
Name________________________________________ 
Physics 110 Quiz #2, September 27, 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.  
 

_________________________________ 
 
Base jumping is apparently a thrilling but dangerous sport in which the participant jumps off of a very tall 
building or structure, free-falls for a while, and then opens a parachute and glides gently to the ground.   
 
a. Suppose that you run horizontally off of a very tall cliff with a speed of   4

m
s .  How long are you in free 

fall if you fall vertically for a distance of   750m ? 
 

  

y f = yi + viyt + 1
2 ayt

2 → y f = − 1
2 gt2

→ t = −
2y f

g
= −

2× −750m( )
9.8 m

s2

= 12.3s
 

 
 
 
b. After you have fallen vertically a distance of   750m , you open your parachute.  How far horizontally 

from the edge of the cliff are you when you open your parachute? 
 
 

  

x f = xi + vixt +
1
2 axt

2

→ x f = vixt = 4 m
s ×12.3s = 49.5m

 

 
 
 
 
c. Just before you open your parachute, what was your free-fall velocity, in both magnitude and 

direction? 
 

 

  

v fx = vix + axt = vix = 4 m
s

v fy = viy + ayt = −gt = −9.8 m
s2 ×12.3s = −120.5 m

s

v f = v fx
2 + v fy

2 = 4 m
s( )2

+ −120.5 m
s( )2

= 120.6 m
s

θ = tan−1 v fy

v fx

⎛

⎝
⎜

⎞

⎠
⎟ = tan−1 −120.5 m

s

4 m
s

⎛
⎝⎜

⎞
⎠⎟
= −880
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!
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!
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!
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!
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d. Ideally parachutists try to land around   20 mi
hr (~ 9 m

s )  with this speed being both a combination of their 
horizontal and vertical components of their impact velocity.  However, suppose in this case that after 
you open your parachute you lose the horizontal component of your velocity and that you “float” 
straight down to the ground below.  When you land, you bend your legs so that you come to rest over a 
larger distance than if you landed stiff legged on the ground.  If you body decelerates over a distance 
of   0.45m by bending your legs, what magnitude of an upward force does the ground impart on you if 
your mass is assumed to be   60kg ? 

 

  

v fy
2 = viy

2 + 2ayΔy = viy
2 + 2

Fy

m
⎛

⎝
⎜

⎞

⎠
⎟ Δy

→ Fy = −
viy

2

2Δy
= −

9 m
s( )2

2× −0.45m( ) = 5400N

 

 
 
 
 
e. Which of the following would give the force on the base jumper from the time the base jumper leaves 

the cliff to the time the jumper opens their parachute?  Assume you are near the Earth’s surface and 
ignore air resistance. 

 
1.      
   
 
 
 
 
2.     
 
   
 
 
 
 
3. 

 
 
 
 
 
 

4.     
 
 
 
 
 
5. 

t (s) 
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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

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 

  

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    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
 

� 

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 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
Sound 
 
 


