EXAM I  SOLUTIONS all work must have been shown for full credit!
1. EXAMING EACH ANSWER WE SEE THAT C. mv2  /r ( ML2/T2 =ML/T2
2. GIVEN  vi = 450m/s   vf =220m/s  x=14cm=0.14m  (note importance of keeping units the same!)

To get easier to apply vf2=vi2+2ax and solve for a=( vf2- vi2)/2x=550000m/s2 =550.km/ s2 to pic correct answer B.
3. We are give two vectors one in components (B) and A in polar form. Hence we convert the polar  to components perform the asked for subtraction A-B  and then get the magnitude via the pythagorian theorem for |A-B|   as follows  A=(15,80o) ,B =12  i^ -16j^   Use of ^ means unit vector for these notes.
A =15cos(80)i^ + 15sin(80)j^ = 2.60i^ + 14.8j^

Hence A-B = 2.60i^ + 14.8j^  - (12  i^ -16j^   ) = ( 2.60 -12)  i^ +(14.8+ 16)j^   =-9.4 i^ + 30.8j^
And by the Pythagorean theorm the magnitude|A-B|   =( 9.42+ 30.82)1/2  =32 or C 
4. This is a 2 dimensional problem there is an x and y direction, only acceleration in the y direction 

______  

               |                                                                              need time to fall 100 m or from y=-1/2 g t2  from
               |  0.1km=100m note conversion of height                                                         y=vyi-12gt2 with vyi=0

               |                                                                                         we get t=(2y/g)1/2 = (2*100m/9.8m/s2) ½ =5.42s
               |                                     vx                                                                  hence vx =x/t =65m/4.52s=14.38m/s   ie not a in x direction
               |  <--65m--(         _ _ _  _ _              since vyi=0           vy 2 = -2gy = -2*9.8m/s2*100 or vy =-44.3m/s 
                                                \              |                                                                                                                  
                                                   \           |                           The question asks for the speed which is the magnitude of v
                                                     \         | vy                                   or v=(14.382+(-44.3)2)1/2 = 46m/s ignoring sig. fig.
                                                v      \      |

                                                           \   |

                                                              \|

5. Volume of cylinder = length(l) area of base ([image: image2.png]


  we are given d=2r hence we have
Volume, V =ld2/4 with l and d=0.39m   the density =m/V    with m=1kg 

we get density ,, 21475kg/m3 =21.45g/cm3 (or 21.45 g/cc)   NOTE: UNITS IN PHYSICS ARE SI OR kg/m3  since a lot of you have had chemistry I accepted CGS system of

gm/cm3 or gm/cc but you lost points inventing your own combinations!
6. Bird dives straight down distance is y=76m and in free fall g hence
Y=-1/2gt2   hence t =(2y/g)1/2  =3.94sec
7. This is a graphically problem illustrated here but must be done via protractor, ruler and accurate scale.
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Approximate answers by measurement is about 27.5km  from the scale used and 41o N of W measured by protractor
8. We know ac = 2.5m/s2    and diameter of circular motion d=2r =80m  we have a few ways to approach getting T

by definitions  T = period then    v=2r/T  and ac = v2 /r  you could solve for v from the second then find v2 from the first or combine the formula by substituting for v2 in the second and solve for T as in
v=2r/T  ( v2 =4r2/T2    put into ac = v2 /r   =  4r2/rT2   =4r/T2  = 2D/T2 = ac   note that r=D/2 

or T2 =2D/ ac  or T =(2D/ ac  )1/2   = (2*3.142*80m/2.5m/s2) 1/2   =25.1 s
9. |  given
|      vi=300m/s                               
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_ _ _ _ _ _                                      
   t=42 sec               /            \


This is a 2 D picture with the usual equations being applied in the x and y direction
Hence x=vxit  and y =vyi t– 1/2gt2   recall   vxi=vicos and vyi=visin 

Then x=300m/s*cos55*42 s=7227m

And y =300m/s*sin55*42s -1/2 *9.8m/s2 *(42s)2 = 1667m

10. x=21+22t-6.0t2   

a. t=1( x1 =21-22-6=37m 

t= 3( x3=21+22*3-6*(3)2 = 33m
vavg = x/t  =33-37/2 =-2m/s

b.  v=dx/dt=22-12t ( t=3   v=22-12*3=22-36=-14m/s

c. a =dv/dt =-12m/s2  all times  same for t=8sec
