
 
15 – 20 Multiple Choices & 1 problem solving from each unit & Communication  
 
Communication:  
 

1. Use 𝐹𝑡 = 𝑚𝑣& −𝑚𝑣( (the product of force and time equals to the change of momentum) to explain the 
situations such as egg drop challenge, ride the punch in boxing, helmet, etc.  

2. Describe differences and similarities between electric field, gravitational field, and magnetic field.  
3. Describe how does 1) Cyclotron 2) mass spectrometer, 3) Milliken oil droplet experiment work. 

 
Problem Solving:  
 
Unit 1: Kinematics and dynamics  

- 5 key equations  
- Projectile motion 
- Circular motion   
- Newton’s law 
- Pulley question, breakdown force component 
- Static and kinetic friction  
- No adding displacement in 2D, or change of velocity (acceleration) in 2D 
- No p-t, v-t, a-t graph  

 
Unit 2: Energy and momentum  

- Conservation of energy: 𝐸*( + 𝐸,( + 𝐸-( +𝑊/011 = 𝐸*& + 𝐸,& + 𝐸-&  
- Elastic and inelastic collision, conservation of momentum  
- Collision in 2D  

 
Unit 3: Gravitational, electric, magnetic field  

- Universal law of gravitation  
- Orbiting velocity of satellite in orbit  
- No change in gravitational potential energy in universe, no “4 cases”, no escape velocity 
- Electric force, electric field, and electric potential in parallel plate and due to point charge  
- In parallel plate, Δ𝐸, = −Δ𝐸-  
- Calculate “N” and describe Milliken oil droplet experiment  
- 3 Right hand rule  
- Lenz’s law 
- Magnetic force in current carrying wire and charged particle, 𝐹 = 𝑞𝑣𝐵 and 𝐹 = 𝐼𝐿𝐵 

 
Unit 4: Light  

- Refraction  
- Snell’s law  
- Total internal reflection and critical angle  
- Diffraction of waves: waves of longer wavelength are diffracted by a larger amount  
- Significant diffraction occurs when width of opening < water wavelength 
- Interference of water wave: |𝑃9𝑆; − 𝑃9𝑆<| = (𝑛 − ;
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Answer key:  

 


