Differentiability and the tangent plane

Lesson 11 - Module 1 — Differentiation in Several Variables - Multivariable & Vector Calculus
- dailymaths.uk /vectorcalc

Practice problems

1. Find the equation of the tangent plane to the surface z = 23 4+ y3 at the point (1, 2).
2. Determine if the function f(x,y) = |z| + |y| is differentiable at the point (0, 0).

3. Find the tangent plane to z = e*¥ at the point (0, 1).



Solutions

1. Find the equation of the tangent plane to the surface z = 23 4 y3 at the point (1, 2).

e Step 1: Find 2p=1>+23=1+8=0.

e Step 2: Compute partial derivatives: f, = 3z and f, = 392

e Step 3: Evaluate partials at (1,2): f,(1,2) = 3(1)? = 3 and f,(1,2) = 3(2)* = 12.
e Step 4: Plug into the formula: z — 9 =3(z — 1) + 12(y — 2).

e Step 5: Simplify: 2 =32z —3+ 12y — 24 + 9 = 3z + 12y — 18.

Answer: z =3z + 12y — 18
2. Determine if the function f(x,y) = |z| + |y| is differentiable at the point (0, 0).

e Step 1: Check partial derivatives at (0,0). f,(0,0) = limj_o VLH% = limy,_,0 ‘—ZI
7]

e Step 2: The limit limy, o ;- does not exist because it is 1 from the right and —1 from the
left.

e Step 3: Since the partial derivatives do not exist at (0,0), the function cannot be differen-
tiable there.

Answer: Not differentiable

3. Find the tangent plane to z = ¥ at the point (0, 1).

e Step 1: Find zg = %! = €0 = 1.

e Step 2: Compute partials: f, = ye®™ and f, = ze™.

e Step 3: Evaluate at (0,1): f,(0,1)=1-e* =1 and f,(0,1) =0-¢€ = 0.
Step 4: Plug into formula: z —1 = 1(x — 0) + 0(y — 1).

Step 5: Simplify: z =z + 1.

Answer: z =2 +1
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