
Beiser Chapter 5 Exercise 5

Question

Quantum Mechanics: The wave function of a certain particle is ψ = Acos2x for −π/2 < x < π/2.
(a) Find the value of A. (b) Find the probability that the particle be found between x = 0 and x = π/4.

Solution

a) Probability of finding the particle somewhere in the region

Px1,x2 =

∫ π/2

−π/2
|ψ|2 dx

= A2

∫ π/2

−π/2
cos4x dx

=
A2

4

∫ π/2

−π/2
(1 + cos2x)2 dx

=
A2

4

∫ π/2

−π/2
(1 + 2cos2x+ cos22x) dx

=
A2

4

∫ π/2

−π/2

(
1 + 2cos2x+ 1

2 (1 + cos4x)
)
dx

=
A2

4

[
x+ sin2x+

x

2
+
sin4x

8

]π/2
−π/2

=
A2

4

[
3π

4
+

3π

4

]

=
3πA2

8

For normalization this integral must be unity i.e. A =

√
8

3π

b) Probability of finding the particle between 0 and π/4

Px1,x2
=

∫ π/4

0

|ψ|2 dx

=
8

3π

∫ π/4

0

cos4x dx

=
8

3π

1

4

[
x+ sin2x+

x

2
+
sin4x

8

]π/4
0

=
2

3π

[
3π

8
+ 1

]

=
1

4
+

2

3π
= 0.462

The probability of finding the particle in this region is 0.46
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