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1. Convert parsecs to light years 
 
  d  =  2000 pc  x  3.26 ly/pc  =  6520 ly 
 
  The supernova was observed in AD 1054.  The light began its journey 
  6520 years before, so the explosion happened in 
 
   AD 1054  –  6520  =  5466 BC 
 
 
2. time  =  2012  –  1054  =  958 years  ( x 60 x 60 x 24 x 365.25 )  =  3.0 x 1010 s 

 
radius  =  velocity x time  =  1450 km/s  x  (3.0 x 1010 s)   
 

=  4.35 x 1013 km 
 
=  2.90 x 105 AU  =  1.4 pc  =  4.6 ly 

 
diameter  =  9.2 ly 

 
 
3. For a neutron 
 

ρ  =  M  /  (4/3 π R3 )  =  1.7 x 10-27 kg  /  (4/3 π (10-15 m)3  )  =  4.1 x 1017 kg/m3 
 
 For a neutron star  (M = 1.4 solar masses; R = 9.7 km ) 
 

ρ  =  M  /  (4/3 π R3 )  =  1.4  x  2.0 x 1030 kg  /  (4/3 π (9,700 m)3  )  =  7.3 x 1017 kg/m3 
 
 
4a. λmax  =  0.0029 / T  =  0.0029 / ( 3 x 107 )  =  9.7 x 10-11 m  =  9.7 x 10-2 nm      (X ray) 
 
4b. L*  =  4 π R* 2 σT* 4  =  4 π (104 m)2 (5.669 x 10-8) (3 x 107)4 

 
 =  5.8 x 1031 W 
 
 =  5.8 x 1031  (/ 3.9 x 1026 W)  =  1.5 x 105 Lsun 

 
 



5. P  =  7.75 hr  =  8.84 x 10-4 yr 
 
 a  =  2.8 solar radii  x  (6.96 x 105 km)  /  (1.5 x 108 km/AU)  =  1.30 x 10-2 AU 
 
  (M 1 + M 2)  =  a3 / P2  =  (1.30 x 10-2)3  /  (8.84 x 10-4 yr)2  =  2.8 solar masses 
 
 
6. Rsch  =  2 G M / c2  =  [ 2 (6.67 x 10-11) / (3 x 108 m/s)2 ] M  =  (1.48 x 10-27 m/kg) M 
 
a. Rsch  =  (1.48 x 10-27 m/kg) Mearth  =  (1.48 x 10-27 m/kg) (5.976 x 1024 kg)   
 

Rsch  =  8.8 x 10-3 m  =  0.9 cm 
 

b.     Rsch  =  (1.48 x 10-27 m/kg) Msaturn  =  (1.48 x 10-27 m/kg) (5.685 x 1026 kg)   
 

Rsch  =  8.4 x 10-1 m  =  84 cm 
 

c. Rsch  =  (1.48 x 10-27 m/kg) Msun =  (1.48 x 10-27 m/kg) (1.99 x 1030 kg)   
 

Rsch  =  2.95 x 103 m  =  3 km 
 

 
7. Rsch  =  2 G M / c2  =  [ 2 (6.67 x 10-11) / (3 x 108 m/s)2 ] M  =  (1.48 x 10-27 m/kg) M 
 
   11 x 103 m =  (1.48 x 10-27 m/kg) Msch  
 

Msch  =  (11 x 103 m)  /  (1.48 x 10-27 m/kg)  
 

Msch  =  7.4 x 1030 kg  =  3.7 solar masses 
 
 

8. Rsch  =  2 G M / c2  =  [ 2 (6.67 x 10-11) / (3 x 108 m/s)2 ] M  =  (1.48 x 10-27 m/kg) M 
 
 Rsch  =  (1.48 x 10-27 m/kg) ( 8 Msun )  =  (1.48 x 10-27 m/kg) (8 x 1.99 x 1030 kg)   
 

Rsch  =  8 x 2.95 x 103 m  =  23.6 x 103 m  =  23.6 km 
 

 ρ  =  M  /  (4/3 π R3 )  =  8 x 1.99 x 1030 kg  /  (4/3 π (23.6 x 103 m)3  )   
 

=  2.89 x 1017 kg/m3 
 
  



Some possibly useful constants 
 

1 pc = 206,265 AU = 3.26 ly 
1 AU = 1.5 x 108 km 

   1 yr = 3 x 107 s 
c = 3 x 108 m/s  

σ = 5.669 x 10-8  Wm−2K−4 
G = 6.7 x 10-11 N m2 / kg2        

Msun  =  2.0 x 1030 kg 
Rsun = 6.96 x 105 km 

 


