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1/i(1)=1/20-1/40=1/40.  i(1) is 40 cm to right of first lens.  Therefore o(2)=-10.

1/i(2)=1/10-1/(-10).   i(2)=5cm
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Answer E.  The object is inside the focal length.  The mirror can not bend light sufficiently to produce a real image.   You could solve for “i” with o=f/2 and check.   













[image: ]


Rayleigh Criterion for diffraction resolution. 

[image: \theta = 1.22 \lambda / D]

3E-5=1.22x 600nm/D   get answer B
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PI*0.04^2/(4PI* 1^2)

Answer C











 (
Answer A.   Precision is how tight the result is---not how “accurate”---not how close to the best value.  
Tightest grouping of data, smallest uncertainty.
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Relative uncertainty is 
Sqrt(N)/N=0.01   given

Immediately we need N=10,000

Given 2 counts per second as the average.   Answer D
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.I lifted the following.  Orbitals fill up on this chart by drawing arrows from lower right to upper left diagonally.    Answer B
4s 4p 4d 4f
3s 3p 3d
2s 2p
1s


potentialwell's rule of thumb works, but you need to read the order if you go diagonally from the bottom right to the top left.

So you first go:

1s.
2s.
2p 3s
3p 4s
3d 4p 5s
etc.
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Consider how much energy it takes to remove the second electron.  It is then hydrogen like with Z=2.

So E=Z^2*13.6/n^2

Where the electron is removed from the n=1 state.   

So E(2)=~54.4

Remaining energy went to first electron.   79-54.4=24.6  Answer A
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Four hydrogen to on helium.   B
















[image: ]


Braking radiation.   E---deceleration.  
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16. A student makes 10 one-second measurements
of the disintegration of a sample of a long-lived
radioactive isotope and obtains the following
values.

3.0.2,1.2.4,0,1.2.5

How long should the student count to establish
the rate to an uncertainty of 1 percent?

(A) 805
(B) 1605
(C) 2,000 s
(D) 50005
(E) 6,400




image9.png
17. The ground state electron configuration
for phosphorus, which has 15 electrons, is

(A) 152282p°35' 3p*
(B) 152222323
(©) 1922220323
(D) 19226220351 3t
(E) 152282p°3p3d°




image10.png
18. The energy required to remove both electrons.
from the helium atom in its ground state is
79.0 €V. How much energy is required to ionize:
helium (i.e., to remove one electron) ?

(A) 246eV
(B) 395V
(©) 51.8eV
(D) 544eV
(E) 65.4eV
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19. The primary source of the Sun’s energy is a series
of thermonuclear reactions in which the energy
produced is ¢ times the mass difference between

(A) two hydrogen atoms and one helium atom

(B) four hydrogen atoms and one helium atom

(C) six hydrogen atoms and two helium atoms

(D) three helium atoms and one carbon atom

(E) two hydrogen atoms plus two helium atoms
and one carbon atom
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20. In the production of X rays, the term
“bremsstrahlung” refers to which of the
following?

(A) The cut-off wavelength, 2, . of the
X-ray tube

(B) The discrete X-ray lines emitted when an
electron in an outer orbit fills a vacancy in
an inner orbit of the atoms in the target
metal of the X-ray tube

(C) The discrete X-ray lines absorbed when an
electron in an inner orbit fills a vacancy in
an outer orbit of the atoms in the target
metal of the X-ray tube

(D) The smooth, continuous X-ray spectra
produced by high-energy blackbody
radiation from the X-ray tube

(E) The smooth, continuous X-ray spectra
produced by rapidly decelerating electrons
in the target metal of the X-ray tube
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11. An object is located 40 centimeters from the
first of two thin converging lenses of focal lengths
20 centimeters and 10 centimeters, respectively,
as shown in the figure above. The lenses are
separated by 30 centimeters. The final image
formed by the two-lens system is located
(A) 5.0 em to the right of the second lens
(B) 13.3 cm to the right of the second lens
(C) infinitely far to the right of the second lens
(D) 13.3 cm to the left of the second lens.

(E) 100 cm to the left of the second lens
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12. A spherical, concave mirror is shown in the figure
‘above. The focal point F and the location of the
object O are indicated. At what point will the
image be located?
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13. Two stars are separated by an angle of
3% 107 radians. What is the diameter of the
smallest telescope that can resolve the two stars
using visible light (1 = 600 nanometers) ?
(Ignore any effects due to Earth’s atmosphere.)

(A) 1mm
(B) 25cm
(©) 10cm
(D) 25m
(E) 10m
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14. An 8-centimeter-diameter by 8-centimeter-long
Nal(T]) detector detects gamma rays of a specific
energy from a point source of radioactivity. When
the source is placed just next to the detector at
the center of the circular face, 50 percent of all
emitted gamma rays at that energy are detected.

If the detector is moved to 1 meter away, the
fraction of detected gamma rays drops to

(A) 107

®) 2x10°
(©) 4x 107
(D) 87 x 107
() 167 x 10~
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15. Five classes of students measure the height of a
building. Each class uses a different method and
‘each measures the height many different times.
‘The data for each class are plotted below. Which
class made the most precise measurement?
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