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Planck constant #=6.63x107J -5 light speed ¢=3.0x10°m/s

electron mass m, =9.1x107" kg electron charge e=-1.6x10""C

1. Inacertainrange 0<x<2, 0<y<2, 0<z<2,theelectric potential ¥(x,y,z) is

. 4 . . .
written as V(x,y,z)=——2xy* +z,where Visinvoltand x,y,zarein m (meter).

(a)yWrite the expressions for the x, ¥, and z components of the electric field

E(x,,2) (10%).
(b)What is the of the electric field at the point (1, 1, 1) m (5%)?

2 . An electron moves in a circular path perpendicular to a uniform magnetic field of
magnitude 4.00 mT. The angular momentum of the electron about the center of the circle is
4.00 x 107 J - 5. Determine (2) the radius of the circular path (5%) and (b) the speed of

the electron(5%).

3 . Helium-neon laser light (1 = 632.8 nm) is sent through a 0.25mm-wide single slit. What is
the width of the central maximum on a screen 1.00 m from the slit (10%)?

4. An oscillator consists of a block, which is in frictionless desk and attached to a spring (k=
400 N/m). At some time, the position (measured from the system's equilibrium location),
velocxty, and ‘acceierauon of the block are x = 0.200 m, v =-12.0 m/s, and @ = -125 m/s’.
Calculate (a) the frequency of the oscillation (5%), (b) the mass of the block (5%), and (c)

the amplitude of the oscillation (5%).



5. The allowed energy in hydrogen atom is given by
~13.6eV
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The Balmer series for the hydrogen atom corresponds to electronic transitions that terminate
in the state with quantum number » = 2 . Consider the photon of the longest wavelength
corresponding to a transition. Determine (a) its energy (5%) and (b) its wavelength (5%).
(c) What is the shortest possible wavelength in the Balimer series(5%)?

6. A sinusoidal wave traveling in the positive x direction has an amplitude of 10.0 cm,
and a frequency of 5.00 Hz. The vertical position of an element of the medium at £ = 0
and x = 0 is also 10.0 cm as shown in Figure.

(a) Find the wave number £, period 7 and the speed of the wave. (15%)
(b) Write a general expression for the wave function.(10%)
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7. The stopping potential for electrons emitted from a metal surface illuminated by light of
wavelength 400 nm is 0.90 V. When the incident wavelength is switched to a new value,
the stopping potential is 1.43 V.
(a) What is the work function for the metal surface(5%)?
(b) What is the wavelength of the new incident light(5%)?
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