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Objective: 

1. Generate the relationships among currents, voltage and resistance considering the 

               combinations of several resistors ( either connected in series or parallel ).

               Alternative: use the kirchhoff's law.
2. Calculate the charges stored inside the specified capacitors.

Apparatus: Resistors [ 98.6Ω, 179.6Ω, 98.4Ω, 179.6Ω, 180.1Ω ], one circuit board, one dc 

                  ( direct current ) power supply, one multimeter, capacitors [ 78μF, 79μF, 198μF ]     

                  and two switches.

Experiment 1

Procedure :
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1. The circuit is constructed as shown below in figure-1.

2. Then, each terminal AH and terminal DE are connected to two sources with 10V dc and 5V dc.

3. By using multimeter, the voltage(V) across AH, DE, AB, BC, CD, BG, CF ( Voltage across XY = Voltage at point X with reference to Y ) are determined. The result are recorded in table-1.

4. By using multimeter again, the current(I) AB, BG, BC, CF, CD ( Current AB = Current flowing from X to Y ) are determined. The result are recorded in table-1.

     Experiment 2

Procedure : 

1. The circuit is constructed as shown in figure-2.
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2. Before applying voltage to the circuit, all capacitors had been fully discharged by using multimeter.

3. At first, switch-A and B is turning off.

4. Then, switch-A is turning on.  

5. The direct current power supply is set to 10V.

6. Value of V1 and V2 is started to measure by multimeter.

7. The value of V1 and V2 are recorded in table-2.

8. After that, switch-B is turning on.

9. The new value of V1and V2 are measured by multimeter again.

10. The new value of V1 and V2 are recorded in table-2.

Result :

Experiment 1

Parameters
Measurements

VAH 
10V

VDE
5V

VAB
4.20V

VBC
1.875V

VCD
-1.119V

VBG
5.79V

VCF
3.91V

IAB
41.1mA/0.0411A

IBG
31.47mA/0.03147A

IBC
10.17mA/0.01047A

ICF
21.18mA/0.02118A

ICD
-10.89mA/-0.01089A

                                                                    Table-1

                            *VXY = Voltage at point X with reference to Y.

                              IXY = Current flowing from X to Y.

                              Some of the results in table-1 shown as negative value because the  

                              the current flow in opposite direction.

Experiment 2


Switches condition
V1
V2



Switch-A
Switch-B




Result for Lab-Activity-9
Off
On 
6.9V
3.082V


Result for Lab-Activity-10
On
On
5.39V
4.58V
                                              

                                                                Table-2

Student Tasks

3.  Write a technical report that covers the following:

a. From the records obtained in Table-1, generate the relationship of,

i. VAH, VAB, VBG
Answer : VAH = VAB + VBG
ii. VBG, VBC, VCF
Answer : VBG = VBC + VCF
iii. VCF, VCD, VDE
Answer : VCF = VDE + VCD
iv. IAB, IBG, IBC
Answer : IAB = IBG + IBC
v. IBC, ICF, ICD
Answer : IBC = ICF + ICD
vi. VAH, VBG, IAB
Answer : VAH = VBG + IAB RAB
vii. VBC, VCF, IBC
Answer : There is no relationship among VBC, VCF, IBC.

viii. VCF, VDE, ICD
                     Answer : VCF = VDE + ICD RCD

3.
b.   i.
From the records obtained in Lab-Activity-9, determine the charges that are stored  

                     by each capacitor.



Answer : In the circuit shown as figure-3.C1, C2 and C3 are representing each three    

                                    capacitor.

                                    V1 and V2  are representing voltage across C1 and C2.

                                    From the records obtained in Table-2 ( Lab- Activity-9 ), V1 is equal to  

                                    7.03V while V2 is equal to 2.83V.

                                    QC1, QC2 and QC3 are representing the total charges among C1, C2 and        
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                                    C3 can store.                                  

                                   When switch-A is off while switch-B is on, there is no current flow   

                                    through C3. So, QC3 = 0 coulomb.




     Q = CV, where Q is the charges, C is the capacitance and V is the voltage  

                                    across that specified capacitor.




