
Name________________________________________ 
Physics 110 Quiz #1, April 4, 2020 
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.  
 

_________________________________ 
 
1. A standard baseball has a circumference of approximately 23𝑐𝑚. If a baseball had the same 

mass per unit volume as a neutron or a proton, about what would the mass of the baseball be? 
Suppose that a neutron or a proton is a ball that has a diameter of 1 × 10()*𝑚 and a mass of 
1 × 10(+,𝑘𝑔.  Hint:  The volume of a sphere is /0𝜋𝑟

3. 
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3

= 5.1 × 10)9𝑘𝑔 

 
where 𝐶44 = 2𝜋𝑟44 → 𝑟44 =

E
+:
= F.+3G

+:
= 0.04𝑚 

 
 
 
2. In the late 1800s Jules Verne wrote a book about the adventures of Captain Nemo and his 

submarine called the Nautilus, as he (and two others) traveled around the world under the 
sea.  The book was called 20,000 Leagues Under the Sea.  A league is a unit of distance 
equal to about three miles.  How many feet under the sea did Captain Nemo travel if there 
5280𝑓𝑡 = 1𝑚𝑖?  
 

 

2 × 109𝑙𝑒𝑎𝑔𝑢𝑒𝑠 ×
3𝑚𝑖𝑙𝑒𝑠
1𝑙𝑒𝑎𝑔𝑢𝑒 ×

5280𝑓𝑡
1𝑚𝑖𝑙𝑒 = 3.2 × 10Q𝑓𝑡 

 
 
 
3. In the equation 𝑑 = 𝑐𝑡 + 𝑏, 𝑑 is measured in furlongs (1	furlong~200𝑚~600𝑓𝑡) and 𝑡 is 

measured in fortnights (1	fortnight~14	days). What are the dimensions (units) of c and b? 
 

𝑐 is the slope of the line so its units are ∆g
∆h

, or furlongs per fortnight? 
𝑏 is the y-intercept so it has the same units as 𝑑, or furlongs. 

 



4. An object is observed to undergo motion in 1D along the x-
axis.  The velocity of the object as a function of time is shown 
on the right.  Which of the following graphs below gives the 
acceleration of the object as a function of time?  
 
 
 
a.     b. 
 
 
 
 
 
c.     d.  
 
 
 
 
 
e.     f.  None of the choices are correct. 

 
 
 
 
 
 
 
5. From the velocity versus time graph in question 4, what is the displacement of the object between the 

time interval 4𝑠 and 8𝑠? 
 
 

∆𝑥 = 𝑣klm∆𝑡 = ?
𝑣n + 𝑣o
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C p𝑡n − 𝑡or = =
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>(8𝑠 − 4𝑠) = 24𝑚 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



22
2

2
1

211
2

2
1

1

222111

2211

0

ghvPghvP
vAvA

vAvA
gVF

gdPP
A
FP

V
M

B

d

rrrr

rr

r
r

r

++=++

=
=
=

+=

=

=

2

22

2
2
1

::

2

w

awq

t
w
at

qaww

aww

awqq

ra
rarvrs

tLL
IL

rFI

t
tt

r

t

if

if

if

iif

=

==D=D

D+=
=

==
D+=

+=

++=

� 

ω = 2πf = 2π
T

TS = 2π m
k

TP = 2π l
g

v = ± k
m
A 1− x 2

A2
⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

1
2

x t( ) = Asin 2πt
T( )

v t( ) = A k
m
cos 2πt

T( )

a t( ) = −A k
m
sin 2πt

T( )

v = fλ = FT
µ

fn = nf1 = n v
2L

I = 2π 2 f 2ρvA2

� 

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

� 

g = 9.8m s2 G = 6.67×10−11 Nm 2

kg2 1rev = 2π rad

NA = 6.02×1023 atomsmole kB = 1.38×10−23 J K
σ = 5.67×10−8 W m 2K 4 vsound = 343m s Pair = 1.013×105 N /m2

� 

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

Physics 110 Formulas 
 
 
Equations of Motion   Uniform Circular Motion Geometry /Algebra 

    

 
 
 
Vectors      Useful Constants 

   

 
 
Linear Momentum/Forces      Work/Energy    Heat 

  

Rotational Motion                 Fluids    Simple Harmonic Motion/Waves 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
Sound 
 
 

  

displacement:
x f = xi + vixt +

1
2 axt

2

y f = yi + viyt +
1
2 ayt

2

⎧
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velocity:
v fx = vix + axt

v fy = viy + ayt

⎧
⎨
⎪

⎩⎪

time-independent:
v fx

2 = vix
2 + 2axΔx

v fy
2 = viy

2 + 2ayΔy
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⎩⎪

  

Fr = mar = m v2

r
; ar =

v2

r

v = 2πr
T

FG = G
m1m2

r 2
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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

   

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

y

directionof a vector: φ = tan−1
vy

vx
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p
→

= mv
→

Kt = 1
2 mv

2

p
→

f = p
→

i+ F
→
Δt            Kr = 1

2 Iω
2

F
→

= ma
→

Ug = mgh

Fs
→

= −k x
→

US = 1
2 kx

2

Ff = µFN WT = FdCosθ = ΔET

WR = τθ = ΔER

Wnet =WR +WT = ΔER + ΔET

ΔER + ΔET + ΔUg + ΔUS = 0
ΔER + ΔET + ΔUg + ΔUS = −ΔEdiss

� 

TC = 5
9 TF − 32[ ]

TF = 9
5TC + 32

Lnew = Lold 1+ αΔT( )
Anew = Aold 1+ 2αΔT( )
Vnew =Vold 1+ βΔT( ) : β = 3α
PV = NkBT
3
2 kBT = 1

2mv
2

ΔQ = mcΔT

PC = ΔQ
Δt

= kA
L
ΔT

PR = ΔQ
ΔT

= εσAΔT 4

ΔU = ΔQ−ΔW


