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T = 10.0 N

m = 2.20 kg   

x

h = .100 m   

µk = .400
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T = 10.0 N

m = 2.20 kg   

x

h = .100 m   

!

mg

N

fk = µkN

T
Tsin!

Tcos!
!

y

x

Fx! :  
     " µkN + Tcos# = ma
    $    " µk mg " Tsin#( ) + Tcos# = ma

    $        a =
"µk mg " Tsin#( ) + Tcos#

m

                   =
" .400( ) 2.20 kg( ) 9.80 m/s2( ) " 10.0 N( )sin#%& '( + 10.0 N( )cos#

2.20 kg( )

                   =
" 8.62 N( ) + 4.00 N( )sin# + 10.0 N( )cos#

2.20 kg( )
                   = " 3.92 N( ) + 1.82 N( )sin# + 4.55 N( )cos#
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Fy! :  
     N " mg + Tsin# = may

   $   N = mg " Tsin#

F$

mg

N

fk = µkN

T
Tsin!

Tcos!
!
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cos! = adjacent
hypotenuse

       = x

x2 + .100( )2
x

h = .100 m   
!

sin! =
opposite

hypotenuse

       = .100

x2 + .100( )2



a = ! 3.92 N( ) + 1.82 N( )sin" + 4.55 N( )cos"

 = ! 3.92 N( ) + 1.82 N( ) .100

x2 + .100( )2

#

$
%
%

&

'
(
(
+ 4.55 N( ) x

x2 + .100( )2
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a = !3.92 + .182 x2 + .100( )2( )!1/2 + 4.55x x2 + .100( )2( )!1/2

V'$50;391$30*$;??*)*&;>'6$50*6$C$D$"EFF$+*3*&1W$

a = !3.92 + .182 x2 + .100( )2( )!1/2
+ 4.55x x2 + .100( )2( )!1/2

  = !3.92 + .182 .400( )2 + .100( )2( )!1/2
+ 4.55 .400( ) .400( )2 + .100( )2( )!1/2

  = .932 m/s2
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N Tsin!

a = ! 3.92 N( ) + 1.82 N( )sin" + 4.55 N( )cos"
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4.55 N( )cos!
1.82 N( )sin!

cos0o = 1

sin90o = 1
1.82 N( )sin! 4.55 N( )cos!"

!
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a = ! 3.92 N( ) + 1.82 N( ) .100
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da
dx

=
d ! 3.92 N( ) + .182 N( ) x2 + .100( )2( )!1/2

+ 4.55 N( )x x2 + .100( )2( )!1/2( )
dx

    = + !
1
2

"
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%
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2x( ) .182 N( ) x2 + .100( )2( )!3/2
+ 4.55 N( ) x2 + .100( )2( )!1/2

                                                               + 4.55 N( )x !
1
2

"
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%
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2x( ) x2 + .100( )2( )!3/2

    = !x .182 N( ) x2 + .100( )2( )!3/2
+ 4.55 N( ) x2 + .100( )2( )!1/2

! 4.55 N( )x2 x2 + .100( )2( )!3/2

amax  happens when da
dx

= 0,  so:

!x .182 N( ) x2 + .100( )2( )!3/2
+ 4.55 N( ) x2 + .100( )2( )!1/2

! 4.55 N( )x2 x2 + .100( )2( )!3/2
= 0

!!"#$

V'):467N$

!x .182 N( ) x2 + .100( )2( )!3/2
+ 4.55 N( ) x2 + .100( )2( )!1/2

! 4.55 N( )x2 x2 + .100( )2( )!3/2
= 0

   "    !
x .182 N( )

x2 + .100( )2( ) + 4.55 N( ) ! 4.55 N( )x2

x2 + .100( )2( ) = 0

           "        x .182 N( ) + 4.55 N( ) ! x2 + .100( )2( ) 4.55 N( )x2 = 0

           "        .182x + 4.55x2 + 4.55 .100( )2 ! 4.55x2 = 0

           "                      .182x + 4.55 .100( )2 = 0
           "                                x = .250
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amax = ! 3.92 N( ) + 1.82 N( ) .100

x2 + .100( )2
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+ 4.55 N( ) x

x2 + .100( )2
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      = ! 3.92 N( ) + 1.82 N( ) .100

.250 m( )2 + .100( )2

"

#
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+ 4.55 N( ) .250 m( )

.250 m( )2 + .100( )2

"
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      = .976 m/s2

amax  happens when da
d!

= 0,  so:



!."#$

da
d!

=
d " 3.92 N( ) + 1.82 N( )sin! + 4.55 N( )cos!( )

d!
= 0

    #    1.82 cos! " 4.55sin! = 0
       #   1.82cos! = 4.55sin!

       #   1.82
4.55

=
sin!
cos!

= tan!

       #   ! = tan"1 1.82
4.55

$
%&

'
()

                 = 21.8o

V**+1$;$)'3$*;14*&$"$"$"$86$;62$?;1*H$;$K<4?B$5;2$3'$1**$4A$43$

?0*?B1$'<3$41$3'$@*3*&+46*$30*$;67)*$5*9@$7*3$4A$C$D$"M,F$

+*3*&1$J;1$@*3*&+46*@$46$30*$=&*:4'<1$1*?>'6#"$$86$30;3$

?;1*N$
.250

.100!

! = tan"1 .100
.250
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  = 21.8o
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a = !3.92 +
.182

x2 + .100( )2
+

4.55x

x2 + .100( )2
= 0

   "    ! 3.92 x2 + .100( )2 + .182 + 4.55x = 0

        "       3.92 x2 + .100( )2 = .182 + 4.55x

        "       3.92 x2 + .100( )2( )2

= .182 + 4.55x( )2

        "       3.922 x2 + .100( )2( ) = .0331+ 1.66x + 20.7x2

               "      5.30x2 ! 1.66x ! .121 = 0
               "      x = .0610 m
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