     So, QC1 = C1 V1



                  = ( 79μF ) ( 7.03 V )

                                                 = 5.554 X 10-4Coulomb

  


     QC2 = C2 V2



           = ( 198μF ) ( 2.83 V )

                                          = 5.603 X 10-4 Coulomb
3.
b.   ii.
From the records obtained in Lab-Activity-10, determine the charges that are 

                     stored  by each capacitor.



Answer : From the record obtained in Lab- Activity-9, V1 is equal to 5.41V while 

                                    V2 is equal to 4.4V.




     The voltage across each capacitor in parallel is same, so the voltage    

                                    across C1 is same as C3.
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     The circuit is shown as figure-4.




     When both switch-A and switch-B are on, current flow through C3. 




      Since Q = CV, 

                                     QC1 = C1 V1



             = ( 79μF ) ( 5.41V )

                                            = 4.274 X 10-4Coulomb

  


     QC2 = C2 V2



           = ( 198μF ) ( 4.4V )

                                          = 8.712 X 10-4Coulomb

  


     QC3 = C3 V1



           = ( 78μF ) ( 5.41V )

                                          = 4.22 X 10-4Coulomb

3.
c.   Conclude the finding from Student Task 3-(a).

                 Hint : Your conclusion may cover the realisation of a certain theories practically,   

                           reason(s) for the discrepancies practical and theoretically analysis. 


Answer : To calculate the voltages and currents through each specified resistor in a  

                          multiple-source circuit theoretically, i using the Kirchhoff's law.

Calculation for the specified voltages and currents using Kirchhoff's law.

Step 1 : Simply fixed the direction for the current flow as shown in figure-5.

             R1, R2, R3, R4 and R5 are representing resistor between AB, BC ,CD, BG, CF.

             So, RAB = R1, RBC = R2, RCD = R3, RBG = R4, RCF = R5.

             Loop 1,2 and 3 are named to represent each loop.

             Let say the current is flow in ABGHA in loop 1 while the current is flow in          

             DCFED in loop 2. In loop 3, the current flow in BDFGB.

             I1, I2 and I3 are representing the current flow through R1, R2 and R3.

             So, the current flow through R4 is I1 - I2 while the current flow through R5 is 

             I2 + I3.

             Therefore, IAB = I1, IBC = I2, IDC = I3 ( ICD = -I3 ), IBG = I1 -I2, ICF = I2 + I3.

                     [image: image26.png]Co=T8HF

C1=T9uF Cy=1981F
||
Il
4=7.03V V=283V
10V de >




                 [image: image2.png]> c
\R« {R, 1} \Ra
98 6Q 17920 9840
Coop' | Loin 1 Loow 2
\ G | L \
V,=10V de 17960 I 18010 V=5V de

T
@
n
me




Step 2 : Generate the relationships by using the kirchhoff's law. The Kirchhoff's law  

              states that the total voltage around a closed loop must be zero.

            Loop 1

            V1 - IAB R1 - IBG R4 = 0

            V1 - I1 R1 - ( I1- I2 ) R4 = 0

            10 - 98.6 I1 - ( I1- I2 ) 179.6 = 0

            10 - 278.2 I1 + 179.6 I2 = 0……( 1 )

            Loop 2

            V2 - IDC R3 - ICF R5 = 0

            V2 - I3 R3 - ( I2 + I3 ) R5 = 0

            5 - 98.4 I3 - ( I2 + I3 ) 180.1 = 0

            5- 180.1 I2 - 278.5 I3 = 0……( 2 )

            Loop 3

            IBG R4 - I2 R2 - ICF R5 = 0

            ( I1 - I2 ) R4 - I2 R2 - ( I2 + I3 ) R5 = 0

            ( I1 - I2 ) 179.6 - 179.2 I2 - ( I2 + I3 ) 180.1 = 0

            179.6 I1 - 538.9 I2 - 180.1 I3 = 0……( 3 )
Step 3 : Find the specified voltages and currents.   

             10 - 278.2 I1 + 179.6 I2 = 0……( 1 )

             5- 180.1 I2 - 278.5 I3 = 0……( 2 )

