
y2 =       y1     + v1,y !t( ) + 1
2

      ay            !t( )2

 0 = 11.0 m( ) +     0     + 1
2

"9.80 m/s2( ) !t( )2

                   #     t = 1.50 s
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d2 = 25.0 m
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d1 = 11.0 m

d2 = 25.0 m
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y = 0
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KE1 +     U1    +! Wext =! KE2     +!      U2!!
     0    + mg d1 + d2( ) +     0    = 0 + 1

2
k d2( )2

   "    k =
2mg d1 + d2( )

d2( )2

               =
2 65 kg( ) 9.80 m/s2( ) 11.0 m( ) + 25.0 m( )( )

25.0 m( )2

               = 73.4 N/m

d1 = 11.0 m

d2 = 25.0 m
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y = 0
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Fy :!
        " mg + kx = ma

   #   65 kg( ) 9.80 m/s2( ) = 73.4 N/m( )x
       #      x = 8.68 m

d1 = 11.0 m

8.68 m
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8.68 m( ) + 11.0 m( ) = 19.7 m( )  below the bridge.

X:6",2;"02+79"27"9:6"21$+,,&D27"+1"Z^?B"/696%1"

46,2;"9:6"4%+5*6T"12";+9:"9:6"6[.+,+4%+./"&9"

AI?_"/696%1"46,2;"9:6"9:6"4%+5*6T"9:6"

21$+,,&D27"/.19":&<6"&7"&/0,+9.56"2="

36.0 m( ) ! 19.7 m( ) = 16.3 meters.

d2 = 36.0 m

16.3 m
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A = 16.3 m

d1 = 11.0 m

8.68 m
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dtotal = 36.0 m
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drop to where ! mg + kx = 0
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A = 16.3 m

d1 = 11.0 m

A = 16.3 m

3.40 m

7.6
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! = k
m

   = 73.4 N/m( )
65 kg( )

   = 1.06 rad/s

_?>"

*?>"J:&9"+1"9:6"D/6"%6[.+%65"=2%"9:6"$2%5"92"19%69$:"EF?B"/696%1L*

f&$G*%2.75V""X:+7G"=2%"&"/2/679"&42.9"&"

19&75&%5T"9&4,6"920"10%+7*k/&11"0%24,6/?""J:67"

9:6"10%+7*"+1"&9"+91"6[.+,+4%+./"021+D27T"&,,"=2%$61"

+7"9:6"1(196/"&,27*"9:6",+76"2="/2D27":&<6"4667"

7.,,65"2.9"&75T";:67"%6,6&165T"9:6"/&11";+,,"52"

-.19"1+9"9:6%6?""M9"+17N9".7D,"9:6"/&11"+1"5+10,&$65"

12/6"5+19&7$6"#`)"=%2/"9:6"6[.+,+4%+./"021+D27"

9:&9"&"=2%$6"3&"'45%5*6-*/2%*$3&4#,*+1"6`6%965"27"
9:6"/&11?""b2%"9:6"&7&,(1+1"92"/&G6"16716T"9:67T"

6<6%(9:+7*"+1"/6&1.%65"%6,&D<6"92"9:&9"

6[.+,+4%+./"021+D27?"""

"""W2;"$271+56%"2.%"0%24,6/?""J6"G72;":2;",27*"

+9"9&G6"9:6"*+%,"92"=%66"=&,,"9:6"K%19"AA?B"/696%1"8;6"

$&,$.,&965"9:&9"6&%,+6%>?""J:&9";6"7665":6%6"+1"

9:6"D/6"+9"9&G61"92"*2"9:&9",&19"EF"/696%1?"
42Q2/"2="5%20"

4%+5*6"

11.0

25

J&%7+7*V"X2".756%19&75"9:+1"0%24,6/T"(2."&%6"*2+7*"92":&<6"92"&$D<6,("9:+7G"

