
1.)	  

Problem	  4.1	  
a.)	  Determine	  the	  net	  displacement:	  

 

!
d1 =           !v1                           Δt1

   = 20 m/s( ) − ĵ( )⎡
⎣

⎤
⎦ 3 min( ) 60 s/min( )[ ]

   = − 3.6x103  m( ) ĵ

Being	  careful	  with	  units	  and	  simply	  reading	  the	  parameters	  out	  of	  the	  book,	  
the	  displacements	  for	  each	  vector	  is:	  

 

!
d2 =           !v2                            Δt2

   = 25 m/s( ) − î( )⎡
⎣

⎤
⎦ 2 min( ) 60 s/min( )[ ]

   = − 3x103  m( ) î

 

!
d3 =        !v3                    Δt3            ( )"135o

   = 30 m/s( )[ ] 1 min( ) 60 s/min( )[ ]"135o

   = 1.8x103  m( )"135o



2.)	  

What’s	  inconvenient	  about	  this	  is	  that	  
the	  last	  vector	  is	  in	  polar	  notaDon.	  	  
ConverDng	  it	  appropriately	  (note	  
sketch	  to	  right):	  

 

!
d3 = 1.8x103  m( )"135o

    = −1270î + 1270 ĵ

 
!
A = 1.8x103  m

φ = 45o
west

 

Ax =
!
A cosφ

      = 1.8x103  m( )cos 30o

      = 1.27x103  m

 

Ay =
!
A sinφ

      = 1.8x103  m( )sin 45o

      = 1.27x103  m
135o

Adding	  the	  three	  vectors	  yields:	  

 

!
d1 =         0 î               − 3.6x103  m( ) ĵ
!
d2 = − 3.00x103  m( ) î +         0 ĵ
!
d3 = − 1.27x103  m( ) î + 1.27x103  m( ) ĵ+	  

 
!
dnet = − 4.27x103  m( ) î − 2.33x103  m( ) ĵ

north



3.)	  

ConverDng	  this	  to	  polar	  notaDon:	  

 

!
dnet = − 4.27x103  m( ) î − 2.33x103  m( ) ĵ

     = −4.27x103  m( )2
+ −2.33x103  m( )2( )1/2

" tan−1 −2330
−4270 m

⎛
⎝⎜

⎞
⎠⎟
+ 180o⎡

⎣⎢
⎤
⎦⎥

     = 4.87x103  m( )"208o       (this is the same as 4.87x103  m at 28osouth of west)

b.)	  Average	  speed:	  

Average	  speed	  is	  not	  a	  vector	  (in	  fact,	  speed	  in	  general	  is	  not	  a	  vector).	  	  
That	  means	  it	  is	  NOT	  the	  net	  displacement	  (like,	  what	  we	  just	  calculated)	  
divided	  by	  the	  Dme.	  	  Instead,	  it’s	  the	  TOTAL	  DISTANCE	  TRAVELED	  per	  unit	  
Dme.	  	  As	  such,	  we	  can	  write:	  

savg =
dtotal

Δt total

     =
3.60x103  m( ) + 3.00x103  m( ) + 1.80x103  m( )

360. s
     = 23.3 m/s



4.)	  

c.)	  The	  average	  velocity	  is:	  

 

!vavg =
!
dnet

Δt

     =
4.87x103  m( )"208o

360. s
     = 13.5 m/s( )"208o


