field lines. D) the current is perpendicular to the field lines.

12) A capacitor stores charge Q at a potential difference AV. If the voltage applied by a battery to the capacitor is
doubled to 2AV
A) the capacitance falls to half its initial value and the charge remains the same

B) the capacitance and the charge both fall to half their initial values.
C) the capacitance and the charge both Double D) the capacitance remains the same and the charge doubles

PART 11 [30 Marks]

Instructions for Short Answer Questions : _
o To get full marks you have to show all necessary work and Simplify your answer when possible

1) State the Biot-savart law in magnetizm. (3 marks) 2) define the electrical potential at a point (3 marks).

3) State the law of conservation of electric charge. (4 marks)

4) Compare between Electric and Magnetic Force. . (5 marks)

5) State three reasons for adding a dielectric material between the plates of a capacitor. (5 marks)

6) Why can electric field lines never cross? (5 marks) 7) State and derive Ohm's Law. (5 marks)
PART I1I [18 Marks]

Instructions for long Answer Questions (from 1 to 6: each of 3 marks)

1) What are the magnitude and direction of the electric field at a point midway between a (-8 £C) and a
(+7 uC) charge 8.0 cm apart?
2) The total electric flux from a cubical box 28.0 cm on a side is 1.45 x 10° N.m*/C

1 uF
: 2UF . 4uF ’__{
What charge is enclosed by the box? : | | |
| I ‘—3{ F
3) Find the equivalent capacitance between & and b 4 " _k_

for the combination of capacitors shown in Figure. .
4 UF r—‘| r— 8 UF
21 [ |

_{ r_ |
5) A 15 uF capacitor is connected to a 50 V' battery and becomes
Fully charged. The battery is removed and a slab of dielectric that completely fills the space between the plates is
inserted. If the dielectric has a dielectric constant of 5.0, what is the capacitance of the capacitor after the slab is
inserted?

4) How much work does 9.0 V I I

do in moving 8.5 x 10" electrons?

6) An electric heater is constructed by applying a potential difference of 12 V to a wire that has a total resistance of
8 Q. Find the current carried by the wire and the power rating of the heater.
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