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Students making common mistakes in exams Student
Gaussian Surfaces

C1. A charge Q is distributed uniformly throughout a sphere of radius R.

[ [ [
(a) Draw a diagram (a 2-d sketch) showing a Gaussian surface appropriate for calculating the
l I I I X I electric ficld at any point a distance » from the centre of the sphere. [Use a dashed line to
indicate the Gaussian surface. ]

First year physics and engineering students

Electromagnetic
Concepts

Halved the distance between charges ‘
Distance not squared ‘,_;;L
Charge not squared <—I_

Student
Misconceptions

Used
current in a
capacitor

NegleCted Ampere's
area of loop law

Mixed up wgand f

Used X; = ﬁ

RMS error

. B Used Maxwell's V)
Used Biot- : Used V. = &(1 — e t/RC)
mcorrection to

Savart law )

Thought Am PEre S Used force on a current carrying wire

law | | |
emf was Used area of loop instead of integrating around the loop
current ‘ Used the perpendicular side of the loop instead of the parallel one

‘ Only used one parallel side of Ampere's loop instead of two

Exam Questions

B7. The magnetic field shown in the figure at right has uniform
magnitude 82 nT, but its direction reverses abruptly. Use Ampere’s
Law to calculate the current encircled by the rectangular loop

Exam Questions

B8. A circular wire loop 45 c¢cm in diameter has resistance 120 Q Jand lies in a horizontal plane. A -
uniform magnetic field points vertically downward, and in 25 ms it increases linearly from 5.0 mT
to 55 mT. Calculate the loop current during this time.

Proposed Questions

1 Coulomb’s Law

When finding the electrostatic force between 2 charges with the same magnitude
Faraday's law n ' ' ,

3 Charge and energy

e 15 moved from the positive o the
4 the energy inl]li'll'l.i'l Lo the charge by the Dattery
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