             179.6 I1 - 538.9 I2 - 180.1 I3 = 0……( 3 )

                                                       I1 = 3 I2 + 1.003 I3……( 4 )

            Substitute ( 4 ) in ( 1 ),

            10 - 278.2 I1 + 179.6 I2 = 0

            10 - 278.2 ( 3 I2 + 1.003 I3 )  + 179.6 I2 = 0

            10 - 655 I1 - 279.035 I3 = 0……( 5 )

            From ( 2 ) multiply by 279.035

            ( 5- 180.1 I2 - 278.5 I3 ) ( 279.035 ) = 0 ( 279.035 )

            1395.175 - 50254.204 I2 - 77711.248 I3 = 0……( 6 )

            From ( 5 ) multiply by 278.5

            ( 10 - 655 I1 - 279.035 I3 ) ( 278.5 ) = 0 ( 278.5 )

            2785 - 182417.5 I2 - 77711.248 I3 = 0……( 7 )

            ( 7 ) - ( 6 ),

            1389.825 - 132163.296 I2 = 0

            I2 = 0.01052A……( 8 )

            IBC = 0.01052A

            Substitute ( 8 ) in ( 2 ),

            5- 180.1 I2 - 278.5 I3 = 0

            5- 180.1 (0.01052 ) - 278.5 I3 = 0

            I3 = 0.01115A 

            IDC = 0.01115A

            So, ICD = -0.01115A ( The value is a negative sign means that the current flow in  

                                               opposite direction in ICD . )

            Substitute ( 8 ) in ( 1 ),

            10 - 278.2 I1 + 179.6 I2 = 0

            10 - 278.2 I1 + 179.6 ( 0.01052 ) = 0

            I1 = 0.04275A

            IAB = 0.04275A

            IBG =  I1- I2 

                 = 0.04275 - 0.01052 

                 = 0.03223A

            ICF = I2 + I3
                 = 0.01052 + 0.01115

                 = 0.02167A

          VBG = IBG RAB
                 = ( I1- I2 ) ( 179.6 ) 

                 = ( 0.04275 - 0.01052 ) ( 179.6 )

                 = 5.789V

          VCF = ICF RCF
                = ( I2 + I3 ) ( 180.1 )

                = ( 0.01052 + 0.01115 ) ( 180.1 )

                = 3.903V

         VAH = 10V dc from dc power supply.

         VDE = 5V dc from dc power supply.

          VAB = IAB RAB
                 = ( 0.04275 ) ( 98.6 )

                 = 4.215V

           VBC = IBC RBC
                  = ( 0.01052 ) ( 179.2 )

                  = 1.885V

            VCD = ICD RCD
                   = ( -0.01115 ) ( 98.4 )

                   = -1.1316V

          According to the records that I got from the experiment, I found the results are slightly      

          difference compare to the theoretical results.
          The results from practical and theoretical are shown table-3 to compare.
Parameters
Measurements by practical
Measurements by theoretical 
The magnitude of measurements by practical compare with theoretical

VAH 
10V
10V
0V

VDE
5V
5V
0V

VAB
4.20V
4.215V
0.015V

VBC
1.875V
1.885V
0.01V

VCD
-1.119V
-1.1316V
0.0126V

VBG
5.79V
5.789V
0.001V

VCF
3.91V
3.903V
0.007V

IAB
0.0411A
0.04275A
0.00165A

IBG
0.03147A
0.03223A
0.29083A

IBC
0.01047A
0.01052A
0.00005A

ICF
0.02118A
0.02167A
0.00049A

ICD
-0.01089A
-0.01115A
0.00091A

Table-3
                *VXY = Voltage at point X with reference to Y.

                  IXY = Current flowing from X to Y.

   Some of the results in table-1 shown as negative value because the current flow in opposite direction.

          All the result by theoretical and practical are difference.

          The results are slightly difference compare to the theoretical results because of the        

          multimeter accuracy. The distinction between the theoretical and practical result is in     

          their uncertainty. The uncertainty is called error. The error of a measured value depends 

          on the measurement technique used. 

