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Collisions are interactions between things when they come close to one another, or when they

touch one another. Sometimes when things crash into each other, they bounce away like rubber

balls. We call this an elastic collision. Suppose a football hits the wall and it comes back to

you. The energy of this strike is mostly saved. The football does not get disfigured.

On the other hand, sometimes when things crash, they stick together or get squished and

damaged. This is called an inelastic collision. An example could be when two toy cars (dinkies)

crash into each other and don’t bounce away.

Momentum is the product of velocity and mass. We can also call it inertia in motion. In both

types of collisions, momentum is conserved, provided no external force acts. This principle is

called the law of conservation of momentum. Let’s make two cars collide, and then see if the

momentum and energy are preserved.
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ŀφ̓ äóè �Ŧ �ŭφ˩ ŀφʼ ņؕ�χʱé Ēó Ť �φń åsŮH φį ŀ� φŃÚņʲ ؕφĖ ùȅøĚþóçʴ�χĕÚå�ψĲ �Ě �Ŵ �Ǹ �ã �φǟ �âá �φĬóÚ �ĝȥ �φĳ ۔ ùHȄ ÿ �φĖŸ Hφǰ đ �φĹäţ �Ȟ �ψĳ ŉφŝ �ñƭ �ƌ �ȿφ̒ óٔÚņʲ ؕφĖ áφĥäó �Ě �Ŵ �Ǹ
ʴ�χĕÚ �âÚٓ �ã �φǟ ùHȄď Hʋ á̧�φıÚ đ �φĹ ùHȄď�Ŷ۔ Hφǅé �íţ �ȞɅφ̒ ŀٔφŃÿ �φĖÚŤ �φńå �Ůφİ �éÚè �φĖÚêÚ۔åsŮH φį J ϖ ϗû�żTʄϙχˑ ÷çá̡ �φȎʴŦؕφǁēφćÚ ùȅÚ۔åsŮH φį ŀ� χŃ ņؕ�φʱö̦ �φǿÚæŉφŝ
ď�Ŷʾ �̣ �φł ņ�φʱ Ēçÿ �ψĖ �éå�ψĲ �Ě �Ŵ �Ǹ ÿφİŏ� φŌéáφĥå �Ůφİ ÷çá̡ �φȎʴŦؕφǁēφćÚ۔ùHȄŀ�φŃá �φŪÚٓë�φıÚóêÿ �φĖ ùƙ �âÚٓ Ēó éóÚåsŮH φį ϖ ϗ GϘú�żϙʾ �ϙŦTŭ̦ �φŁ ņ�φʱ éÚŤ �ψń ç ŤφƘ è �Ŧ �ŭφ˩ŀƥÚó ϖ ϗ Ϙú�żϙƬϙ F̦φǿÚُ
Ĕ �Ⱦå �Ůφİë�φıÚٓ ،åsŮH φį ŀ� φŃá �φŪ ãؕȊ �φŁ ،åsŮH φį ŀ� φŃá �φŪʴ �Ŧ �φǟ Ļ �φŁáφūʴ�χĕÚ Ēó ،åsŮH φį ŀ� φŃÚņʲ ؕφĖå�ψĲ �Ě �Ŵ �Ǹ �ã �φǟ �âá �φĬóÚ �ĝȥ �φĳ �åʾ �ŦφƑ ŀ�φŃŸ۔ Hφǰå �Ů H̥ �φō �âÚŉ �φŜ ÿ �φĖ
å �Ůφİë�φıÚٓäÿ �ψĖ éؕáφ˧ óç đ �φĹôĚؕþ Gϖ EϗûɕTűTφŪ ùHȄď Hʋ á̧�φıÚ đ �φĹ ùHȄ۔ ÿ �φĖá �φŪ á H̥ φˑ ÷çá̡ �φȎʴŦؕφǁēφćÚ �äÚِ ùȅÚ۔åsŮH φį ŀ� φŃá �φŪŸ Hφǰ �âÚŉ �φŜ éóÚ á �ŦȊُφƟ Ĕ �ŷȊُφƟ ÿ �φĖ

đ۔ �ůφǁÚţ �Ʌ �φł Úè ُ�φŪ ،å �Ů ٔφĕá �φŪ Úņʲ ؕφĖ
åsŮH۔ φį ϖ ϗû�żϙ ϙʾφū đ Hʆφˑ ďȉ �φŁ (inertia) á �Ŧ φǁņ�φʱÚ çţ �φʚŸφǎå �Ůφİ �ýφʸŉφŜ ţ φʿūÚ Ĕ Hɰ۔ùHȄÿ �φĖŸ Hφǰ �âĚ �ŊöφǔáφŪ áφĥ (mass) �ã �ŨʟφƝ éóÚ éá �ƌ �φĘé Ĕŷؕ �ŭ �ŦφǌŸφǎ
áφĥ �Ĝ �ȦɅ �φł ùƙĔŷؕ �ŭ �ŦφǌŸφǎ ŤφƘõŸφǛÚêÚ۔Ÿ Hφǰ đ �φĹ �éÚè �φĖÚņ φʱÚ �âŸ �Ņ ŀ�φŃóĚ�Ŵ rφĹ ŀٔφŃŤφƘ đˀ �ŦφŗĚ Ĥ �φı ،ùHȄ á �Ŧ Hφǅé éÚŏ� φŌņ�φʱ Ĕŷؕ �ŭ �ŦφǌŸφǎå �Ůφİ óٔÚņʲ ؕφĖ ùƙĔǣ�φĘäŤ �φńóç

ùHȄ؟ á �Ŧ Hφǅé �íţ �ȞɅφ̒ á �Ŧφy đφʻåsŮH φį ϖ ϗ Ϙú�żϙȊϙ ǦφĖç ŉǖ �φŁ ،åsŮH φį ù �ňÚóŏφƘ óٔÚņʲ ؕφĖå �Ůφİë�φıÚ áφĥäŤ �ψń éؕáφ˧ óçå �Ůƫ �φŪ۔åsŮH φį J ϖ ϗû�żTʄϙχˑ �äŤ �φńá �φĬ
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Figure 1: Two dinkies are set at some distance. One is pushed to collide with the other. A
ruler is set as a calibration reference

Video Analysis

Set up your camera, and press record. Let’s first answer the questions below, and then we will
use a tracking software to analyze the motion.

[Q 1] . Let us first imagine a graph of the horizontal (x) position for both dinkies over time
on the same graph. How do you think graph will look like? Sketch on your solution sheets.

[Q 2] . Now let’s make a prediction of speeds. Sketch a graph for the velocity in the x
direction over time for both the dinkies.

Let’s move to the momentum. By definition, momentum of any abject is its mass multiplied
by its velocity (p = m× v).
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Finally, energy in this case is purely due to motion and hence is called kinetic energy which for
any object is mv2/2.

[Q 3] . Use your tracking software and plot the trace of momentum and kinetic energy. What
do you observe?

1. What is the speed of each car before and after they hit each other?

2. What is the momentum and energy of each car before and after the collision?

3. Is the total energy or the momentum conserved? If not, where does the energy go? Where
does the momentum go?
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