PHYSICS UNIT REVIEW ANSWERS

Gr. 10 Academic Science
1. 
a) 
Vectors are values that have both direction and magnitude 



(eg. acceleration), whereas scalars only have magnitude – no direction is 


necessary (eg. your weight). 


b) 
Distance is a scalar quantity that has no direction associated with it, since 


distance is often measured along paths that could wind in several different 


directions. Displacement is a straight-line value comparing the beginning 


point to the ending point in a motion situation. Displacement needs to 


have both a value and a direction, and is thus a vector. 


c) 
Speed = distance 




   time



Both are scalar values, with no direction. Therefore, speed is a scalar 


value. 




Velocity = displacement



      time



Since displacement is a vector value, the overall velocity result is a vector 


as well. 

2. 
a) 
This can be directly extrapolated from the graph with no calculations 


necessary. The answer is 60 m. 

b) 
Again, this can be directly extrapolated. However, 90 m is not labelled on 


the graph. You will obviously have to find the right place on the axis 


(between 80 and 100). The correct answer for time is 45 seconds. 


c) 
Be sure to use a full formula for doing this. Take the slope of the line 


using two points on the line. I used (0,0) and (120,60). 






v 
= 
d2 – d1







t2 – t1






= 
120 – 0







60 – 0 






= 
2 m/s

3. 
a) 
He is running forward at constant velocity, indicated by the straight, 


diagonal line on the graph. 

b) 
He begins to decelerate (slow down) to a rest at the 46 or 47 m mark. 


c) 
He is resting at the 46 or 47 m mark. His distance is not changing, 



indicating that he is not moving. 


d) 
This requires drawing a tangent line at the 12.5 second mark. You should 


know how to do this properly at this point. I performed two calculations: 


one that was ridiculously large and one ridiculously small. If you value 


doesn’t fall between this range, you clearly didn’t draw the tangent line 


correctly (or didn’t read points off of it correctly).  



FINAL ANSWER (after a full, 3-step slow calculation): 






Between 0.5 and 2.4 m/s
True and False
1.
T – the metre is the common metric unit

2.
F – the correct answer would be length or distance

3.
T

4.
F – scalars do not have direction. Vectors do, on the other hand. 

5.
F – miles is the standard Imperial system unit. We use km/h – or better yet, m/s. 

6.
T

7.
T

8.
T – as well, be careful never to think of negative acceleration as moving backwards! 
Multiple Choice
9. 
C – metres. Think about, say, the 100 m dash. You could use kilometres as well. 

10. 
D – this answer is so obvious it is laughable. If you didn’t get this, you’re over-
thinking these questions tremendously. 

11. 
A

12. 
C

13. 
A

14. 
D

15. 
A

16. 
D


For this question you must draw a line connecting the beginning with the end 
(yes, it will cut through the graph – that’s ok). Take the slope of the line that you 
will draw using any two valid points along the line. Your answer will be 0.56 m/s. 
17. 
D – the only one that has a direction always associated with the final value. 

18. 
C – the only length measurement (not rate of travel like B and D) that also has a specific direction in square brackets. 

19. 
D – We may not have used ticker tapes this semester, so you wouldn’t know what the answer to this question was. 

20. 
B – the only rate of travel that has a specific direction associated with it. D is also a rate of travel, but doesn’t have a direction so it is not correct. 

21. 
D – this should be obvious. 

22. 
B

Matching
23. 
C

24. 
A
25. 
E
26. 
B
27. 
D
Word Problems
4. 
a) 
speed 
= distance / time




= 12 m  / 30 s







= 0.4 m/s – makes sense for a person strolling down a hall


b) 
speed 
= distance / time




= 28 m  / 45 s







= 0.62 m/s – 
slower, but makes sense as well. Maybe she hates q





gym class. 


c) 
total distance 
= distance to math + distance to gym





= 12 m + 28 m 





= 40 m 

d) 
average speed 
= total distance / total time 





= (12 m + 28 m) / (30 s + 45 s)





= 0.53 m/s

e) for displacement, you must consider the directions in square brackets. Deanna walks 12 m [W] and then returns back the same way, travelling a total of 28 m [E]. 

Therefore, 12 – 28 = - 16 m or 16 m [E].

f) 
average velocity 
= displacement / total time 






= 16 m / (30 s + 45 s)






= 0.21 m/s
5. 
Be sure to realize that this is a constant velocity situation! If you used an 
acceleration formula, you did it wrong. 


Givens


v = 18 km/h ( 5 m/s


t = d / v 

d = 3.5 km ( 3 500 m 

  = 3 500 m / 5 m/s







  = 700 s OR 11.7 minutes – about the time







      you would expect it to take to ride 







      3.5 km on a bike.    

6. 
Once again, this is a constant velocity situation. 


Givens


v = 6.1 km/h ( 1.7 m/s

d = v t  


d = 25 min( 1 500 seec 

  = 1.7 m/s × 1 500 s







  = 2 550 m OR 2.6 km    







  Running 2.5 km in 25 minutes? That’s 






  exactly what you would probably expect 






  for an in-shape person. 
7. 
This is an acceleration problem requiring one of the five formulas. Furthermore, 
they are asking you to find the rate of acceleration of an object dropping in 
Earth’s gravitational field. You should already know the answer: 9.8 m/s2! If you 
already know the answer that you will get, it will help you realize if you make a 
mistake. Note that the question only has two given numbers in it. You are 
supposed to realize on your own that you are dropping the object from rest. 
Therefore, v1 = 0 m/s. 

Givens
 


v2 = v1 + (a × t)

v1 = 0 m/s


Rearranging….

v2 = 23 m/s


a = v2 – v1



t = 2.3 s 


           t



a = ?



a = 23 – 0





         2.3






a = 10 m/s2 

8. 
Everybody in the class will design a graph with the axis spaced out differently. I am not going to draw the graph for you. Make your own and make sure that you get the following answers from it. 
 

b) around 52 minutes for hiker and 17 minutes for the cyclist. 

c) Watch your units! The x-axis is in minutes, while the y-axis is in km!

Convert first!



Hiker: 
1.58 m/s



Cyclist: 4.75 m/s