          The components on the circuit board as resistors had internal resistance which are    

          unavoidable.

Besides the circuit board, the dc power supply also had internal resistance. With the             present of internal resistant, the value of the actual resistant is drop. From the formulae 

P = I2R ,where P is the power, I is the current and R is the resistance. As the result, the current I also drop. This will affect the value.

          As the experiment carry on, some energy lose to all around, this will cause waste heat and              

          contributes the accuracy of the result.
          The room temperature also cause the difference of theoretical and practical result   

          although it is only a minor cause. The heat around will raise the actual value of resistant, 


from formulae V=IR, the value of I will be lowered than actual due to the increase in R.

3.  d.   Conclude the finding from Student Task 3-(b).

           Hint : Your conclusion may cover the realization of a certain theories practically,   

                       reason(s) for the discrepancies practical and theoretically analysis. 
            Answer : 1. To calculate the total charges that each capacitor can store theoretically, the  

                                formulae Q = CV still been used.
                           2.  When switch-A is turned on while switch-B is turned off, there is no current   

                                through C3. So, QC3 = 0 coulomb.
                 3.  Then, calculate the total capacitance (CT) and find the charges and voltage       

                      across C1 and C2.

                      CT = ( 79μF-1  +  198μF-1 ) -1
                           = 5.6469 X 10-5
                                      = 56.469μF
                                 V1 C1 = VT  CT, where VT is voltage source.

                                 V1 ( 79μF ) = ( 10V ) ( 56.469μF )

                                               V1 = 7.148V

                                    Q = CV 

                                 QC1 = C1 V1
                                        = ( 79μF ) ( 7.148V )

                                        = 5.647 X  10-4Coulomb

                                  V2 C2 = VT  CT 

                                  V2 ( 198μF ) = ( 10V ) ( 56.469μF )

                                                  V2 = 2.852V 

                                      Q = CV

                                   QC2 = C2 V2
                                         = ( 198μF ) ( 2.852V )
                                         = 5.647 X 10-4Coulomb

                           4.  When switch-A and switch-B are turned on, there is a current   

                                through C3.

                5.  Then, calculate the total capacitance (CT) and find the charges and voltage       

                      across C1 and C2.



  CT = ( [79μF + 78μF]-1  +  198μF-1 ) -1
                            = 8.757 X 10-5F
                            = 87.57μF
                                 V1 ( C1 + C2 ) = VT  CT, where VT is voltage source.

                                  V1 ( 157μF ) = ( 10V ) ( 87.57μF )

                                                 V1 = 5.58V

                                    Q = CV 

                                 QC1 = C1 V1
                                        = ( 79μF ) ( 5.58V )

                                        = 4.4 X  10-4Coulomb

                                  V2 C2 = VT  CT 

                                  V2 ( 198μF ) = ( 10V ) ( 87.57μF )

                                                  V2 = 4.423V 

                                      Q = CV

                                   QC2 = C2 V2
                                         = ( 198μF ) ( 4.423V )
                                         = 8.758 X 10-4Coulomb

                                    The voltage across each capacitor in parallel is same, so the voltage    

                                    across C1 is same as C3.

                                    V1 = Voltage across C3 = 5.58V

                                    Q = CV 

                                 QC3 = C3 V1
                                        = ( 78μF ) ( 5.57V )

                                        = 4.344 X  10-4Coulomb

 According to the records that I got from the experiment, I found the results are slightly      

          difference compare to the theoretical results.

          The results from practical and theoretical are shown table-4 to compare.
Parameters 
Switches condition
Measurements by theoretical
Measurements by practical 
The magnitude of measurements by practical compare with theoretical


Switch-A
Switch-B




QC1
On
Off
5.647 X 10-4C
5.554 X 10-4C
0.0000093C

QC2
On
Off
5.647 X 10-4C
5.603 X 10-4 C
0.0000044C

QC3
On
Off
0C
0C
0C

QC1
On
On
4.4 X  10-4C
4.274 X 10-4C
0.0000126C

QC2
On
On
8.758 X 10-4C
8.712 X 10-4C
0.0000046C

QC3
On
On
4.344 X  10-4C
4.22 X 10-4C
0.0000124C

                                                Table-4

          All the result by theoretical and practical are difference.
          The results are slightly difference compare to the theoretical results because of the        

          multimeter accuracy. The distinction between the theoretical and practical result is in     

          their uncertainty. The uncertainty is called error. The error of a measured value depends 

          on the measurement technique used. 

