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%$&'()*+,$-./,0$12(.342$,536+67(63-$681.$12,$!"#
069,$.:$12,$*..(968'1,$0;01,-$'1$$#%#&#'()*+,'-$$<10$
'-&+6139,$60$"=>$-$'89$610$:(,53,8*;$60$!"?$@A"$$$

B(.7+,-$!?"!C$

'"#$$D2'('*1,(6A,$12,$-.).8E0$.*'/0*+#'0$'$:38*).8$.:$)-,"$

x(t) = Acos !t + "( )
      = Acos 2#$( ) t + "( )

F,$*'8$6--,96'1,+;$F(61,G$

H,-,-7,($12'1I$

x(t) = 2.00x10!2  m( )cos 2" 1.50 Hz( )( ) t + #( )
      = 2.00x10!2  m( )cos 3"t + #( )

J.$*.-&+,1,$1260I$'++$F,$8,,9$60$12,$&2'0,$026K"$

<8$:'*1I$L8.F684$F2'1$'$*.068,$F'/,$+..L0$+6L,I$61$02.3+9$7,$,'0;$1.$
M,;,7'++N$'8$'80F,($2,(,"$$J2,(,$60$'$:.(-'+$F';$.:$9.684$1260I$12.342I$
F26*2$<$F6++$.31+68,"$
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!"#$R1'(1$7;$0L,1*2684$'$068,$.($
*.068,$F'/,I$9,&,89684$3&.8$
F2,12,($;.3$F'81$1.$
*2'('*1,(6A,$12,$&.06).8$'0$'$
068,$.($*.068,$QF,E/,$9,*69,9$1.$
9.$61$'0$'$*.068,#"$$$
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!!/2

>"#$S689$.8$12,$4('&2$F2,(,$;.3$
F'81$12,$7.9;$1.$7,$'1$$#%#&"$$<8$
1260$*'0,I$F,$F'81$61$4.684$
12(.342$"#%#&#-./684$681.$12,$
&.06)/,$(,46.8"$$T8*,$:.389I$
-./,$;.3($'O60$1.$12'1$&.681$
Q0,,$8,F$0L,1*2#"$$$

12,$U('&26*'+$'&&(.'*2G$

0
! 6

1

2

!1

0

2!

OP960&$
Q*-#$

Q('9#$
!

!!/2

C"#$J2,$&2'0,$026K$F6++$7,$12,$'843+'($960&+'*,-,81$(,536(,9$1.$4,1$12,$'O60$
681.$12,$(6421$0&.1"$$<8$1260$*'0,I$12'1$F6++$7,$$$$$$$$$$$$$$$$$$$$$$$$$$0.$12'1$$$!!/2 radians

x(t) = 2.00x10!2  m( )cos 3"t ! "
2( )

%1$$#%#&1#F,$L8.F$12,$7.9;$60$&'00684$12(.342$12,$.(6468$0.$610$"2)**3,/+4$(#
F6++$7,$A,(.I$'89$F,$*'8$F(61,$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'0G$$

C"#$

!"#$V.3$L8.F$F2,(,$12,$7.9;$60$'89$F2'1$61$60$9.684$'1$.8,$&.681$68$)-,I$
F26*2$60$1.$0';I$'1$$#%#&-$$W0,$12'1$68:.(-').8$68$12,$MO$X$"$"$"$M$,O&(,006.8$1.$
9,1,(-68,$12,$.8,$38L8.F8$68$12'1$,O&(,006.8I$12,$.54'(#'5/6$$$$"$$J2'1$60G$

THI$12,$Y'12,-')*'+$'&&(.'*2$Q1260$60$-.(,$03(,PZ(,$:.($*.-&+,O$&(.7+,-0$+6L,$!?">>#G$

J2,$1(6*L$60$1.$9,*69,$F26*2$
.:$12,$/'(6.30$'84+,0$F6++$Z1$
.3($0613').8"$$J2'1$60$F2,(,$
'$4..9$0L,1*2$F6++$2,+&"$$[31$
2.F$1.$681,(&(,1$61\$$$

x(t) = 2.00x10!2  m( )cos 3"t + #( )

!

