
1.	A	frictionless	firetruck	sprays	water	at	45°	from	its	on-board	water	tanks.	The	
water	lands	a	distance	d	away.	(Assume	resistance-free	projectile	motion.)	Half	of	
the	initial	mass	of	the	truck	is	water.		The	water	is	sprayed	at	a	rate	k	(mass	per	unit	
time.)	What	is	the	speed	and	position	of	the	truck	when	it	runs	out	of	water?	
	
	
2.	Ignore	air	resistance.	A	projectile	is	fired	so	that	it	should	land	on	a	target	200	m	
away	on	level	ground.		Unfortunately,	it	breaks	into	two	equal	mass	pieces	in	flight.	
The	pieces	land	at	the	same	time,	one	130	m	away.	Where	does	the	other	one	land?	
Is	your	answer	the	same	if	they	land	at	different	times?	
	
3.	Use	spherical	coordinates	to	find	the	center	of	mass	of	a	uniform	solid	hemisphere	
of	radius	R.		
	
4.	
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