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CH 02: 1D MOTION / KINEMATICS



CONCEPT: INTRODUCTION TO VECTORS AND SCALARS 
 
● When we take measurements, you always get the ______________ (size of measurement). [ Example: 60°F, 10kg ] 

- SOME measurements also have ______________. [ Example: 10m right, 20 miles/hr NORTH ] 

- Measurements with direction are [ Vectors | Scalars ]; measurements without direction are [ Vectors | Scalars ] 

 
 

 

 

 

 

 

 

 

 

Measurement Quantity Magnitude? Direction? Vector/Scalar 

“Apple weighs 5kg” Mass   [ Vector | Scalar ] 

“Days are 24hr long” Time   [ Vector | Scalar ] 

“It’s 60°F outside” Temperature   [ Vector | Scalar ] 

“I pushed with 100N left” Force   [ Vector | Scalar ] 

“I walked for 10 ft”    [ Vector | Scalar ] 

“I walked 10 ft. east”    [ Vector | Scalar ] 

“I drove at 80 mph”    [ Vector | Scalar ] 

“I drove 80mph west”    [ Vector | Scalar ] 
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CONCEPT: DISPLACEMENT VS. DISTANCE 
 
● There are two similar-sounding words to measure how FAR something moves (Length): 
 

 

 

 
 
 
   

 

 

 

 

 

   

 
EXAMPLE: Find the displacement and total distance traveled from A to B for each of the following situations: 

 

 

 

 

 

 

 

 

 

 

 

 
● Displacements can sometimes be negative, but distances are ALWAYS positive. 

- In Physics, (+ / -) signs are usually used to indicate direction! 

DISTANCE (𝒅)  DISPLACEMENT (𝜟𝒙⃗⃗ )  

A B 

𝒙𝟎 = −𝟐 𝒙 = 𝟕 

A B 

𝒙 = 𝟑 𝒙𝟎 = 𝟕 

A 
B 

𝒙 = 𝟒 𝒙 = 𝟏𝟎 

_____ = ___________ _____ = ___________ 

𝑑 = ______________ → Scalar (Magnitude only) 

- ____________________ between initial & final position 

Δ𝑥 = ______________ → Vector (Mag. + Dir.) 

- _______________ of all lengths traveled - ______________ in position (___) 
 

10m  

6m  

10m  

6m  
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PRACTICE: Starting from a pillar, you run 140m east (the +x-direction), then turn around. (a) How far west would you have 
to walk so that your total distance traveled is 300m? (b) What is the magnitude and direction of your total displacement? 
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CONCEPT: INTRO TO VELOCITY AND SPEED 

● Remember: Distance & Displacement describe how FAR something moves: 

 
 

 

 

 
 
 
 DISTANCE 𝒅 = _______________   DISPLACEMENT 𝚫𝒙 = _______________ 

 
 
● Like Distance vs. Displacement, there are two terms to describe how FAST something moves: 
 
 

 

 

 
 

 

- Speed always ___ or ___ (cannot be negative) - Velocity can be __________ 

 

 

EXAMPLE: You jog 15m in 2s, then 9m backwards in another 2s. Calculate your speed & velocity for the total trip. 

VELOCITY SPEED 

- Negative Velocity: __________ to positive direction 

→ [ SCALAR | VECTOR ] 

 

→ [ SCALAR | VECTOR ] 

 

=
                                  

time elapsed
=

            

 
 ቂ

 𝐦 

𝐬 
ቃ  

A B 

C 

=
                                  

time elapsed
=

            

 
 ቂ

 𝐦 

𝐬 
ቃ  

 [SCALAR | VECTOR] 

 

 [SCALAR | VECTOR] 

 

PHYSICS - CLUTCH NON-CALC

CH 02: 1D MOTION / KINEMATICS

Page 5



PRACTICE: Beginning from a signpost, you run 60m to the right, then 60m back. The entire trip takes 24 seconds. What is 

your speed and velocity for the whole trip?  
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CONCEPT: SOLVING CONSTANT AND AVERAGE VELOCITY PROBLEMS 

● Velocity is measured between two points (initial → final), so it is often called an _____________ velocity. 

  
 
 

 
 
 
 

- Average velocity behaves like a _____________ velocity (NO acceleration), so there’s only 1 equation: 

 

 

 

 
EXAMPLE: Solve for the unknown variable in each of the following diagrams: 

________________ 𝒗𝒂𝒗𝒈 = 𝒗 =
𝚫𝒙

𝚫𝒕
→ 𝚫𝒙 = 𝒗𝒂𝒗𝒈𝚫𝒕 → 

𝒙𝟎 = 𝟎𝐦 𝒙 = 𝟐𝟎𝐦 

𝚫𝒕 = 𝟓𝐬 

𝒗 =? 
𝒙𝟎 = 𝟐𝐦 𝒙 =? 

