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[bookmark: _Toc156149713]a. Calculate the resistance of E and H for the circuit’s configuration. 	[3]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅 
[bookmark: _Hlk155469473][bookmark: _Hlk155470152]R=V/I    RE= 0.6V/0.5 I = 1.2Ω   RH= 0.7V/0.5 I = 1.4 Ω
[bookmark: _Hlk156238406][bookmark: _Hlk155469880]𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑇𝑜𝑡𝑎𝑙=1(1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒1+1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒2….+1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑛)= 𝑅𝑇=1(1𝑅1+1𝑅2….+1𝑅𝑛)	
RT= 1/ (1/1.2+1/1.4) = 0.65Ω
[bookmark: _Toc156149714]b. B and C are identical and the current passing through A is 0.5A, calculate the current passing through B and C. [2]
𝐶𝑢𝑟𝑟𝑒𝑛𝑡1+𝐶𝑢𝑟𝑟𝑒𝑛𝑡2+𝐶𝑢𝑟𝑟𝑒𝑛𝑡3……..+𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑛=0= 𝐼1+𝐼2+𝐼3……..+𝐼𝑛=0
A Junction= -0.5A+𝐼2=0         𝐼2=0.5A       A=0.5Amps
B junction = -0.5A+1A+𝐼3+𝐼4=0   𝐼3= 0.25A     𝐼4=0.25A   B=0.25 Amps
C junction = 0.25A+𝐼5=0 𝐼5=-0.5A     C= 0.25Amps
[bookmark: _Toc156149715]c (i) The Resistance of A. [2]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅 𝑉   R=V/I
R = 6v/0.5A = 12 Ω
[bookmark: _Toc156149716]c (ii) The Resistance of B and C [3]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅 𝑉   R=V/I
RB = 6v/0.25A = 24 Ω 
RC = 6v/0.25A = 24 Ω
[bookmark: _Toc156149717]c (iii) The potential difference across A, B and C [1]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅
Voltage A = 0.5Ax12 Ω = 6Volts
Volatge B = 0.25Ax24 Ω = 6Volts
Volatge C = 0.25Ax24 Ω = 6Volts

[bookmark: _Toc156149718]c (iv) Since the total potential difference across L to M is 6V, calculate the potential difference across D and find its Resistance. [2]
Voltage D = 6Volts
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅    R=V/I
RD= 6v/1A = 6 Ω
[bookmark: _Toc156149719]d. The ‘lost volts across one of the cells in the parallel arrangement is 2 V. Calculate r and hence the total resistance of the parallel combination of cells. [3]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒= 2    
I = 1Amp 
r=ΔV/I
r=6V-2V​/ 1A = 4Ω
𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑇𝑜𝑡𝑎𝑙= 1/ (1/4+1/4+1/4+1/4) = 1 Ω
[bookmark: _Toc156149720]e. Given that the resistance F is 6Ω, calculate the voltage drop across it. [2]
𝑉𝑜𝑙𝑡𝑎𝑔𝑒=𝐶𝑢𝑟𝑟𝑒𝑛𝑡×𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒= 𝑉=𝐼×𝑅
[bookmark: _Hlk156238054]Voltage drop = 1A x 6Ω = 6V
[bookmark: _Toc156149721]f. Calculate the total resistance of the circuit, this includes total internal and the resistance cause by the reverse polarity battery and the open diodes in given scenario (ignore any “non-open diodes”). [2]

reversed battery resistance = V/I = 6 Ω

𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑇𝑜𝑡𝑎𝑙=1(1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒1+1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒2….+1𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑛)= 𝑅𝑇=1(1𝑅1+1𝑅2….+1𝑅𝑛)	
RT= 1/ (1/12+1/24+1/24) = 6Ω    RABC = 6 Ω
RABCD = 6Ω+6Ω = 12 Ω
R EH = 1/ (1/1.2+1/1.4) = 0.65Ω
R F = 6 Ω
Cells resistance = 1 Ω
𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑇𝑜𝑡𝑎𝑙=𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒1+𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒2...+𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑛= 𝑅𝑇= 𝑅1+𝑅2…..+𝑅𝑛
Total resistance = 6Ω+12Ω+0.65Ω+6Ω+1Ω = 25.65 Ω
[bookmark: _Toc156149722]g. Calculate the emf of each of the cells in the parallel combination. [3]
Rs = E-V/I      1E = Rs x I + V = (4Ω x 1A) + 4V = 8 EMF
Rs = E-V/I      2E = Rs x I + V = (4Ω x 1A) + 4V = 8 EMF
Rs = E-V/I      3E = Rs x I + V = (4Ω x 1A) + 4V = 8 EMF
Rs = E-V/I      4E = Rs x I + V = (4Ω x 1A) + 4V = 8 EMF



