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Abstract:

1. The aim of the experimet is to measure the value of unknown resistance

2.the method used
3. the main result:

   R=    73    ±   4      Ω

   Rs= 222   ±   36     Ω 

  Rp=   50   ±    3       Ω

Theory:

    Resistance(R)can be defined as ; R=Voltage(V)/Current(I) , where V is the potential difference applied between the endpoints of the conduct and I is the current flowing through the conduct.
   If the relation between the between V and I is linear, then the material is called ohmic material as it obeys Ohm's Law. 

But if the relation is not linear, then the material does not obey Ohm's Law, so we call it non-ohmic material.

     Consider two resistors R1 and R2 connected in series,  as shown in the following figure ,then these resistorscan be replaced by a single equivalent resistor Rs , where;

Rs=R1+ R2

     If they were connected parallel as shown beside

,then the equivalent resistor Rp is equal to;

 1/Rp=1/R1+1/R2→ Rp=R1R2/R1+R2

     A fact to remember, when the resistors are connected in series , the same current passes through the two resistors.

But when they connected parallel, voltage through the endpoints is the same.

PTO

Errors can be easily found by the following equation;     

∆R/R=∆V/V+∆I/I

    we would deal two resistors in series as one resistor, then the current passing through them is Is and the voltage across the endpoints is Vs, hence ;

Rs=Vs/Is

    The uncertainity can be given as;

∆Rs/Rs=∆Vs/Vs+∆Is/Is

Note: ∆Vs,∆Is can be found by estimation.

   But if these two resistors were connected parallel,then the current passing through them is Ip and the voltage across each one is Vp, hence;

Rp=Vp/Ip

   The uncertinity is:

∆Rp/Rp=∆Vp/Vp+∆Ip/Ip.

Procedure:

1. A circuit was made as shown beside,

2.We mesured both  I and V and repeating this mesuring 7 times by changing the variable resistor to have different values of I and V .

3. We took these measurments , then we estimated the         uncertinities ∆I and ∆V from the scales of the ammeter and voltmeter. 
4.we can find R which equals the slope of (V vs I) graph .

5. We connected the two resistors in series and measure each    value of I and V for once time .  

6. We reconnected the two resistors in parallel and we did as    previouse case.

Data:

Part A(one resistance used in the circuit , either R1 or R2 ):

∆I= 1 mA .                                ∆V= 1 volt.
	No.
	   1
	   2
	     3
	   4   
	   5
	   6
	   7 
	Average

	I(mA)
	  42
	  36    
	  30
	 25        
	  19
	  13
	   7
	 24.57

	V(Volt0
	 3.0
	 2.6 
	 2.2   
	 1.8
	 1.4
	 1.0
	 0.6      
	  1.8


Part B(R1 and R2 in series ):
∆Vs = 0.1 Volt                                  ∆Is = 1 mA
Vs = 2.0 Volt                                     Is = 9.0 mA
Part C (R1 and R2 in parallel ):

∆Vp = 0.1 Volt                                ∆Ip = 1 mA

Vp = 2.0 Volt                                   Ip = 40 mA

Calculations :

From the graph, slope =    73.17

Resistance R =   73        Ω

∆R = (∆V/V +∆I/I ) R                  

→  ( 0.1/1.8 + 0.001/24.57 ) х  73 .17      

 → ∆R = (0.0555962) х 73.17        

→ ∆R = 4.0679        

→ ∆R = 4  Ω
Resistance R1 from color code =75   ± 4   Ω

75  х    10     ± 5% (75 )  = 75 ± 3.75  = 75 ± 4  Ω

Resistance R2 from color code = 150 ± 8  Ω

15 х   10      ±  5% (150 ) = 150 ± 7.5=150 ± 8  Ω

R1 and R2 in series:

Rs = Vs/Is =2.0/0.009 =222.22 =222 Ω
∆Rs = ( ∆Vs/Vs + ∆Is/Is ) Rs = ( 0.1/2.0 + 0.001/0.009 )(222)

∆Rs = 35.76 = 36 Ω
R1 and R2 in parallel:

Rp = Vp/Ip = 2.0/0.04 = 50 Ω
∆Rp = ( ∆Vp/Vp + ∆Ip/Ip )(Rp) =(0.1/2.0 +0.001/0.04)(50)

∆Rp = 3.75 = 4 Ω

Using R1 and R2 found from the color code :

a) The Equivalent resistance of R1 and R2 in series:

±(4+8) = 225±12Ω Req(series)= R1 +R2 = 75+150    

b) The equivalent resistance of R1 and R2 in parallel:

   Req(parallel) =R1R2/R1+R2 = (150) (75)/150+75 =50±3Ω
Please refer to the page titiled by Req (parallel)  uncertinity
R=    73        ±   4       Ω          

Rs=  222      ±  36      Ω
Rp=  50        ±   3      Ω

Results and conclusion:

R  =      73       ±         4         Ω
Rs =     222     ±        36        Ω      
Rp =     50       ±        3         Ω

      Finally , the values I got from the expirement agree with the given values , so I think that I go  right with the expirement .
Appendex

Req (parallel)  Uncertinity
Rp = R1R2/R1 +R2

∆Rp =[(R1+R2)(R1∆R2)-R1R2∆R2]/(R1+R2)(R1+R2)   +

[(R1+R2)(R2∆R1)-R1R2∆R1]/(R1+R2)(R1+R2)
∆Rp =[∆R2R1 + ∆R1R2] /( R1+R2)(R1+R2)
∆Rp =[ (8)(75)(75) + (4)(150)(150) ]/ (225)(225)

∆Rp =135000 / 50625

∆Rp =2.6666667

∆Rp = 3 Ω
