
!ne %ype of *ntegral

!escri'(ion: Students e)plore the concept o0 de0inite integral by using a velocity graph to estimate the distance a

car travels8 They count grid squares beneath the graph; and then make the squares smaller to improve the

accuracy o0 their appro)imation8 They use the same method to appro)imate de0inite integrals 0or several di00erent

0unctions8

Tec-nolo/0 S(ren/(-: =y using the given dynamic square grid to subdivide an area under a curve; students can

easily use these squares to appro)imation the area under a graph and then use even smaller squares to improve

the accuracy o0 their appro)imation8

345ec(i6es: >)plore the concept o0 de0inite integral? use the velocity 0unction and a grid to appro)imate total

distance traveled? estimate the de0inite integral 0or various 0unctions over a given domain

7rerequisi(es: @nderstanding o0 the relationship betAeen rate; time; and distance traveled? 0amiliarity Aith graphs

o0 velocity as a 0unction o0 time

Su//es(ed ;rade =e6el: BB to BC

Ske(c-'ad =e6el: =eginning

Su//es(ed !ura(ion: DE minutes

Su//es(ed Classroo@ Se((in/: Whole Class; Student Pairs8 This activity; designed 0or use by student pairs; can

be easily modi0ied 0or AholeIclass use8

7re'ara(ion: JevieA the Kctivity Lotes8 PrevieA the student sketch8 Work through the steps on the Aorksheet

and make a copy o0 the Aorksheet 0or each student8

Aa(erials: Lone

S(uden( Borks-ee(CsD: One Type o0 Nntegral

S(uden( Ske(c-: De0inite Nntegral8gsp

7resen(a(ion Ske(c-: Lone

Eoca4ular0: Velocity; de0inite integral

Ske(c-'ad Eersion: GSP5
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Usin% the Sketch:

!n p%ge ( )* this sketch1 st23ents %4e gi5en the p6)t )* % *2ncti)n

th%t 4ep4esents the 5e6)cit7 )* % c%48 The7 2se % s:2%4e g4i3 t)

s2;3i5i3e the %4e% ;et<een the *2ncti)n=s p6)t %n3 the time %>is %n3

t) *in3 %n %pp4)>i?%ti)n *)4 the t)t%6 3ist%nce the );@ect t4%5e6s8

Ai4st1 the7 2se the *%ct th%t )n the inte45%6 BCD1 (DDE1 the *2ncti)n is

c)nst%nt t) *in3 the e>%ct t)t%6 3ist%nce t4%5e6e3 ;7 2sing %

4ect%ng6e8 Then1 st23ents 6))ke3 %t the sh%3e3 4egi)n )n the

inte45%6 BD1 FDE %n3 c)2nt the n2?;e4 )* s:2%4es th%t %4e ?)4e th%n

h%6* sh%3e3 t) %pp4)>i?%te the %4e% 2n3e4 the c245e )n th%t

inte45%68 The7 then ?%ke the s:2%4es in the g4i3 s?%66e4 %n3 4epe%t

the p4)cess t) get % ?)4e %cc24%te %pp4)>i?%ti)n8

!n p%ges GHF1 st23ents 6))k %t )the4 *2ncti)ns %n3 2se the s%?e

p4)ce324e t) esti?%te the 3e*inite integ4%6 *)4 these gi5en *2ncti)ns

)5e4 % speci*ie3 3)?%in8 !n p%ge I1 st23ents %4e ch%66enge3 t) p6)t

thei4 )<n *2ncti)ns %n3 esti?%te thei4 3e*inite integ4%6s %n3 t)

3eci3e <h%t the7 sh)263 3) <ith s:2%4es ;e6)< the %H%>is8

Sketch Tips:

Sketch Tips sh)< ski66s nee3e3 in this %cti5it71 %n3 the step %t <hich the ski66 is *i4st 2se38

S"e$%h ()* ()* Shee$ or ()* -).eo

Step &' (h*+,e the -*./e o1 * +/23er 5p*r*2eter6 (h*+,i+, 8*r*2eter9

8.ot * 1/+ctio+ /9i+, !raph ' Plot ,ew /unction 8.otti+, ;/+ctio+9

?$o)$? @2AB2B@$C?1CD$>E
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