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VELOCITY PROBLEMS 

By Raymond White 

 

Often there will be a whole genre of problems that look and feel nearly the same. They’ll 

be slightly different but they’ll deal with the same things. When that happens, it helps to have to 

memorize just one formula that tells us everything rather than many formulas which confuse us. 

Now we’re going to learn to deal with just such a genre, a set of problems that we will 

call velocity problems. We can deal with all velocity problems in a straight forward way by 

memorizing and starting with just one formula. And that formula — which you probably already 

know — is: speed = miles per hour which is how we typically measure the speed of cars, boats, 

airplanes, just about anything that moves in America. In Europe, they talk about kilometers, but 

forget about them, that’s their problem. For us, it’s miles. 

Now then, speed = miles per hour is just the start. We could and should write it also as 

speed = miles / hour. And, also, we should generalize it as velocity = distance / time or v = 
d
/t, 

so we can use other units, not just miles and hours, but also like, for example, feet and minutes. 

So, now let’s jump into it, ask ourselves some velocity questions, and see if we can see 

that they really are the same question (or nearly), just tangled in different ways. 

 

PROBLEM 1 

 

A train traveling at a constant speed k, takes 90 minutes to go from point P to point Q, a distance 

of 45 miles. What is the value of k, in miles per hour? 

 

Okay, let’s write the problem using our formula: v = d / t 

 

We have: time = 90 minutes, distance = 45 miles, and speed = k. So our formula says that 

 

k = 45 miles / 90 minutes 

 

Well, we’re almost done and we haven’t done much yet. We already have miles, but we don’t 

have hours. We have minutes but the problem is asking for hours. So, how do we convert 

minutes to hours? Easy. 60 minutes is an hour, and 90 minutes is 1
1
/2 hours. So we have 

 

 k = 45 miles / 1
1
/2 hours 

 

Which is correct, but miles per 1
1
/2 hours is not what’s wanted, we want miles per hour; that is, 

one hour. So, how do we convert 1
1
/2 hours to one hour? Multiple it by 

2
/3. Right? Sure. 1

1
/2 = 

3
/2 

and 
3
/2 × 

2
/3 = 1. But are we allowed to do that? Just change our 1

1
/2 hours to 1 hour? Of course 

we are, if we do the same thing to the numerator. So what is 45 miles × 
2
/3? It is 30 miles. 

 

So, what we end up with is: 

 

k (speed) = (45 miles / 1
1
/2 hours) × (

2
/3  /  

2
/3) = 30 miles/hour, or 30 mph and that’s our answer. 
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That was simple. Let’s do a harder one. 

 

PROBLEM 2 

 

Walking at a constant speed of 4 miles per hour, it took Jill exactly 1 hour to walk home from 

school. If she walked at a constant speed of 5 miles per hour, how many minutes did the trip 

take? 

 

Once again we start with our easy formula: v = d / t. We will always start there. If you can’t 

remember it, start with speed = miles per hour (that you can remember) and convert it v = d / t. 

 

Okay, what do we have? We have: Speed = 4 miles / hour and time = 1 hour. The distance we 

don’t know, not yet anyway. So, now what does our formula look like? It looks like this: 

 

4 miles/hour = d / 1 hour 

 

Now, from that, we can calculate the distance. If we multiply both sides by 1 hour, we get  

 

d = 4 miles/hour × 1 hour = 4 miles 

 

That is how far Jill lives from school. Now we have all three pieces: velocity, distance, and time. 

 

But we’re only half way done. The question continues: if she’s in a hurry and picks up the pace 

and walks, not 4 miles/hour but 5 miles/hour, now how long will it take her to get home? 

 

Okay, back to our original formula v = d / t but now the velocity (v) is changed, so we get 

 

5 miles/hour = 4 miles / t  

 

When we changed the speed, distance stayed the same, but time is now unknown. So solve for t. 

 

t = 4 miles / 5 miles/hour = 
4
/5 hour.  

 

And that is correct, except that the question wants minutes. So, how many minutes is 
4
/5 hour? 

Well, how many minutes are in one hour? 60. So, since we are allowed to multiply anything by 1 

and change nothing, we can multiply 
4
/5 hour by 60 minutes / 1 hour. The hours cancel giving 

 
4
/5 hour × (60 minutes / 1 hour) = 48 minutes which is the correct answer. 

 

So, if Jill walks 4 miles an hour, she gets home in one hour. But if she picks up the pace and 

walks 5 miles an hour, she gets home in just 48 minutes. 

 

This is exactly the kind of problem you may have to do on a college admissions test or a job 

application. If you can do this problem, you’re showing that you have some smarts about you. 
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PROBLEM  3 
 

Ms. Peters drove from her home to the park at average speed of 30 miles per hour and returned 

home along the same route at an average speed of 40 miles per hour. If her driving time from 

home to the park was 20 minutes, how many minutes did it take Ms. Peters to drive from the 

park to her house? 

 

Now we’re talking about two trips, one away and one back, one out and one in. For two trips, 

we’ll have to use our formula twice. But then what do we do to finish the problem? I don’t know 

yet, let’s just do one thing at a time and figure the rest out as we go. So — 

 

The first trip (out) is 

v = d / t which becomes 30 mil/hr = d / 20 min 

 

The second trip (in) is 

v = d / t  which becomes 40 mil/hr = d / t min 

So we know more about the out trip then the in trip: we know time. So we can use the out trip to 

learn the distance. One thing we know already is that the two trips have the same distance. 

 

d = 30 mil/hr / 20 min 

 

But it won’t do to have hours and minutes, so 

convert hours to minutes to get just minutes. 

 

d = 30 mil/60 min / 20 min = 10 miles 

 

 

 

 

 

 

 

 

Now that we know that the distance is 10 miles, we can use that in the in trip formula to calculate 

the in trip time, which is what the problem is asking for. 

  

v = d / t    Or, when we plug in the numbers: 

 

40 mil/hr = 10 mil / t 

 

Now isolate t. First multiply both sides by t, 

then divide both sides by 40 mil/hr and we get 

 

t = 10 mil / 40 mil/hr 

 

But, again, we don’t want hours, we want 

minutes. So, how many minutes in 1 hour? 

 

t = 10 mil / 40mil/60min = 15 minutes 

 

And that’s the final answer to the problem, the 

amount of time (in minutes) for the return trip. 

 