𝚫𝒕 = 𝟔𝐬 

𝒗 = 𝟑 

𝒙 = −𝟐𝟎𝐦 𝒙𝟎 =? 

𝐭𝐟 = 𝟕𝐬 

𝒗 = −𝟒 

𝐭𝟎 = 𝟑𝐬 

𝒙𝟎=0m 𝒙 =8m 

𝚫𝒕 =4s 
𝒗 

𝒕 

𝟐 

𝟏 

𝟑 

4 
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PRACTICE: A baseball pitcher can throw a baseball at 44 m/s. How long does it take for the baseball to travel the roughly 
18.5 m to the home plate?   

PHYSICS - CLUTCH NON-CALC

CH 02: 1D MOTION / KINEMATICS

Page 8



CONCEPT: CONSTANT VELOCITY WITH MULTIPLE PARTS 

● Many problems will have an object moving with different, but constant velocities in multiple parts. 

- Remember: For constant velocity, there’s only ONE equation ⇒ 𝒗 =
𝚫𝒙

𝚫𝒕
 

 

 

 

 

 

 

 

 

EXAMPLE: A car travels at a constant 50 m/s forward for 10s, and then at 30m/s for 600m. Calculate: 

a) the total distance traveled 

b) the average velocity from start to finish 

 

 

 

 

 

 

 

STEPS 

1) Draw diagram & list variables 

2) Write equations for each interval 

3) Solve 
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PRACTICE:​ You walk to the right at 3m/s for 8s, then turn around and walk backwards at 2m/s for some unknown time. You 

end up 16m to the right from where you started. For long (in seconds) did you walk backwards? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE:​ A runner hopes to complete a 100-m race in 20s. After running at a constant 4m/s for 14s, the runner realizes 

they need to run faster to win. What must the average velocity of the runner be for the rest of the race to complete it in 20s? 
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CONCEPT: INTRO TO ACCELERATION 

● Remember: Velocity is how FAST your position changes ⇒ 𝒗⃗⃗ =
𝚫𝒙

𝚫𝒕
 

 

- Acceleration is how FAST your __________________ changes ⇒            Units: [
         

 
] 

 

- 2 ways something can have acceleration → change in velocity’s ______________ or ________________. 
 

● Acceleration is always a vector! No scalar version of acceleration. 
 

 

 

 
  

 

 

 

 

  

Motion Vector Scalar Equivalent 

Displacement 𝚫𝒙⃗⃗  Distance   𝒅 

Velocity 𝒗⃗⃗  Speed   𝒔 

Acceleration  

EXAMPLE: Your car moves right at 10m/s. After 4s 

your car is moving right at 30m/s. Calculate the 

magnitude & direction of the acceleration over the 4s. 

EXAMPLE: You’re jogging right at 6m/s. 3 seconds later 

you’re jogging to the left at 6m/s. What is the magnitude 

& direction of your acceleration during the 3s? 

𝒂⃗⃗ =
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PRACTICE: The brakes of your car can provide an acceleration of 4.6m/s2. You’re speeding at 37.5 m/s and suddenly see 

a police car, so you slam the brakes. How long will it take for your car to slow down to the speed limit of 25 m/s? 
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CONCEPT: POSITION-TIME GRAPHS & VELOCITY 

�”��Position-time graphs show �D�Q���R�E�M�H�F�W�¶�V��________________ in the y-axis versus _________ in the x-axis.  

 
Ex. �³You walk 6m forward in 3s, stop for 1s, then run 6m back in 1s.� ́

 
 
 
 
 
 
 
�”��Velocity: �œ�‡�œ�•
L


¢�ž


¢�š
  �:   

��������������������������������������������

��

L __________ of the position graph 

 
- Upward Slope  �:  [moving FORWARD | STOPPED | moving BACKWARD]  

- Horizontal / Flat Slope  �:  [moving FORWARD | STOPPED | moving BACKWARD] 

- Downward Slope  �:  [moving FORWARD | STOPPED | moving BACKWARD] 

 

EXAMPLE: For the given position-time graph, calculate �œ�‡�œ�•: 

a) from t=0 to t=2s 

 

 

b) from t=2 to t=4s 

 

 

c) from t=4 to t=5s 

 

 

d) for the entire motion  

 

 

�”��Can get �œ�,�,�&�‡�œ�• between any two points if you know 
¢�ž and 
¢�š! 

- Steeper slopes = velocity has [ HIGHER | LOWER ] magnitude (Number only)  
- Flatter slopes = velocity has [ HIGHER | LOWER ] magnitude (Number only) 

A B 
D C 

6 

3 

1 2 3 5 4 

�ž 

�š 

t=2 t=3 

t=4 t=5 

10 

5 

�ž 

�š 

-10 

-5 

1 2 3 5 4 0 

t=1 


