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Question 1 (25 pts) The .energy levels of an atomic system is given by 
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 where A is a constant and n is an integer. Among the spectral lines that the system can absorb are two adjacent lines with wavelengths 97.5 nm and 102.8 nm.
Find the value of the constant A (in eV). What is your observation?
Question 2 (25 pts) Consider a particle moving in one dimension, which we shall call the x-axis. 

(a) What does it mean for the wave function of this particle to be normalized ?

(b) Is the wave function, 
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 where a is a positive real number, normalized ? Could this be a valid wave function ?

(c) If the particle described by the wave function 
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, where A and b are positive real numbers, is confined to the range 
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, determine A (including its units) so that the wave function is normalized.

Question 3 (25 pts) (a) The uncertainty in the position of an electron along an x axis is given as 50 pm, which is about equal to the radius of a hydrogen atom. What is the least uncertainty in any simultaneous measurement of the velocity of this electron? What is your observation?
(b) A 0.500-kg block rests on the frictionless, icy surface of a frozen pond. If the location of the block is measured to a precision of 0.150 cm and its mass is known exactly, what is the minimum uncertainty in the block’s speed? What is your observation?
Question 4 (25 pts) A photographic slide is to the left of a lens. The lens projects an image of the slide onto a wall 6.00 m to the right of the slide. The image is 80.0 times the size of the slide.
(a) Is the lens converging or diverging? 

(b) How far is the slide from the lens? 
(c) Is the image erect or inverted? 
(d) What is the focal length of the lens? 
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