
Averagespeed:

Type1:Whenspeedanddistancesaregiven.

Casea:Whenunequalportionofdistancesaretravelledatvaryingspeeds:

a1:Wheneachofvaluesofdistanceportionsaregiven:

Averagespeed=(Totaldistance/Totaltimetaken)

Whenavehicletravelsacertaindistanced1km ataspeedofS1km/hrandacertaindistance

d2km ataspeedofS2km/hr,theaveragespeedisgivenby,

S=(d1+d2)/((d1/S1)+(d2/S2))…..(1)

Example:Whenacartravelsfirst60km attherateof40km/hrandthenext80km attherate

of70km/hr.Whatisitsaveragespeed?

Inthiscase,wewilldirectlyapplyequation(1).

Hence,averagespeed,S=(60+80)/((60/40)+(80/70))=1960/37=52.973km/hr.

a2:Whenalldifferentdistanceportionsareexpressedasadistanceratioofasingle

portion:

Whenavehicletravelsacertaindistanced1km ataspeedofS1km/hrandanotherdistance

(x*d1)ataspeedofS2km/hr,theaveragespeedisgivenby,

S=(d1+(x*d1))/((d1/S1)+((x*d1)/S2))

=((1+x)(S1*S2))/(S2+(x*S1))…………(2).

Example:Whenacartravelsacertaindistanceat50km/hrand(1/3)oftheinitialdistance

at90km/hr,whatisitsaveragespeed?

ItsaveragespeedS=((1+(1/3))(50*90))/(90+((1/3)*50))(applyingequation2).

=56.25km/hr.

Caseb:Whenequalfractionsofdistancesaretravelledatvaryingspeeds:

Whenthevehicletravels(1/2)ofthedistanceataspeedofS1km/hrandtheremaining(1/2)

ofthedistanceataspeedofS2km/hr,

equation(1)becomes2d1/((d1/S1)+(d1/S2))

=(2*S1*S2)/(S1+S2)………………..(3)

Similarly,whenthevehicletravels(1/3)ofthedistanceataspeedofS1km/hr,secondand

third(1/3)ofthedistancesatspeedsS2andS3km/hrrespectively,

Averagespeed=(3*S1*S2*S3)/((S1*S2)+(S2*S3)+(S3*S1))…………………..(4)

Ingeneral,whenavehicletravels(1/N)ofthedistanceataspeedofS1m/hrandthe
subsequent

(N-1)fractionseachofadistanceof(1/N)atvaryingspeedsofS2,S3,S4…..SNkm/hr



respectively,

Averagespeed=(N*S1*S2*S3*…….SN)/((S1*S2*S3*S4….SN-1)+(S2*S3*S4*…..SN)+(Sum ofsimilar
sequenceof(N-2)terms)).

Example:Whenavehicletravelsfirst100km ataspeedof60km/hrandthenext100km at
aspeedof80km/hr,

Itsaveragespeed=(2*60*80)/(60+80)=68.57km/hr(byapplyingequation3).

Type2:Whenspeedandtimearegiven:

Casea:When,forunequaltimeperiods,varyingspeedsareencountered:

a1:whenthevalueofeachofthetimeperiodsarespecified:

WhenavehicletravelsataspeedofS1km/hrforatimeperiodoft1hoursandataspeedof

S2km/hrforatimeperiodoft2hours,

Averagespeed,S=((t1*S1)+(t2*S2))/(t1+t2)……………(5).

Example:Whenacartravelsfirst4hoursataspeedof70km/hrandthenext1.5hoursata

speedof100km/hr,whatisitsaveragespeed?

Itsaveragespeed,S=((4*70)+(1.5*100))/(4+1.5)(applyingequation5).

=78.1818km/hr.

a2:Whenalldifferenttimeperiodsareexpressedasaratioofsingletimeperiod:

WhenavehicletravelsataspeedofS1km/hrforatimeperiodoft1hoursandataspeedof

S2km/hrforatimeperiodof(x*t1)hours,

Averagespeed,S=((t1*S1)+((x*t1)*S2))/(t1+(x*t1))

=(S1+(x*S2))/(1+x)………………….(6)

Example:Whenacartravelsataspeedof40km/hrforacertaintimeperiodandataspeed

of60km/hrforhalftheinitialtimeperiod,whatisitsaveragespeed?

Itsaveragespeed,S=(40+(0.5*60))/1.5 (applyingequation6).

=46.66km/hr.

Caseb:When,forequaltimeperiods,varyingspeedsareencountered:

Whenavehicletravelsforfirstt1hoursataspeedofS1km/hrandthenextt1hoursata

speedofS2km/hr,

Averagespeed,S=((t1*S1)+(t1*S2))/(t1+t1)

=(S1+S2)/2=Arithmeticaverage…………..(7)

Example:Whenacartravelsataspeedof30km/hrforthefirst2hoursandataspeedof50

km/hrforthenext2hours,whatisitsaveragespeed?



Itsaveragespeed=(30+50)/2(applyingequation7)=40km/hr.


