
Uniformly Expanding Universe- ACADEMIC 
 
 Atomic spectra of the stars in galaxies is red-shifted.  We know that the longer waves than expected 
means that those galaxies are moving away from us causing the wavelengths to appear longer than they should 
be and with lower frequency.  We can also use the amount of red-shift to tell us the velocity (V) of those 
galaxies and thus use the speed of light to determine their distance (D) from us. Hubble’s Law describes the 
relationship between V and D that gives us the evidence for the Big Bang theory and thus the rate of expansion 
of the universe (as well as its age)! 
 
Balloon Model - Each point on the triangle represents a galaxy in space.  
 
Purpose Question:  As the balloon ‘universe’ expands, will the distance between galaxies affect the amount of 
expansion?   
 
Procedure: 
1. Cut out the triangle from the lab sheet. Blow up a round balloon slightly, and push the air towards the far 

end of the balloon. Place a triangle on the top end of the balloon and make a fine point dot at each of the 
points of the triangle labeled A, B and C. These dots will represent a galaxy and the balloon will represent 
the universe.  Hold the air in the balloon at all times.  Set a timer to record the total time (minutes) it takes 
to complete the data.  
 

2. Measure the distance in mm between each pair of dots on the balloon (A-B, B-C and A-C). Measure the 
distance between dots A-B, B-C and A-C by ‘rolling’ the ruler without pushing down on the balloon to be 
accurate. Record as Expansion Time 1. 

 
3. Blow up the balloon with two more small breathes. Measure the new distance between dots A-B, B-C and 

A-C and record as Expansion Time 2. 
 
4. Repeat, this time blowing up the balloon with three small breaths.  Measure the distances between dots A-

B, B-C and A-C and record as Expansion Time 3. 
 
5. Repeat a final time, this time blowing up with four small breaths.  Measure the distances between dots A-

B, B-C and A-C and record as Expansion Time 4.  Record the final time it took in minutes to complete the 
expansion.  

 
6. Calculate the change in distance (amount of expansion) for each time interval.  Subtract the distance at 

time 2 from time 1 for each set of points.  Time 2 distance 12mm  - Time 1 distance 10mm = 2mm change. 
Calculate for each set of points for each time change interval (T2-T1,  T3-T2,  T4-T3) and record.  Then 
calculate the average change in distance for each pair of points.   

 
7. Graph original distance (time 1) vs average change in distance. Did original distance affect the amount of 

expansion (changed distance?) 
 

8. How could this happen?  Are all the galaxy dots moving at the same speed?  Calculate the speed (velocity) 
by using the equation v= distance changed/time. Graph original distance vs velocity.   

 
 
 
 
 
 



Data Table: 
 

Points Distance 
Time 1 (mm) 

Distance 
Time 2 (mm) 

Distance 
Time 3 (mm) 

Distance 
Time 4 (mm) 

Total Time 
(min) 

A-B      
B-C     
A-C     

 
 
Points Distance Changed 

T2-T1 
Distance Changed 
T3-T2 

Distance Changed 
T4-T3 

Average Distance 
Changed 

Speed 
(mm/min) 

A-B      
B-C      
A-C      

 



 


