
c
€)

@

€,

@

@

@

o

@ J=vl*|atl ,fl"-v aef(= q:, 6.n

g- LI rr<.an!

Q= Me /xT * i "< t  i r

tf i" 'M

2
.*t =

- C a z 1

l5 5epz, 1977

P h y s i c s  A  b i t  m o r e  ! i r ' 4 t r - : l - i r - : r  f r u t u  C i i ,  2

d
Conve rs i ons :  Pe r fo rm  the  f o l  l ow in

I A,r1s+""o,*=Her fo rm  tne  t o l  l ow rng  conve rs l onsI r-\n e u
t

l -L = lG
i l - t  /  -
7 5 . O ^ , t A l -  - v v - 1

/ 1  3
b.C L  _CM

F ^ 1
5 17 ,ut^' = ._---.-- -A

5-? nnt t  =

O. oo?os
f.Ol ,(^n =

Y,o I t,,,r =

f ,o t  Kq  =

So lv i ng  f o rmu las  f o r  t he  i nd i ca ted  va r i ab le .

| '16',.-.,

n

A M

c!.r^-rai,
I u^3r^!\r @ +'i. i"

er.  )"
Y 1&.

ff*
rU

art

Sawtt ,r
/i urrr'rY{.

d 6



P r o b l e m s  w h i c h  a r e  a  b i t  m o r e  i n v o l v e d .

1 .  F r o m  r e a d i n g ,  w e  f  i n d  t h e  d e n s i t y  o f  g r o l d  i s  l a . 3 g . ' c m = .
T h i s  m e a n s  t h a t  1  c u b i c  c e n t i m e t e r  o f  g o l d  h a s  a  m a s s  o t
1 9 . 3  g r a m s .  I f  a  g o l d  b a r  i s  2 . 5 c m  w i d e ,  0 . 5 0  c m  t h i c k ,
a n d  1 2  c m  l o n g ,  c d i c u i a t e  t h e  v o l u m e  a n d  t h e n  t h e  m a s s
o f  t h i s  g o l d  b a r .

2 .  The  space  shu t t l e  o rb i t s  t he  Ea r th  i n  abou t  ?0  m inu tes .
The  rad ius  o f  Ea r th  i s  5370  k f f i ,  and  i n  a  t yp i ca l
m i ss i on .  t he  he igh t  o f  t he  shu t t i e  above  t he  Ea r th " s
su r f ace ,  m igh t  be  22O km.  Ca l cu la te  t he  o rb i t a l
ve  i oc  i  t y  o f  t he  shu t t  i  e  i  n  kmz 'h r .  Conve r t  ?ou r  answer
to  mz ' s .  I  f  one  m i  I  e  :  1  . 61  km,  conve ry  you r  ans \de r  t o
m i  I  es  pe r  hou r .

3 .  Back  i n  t he  days  o f  t he  Apo l l o  l una r  l and ing  rn i ss i ons ,
i t  t ook  an  Apo i  l o  command  moc iu i e  abou t  2  hou rs  t o  o rb i l -
t he  moon .  The  command  modu le  o rb i t ed  t he  moon  i n  a
"pa rk i ng "  o rb i t  wh i l e  t he  l una r  excu rs i on  modu le  (LE I ' I )
de ta t ched  and  l anded  on  t he  moon .  The  d i ame te r  c f  t he
moon  i s  abou t  3480  km.  The  command  modu ie  o rb i t ed  t he
moon  a t  an  a l t i t ude  o f  abou t  100  km.  F ind  t he  ve loc i t y
o f  t he  command  modu le ,  w i t h  r espec t  t o  t he  moon .  i n
km.zh r .  Conve r t  you r  ans \ re r  i n t o  un i t s  o f  m , , ' s .

Bonus :  I .  Even  t hough  t he  moon  i s  sma i  l e r  t han  t he  ea r t h ,
. i nd  t he re ro re  each  o rb i  t  (  t r  i p  a round )  was  sho r te r  f  o r
t he  command  modu le  t han  f o r  t he  shu t t l e .  t he  t ime  t c
o rb i t  t he  noon  was  l onge r  ( 2  hou rs  vs .  90  m inu tes ) ,  g i ve
a  p l aus ib l e  r eason  why  t h i s  m igh t  be  so .

Bonus :  I I .  The  shu t t l e " s  o rb i t a l  a l t i t . ude  as  i t  o ro l t s  t he
Ea r th  i s  a lways  h i ghe r  t han  t he  a i t i t ude  quo ted  f o r  t he
apo l l o  capsu le  gc i ng  a round  t he  moon .  t i i r r e  a  i i ke l y
reason  why  t h i s  mus t  be  so .


