Questions: Introduction to partial

differentiation

Donald Campbell

Summary

A selection of questions for the study guide on the introduction to partial differentiation.

Before attempting these questions, it is highly recommended that you read Guide: Introduction

to partial differentiation.

Q1

Find all possible first-order partial derivatives for each function f.

L1 fz,y) = 2%y +y°

1.2, flx,y) =323 —2¢y* + 2y

1.3.  f(z,y) =ysin(2x) + 3

1.4, f(z,y) = ™ + 22%y3

1.5.  f(z,y) =In(z) +xzn(y) + 3z
1.6.  f(z,y) = %—g

1.7 f(z,y) = vexp(y?)

(@,y
1.8.  f(z,y) = Va2 + y?
(z,y

1.9, f(z,y) = (3z + 2y)*

1.10.  f(z,y) = ysin(zy)

111, f(z,y) = sin(2? + y?)

112, f(x,y) = In(1 + z%y?)

113, f(z,y,2) = 2?ysin(z)

114 f(z,y,2) = (x+y)(y+2)(z + )
1.15.  f(x,y,2) TYE
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Q2

A function f(x,y) is called harmonic if it satisfies the equation
0? 0?
ox2 = 0y?

Show that each of these functions is harmonic by calculating the pure second-order partial

derivatives and checking that their sum is zero.

21, flz,y) =z — 1>

22, f(z,y) =ay

23 flz,y) =23 — 3zy?
24.  f(x,y) = cos(z)sinh(y)
25 f(z,y) = e”sin(y)

26.  flz,y) = tan" (%)
27 flz,y) = In(22 4+ 4?)

Q3

For each function f(z,y), calculate the mixed second-order partial derivatives and confirm

that they satisfy the equation

0*f _ 0*f
dzdy  Oydx
31 fla,y) = 22y + xy?
32, f(z,y) = 222 cos(y)
33, f(z,y) = (z +y)°
34, f(z,y) = 1 iy

35.  flz,y) =Va? +y?
36. f(z,y) = x%sin(y) + y* cos(x)
37.  f(z,y) =tan!

After attempting the questions above, please click this link to find the answers.
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