Question 1:

Step 1: Define problem
From Ohm’s Law V=IR

I=V/R

Step 2: Determine Constraints

Voltage = 12V or 6V

Resistance = 2Ω but number of resistors vary per circuit

Step 3: Solution:

Note: Current (I) passing through a circuit with resistors in series is the same at all point and is a ratio of total voltage(V) and total cumulative resistance(Ω). Total Resistance = R1 + R2 + R3 + … + Rn
From Ohms law V=IR Voltage V is directly proportional to Resistance R

While Resistance R is inversely proportional to Current I

Where V is the same, i.e., Voltage = 12V we evaluate using Resistance (number of resistors since they have equal resistance), An increase in resistance results to a decrease in current, thus the higher the resistance the lower the current

In A, C & E , VA = VC = VE = 12, Resistance is 2Ω per resistor

A has 3 resistors C has 1 resistor and E has 2, thus the current I can be compared as IC>IE>IA
Where V is the same, i.e., Voltage = 6V we compare using Resistance (number of resistors since they have equal resistance), An increase in resistance results to a decrease in current, thus the higher the resistance the lower the current

In B, D & F, VB = VD = VF = 6V, Resistance is 2Ω per resistor

B has 1 resistor D has 2 resistors and F has 3, thus the current I can be compared as IB>ID>IF

Since voltage in BDF is half that in ACE, so is the current where the Total Resistance is the same.

IB = ½ IC, ID = ½ IE, IF = ½ IA
Hence we can conclude that C>B>E>A>D>F

Step 4: Sample Calculation

From I = V/RT, RT is Total Current I in: A= 12/6, B= 6/2, C=12/2, D= 6/4, E = 12/4, F = 6/6
IC>IE>IA, IB>ID>IF

IC = 6A, IE = 3A, IA = 2A, IB  = 3A, ID = 1.5A, IF= 1A
Hence C>B>E>A>D>F

Greatest 1 C 2 B 3 E 4 A 5 D 6 F Least
Question 2:
Step 1: Define problem

From Ohm’s Law V=IR
R= V/I

Resistors in series, Total Resistance = R1 + R2 + R3 + … + Rn
Resistors in parallel, Total Resistance =1/ (1/ R1 + 1/R2 + 1/R3 + … + 1/Rn)
Step 2: Determine Constraints

Resistors used are identical i.e., they have equal resistance

Step 3: Solution

In Combo 1, the resistors are in series thus the total resistance:

RTc1 = R1 + R2 + R3 + R4
In Combo 2, the resistors are both in parallel and in series thus the total resistance:

 RTc2 = 1/ (1/R1 + 1/R2) + 1/ (1/R3 + 1/R4)

In Combo 3, the resistors are in both series and in parallel thus the total resistance:

RTc3 = R1 + 1/ (1/R2 + 1/R3 ) + R4

In Combo 4, the resistors are in parallel thus the total resistance:

RTc4 = 1/ (1/R1 + 1/R2 + 1/R3 + 1/R4)
Thus we can conclude comparatively that, Combo 4< Combo 2 < Combo 3 < Combo 1
Least 1 Combo 4 2 Combo 2  3 Combo 3 4 Combo 1 Highest

Step 4: Sample Calculation

In Combo 1, from RTc1 = R1 + R2 + R3 + R4

Let’s say R = 2Ω, then RTc1 = 8Ω 

In Combo 2, from RTc2 = 1/ (1/R1 + 1/R2) + 1/ (1/R3 + 1/R4)

Let’s say R = 2Ω, then RTc1 = 2Ω 

In Combo 3, from RTc3 = R1 + 1/ (1/R2 + 1/R3 ) + R4

Let’s say R = 2Ω, then RTc1 = 5Ω

In Combo 4, from RTc4 = 1/ (1/R1 + 1/R2 + 1/R3 + 1/R4)

Let’s say R = 2Ω, then RTc1 = 1/2Ω

Thus Combo 4< Combo 2 < combo 3 < Combo 1
Least 1 Combo 4 2 Combo 2  3 Combo 3 4 Combo 1 Highest
