
CHAPTER-6 HOMEWORK  
 
 
#10- En = n2

  

! 

h
2π2/2mL2  n = 1,2,3,      L = 0.1nm 

 
E1 =   

! 

h
2π2/2mL2  =   (1.055 x 10-34 J-s) (9.87)/[2 (9.11x10-31 kg) (10-10 m)2]  

=6.029x10-18 J =  37.7 eV 
 
E1 = 37.7 eV 
E2 = 4 x E1 150.7 eV 
E3 = 9 x E1 = 339.3 eV 
E4 = 16 x E1 = 603.2 eV 

 
    λ = 1240/ΔE 
 ΔE41 = 565.5 eV     λ = 2.19 nm 

ΔE42 = 452.5 eV λ = 2.74 nm 
            ΔE43 = 263.9 eV λ = 4.69 nm 

ΔE31 = 301.6 eV λ = 4.11 nm 
ΔE32 = 188.6 eV  λ = 6.57 nm 
ΔE21 = 113.0 eV λ = 10.9 nm 
 
 
 

#13- En = n2
  

! 

h
2π2/2mL2                   L = 0.2 nm   

 
(a) E1 =   

! 

h
2/8 mp L2  = 5.13 x 10-3 eV 

(b) E1 =   

! 

h
2/8 me L2  = 9.4 eV 

The proton is 1840 more massive thus moving with 1/1840 the energy!  
 

#37- Ψ = C ( ψ1 + ψ2 )     where  |ψ1|2 = |ψ2|2 = 1       superposition 
 
 (a)  |Ψ|2 =  C2 (|ψ1|2   +   |ψ2|2  ) = 1       C = 

! 

1/ 2  
 (b)      Ψ(x,t) = 

! 

1/ 2 { ψ1 e-iω1 t + ψ2 e-iω2 t }    ω1 =  

! 

E
1
/h      ω2 =  

! 

E
2
/h 

 
(c) Ψ = 

! 

1/ 2  ψ1 + 

! 

1/ 2  ψ2     
 
 P1 = | 

! 

1/ 2  | 2 = ½    and      P2 = | 

! 

1/ 2  | 2 = ½ 
 
 <E>  =  p1 E1 + p2 E2  = ½ (E1 + E2) 
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