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Lecture 11: The Newton’s laws (Normal force; tension force)

Dr. Tasneem Hassan, Dr. Alaa Mustafa

2025-2026

Types of Forces

Contact forces:
Normal Force & Friction
Tension
Strings & Springs

Gravitational Force - non contact

Contact Forces

Contact forces: these are forces that
arise due to of an interaction between the
atoms in the surfaces of the bodies in
contact.
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Worked Examples

Newton’s Second Law

1. A 3.0kg mass undergoes an acceleration given by a = (2.0i +5.0j) 7. Find the
resultant force F and its magnitude.

Newton's Second Law tells us that the resultant (net) force on a mass m is ), F = ma.
So here we find:

Fnct = ma
= (3.0kg)(2.0i +5.05)
= (6.0i+15j)N

The magnitude of the resultant force is

nr.t—\/(FON) ( \)2_1F N

2. While two forces act on it, a particle of mass m = 3.2kg is to move continuously
with velocity (3%)i— (43)j. One of the forces is F; = (2N)i+ (—6N)j. What is the
other force?

Newton’s Second Law tells us that if a is the acceleration of the particle, then (as there
are only two forces acting on it) we have:

F, + F; = ma

But here the acceleration of the particle is zero!! (Its velocity does not change.) This tells
us that
F1+F2:0 — F2:_F1

Fo=—-F, =(—2N)i+ (6N)j



