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                                      Graphical exercises for Quantum Mechanics
                                                               EXERCISE SET 2

                Topic:  Plotting probability density function for particle in a box problem
                                                 (To be done after Exercise Set 1)
 

      Start a GNUPLOT  session  in a computer  in the computer center.

             Exercise 1. Copy the following commands one by one in GNUPLOT session          and press enter at the end of each line.
L = 10.0  # Length of the box 10 unit (say 10 cm) 

N =  sqrt (2.0/L)  # Normalization constant for Un(x)

n = 1  #Ground state 

U1(x) = N*sin(n*pi*x/L) # Eigen function  we learned in class

P1(x) = U1(x) *U1(x)  #Probability density function

set xrange [0:10] #Set the xrange as the length of the box 

plot U1(x) with line linewidth 4, P1(x)  with line linewidth 4
Using the above commands, you will be able to simultaneously plot the eigen-function (U1) and the probability density function (P1) of the ground state of the particle in a box. Compare the variation of  U1 and P1 with x.

Exercise 2.   To plot the eigen functions and probability density functions for   n=2, n = 3, n= 10  copy the following commands in GNUPLOT. In each case observe  how differently the eigen function and the probability density  function behave.

a) 
L = 10.0  # Length of the box 10 unit (say 10 cm) 

N =  sqrt (2.0/L)  # Normalization constant for Un(x)

n = 2  #First excited state 

U2(x) = N*sin(n*pi*x/L) # Eigen function  we learned in class

P2(x) = U2(x) *U2(x)  #Probability density function

set xrange [0:10] #Set the xrange as the length of the box 

plot U2(x) with line linewidth 4, P2(x)  with line linewidth 4
b)
L = 10.0  # Length of the box 10 unit (say 10 cm) 

N =  sqrt (2.0/L)  # Normalization constant for Un(x)

n = 3  # Second excited state 

U3(x) = N*sin(n*pi*x/L) # Eigen function  we learned in class

P3(x) = U3(x) *U3(x)  #Probability density function

set xrange [0:10] #Set the xrange as the length of the box 

plot U3(x) with line linewidth 4, P3(x)  with line linewidth 4
c)
L = 10.0  # Length of the box 10 unit (say 10 cm) 

N =  sqrt (2.0/L)  # Normalization constant for Un(x)

n = 10  # Nineth excited state 

U10(x) = N*sin(n*pi*x/L) # Eigen function  we learned in class

P10(x) = U10(x) *U10(x)  #Probability density function

set xrange [0:10] #Set the xrange as the length of the box 

plot U10(x) with line linewidth 4, P10(x)  with line linewidth 4
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