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Note: All given angles in this document, unless specified otherwise, are in reference to each 
other, and to the common angle of  (horizontal, to the right).
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1. What is the direction of the average velocity for the motion from A to B?
Velocity’s direction is the same as the average displacement’s direction. (Time is scalar, 
so it does not affect the direction.) Therefore, the average velocity is  down from 
the horizontal, or  up from the horizontal.

2. If you moved  closer to A, what is the mathematical term for the direction of the 
displacement vector relative to the trajectory?
The velocity vector will be normal to the displacement vector. That is, they will be  
apart.

3. What is the direction of the instantaneous velocity relative to the trajectory at any point 
on the circle?

4. Does the direction of the instantaneous velocity at point A depend on the cars 
acceleration?
No. 

5. Would moving the origin change the answers to 1 and 2 above? Why/Why not?
Moving the origin would change answers, because there is a new reference, and angles 
will change.

Acceleration  
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6. Is the angle between the change in velocity  and the vector  less than, equal to, or 
greater than ?
The angular difference between the two vectors is more than .

7. Will the angle between  and  change? If so, will it get closer or farther from ?
The angle changes, and it approaches .

8. What is the limiting value for the angle between  and  as B approaches A?

9. how are the directions of the average acceleration and the change in velocity related?
The direction of the average acceleration and the change in velocity are  apart.

10. For the car moving at constant speed, what is the angle between the instantaneous 
velocity and the acceleration, and how would you describe the direction of the 
acceleration?
The angle is , and the direction is towards the center of the circle.



11. For a car moving at a constant speed around a circular arc, does the direction of the 
instantaneous acceleration depend on whether the car is moving clockwise or 
counterclockwise around the arc?
No.

12. Is the magnitude of  the same in both intervals? If not, in which is it larger?
The magnitude of  is larger in the interval between 1 and 2. 

13. Write a clear statement regarding the magnitude of the acceleration as it relates to the 
radius of the curvature. Also, describe the direction of the acceleration. 
The acceleration is inversely proportional to the radius of the curvature, and is always 
towards the center of the curvature.

14. What is triskaiidekaphobia?
The fear of the number 13.
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