
Problem Set 3 

8.95%Fall 2004 

1. n h r k  o ~ ~ t  t l ~ eclassic cosrrlic t,est,s (h~r r~ i r~o l~s i ty  rlistance, arlgle clistance, source collnts) for t,lle 
k # ERJT' l ~ ~ ~ i v e r s e ,  z. T11e11 rleter~r~irle tn Irleasure t , l~e  (spat,ial) <:11rvat11re of the fnr srr~t~ll  ~ICITV 


Universe. 


2. Calc~llate the drag on chargecl part,icles rnoving t l l ro~lgl~t  t,lle p-wave t)ackgro~lnrl. How rloes 
this t~ffect t l ~ e  grorvth of srrlall ir~l~orr~oger~eit,ies t)y gravit,atiorld att,raction? 

3. W l a t  ow111(i 1)e t l ~ e  q~lalitative effect of t,lle follorrir~g on light rl~lclear at)~~nrlan<:es'! Say r r l~e t l~er  
d and ~~~ol11d or rerrlai11 pret,ty cnr~st,ar~t, I~SIIOIISPto:gn 1111. gn ( ~ O T T ~ ~ I ,  i r ~  
P P 

(a) Larger 
n7 

(I)) GF srrlaller (weak ir~t,eractior~ slower) 

(c) rrlnre rle~~trirlo species 


((i) GN larger (gravity st,ronger) 


(e) or srrlaller 

(f) ors srrlaller 

(g) m,, m d .  me. m, vary: optional- this <:(>111(i t)e a research pr(>je<:t,. 

W l a t  are t,lle anthropic irr~plicatior~s- how serlsitive is the existerlce of life as we krlo~v it, 
to  all of t,llese fact,ors? 


