
Chain Rule:  
Imagine z depends on t through x and y.  
That is, z x t  y t . This means we input t, get x and y and then those are inputs into z.  
Example:  
x  2 t y  2t  
z  3x 2y  

Then z 2 t 2t  3
2 t 2 2t  8 3t 2 2t  z t  

z 1  8  31 2  21  8 2  10
To find the rate at which z changes with respect to t, create a dependence tree.  
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Since z depends on x and y first, we get  
partials along those branches. Since x and y each depends on  
t only, we get regular derivatives along those branches.
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Multiply the derivatives down the branches and add the products  
across the branches.  

Thus, for the example above, x  2 t y  2t  z  3x 2y we get  
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Since at t=1, we have x=2  1=2, 2y=1 =1 , 28 is the rate of change on the surface 3x +2y at t=1 along
the curve x  2 t y  2t .  
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2 1 10 slope with respec to time

along the curve is 28.
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Or convert to t only: z c o st si nt  z t  co 2s t  si 2n t  1

Since z(t)=1, the derivative
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