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Students making common mistakes in exams

First year physics and engineering students

By cataloguing mistakes from past exam scripts

Why

How

Whom

Ampere

∮ 𝑬𝑬 ⋅ 𝒅𝒅𝒍𝒍 = −
𝒅𝒅𝝓𝝓𝑩𝑩

𝒅𝒅𝒅𝒅

GaussCoulomb

Kirchhoff

Used area of loop instead of integrating around the loop
Used the perpendicular side of the loop instead of the parallel one

Used force on a current carrying wire

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

Halved the distance between charges
Distance not squared

Charge not squared

RLC Circuits

∮ 𝑩𝑩 ⋅ 𝒅𝒅𝒍𝒍 = 𝝁𝝁𝟎𝟎𝑰𝑰𝒆𝒆𝒆𝒆𝒆𝒆

𝝎𝝎𝟎𝟎 =
𝟏𝟏
𝑳𝑳𝑳𝑳

∮ 𝑬𝑬 ⋅ 𝒅𝒅𝑨𝑨 =
𝒒𝒒𝒆𝒆𝒆𝒆𝒆𝒆
𝝐𝝐𝟎𝟎

𝑭𝑭 =
𝒒𝒒𝟏𝟏𝒒𝒒𝟐𝟐
𝟒𝟒𝟒𝟒𝟒𝟒𝟎𝟎𝒓𝒓𝟐𝟐

Faraday

Used 
current in a 

capacitor 

Neglected 
area of loop 

Used Maxwell's 
correction to 

Ampere’s
law 

Used Biot-
Savart law 

Thought 
emf was 
current 

Used 
Ampere's 

law 

Used  𝜔𝜔0 = 𝐿𝐿𝐿𝐿

Mixed up  𝜔𝜔0 𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓

Used 𝑉𝑉𝐶𝐶 = 𝜀𝜀 1 − 𝑒𝑒− ⁄𝑡𝑡 𝑅𝑅𝑅𝑅

RMS error

Proposed Questions
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Misconceptions (may be more than one)

Used Ampere's law

Used current in a capacitor or inductor

Neglected area of loop

Used Maxwell's correction to Ampere's law

Used Biot-Savart law

Thought emf was current

Used force on a conductor in magnetic field F=iLB

Incorrect area of circle

Faraday's law

Exam Questions
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Correct answers

Incorrect answers
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Miconceptions

Used area of loop instead of integrating around the loop

Used the perpendicular side

Used Maxwell's correction to Ampere's law

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

Used F=Il*B

Used solenoid equation 'B=μ0nI' 

Mixed Gauss' Law with Ampere's law

Used perimeter length instead of B.dl

Used capacitance formula C=ϵ0 A/d

Ampere’s Law

Exam Questions

Used XL = 1
𝜔𝜔𝜔𝜔

Development towards an electromagnetic 
and circuit theory concept inventory of 

undergraduate engineering students

mailto:agreaves@swin.edu.au

	Development towards an electromagnetic and circuit theory concept inventory of undergraduate engineering students

