
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2-1. [10 marks] 
A go-kart (total mass including driver = 150 kg) travels along a flat horizontal circular track with 
a radius of 25 m. Starting from rest, the cart increases its speed uniformly at a rate of 2.0 m/s2. 
The cart continues to accelerate until it begins to skid off the track. The coefficient of static 
friction between the tires and the track is !! = 0.60.  
How many laps (or what fraction of a lap) around the track can it cover before it begins to skid? 
Your answer should be accurate to three significant figures (i.e., not asking for an integer). 
 

 
# = 150	()  
* = 25	#  
," = 2.0	#.#$  
!! = 0.60  
 

 
 
 0%&" = 1! = #, 
 
Cart	begins	to	slide	when 1! = 1!,()*. 
 
  2 = #)	 
  1!,()* = !!#) = #, 
  , = !!) = (.6)(9.81) = 5.886	#.#$ 
 
Find	the	speed	71	when	the	cart	begins	to	slide:	
 

  , = 8,"$ + ,%$ = :,"$ + ;+
!

, <
$
 

 
  7- = =√*?(,$ − ,"$)

"
# = √25(5.886$ − 2$).$/ = 11.76	#.#- 

 
Find	the	distance	travelled	along	the	track	when	v	=	v1.	
	
Method	A:  B = +!

$)$
= --.01!

$($) = 34.6	# 
 
Method	B:  E = +

)$
= --.01

$ = 5.882	. 

  B = -
$ ,"E

$ = (0.5)(2)(5.882$) = 34.6	# 
 
Number	of	laps = 4

$5, =
67.1

$5($/) = 0.220	lap 
 



 

 

 

 

 

 

 

 

 



2-3. [10 marks] 

On a bet from his friends, Thor Odinson places his hammer in an elevator, 
as shown. The motor, M, lifts the elevator and hammer through the pulley 
system shown. The combined weight of the elevator and hammer is 2700 
lbs. At the point P, indicated, the constant acceleration is 8 ft/s2. The 
velocity of point P is 2 ft/s at time t = 0.  

a) Starting at t = 0, what is the distance the elevator traveled in 2s? What 
is the velocity of the elevator at t = 2 s? 

b) Starting at t = 0, what is the work done by the motor over the next 2s 
while the elevator rises?  

Assume that the pulleys are ideal and massless. 

 

(Solution-old version) 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 


