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Understanding Partial Derivatives

SYroups.col

{ When do we use partial derivatives? J

-

When dealing with functions of
multiple variables, to understand how
the function changes as one variable

changes while keeping others
constant.

. s
{ Why do we need partial derivatives? J

-~

To isolate the effect of each variable,
analyze complex relationships, make
informed predictions, simplify
calculations, and gain deeper insights
into multi-variable functions.
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Understanding Partial Derivatives

SYroups.corm

Function f(x, v) m

A function dependent
on two variables, x and

Y.
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Empathy (E)

Understanding personal
distractions

Define (D)

Clarity of the real study problem

Ideate (I)

Generating good study solutions

Prototype (P)

Trying new desk setups

Measuring study improvement

Factors Influencing Study Efficiency

SYroups.corm

Study_Efficiency = E° + 3D + 21 +4P + T

A

>

) &
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Steps to Solve Partial Derivative Problems

SYroups.corm

— ) ) (7

Choose Variable Treat Others as Apply Simplify Result
Constants Differentiation
jl/> jl/> Rules jl/>
Made with = Mapkin
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FISYrou0s.comn

[1] Partial derivative with respect to Empathy (E):
a5

—— — 2F
A E

[2] Partial derivative with respect to Define (D):
a5
igh,
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2] Partial derivative with respect to Ideate (I):

FISYrou0s.comn

a5
a1

4] Partial derivative with respect to Prototype (P):
a5
ar

5] Partial derivative with respect to Test (T):
a5
T
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Impact on Efficiency

6.12.2025
8/16
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SYroups.corm

« Study

Empathy Define |deate Prototype Test

Impact of Study Factors on
Efficiency
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Steps to Enhance Prototyping

4 Grow Empathy

Develop a deeper understanding of
yvourself and others.

3 Define Problem

Clearly identify the problem you're
trying to solve.

? Better Desk Setup

Optimize your workspace for
increased productivity and
comfort.

Improve Prototyping

Focus on refining your prototyping
process for maximum impact.
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Where should | focus my efforts for maximum productivity?

SYrouns.com

0 0
© [Ejj © Empathy (E)

Bigger gains by leveraging
understanding of distractions.

Quick improvement by
addressing immediate

Q
O
distractions like lighting and
noise. .

Define (D)

Predictable efficiency boost by
understanding and managing
distractions.
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@ Example 1: Basic Polynomial Function

Find
of o.f
a5 20 ffi'_y
for
flz,y) = ?i;r.gy 4 il:ry'_:"
Solution

Partial derivative w.r.t. a:

Treat iy as constant.

e 3ry — Gxy
o dryd — Ay
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Thus,

FISYrou0s.comn

fr = 6zy + 4y°

Partial derivative w.r.t. :

Treat & as constant.

d I-:| £ o
e 31y —» 3x°

e dxy’ — 12xy?

Thus,

fy = 327 + 12zy°
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Assessment Questions

1. Coffee Temperature (Heat Transfer)

The temperature T(x, y) of a cup of coffee placed on a table is modeled as:

T(x, y) =80 — 0.5x* - 0.3y?, where x and y are distances (in cm) from the center of the table, and T is
in°C.

a) Compute oT/dx and aT/dy at the point (2, 3).

b) Interpret what aT/ax at (2, 3) tells you about how fast the coffee is cooling in the x-direction.

c¢) In which direction (x or y) is the coffee cooling faster at (2, 3)?
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2. Medicine Dosage (Pharmacology)
The effectiveness E of a drug depends on dosage of drug A (x mg) and drug B (y mg):
E(x, y) =120x + 150y — 2x* — 3y* — xy

a) Find oE/ax and oE/ay.
b) If a patient is currently taking x = 20 mg of A and y = 25 mg of B, should the doctor increase drug

A or drug B slightly to improve effectiveness the most? Explain using partial derivatives.
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Reference Link

https://lwww.cuemath.com/calculus/partial-derivative/

https://share.qoogle/Vy5i7KYfY1IBBbNC5

http://digimat.in/nptel/courses/video/111104125/L12.html

http://tutorial.math.lamar.edu/Classes/Calclll/PartialDerivatives.aspx
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