Abstract:

1. The aim of the experiment is to measure the gravity (g) at Birzeit University level .

2. The method used is by using the simple pendulum method

3. The main result is :

    g= 9.92 ± 0.05  m/sec2

Theory:

Consider an ideal simple

Pendulum as shown beside

Using Neowton's second law

We can resolve the total 

Force acting on the mass (m)

Into two parts ; radial part

And tangential part .

Radial : 

Tension – mg cosθ = 0

Tangential :

Ft =- mg sinθ

    But when 0<θ<15 , then θ ≈ sinθ , where θ in radians .

Ft = m d2b/ dt2 = - mgθ .

The length of the arc at any time is b , where b =Lsinθ =Lθ

→ θ = b/L .

m d2b/ dt2 = - mg b/L→ d2b/ dt2 = -gb/L.

    But one can ask himself ; What is the function that its second derivative is negative and oscillating between two points.

     We can assume a solution for the previous equation ;

b(t) = b sinωt+б

b(t) =bω cosωt+б

b(t) =-bω2 sinωt+б

b(t) = -b(t) ω2

→- gb/L = - ω2 b
ω2 = g/L
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        We would like to find the period of pendulum ( T ) which is the time needed by the pendulum to complete an oscillation from point A to point B , then back to A .

Period ( T ) = 2Л/ ω = 2Л/(g/L)1/2 

→ T2 = 4 Л2 / ω2 = 4 Л2L / g


T2  vs  L
               Finally , one can find the slope of the straight line representing (
by m = 4 Л2 / g 

→ g = 4 Л2 / m

The uncertainity can be found as ;

∆g =4 Л2  ∆m/m2 

→∆g/g =∆m/m .

Calculations :

Refer to appendix D-11 
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