
Name________________________________________ 

Physics 110 Quiz #1, April 1, 2022 

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. Suppose that you were out for a walk one day and that you wanted to determine your average 

walking speed.  To determine your walking speed, you time yourself walking a known 

distance and you find that it takes you 2.2𝑚𝑖𝑛 to walk 1

8
 of a mile.  What is your average 

walking speed in 𝑚

𝑠
 if there are 5280𝑓𝑡 in 1 𝑚𝑖𝑙𝑒 and there are 3.28𝑓𝑡 in 1𝑚? 

 

𝑣𝑎𝑣𝑔 =
∆𝑥

∆𝑡
=

1
8

𝑚𝑖×
5280𝑓𝑡

1𝑚𝑖
× 1𝑚

3.28𝑓𝑡

2.2𝑚𝑖𝑛 × 60𝑠
1𝑚𝑖𝑛

= 1.5
𝑚

𝑠
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. The earth has a radius of 𝑅 = 6.4 × 106𝑚.  How many days would it take you to walk in a 

circular path around the earth one time?  Assume that your average walking speed was what 

you determined in part 1 and that you walk 12ℎ𝑟 per day. 

 

 

 ∆𝑥𝑡𝑜𝑡𝑎𝑙 = 𝑛∆𝑥𝑑𝑎𝑦 where ∆𝑥𝑡𝑜𝑡𝑎𝑙 = 2𝜋𝑅 and 𝑛 the number of days.  To do this we need to 

know how many meters we walk per day, ∆𝑥𝑑𝑎𝑦. 

 

 𝑣𝑎𝑣𝑔 =
∆𝑥𝑑𝑎𝑦

∆𝑡
→ ∆𝑥𝑑𝑎𝑦 = 𝑣𝑎𝑣𝑔∆𝑡 = 1.5𝑚

𝑠
× (12 ℎ𝑟

𝑑𝑎𝑦
× 3600𝑠

1ℎ𝑟
) = 64800 𝑚

𝑑𝑎𝑦
 

 

 𝑛 =
2𝜋𝑅

∆𝑥𝑑𝑎𝑦
=

2𝜋×6.4×106𝑚

64800 𝑚
𝑑𝑎𝑦

= 620.6 𝑑𝑎𝑦𝑠 

 

 

 

 



3. Suppose you constructed a velocity versus time graph from some data that you collected, and 

you found that the velocity as a function of time data could be fit by an equation  𝑣(𝑡) =
𝑐𝑡2 + 𝑑, where the velocity 𝑣 is measured in units of ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛
, for the time 𝑡 measured in 𝑚𝑖𝑛. 

What are the units of the constants 𝑐 and 𝑑?  (Note:  This is not needed for the problem, but a 

ℎ𝑎𝑛𝑑 is unit used to measure the height of horses with 1ℎ𝑎𝑛𝑑~4𝑖𝑛𝑐ℎ𝑒𝑠~10.2𝑐𝑚.) 

 

 To get ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛
 for the units of velocity, we need the coefficient of 𝑐 to have velocity units 

divided by time squared units.  Thus, we have 𝑐 =
ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛

𝑚𝑖𝑛2
=

ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛3
.  Since 𝑑 is the y-intercept, 

it needs to be in units of ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛
, so 𝑑 = ℎ𝑎𝑛𝑑𝑠

𝑚𝑖𝑛
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Since the velocity in part 3 varies as 𝑣(𝑡) = 𝑐𝑡2 + 𝑑, what can you say about the acceleration 

of the object?  Be as specific as possible and this part does not require any calculation. 