x(t = 0) = 2.00x10!2  m( )cos 3" 0( ) + #( )
  $   0 = 2.00x10!2  m( )cos #( )
        $   cos #( ) = 0
        $   # = !" / 2,  +" / 2,  etc.
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%4'68I$12,$0.+3).8$60$1.$+..L$'89$
30,$;.3($2,'9"$
$$$^,1E0$'003-,$12,$0.+3).8$F'0$$$$$$$
_2,(,$F.3+9$12'1$&31$.3($'O60\$
$$$<8$:'*1I$61$F.3+9$0+69,$61$1.$12,$(,9$
&.06).8$02.F8$1.$12,$(6421"$$`.,0$
1260$0')0:;$.3($&(.7+,-"$$<:$12'1$F'0$
12,$*.((,*1$&.06).8$:.($12,$'O60I$
F.3+9$12,$7.9;$7,$-./684$12(.342$
,536+67(63-$'1$$#%#&\$$QV,0I$61$F.3+9#"$$
%89$F.3+9$61$7,$&(.*,,9684$681.$12,$
!"$(,46.8\$$Qa.I$61$F.3+98E1b12,$!"#
(,46.8$60$47*8($12,$2.(6A.81'+$'O60b
68$.3($4('&2I$12,$7.9;$F.3+9$7,684$
-./684$681.$12,$9"$(,46.8"#$$R.$1260$
608E1$12,$026K$F,$8,,9"$
$$$^..L684$'1$12,$0,*.89$4('&2I$;.3$
*'8$0,,$12'1$12,$'&&(.&(6'1,$026K$60$
1.$12,$+,K$7;$$$$$$$$$$$
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! = " / 2.

! = "# / 2 radians.
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%K,($&'00684$12(.342$12,$8,F$.(6468I$
12,$7.9;$60$-./684$681.$12,$cO$(,46.8$
'0$,O&,*1,9"$

x(t) = 2.00x10!2  m( )cos 3"t ! "
2( )

R.+3).8G$



?"#$

7"#$_2'1$60$12,$&'()*+,E0$:4"/:;:#'.((,\$

v = dx
dt

  =
d Acos !t + "( )[ ]

dt
  = #! Asin !t + "( )( )

J2,$-'O6-3-$/,+.*61;$F6++$2'&&,8$F2,8$12,$068$60$'0$+'(4,$'0$61$F6++$,/,($7,I$
F26*2$60$F2,8$61$,53'+0$M!IN$0.$12,$-'486139,$.:$12,$-'O6-3-$/,+.*61;$F6++$
06-&+;$7,$$$$$$$$$"$$W0684$12'1$:.($.3($0613').8$;6,+90G$

<8$4,8,('+G$

!A

vmax = !A

       = 3" rad/s( ) 2.00x10#2  m( )
       = 18.8 m/s

a.)*,$12'1$12,$38610$9.8E1$-'1*2$3&bF,$0,,-$1.$2'/,$+.01$'$M('96'80N$68$
12,$0.+3).8"$$J260$60$.8,$.:$12.0,$6801'8*,0$F2,8$F,$2'/,$1.$'*L8.F+,94,$
'89$'**,&1$12'1$M('96'80N$60$8.1$(,'++;$'$3861$'89I$2,8*,I$*'8$7,$648.(,9"$

d"#$

*"#$_2,(,$60$12,$'.((,#-'O6-3-$'89$F2,8$9.,0$1260$2'&&,8\$

<1$F6++$7,$-'O6-3-$'K,($12,$:.(*,$2'0$9.8,$'++$12,$'**,+,(')84$12'1$61$*'8I$
F26*2$2'&&,80$'1$,536+67(63-$Q12'1$60$F2,(,$12,$:.(*,$60$A,(.#"$$%8.12,($F';$1.$
+..L$'1$61$60$12(.342$*.--.8$0,80,"$$_2,(,$9.,0$12,$7.9;$<**=#+6L,$61E0$-./684$
12,$:'01,01\$$%80F,(G$_2,8$61$&'00,0$12(.342$,536+67(63-"$$$
$$$%0$:.($F2,8$1260$2'&&,80I$:.($1260$0613').8$12,$7.9;$&'00,0$12(.342$
,536+67(63-$'1$$#%#&1#12,8$'4'68$'K,($2'+:$'$.(3/*,"$$%0$12,$&,(6.9$60$12,$68/,(0,$.:$
12,$>3(?;(+)@I$'89$12,$>3(?;(+)@#60$!"?=$@AI$12,$.(3/*,#F6++$7,$>eC$0,*.890$'89$
2'+:$12'1$F6++$7,$!eC$0,*.89"$

