
Instantaneous Rate

!escription: Students learn about instantaneous rates and derivatives by investigating the rate o3 change o3 a

door5s angle as it closes6 They look at the graph o3 the angle as a 3unction o3 time; calculate the average rate o3

change between two points on the graph; make the time di33erence between the points smaller and smaller; and

discover that the average rate (the slope o3 the secant) approaches a limiting value: the derivative6

,echnolog0 2trength: @y adjusting a slider to make the separation between two points (times) incredibly small;

students can approBimate the instantaneous rate o3 change at a point or the slope o3 the tangent at that point and

make a connection between these two concepts6

3b5ecti6es: Make a connection between the instantaneous rate o3 change at a point and the slope o3 the tangent

to the graph at that pointD see the instantaneous rate as a limit o3 the slope between two points

7rere8uisites: Eamiliarity with 3inding slope given two points on a graph

2uggeste: ;ra:e Le6el: FF to FG

2>etchpa: Le6el: @eginning

2uggeste: !uration: HI minutes

2uggeste: ?lassroom 2etting: Whole Class; Student Pairs6 This activity; designed 3or use by student pairs; can

be easily modi3ied 3or wholeMclass use6

7reparation: Neview the Activity Potes6 Preview the student sketch6 Work through the steps on the worksheet

and make a copy o3 the worksheet 3or each student6

Aaterials: Pone

2tu:ent Bor>sheetCsD: Qnstantaneous Nate

2tu:ent 2>etch: Qnstantaneous Nate6gsp

7resentation 2>etch: Pone

Eocabular0: Qncreasing; decreasing; rate o3 change; average rate o3 change; instantaneous rate o3 change;

derivative; tangent; limit

2>etchpa: Eersion: GSP5
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!sing the *ketch:

!n this sketch+ st,-ents in.estig0te the 10te 23 ch0nge 23 0 -2214s

0ng5e 67 3i1st -10gging 0 p2int 052ng the ti9e 0:is 0n- 26se1.ing

h2; the 0ng5e 23 the -221 ch0nges< The7 then 522k 0t the -2214s

p2siti2n 0t t;2 -i33e1ent ti9es 0n- ,se the c05c,50t21 t2 c29p,te the

0.e10ge 10te 23 ch0nge 6et;een the t;2 p2ints< The7 0->,st 0 s5i-e1

th0t c2nt125s the sep010ti2n 6et;een the t;2 ti9es 0n- 26se1.e the

c2nnecti2n 6et;een this 0.e10ge 10te 0n- the s52pe 23 0 gi.en

sec0nt 5ine th12,gh these t;2 p2ints<

St,-ents in.estig0te 3,1the1 67 p1essing 0 se1ies 23 0cti2n 6,tt2ns

th0t en065e the sep010ti2n t2 6ec29e inc1e-i657 s9055 0n- 67

t06,50ting the .05,es 23 the 0.e10ge 10te< St,-ents -isc2.e1 in thei1

t065e th0t 0s the sep010ti2n 6et;een the t;2 p2ints gets s9055e1

0n- s9055e1+ the 0.e10ge 10te 0n- sec0nt s52pe 0pp120ch 0 5i9iting

.05,e< St,-ents 0pp12:i90te this inst0nt0ne2,s 10te 0n- 90ke 0

c2nnecti2n 6et;een this 10te 0n- the s52pe 23 the t0ngent 5ine t2 the

g10ph 0t th0t p2int<

*ketch .ips:

Sketch Tips sh2; ski55s nee-e- in this 0cti.it7+ 0n- the step 0t ;hich the ski55 is 3i1st ,se-<

Sketch Tip Tip Sheet or Tip -ideo

!"ep &' ()l+ul)"e )n e.press1on us1ng Number ( )#*c%*#te          4s1ng "5e ()l+ul)"or

!"ep &' (l1+6 ) 7)lue 1n "5e s6e"+5 "o en"er 1" 1n"o "5e ()l+ul)"or 4s1ng "5e ()l+ul)"or

!"ep 8' A:: ) ro; "o ) ")ble by :ouble>+l1+61ng ;1"5 "5e -rro/ "ool ?or61ng ;1"5 @)bles
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