 

 For motion with constant acceleration, the velocity varies linearly in time according to 𝑣(𝑡) =
𝑣𝑖 + 𝑎𝑡.  Since the equation in part 3 varies quadratically in time, the acceleration is thus not 

constant, but varies with time. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

Physics 110 Formula sheet 

 

Vectors      Momentum & Force 

𝑣 = √𝑣𝑥
2 + 𝑣𝑦

2       𝑝⃗ = 𝑚𝑣⃗ → 𝑝𝑥 = 𝑚𝑣𝑥;  𝑝𝑦 = 𝑚𝑣𝑦 

𝜙 = tan−1 (
𝑣𝑦

𝑣𝑥
)  ∆𝑝⃗ = 𝐹⃗∆𝑡 → 𝑝⃗𝑓 = 𝑝⃗𝑖 + 𝐹⃗∆𝑡   

 𝐹⃗ =
𝑑𝑝⃗

𝑑𝑡
= 𝑚𝑎⃗ → 𝐹𝑥 = 𝑚𝑎𝑥; 𝐹𝑦 = 𝑚𝑎𝑦 

𝐹𝑓𝑟 = 𝜇𝐹𝑁 

Motion Definitions     𝐹𝑤 = 𝑚𝑔 

Displacement:  ∆𝑥 = 𝑥𝑓 − 𝑥𝑖    𝐹𝑠 = −𝑘𝑥   

Average velocity:  𝑣𝑎𝑣𝑔 =
∆𝑥

∆𝑡
    𝐹𝐺 = 𝐺

𝑀1𝑀2

𝑟2  

Average acceleration:  𝑎𝑎𝑣𝑔 =
∆𝑣

∆𝑡
   𝐹𝑐 = 𝑚𝑎𝑐 = 𝑚

𝑣2

𝑅
 

 

Equations of Motion     Work & Energy 

displacement:  {
𝑥𝑓 = 𝑥𝑖 + 𝑣𝑖𝑥𝑡 +

1

2
𝑎𝑥𝑡2

𝑦𝑓 = 𝑦𝑖 + 𝑣𝑖𝑦𝑡 +
1

2
𝑎𝑦𝑡2

  {
𝑊𝑇 = ∫ 𝐹⃗ ∙ 𝑑𝑟 = 𝐹𝑑𝑟 cos 𝜃 = ∆𝐾𝑇

𝑊𝑅 = ∫ 𝜏 ∙ 𝑑𝜃⃗ = 𝜏𝑑𝜃 = ∆𝐾𝑅

 

velocity:  {
𝑣𝑓𝑥 = 𝑣𝑖𝑥 + 𝑎𝑥𝑡

𝑣𝑓𝑦 = 𝑣𝑖𝑦 + 𝑎𝑦𝑡    𝑊𝑛𝑒𝑡 = 𝑊𝑇 + 𝑊𝑅 = ∆𝐾𝑇 + ∆𝐾𝑅 = −∆𝑈  

time-independent: {
𝑣𝑓𝑥

2 = 𝑣𝑖𝑥
2 + 2𝑎𝑥∆𝑥

𝑣𝑓𝑦
2 = 𝑣𝑖𝑦

2 + 2𝑎𝑦∆𝑦
  𝐾𝑇 = 1

2
𝑚𝑣2 

       𝐾𝑅 = 1

2
𝐼𝜔2 

Rotational Motion Definitions   𝑈𝑔 = 𝑚𝑔𝑦 

Angular displacement:  ∆𝑠 = 𝑅∆𝜃   𝑈𝑠 = 1

2
𝑘𝑥2 

Angular velocity:  𝜔 =
∆𝜃

∆𝑡
→ 𝑣 = 𝑅𝜔   ∆𝐸 = ∆𝐸𝑅 + ∆𝐸𝑇 

Angular acceleration:  𝛼 =
∆𝜔

∆𝑡
→ {

𝑎𝑡 = 𝑟𝛼

𝑎𝑐 = 𝑟𝜔2  ∆𝐸 = ∆𝐾𝑅 + ∆𝐾𝑇 + ∆𝑈𝑔 + ∆𝑈𝑠 = {
0 

𝑊𝑓𝑟
 

 

Rotational Equations of Motion   Rotational Momentum & Force 

𝜃𝑓 = 𝜃𝑖 + 𝜔𝑖𝑡 + 1

2
𝛼𝑡2     𝜏 = 𝑟 × 𝐹⃗;  𝜏 = 𝑟⊥𝐹 = 𝑟𝐹⊥ = 𝑟𝐹 sin 𝜃 

𝜔𝑓 = 𝜔𝑖 + 𝛼𝑡      𝜏 =
∆𝐿

∆𝑡
= 𝐼𝛼 

𝜔𝑓
2 = 𝜔𝑖

2 + 2𝛼∆𝜃     𝐿 = 𝐼𝜔 

       ∆𝐿⃗⃗ = 𝜏∆𝑡 → 𝐿⃗⃗𝑓 = 𝐿⃗⃗𝑖 + 𝜏∆𝑡 

 

