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-Main Result:

 


---------------------------------------------- 





Data Sheet:
Part 1:
	 (rad)
	 (N)
	 (N.m)

	0.174
	0.11
	0.017

	0.349
	0.21
	0.032

	0.524
	0.27
	0.041

	0.698
	0.35
	0.053

	0.873
	0.46
	0.069



	
	Rod
	d (mm)
	 (sec)
	
	
	 

	1
	1.960
	2.231
	0.071
	-2.708
	-1.146

	2
	2.960
	1.015
	0.345
	-2.529
	-0.462

	3
	3.960
	0.552
	1.165
	-2.402
	0.066


Part 2



	Rod
	l (cm)
	  (sec)
	
	
	

	1
	48.0
	2.231
	0.071
	-0.319
	-1.146

	2
	38.0
	2.043
	0.085
	-0.420
	-1.070

	3
	27.2
	1.774
	0.113
	-0.565
	-0.947


Part 3


Calculations:
Part I:

We can obtain the value of  from the slope of (Graph I). And then, we can substitute in the period equation, to calculate the value of(T is measured in part II):

                                                  , this value is constant.


Part II:
The length is the same in these three rods and is , we can find the torsional constant for every one of them using the following equation: 
 
Rod 1:  
Rod 2:  
Rod 3:  
By rearranging the equation: , we obtain:				
,  is the slope, and  is the y-intercept.
From (Graph II):




Part III:
The diameter is the same in these three rods and is , we can find the torsional constant for every one of them using the following equation:	 
 
Rod 1:  
Rod 2:  
Rod 3:  
By rearranging again the equation: , we obtain:			
,  is the slope, and  is the y-intercept.
From (Graph III):


----------------------------------------------
Now in order to find , we must substitute  in the y-intercept equation of the two graphs:
From (Graph II):


 



From (Graph III):


 








----------------------------------------------
Results & Conclusions:
	
 
 
 
 

The shear modulus for aluminum is , so by using the discrepancy test:
 



Therefore, our obtained value is accepted.						
	The torsional constant accuracy can be indicated from the y-intercept of the first graph. The theoretical y-intercept must equal zero, experimentally it is 0.002 N.m, which is a negligible quantity.					
	This experiment is very sensitive and lots of random errors may have occurred. Most likely, the rods are not completely straight which affects the whole experiment by giving a wrong value for the torsional force which leads to an error in the torsional constant and eventually in the moment of inertia. Also, the difference in time between completing the period and stopping the stop watch could have affected the experiment as well. Another source of error is that the rods considered to be with the same length or same diameter were not actually like that, which increases the possibility of errors in the values of the constants n & m.     












Graph I

	 
	slope
	y-intercept

	 
	0.072
	0.004

	Error
	0.004
	0.002









Graph II



	 
	slope
	y-intercept

	 
	3.960
	9.570

	Error
	0.100
	0.255










Graph III



	 
	slope
	y-intercept

	 
	-0.809
	-1.406

	Error
	0.025
	0.011



log k vs log d       
log k 	y = 3.9602x + 9.5697
-2.7077439286435241	-2.5287082889410613	-2.4023048140744878	-1.1463190254834918	-0.46224425885973108	6.6330797068609781E-2	log d

log k


log k vs log l 
log k 	y = -0.809x - 1.4063
-0.31875876262441277	-0.42021640338318983	-0.56543109596580121	-1.1463190254834918	-1.0699770014366441	-0.94740290366396762	log l 

log k 


τ (N.m) vs Θ (rad)
τ (N.m)	y = 0.0721x + 0.0042
0.17399999999999999	0.34899999999999998	0.52400000000000002	0.69799999999999995	0.873	1.6500000000000001E-2	3.15E-2	4.0500000000000001E-2	5.2499999999999998E-2	6.9000000000000006E-2	Θ (rad)

τ (N.m) 
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