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	 n  =  mg – mg sin2(q)
	 n  =  mg[1 – sin2(q)]
	 n  =  mg cos2(q)
	 x x  horizontal
	 fs  =  ma cos(q)
	 fs  =  mg sin(q) cos(q)
	 x x  substitution
	 msn  =  mg sin(q) cos(q)
	 msmg cos2(q)  =  mg sin(q) cos(q)
	 ms cos(q) =  sin(q)
	 ms  =  tan(q)

Coefficient of Static Friction:	 ms  =  tan(q)

(Contributed by Muhammad Saad Shamim, student, The 
Science Academy of South Texas, Brownsville, TX)

We are also pleased to recognize the following | 
contributors: 

Bruce Barnett (Johns Hopkins University, Baltimore, 
MD)

Hubert N. Biezeveld (Zwaag, The Netherlands) 
Dave Bittel (Bristol Eastern High School, Bristol, CT)
Christopher Broughton, student (All Saints High School 

and Delta College, Bay City, MI)
Phil Cahill (Lockheed Martin Corp., North Yorkshire, 

U.K.)
Daniel Cartin (Naval Academy Preparatory School,  

Middetown, RI)
Christian Corrao (Brooklyn Technical High School, 

Brooklyn, NY)
R. C. Dhandhania (KalraShukla, Mumbai, India)
Don Easton (Lacombe, Alberta, Canada)
Hasan Fakhruddin (The Indiana Academy for Science, 

Mathematics, and Humanities, Ball State University, 
Muncie, IN)

Fernando Ferreira (Universidade da Beira Interior,  
Covilhã, Portugal)

Fredrick P. Gram (Cuyahoga Community College,  
Cleveland, OH)
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Solution to October 2009 Challenge

w A Wedge Issue
A wedge slides down a frictionless inclined plane that makes 
angle q with the horizontal. A small block is placed at the 
horizontal top side of the wedge. During the slide, the block 
does not move relative to the wedge. Find the minimum pos-
silbe coefficient of static friction ms between the block and the 
wedge.

The solutions to the October Challenge, A Wedge 
Issue, came not only from the U.S. but also from Asia, 
Australia, Canada, Europe, and South America. It was 
great to see quite a few college and high school students 
among the solvers. We publish the solution by one of 
those students:

Solution:

Equations:
            	 F  =  ma
	 n – mg cos(q)  =  0
 	 mg sin(q)  =  ma
	 g sin(q)  =  a

	 F  =  ma
	 fs  =  msn
	 x x  vertical
	 mg – n  =  ma sin(q)
	 mg – n  =  mg sin(q) sin(q) 
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Art Hovey (Milford, CT)
J. Iñiguez (Universidad de Salamanca, Salamanca, Spain)
Per-Olof Jansson (Stockholm, Sweden)
David Jones (Florida International University, Miami, 

FL)
Philip Keller (Holmdel High School, Holmdel, NJ)
Loh Lay Kuan, student (NUS High School of Mathemat-

ics and Science, Singapore)
Stephen McAndrew (Trinity Grammar School, Summer 

Hill, NSW, Australia)     
Jeff Melmed (Eastern Maine Community College, Ban-

gor, ME)
Matthew W. Milligan (Farragut High School, Knoxville, 

TN)
Daniel Mixson, John Bialek (Naval Academy Preparatory 

School, Newport, RI – team solution)
Jordan Montgomery, student (Gordon College, Wenham, 

MA)
Tarsis I. F. Walker, student (Mossoró High School, Brazil)

Carl E. Mungan (U. S. Naval Academy, Annapolis, MD)
Bayani I. Ramirez (San Jacinto College South, Houston, 

TX)
Pascal Renault (John Tyler Community College, Chester, 

VA)
Victoria Robson, student (Weston High School, Weston, 

MA)
Daniel Schumayer (University of Otago, Dunedin, New 

Zealand)
Jason L. Smith (Richland Community College, Decatur, 

IL)
Cássio dos Santos Sousa, student (Colégio Objetivo, São 

Paulo, Brazil)
Clint Sprott (University of Wisconsin – Madison, WI) 
Leo H. van den Raadt (Heemstede, The Netherlands)
John B. Zacharias (Edgewood Jr./Sr. High School, Merritt 

Island, FL)

Many thanks to all contributors and we hope to hear 
from you in the future! 
				    Boris Korsunsky
			   korsunbo@post.harvard.edu


