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Exercise 1. Surface Area

What is the surface area of a sphere? A cylinder? A box?

(a) sphere 2πrx+2πr2, cylinder 4πr2, box 2(ab+bc+ac)

(b) sphere 2πrx+2πr2, cylinder 2(ab+bc+ac), box 4πr2

(c) sphere 4πr2, cylinder 2πrx+2πr2, box 2(ab+bc+ac)

(d) sphere 4πr2, cylinder 2(ab+bc+ac), box 2πrx+2πr2

(e) sphere 2(ab+bc+ac), cylinder 4πr2, box 2πrx+2πr2

(f) sphere 2(ab+bc+ac), cylinder 2πrx+2πr2, box 4πr2

Exercise 2. Cone I

Find the surface area of a cone with a circular base of radius r and a height of h.

Exercise 3. Cone II

Find the volume of a cone with a circular base of radius r and a height of h.

Exercise 4. Two Charges I

What is the electric field E(x, y) on the xy plane given by two charges q located at (0, 0, 1)T and (0, 0,−1)T .

(a) 0 ***

(b) kq

(c) −kq

(d) 2kq/(1 + x2 + y2)

Exercise 5. Two Charges II

Is there any flux through the xy plane? Justify your answer.

Exercise 6. Gauss Law I

Suppose that we are given a distribution of charge, ρ(z) = ρ0z in a cone with its base of radius r at the origin, and height h
in the z direction. What is the total charge enclosed in the cone?

(a) 0

(b) πr2h2ρ0/12 ***

(c) πr2hρ0/3

(d) πr2hρ0

Exercise 7. Gauss Law II

What is the net flux through a cylinder of radius r at the origin and with height in the z direction of h.

(a) 0

(b) πr2h2ρ0/32ε0

(c) πr2h2ρ0/12ε0 ***

(d) πr2hρ0/3ε0

Exercise 8. Gauss Law III

What is the net flux through a cylinder of radius r at the origin and with height in the z direction of 2h.

(a) 0

(b) πr2h2ρ0/32ε0

(c) πr2h2ρ0/12ε0 ***

(d) πr2hρ0/3ε0

Exercise 9. Gauss Law IV

What is the net flux through a cylinder of radius r at the origin and with height in the z direction of h/2.

(a) 0

(b) πr2h2ρ0/32ε0 ***

(c) πr2h2ρ0/12ε0

(d) πr2hρ0/3ε0
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Exercise 10. Flux I

Find the electric field at the point P = (1, 3, 1)T from a particle of charge +q at (1, 2, 1)T .

(a) kq ***

(b) kq/9

(c) kq2

(d) kq2/9

Exercise 11. Flux II

Find the electric field at the point P = (1, 3, 1)T from a particle of charge −q at (1, 1, 1)T .

(a) −kq

(b) −kq/4 ***

(c) kq2

(d) kq2/4

Exercise 12. Flux III

Find the net field at P = (1, 3, 1)T .

Exercise 13. Flux IV

What is the total flux given by the rectangular box that has corners at (0, 0, 0)T and (2, 3, 2)T . Hint: don’t do an integral.

(a) 0 ***

(b) 2kq

(c) 4kq

(d) 8kq

Exercise 14. Disc I

By evaluating the following integral, show that the circumference of a circle is 2πr:

C =

∫
r dθ

Exercise 15. Disc II

From the result of the last problem and the following integral, show that the area of a disc is πr2:

A =

∫
r′C dr′


	Displacement
	Velocity
	Bullwhip
	Energies I
	Energies II
	Uniform Circular Motion
	Runner
	Making a Clock I
	Making a Clock II
	Amplitude of a Wave
	Velocity
	Kinetic Energy
	Double Angle
	Another Runner
	Hanging Oscillator
	Anharmonic Oscillator
	Damped Oscillator
	Resonant Frequency I
	Resonant Frequency II
	Feedback
	
	
	Radio Wavelength
	Voice
	Tuning an Instrument
	Eardrum
	Sound in Steel
	Changing Power
	Snake
	Power I
	Power II
	Power III
	Surfing
	15.27A
	15.27B
	15.42A
	15.42B
	15.42C
	15.59
	Wind
	Left and Right
	Superposition of Waves
	Phase Shift
	Even and Odd
	Wave Equation I
	Wave Equation II
	Arguments
	Interference I
	Interference II
	Types of Waves
	Longitudinal Light
	De Broglie Postulate
	Loudness
	Pitch
	Speed of Sound I
	Speed of Sound II
	Speed of Sound III
	Speed of Sound IV
	Speed of Sound V
	Speed of Sound VI
	Pressure I
	Pressure II
	Intensity I
	Intensity II
	Intensity III
	Nodes of Standing Waves
	Open Pipe
	Stopped Pipe
	Interference I
	Interference II
	Beats
	Doppler I
	Doppler II
	Speed of Sound in an Ideal Gas I
	Speed of Sound in an Ideal Gas II
	Transverse Wave
	Longitudinal Wave
	Square I
	Square II
	Line
	Sheet of Charge
	Charged Sphere
	Lightbulb I
	Lightbulb II
	Lightbulb III
	Fusion
	Gravitational Charge I
	Gravitational Charge II
	Gravitational Charge III
	Gravitational Charge IV
	Gravitational Charge V
	Halogens
	Potential
	Induced Polarization
	Space Quantization I
	Space Quantization II
	Space Quantization III
	Surface Area
	Cone I
	Cone II
	Two Charges I
	Two Charges II
	Gauss Law I
	Gauss Law II
	Gauss Law III
	Gauss Law IV
	Flux I
	Flux II
	Flux III
	Flux IV
	Disc I
	Disc II



