
Name________________________________________ 
Physics 110 Quiz #3, October 11, 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.  
 

_________________________________ 
 
Consider the arrangement of masses shown below.  Mass   m1 = 0.5kg is initially at rest on a horizontal 

surface and is connected to a mass   m2 = 2.5kg , also initially at rest, on the ramp inclined at  θ = 500 with 
respect to the horizontal.   
 
a. If the both masses are simultaneously released from rest and if all of the surfaces are frictionless, what 

is the speed of mass   m2 when it reaches the bottom of the ramp, a distance of   0.3m from where it was 
released?  

 
 
 
 
 
 
 
 
 
 
 
 
Both masses will acquire the same final speed because the rope connects them.  The increase in kinetic 
energy of both masses comes from the decrease in gravitational potential energy of the mass on the incline. 
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b. Suppose that the instant   m2 reaches the bottom of the ramp the cord connecting to breaks.  Mass   m2

continues moving to the right and around the loop-the-loop porting of the track.  When mass   m2 is 

halfway up the right-hand side of the loop, how much work was done on mass   m2 by the force of 
gravity?  

 
1.    

Wg = 0 . 

2.    
Wg = m2g . 

3.  
  
Wg = m1 + m2( )gR . 

4.    
Wg = −m2gR . 
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c. What is the magnitude of the normal force on mass   m2 when it is halfway up the right-hand side of the 

loop-the-loop, if the loop-the-loop has a radius   R = 10cm ? 
 
 
 

The mass slows down as it rises due to gravity.  If we take the mass, the loop-the-loop and the world as 
the system then we can apply conservation of energy.  This will allow us to determine the speed when 
the mass is halfway up the right-hand side of the loop-the-loop.  We have  

 

  

ΔE = ΔK + ΔUg + ΔUs = 0
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− 2× 9.8 m

s2 × 0.1m( ) = 1.34 m
s

 

 
Now the normal force points towards the center of the circle.  When the mass is halfway up the right-

hand side of the loop-the-loop the normal force is given by  

  
FN = mv2

R
=

2.5kg 1.34 m
s( )2

0.1m
44.9N  
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m
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µ
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2L

I = 2π 2 f 2ρvA2
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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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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 
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time-independent:
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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

  

 
 
 
Vectors      Useful Constants 

   

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

y

directionof a vector: φ = tan−1
vy

vx
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Linear Momentum/Forces      Work/Energy    Heat 

   

!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 = Fd Cosθ = ΔET

WR = τθ = ΔER

Wnet =WR +WT = ΔER + ΔET

ΔER + ΔET + ΔUg + ΔUS = 0

ΔER + ΔET + ΔUg + ΔUS = −ΔEdiss
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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

 

Rotational Motion                 Fluids    Simple Harmonic Motion/Waves 
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