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Physics 110 Quiz #1, September 16, 2011 
 
Please show all work, thoughts and/or reasoning in order to receive partial credit. The 
quiz is worth 10 points total. 
 
1. Suppose that you have the following position versus time graph for an object moving 

in one-dimension.  The velocity of the object is best given as  
 
a.  increasing linearly with time.  
b.  decreasing linearly with time. 
c.  constant in time. 
d. unable to be determined. 

 
 
 
 
 
 
 
2. Suppose that you are driving down the road at a constant velocity vix.   
 

a. If you were driving at this constant rate and then you needed to apply the brakes 
and bring your car to rest.  From the time you apply the brakes and your vehicle 
comes to rest, you cover a distance d.  In terms of vix and d, derive an expression 
for the breaking time of your car?  (Note, here we are ignoring any reaction time – 
this is purely bringing your car to rest.) 
 

€ 

x f = xi + vixt + 1
2 axt

2 → d = vit − 1
2 aBxt

2; &  v fx = vix + axt→ 0 = vi − aBxt⇒ aBx =
vi
t

So, d = vit − 1
2 aBxt

2 = vit − 1
2 vit =

vit
2

∴ t =
2d
vi

 
b. If you are driving with a velocity of vix = 30m/s and you suddenly see a car 40m 

ahead of you that has for some reason come to a complete stop.  If you apply the 
brakes for 3.2s, do you hit the car in front of you?  If you do hit the car in front of 
you, what time would you have needed to bring your car to rest so that you did 
not hit the car? 

 

€ 

d =
vit
2

=
30 m

s × 3.2s
2

= 48m , so Yes you do hit the car.  To avoid the car you 

would have had to stop in a time 

€ 

t =
2d
vi

=
2 × 40m
30 m

s

= 2.7s . 



€ 

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

€ 

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

r

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

r

v fr
2 = v0r

2 + 2arΔr v =
2πr
T

            FG =G m1m2

r2

 

€ 

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 

€ 

p
→

= mv
→

Kt = 1
2mv

2

p
→

f = p
→

i+ F
→

Δt Kr = 1
2 Iω

2

F
→

= ma
→

Ug = mgh

Fs
→

= −k x
→

US = 1
2 kx

2

Ff = µFN WT = FdCosθ = ΔET

WR = τθ = ΔER

Wnet =WR +WT = ΔER + ΔET

ΔER + ΔET + ΔUg + ΔUS = 0
ΔER + ΔET + ΔUg + ΔUS = −ΔEdiss

  

Rotational Motion                 Fluids    Simple Harmonic Motion/Waves 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
Sound 
 
 

€ 

magnitude of avector = vx
2 + v 2y

directionof avector→φ = tan−1
vy
vx
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 

 

 
 


