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2o Wiite your matriculation number o the space provided above andaluoon e cover
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o Atempt any (G) of the cight (4) question:,

A Answer all questions in the cxam booldet provided,
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7. Show your units throughout your calenlation, Points are deducted if there are no unite,

8. Indicate which problems you attepnpted on your answer booklel,
9. At the end of this examination, place the question paper ingide the ezam booklel,
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e b :n (10) points.
Answer any six (60) questions. Each question 18 worth ten (10) |

—-12
. . : a distance of 6.3x107"m. (a
In a hypothetical atom, the electron is separated from the proton by a dist )

Calculate the magnitude of the electrostatic force of attraction between the proton and the electron

(b) Calculate magnitude of the gravitational force between the proton and the electron. (¢) Calculate
the ratio of the electric force to the gravitational force.

A ioositive point charge q, =8.0nC is on the x-axis at x =—1.5m, and a second positive point charge
q, =10.0nC s on the x-axis at x =2.0m . Find the net electric field at a point P on the axis at x=5.0m
An electric current in a conductor varies with time according to the expression I(t): 505m(757tt),
where I is in amperes and ¢ is in seconds. What is the total charge passing a given point in the

conductor from t=0 to t=(1/150)s?

.

A 50-turn square coil has an edge length equal to 20.0 ¢cm and

carries a current of 5.0 A. It lies in the z=0plane, in a uniform

magnetic field B=0.200 (N/Am)f+ 0.300 (N/Am)lz . (a) Calculate

the magnetic moment of the coil. (b) Calculate the torque exerted =
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on the coil. (c) Calculate the potential energy of the coil. 4

An electron with a kinetic energy of 30 eV moves into a region of uniform magnetic field B of

magnitude 5.00x10™T . The angle between the direction of B and the electron’s ve locity vis 35°.
(a) Calculate the speed of the electron. (b) Calculate the period of revolution. (c) -Calculate the

cyclotron radius. (d) Calculate the pitch of the helical path taken by the electron.

A copper strip has 8.50x10* electrons per cubic centimeter, is 3.00 cm wide, is 0.50 cm thick, has a

current of 20.0 A and a Hall voltage of 3.25pV . (a) Find the magnitude of the magnetic field. (b)

Find the drift speed of the elegtrons.

Electrons pass undeflected through the plates of an
. Screen
apparatus when the electric field is 4000 V/m and Deflection v, e

plates

there is a crossed magnetic field of 0.200 mT. If the
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plates are 5.00 cm long and the ends of the plates __—_”_—_—_________:__—___—_—_—___—_—_1;'
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are 30.0 cm from a screen surface, find the .

deflection on the screen when there is no magnetic field.

For lﬁ’zO]STin a region of space, the force is 0.95 N on a single S
@
pole g, of a ¢£=15¢cm long magnet. (a) Find q,,. (b) Find the 31
magnetic dipole moment of the magnet. Find the magnetic field due g, } +qy
to the north magnetic pole (c) at a point P a distance d = 7 cm along LS N}— d——e

its axis and (d) at the point 8 a distance d = 7 cm along its perpendicular bisector.



