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Objective of this Article

Why should you read this article?

This article cites the importance of average speed and its different applications in solving questions
on time, speed, and distance.
To get the best learning out of it, you should know some basics such as:

* You are expected to possess the conceptual understanding of the basics of Distance topic,

+ And the relationship between the three variables time, speed, and distance - in the form of

D =S x T formula.
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What will you learn from this article ?

The concept of Average Speed is an important one in the context of GMAT. Hence, the basic

objective of this article is to:
v' provide conceptual clarity of the topic, Average Speed.

v solving relevant examples explaining the concepts.

v' looking into different learnings and important takeaways.

Concept of Average Speed

Total distance travelled
Total time taken to travel that distance

In theoretical terms, average speed =

Let's take an example to have a more detailed explanation of the definition.
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@ A bus covers a certain distance at an average speed of 40 mph, while returning the same
distance it runs at an average speed of 60 mph. What is the average speed of the bus
throughout the journey?

A. 20 mph

36 mph

48 mph

. 50 mph

54 mph

mo N w

£¥ Solution:

Onward

Distance

Average Speed ?

The information in the question can be collated in the following DST table:

Distance Speed Time
Onward Journey D 40 mph -
Return Journey D 60 mph -

A Common Mistake:

While apparently it may look like the average speed is the arithmetic average of the two speeds

40+60
2

given, i.e. =50 mph, this is not the correct approach

The Calculation of Average Speed:

It needs to be considered that for any given journey, average speed is defined as the ratio of the

total distance travelled and total time taken to travel that distance.



https://e-gmat.com/free-trial-registration/?utm_source=gc&utm_medium=article_pdf&utm_campaign=article&utm_content=and_or_article
https://e-gmat.com/free-trial-registration/?utm_source=gc&utm_medium=article_pdf&utm_campaign=article&utm_content=and_or_article

If we assume the distance on onward journey as D, return journey distance will also be D.

« Therefore, the total distance travelled = 2D.

D D
Now, the time taken for the onward journey = s hrs and time taken for the return journey = p hrs

Total distance travelled

* Therefore, the average speed = -
g€ 5P Total time taken

= ZDD mph =48 mph
* 50

l=
o

(GYAELCEWENS

As you have observed, although we assumed the value of the unknown distance as D, the final
answer doesn't contain D.

It happens whenever you have the distance as constant and journey is divided into two
equal parts. This can be generalised as follows:

The generalised formula:

Let us assume that a journey has two equidistant part, D each, covered at an average speed of
aand b.

Time taken to complete the first half of the journey = g

Time taken to complete the second half of the journey = %

. 2D 2ab
Therefore, the overall average speed of the journey = = —

D D a+b
20 760

The above specific case shows the example when the journey is divided into two equal parts.

Let's take another example to understand the application of above take away.
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Joey covered his journey of 15 miles in two parts. He covered the 15t part of his journey at
y J y p P J y

x mph and the second part in y mph. What is Joey's average speed throughout the whole
journey?

Statement1:x=2.5,y=5

Statement 2: Distance covered in both parts of the journey is same

£¥ Solution:

Journey 1 Journey 2

Distance = 15 miles

In this question it is given that:
+ Joey covered a journey of total distance 15 miles in two parts
+ Speed in the 15t part of the journey = x mph
 Speed in the 2" part of the journey =y mph

Distance Speed (in mph) | Time Taken (in
Covered (in hrs)
miles)

1st part of D1 X

journey
Znd part of D2 v

journey

Total D1+D2=15

As we need to find out the average speed of Joey's whole journey, we need to know two things:
« The total distance, which is already provided as 15 miles.

The total time taken to cover that distance, which is the sum of the individual times taken to
cover the 1st and 2nd part separately.
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Analysing Statement 1:

Now, analysing Statement 1 independently, it says x = 2.5 mph and y =5 mph.

Distance Average Speed | Time Taken (in
Covered (in (in mph) hrs)
miles)

1st part of

journey 25
Zod part of

journey 5

Total 15

* Considering this statement only, we get the information about the individual speeds only.
© But this does not provide any information about the distances covered in each
individual part of the journey - so, we cannot calculate the time taken for the parts

of the journey.

Hence, Statement 1 is not sufficient to answer the question.

Analysing Statement 2:

Analysing Statement 2 independently, it says the distance covered in both parts of the journey is

same.
Distance Average Speed | Time Taken (in
Covered (in (in mph) hrs)
miles)

1st part of

journey 7.5 X
Zod part of

journey 7.5 v

Total 15

+ It means each of the individual part of the journey is of 7.5 miles.
o But this does not provide any information about the speeds in each individual part

of the journey - so, we cannot calculate the time taken for the parts of the journey.

Hence, Statement 2 is not sufficient to answer the question.
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Combining Both Statements:

Now, combining the information from both the statements, we have:
+ Individual speeds in each part, x =2.5 mph and y =5 mph

+ Distance in each part of the journey = 7.5 miles

Distance Average Speed | Time Taken (in
Covered (in (in mph) hrs)
miles)

1t part of

journey 7.5 2.5
2nd part of

journey 7.5 5

Total 15

Considering both together, we can calculate the time taken for individual parts of the journey, and
hence the total journey time. From that we can calculate the average speed.

