
Day 10: 1.6 - Slopes of Tangents & Instantaneous Rate of Change

Example One: Let's Investigate!

A golf ball lying on the grassis hit so thatits initial vertical velocity is 25m/s. The height, h, in metres, of the

ball after t seconds can be modelled by the quadratic function h(f) = 4.91? +25.

 

 

 

 

 

 

 

 

  

a) Copy and complete the table for A(f).
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b) Explain how the time intervals in the first column are changing Bu

smaller and small)euch hme C Ae hag
Dec Teaser

c) Describe how the averagerate of change values in the fourth column are changingin relation to the

time intervals

and aloser do Is
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Recall: rate of change is a measure of how quickly one quantity (the dependent variable) changes

with respect to another quantity (the independentvariable)

Instantaneous Rate of Change represents the rate of

change at a specific point.

Tangentis a line that touches a curveat a single point.

The instantaneousrate of change correspondsto the
slope of a tangentto a point on the curve.

 

Relationship between slope of secants and slope of a tangent:

e As point Q becomesveryclose to tangent point P, the

slope of the secant line becomescloser to (or approaches,
denoted as >)

AsQ OP:
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e The slope of secant PQ > _jS cle of +ko °
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e The averagerate of change between P and Q >

instantane ou s Cade of change.

 

 
An approximated value for instantaneousrate of change at a point can be determined using:

e A Graph: By sketching the tangent to a point P andthen calculating the slope between point

P and another point on the tangentline

e A Table of Values: By estimating the slope between a point P and a nearby pointin the

table

e An Equation: By estimating the slope using a very short interval between a point P and a

nearby second point using the equation  
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Example Two: Using a graph

The graph showsthedistance traveled by a parachutist in

 

Distance Traveled by Parachutist (m) vs. Time (s)

 

  

 

 
 

       
 

the first 5 secondsafter jumping outof a helicopter. 65,
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Example Three: Using a table of values

A data recorder measured the distance travelled by the parachutist every half secondfor thefirst three seconds

of the jump.

Estimate the parachutist’s velocity 2 secondsafter jumping by using the table of values
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Example Four: Using an equation

Thedistance travelled by the parachutist, d(t), after t seconds can be modelled by the function d(t) = 4t?

Estimate the parachutist’s velocity 2 secondsafter jumping by calculating the speed over a very small interval
near 2 seconds.
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Let's Reflect:

Which of the three methods do you think would be the mostreliable?
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