Phys 204 (Mechanics)/04/53
Midterm exam

Time allotted: 1h15min, 

March 01, 2016
First name:



        Last name:



ID #: 

Notes:  

1) In the entire exam, you need to start your solutions from the basic principles and show all details related to them on the booklet provided.  Giving simple answers won’t grant you any credit.

2) Transfer all your answers and details of your calculations to the booklet provided.  The exam sheet won’t be evaluated; only the work on the booklet will be.

3) Please answer in the order of the given questions; reserve a space for a problem in the case you want to come back later, to tackle it; one page per problem should be sufficient.
4) Draw adequate, big enough, and clear pictures to support your proofs, where applicable.  They can be given credit. 

5) The total of marks is 100.
6) There are 4 pages in total, including the formulae sheets on the back pages
7) Simple scientific (non programmable) calculator is allowed.
8) A paper dictionary, without any writing on it, could be used during the examination.  No electronic dictionaries are allowed.
9) Budget your time
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1. (16 pts) You are told that the magnitude of the acceleration of an object, of mass m, that is moving in circular motion, is dependent on its speed v and the radius of the circular trajectory r.  Using the dimensional analysis technique ONLY; find the expression of this acceleration, in terms of the speed v of the object and the radius r of the circle.  Show all your steps, starting from basic principles.  

Note that there is no direct formula to use to start the solution of this problem.  You need to elaborate the formula of the acceleration, using dimensional analysis technique.  In other words, using the formula of the acceleration of a uniform circular motion, elaborated in chapter 4, to tackle this question is not the way to go.
2. (10 pts) (8 pts) What is the displacement (in cm) of the tip of the 10 cm long minute hand of a clock between 12:15 A.M. and 12:45 P.M.  Use the unit vector(s) to express your answer.  (4 pts) Draw a picture.
3. (20 pts) The following two vectors 
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 lie in the plane of the page (xy-plane, with the +x-axis to the right).  If the magnitude of
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 = 5.0 m, and the magnitude of
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 = 8.0 kg m/s2, and  = 30°, determine the scalar product of the two vectors shown.  (b) Find their cross product, magnitude and direction (into the page or out of it). (c) Using the result of part (b) ONLY, find the surface area of the triangle formed by the two vectors 
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(no other method will be accepted).
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4 (12 pts) Prove that the maximum height h of a projectile is given by: 

5. (20 pts) A particle moves in the xy plane in a circle centered on the origin. At a certain instant the velocity and acceleration of the particle are 6.0
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) m/s2. (6 pts) Draw a picture. (14 pts) What are the x and y coordinates of the particle at this moment?  

Note:  You do not need any time interval, or the specific instant of time to solve this problem.
6. (22 pts) (18 pts) A soccer player kicks a rock horizontally off a 40.0 m high cliff into a pool of water. If the player hears the sound of the splash 3.05 s later, what was the initial speed given to the rock? Assume the speed of sound in air to be 343 m/s.  (4 pts) Draw a picture.
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Law of cosines
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Law of sines
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Quadratics:

[image: image17.png]ar® + br +¢




[image: image18.png]=b+ Vb* —dac —b — /b* — 4dac
r=
-

and z= o




Trigonometric Identities:
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1 u = 1.6605387 x 10-27 kg


1 u  = 931.502 MeV/c2





1 eV = 1.602 × 10−19 J





mp = 1.672 × 10−27 kg


      = 1.0073 u = 938.280 MeV/c2





mn = 1.674 × 10−27 kg 


      = 1.0087 u = 939.57 MeV/c2 





me = 9.11 × 10−31 kg


      = 5.486×10−4 u = 0.511 MeV/c2





mα = 6.644656×10-27 kg


      = 4.00151 u 


      = 3727.409 MeV/c2





e = 1.6 × 10−19 C


N = 6.02 × 1023 particles/mol





c = 3.00 x 108 m/s


g = 9.80 m/s2





1 kWh = 3.6 x106 J


1 hp = 746 W





(W = Kf – Ki = (K


(Esystem = (T
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Prefixes for P

Power Prefix Abbreviation
10524 yocto y
1055t zepto z
10718 atto a
10-12 femto f
10712 pico p
107 nano n
1076 micro "
1052 milli m
1072 centi e
10! deci d
10% kilo k
100 mega M
109 giga G
1012 tera 0
1017 peta P
1018 exa E
1032 zetta 7
10% yotta Y
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