Here we will find the voltage across terminals a and b.
We’ll see if it’s possible to simplify this circuit without affecting vab.

Notice that the 150 and 45 kΩ resistors are in parallel because they have the same pair of nodes.

To combine their equivalent resistances, divide their product by their sum to get an equivalent resistance of 50 kΩ.

Replace the two resistors with the 50 kΩ resistor.

Similarly, the two 60 kΩ resistors are in parallel because they have the same voltage across them.

To combine two identical resistors in parallel, take the individual resistance divided by two. 

This gives 30 kΩ.

We can verify this by taking the sum of the resistances divided by the sum of the resistances.

Note that a 1 A current is divided among three parallel branches.

The 50 and 30 kΩ resistors are in series and can be combined to one 80 kΩ resistor.

The 15 and 15 kΩ resistors are in series and can be combined to one 30 kΩ resistor.

The 10 and 15 kΩ resistors add together to 60 kΩ.

The 1 A is divided by three parallel branches.

The current divider says that the current through one resistor is proportional to the total current.

The constant of proportionality is the ratio of the equivalent resistance of all resistors to one single resistance.

The equivalent resistance of the three parallel resistors is as shown above.

This gives 16 kΩ.
So i1 is the total current * the ratio of the equivalent resistance / R1. This gives 0.2 A.

The current through the second loop can be found in the same manner.
It is 0.53 A.

Select the bottom node as a reference node. 

The voltage across the 30 kΩ resistor = va and is the current * 30 kΩ.

This is 6000 V.

Vb is i2 * 15 kΩ, or 8000 V.

So the voltage across terminals a and b is va – vb = -2000 V.

So the final solution is vab = -2000 V.
