Homework Set 30B
PH 113 – 10
Q1.	If a light beam carries momentum, should a person holding a flashlight feel a recoil analogous to the recoil of a rifle when it is fired?  Why is this recoil not actually observed (detected)?

[bookmark: _GoBack]P1.	We can reasonably model a 75-W incandescent lightbulb as a sphere 6.0 cm in diameter.  Typically, only about 5% of the energy goes to visible light; the rest goes largely to nonvisible infrared radiation.  (A) What is the visible light intensity (in W/m2) at the surface of the bulb?  (B) What is the amplitude of the electric field at this surface, for a sinusoidal wave with this intensity?  (C) What is the amplitude of the magnetic field at this surface, for a sinusoidal wave with this intensity?

P2.	A sinusoidal electromagnetic wave emitted by a cellular phone has a wavelength of 35.4 cm and an electric-field amplitude of 5.40×10−2 V/m at a distance of 250 m from the phone.  (A) Calculate the frequency of the wave.  (B) Calculate the magnetic-field amplitude.  (C) Find the intensity of the wave.
  
P3.	He-Ne lasers are often used in physics demonstrations. They produce light of wavelength 633 nm and a power of 0.500 mW spread over a cylindrical beam 1.00 mm in diameter (although these quantities can vary).  (A) What is the intensity of this laser beam?  (B) What is the maximum value of the electric field?  (C) What is the maximum value of the magnetic field?  (D) What is the average energy density in the laser beam?

P4.	NASA is giving serious consideration to the concept of solar sailing.  A solar sailcraft uses a large, low-mass sail and the energy and momentum of sunlight for propulsion.  (A) Should the sail be absorbing or reflective?  Explain why.  (B) The total power output of the sun is 3.9×1026 W.  How large a sail is necessary to propel a 10,000-kg spacecraft against the gravitational force of the sun?  Express your answer in square kilometers.  (C) Explain why your answer to part (B) is independent of the distance from the sun.

