
Name________________________________________ 

Physics 110 Quiz #3, October 9, 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.  
 

_________________________________ 
 

A box of mass 10𝑘𝑔 is pushed up a 

rough incline (𝜇 = 0.3) angled at 

420above the horizontal by a force 

of 𝐹 = 270𝑁 parallel to the incline. 

The box rises vertically in the air, 

measured from the ground, by ∆𝑦 =
2𝑚 as shown on the right.   

 

1.   Through what distance along the incline was the box pushed? 

 

 sin 𝜃 =
∆𝑦

∆𝑥
→ ∆𝑥 =

∆𝑦

sin 𝜃
=

2𝑚

sin 42
= 3𝑚 

 

 

 

 

2. How much work was done on box, by all of the forces that act on the box, if the incline is 2𝑚 

high? 

 

 𝑊𝑛𝑒𝑡 = 𝐹𝑤𝑥∆𝑥 cos 180 + 𝐹∆𝑥 cos 0 + 𝐹𝑓𝑟∆𝑥 cos 180  

𝑊𝑛𝑒𝑡 = −𝑚𝑔 sin 𝜃 ∆𝑥 + 𝐹∆𝑥 − 𝜇𝐹𝑁∆𝑥 = [−𝑚𝑔 sin 𝜃 + 𝐹 − 𝜇𝑚𝑔 cos 𝜃]∆𝑥 

𝑊𝑛𝑒𝑡 = [−10𝑘𝑔 × 9.8
𝑚

𝑠2 sin 42 + 270𝑁 − 0.3 × 10𝑘𝑔 × 9.8
𝑚

𝑠2 cos 42] × 3𝑚 = 547.5𝐽 

 

 

 

 

3. If the box starts from rest at the bottom of the incline, what will be the speed of the box at the 

top of the incline?   

 

 

 𝑊𝑛𝑒𝑡 = ∆𝐾 = 1

2
𝑚𝑣𝑓

2 − 1

2
𝑚𝑣𝑖

2 = 1

2
𝑚𝑣𝑓

2 → 𝑣𝑓 = √
2𝑊𝑛𝑒𝑡

𝑚
 

𝑣𝑓 = √
2𝑊𝑛𝑒𝑡

𝑚
= √

2 × 547.5𝐽

10𝑘𝑔
= 10.5

𝑚

𝑠
 

𝜃 = 420 

𝑚 

∆𝑦 = 2𝑚 

𝐹 = 270𝑁 



Suppose that at the top of the incline the ground becomes horizontal 

and just to the left of the top of the incline is a 3𝑚 tall vertical cliff.  

The person who pushed the box up the incline now ties a light rope 

to the box and passes the rope over a massless pulley.  The person 

applies a 𝐹 = 110𝑁 force to the box at rest on the ground lifting it 

vertically 3𝑚 as shown below. 

  

4. What was the work done on the box by the person lifting it? 

 

𝑊𝑝𝑒𝑟𝑠𝑜𝑛 = 𝐹∆𝑦 cos 0 = 𝐹∆𝑦 = 110𝑁 × 3𝑚 = 330𝐽 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. What is the speed of the box when it rises 3𝑚, starting from rest? 

 

 𝑊𝑛𝑒𝑡 = 𝐹𝑝𝑒𝑟𝑠𝑜𝑛∆𝑦 cos 0 + 𝐹𝑊∆𝑦 cos 180 = 𝐹𝑝𝑒𝑟𝑠𝑜𝑛∆𝑦 − 𝐹𝑊∆𝑦 

𝑊𝑛𝑒𝑡 = [𝐹𝑝𝑒𝑟𝑠𝑜𝑛 − 𝐹𝑊]∆𝑦 = [𝐹𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑚𝑔]∆𝑦 = [110𝑁 − 10𝑘𝑔 × 9.8
𝑚

𝑠2] × 3𝑚 = 294𝐽 

 

𝑊𝑛𝑒𝑡 = ∆𝐾 =
1

2
𝑚𝑣𝑓

2 −
1

2
𝑚𝑣𝑖

2 =
1

2
𝑚𝑣𝑓

2 → 𝑣𝑓 = √
2𝑊𝑛𝑒𝑡

𝑚
= √

2 × 294𝐽

10𝑘𝑔
= 2.7

𝑚

𝑠
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3𝑚 

𝐹 = 110𝑁 
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FT

m
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v

2L

I = 2p 2 f 2rvA2

  

v = fl = (331+ 0.6T) m
s

b =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 atoms
mole kB = 1.38´10-23 J

K

s = 5.67´10-8 W
m 2K 4 vsound = 343m

s

Physics 110 Formulas 
 

Motion 

∆x = 𝑥𝑓 − 𝑥𝑖               𝑣𝑎𝑣𝑔 =
∆𝑥

∆𝑡
                𝑎𝑎𝑣𝑔 =

∆𝑣

∆𝑡
        

 

Equations of Motion   Uniform Circular Motion Geometry /Algebra 

  

displacement:
x
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Circles Triangles Spheres

C = 2pr A = 1
2
bh A = 4pr2

A = pr2 V = 4
3
pr3

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 

  

p
®

= m v
®

K t = 1
2
mv 2

p
®

f = p
®

i+ F
®

Dt            Kr = 1
2
Iw 2

F
®

= m a
®

Ug = mgh

Fs

®

= -k x
®

US = 1
2
kx 2

Ff = mFN WT = FdCosq = DET

WR = tq = DER

Wnet = WR + WT = DER + DET

DER + DET + DUg + DUS = 0

DER + DET + DUg + DUS = -DEdiss

 

  

TC = 5
9

TF - 32[ ]

TF = 9
5
TC + 32

Lnew = Lold 1+ aDT( )

Anew = Aold 1+ 2aDT( )

Vnew = Vold 1+ bDT( ) : b = 3a

PV = NkBT

3
2

kBT = 1
2

mv 2

DQ = mcDT

PC =
DQ

Dt
=

kA

L
DT

PR =
DQ

DT
= esADT 4

DU = DQ - DW

 

Rotational Motion                 Fluids    Simple Harmonic Motion/Waves 
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