PHY 3101 MName:

3-29-00

Midterm 2

Closed book exam. One 8.9x11" study sheet 15 allowed. A calculator is allowed also.
Exam is worth 30 points, 15% of your total grade.

Forms of the Schrodinger equation:
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1. [3 points] [f the wavelength of an electron i1s known to be 1 nm_. what Is its Kinetic
energy?

2. [3 points] [f the lifetime of an atom in an excited state 1s 1 ns {m“‘-“‘ 5), what Is the
Intrinsic uncertainty in the energy of the photon emitted in the transition to the ground state?
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3. Consider the step potential shown below. The energy E of a particle of mass m is less
than the barrier height V.
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(a) [3 points] The solution to the time-independent Schrodinger Equation for region 1 (x<0)
can be written y 4(x) =e'** + Re™ ¥*_ What is the constant k?

(b) [4 points] Solve the time-independent Schrodinger Equation to obtain the general
solution for region 2 (x = 0). You should have at least one constant analogous
to k in region 1 which depends on the barrier height, the particle energy, the
particle mass, and #.

(c) [3 points] Apply the boundary conditions at x ==c and x =0 to eliminate any constants
and to solve the remaining constants in terms of R.
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