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Abstract

Determining the force acting on an object that was moving on a circular motion while at the same time it is being acted upon by the force of gravity was the objective of the experiment. The rotating assembly was hooked to a stand and the spring in it was experiencing the acceleration of the hanging masses in the first part of the experiment and the calculated was 26.827N. On the other hand, the spring was experiencing the acceleration of the rotating object as in the second part of the experiment and the calculated centripetal force (Fc), was 26.933N. Due to errors during the experiment, the values obtained were different but theoretically these values should be equal.  

Theory
    Physics for Scientists and Engineers,“is always perpendicular to” as Serway-Jewitt puts it. The change in velocity implies that the body has acceleration, that is center seeking. This type of acceleration is known as centripetal force.  The object will move along a straight-line path tangent to the circle if the centripetal force disappears rather than moving in circular path.
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The magnitude of the acceleration is given by: 
				(1)
Where is the speed (magnitude of the velocity vector), and  is the radius of the circle. The direction of the  is toward the center of the circular path.
From Newton’s second law, in order for an object that is in uniform motion or static, to have such acceleration, a force  must be applied to the object. This Force  is given by where  is the mass of the object going around the circle and  is the acceleration. The magnitude of   is given by; 

Where F in this case is in the same direction, which is towards the centre. This force can also be demonstrated with regard to the frequencyof rotation.  We can use    more so relate centripetal acceleration to find the frequency of the rotation of the object. Since the   is the velocity of the particle within the path of the circle (circumference)
			(2)
Hence:
			(3)
We can express the acceleration of an object moving in uniform circler motion by using equations (1) and (2),


Procedure
Equipment	
Centripetal force apparatus.
        Rotating assembly, drive, frequency meter, and chuck Weight hanger and weights, Varniercalipers, and Iron stand which is used to hold the rotating assembly while measuring the force needed to stretch the spring inside the rotating assembly. 
Steps 
 The weights were added to the weight hanger on the other side of the rotating assembly which was hanged to the stand on the laboratory table .The addition of weights on the weight hanger made the spring to adjust until the pointer in the rotating assembly was pointing parallel to the center of the disk of the indicator. Vernier caliper was used to measure the radius from the point of the indicator to the end of the cylindrical mass. The measurements were then taken.
       The rotating assembly was put back to the centripetal force apparatus and the
readout was then changed to measure RPM (revolution per minute). In order to ensure the rotating assembly was secured, the speed was slowly turned up to measure the RPM when the spring was stretched. On the pointer we derived the observations as follows; 
for each of the five sets of measurements taken, we recorded both when the pointer is 
above (high) and below (low) the indicator. The average for each set and overall average for all the five sets were calculated. Then, RPM values were converted to Hz.  The  (force due the motion in uniform circular) and (force due gravity) were calculated together with the standard deviation for our measured frequencies. The uncertainty of force in circular motion was calculated, the result was determined and the difference compared, to  to ensure the measurements are in agreement.

Results and Discussion
The first step of the experiment was aimed at measuring the force needed to stretch the spring.
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	The force was calculated as shown below: 

	Cylindrical Mass (M)
	Mass on Hanger (m)
	Weight Force 

	152.3 g = 0.15 kg
	2586 g = 2.586 kg
	26.827N






 The force is determined by calculating the weight force from Newton’s second law 						
.


The centripetal force was measured by the second step.

(r) = 0.0636 m was the recorded radius of the rotating assembly
The frequencies  that measured from Centripetal force apparatus are shown in the table below:
	
	
	
	
	
	

	
	534rpm
	536rpm
	536rpm
	536rpm
	536rpm

	
	536rpm
	537rpm
	537rpm
	537rpm
	537rpm

	
	535rpm
8.917 Hz
	536.5rpm
8.9417 Hz
	536.5rpm
8.9417Hz
	536.5rpm
8.9417Hz
	536.5rpm
8.9417Hz


	
Where;
·  - The measurement of the frequency when the needle-like was pointing below the head of the index.
·  - The measurement of the frequency when the needle-like was pointing above the head of the index.
·  - The average of each set.
To convert from RPM to Hz,
 The overall average is calculated as  
  The centripetal force is calculated as shown below:

Centripetal force (N)
			: Cylindrical mass = 0.15 kg
			: Radius of the rotating assembly = 0.0636 m
			: The overall average of frequencies8.937 Hz
 = 26.933 N
To find the standard deviation ();




 The uncertainty in force in the curricular motion () after having, is determined as follows 


The discrepancy ():


Comparing to, the result was in Marginal Agreement since the  was not more than 3 times greater than.
The collected data was not the best since identifying what the index point was in the centripetal force apparatus was challenging. Theoretically, the handing mass determined the force on the spring () . This force should be equal to the centripetal force ().

 Answers to Questions 
Q1:
The result of the second acceleration calculated by  = 161.019 N
Magnitude of the acceleration experienced by the rotating mass was 26.933 N.   The magnitude of the acceleration experienced by the hanging mass was 26.827 N. 

Q2: 
The force of gravity determined the tension force in the spring in the first case. Since the spring was stretched till the needle-like reached the center of the disk of the indicator. In the second case, the centripetal force stretched the spring until the needle-like reached the same position as in case one. This is therefore the same amount of force in the two cases although the forces turned out differently. While in the first case, the acceleration was due to gravity, the acceleration in the second case was due to the motion in uniform circular motion. As a result, the object undergone through the same magnitude of force though the type of accelerations were different in the two cases. 

Conclusion:
The force acting on a moving object was determined and therefore the objective of the experiment was achieved.  There was a Marginal Agreement throughout the experiment since the absolute of uncertainty value was not bigger.  The rotating object did accelerate during the experiment .Also the agreement in the experimental values and the theoretical values occurred during the experiment. The experiment turned out successful since we were able to find force acting on the object in a circular motion.
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