          The components on the circuit board as resistors had internal resistance which are    

          unavoidable.

Besides the circuit board, the dc power supply also had internal resistance. With the             present of internal resistant, the value of the actual resistant is drop. From the formulae 

P = I2R ,where P is the power, I is the current and R is the resistance. As the result, the current I also drop. This will affect the value.

          As the experiment carry on, some energy lose to all around, this will cause waste heat and              

          contributes the accuracy of the result.
          The room temperature also cause the difference of theoretical and practical result   

          although it is only a minor cause. The heat around will raise the actual value of resistant, 


from formulae V=IR, the value of I will be lowered than actual due to the increase in R.

3.   e.    Determine the current that flows through branch CF of Figure 1 using Kirchhoff's laws.

Calculation for the voltages through branch CF ( VCF ) using Kirchhoff's law.

Step 1 : Simply fixed the direction for the current flow as shown in figure-5.

             R1, R2, R3, R4 and R5 are representing resistor between AB, BC ,CD, BG, CF.

             So, RAB = R1, RBC = R2, RCD = R3, RBG = R4, RCF = R5.

             Loop 1,2 and 3 are named to represent each loop.

             Let say the current is flow in ABGHA in loop 1 while the current is flow in          

             DCFED in loop 2. In loop 3, the current flow in BDFGB.

             I1, I2 and I3 are representing the current flow through R1, R2 and R3.

             So, the current flow through R4 is I1 - I2 while the current flow through R5 is 

             I2 + I3.

             Therefore, IAB = I1, IBC = I2, IDC = I3 ( ICD = -I3 ), IBG = I1 -I2, ICF = I2 + I3.
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Step 2 : Generate the relationships by using the kirchhoff's law. The Kirchhoff's law  

              states that the total voltage around a closed loop must be zero.

            Loop 1

            V1 - IAB R1 - IBG R4 = 0

            V1 - I1 R1 - ( I1- I2 ) R4 = 0

            10 - 98.6 I1 - ( I1- I2 ) 179.6 = 0

            10 - 278.2 I1 + 179.6 I2 = 0……( 1 )

             Loop 2

            V2 - IDC R3 - ICF R5 = 0

            V2 - I3 R3 - ( I2 + I3 ) R5 = 0

            5 - 98.4 I3 - ( I2 + I3 ) 180.1 = 0

            5- 180.1 I2 - 278.5 I3 = 0……( 2 )

            Loop 3

            IBG R4 - I2 R2 - ICF R5 = 0

            ( I1 - I2 ) R4 - I2 R2 - ( I2 + I3 ) R5 = 0

            ( I1 - I2 ) 179.6 - 179.2 I2 - ( I2 + I3 ) 180.1 = 0

            179.6 I1 - 538.9 I2 - 180.1 I3 = 0……( 3 )
Step 3 : Find the specified voltages and currents.   

             10 - 278.2 I1 + 179.6 I2 = 0……( 1 )

             5- 180.1 I2 - 278.5 I3 = 0……( 2 )

             179.6 I1 - 538.9 I2 - 180.1 I3 = 0……( 3 )

                                                       I1 = 3 I2 + 1.003 I3……( 4 )

            Substitute ( 4 ) in ( 1 ),

            10 - 278.2 I1 + 179.6 I2 = 0

            10 - 278.2 ( 3 I2 + 1.003 I3 )  + 179.6 I2 = 0

            10 - 655 I1 - 279.035 I3 = 0……( 5 )

            From ( 2 ) multiply by 279.035

            ( 5- 180.1 I2 - 278.5 I3 ) ( 279.035 ) = 0 ( 279.035 )

            1395.175 - 50254.204 I2 - 77711.248 I3 = 0……( 6 )

