
Exercise worksheet 
(a.k.a. how to get your hands dirty)

1. Measuring distances using angles

How do we measure the distance to astrophysical objects? We cannot stretch a tape
measurebetweentheEarthandtheneareststar.Butwecanmeasureangles.

Youhaveashort rulerand aprotractor. Just like astronomers, youcannot moveoutof
your corner of the Universe. Your task is to measure the distance to an object in the
middleoftheroom.


2. Measuring distances using angles

At larger distances, the angles get smaller and smaller, and hard to measure. So
astronomersmustuseothermethods.

Yourtaskistomeasurethedistancetoasecondobject.TheobjectinExperiment1isnow
replacedbyalightsource,witha1/4brightnessfilter.Thereisanidenticalsourceattwice
thedistance.Measurethedistancetothesecondsource.


3. Measuring the geometry of spacetime (or a slice through space)

ThinkagainaboutExperiment1.Whatprinciplesdidyouusefromgeometry?

Younowhaveapieceofstringandaprotractor.Prove that the floorof theroom is flat.
HowwouldyourresultsinExperiment1changeifthiswasn’ttrue?


4. Measuring the relative strength of the fundamental forces of nature

Dropacointothefloor.Whatmakesitfall?Easy–it'sgravity.

Whatmakesitstop?Whydidn'tthecoinbreak?Whydidn'titgorightthroughthefloor?


5. Using randomness to measure constants

Youhaveacircleinsideasquare.Youalsohaveasmallcoin.YourtaskistomeasurePi.
Howcanyoumakeyourmeasurementmoreaccurate?

6. How to test a principle of General Relativity without going to outer space

Buildasimplependulum.Timetheperiodofthependulum.Nowimagineyouwereinside
a spaceship travelling at 99% of the speed of light. Would the period of the pendulum
change?