As we are getting the answer by combining both the statements, correct answer choice is option C.

Note:

Although for the question you don't need to calculate the final value, the average speed here will

be as follows:

Total distance travelled
Total time taken to travel that distance

15 15
= sg—wE = E—3.33mph

25775

Average speed =

Because the distance is divided into two equal parts, we can also calculate the average speed as

2X25x%x5 _ 2%x25x%x5
25+5) 7.5

= 3.33 mph [application of the % formula]

Let us take another example to solidify our understanding and then move to the next topic.
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@ Mike started his road trip in his bike and moved at a constant speed of 50 mph. After
completing p% of his total journey, his bike started malfunctioning, and therefore, he had
to complete his journey at half of his normal speed. What is the average of Mike's whole

journey, in terms of p?

£¥ Solution:

In this question, first we can consolidate all the given information.
+ Here Mike's journey is getting divided into two parts -
o Tstpartis p% of total journey distance, completed at 50 mph
o 2nd or the remaining part of the journey, completed at 25 mph

We need to find out the average speed of Mike throughout the whole journey.

Distance Speed Time
Before bike p% of total journey 50 mph -
malfunction distance
After bike (100-p] % of the total 25 mph -
malfunction journey distance

Now you can see that the total distance is not mentioned here. If we assume the total distance to be
D, then

15t part of the journey = p% of D = %, and remaining part of the journey = (D - fTDo

As we have the individual distances and speeds for every segment of the journey, we can now

calculate the time taken for each segment as follows:

pD

100 D
Time taken to complete the 15t part of the journey = 100 prs = 2= s
50 5000
pD
D - 350 100D — pD
And, time taken to complete the 2" part of the journey = % hrs = Top hrs

Now that we know the total distance and total time for the journey, we can calculate the average

speed of the whole journey as follows:

A Jo D 5000
verage speed = —5 L1000 —pD ~ 700 - p
5000 2500
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(GCYAELCEWENS

v Although we assumed the value of the total distance as D, the final answer is independent
of D. This is happening because the distance remains constant and does not influence the
average speed.

v" Although the journey is taking place in two separate parts, the overall journey distance
remains constant. In cases like this, one can assume any constant value as the total
distance for the ease of calculation. For example, in this case, if the distance is assumed to
be 100 in place of D, the overall simplification process becomes very easy. Check the
following:

As the total distance is assumed to be 100, then
« 1stpart of the journey = p% of 100 = p, and remaining part of the journey = (100 - p)
As we have the individual distances and speeds for every segment of the journey, we can now

calculate the time taken for each segment as follows:

« Time taken to complete the 15t part of the journey = % hrs

+ And, time taken to complete the 2" part of the journey = —102; E hrs

Now that we know the total distance and total time for the journey, we can calculate the average

speed of the whole journey as follows:

100 5000

100 —p ~ 200 — p
25

Average speed =

P
50 +

@ On a certain day, Rosita started driving towards Stevie’s place at a speed of 45 mph. After
moving for 2 hours, she realised that she needed to reach Stevie’s place in another 2 hours
only. Therefore, she increased her speed to 65 mph and reached Stevie's place exactly on

time. What is the average speed of her journey?

£2 Solution:

In this question, the journey has happened in two parts.

In the 15t part, Rosita moved at 45 mph for 2 hrs. Therefore, the distance covered = (45 x 2) = 90 miles

In the 2nd part, Rosita moved at 65 mph for 2 hrs. Therefore, the distance covered = (65 x 2) = 130 miles
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Distance (in miles) Speed (in mph) Time (in hrs)
1st half of the 45*%2=90 45 2
journey
2ot half of the 65*2=130 65 2
journey

Total distance travelled by Rosita = (90 + 130) miles = 220 miles

Total time taken to travel that distance = (2 + 2) hrs =4 hrs

Total distance travelled

Hence, the average speed of the journe
8¢ 5P J y Total time taken

2%0 mph =55 mph

Key Takeaways

If looked closely, one can see that the average speed in this case is the arithmetic average of the

two given speeds. Let us see the logic behind that:

Assume a scenario when a moving body travels at a speed of x mph for t hrs and at a speed of y mph
for next ‘t’ hrs.
* Inthe 1stt hours, the distance covered = xt miles
* Inthe next t hours, the distance covered = yt miles
o The total distance covered = (xt + yt) miles =t (x + y) miles

o Total time taken to cover the distance = (t + t) hrs = 2t hrs

Total distance travelled
Total time taken to travel that distance

Therefore, the average speed =

_tx+y) _ Xty
T TRDSE

o which is essentially the numerical average of two speeds given.

Hence, we can say if the journey is divided into two parts, in which every part is travelled for the
same amount of time, the average speed of the journey is the numerical average of the two

individual speeds.

