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Once the battery is out we have a cap discharging (decay) through R alone.  Answer B
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Induced emf opposes battery emf here—do RHR.

(5-150*0.01)/10 ohms=0.35A     answer B
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All the elements of charge are a distance of sqrt(R^2+x^2)    Answer B.

Note magnitude of E field is given by part D   Where x/distance is the appropriate trig function. 
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Use answer for D above.  Force =q*answer in D above.      For small x, this must act like mass on spring.    Q*answer in d   =kx.   Cancel the x to identify k.

Omega =sqrt(k/m)   drop x in denom since R>>x.   answer A
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Without air resistance A would be the answer.   That provides the inward centrip force. 

However with air resistance the road must cancel out the drag force, so FC plus Fair, answer FB---answer B. 
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No change in KE, so all work done by the Earth to pull down, must be dissipated by friction work (since none goes to KE).   
So “mgh”.
Answer B
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Must solve conservation of momentum and KE.
V1(bot)=sqrt(2gh)

M*V1(bot)=   ---M V1+(2M)V2

And 

KE 1(bot)=KE1+KE 2


2 eqs, 2unknowns, then back to finding height.   No way I would spend this time –unless I come back to it. 
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Damping makes the system return slower.  Longer time.  Answer A.


Sketch exponential damping.   Peaks with higher amplitude are shifted to left more than the peaks with smaller amplitude----so timing between each is larger.  
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Longest wavelength is smallest energy.  

Lyman n=2 to n=1.
Balmer n=3 to n=2

Ratio of energies is (1/2^2-1/1^2)/(1/3^2-1/2^2)

Invert for wavelengths.   Answer A.   Do it. 
















[image: ]


Inner bound electrons have x ray energies.  Answer B. 
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4. A small particle of mass m and charge —g is placed at point P and released. If R >> x, the particle will
‘undergo oscillations along the axis of symmetry with an angular frequency that is equal to
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5. A car travels with constant speed on a circular road
on level ground. In the diagram above, Fy, is the
force of air resistance on the car. Which of the
other forces shown best represents the horizontal
force of the road on the car's tires?

(A) Fy
(B) Fy
(©) Fe
(D) Fp
(B) Fe
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6. A block of mass m sliding down an incline at
constant speed is initally at a height h_above the
ground, as shown in the figure above. The coeffi-
cient of kinetic friction between the mass and the
incline is j1. If the mass continues to slide down the
incline at a constant speed, how much energy is
dissipated by friction by the time the mass reaches
the bottom of the incline?

(A) mgh/n
®) mgh

(©) pmgh/sing
(D) mghsing
® 0
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7. As shown above,  ball of mass m, suspended on
the end of a wire, is released from height  and
collides elastically, when it is at its lowest point,
with a block of mass 2m at rest on a frictionless
surface. Aftr the collision, the ball rises to a final
height equal to
@) 19 h
(B) 18 h
© 13 h
©) 12 h
®) 23 h
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8. A particle of mass m undergoes harmonic oscilla-
tion with period To. A force f proportional to the
speed v of the particle, f= by, is introduced. If
the particle continues to oscillate, the period with
f acting is
(A) larger than T,

(B) smaller than T,

(C) independent of b

(D) dependent linearly on b

(E) constantly changi
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9. In the spectrum of hydrogen, what is the ratio of
the longest wavelength in the Lyman series (n/= 1)
o the longest wavelength in the Balmer series
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10. Internal conversion is the process whereby an excited
nucleus transfers its energy directly to one of the
most tightly bound atomic electrons, causing the
electron to be ejected from the atom and leaving the
atom in an excited state. The most probable process
after an internal conversion electron is ejected from
an atom with a high atomic number is that the

(A) atom returns to its ground state through inelastic
collsions with other atoms

(B) atom emits one or several x-rays

(C) nucleus emits a y-ray

(D) nucleus emits an electron

(E) nucleus emits a positron
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1. The capacitor shown in Figure 1 above is charged by connecting switch S to contact a. If switch S is thrown
to contact b at time ¢ = 0, which of the curves in Figure 2 above represents the magnitude of the current
through the resistor R as a function of time?

@) 4
®) B
©c
®) D
® E
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2. The circuit shown above is in a uniform magnetic field that is into the page and is decreasing in magnitude at the
rate of 150 tesla/second. The ammeter reads

(A) 015 A
(B) 035 A
(©) 050 A
(D) 065 A
(E) 080 A
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Questions 3-4 refer to a thin, nonconducting ring of radius R, as shown below, which has a charge Q uniformly
Spread out on it

3. The electric potential at a point P, which is located on the xis of symmetry a distance x from the center of
the ring, is given by
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