Solutions for Exam #2

Part A- Multiple Choice

1.  B

2.  B

3.  C

4.  B

5.  D 

6.  C

7.  C

8.  E

Part B 

#1-  The velocity will be the same (10 m/s).  

Explanation:

-Conservation of energy

-Velocity at bottom depends only on the height of the hill

-Speed at bottom is independent of mass

#2  
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  at t=2 seconds,     18(4)+9=81 rad/sec

#3    



For example:

+F1X1-F2 (2/3L-X1)+F3(L-X1)=0  

or –1 times this  

or anything else that is mathematically equivalent.

Part C-

#1

a)

b) 9 +mr2 where m=5 kg and r=.67m (or .71m) so I=11.25 kgm2
c) v = wr = 1.61 m/s

d) ac= v2/r = w2r = 3.86 m/s2
e) same as above

f) 0

g) Iwi=Iwf+rxp  = (answer to b)(2.4)=9(wf) + (.67 or .71)(5)(answer to c)

                                      With all correct values, 2.40 rad/sec  

Note that this is not “the same value” as initially.  The work in what matters and must have been shown and correct to get credit.

#2

a)  pi,x=pf,x
so 

pi,x ,1+ pi,x,2 = pf,x

m1 vi,x ,1+ m2 vi,x,2 = pf,x

+(15)(2.3)Cos(19) +(23)(1.9)Cos(24)= pf,x

72.54 kgm/s = pf,x

b)  pi,y=pf,y
so 

pi,y ,1+ pi,y,2 = pf,y

m1 vi,y ,1+ m2 vi,y,2 = pf,y

-(15)(2.3)Sin(19) +(23)(1.9)Sin(24)= pf,x

6.54 kgm/s = pf,y

c)  For example, use tan(()= py/px

(=5.15 degrees (above the horizontal)

#3

a)Total Mechanical Energy =KE+Usp+Ug

Initially,

KE=0

Take Ug=0

Usp 1/2kx2=(.5)(2300)(.1)2= 11.5 J

b)Total Mechanical Energy =KE+Usp+Ug

At this point,

KE=1/2mv2=(.5)(.2)(2)2=.40 J

Ug=mgh (based on the definition of Ug=0 above)=mg(2)Sin(8)=.55 J

Usp =0

So total is 0.95 J

c) Work done by friction accounts for the loss of energy, 

So 0.95-11.5=-Ff(d)  where d=8 meters

Ff= 1.33 N

Note that it is not a great approximate ion to take the frictional force as constant over the horizontal and inclined surface.  However, the angle of inclination is small, and you were told to do this, so it is OK.
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