
Course Updates
http://www.phys.hawaii.edu/~varner/PHYS272-Spr10/physics272.html

Reminders:

1) Assignment #13 due today

2)Last meeting Wednesday Practice Final review

3)Will post final HWs, including online by end of week

4)Review quiz #6 (go through)

5) Practice Final posted 



Final exam information:

1) 1 page of notes

2)8 problems, 2 hours (~15 minutes/problem)

3)Roughly equal balance of material throughout the 
course

4)Don’t miss/arrive late 

5)Suggest writing key equation when starting each 
problem/problem sub-part

6)Units can be you best friend 
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Units!!
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General strategy:  indices of refraction
given think Snell’s Law
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3) Relate angles
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3) Relate angles
4) Solve for θ1

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

??3 ==θθ actual
sun

0
2 48=θ

0
1 26.81=θ

)sin(sin 22
1

1 θθ n−=

)48sin33.1(sin 01
1

−=θ



water

air

1) Sketch knowns/ 
unknowns

2) Normal to 
surface defines 
Snell’s Law angles

3) Relate angles
4) Solve for θ1

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

??3 ==θθ actual
sun

0
1 3.81=θ

0
2 48=θ

Completed sketch



water

air

1) Sketch knowns/ 
unknowns

2) Normal to 
surface defines 
Snell’s Law angles

3) Relate angles
4) Solve for θ1

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

??3 ==θθ actual
sun

0
1 3.81=θ

0
2 48=θ

1
0

3 90 θθ −=

00
3 3.8190 −=θ

0
1 7.8=θ



water

air

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

0
3 7.8==θθ actual

sun

0
1 3.81=θ

0
2 48=θ



water

air

Sun directly overhead:  3600

in 24 hours

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

0
3 7.8==θθ actual

sun

0
1 3.81=θ

0
2 48=θ

hourhours /1524/360 00 =



water

air

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

0
3 7.8==θθ actual

sun

0
1 3.81=θ

0
2 48=θ

)/15/(7.8 00 hour

hours58.0



water

air

0
4 42==θθ apparent

sun

11 ≅n

33.12 ≅n

0
3 7.8==θθ actual

sun

0
1 3.81=θ

0
2 48=θ



• inverse Problem
θb

θa

( )
( )

°=
=°=

=°
=

90
0.134sin)8.1(sin

sin)1(34sin)8.1(
sinsin

b

b

b

bairaice nn

θ
θ

θ
θθ

ice

air

• Sunset when θb=900



water

air

2
090 θθ −=apparent

sun

11 ≅n

33.12 ≅n

0
3 0==θθ actual

sun

0
1 90=θ

??2 =θ



water

air

2
090 θθ −=apparent

sun

11 ≅n

33.12 ≅n

0
3 0==θθ actual

sun

0
1 90=θ

00
2 8.4848 >−−=θ

011
2 75.48)33.1(sin == −−θ

190sin 0 =

02.41
Was 420



Diurnal sun angle
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Final exam information:

1) 1 page of notes

2)8 problems, 2 hours (~15 minutes/problem)

3)Roughly equal balance of material throughout the 
course

4)Don’t miss/arrive late 

5)Suggest writing key equation when starting each 
problem/problem sub-part

6)Units can be you best friend 



















For next time

• Homework #13 (last!) due now

• Make sure to try all Practice Final problems prior to 
class Wednesday

• Bring your clickers on Wednesday