9"#$_2'1$60$12,$&'()*+,E0$:4"/:;:#4))(<(340*+\$

a = dv
dt

  =
d !"Asin "t + #( )[ ]

dt
  = !"2 Acos "t + #( )( )

<8$4,8,('+G$

01'()84$7'*L$68$c$96(,*).8$1.F'(9$
,536+67(63-$f$F';$12(.342$*;*+,$$ g"#$

%4'68I$12,$-'486139,$.:$12,$-'O6-3-$'**,+,(').8$F6++$2'&&,8$F2,8$12,$
*.068,$60$'0$+'(4,$'0$61$F6++$,/,($7,I$F26*2$60$F2,8$61$,53'+0$M!IN$0.$12,$
-'486139,$.:$12,$-'O6-3-$/,+.*61;$F6++$06-&+;$7,$$$$$$$$$$"$$W0684$12'1$:.($.3($
0613').8$;6,+90G$

!2A

amax = !2A

       = 3" rad/s( )2 2.00x10#2  m( )
       = 178 m/s2

,"#$_2,(,$60$12,$4))(<(340*+#-'O6-3-$'89$&.06)/,I$'89$F2,8$9.,0$1260$2'&&,8\$

<1$F6++$7,$-'O6-3-$F2,8$12,$:.(*,$60$
-'O6-3-$4+,#.*'/08(I$F26*2$
2'&&,80$'1$12,$,O1(,-,0$.:$12,$
/67('1.(;$-.).8$F2,8$68$12,$
+(A408(#3(A/*+$7,4688684$1.$-./,$
7'*L$68$'$.*'/08(#,/3()0*+#1.F'(9$
,536+67(63-"$$<8$1260$*'0,I$12'1$
2'&&,80$'$12(,,P53'(1,(0$.:$12,$F';$
12(.342$12,$.(3/*,#Q0,,$0L,1*2#I$.($'1$
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t = 3
4 T = 3

4 .667 s( ) = .500 s.

h"#$

:"#$_2'1$60$12,$1.1'+$9601'8*,$1('/,+,9$7,1F,,8$$#%#&#'89$$#%#B#'()*+,"$

J260$60$'$M30,$;.3($2,'9N$&(.7+,-"$$J268L$'7.31$
F2'1$12,$-.).8$+..L0$+6L,"$$<8$.8,$&,(6.9E0$
F.(12$.:$)-,I$12,$7.9;$F6++$1('/,+$12(.342$.8,$
:3++$*;*+,"$$J2'1$60I$61$F6++$1('/,+$.31$1.$610$
'-&+6139,$"=>$-,1,(0$:(.-$,536+67(63-I$12,8$
1('/,+$'8.12,($"=>$-,1,(0$7'*L$1.$,536+67(63-$$

A = .02 m

m

k

x = 0

Q12'1$"=]$-,1,(0$0.$:'(#I$12,8$9.$12,$0'-,$.8$12,$8,4')/,$069,$.:$12,$.(6468$:.($
'$1.1'+$.:$"=h==$-,1,(0$&,($*;*+,"$
$$$V.3$L8.F$.8,$*;*+,$1'L,0$>eC$0,*.890$'0$12'1$F'0$F2'1$F,$*'+*3+'1,9$:.($12,$
.(3/*,I$0.$4.684$1.$!"=$0,*.890$F.3+9$7,$2'+:$'0$-3*2$'4'68$Q>eCc!eCX!#"$$<8$
.12,($F.(90I$12,$7.9;$F6++$2'/,$1('/,+,9$"=hc"=]$-,1,(0I$.($"!>=$-,1,(0$93(684$
12,$)-,$681,(/'+"$$$


