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Electrostatics-Chapter 21 and 22 PRACTICE TEST

1. Electric charges of the same sign
A) also have the same magnitude. D) exert no forces on each other.
B) attract each other. E) None of these is correct.
C) repel each other,

2. A positive charge of 63.0 nC is 15.0 cm from a negative charge of 45.0 nC. The force
on one of the charges due to the other is approximately
A) 1.13x10°N D) 125x 10BN
B) 1.13x107N E) 1.02x10°¢N
C) 1.02x10"N

3. Two small spheres, each with mass m = 3.0 g and charge g, are suspended from a point
by threads of length L = 0.22 m. What is the charge on each sphere if the threads make
an angle 0 = 15° with the vertical?

A) 0.79 pC B) 29uC C€) 75mC D) 63uC  E) 0.11 uC

4. 'T'wo positive charges (+8.0 mC and +2.0 mC) are separated by 300 m, A third charge is
placed at distance 7 from the +8.0 mC charge in such a way that the resultant electric
force on the third charge due to the other two charges is zero. The distance r is
A) 0.25km B) 0.20km C) 0.15km D) 0.13km E) 0.10km

5. The force between two very small charged bodies is found to be F. If the distance
between them is doubled without altering their charges, the force between them becomes
A) F12 B) 2F C) F/4A D) 4F E) 1/F?
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6. Three charges, each of Q =3.2 x 10°% C, are arranged at three of the corners of a 20-nm
square as shown. The magnitude of the electric field at D, the fourth corner of the
square, is approximately
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In the figure, the direction of the electric field at
a point equ1dlstant from 2 equally charged bodies A and B is indicated by a vector. The
direction of the vector indicates that

A) Both A and B are positive D) Bis positive and A is negative

B) Both A and B are negative E) B isnegative and A is neutral

C) A s positive and B is negative

8. Which of the following circumstances about Gauss's law is true?
A) Gauss's law 1s applicable in highly symmetric cases such as uniformly charged
infinite plane, infinite cylinder, or sphere.
B) Gauss's law is applicable for a point charge.
C) Gauss's law is applicable for two or more point charges.
D) Gauss's law is applicable for any objects of any shape,
E) all of the above

9, Consider a uniform electric field £ = (5.0 KN/C) /. What is the flux of this field
through a square of side 20 cm if the normal to its plane makes a 45° angle with the x
axis?

Ay 7IN-m%*C D) 035kN-m?C
B) 0.14kN - m¥C E) 0.19KN - m%C
C) 0.28KkN - m¥C
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10.

11.

12.

13,

14,

15.

An infinitely long cylinder of radius 4.0 cm carries a uniform volume charge density p =
200 nC/m?*. What is the electric field at » = 2.0 cm?
A} zero B) 0.11kN/C C) 57N/C D) 044 kN/C E) 0.23 kKN/C

An infinitely long cylindrical shell of radius 6.0 cm carries a uniform surface charge
density 6 = 12 nC/m?®. The electric field at # = 2.0 cm is approximately

A) 12KN/C  B) 056 kN/C C) L3KN/C D) 0.81kN/C E) zero

An infinitely long cylindrical shell of radius 6.0 cm carries a uniform surface charge

density ¢ = 12 nC/m®. The electric field at » = 10 ¢m is approximately
A) 12KN/C B) 0.56 KN/C C) 1.3KN/C D) 0.81 kN/C E) zero

An electric field is £ = (400 N/C) 7 forx>0and E = (400 N/C) 7 forx<0. A
cylinder of length 30 cm and radius 10 em has its center at the origin and its axis along
the x axis such that one end is at x = +15 cm and the other is at x =15 cm, What is the
net outward flux through the entire cylindrical surface?

A) zero D) 25N -m?C

B) 2.5kN:-m%C E) 025MN - m?C

C) 0.50kN-m?%C

A sphere of radius 8.0 cm carries a uniform volume charge density p = 500 nC/m3.

- What is the electric field at » = 3.0 cm?

A) 36.0N/C B) 230N/C C) 140N/C D) 565 N/C E) 450 N/C

A sphere of radius 8.0 cm carries a uniform volume charge density p = 500 nC/m?.
What is the eleciric field at » = 20 cm?
A) 024 kN/C B) 0.12kN/C C) 48N/C D) I5N/C E) 54 N/C
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16. An infinite plane of surface charge density ¢ = +8.00 nC/m? lies in the yz plane at the
origin, and a second infinite plane of surface charge density o =—8.00 nC/m? lies in a
plane parallel to the yz plane at x = 4.00 m. The electric field atx =3.50 m is
approximately

¥

i

A) 226N/C B) 339N/C C) 904 N/C D) 452N/C E) zero

Use the following to answer questions 17-19:

A solid conducting sphere of radius 7. is placed concentrically inside a conducting spherical shell
of inner radius 7v1 and outer radius ry. The inner sphere carries a charge Q while the outer sphere
does not carry any net charge.

17. The electric field for ra < # <ry1 is
A) —kQir? B) kQr? C) 2kQ/r D) 2kQ/r E) zeto

18. The electric field for ry1 < r <mpa is
A) —kQH?* B) kQi? C) 2kQ/r D) 2kQ/r E) zero

19, The electric field for r >y is
A) —kQ/¥* B) kQi* C) 2kQfr D) 2k0/r E) zero

Page 4



20. The surface charge density for » = 1 is
A) Qltmre®) B) — Qe C) Qldmrn® D) — Q/(4nrw®) E) zero
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Answer Key
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