Implicit differentiation in several variables
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Practice problems

1. Given the surface 22 + y® + 23 4 62yz = 1, find the expression for g—;.
2. Find g—z for the surface In(z) + 22y + z = 10 at the point (1,1,e).

3. For the surface 2 + 2y% 4 322 = 6, show that the implicit derivative 2% is equal to —Z.
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Solutions

1. Given the surface 23 + 3 + 23 + 6xyz = 1, find the expression for %.
e Define F(x,y,2) =23 + 9% + 23 + 62yz — 1 =0.
e Compute F, = 322 + 6yz.
e Compute F, = 322 + 6xy.

e Apply the formula % - _%'
. 0z 73$2+6yz o 7$2+2yz
Answer: 3° = STl = L

2. Find g—; for the surface In(z) + 2%y + z = 10 at the point (1,1,e).

e Define F(x,y,2) =1In(z) + 2%y + 2 — 10 = 0.

e Compute Fy = x2.

e Compute FZ:%+1,
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Answer: Tre

3. For the surface 2 + 2y? 4 322 = 6, show that the implicit derivative % is equal to —3.

e Define F(x,y,2) = 22 +2y? + 322 — 6 = 0.
e Compute I, = 2z.

e Compute F, = 6z.
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e Simplify the fraction to get —3-.

e Apply the formula % =

.0z _ _x
Answer: 5 =32
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