
ME 274 – Spring 2026 - Quiz #3 Name  
 
Given:	At	the	instant	when	at	the	bottom	of	a	

loop,	an	airplane	P	is	traveling	
horizontally	with	a	speed	of	;	which	is	
increasing	at	a	rate	of	;̇.	At	that	position,	
the	path	of	the	path	has	a	radius	of	
curvature	of	@.	A	radar	tracking	P	at	point	
O	sees	the	aircraft	at	a	distance	of	C	and	at	
an	angle	of	D.	

Find:	 At	this	instant:	determine	Ċ,	Ḋ,	C̈	and	D̈	in	
terms	of	;,	;̇,	@	and	D.	

Solution:	
The	path	and	polar	unit	vectors	have	been	
provided	for	you	in	the	Iigure.	
a) Write	L̂! 	and	L̂" 	in	terms	of	L̂#	and	L̂$:	

	
L̂! = ______________	L̂# + ______________L̂$	
	
L̂" = _____________	L̂# + _______________L̂$	
	

b) Find	Ċ	and	Ḋ:	
	
Ċ =	
	
CḊ =	
	

c) Find	C̈	and	D̈:		
	
C̈ − CḊ% =	
	
CD̈ + 2ĊḊ =	

;	
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