
1.	What	horizontal	force	is	required	to	keep	a	1000	kg	car	moving	South	at	a	constant	100	km/hr	
on	a	level	road	in	Albuquerque?		How	about	East?	What	are	the	answers	if	you	are	at	the	
equator?	Ignore	friction	and	air	resistance.	
	
2.	A	small	toy	car	begins	accelerating	along	a	radius	of	a	large	turntable	rotating	at	1	rad/s.		The	
car	accelerates	at	1	m/s2.	The	coefficient	of	friction	is	0.4.			
	
a)	When	does	the	car	begin	to	slip?		(Solve	the	problem	with	variables	first,	then	substitute	
numbers	at	the	end.)	
	
b)	What	is	your	answer	if	every	number	given	is	doubled?	
	
c)	For	part	a,	Sketch	the	path	of	the	car,	as	seen	from	an	inertial	(non-rotating)	observer.		You	
don’t	need	to	be	precise	about	the	path,	but	the	place	where	it	slips	you	can	be	precise	with.	Also,	
sketch	roughly	the	path	after	it	starts	slipping.	(Note	that	the	coefficient	of	sliding	(kinetic)	
friction	is	not	zero.)	
	
3.	A	mass	m	coasts	along	the	x-axis	with	a	retarding	drag	force	F	=	-cv3/2.	Separate	variables	in	
F=ma	and	find	v(t)	and	then	x(t).	Does	it	ever	stop?	How	far	does	it	go?	
	
4.	Sprinkler	problem.	You	are	to	design	a	hemispherical	sprinkler	head.	Water	comes	out	of	small	
holes	distributed	over	the	head.	Each	mini-jet	comes	out	at	the	same	speed	v.	Your	job	is	to	tell	
the	machinist	how	many	holes	to	put	at	each	polar	angle	θ	to	ensure	even	watering	within	a	
circular	area.		Treat	each	jet	as	a	frictionless	projectile.		
	
5.	

	 	
	
Assignment	continues	on	next	page.	
	



	

	
	

	
	
	
	
	


