
Quick	review	
	of	select	topics	based	on		

student	inquiries	
		

-AP	Phy	C	Mechanics	



Rela>ve	Velocity	

Case	1	–		
2	moving	objects	
compared	to	each	
other	

Case	2	–		
2	moving	objects	
compared	to	one	
common	medium	

Boat	
River	

Boat	
River	

Earth	



A	large	panel	van	has	a	velocity	of	30	m/s	at	20°	S	of	E	in	s%ll	
air.	A	gust	of	wind	of	20	m/s	due	East	rela>ve	to	the	Earth	strikes	the	van.	
What	is	the	resultant	velocity	of	the	van	rela>ve	to	the	Earth,		
during	the	gust?	

Ans	:	49.2	m/s			120	S	of	E	
Go	over	step	by	step	solu>on	
under	Rel	Vel	review	under	
today’s	classwork		



Forces	–	pay	aWen>on	to	direc>ons			



Draw	free	body	diagram	(FBD)	for	every	object		
in	these	arrangements		

(assume	fric%on	exists	on	all	interfaces	)	



Circular	mo%on	



Banking	Problem		





PE	Curves	



F	=	-	(aWrac>ve)	;	+	(repulsive)	



CoM	and	Momentum	Conserva>on	

Take	deriva>ve	to	get	the	velocity	of	the	center	of	mass.	(	second	deriva>ve	
for	ac	c)	
-  If	CoM	does	not	move	because	of	NO	external	force,	Momentum	is	

Conserved.	
-  If	CoM	moves	then	Change	in	Momentum	
	



Rota>on	
•  Constant	angular	accelera>on	equa>ons	
•  Moment	of	Iner>a		
			-	point	masses	MR2	
										-	several	point	masses	add	them	all		
M1R12	+	M2R22	+	…......	
			-	extended	mass	(	solid	object	–	take	integral)	
	

-  Composite	extended	masses	(eg:	disk	aWached	to	cylidner)	–		
Add	all	the	individual	Moment	of	Iner>as	



Rota>on-	most	problems	solved	using	
rxF	=	Iα	



Rolling	
•  Fric>on	acts	opposite	to	how	the	object	wants	
to	slide.		



Rolling	-	NSL	

•  Object	rolling	con>nues	to	roll	unless	there	is	
opposing	torque	to	decelerate		and	stop	it.		

KErota>onal	and	
angular	velocity	
same	unless	there	
is	drag	to	oppose	
the	exis>ng	
rota>on		



Gravita>on	
•  Remember	U	at	infinity	=	0		
•  So	U	at	any	other	posi>on	is	nega>ve	
•  ONLY	for	a	circular	orbit	use		

	 	 	 	mv2/r		=	GMm/r2	which	would	give		
	 	 	 	TME	=	K	+U	=	-GMm/2r	

•  Although	one	can	generalize	(	not	necessarily	using	mv2/r	–	no	need	
to	know	the	proof)	
	 	 	 	TME	for	ellip>cal	=	-GMm/2a	

•  To	reach	one	orbit	to	another	you	need	to	do	work	done	on	the	
satellite		

						WD	=	Change	in	TME	if	placed	on	orbit	and	revolving.	
					WD	for	just	liking	to	another	level	is	=	-	change	is	U	alone	
•  Escape	velocity	–	escape	from	any	gravita>onal	effects	of	a	planet	
•  Use	conserva>on	of	L	to	find	velocity	around	ellip>cal.		



Oscilla>ons	
Remember	for	SHM	you	need	restoring	forces	to	
bring	the	object	back	to	equilibrium	
•  At	Equilibrium	Forces	are	balanced.		
	 	K	=Max,	U=	0	

•  At	extremes	k	=	0,	U	=	max	
Start	from	Newton’s	2nd	law	and	bring	it	to	SHM	equa>on	
form,	compare	to	find	w2.		Then	you	should	be	able	to	find	T,	
f,	Max	displacement	etc.	Do	the	worksheets	again	if	in	doubt.	
		



Sta>cs		

•  Only	3	rules	
							-		ΣFx	=	0	
			-		ΣFy	=	0	

							-		Σ	τ	=	0	
•  You	can	choose	any	pivot	point	for	Σ	τ	=	0	
But	the	point	with	most	unknown	forces	makes	
the	best	choice.		
	
	