Page 10
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This logic can also be generalised for journeys which are divided in more than two parts, and the
time taken to cover each part is same.
Let’s say we are considering a scenario where the journey is divided into 3 parts, with the speeds in the
three parts are x, y, and z respectively and the time taken to cover each part of the journey is same.

+ In such scenario, we can say the average speed of the whole journey is nothing but the

average or arithmetic mean of the three individual speeds, i.e. GAPAL

The same concept can also be generalised for journeys which are divided into multiple parts, with

each part takes the same time to cover.

Casel Case 2
=>amph ©=>b mph =X mph =V mph
— | r— | e e .
Distance Same Different
Time Different Same
2ab (x+y)
Average Speed S A
ge =P (a+b) 2

@ A bus covers a certain distance at an average speed of 100 mph without any stoppages.
While returning the same journey the bus covers the distance at an average speed of 60

mph with stoppages. What is the average stoppage time per hour taken by the bus?

£2 Solution:

This question can be solved using multiple methods:

Method 1:
Let's assume the total journey distance in either direction is D
. : D
Therefore, time taken for onward journey = To0 hrs

And time taken for the return journey = 6—DO hrs

D D

The difference in journey time indicates the stoppage time, which is (% - E) = Ehrs

. D . . D
In the journey of — hrs, stoppage time is —-hrs

Therefore, the average stoppage time per hour =

60 2 X
hrs = — hrs == hrs|= 24 minutes
150 5

2lolg]s

Page 11
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Method 2:
Let's assume the distance to be 300 miles (Icm of 100 and 60).
Therefore, time for the onward journey = % =3 hrs
And time for the return journey = % =5hrs
The extra time indicates the stoppage time, which is (5-3)=2 hrs

In the journey of 5 hrs, stoppage time is 2 hrs, therefore, average stoppage time per hour = % hrs

= 24 minutes

Method 3:

As the decrease in speed is happening due to stoppages, that decrease would have been absent if
there were no stoppages. Here the decrease in speed is (100 - 60) = 40 miles per hour.

Now, when the bus was running without any stoppages, the average speed was 100 mph. At this

speed, the bus could have completed 40 miles distance in a time of% hrs or 24 minutes, which is

effectively the stoppage time.

On a similar note, if the decrease in speed was 80 miles per hour, then the bus would have completed

, , . . 80 ,
that 80 miles distance in a time of Too hrs or 48 minutes.

LGCYAELGEWE

Although the distance remains same in both onward and return journey, the average speed

decreases because of the increase in the total journey time due to stoppages.

Page 12
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Generic case: Calculation of Average Speed when the
journey is divided in more than two parts

Till now we have mostly taken up those examples where average speed is calculated in the
journeys divided into two parts. However, the concept of average speed is applicable to cases

where the journey is divided into more than 2 parts. Let's consider the following example:

@ A train covered first 150 miles of its journey at an average speed of 50 mph. After that it
met with a small accident and its speed decreases to ‘a’ mph. It continued its journey for 4
hrs and then its speed decreased further to 20 mph. Running at this speed, the train

completed the journey in total 12 hrs. Find the value of ‘a’, if the average speed of the
whole journey is 33.33 mph.

£2 Solution:

w— f"}“-?D mph
9 150 miles Q

waw amph
E’L £ s @‘{”m
Lo 20 mph
L]
E’L(’?\

9 Total time C) 12 hrs hverage speed £y 33.33 hrs o

In this question, the journey is separated into 3 parts, with each of them having different speeds.
We can consider the whole information in the following tabular form:

Distance Covered (in

Average Speed (in

Time Taken (in hrs)

miles] mph])
1=t part of journey 150 50 3
20d part of journey a 4
3rd part of journey 100 20
Total 12

As the total journey time is 12 hrs, the journey time for the 3@ part=12 - (3 +4) hrs =5 hrs
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Total distance travelled

Also, we know average speed = -
€SP Total time taken

Total distance travelled

Or,33.33 = 1

Or, total distance travelled = 33.33 x 12 = 400 miles

Therefore, the distance travelled in the 2"d part of the journey = 400 - (150 + 100) miles = 150 miles

150
So, the average speed in the 2™ part of the journey = - 37.5mph

(GAELCEWENS

In this question we can see the application of average speed where the journey is completed in
more than two parts. But the procedural approach of the concept remains same -
+ Average speed is used as per the basic definition, i.e. the ratio of total distance travelled,
and total time taken
« Whether the journey is divided in two or more than two parts, the procedure of calculating

the average speed remains same

Page 14
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Key Takeaways from the article

. . Total distance travelled
« By definition, average speed of a journey = ! v

Total time taken

« If ajourney is divided into two equal parts, with individual speeds a and b respectively,

2ab
then the average speed of the whole journey is denoted by o However, this formula

cannot be generalised for a journey which is divided into more than 2 parts.

 If ajourney is divided into multiple parts, and the time taken to cover every part is same,

then the average speed of the whole journey is denoted by the average or arithmetic mean

of the individual speeds at which the individual parts are covered.
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