9:%2.*:"9:6"0%24,6/"27"(2.%"2;7?""M";+,,"0%2<+56"(2.";+9:"$2//679&%(T"4.9"+="

(2."527N9"52"12/6"&$D<6"9:+7G+7*"(2.%16,=T"+9";27N9":6,0"/.$:?""*

l?>"

S2."/+*:9"9:+7G"9:&9"9:&9";2.,5"46"&"9%+<+&,"9&1G?""M9"+17N9"46$&.16"96$:7+$&,,(T"429:"

*%&<+9("&75"9:6"10%+7*"&%6"&$D7*"2<6%"9:&9",&19"A]"/696%1?""@2";:&9"92"52L"

"""X:6"0,&7"+1"92"52"9:6"=2,,2;+7*?""M=";6",69"9:6"*+%,"52;7"1,2;,("92"9:6"02+79";:6%6"

*%&<+9("&75"9:6"10%+7*"=2%$6"7.,,"2.9T";:+$:"+1"92"1&(T"+=";6",69":6%",2;6%"92"9:6"***
9:6"10%+7*k*%&<+9("6[.+,+4%+./"02+79T"&7("

1.416[.679"5+10,&$6/679"2="9:6"*+%,";+,,"0%25.$6"&"

=2%$6"9:&9"+1"5.6"12,6,("92"9:6"10%+7*"89:+1"+1"-.19",+G6"

9:6":2%+'279&,"10%+7*"1+9.&D27";:6%6"9:6"

6[.+,+4%+./"021+D27"1+*7+K65"9:6"02+79";:6%6"9:6"

769"=2%$6"+1"7.,,65"2.9>?""!7("&55+D27&,"

5+10,&$6/679"2="9:6"*+%,"=%2/"9:&9"6[.+,+4%+./"

021+D27";+,,"0%25.$6"&7".0"&75"52;7"21$+,,&D27"

;:+$:";+,,"46"1+/0,6":&%/27+$"+7"7&9.%6?"

"""diL""W2;",22G"&9"9:6"5+19&7$61"+7"9:6"1G69$:?""

S2."$&7"166"9:6"769"EF"/696%"5+19&7$6"5+10,&(65?""

S2."$&7"166"9:6".006%"AA?B"/696%1"5%20"9:6"D/6"

2=";:+$:";6"G72;?""S2."$&7"166";:6%6"9:6"10%+7*k

/&11"1(196/N1"6[.+,+4%+./"021+D27"+1T"&75"+7"%65"

;:&9"9:6"/2D27N1"&/0,+9.56"&42<6"&75"46,2;"

6[.+,+4%+./";+,,"46"8mA^?Z"/696%1>?""

42Q2/"2="5%20"

4%+5*6"

6[.+,+4%+./"

A = 16.3 m

11.0
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y = Asin !t + "( )
  = 16.3 m( )sin 1.06 rad/s( ) t + "( )

B"

!8.68 m( ) = 16.3 m( )sin 1.06 rad/s( ) 0( ) + "( )
      #   !8.68 m( ) = 16.3 m( )sin "( )

      #   sin "( ) = !8.68
16.3

              #       " = !.562 radians
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y(t) = 16.3 m( )sin 1.06 rad/s( ) t ! .562 rad( )( ),  or in bare bones:

                     y = 16.3sin 1.06t ! .562( )

0
! 2!
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8$/>"
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!

!/2
3!/2
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y = 16.3sin 1.06t ! .562( )
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16

8

!8

0

!16

y16m = 16.3 = 16.3sin 1.06t16m ! .562( )
   "    1 = sin 1.06t16m ! .562( )
   "    1.06t16m ! .562 = sin!1 1.00( )
   "    1.06t16m ! .562 = 1.57
   "    1.06t16m = 2.13
   "    t16m = 2.01 s
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t tot = t11 + t16m

    = 1.50 s( ) + 2.01 s( )
    = 3.51 s
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