
Math 12 0 Sp ring 2 001Class2 : Friday January 2 6
Com p uting trave leddistance fr o m ve locity

1.(a)Sup p ose you ar e driving your car ata constantvelocity of30 m ilesp e r hour.W hatdistance
do you travelin one hour?

(b)W hatdistance do you travelin one m inute ?

(c)N ow sup p ose at8:30:00 you startto accele rate.E ach second,you go 0:2 m iles/hour faste r.So,
your velocity at8:30:05 is ,andat8:31:00is .

(d)LetD be the distance you traveledfrom 8:30:00 to 8:31:00. IsD gre ate r o r sm alle r than
30£ (1=6 0)?
(e)IsD gre ate r o r sm alle r than 42 £ (1=6 0)?

W hy? E xp lain your answ e r !

2 .(a)To geta bette r e stim ate fo r D ,do the following ste p s.

Ste p 1.Com p lete the following table.

TA BLE 1
Tim e fro m 8:30:00 0 30 6 0

(in se conds)
V elocity

(in m iles/hour)
Distance traveled

(in m iles)

Ste p 2 .Use your r esultsin the above table to a p p roxim ate D .

(b)Isthisan ove r-estim ate or an unde r-estim ate for D ? W hy?

3.In Table 1above,w e usedthe IN IT IA Lvelocity for e ach tim e inte rval,i.e.,the velocity atthe
be ginning ofe ach tim e inte rval.

(a)Com p lete the table below using the T E R MIN A Lvelocity fo r e ach tim e inte rval.

TA BLE 2
Tim e fro m 8:30:00 0 30 6 0

(in se conds)
Te rm inalV elocity
(in m iles/hour)
Distance traveled

(in m iles)

(b)Use your r e sultsin the above table to ap p roxim ate D .

(c)Isthisan ove r-estim ate or an unde r-estim ate fo r D ? W hy? T hisiscalledthe R IGHT-HA N D
SUM fo r the distance,w hile our calculation from Table 1iscalledthe for
the distance.
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4.(a)To geta m o r e accurate estim ate,re p e atthe sa m e p ro cedure,butfor tim e inte rvalsthat
are halfaslong,i.e., se condsinste adof seconds,e ach.(You m ay use initialo r te r m inal
velocities,whiche ve r you p r e fe r.)

TA BLE 3
Tim e fro m 8:30:00

(in se conds)
V elocity

(in m iles/hour)
Distance traveled

(in m iles)

(b)Use your r e sultsin Table 3 to ap p roxim ate D ,the distance travelled.A re you using a left-hand
sum o r a right-handsum ? (You m ightwantto re view your w ork in Table 1andTable 2 .)

5.To getincre asingly m o r e accurate estim atesfor D ,the distance traveledfrom 8:30:00to 8:31:00,
w e coulddivide up the 1m inute into m o r e tim e inte rvals.

W ith 3 tim e inte rvals,e ach tim e inte rvalis¢ t=
6 0

seconds.
Letv1;v2 ;v3 r e p r e se ntthe velocitiesw e usedfor these 3 tim e inte rvalsin Table 1.
The n w e can w rite :

D ¼ ¢ t¢v1+

SIMILA R LY,with n tim e inte rvals,e ach tim e inte rvalwouldbe ¢ t=
6 0

se conds.
Letv1;v2 ;v3;¢¢¢;vn r e p r e se ntthe velocitiesfor these n tim e inte rvals.

The n w e can w rite :

D ¼ ¢ t¢v1+

6 .T he large r n is,the thisestim ate is.So asw e use la rge r andlarge r
valuesfo r n,andre p e atthisentire calculation for e ach n,we getsuccessively m or e accurate a p -
p roxim ationsfor D .

Thus,the E X A CT value ofD isw ritte n as:

D = lim
n! 1 [¢ t¢v1+ ¢¢¢+ ¢ t¢vn]


