GRE test GR0177  Problems 1-10
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There is both an inward tangential acceleration equal to gsin(theta) and also a normal acceleration along the string inward toward center equal to mv^2/r.   Both vary….  But answer C has the only qualitatively correct directions. 
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Mu*mg=mv^2/r or m(omega)^2

Recall omega=33.3*2*pi/60.

Do math.   D 
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GM/R^2=mv^2/R   where v=2piR/T.   Get T^2 proportional to R^3….which is keplers third law.   

Answer D.   Know it or derive very quickly. 
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From conservation of momentum, 

V(lump after)=(2/3)*v(init).

Now do KE.

½(2m)v^2 for KE(init)

And 

½(3m)(2/3 v(init)^2 for KE after. 

----2/3 remaining.  One third lost.  C.





















[image: ]



Thermal physics.   For a free particle KE can be shared among each of 3 components for velocity.  There are 3 degrees of Freedom---so 3/2 kT.  These are not free particles.  There are three degrees of freedom for velocity, but also potential energy (position x,y, z).   So SIX degrees of freedom.  

Answer D 3kT.   

Average KE proportional to Temp= n*(1/2)k T.   where n is number of degrees of freedom.  Energy spreads out amongst available states.  
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Quasi Static means well defined macroscopic properties---P, V, T.

Isothermal…const T.   Adiabatic no time for heat exchange. 


Consider that piston again. 
In an expansion the gas tends to cool since it is doing work and thus losing energy.  If the process is isothermal, heat must be added through the walls to   keep T constant.   In the adiabatic case no heat is added, so at any volume along the way, the temperature is less than the isothermal case.  This also means in the adiabatic case the pressure of the gas will be less at the same volume.   Both cases must pass through all the same volumes  In order to get piston with mass to rise, I must reduce the mass on the piston in order to lift it to the same final value of volume in the adiabatic case.   Hence the adiabatic case has less work done.   Answer E.

---NOTE I stuck with a completely conceptual understanding.    
-----
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Answer B.   Think about it.   Like two positive charges.   
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Answer D.   Image charge---coming soon. 

Think about how field lines hit conducting plate (perpendicular) and you will see a half dipole picture.  The other half (terminating field lines) represents a negative charge with just as much total number of field lines terminating as come out of the positive charge. 
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Zero

Answer A.   
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C(eff)=1/(1/3+1/6)=2microF

Energy =1/2C V^2

2/2 *(300)^2   ….answer A is the only 9x10^?????



image7.png
LERT

7. Two long. identical bar magnets are placed under
a horizontal piece of paper, s shown in the figure
above. The paper is covered with iron filings.
‘When the two north poles are a small distance
apart and touching the paper,the ron filings
move into a pattern that shows the magnetic field
lines. Which of the following best illustrates the
pattern that results?
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8. A positive charge  is located at a distance L.
above an infinite grounded conducting plane,
as shown in the figure above. What is the total
charge induced on the plane?
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9. Five positive charges of magnitude ¢ are
arranged symmetrically around the circumference
of acircle of radius r. What is the magnitude of
the electric fild at the center of the circle?
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(D) (kq!r) cos(2x/5)
(E) (Skglr*)cos(2x/5)
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10. A 3-microfarad capacitor is connected
‘with a 6-microfarad itor. 300-vol
el ditence s pplid it i o
Finaion, e total snergy soed n e two
capaconsis
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1. Which of the following best illustrates the
acceleration of a pendulum bob at points
a through ¢?

(A)

!
d~0 b

i ¢ b
d™ b

7N





image2.png
2. The coefficient of static friction between a small
coin and the surface of a turntable is 0.30. The
turntable rotates at 33.3 revolutions per minute.
‘What is the maximum distance from the center
of the turntable at which the coin will not slide?

(A) 0.024m
(B) 0.048m
(©) 0.121m
(D) 0242m
(E) 0484 m
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3. Asatellite of mass m orbits a planet of mass M
in a circular orbit of radius R. The time required
for one revolution is.

(A) independent of M
(B) proportional to i1
(C) linearin R

(D) proportional to R
(E) proportional to R





image4.png
4. In a nonrelativistic, one-dimensional collision,
a particle of mass 2m collides with a particle of
mass m at rest. If the particles stick together after
the collision, what fraction of the initial kinetic
energy is lost in the collision?
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5. A three-dimensional harmonic oscillator is in
thermal equilibrium with a temperature reservoir
at temperature 7. The average total energy of the
oscillator is
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6. An ideal monatomic gas expands quasi-statically
totwice its volume. If the process is isothermal,
the work done by the gas is W; . If the process
is adiabatic, the work done by the gas is W, .
‘Which of the following is true?

AW, =W,

(B) 0= W, < W,
©0<W<W,
DO0=W,<W
B O<W,<W




