
PROCEDURE
The lab had two circuit, one with 6.00v supply and the other with two 6.00V and 2.00v
1 Turned off the power supplies and adjusted the voltmeters adjusted to zero position.
[bookmark: _GoBack]2 Measure the resistance of the resistors after setting the decade resistors ;circuit one resistors of 60.circuit 2,20Ω,25Ω and100Ω in parallel to each other
3 Connected the wires to the resistors while the power supply was still in the off position.
4Turned on the power supplies and the supply voltages set of 6.0v to circuit 1 and 6.0v and2.0v to circuit 2,the power supply was then turned off.
5 Connecting wires were used to connect the power supplies to each of the circuits.
6 The wiring was verified and the power supplies were turned on for individual circuits.
7 Final adjustments were made to the voltages 
8 The corresponding readings of resistance, voltages and current were measured and recorded
DATA PRESENTATION 
Circuit1
[image: ]
The data was obtained by measuring the individual parameters when the supply voltage was 6.00v






Circuit 2
[image: ]




DATA ANNALYSIS

CIRRCUIT ONE DATA

[image: ]
Draw the circuit diagram in the box below and label loops, junctions and currents. Write down the actual measured values for Vsource, R1, R2, and R3 on the circuit diagram. 
	
 
 
 
 
 


Calculate (handwritten) the theoretical values for Req, all I’s and V’s in both loops and junctions below using the measured values for Vsource, R1, R2, and R3  ONLY .  Box all final answers. How well do measured and calculated values agree? 




 A)Req =R1+R23=
R23===16.81Ω
Req=R1+R23=65.2+16.81=82.01Ω


 B)I total =


 


C) I1=I total
I1=0.0754A
Itotal=0.07425
The current are close to each other .the current are theoreticall to be the same this is because when dealing with current flowing in series after asource is equivalent to the total current flowing in the circuit.
D)

VI=voltage drop across resistor one
=I1

V2= Using Kirchhoff voltage rule
Vsource-V1-V2=0
6.09-4.8411-V2=0
V2=1.2489V
 f)
V2=V3 Explain
V3=I3=
I3=
V3=I3
V2=V3 these is because the voltage difference two points is independent of the path taken .it is because the electric field is conservative that is work done to move a charge from point A and point B is independent of the path taken. Since the resistors are connected on same points hence irrespective of the resistance the work done is similar hence similar voltage drop.
g)
I2===0.04956A
h)
I3===0.02471A

VERIFICATION OF KIRCHHOFF’S RULES FOR CIRCUIT 1 
Using measured values only
Part 1 loop A
Vsource+voltage drop across R1+voltage drop across R3=0
6.09+(-4.80) +(-1.289)=0.001V
The algebraic voltage even though does not add up to zero is close to zero. This is in line with Kirchhoff’s voltage rule. Which state the algebraic sum of voltage drop in a closed loop is equal to zero.
PART 2 loop
V source voltage drop across R1+voltage drop across R2=0
6.09+(-4.80) +(-1.284)=0.006V
The algebraic sum of the voltage in the loop is almost to zero. This is in accordance to Kirchhoff’s voltage rule, which state that voltage drop and increase in a closed loop must be equal to zero.
Part 3 Loop C
voltage source +voltage drop across R3+Voltage drop across R2=0
0-(-1.289) +(-1.284)=0.005V
The algebraic sum of voltage in the loop is close but not exactly zero.this is in line with Kirchhoff’s voltage rule in aloop.
For all the loop the values are not exactly equals to zero due to unprecedented errors in reading of voltages and due to increase in resistance while in operation leading to increase in voltage drops in the circuits.

 a)Write Kirchhoff’s current Rule at junction X

Iinx=I3out+I2out
0.0754=0.0499+0.02481=0.07471
=0.915%
The sum of current entering the x node is not equal to the sum of current leaving the node but the difference is small.this is in accordance with the Kirchhoff’s current law at  the node.
For junction Y


I1iny+I2iny=Iyout








	Circuit
	Voltage source
	Voltage drop across R1
	Voltage drop across R2
	Voltage drop across R3
	% difference or error

	Loop1
	6.09
	4.80
	XXX
	1.289
	0.016

	Loop2
	6.09
	4.80
	1.284
	XXX
	0.0985

	Loop3
	XXX
	XXX
	-1.284
	1.289
	0.388

	
	
	
	
	
	

	Junction X
	               0.0754  
	
	0.07471
	
	0.915

	Junction Y
	
	
	
	
	









PART II:  VERIFICATION OF KIRCHHOFF RULES FOR CIRCUIT 2 
Draw the  circuit diagram in the box below  and label loops, junctions and currents. Write down the actual measured values for Vsource, R1, R2, and R3 on the circuit diagram. 
	 
 
 
 
 
 


 



Write Kirchhoff’s voltage rule for all the loops. Does the voltage add to zero[image: ]o.

Loop A
Voltage source 1+ voltage source 2+voltage drop in R3+ voltage drop in R1
-2.059+6.08-(0.0440=-0.01752V
The algebraic sum of voltages in the loop do not add up to zero but the values are close to zero in accordance with the Kirchhoff’s voltage rule for a closed loop circuit.
Loop B
Vsource+voltage drop acrossR1 +voltage drop across R2=0
2.059V+(-0.456) +(-1.616) =-0.013V
The result is not equal to zero but there is a small deviation from the zero. This implies that the circuit loop is in line with Kirchhoff’s voltage rule.
Loop C
 Voltage source Voltage drop across R2+Voltage across R3=0
6.08+(-1.616) +(-4.45) =0.014V
The voltage rise and drop in the loop does not add up to zero, but the deviation is small. the loop thus is in line with the Kirchhoff’s voltage law.


1. Verify Kirchhoff’s Current Rule for circuit 2:  Write Kirchhoff’s Current Rule   at junction X.  Start with just the variables, and then substitute the measured values.  
Equation (1a):  

I2inx=I1outx+I2outx
0.061=0.01620+0.044=0.0602
The current is not equal to zero but the deviation is small. This is thus in line with the Kirchhoff’s current law at the node. Which state that the algebraic sum a current at the node is zero.
 
At junction Y

18.27+43.8=62.07
Iouty=61.7
The current is not equal to zero but are near the zero values. This is in accordance with Kirchhoff’s current law. Which state that the sum of current leaving and entering anode must be equal to zero.



	Circuit 2 
 
	Voltage source  
	
	Voltage 
Drop 
Across R1 
	Voltage Drop Across R2 
	Voltage Drop Across R3 
	% difference or error (V drops and     increases)*  

	Loop A 
	-2.059
6.08 
 
	
	0.456 
	xxxx 
	4.45 
	0.671 

	Loop B 
	2.059 
 
	
	0.456 
	1.616 
	xxxx 
	-0.631 

	Loop C 
	 
6.08 
	
	xxxx 
	1.616 
	 4.45
	0.230 

	 
	
	Iin 
	Iout 
	% difference or error (between Iin and Iout) 

	Junction X 
	     0.061
	 
 
	0.0602 
	1.31 

	Junction Y 
	0.06207
	 
 
	0.0617
	 0.596



 
	SUMMARY
 All the loop even though there were in line with the Kirchhoff’s law they did not yield the zero summation in the whole experiments. The difference from the main values were small variation which can be almost be recorded as zero, in most of the loop. The values measure do not add up to zero this is because of errors that arise during the experiment i.e. changes in the supply voltage, loose connection wires which may add up circuit resistances and also rise in temperature alters resistance in the experiments.
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