            From ( 5 ) multiply by 278.5

            ( 10 - 655 I1 - 279.035 I3 ) ( 278.5 ) = 0 ( 278.5 )

            2785 - 182417.5 I2 - 77711.248 I3 = 0……( 7 )

            ( 7 ) - ( 6 ),

            1389.825 - 132163.296 I2 = 0

            I2 = 0.01052A……( 8 )

            IBC = 0.01052A

            Substitute ( 8 ) in ( 2 ),

            5- 180.1 I2 - 278.5 I3 = 0

            5- 180.1 (0.01052 ) - 278.5 I3 = 0

            I3 = 0.01115A 

            IDC = 0.01115A. So, ICD = -0.01115A

            ICF = I2 + I3
                 = 0.01052 + 0.01115

                 = 0.02167A





















3. f.   Justify your answer obtained in Student Task 3 (e) by using another method.

Answer : I justify my answer in Student Task 3 (e) by using Superposition 

               Theorem.

Calculate the voltages through branch CF ( VCF ) using Superposition Theorem.

Step 1 : From the original circuit in figure-1, shorting the V1 to let the circuit  

             Having only a single source as shown in figure-6.                                                                                     Ww[image: image5.png]A B c D
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Step 2 : Find the total resistance of the circuit.

             ( i ) R1 is parallel with R4, so the total resistance, RA of these two      

                    resistors is ( R1-1 + R4-1 ) -1 as shown as figure-7.

             RA = ( R1-1 + R4-1 ) -1  

                  = ( 98.6-1 + 179.6-1 ) -1

                  = 63.654Ω
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             ( ii ) RA is series with R2, so the total resistance, RB of these two      

                     resistors is ( RA + R2 ) as shown as figure-8.

                     RB = RA + R2

                          = 63.654 + 179.2

                          = 242.854Ω
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             ( iii ) RB is parallel with R5, so the total resistance, RC of these two      

                      resistors is ( RB-1 + R5-1 ) -1 as shown as figure-9.

                      RC  = ( RB-1 + R5-1 ) -1

                           = ( 242.845-1 + 180.1-1 ) -1
                           = 63.654Ω

                     [image: image10.png]—
¢ ®
9840
Rel
1034110
o
b3

figure-9




            ( iv ) RC is series with R3, so the total resistance, RD of these two      

                     resistors is ( RC + R3 ) as shown as figure-10.

                     RD = RC + R3

                                              = 103.411 + 98.4

                          = 201.811Ω 
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Step 3 :  Find ICF. 

           ( i )  Use the formulae V = IR, where V is voltage, I is the current and R   

                   is the resistance to find out IDC.  

                    VT = IDC RD

                   5V = IDC ( 201.811Ω )

                      IDC = 0.02478A

           ( ii ) Thus, find ICF. The result is shown as figure-11.

                 IDC RC = ICF R5
                 ( 0.02478 ) ( 103.411 ) = ICF ( 180.1 )

                         ICF = 0.01423A
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Step 4 : From the original circuit in figure-1, shorting the other V2 to let the      

             Circuit having only a single source as shown in figure-12.
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Step 5 : Find the total resistance of this new circuit.

             ( i ) R3 is parallel with R5, so the total resistance, RE of these two      

                    resistors is ( R3-1 + R5-1 ) -1 as shown as figure-13.

                    RE = ( R3-1 + R5-1 ) -1  

                         = ( 98.4-1 + 180.1-1 ) -1

                          = 242.833Ω
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             ( ii ) RE is series with R2, so the total resistance, RF of these two      

                     resistors is ( RE + R2 ) as shown as figure-14.

                     RF = RE + R2

                          = 63.633 + 179.2

                          = 242.833Ω
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             ( iii ) RF is parallel with R4, so the total resistance, RG of these two      

                      resistors is ( RF-1 + R4-1 ) -1 as shown as figure-15.

                      RG  = ( RF-1 + R4-1 ) -1

                           = ( 242.833-1 + 179.6-1 ) -1
                           = 103.242Ω
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            ( iv ) RG is series with R1, so the total resistance, RH of these two      

                     resistors is ( RG + R1 ) as shown as figure-16.

