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Please answer all questions

1. The ground state for a particle in an infinite well has energy equal
to 2 eV. If the state of the particle is y = Ay, +24y,, where A is a

real constant.
a) Whatis A?

(2 marks)
b) What is the average energy?

(2 marks)
c¢) What is the uncertainty of energy?

(2 marks)

Solution: From normalization condition we calculate the constant A.
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Where we can keep the positive value.The probabilities for the particle to be in

states 1 and 2 are:
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Thus the average energy is given by

1. 4
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but in an infinite well E = En® thus E, =4E,. So
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Similarly
EVeperype=tp e e 2 uE Y c3E = 50(er )
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Then

AE = [(E*)~(E) =24eV .

2. An electron is inside an infinite square well of width equal to 1
Angstrom, and at time t=0 is at the statey,.

a) What is the average position of the particle at =0 s?

(2 marks)
b) What is the uncertainty in position at =0 s?
(2 marks)
c) What is the average momentum?
(1 mark)

d) If we do not disturb the system what will be its state at t=1 s?
(1 mark)

Solution:

The wavefunction of the body is
oo 2]
a a

a) The average position is given by

= j}‘x‘%(x)‘z dx = %j‘xsin2 (mexjdx=%=0.5/ok .

0

b) The uncertainty in the position is given by

=)= (x
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thus

Ax = (x*) = (x)" = J032a> - (0.50) =0.26a = 026 4

c) The average momentum is zero because the wavefunction is real.

d) The wavefunction after some time T is given by
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3. A proton and an electron are inside identical infinite square
potential wells. Which one has the smallest energy?
a) the proton b) the electron c¢) they have equal energies

(1 mark)

2.2

Solution: From the energy formula E = we see that the paertyicle

2
2ma

with the largest mass has the smallest energy. Correct answer: (a)

4. Which from the following functions could be acceptable as
wavefunctions of a particle?

~x —Alx] Nx _axl
Y, ()= N, y,(x)=Ne ™, Vi) = o Wi = N

x'+a
a)y,and y, b)y, and y, c)only y, d)none of them
(1 mark)

Solution: A physically acceptable wavefunction must satisfy the condition
1/1(00) = l//(—oo) =0. Correct answer: (a)

5. The wave function for a particle in a one-dimensional box is
V= Asin(mrx / a). Which statement is correct?

a. This wavefunction gives the probability of finding the particle
at x.

b. ‘w(x)r gives the probability of finding the particle at x.

c. ‘l//(x)‘z dx gives the probability of finding the particle between

x and x + dx.
d. Jl//(x)dx gives the probability of finding the particle at a
0

particular value of x.



e. j“y/(x)‘zdx gives the probability of finding the particle
0

between x and x + dx.
(1 mark)

Solution: Correct answer: (¢)

h=1.055x10""J-5,14=10""m, m, =9.1x107" kg, leV =1.6x107"J

For an infinite square well:




