
 
UNIT 3 

SEESAWS AND LEVERS 

3.1 The Behaviour of Seesaws  

After his usual Sunday morning run on the jogging track at the park, 
Neel looked for a place to sit down. The seesaw was perfect. He sat 
down on one side of the seesaw, munching peanuts. Before long, he 
was lost in thoughts about the homework for Tuesday.  

Suddenly, he felt his side of the seesaw go up, and saw Anu, also in 
her track suit, sitting at the other end, grinning at him. Her side had 
gone down. When did she come? He hadn’t noticed her.  

Neel: [muttering to himself] How on earth did that happen?  

Anu: [hearing him mumble] How on earth did WHAT happen?  

Neel: When you sat on the seesaw, your end came down! Don’t you 
see…? 

Anu: See what? Should it have gone up into the sky like a magic 
carpet?  

Neel: No, silly, what I mean is... [pausing hesitantly] Look, suppose 
you were sitting on one side of the seesaw, with no one on the 
other side. You would expect your side to be down, touching the 
ground, right? But what if I came and sat at the other end? My 
end would go down and yours would go up, right?  

Anu: Right. 

Neel: That’s what we expect, because I’m heavier than you. But when 
you actually sat down at the other end, your side went down! 
That’s what puzzled me. It was the exact opposite of what we 
expect. Right now, your end is touching the ground, and my end 
is up though I’m heavier. How did that happen? How do you 
explain this?  

Anu: Hmmm! I hadn’t thought of that. How DID that happen? [Pausing 
for a moment] You know, Neel, I have a feeling that the seesaw 
has some kind of laws, just like the laws of motion. 

Neel: You have something specific in mind? 
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Anu: Yep! So suppose there’s a law like this: 

  LAW OF SEESAWS  

  If A and B are sitting on a seesaw, one at each end, and if A is 
heavier than B, then A’s end would be down and B’s end would 
be up.  

Neel: That’s pretty good. But hold on! What we are seeing seems to go 
against it!  

Anu: Hey, the law is not wrong, but it applies only to fair seesaws. 
The way I’ve stated it is not good. Let’s revise it:  

   LAW OF SEESAWS REVISED 
  If A and B are sitting on a fair seesaw, one at each end, and if A 

is heavier than B, then A’s end would be down and B’s end 
would be up.  

Neel: Hey! You can’t do that! It would be just like saying, “People with 
a pure heart can walk on water.” You can’t test this statement, 
because if someone can’t walk on water, you would simply say 
that the person doesn’t have a pure heart. Unless you define 
‘pure heart’, this law is not testable. 

Anu: I see what you are saying. But how is that relevant for fair 
seesaws? 

Neel: What exactly do you mean by ‘fair seesaw’? How would you 
know if a seesaw is fair? Every time you come across a 
counterexample, you would have the freedom to say, “Oh, that’s 
because it’s not a fair seesaw.” Then you can always claim that 
your law is true. It can never be tested and shown to be false — 
it is not falsifiable. For the law to be testable, we have to say 
what we mean by ‘fair seesaw’, and what would not count as a 
fair seesaw. And for this, we have to define the concept. Only 
then can we figure out under what conditions the side with the 
heavier person would be down and under what conditions that 
side would be up.  

Anu: So what you are saying is, a law should tell what kinds of 
counterexamples would show that the law is not true. 

TASK 3.1 
Try to state a ‘Law of Seesaws’ without using the idea of ‘fair seesaw’.  
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3.2 The Behaviour of Levers 
On Monday morning at school, Rafa listened attentively as Anu and 
Neel talked about their experience at the park — the puzzlement of 
why Anu’s side of the seesaw went down, and Neel’s side went up, 
even though Anu was lighter.   

Rafa: Listen! It will be much easier if we have pictures. So let’s start  
with a picture of a 
seesaw, something  
like this. (Talks as 
he draws Fig. 3.1.) 

 

Anu: This figure includes a fulcrum around which the two sides of    
the seesaw oscillate, 
right? Let’s call the sides 
A and B. So A and B 
undergo a rotatory 
movement, with the 
fulcrum (F) as the   

  center. (Adds labels to get Fig. 3.2.) 

Neel: That’s a good start. 

Rafa: Let us try this. Suppose Anu sits on one side of the seesaw,  
close to the fulcrum. 
(Adds an oval: Fig. 
3.3.) That is Anu. 
Anu’s weight will 
make Side B go down, 
right?   

  Suppose we want to make Side B go up so that the seesaw 
is horizontal.  We can 
apply force at the end 
(where the arrow is) by 
either pulling or pushing 
it up. (Fig. 3.4.) How 
much force would we 
need to use?   

Anu: Isn’t it just like when you want to open a heavy door? If you 
push it close to the side of the hinges, you have to push really 
hard. But if you push it on the side away from the hinges, you 
need to use a lot less effort. 
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Rafa: And what if I was 
trying to push 
Side B up at the 
point where you 
are sitting, Anu? 
(Fig. 3.5)  

Neel: That would need much more force. More than you will have to 
use if you push up at the end. In fact, the force will have to be 
equal to Anu’s weight for the side to move up. 

Rafa: And what if you, Neel, are the one sitting on the seesaw? 

Anu: He weighs more than me, so you will need more force to push 
him up.  

