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Important: The first question identifies the version of the test you have.
1. Enter the answer b for this question on your answer sheet.

2. The potential energy of a 2.5 kg particle moving along the x-axis is given by U(z) = 1022 — 30z,
where U is in Joules and z is in meters. When the particle is at position z = 1.0 m, its
acceleration is (in m/s?): '

a. 0 b. —-10 c. —4 - d. 4 e. 10

3. At time £ = 0 a particle starts moving along the x-axis. If its kinetic energy increases linearly

with ¢, the net force acting on it must be:
a. constant » b. proportional to ¢ c. proportional to 1/¢

d. proportional to v/% e. proportional to 1/v/%

4. A circular ring of radius R lies in the x-y plane, centred on the origin. The ring is uniformly
charged, with linear charge density A. If the ring creates an electric field of E, = —26 N/C at

position z = 3R on the z-axis, the electric field at 2 = —2R on the z-axis is approximately. (in
N/C):
a. 49 b. 35 c. =356 d. -39 e. —49

5. An infinite plane of surface charge density o lies in the zy-plane, i.e. the z = 0 plane. A second
infinite plane of surface charge density —2¢ lies in the z = d plane, i.e. parallel to the a:y-plahe
but shifted in z. If o > 0 and d > 0, then the z-component of the electric field at z = —d is:

a. 0/2¢ b. o/eo c. —30/2¢ d. e. —o/eo -0 /2€

6. A disc of radius 10 cm carries a uniform surface charge density of 6.0 x 108 C/m?2. The electric
field on the axis of the disc at a distance of 10 cm is (in N/C)
a. 3.4 x 108 b. 6.8 x 10? c. 9.9 x 10 d. 5.4 x 103 e. 1.8 x 102

7. An 0.25 kg block oscillates on the end of a spring with a spring constant of 200 N/m. If the
system has an energy of 6.0 J, then the maximum speed of the block is:
a. 0.06 m/s b. 0.17 m/s c. 0.24 m/s d. 49m/s e. 6.9 m/s

8. Let the displacement of the mass on the spring in the above question be z(t) = z,, cos(wt+ ¢) |
If the velocity and displacement of the mass are both negative at time ¢ = 0, then the value of
the constant ¢ (in radians) is between
a.0and7/2 b.7/2andn ¢ wand 37/2 d. 37/2 and 2«

e. None of the above; ¢ is exactly 0, 7/2, 7, or 3r/2.
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9.

10.

11.

12,

13.

14.

15.

A positive charge ¢/2 is uniformly distributed on a thin, spherical, hollow shell of radius R. A

‘point charge —g/2 is placed at the centre of the cavity. The magnitude of the electric field in

the cavity at a distance r from the centre is
a. q¢/(2meor?)  b. g/(4meor?)  c. ¢/(4meR?)  d. 0 e. g/(8meor?)

A 20 kg block on a horizontal surface is attached to a light spring of force constant 8.0x103 N/m.
The block is pulled 10 cm to the right from its equilibrium position and released from rest.
When the block has moved 2.0 cm toward its equilibrium position, its kinetic energy is 13 J.
How much work is done by the frictional force on the block as it moves the 2.0 cm?

a. —257J b. -14J c. =3.0J d —-1917J e. 197

A small dbject of mass m, on the end of a light cord, is held horizontally at a distance r from-
a fixed support as shown. The object is then released. What is the tension force of the cord
when the object is at the lowest point of its swing? ‘ >

a. 3mg b. 2mg c. mg d. mg/2 e. mgr N A

Chooose the correct statement concerning electric field lines:

a. field lines may cross

b. field lines are closer together at positive charges than at negative charges
c. field lines point away from negative charge

d. a point charge released from rest moves along a field lme

e. none of these are correct

Particles 1 and 2 have charge ¢; and gg, respectively. The two particles lie on the x-axis, w1th
particle 1 at x = —a and particle 2 at £ = —2a. For the net force to be zero on a third cha.rgéd
particle placed at the origin, the ratio'g»/q; must be: -

a. 2 b. 4 c. —2 d. —4 e. 1/4

Consider Gauss’ law: § E - dA = g/ep. Which of the following is true?

a. E must be the electric field due to the enclosed charge.

b. If ¢ =0, then E = 0 everywhere on the Gaussian surface.

c. If the charge inside consists of an electric dipole, then the integral is zero.
d. On the surface E is everywhere parallel to dA.

e. If a charge is placed outside the surface, then it cannot affect E at any point on the surface.

An infinite line charge A = 0.30 p#C/m lies along the z-axis and a point charge ¢ = 6.0 uC lies
on the y-axis at y = 2.0 m. The x-component of the electric field at position z = 3.0 m on the -
x-axis is (in N/C)

a. 1.8 x10° b. 4.2 x 10° c. 0.96 x 103 d. 5.3 x 103 e. 0.64 x 1073
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