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As you have already learned by reading the 

booklet, one of the most iconic dinosaurs 

who lived during the Jurassic period is the 

brontosaurus. It was a gigantic dino with very 

long tail and neck which were merely used 

for balance. 

Due to its huge and massive size, 

Brontosaurus could not hide anywhere or 

run fast from its predators. In order to 

protect itself against predators, Brontosaurus 

used its long neck to keep its head away from 

shorter predators. It also used its tail as a 

whip to make a huge sound to scare off its 

predators.

On many occasions though, its long neck and 

tail were used to attack and whip its 

predators. For instance, its large neck was 

filled with a system of air sacs that helped in 

fighting its enemies. All of its strength was 

concentrated on these body parts.

Are you ready to find out the reason why 

brontosaurus had very long and massive 

neck and tail?

Lets perform the next page’s experiment to 

get answers for the above questions!

Get ready to discover what momentum is 

and which factors affect it. 

- Why do you think brontosaurus’ long neck 

was helpful to whip predators? What would 

happen if its neck was shorter? 

- Do you think that the mass of the neck 

affected the impact? What would happen if 

its neck was lightweight?

Level Of Difficulty 

Materials Needed:
®

- Engino  (STH61).

- Measure tape.

Some dinosaurs used their sharp teeth to fight their 

enemies or their predators! Brontosaurus was not one 

of them! Perform the following experiment to discover 

which of its strengths it used to fight its predators.

Learning about:  

What is momentum?

Which factors affect momentum?

Discover:Momentum

Procedure:

1. Find the instructions and build the 

Dinosaur’s neck model.

2. For safety reasons it is better 

you conduct the experiment at a 

spacious place and make sure no 

one is standing in front of the 

model.

3. For each case you need to hold the 

model from the top with one hand 

and elevate the neck horizontally 

with the other one. For each trail the 

predator should be placed on the 

center of the base (see the picture on 

the right).

4. For case 1 lift the neck up and let it 

hit the predator. The gained velocity 

is due to the gravitational pull of the 

Earth. Use the measure tape to find 

the distance that the predator 

travelled. The distance should be 

measured from the center of the base 

until the closest point of the predator.  

Write your observations on exercise 

1 and try to explain them.

1. a) How much distance did the predator travel?

b) Complete the gaps in the sentences in order to  

explain your observations using the words:  

stops, lost, moves, predator. 

Dinosaur’s neck

neck

predator

base

a) Predator’s travelled distance = ...............cm

b) The neck loses velocity and ................... while the 

predator gains velocity and .................... . This is what 

we call momentum. Momentum is transfered from 

the neck to the ..................... . The momentum 

.................... by the neck is gained by the predator.  

Experiment with the dinosaur’s neck

side view 
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3. a) Measure and note how much distance the 

predator travelled.

b) Compare the results for the three cases. 

Note that the mass for case 2 and 3 is the same.              

4. Which is the relationship between momentum and  

velocity (increased length)?                  

momentum, distance, increased, mass 

a) Predator’s travelled distance = ...............cm

b) 

Procedure:

5. Build an additional mass as it is 

shown below. 

6. For case 2 place the additional part 

to the neck (see the picture below). 

Then repeat the procedure to whip 

the predator and do exercise 2.

7. For case 3 switch the additional 

mass from the neck to the position 

shown below. In that way you are 

actually increasing the length of the 

neck, so that greater velocity is gained 

just before the collision. Let the neck 

hit the predator and write your 

findings on exercise 3 and 4.

2. a) Note the predator’s travelled distance.

b) Fill in the gaps in the sentences using the words 

from the box to compare the two cases. 

You may use a word more than once.

a) Predator’s travelled distance = ...............cm

b) Comparing the two cases we can conclude that, 

when the mass of the neck is ........................., the 

predator’s travelled .................... is also increased. So, 

the greater the ................... of an object is, the greater 

the ............... can transfer.

Theory

Velocity in Circular motion

Circular motion is defined as the rotation 

about a point following a circular path or a 

circular orbit. If an object moves in a circular 

path, there is some force acting on it causing 

it to change from its straight-line path. An 

object moving in a circular path has two 

different velocities, the linear velocity and the 

angular velocity (rotational velocity). The 

linear velocity of the object moving in a 

circular path is directly proportional to the 

angular velocity and the radius of the circular 

path. In other words, if the angular velocity  is 

constant and the radius is increased the 

linear velocity will be increased too! 

Mass is the quantity that tells the amount of 

matter in an object. It is measured in 

kilograms in the International System of units 

(SI). You may often come across different 

units, such as grams, which are commonly 

used for small objects i.e an apple. Also, 

tones is a unit used for huge objects like a 

ship for example. To measure the mass of an 

object we use the instrument called balance.  

A body’s mass is considered to be constant 

no matter its location. For instance, a 2kg 

object on Earth, will have the same mass on 

the Moon!   

Mass

Velocity

Any moving object has velocity. Velocity is 

the change in distance over time. In simple 

terms, if you are able to cover more distance 

in less time then you have a higher velocity. 

Many times velocity is referred to as speed. In 

reality velocity and speed have different 

meanings in physics. Actually, speed is 

defined as the travelled distance per unit of 

time. Velocity and speed are equal when the 

object is moving in one direction, otherwise 

they differ. 

....................................................................................................

....................................................................................................

....................................................................................................

....................................................................................................

....................................................................................................
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When an object is in motion, thus it has 

velocity, it generates . The idea Momentum

of momentum was introduced by the French 

scientist and philosopher Descartes. He was 

experimenting on objects moving after 

collisions. Momentum is commonly denoted 

by the letter p, and is calculated by 

multiplying the mass (m) and the velocity (v) 

that an object has. Hence, the bigger the 

mass of an object  the bigger the 

momentum. Likewise, the greater the velocity 

it has the greater the momentum. In case 

that the object is not in motion, hence its 

velocity is zero, it will not carry any 

momentum since the product between mass 

and velocity is zero!

Momentum

p = m x v

p = momentum 

m = mass 

v = velocity

Formula for calculating Momentum

Conservation of Momentum

One of the most important physics laws is 

the . This conservation of momentum

means that in a closed system, when objects 

collide with each other the total momentum 

remains unchanged! The only thing that 

happens is a transfer of momentum from 

one object to the other and the momentum 

lost by one object is gained by the other one. 

A game of billiard is a fine example. When the 

cue ball (white colour) hits another ball, we 

observe that the second ball moves, while the 

cue loses velocity.

From the formula (see on the right) it is obvious 

that momentum, mass and velocity are 

interrelated! As a matter of fact, momentum is 

directly proportional to mass and velocity. In 

other words, the bigger the mass of an object  

the bigger the momentum. Likewise, the greater 

the velocity it has the greater the momentum.

Quiz
Exercise 1 

................................................................................................................................

................................................................................................................................

................................................................................................................................

Can you briefly describe the following pictures in relation to the notion of momentum and the 

law of  conservation of momentum? 

A car has a mass of 1500 kg and is moving at a constant velocity of 

20 m/s. Using the formula: momentum = mass x velocity calculate 

its momentum. 
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Knowledge check: check what you have learned.

What is momentum? 

Which are the two factors that affect momentum?

How does mass affect momentum?

How does velocity affect momentum?

What is the conservation of momentum?

momentum = mass x velocity

momentum =           x 

momentum =              kgm/s

Advanced information: 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

Exercise 2 
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