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AP Physics C PrepAP Physics C Prep
Day 1, Part 9:Day 1, Part 9:

Derivatives and Derivatives and 

TangentsTangents

Consider a moving objectConsider a moving object
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What is a tangent?What is a tangent?
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Slope of tangent = v at t

A secant is a line connecting two points on a graph
A tangent is a secant with a time span of 0
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Comparison to geometryComparison to geometry
Explanation #1:

A secant is a line connecting two points on a graph

A tangent is a secant with a time span of 0
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What is a tangent?What is a tangent?

A tangent is a secant with a time span of 0.A tangent is a secant with a time span of 0.
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Slope of a Tangent = Slope of a Tangent = v = v = dxdx//dtdt
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very steep line = very high slope = very high v at t1moderately steep line = moderate slope 
= moderate v at t2

shallow line = low slope = low v at t3

flat line: slope = v = 0 at t4

“downhill” line: slope = v < 0 at t5

very high v at t1
moderate v at t2

low v at t3

v(t1) > v(t2) > v(t3) > v(t4) = 0 > v(t5)
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Slope of a Tangent = vSlope of a Tangent = v
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slope at t4 = v at t4 = v(t4) = 0 m/s

slope at t5 = v at t5 = v(t5) = -0.35 m/s

slope at t1 = v at t1 = v(t1) = 2.71 m/s
slope at t2 = v at t2 = v(t2) = 0.69 m/s

slope at t3 = v at t3 = v(t3) = 0.36 m/s

v(t1) = 2.71 m/s
v(t2) = 0.69 m/s

v(t3) = 0.36 m/s

v(t4) = 0 m/s

v(t5) = -0.35 m/s
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A special case: constant velocityA special case: constant velocity
Velocity does not change with timeVelocity does not change with time

time in seconds
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In the special case of constant 

velocity (or any other linear 
function)

• Derivative = ∆x/∆t

Secant from t = 0.0 sec to t = 5.0 sec

•slope of secamt = vavg

•vavg=(8.0 m – 0.0 m)/(5.0 sec – 0.0 sec)

•vavg= 1.6 m/s

Tangent to a straight line is exactly the 
same as the line

•slope of tangent = v

•v= (8.0 m – 0.0 m)/(5.0 sec – 0.0 sec)

•v= 1.6 m/s

A special case: constant velocityA special case: constant velocity
Velocity does not change with timeVelocity does not change with time
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t1: slope of tangent = v(t1) = 1.6 m/s

t2: slope of tangent = v(t2) = 1.6 m/s

t3: slope of tangent = v(t3) = 1.6 m/s
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If velocity is constant, then the plot of v(t) vs time If velocity is constant, then the plot of v(t) vs time 

is a horizontal line with y=slope of x(t) vs t graphis a horizontal line with y=slope of x(t) vs t graph

NotationNotation

There are many ways to write the There are many ways to write the 

derivative.derivative.

If f is a function of x then the derivative of f If f is a function of x then the derivative of f 

is…is…

�� The rate of change in f(x) with respect to xThe rate of change in f(x) with respect to x

�� The slope of the tangent lines on the graph of The slope of the tangent lines on the graph of 

f(x) vs. xf(x) vs. x
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UnitsUnits

Remember a derivative is a slopeRemember a derivative is a slope

�� Specifically it is the slope of the tangent.Specifically it is the slope of the tangent.

�� Slope = Slope = ∆∆yy//∆∆xx

Units of slope = (the units of y)/(the units of x)Units of slope = (the units of y)/(the units of x)

�� Units of the derivative areUnits of the derivative are

t variableindependen  theof units

variabledependent   theof units

axis horizontalon  units

axis lon vertica units

Another Special CaseAnother Special Case

Points where the derivative does not existPoints where the derivative does not exist

�� DiscontinuitiesDiscontinuities

�� CuspsCusps

�� Vertical tangentsVertical tangents
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Up Next...Up Next...

VideoVideo

Khan AcademyKhan Academy

Slope of a line secant to a curveSlope of a line secant to a curve

http://youtu.be/8r8Vp_1iB4khttp://youtu.be/8r8Vp_1iB4k

Khan AcademyKhan Academy

Calculus: Derivatives 1Calculus: Derivatives 1

http://youtu.be/ANyVpMS3HL4http://youtu.be/ANyVpMS3HL4

These videos will start automatically if you are using the AP Physics C: These videos will start automatically if you are using the AP Physics C: 

Day 1 playlistDay 1 playlist


