Here we will use voltage dividers to find the voltages across the 1, 2, and 3 kΩ resistors.
For n series-connected resistors, if we know the total voltage across all of the resistors, the voltage across one resistor is the total voltage * the ratio of its resistance to the total resistance.

See the above equation.

Look at our original circuit.

The total voltage across the two terminals is 20V.

The 1 kΩ resistor is in series with a combination of five resistors and in series with the 6.6 kΩ resistor.

If we find the five resistors’ equivalent resistance, we can find v1 with voltage division.

The 1.2 and 6 kΩ resistors are in parallel because they share the same pair of nodes.

The equivalent resistance for a pair of parallel resistors is their product divided by their sum.

These two can be replaced with a 1 kΩ resistor.

The 1 and 3 kΩ resistors are in series because the same current flows through them.

Add their resistances to find the equivalent 4 kΩ resistor.

The 4 and 2 kΩ resistors are in series.
The equivalent resistance is 4 + 2 = 6kΩ.

Here we know that the 4 and 6 kΩ resistors are in parallel.

Divide the product of the resistances by their sum to find the 2.4 kΩ equivalent resistor.

We now have a voltage divider circuit.

The total voltage is divided among three resistors.

The voltage across the 1 kΩ resistor is the total voltage * the ratio of 1K to the total resistance.

This gives v1 = 2V.

We can find the voltage across the equivalent resistance using voltage division.

This is vab = 20 * the resistance of interest divided by the total resistance.

This gives 4.8 V across the equivalent resistance.

Now we will solve v2 and v3 by looking at the original circuit.

We know the voltage across a and b to be 4.8 V.

We found that the 1.2 and 6 kΩ resistors have a 1 kΩ equivalent resistor.
Now we have another voltage divider circuit since the 1 and 3 kΩ resistors are in series.

The 4.8 V is divided between the two resistors in proportion to their resistances.

So v2 should be 4.8 V * the ratio of the resistance of interest to the total resistance.

This gives v2 = 3.6 V.

We have a second divider circuit because the 4 and 2 kΩ resistors are in series.

So v3 is 4.8 * the resistance of interest divided by the total resistance.

This gives v3 = 1.6 V.

