
Universal forces 
1. Electromagnetic Forces  Associated with charged particles 

 Electric and magnetic force are the only forces that can both attract and repel 
Electric forces  Act between charged objects or particles such as protons and electrons (parts of the atom) 

 Objects with opposite charges (+ and -) attract one another 
 Objects with like charges (+ and + or - and -) repel one another 

 Magnetic forces  act on certain metals, on poles of magnets, and on moving charges 
 Have two poles, north and south, that attract each other 
 Two poles that are alike repel each other 
 Two opposite poles attract each other 

2. Nuclear Forces  Two forces act within the nucleus of the atom to hold it together  
o Strong Nuclear force:  force of attraction that acts only on the neutrons and protons holding them together 

 Overcomes the electric force of repulsion that acts among the protons in the nucleus 
o Weak Nuclear force:  acts only over a short range 

 Involved in certain types of radioactive processes 
3. Gravitational Force  An attractive force between any two masses 

 Newton’s law of universal gravitation states that every object in the universe attracts every other object  
 Mass needs to be very large to have a noticeable pull of gravity 

o So that’s why you don’t notice a pull of gravity between your textbook and your body 
 Gravity acts over large distances  
 However, the force between two objects is proportional to their masses and decreases rapidly as the distance between them increases 
 Gravity is the weakest universal force but it is the most effective force over long distances 

o It keeps you on Earth, the moon in orbit around Earth, the planets in orbit around the sun, and the stars in orbit around their galaxies 
4. Centripetal force  A center-directed force that continuously changes the direction of an object to make it move in a circle 

 Like the earth and moon and satellites 
5. Satellites  Much like the moon, satellites only need the centripetal force provided by gravity and its inertia to maintain its orbit 

 If the satellite loses speed it loses altitude and will eventually reenter Earth’s atmosphere 
o It will either burn up or fall to Earth’s surface 

 

 

 

 

  