 

 

 



 

 

 

 

 

Fluids       Sound 

𝜌 =
𝑚

𝑉
       𝑣𝑠 = 𝑓𝜆 = (331 + 0.6𝑇)𝑚

𝑠
 

𝑃 =
𝐹

𝐴
       𝛽 = 10 log

𝐼

𝐼𝑜
    

𝑃𝑦 = 𝑃𝑎𝑖𝑟 + 𝜌𝑔𝑦     𝑓𝑛 = 𝑛𝑓1 = 𝑛
𝑣

2𝐿
; 𝑛 = 1,2,3, …   open pipes 

𝐹𝐵 = 𝜌𝑔𝑉      𝑓𝑛 = 𝑛𝑓1 = 𝑛
𝑣

4𝐿
; 𝑛 = 1,3,5, …   closed pipes 

𝜌1𝐴1𝑣1 = 𝜌2𝐴2𝑣2;   compressible 

𝐴1𝑣1 = 𝐴2𝑣2;    incompressible   Waves 

𝑃1 + 1

2
𝜌𝑣1

2 + 𝜌𝑔𝑦1 = 𝑃2 + 1

2
𝜌𝑣2

2 + 𝜌𝑔𝑦2  𝑣 = 𝑓𝜆 = √
𝐹𝑇

𝜇
 

       𝑓𝑛 = 𝑛𝑓1 = 𝑛
𝑣

2𝐿
;  𝑛 = 1,2,3, … 

Simple Harmonic Motion    𝐼 = 2𝜋2𝑓2𝜌𝑣𝐴2 

𝜔 = 2𝜋𝑓 =
2𝜋

𝑇
 

𝑇𝑠 = 2𝜋√
𝑚

𝑘
;      𝜔 = √

𝑘

𝑚
    Equations of Motion for SHM  

𝑇𝑝 = 2𝜋√
𝑙

𝑔
;      𝜔 = √

𝑔

𝑙
       𝑥(𝑡) = {

𝑥𝑚𝑎𝑥 sin (
2𝜋

𝑇
𝑡)

𝑥𝑚𝑎𝑥 cos (
2𝜋

𝑇
𝑡)

 

 

Geometry/Algebra     𝑣(𝑡) = {
𝑣𝑚𝑎𝑥 cos (

2𝜋

𝑇
𝑡)

−𝑣𝑚𝑎𝑥 sin (
2𝜋

𝑇
𝑡)

 

Circles:  𝐴 = 𝜋𝑟2 𝐶 = 2𝜋𝑟 = 𝜋𝐷 

Spheres: 𝐴 = 4𝜋𝑟2 𝑉 =
4

3
𝜋𝑟3  𝑎(𝑡) = {

−𝑎𝑚𝑎𝑥 sin (
2𝜋

𝑇
𝑡)

−𝑎𝑚𝑎𝑥 cos (
2𝜋

𝑇
𝑡)

 

Triangles:          𝐴 =
1

2
𝑏ℎ   𝑣 = ±𝑣𝑚𝑎𝑥√1 − (

𝑥

𝑥𝑚𝑎𝑥
)

2
  

Quadratics: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 → 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 𝑣 = ±𝜔𝑥𝑚𝑎𝑥√1 − (

𝑥

𝑥𝑚𝑎𝑥
)

2
 

 

Common Metric Prefixes 
 

𝑛𝑎𝑛𝑜 = 1 × 10−9 

𝑚𝑖𝑐𝑟𝑜 = 1 × 10−6 

𝑚𝑖𝑙𝑙𝑖 = 1 × 10−3 

𝑐𝑒𝑛𝑡𝑖 = 1 × 10−2 

𝑘𝑖𝑙𝑜 = 1 × 103 

𝑚𝑒𝑔𝑎 = 1 × 106 


