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Physical constants : (Planck's constant / = 6.626 x 10/ - s, Boltzman constant £ = 1381x 107 J/K ,
gas constant R =8314 J/K -mol, Coulomb-law constant & =9.0x 10° N -m:"/{?2 ,
charge e = 1602 x 107'° ', Permeability constant 11, = 4% x 1077 H/m)

1. A block of mass m is placed on a wedge of mass A that is on a
horizontal table as shown in the figure, All surfaces are frictionless,
Find the acceleration of the wedge. % —rQ
(15%) 9 |

2. A 10-g object with a velocity 6 7 m/s explodes into two equal frapments. One flies off with a velocity

27 - f mfs. What is the velocity of the other fragment? (10%)

3. Find the work done by # moles of ideal gas when its state changes isothermally (at constant temperature T )
from AV, to £,.,V,. (10%)

$
4. A copper ball of mass m=1%g and specific heat ¢ = 390.//kg- X is at temperature 7, = 90°C". The ball is
thrown into a large lake at 7, = 10°C, which stays constant. Find the change m eatropy of (a) the ball, (b} the

lake, and (c) the universe. (15%) -

5. A nonconducting disk of radius a has a uniform surface charge density o C/m? . What is the electric field
strength at a distance y from the center along the central axis for (a} y <<a;(b) y>>a. (10%)

6. A metal rod of mass 10 g and length 10 ¢ is suspended on two springs,

as shown in the figure. The springs are extended by 5 cne. When a 20-4 B
current flows through the rod it rises by 1 em. Determine the magnetic field. ha® R
{(15%)

7. (a) The waves in a microwave oven have a frequency of 2450 MHz. Find the momentum of a photon.
(b) A proton {mass is 1672 x 10"* kg ) is moving at 10° mjfs . Find its de Broglie wavelength. (15%)

8. The intensity of solar radiation at the surface of the earth is 14W/m® . A roof has a square solar panel of side
10 m that absorbs the radistion completely. What is the average force exerted on the panel? (10%)