Neel: Interesting. Let us change the scenario a bit. Anu is sitting on 
Side B, exactly as in the earlier case, close to the fulcrum. Rafa, 
we could make Side B go up by pushing down on Side A at 
different points. Let’s 
consider two of them. 
One would be close 
to the end of A. How 
much force would 
you need to apply? 
And the other point 
for pushing down    

on Side A is at the same distance from the fulcrum as Anu on 
Side B. How much force would you need to apply in this case? 

Rafa: Whether we are pushing down side A or pulling up side B, the 
force needed would be the same, right?  

Neel: Yes! There HAS to be a pattern here. Can we come up with laws 
for the behavior of seesaws? What are the variables here?  

Anu: What do you mean by ‘variable’? 

Neel: Hmmm, let’s see. A VARIABLE is something that varies. Take an 
example. All adult humans have a brain, and a heart. This 
doesn’t vary. But humans also have properties that vary. If you 
look across humans, there are differences in height. Also in hair 
colour, skin colour, and eye colour. So among the properties of 
humans, height, hair colour, skin colour, and eye colour are 
variables. These variables have VALUES. A person’s eyes could be 
black, dark brown, light brown, blue, or green. When we specify 
the actual colour of someone’s eyes, we are specifying the value 
of that variable for that person. 
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Anu: Cool! So are you saying that there are variables in the behaviour 
of seesaws? 

Neel: Exactly. One variable that affects the behaviour of a seesaw 
must be the weight of the object. Another variable might be the 
distance of the object from the fulcrum. We’ll have to test it. 

Rafa: You’re right! We need to think of doing some experiments to 
figure things out. 

Neel: Hang on! What if we start with one half of a seesaw? Make the 
other side dotted, and ignore it for now. [Draws Fig. 3.7.] So we 
have the thick line for Side B, a triangle for the fulcrum, and an  
object placed on Side B. 
What we’re trying to figure 
out is: How much force is 
needed to raise the end of 
Side B so that the side is 
parallel to the ground?  
 We know how much force is needed if we apply it right below 
the weight: the force would be the same as the weight that the 
object exerts downward. And we agreed that if the force is 
applied at the end of the side, the effort would be much less. 

Rafa: You know what you just did, Neel? You’ve converted the seesaw 
into a lever!  

Anu: That’s right! A seesaw is actually a kind of lever, isn’t it? So the 
laws for a seesaw would be the same as the laws of a lever.  

Rafa: What are the relevant variables for the laws then?  

Anu: Hmm, the force needed depends on the distance from the 
fulcrum to the weight. That would be one variable. It also 
depends on the distance from the fulcrum to where the force is 
applied. So that is another variable. 

Rafa: Nice, Anu! 

Neel: That’s fine, but what about the weight of the object? 

Rafa: Of course that would also be a variable. How about this for a 
law? 

  LAW 12: For an object with a given weight placed on a lever, the 
greater the distance from the fulcrum to the object, the 
greater the force required to pull it up. 

Anu: Here’s another law then: 
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 LAW 13: For an object with a given weight placed on a lever, the 
greater the distance from the fulcrum to where the force is 
applied, the lesser the force required to pull it up. 

Neel: And another one: 

 LAW 14: The greater the weight of the object, the greater the force 
required to pull it up. 

Anu: Oh, wait. We can’t ignore Side A. Like we said, we can also lift  
Side B by pushing 
down on Side A. So 
let’s bring back Side 
A! Then it would be 
exactly as in the 
diagram we had 
earlier. This one.  

Rafa: Yes, let’s take the whole seesaw. It doesn’t matter whether we 
are pushing down side A or pulling up side B. The same laws 
would apply, right? 

Neel: Yes! Suppose we now also place an object on Side A. 
[Draws Fig. 3.8] We now have weights on both sides  of the  
seesaw. 

Anu: Let’s say that the blue 
object is heavier than 
the orange one. Now 
the question is, under 
what conditions 
would placing the    

  orange object on Side A make Side B with the blue object go up? 

Neel: Aha! This is where we started, right? Why Anu’s side went down 
and mine went up. How about the laws we just stated, would it 
work?   

 Law 12: The greater the distance between the fulcrum and the 
object, the greater the force required to lift the object.  

 Law 13: The greater the distance between the fulcrum and the 
location of the force applied, the lesser the force required 
to lift the object. 

 Law 14: The greater the weight of the object, the greater the force 
required to lift it.  

Rafa: We’re back to the laws we already have! And we’re back to the 
question this all started with, when Neel, your side was up and 
Anu’s was down. So the question we’ve clarified is:  
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  Under what conditions would the side with the heavier object be 
up and the side with the lighter object be down?  

Neel: Wait a minute. If there are objects on both sides of the seesaw, 
their weights are exerting downward forces. So we have to ask:  

  Under what conditions would the forces on the two sides be 
equal?  

Rafa: Great! Let’s… 

Anu: My head is smoking. I can’t do this anymore. Can we come back 
to it tomorrow? 

Rafa: Sure, let’s do that. 

When Anu, Neel and Rafa met the next day, each of them had 
independently come up with a law:  

 LAW 15: If the weights are W1 and W2, and their distances from 
the fulcrum are D1 and D2 respectively, then:   

   W1D1 = W2D2  

They were thrilled that all of them had come up with the same law.  
 


