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The exam consists of 15 QUESTIONS and 5 PAGES (including the cover page and the graph sheet)

All answers are given in MKS (unless the unit is stated)

Physical Constants

k,=9x10° N-m?.C™?

€ =885%x10"12C2.N!.m™

po=4rx107 T-m-A~!

le] =1.6x10"1° C

g=98m-s7?

N, = 6.02 x 10?* mol™!

m,=9.1 x 1073 kg

m, =1.67x 107" kg

Choose the letter of the correct answer and write it in CAPITAL LETTER in the appropriate box

1 2 3 4 5 6 7 8 9 10
A C A C C C B A D A
11 12 13 14 15
D D B B D
First Midterm Exam, 104 Phys, Thu. 05/10/2023 Page 1 of 5




# Questions (1 mark for each)

01. | Three-point charges are arranged as shown in the figure. y
The magnitude of the resultant electric force on the
. . g3 =4 uC

charge g, in (N) unit equals:

02 m
0.3 m x

g =-3uC g =5uC

A. - B. 0.92 C. 138 D. 1.5

02. | In the previous question (Q.01), the angle of the resultant electric force on the charge g, counterclockwise
with respect to the positive x-axis in ( °) unit is:

A. 65.63 B. 11437 C. 245.63 D. 294.37

03. | A charged particle of mass 6.64 X 10727 kg and charge E
g =+ 2|e] is projected with v; = 5 X 10> m/s in the

positive x-direction into a region of uniform electric field X
E =1x 10’ N/C pointing to the negative x-direction as @i,
shown in the figure. The distance that the particle travels
before coming to rest in (cm) unit is: [ignore any
gravitational effects]

A A A A A A A A

L.

A DI6 B. 42 C. 5.1 D. 8.7

04. | The figures below show four different configurations of point charges all having the same magnitude. The
configuration where the electric field vanishes at the point P is:

A @ a P a @ . @ a P a @

a P P
B Dt D Q@

0S. | A uniform electric field of magnitude E = 435 N/C
makes an angle & = 60° with a plan of surface area
A = 35 cm? as shown in the figure. The electric
flux through this surface in (N - m?/C) unit is:

A. 0.76 B. 1.08 C. - D. 2.32

06. | A cube of side / = 20 cm and the electric flux through each of its six faces is 2 X 10> N - m?/C, the
magnitude of the charge inside the cube in (nC) unit is:

A. 1.8 B. 23 C. - D. 13.6
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07.

An insulating solid sphere of radius 18 cm has a total positive charge of 22 pC uniformly distributed
throughout its volume. The magnitude of the electric field at a distance of 9 cm from the center of the
sphere in (MV/m) unit is:

A. 06 B. B C. 6.1 D. 94

08.

The electric field just above a large flat conducting sheet is 175 kN/C. The surface charge density on the
sheet in (uC/m?) unit equals:

A. - B. 3.15 C. 6.25 D. 9.35

09.

For a charged particle that travels a distance d in the same direction of a uniform electric field £:
A. the electric potential increases by E/d .
B. the electric potential decreases by E/d .

C. the electric potential increases by Ed .

D, the lectric potential decreases by Ed

10.

At a point located 5.0 cm away from a positive point charge ¢ = 10 nC, the electric potential in (kV) unit
equals:

A I8 B. 3.6 C. 18 D. 36

11.

The unit Volt (V) is equivalent to:
A C/] B. I-m/C C. N-C/m D. NEmi/€

12.

An air-filled parallel plate capacitor is fully charged and
then disconnected from the battery. The voltage was
measured and found to be 85 V between the plates as
shown in the figure. If a dielectric is directly inserted and
completely fills the space between the plates then:

the charge remains the same while the voltage increases.
the charge increases while the voltage drops.

both the charge and voltage decrease.

o0 w »

13.

A potential difference of 150 V is applied to a parallel-plate capacitor. The plates become fully charged
with a surface charge density 6 = 30 nC/cm?. The spacing between the plates in (um) should be:

A 21 B. #4 C. 97 D. 137
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14. | Three capacitors are connected as shown in the figure. If C,
all of the three capacitors have the same capacitance | |

(C =100 nF). Then the equivalent capacitance in (nF) | |
unit equals: c, c
V, =
+
A. 33 B. 67 C. 150 D. 300

15. | In the previous question (Q.14), which on of the following is true about the energy stored in each
capacitor?

A U >U,> U B. U <U,<U, C. U <U="U,; D. U >U,=U;
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