
Name________________________________________ 
Physics 110 Quiz #6, November 8, 2019 
Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is worth 10 
points total. 
 

I affirm that I have carried out my academic endeavors with full academic honesty.  
 

_________________________________ 
 
a. A wooden raft is made of  12 logs tied together side-by-side. Each log is   45cm in diameter and has a 

length of   6.5m .  How many people could the raft hold before their feet start to get wet, assuming that 
the mass of each person standing on the log is 

  
mp = 60kg . You may need the following to answer the 

question:  
  
ρwood = 600 kg

m3 , 
  
ρwater = 1000 kg

m3 , and 
  
ρair = 1.3 kg

m3 .  

 
For the people to get their feet wet the whole volume of the raft needs to be at the water’s surface.  
Thus we need to displace a volume of water equal to the volume of the raft.  Examining the vertical 
forces we have 
 

  

Fy : FB − Fraft − Fpeople = may = 0→∑ Fpeople = FB − Fraft

Fpeople = Nmpg = ρwaterVraft( )g − ρwoodVraft( )g

N =
ρwater − ρwood( )

mp

Vraft =
1000 kg

m3 − 600 kg
m3( )

60kg
12×π 0.45m

2
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N = 82.7 ~ 82

 

 
So we can put 82 people on the raft and have it be at the water’s surface.  The 83rd person will cause 
the raft to be under water. 

 
 
 
 
 
 
b. Baseball pitchers need to have good control when they throw a baseball.  When a baseball curves to 

the right (as seen from above), air is flowing 
1. faster over the left side than over the right side. 
2. faster over the right side than over the left side. 
3. faster over the top than underneath. 
4. faster underneath than over the top. 
5. at the same speed all around the baseball, but the ball curves as a result of the way the wind I 

blowing on the field. 
 
 
 
 
 
 

F & ΔP 
vlow vhigh 



c. Kayaking is a popular sport on many rivers, lakes and even the ocean.  Suppose that you are floating in 
you kayak and not paddling.  The kayak is simply riding on the current in the river.  The river has a 
constant depth of   d = 6m(~ 18 ft) but a variable width.  At one point in your kayaking adventure the 
river has a width of   w1 = 16m(~ 50 ft) across and at a later point in your journey the river’s width 

narrows to just across   w2 = 2m(~ 6 ft) .  At the   2m wide point the speed of your kayak (and the river) 

is   v2 = 9 m
s (~ 20mph) and the portion of your kayak that is under the water has a cross-sectional area 

of  0.09m2 .  What average force does the river exert on your kayak to push it along with the current? 
 

 
The equation of continuity relates the flow speeds at the two spots.  Then the difference in pressure in 
the water at the two spots gives over the area of the kayak under water gives the applied force on the 
kayak from the water. 
 

  

A1v1 = A2v2

Aupvup = Adownvdown → vup =
Adown

Aup

vdown =
2m× 6m

16m× 6m
⎛
⎝⎜

⎞
⎠⎟
× 9 m

s = 1.1 m
s

P1 − P2 = ΔKT + ΔUg =
1
2 ρv2

2 − 1
2 ρv1

2

Pup − Pdown = ΔKT + ΔUg =
1
2 ρvdown

2 − 1
2 ρvup

2 = 1
2 ×1000 kg

m3 9 m
s( )2

− 1.1 m
s( )2⎡

⎣⎢
⎤
⎦⎥

Pup − Pdown = 39900 N
m2 =

F
A

F = Pup − Pdown( )A = 39900 N
m2 × 0.09m2 = 3591N
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a t( ) = −A k
m
sin 2πt

T( )

v = fλ = FT
µ

fn = nf1 = n v
2L

I = 2π 2 f 2ρvA2

� 

g = 9.8m s2 G = 6.67×10−11 Nm 2

kg2

NA = 6.02×1023 atomsmole kB = 1.38×10−23 J K
σ = 5.67×10−8 W m 2K 4 vsound = 343m s
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Physics 110 Formulas 
 
 
Equations of Motion   Uniform Circular Motion Geometry /Algebra 

  

displacement:
x f = xi + vixt +

1
2 axt

2

y f = yi + viyt +
1
2 ayt

2

⎧
⎨
⎪

⎩⎪

velocity:
v fx = vix + axt

v fy = viy + ayt

⎧
⎨
⎪

⎩⎪

time-independent:
v fx

2 = vix
2 + 2axΔx

v fy
2 = viy

2 + 2ayΔy

⎧
⎨
⎪

⎩⎪

 

  

Fr = mar = m v2

r
; ar =

v2

r

v = 2πr
T

FG = G
m1m2

r 2

 

� 

Circles Triangles Spheres

C = 2πr A = 1
2 bh A = 4πr2

A = πr2 V = 4
3 πr

3

Quadratic equation : ax 2 + bx + c = 0,

whose solutions are given by : x = −b ± b2 − 4ac
2a

  

 
 
 
Vectors      Useful Constants 

   

magnitude of a vector: v = !v = vx
2 + v2

y

directionof a vector: φ = tan−1
vy

vx

⎛

⎝
⎜

⎞

⎠
⎟

   

 
 
Linear Momentum/Forces  Work/Energy     

   

!p = m!v KT = 1
2 mv2

!
p f =

!
pi +
!
F ⋅dt KR = 1

2 Iω 2

!
F = m!a = d

!
p

dt
Ug = mgh

!
Fs = −k!x US =

1
2 kx2

!
Ffr = µ

!
FN WT = FΔxCosθ = ΔKT

WR = τθ = ΔKR

Wnet =WR +WT = ΔKR + ΔKT

ΔKR + ΔKT + ΔUg + ΔUS = ΔEsystem = 0

ΔKR + ΔKT + ΔUg + ΔUS = ΔEsystem =Wfr = −FfrΔx

 

 
 
Rotational Motion                  Fluids     Simple Harmonic Motion/Waves 
 

    

  

ρ = M
V

P = F
A

Pd = P0 + ρgd
FB = ρgV
A1v1 = A2v2

ρ1A1v1 = ρ2 A2v2

P1 − P2 = ΔKT + ΔUg =
1
2 ρv2

2 − 1
2 ρv1

2( ) + ρgy2 − ρgy1( )
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v = fλ = (331+ 0.6T) ms

β =10log I
I0
; Io =1×10−12 W

m 2

fn = nf1 = n v
2L
; fn = nf1 = n v

4L
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