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Assignment 8

Consider  a function given by 
 

The Fourier series of  from -1 to 1 contains

 only nonzero sine terms
 only nonzero cosine terms
 both nonzero sine and nonzero cosine terms

Only the  term

 

Accepted Answers:
only nonzero cosine terms

Consider  a function given by 
 
  

The Fourier coefficient  is equal to

 1
 2
 -2
 0

 

Accepted Answers:
0

Consider the function  defined from -1/2 to 1/2. The Fourier
coefficient  is equal to

f (x) = 0   f or  x < −1

= x + 1   f or   − 1 ≤ x ≤ 0

= 1 − x   f or  0 < x ≤ 1

= 0   f or  x > 1

f (x)

A0

f (x) = 0   f or  x < −1

= −x − 1   f or   − 1 < x < 0

= 1 − x   f or  0 < x < 1

= 0   f or  x > 1

A0

f (x) = 4 sin(3x) + 2 cos(2x)eix

A
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 1
 2
 -12
 0

 

Accepted Answers:
1

The wave function of a quantum mechanical particle is given by . The momentum
of this particle

is exactly equal to 

is exactly equal to 

can be either equal to  or equal to 
 None of the above

Accepted Answers:
can be either equal to  or equal to 

For a quantum mechanical particle in a box between  and , the wavefunction of
the ground state is proportional to

 None of the above

 

Accepted Answers:
None of the above

Consider the differential equation . This equation can be put into
Sturm-Liouville form using  and  equal to

 1

 None of the above

Accepted Answers:

Consider the integral involving the Hermite polynomials  given by 

 

The above integral is equal to zero unless  equals

 0
 1

A cos(2x)

2ℏ

−2ℏ

−2ℏ 2ℏ

−2ℏ 2ℏ

x = 1 x = 3

cos(2πx)

cos(πx)

sin(πx)

− 2x + 2ny = 0y″ y′

q(x) = 0 p(x) = r(x)

x2

e−x 2

e−x 2

(x)Hv

(x) (x) dx∫
−∞

∞

Hv Hv′ e−x 2

|v − |v′



29/12/2017 Advanced Mathematical Methods for Chemistry - - Unit 9 - Week 8: Fourier Series, Orthogonal Eigenfunctions, Sturm-Lio…

https://onlinecourses.nptel.ac.in/noc17_cy12/unit?unit=80&assessment=90 3/4
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1 point9)
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 -1
 None of the above

Accepted Answers:
0

The associated Legendre Polynomials  satisfy the ODE 

 
When this equation is put into the Sturm-Liouville form, the value of  is equal to

 1
 None of the above

Accepted Answers:
1

The Legendre Polynomials  satisfy the orthogonality relation

 None of the above

Accepted Answers:

Consider the equation  
 
  
 
This equation can be converted into Sturm-Liouville equation by multiplying the entire equation by 
such that  is equal to

 1

 None of the above

(x)Pm
l

(1 − ) − 2x + (l(l + 1) − ) (x) = 0x2
(x)d2 Pm

l

dx2

d (x)Pm
l

dx

m2

1 − x2
Pm

l

r(x)

−m2

1−x 2

l(l + 1)

(x)Pl

(x) (x)dx = 0∫
0

1

P1 P2

(x) (x)dx = 0∫
−1

1

P1 P2

(x) (x) cos xdx = 0∫
−1

1

P1 P2

(x) (x)dx = 0∫
−1

1

P1 P2

x + (1 − x) + ny = 0y″ y′

r(x)

r(x)

x

e−x
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Accepted Answers:
e−x


