[bookmark: _GoBack]0:00 Goal Seek is a very useful tool in Excel that will solve equations for you without having to do it via algebra. So, Goal Seek is located under the Data tab and then What-if Analysis, and then there’s Goal Seek, right there. To use it, we need to do a little formatting. I’m going to show you one way to format that will always work. And there are some shortcuts you can use, and I think if you do a little playing around with this you’ll discover them. But I’ll give you one way that will always work.

0:34 So, I’ve got things configured and framed out here in 4 cells. The first cell I’ve labeled as the initial guess and (eventually) the final solution to the equation. The next cells I’ve got labeled as being the left side of the equation, the right side of the equation, and the difference between the two sides of the equation. The labeling is not necessary other than it keeps things organized. So, the first cell is what’s kind of odd. So, throw in a guess, any number you feel like, 1, 0, -33, any number for your initial guess. Let’s say 1.

1:14 The left side of the equation. I’ve given the equation up here, 3x+5=8-2x- an equation I certainly hope you can solve by hand fairly easily- but to get us started we’ll start with this nice simple equation. So what we’re going to do is go ahead and type in the left side of the equation, the 3x+5, but there’s two things I need to be sure to do. I can type it in as a formula, so it’s going to being with =, and then remember that Excel does not do implied multiplication so I need to say 3 times, and then I’ve got to replace the x with a cell reference to my value for x, my initial guess and what will eventually be the solution to the equation. So, =3 times B7+5. So there’s the left side of my equation. When x is 1, if I substitute 1 into the left side of the equation, 3 times 1 + 5, is 8.

2:13 Then the right side of the equation is 8-2 times x, which is 6. 8-2 times 1 is 6. So the left side of my equation is 8, the left side of my equation is 6, and obviously, 1 is not the solution to the equation because the solution to an equation should make the equation true, the left side equal to the right side. and 8 does not equal 6. So right now the difference between the left side and the right side is 8-6, is 2. So, to have the solution to the equation, the left and right side need to be the same, which means the difference between the two sides, this side here, should be 0. That’s what I’m going to tell Goal Seek to do.

3:00 So I’m going to go into Data, What-if Analysis, and Goal Seek. Drag this over here. So I want this cell, E7, to be 0. When it’s 0, the left and right sides should be the same, and I want it to change my guess because that was just a guess. And so I run that, and there we go. My solution to the equation is 0.6 because when x is 0.6 the left side of the equation is 6.8, the right side of the equation is 6.8, the equation is true. The left side is equal to the right side and so, of course, the difference between the two sides is 0. So my solution is x=0.6. O.K., got the idea?

3:56 Let’s do another one here. This one’s a little more complicated. I’ve got a quadratic equation, 6x2+4x+4=5x+6, and I don’t need to do any simplifying here with putting things in standard form. I can just put in the left side as is. If you wanted to simplify that would be fine. So again, I need an initial guess. Let’s try 0 this time. Left side of the equation =6 times x, or the cell reference for x, B14 in this case. Now to put in an exponent I’m going to use the carrot key, so that would be shift+6, and 2. So 6 times x2 plus 4 times x plus 4. So there’s the left side of my equation. The right side of my equation equals 5 times x plus 6. Well, how did I do with my guess? It’s not too far off. 4 does not equal 6, but they’re close, so I expect my solution’s going to be close to 0. And the difference, what I want to eventually be 0, is my left side subtract my right side. So right now that difference is -2. So we can pull up Goal Seek again. So, Data, What-if, Goal Seek. So I want this cell, the difference between the two, to be 0 by changing by guess. And I wait a moment and looks like my solution’s -0.5. So, sometimes you do get a little bit of rounding error in here. My difference is not exactly 0. My left side is approximately 3.5 and my right side is approximately 3.5, but it looks like I’ve got a solution of -0.5. 

6:02 Now, if you think a minute, often quadratic equations have two solutions, and I’ve got one solution here. So, there’s a good chance there’s a second one out there. So a little trick we could use, this’ll save us some typing, I’m going to grab these 4 cells here and copy down and I’m going to run Goal Seek again. Actually, let me tilde this a minute. See, I’ve got the same equations in both cells, but this, my first cell, is referencing B14 and my second row is referencing B15. So I’ll have my second guess here. The way GoalSeek works is it starts from your initial guess and tries to find a solution closest to it. So I might want to do a little thinking here of what to put in for our initial guess here. If I put in a solution that’s close to -0.5 it’s just going to come back and give me the same solution. So, I’m going to guess something that’s a little ways away from the -0.5. So, say I guess -5 for my initial solution. And then I’m going to run Goal Seek. So, change that cell to be 0 by changing by guess and it’s basically coming up with -0.5 again. So rather than guessing -5 I’m going to try guessing something on the other side of the -0.5. How about positive 10? Again, it doesn’t really matter, just pick something far away from your initial solution and let Goal Seek run and see if it can find another solution. Let this be 0 by changing my 10. Running Goal Seek and I’ve got a second solution. Looks like it’s about ⅔ here. The left and right side of the equation here both 9.33. And notice here, my difference looks like it’s pretty big at first here, 7.19. But that E-06 means that the number’s so small it’s kicked into scientific notation. This is actually 0.00000719, 7.19 times 10 to the negative 6. So, in this case I’ve got two solutions. I’ve got x=-0.5 and x=⅔, positive 0.6, 0.7.

8:35 O.K., so I’ve got one more example for you. This one’s a little more interesting because it would be a little more difficult to solve. I’ve got an exponential equation equal to a linear equation. I’ll throw in a guess here. The left side of my equation equals 2 raised to the power of x, so B23 in this case, plus x divided by 3. Tab over, oh it doesn’t like something there. Oh, O.K. got a typo, and now I have a bigger typo. O.K., let me just try that again. What I missed here, I hit B22 instead of B23. There we go. O.K., right side of my equation equals the x-value plus 12. And then the difference between the two sides- left side subtract the right side. So, my right and left sides are quite a ways away from each other. Pull up Goal Seek, and I want that cell equal to 0 by changing my guess. And I’m getting an irrational solution, which I would expect with a solution to an exponential function. So, about 3.867, and again, there’s a good chance this one’s got a second solution. So I’m going to drag this down and put in my guess. I’ll go the other side of 0. How about -12? Let’s see. That value to 0 by changing the -12. O.K., and there’s my second solution. Look’s like it’s -18. So again, I’ve got two solutions here.

11:15 If you’re familiar with a graphing calculator, the functions that Excel’s doing here are very similar to what happens if you graph two lines, whether they’re liner functions or non-linear functions, on your calculator and use the intersect function to find the point where two lines cross. And that’s essentially what we’re doing. We’re finding what value of x here will make both of these y-values equal to each other. Essentially, where two lines cross, the point of intersection.
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