Here we’ll use mesh analysis to find Vx and Iy.
However, we should ignore these labeled values when setting up our mesh current equations.

We have five meshes and two current sources.

So we only need to write three Kirchhoff’s voltage law (KVL) equations.

One current source is shared by two meshes, and the other controls a mesh current, so we’ll use a supermesh for that source.

Define the five mesh currents.

We’ll begin writing our KVL equations with Mesh 1.

We negate the -10V source’s value because we see its negative terminal first.

The voltage across the 3Ω resistor is R*I = 3*I1.

We will not write a voltage across the current source. We will instead travel around it to the 1 Ω resistor.

Its voltage is 1*(I2-I3) since I2 is in the same direction as our travel and I3 is in the opposite direction.

Close the loop and set the expression equal to zero.

Write down the relation between I2 and I1.

Their addition equals 2 A. I2 is positive and I1 is negative, for I2 is in the same direction as the source and I1 is in the opposite direction.

I3 is in the opposite direction of our -5 A source, so we set I3 equal to the opposite of the source. This means that I3 = 5 A.

Write a KVL equation for Mesh 4.

We see the 15 V source’s – sign first, so negate its value.

The voltage across the 1 Ω resistor is 1*(I4-I5) due to the currents’ directions.

The final resistor’s voltage is 5*I4.

Write a KVL equation for Mesh 5.

The voltage across the 1 Ω resistor is 1*(I5-I4), for I5 is in the same direction and I4 is not.

The voltage across the second resistor is 2*(I5 – I3), with I5 in the same direction and I3 opposite.

We see the voltage source’s + sign first, so its value remains 5V.
Write this system in matrix form.

Solve for the mesh currents.

Now we’ll bring back our defined quantities.

We can see that Iy must be –I4 = -2.94 A because it travels in the opposite direction of I4.

To get Vx, find a path that goes through known voltages and Vx.

Write a KVL equation along this path.

Negate Vx’s value because we see its – sign first.

The resistor’s voltage is 1*(I2-I3) due to the mesh currents’ direction.

Negate the 15 V source’s value because we see the – sign first.

Set the sum equal to zero.

Substitute I2 and I3 into the expression.

Remember that the units for Vx will be volts because we multiply I2 and I3 by a resistance to get voltage.

Solve for Vx to get -19.8 V.

