The exam is worth 170 points. Some of the equations are given below. WRITE YOUR NAME ON EVERY SHEET.
	ΣFx = max
ΣFy = may 

Potential energy of a spring [image: image2.png]



Gravitational Potential energy U= mgh
Linear momentum p=mv
Kinetic energy [image: image4.png]
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, spherical source [image: image24.png]P/4nr?
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   Choose the right sign

Standing waves:

String:  [image: image31.png]


   Open pipe [image: image33.png]



Closed pipe [image: image35.png]



Speed of sound at 20oC = 343 m/s
Simple Harmonic Motion

F= -kx

[image: image36.png]



T= 2π/ω
f = 1/T
Tpendulum=2π [image: image38.png]JL/g




x(t)= A cos(ωt)

v(t)= -ωA sin(ωt)

a(t)= -ω2A cos(ωt)


	Electrostatics

[image: image39.png]F = (klgy|lq,])/m2%
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, F=qE
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 Nm2/C2

[image: image42.png]
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KE = ½ mv2 , [image: image44.png]E, ... =KE+U
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Capacitance
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U= ½ C ΔV2, = ½ Q2/C,= ½ QΔV
Resistance
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 ,  [image: image53.png]R = pl/A
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Kirchoff’s rules

[image: image56.png]av=0
closed loop
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Parallel                        Series: R= R1+ R2
[image: image59.png]


  

Capacitance parallel: C= C1+ C2
Series : [image: image61.png]



RC Circuits:

Capacitor charging: 

[image: image63.png]A
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 where τ = RC

[image: image65.png]—
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	RC Circuits:

Capacitor discharging

[image: image66.png]



Interference:

(constructive)

[image: image68.png]0,1,2



, 

(destructive)

[image: image70.png]
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As light goes from medium 1 to medium 2

[image: image1.png]
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If the first medium is air (wavelength  [image: image72.png]


), and the next has an index n (and wavelength [image: image74.png]


)
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Critical angle 

[image: image76.wmf])
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Mirror, lens
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Focal length of convex mirror, concave lens is negative. 

Focal length of concave mirror, convex lens is positive

Thin Films (for both reflected waves in the same phase, i.e., 0, 2 phase changes)
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Constructive 

Interference
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Destructive

Interference

MAGNETISM

B due to a wire = [image: image78.png]ul/(2mr)
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B at the center of a N turns of a circular loop:

[image: image81.png]= pu,NI/(2R)




Solenoid       [image: image83.png]B = pyIN/L



 

Force on a charged particle
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Force on a wire carrying current

[image: image85.png]s





Torque on a loop of wire

[image: image86.png]1A X B = IABsin6




Radius of orbit of a charged particle

[image: image87.png]r
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Force between two wires.

[image: image88.png]Fj, = polyI,L/(2nd)





	Young’s Double Slit

There are fringes below and above the central bright fringe.
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Small Angle approximations below give ( values in radians!
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(m= 0 dark fringe is above central bright fringe)
Single Slit Diffraction

Minima, Dark fringes
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For small angles [image: image90.png]- <1
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Diffraction grating. (Small angle approx. cannot be used.)
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You see narrow bright fringes. So no “dark fringes”
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