
Name________________________________________ 
Physics 110 Quiz #3, October 7, 2016 
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 block of massm = 0.2kg  is compressed a distance

x = 0.15m  against a spring of stiffness k = 1000 N
m .  

The mass is released from rest and when the spring 
get’s to its equilibrium position, the mass moves away 
from the spring toward the incline. The horizontal 
surfaces are frictionless, but between the block and the 
incline there is friction and the coefficient of kinetic 
friction between the block and the incline is µk = 0.2 .  What is the speed of the block when 
it loses contact with the spring?  Use energy methods to solve the problem. 
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2. What is the speed of the block at the top of the incline?  Use energy methods to solve the 

problem. 
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where the distance the block slides along the incline is calculated from 

sinθ = 2m
l

→ l = 2m
sin 45

= 2.8m . 

 
 



3. At the top of the incline the block is launched into the air.  To what maximum height above 
the top of the incline does the block reach? 

 
 

The block is launched at a speed of vtop = 8.1 m
s directed at an angle of θ = 450 .  Thus the 

components of the velocity are: vtop,x = vtop cosθ = 8.1 m
s × cos45 = 5.73 m

s  and 

vtop,y = vtop sinθ = 8.1 m
s × sin 45 = 5.73 m

s . 
 

The maximum height is when the vertical component of the velocity is zero.  Thus 
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4. From the point the block is launched into the air at the top of the incline, how far horizontally 

will it travel?  That is, what is the horizontal distance d that the block covers? 
 

The time of flight of the projectile is given by the vertical trajectory:   
yf = yi + viyt + 1
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The horizontal displacement is therefore: 

  

x f = xi + vixt + 1
2 axt

2

→ d = vixt =
2vixviy
g

=
2 5.73 m

s( )2
9.8 m
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5. What is the net work done on the block from the point at which it’s launched at the top of the 

incline to where it lands a horizontal distance d later? 
 

Ignoring air resistance, the only force that acts on the projectile while in flight is due to the 
force of gravity.  And, the force of gravity only acts in the vertical direction.  Thus: 
Whorizontal = Fgd cosφ = mgd cos90 = 0J
Wvertical =Wzerotoymax

+Wymax tozero
= Fgymax cosα + Fgymax cosβ

Wvertical = Fgymax cos180 + Fgymax cos0 = −Fgymax + Fgymax = 0J

∴Wnet =Whorizontal +Wvertical = 0J
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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

 
   
 
 

Useful formulas: 
 
Motion in the r = x, y or z-directions Uniform Circular Motion Geometry /Algebra 

� 

rf = r0 + v0rt + 1
2 art

2 ar = v 2
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v fr = v0r + art Fr = mar = m v 2

r

v fr
2 = v0r

2 + 2arΔr v = 2πr
T

            FG = G m1m2
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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 

 

 
Linear Momentum/Forces      Work/Energy    Heat 
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Rotational Motion                 Fluids    Simple Harmonic Motion/Waves 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
Sound 
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