                     RH = RG + R1

                                              = 103.242 + 98.6

                          = 201.842Ω 

          0                [image: image17.png]Rl
V,=10V de 2015420

figure-16




 Step 6 : Find ICF.

          ( i ) Use the formulae V = IR to find out IAB first.

                    VT = IAB RH

                   10V = IAB ( 201.842Ω )

                      IAB = 0.04954A

          ( ii ) Thus, find IBG, IBC and ICF. 

                   IAB RF = IBG R4
                  ( 0.04954 ) ( 103.242 ) = IBG ( 179.6 )

                                                  IBG = 0.02848A

                            IAB = IBG + IBC
                   0.04954 = 0.02848 + IBC
                            IBC = 0.02106A 

                    The results of IAB, IBG and IBC is shown in figure-17.
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               IBC RE = ICF R5
               ( 0.02106 ) ( 63.633 ) = ICF ( 180.1 )

                                             ICF = 0.00744A

               The results of ICF is shown in figure-18.
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Step 7 : Compare both magnitude and direction of ICF value in figure-11 and   

             figure-18 to find the actual value of ICF.

             Because both ICF flow in same direction, so the actual ICF value is    

             Adding both magnitude as shown in figure-19.

             The actual ICF value = 0.01423A + 0.00744A

                                             = 0.02167A [ justified ]
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3. g.   Assuming that you working on a circuit, which has a connection identical to the one      

             shown in figure-2, however only the capacitor that is connect in series with switch-B is         

             known ( 100μF ). The other two capacitance values are not available. After carrying out  

             some testing, you have obtained the following the result:

            With Switch-B OFF, V1 = 2.5V and V2 = 7.5V.

            With Switch-B ON, V1 = 1.5V and V2 = 8.5V.

             Determine the capacitance values for the unknown capacitors.

             Answer : The charges of the capacitors which are connected in series are same as             

                            other capacitors connected in same series while the total charges of the   

                            capacitors which are connected in parallel are added all the charges of those     

                            capacitors.

                           When switch-A is turned on while switch-B is turned off, current is not flow  
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                           through C3 .

 

       C1 and C2 are connected in series, so the total charges C1 and C2 can store are 

                            same. QC1 = QC2.
                            To calculate the charges of a specified capacitor can store, formulae Q = CV is  

                            used once again.
                              QC1 = QC2
                           C1 V1 = C2 V2
                          2.5 C1 = 7.5 C2
                                C2 = ( 2.5V / 7.5V ) C1 ……( 1 )

                        When switch-A and switch-B are turned on, a current is flow through C3 .
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                         When two or more capacitors are connected in parallel, the total capacitance of 

                         that parallel path is adding up all those capacitors. 

                         C3 and C1 are connected in parallel, so the total capacitance ,CT of this parallel    

                         path is equal to C1 + C3.

                        CT = C1 + C2
                             = C1 + 100μF
                        CT and C2 are connected in series now, so the total charges CA and C2 can store    

                        are same. QCT = QC2.
                        QCT = QC2
                        CT V1 = C2 V2

                        ( C1 + 100μF ) ( 1.5V ) = C2 ( 8.5V )

                        1.5 C1 + 1.5 X 10-4 = 8.5 C2……( 2 )

                        Substitute ( 1 ) in ( 2 ),

                        1.5 C1 + 1.5 X 10-4 = 8.5 C2

                        1.5 C1 + 1.5 X 10-4 = 8.5 [( 2.5V / 7.5V ) C1 ]



                        8.5 C1 = 4.5 C1 + ( 4.5 X 10-4 ) 
                                                4C1 = 4.5 X 10-4
                                                 C1 = 1.125 X 10-4F……( 3 )

                                                      = 112.5μF
                        Substitute ( 3 ) in ( 1 ),

                        C2 = ( 2.5V / 7.5V ) C1
                                   = ( 2.5V / 7.5V ) ( 112.5μF )

                             = 3.75 X 10-5F

                             = 37.5 X 10-6F
                             = 37.5μF
                       The other 2 unknown capacitors value are 112.5μF and 37.5μF.






