
Unit	2:	Kinematics	in	2D	

4	-	Projectile	Motion	Types	1	and	2	

	

	

	

	

	

	

	

	

	 	

	

	 	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Remember	that	the	x	and	y-components	are	_______________	and	therefore	totally	_______________.			

X-components	

There	is	no	________________	working	on	the	

projectile	in	the	X	and	the	acceleration	is	always	

_____________.	Therefore	the	only	equation	we	can	

ever	use	is:	

The	only	value	that	can	ever	be	used	on	both	sides	is	____________	because	it	is	a	______________	.	

Y-components	

In	this	case	there	is	always	a	constant	acceleration	of	

_______________________.		Because	of	this	we	

need	to	use	the	_______________________.		

	

Problem	Type	1:	

A	student	sits	on	the	roof	of	their	house	which	is	12	m	high.		She	can	launch	water-balloons	from	a	slingshot	at	14.0	

m/s.		If	she	fires	a	water-balloon	directly	horizontally:	

a.	How	long	will	it	be	airborne?	

This	depends	on:	

b.	How	far	forward	will	it	travel?		

This	depends	on:	

	



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Problem	Type	2:	The	Dukes	of	Hazzard	are	traveling	at	85	km/h	when	they	hit	a	jump	that	makes	an	angle	of	25
o
	

above	the	horizontal.		

a.	How	long	are	they	airborne?		

b.	How	far	forward	do	they	fly	through	the	air?	

c.	What	is	their	maximum	height?		

	

Example:	A	Cutlass	Supreme	drives	straight	out	of	a	parking	garage	at	8.0	m/s	and	hits	the	water	3.4	s	later.	

a.	How	far	did	the	car	fall?	

b.	What	was	his	total	impact	velocity?	(magnitude	and	direction)	

	

	

	



	 	

Example:	A	quarterback	launches	a	ball	to	his	wide	receiver	by	throwing	it	at	12.0	m/s	at	35
o
	above	horizontal.		

a.	How	far	downfield	is	the	receiver?	

b.	How	high	does	the	ball	go?	

c.	At	what	other	angle	could	the	quarterback	have	thrown	the	ball	and	reached	the	same	displacement?	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



	

	

	

	

	 	

	

	 	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Problem	Type	3:	

Ex:	A	cannon	is	perched	on	a	48	m	high	cliff.	It	aims	30
o
	above	the	horizontal	and	fires	a	shell	at	52	m/s.	Find:	

a)	How	long	it	takes	for	the	sheel	to	hit	the	ground.	

b)	The	distance	it	lands	from	the	base	of	the	cliff.		

	



	
Ex:	A	BMXer	leaves	a	ramp	traveling	at	65	km/h	at	a	trajectory	of	40

o
	above	the	horizontal.	After	reaching	his	max	height	

he	strikes	the	top	of	a	building	5.8	m	above	the	ground.	

a)	What	is	the	horizontal	distance	from	the	ramp	to	the	building?	

b)	What	is	his	speed	when	he	hits	the	building?		

	


