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Part I SRR (5545 3 53,3% 60 23)

633-nm He-Ne laser light is passed
through two slits of finite width and the
diffraction pattern on a screen 6.0 m away
is observed. The diffraction pattern is as
shown. The distance between two adjacent
interference maxima is 4.0 mm. The width

of the slitis _ (1)  and the distance between the slits is (2) .

A heat engine takes 0_.350 mol of a diatomic ideal gas around the |
cycle shown in the pV-diagram. Process 1 — 2 is at constant

volume, pracess 2 —» 3 is adiabatic, and the process 3 — 1 isat
a constant pressure of 1.00 atm. The value of y of this gas is 1.40,
(a) The net work done by the gas in the cycle is (3) .(b)The SO,
net heat flow into the engine inone cycleis __(4) . (c)The @ 4
thermal efficiency of the engine is Gy .

A parallel-plate capacitor consists of square plates of edge
length € that are separated by a distance d, where d<< ¢. A

potential difference AV is maintained between the plates. A
matenal of dielectric constant x fills half of the space

between the plates. The left edge of the dielectric is at a
distance x from the center of the capacitor, The dielectric
slab is now withdrawn from the caphcitor at a constant speed v.

what is the current __(6)  in the circuit as the dielectric i being withdrawn?

AV

A block with mass M attached to a horizontal spring with a force constant & is moving
with simple harmonic motion having amplitude 4. At the instant when the block
moves to one end of its path, a lump of putty with mass m is dropped v‘crtically onto
the block from a negligible height and sticks to it. Find the new am;:litade (7)

and new period (8) . | |

A spool of wire of mass M and radius R is unwound under a
constant force F. Assuming the spool is a uniform solid
cylinder that doesn't slip, (a) the acceleration of the center of
massis _ (9) and (b) the force of friction is to the right and

equal in magnitude to (10) . |
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Part I3 30RE: AR TRHIATSHEDERE (3£ 40 53)

1. A satellite moves around thé Earth in a circular orbit of radius r.
(a)[2%] What is the speed v, of the satellite? |
' Suddenly, an explosion breaks the satelljte into two pieces, with masses m and 4m. | |

Immediately after the explosion the smaller piece of mass m is stationary with respect
to the Earth and falls directly toward the Earth.

(b)[3%] What is the speed v, of the larger piece immediately after the explosion?
(©)[5%] Because of the increase in its speed, this larger piece now moves in a new

elliptical orbit. Find its distance (expressed in terms of r) away from the center of the
Earth when it reaches the other end of the ellipse. ' '

| |
(Note: You may use square root and rational numbers to express the answers). | |

2. A pendulum of rdpé length / has a bob of mass m. Its
motion is interrupted by a peg at point B that is vei'tically
beneath the support at a distance x. The bob is released

* horizontally. | |
(a){3%] What is kinetic energy of m at angle o in the figure?
(b){3%] What is the tension in the rope at point A?
(c)[4%] Find the minimum value of x such that m can swing
in a complete circle centered on B.

Express the answers in terms of a, x,m,l, and g.
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(a) [2%] HigE®)1E K (rotational inertia).

(b) (4%} FiT 2E 4 FOREAB AR (magnetic dipole moment )& /|-, .
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