
Exam 2
Physics 130

Short Answer Section.  Please answer all of the questions.

1.  A 2000 kg  automobile moves around an unbanked curve of radius 50 m at 30 m/s.   What 
centripetal force is present due to friction.

Fc =
mv2

r
=
2000kg ⋅ (30m / s)2

50m
= 36,000N

2.  A 1500 kg elevator that is pulled by a single cable is accelerating downward at 

� 

0.2m / s2.   
What is the tension in the cable?

a = −0.2m / s2

ma = T − mg

T = ma+ mg = 1500kg ⋅ (−0.2m / s2 ) +1500kg ⋅ (9.8m / s2 ) = 14,400N

3.  A golf ball is hit from the ground with a velocity of 40m/s at an angle of 30 degrees.   How 
long does it take to get to its maximum altitude and how far horizontally has it traveled when it 
reaches its maximum altitude.

yi = 0m
yf = ?
viy = 40sin 30°m / s = 20m / s
vfy = 0m / s
ay = −g
t = ?

          

vfy = viy + ayt

t =
vfy − viy

ay

=
0 − 20m / s

−9.8
= 2.04s

    

 

xi = 0
x f = ?
vix = 40cos30°m / s = 34.6m / s
vfx = vix
ax = 0

                 
x f = xi + vixt +

1
2
axt

2

x f = 0 + vixt + 0 = 70.67m



4.  A mass m slides down an incline at constant speed.  The incline makes an angle θ with 
horizontal.  Friction is present.  What is the coefÞcient of friction?

µN = mgsinθ
N = mgcosθ
µmgcosθ = mgsinθ
µ = tanθ

5.  A mass of 1000 kg is acted on by three forces:   

� 

 
F 1 = 100ö i + 250ö j − 350ö k , 

  

� 

! 
F 2 = 50ö i + 100ö j − 500ö k  and   

� 

 
F 3 = 200 ˆ i + 150 ˆ j + 300 ˆ k .   Find the net force and the acceleration 

in i, j, k components.

 


F1 = 100 î + 250 ĵ − 350 k̂

F2 = 50 î +100 ĵ − 500 k̂

F3 = 200 î +150 ĵ + 300 k̂

Fnet = (100 + 50 + 200) î + (250 +100 +150) ĵ + (−350 − 500 + 300) k̂

= 350 î + 500 ĵ − 550 k̂ N
a =

Fnet
m

= 0.350 î + 0.500 ĵ − 0.550 k̂

6.  A mass slides with friction on a ßat surface.  If it starts with an initial velocity of 10 m/s and 
the coefÞcient of friction is 0.2, how far will it slide.  Hint:  You do not need the mass.  Think 
about Þnding the acceleration Þrst and then treating it as a 1D motion problem with constant 
acceleration.

ma = −µN = −µmg
a = −µg = −0.2 ⋅9.8m / s2 = −1.96m / s2

yi = 0
yf = ?
vi = 10m / s
vf = 0m / s

         

vf
2 = vi

2 + 2a(yf ! yi )

0 = vi
2 + 2a(yf ! 0)

yf = !
vi
2

2a
= !

(10m / s)2

2(! 1.96m / s2 )
= 25.51m



7.  You swing a test mass around in a vertical circle with a piece of Þshing line.   The mass of the 
test mass is 5 kg and the radius of the circle is 1m.   If the line breaks at the bottom of the circle 
when the mass has a speed of 15m/s, what was the strength of the line.  Hint:   The strength was 
the tension in the line just at the moment of the break.  Draw the force diagram and Þnd the 
tension when the mass is at the bottom of the circular motion.

      

mv2

r
= T ! mg

T =
mv2

r
+mg =

5kg "(15m / s)2

1m
+ 5kg "9.8m / s2 =1174N



Problems.  Please work two of three.

1.   A projectile is Þred from a table with an angle of 30 degrees.  The magnitude of its velocity 
of  5 m/s.   The table is 1m high.

30°5 m/s

a)  How long does it take for the projectile to reach its maximum height?

yi = 1m
yf = ?

viy = 5sin30°m / s = 2.5m / s
vfy = 0m / s
ay = −g
t = ?

      

vfy = viy + ayt

t =
vfy − viy
ay

=
0− 2.5m / s

−9.8
= 0.255s

b)  What is its maximum height?

yi =1m
yf = ?
viy = 5sin 30¡m / s = 2.5m / s
vfy = 0m / s
ay = ! g
t = 0.255

         

yf = yi + viyt +
1
2
ayt

2

yf = 1m + 2.5m / s ⋅0.255s + 1
2
⋅ −9.8m / s2 ⋅ (0.255s)2

= 1.32m



c)  How long does it take to fall from its maximum height to the ground  What is the total time of 
ßight?

yi = 1.32m
yf = 0

viy = 0m / s
vfy = ?

ay = −g
t = ?

                 

yf = yi + viyt +
1
2
ayt

2

0 = yi + 0 −
1
2
gt 2

t = 2yi
g

=
2 ⋅1.32m
9.8m / s2

= 0.519s

d)  Where does it land?

xi = 0
x f = ?
vix = 5cos30°m / s = 4.33m / s
vfx = vix
ax = 0

           

xf = xi + vixt +
1
2

axt
2

t = 0.255 + 0.519 = 0.774s

xf = 0 + vixt + 0 = 3.351m



2.   Consider the masses below.   Friction is present with coefÞcientµ .

θ

m1

m2

a)  Draw the forces on each block and draw a free body diagram for each block

θ

m1

m2

N

m1g

T

T

µN

m2g



m1g

µN
N

T

θ

x

y

                             

T

m2g

+x

b)  Write the net force on each block.

0 = N − m1gcosθ
N = m1gcosθ
m1ax = T + m1gsinθ − µN
m1ax = T + m1gsinθ − µm1gcosθ

                m2ax = m2g − T

c)  What acceleration do the blocks experience.

m2ax = m2g − T
T = m2g − m2ax

m1ax = T + m1gsinθ − µm1gcosθ
m1ax = m2g − m2ax + m1gsinθ − µm1gcosθ

m1ax + m2ax = m2g + m1gsinθ − µm1gcosθ

ax =
m2g + m1gsinθ − µm1gcosθ

m1 + m2



d)  What coefÞcient of friction is necessary for the blocks to move at constant speed?

ax =
m2g + m1gsinθ − µm1gcosθ

m1 + m2

0 = m2g + m1gsinθ − µm1gcosθ
m1 + m2

0 = m2g + m1gsinθ − µm1gcosθ

µ =
m2g + m1gsinθ
m1gcosθ

=
m2 + m1 sinθ
m1 cosθ



3.  A mass slides 10 m down an incline without friction.   At the end of the incline, it slides off 
and falls as a projectile.   When it leaves the end, it is 20 m off the ground.  It eventually lands on 
the ground, as shown (roughly) below. 

30°

20 m

First...slide down the incline.

a) What acceleration does the mass experience as it slides down the incline?

ma = mgsin!

a = gsin! = 4.9m / s2

b)  Given the acceleration that you computed in a and that the block accelerated a distance of 10 
m as it slide, what magnitude velocity will it have when it leaves the incline.

vf
2 = vi

2 + 2a(x f − xi )

vf
2 = 0+ 2a(x f − xi )

vf = 2 ⋅4.9m / s2 ⋅ (10m) = 9.9m / s



Next...projectile motion

c)  What initial position and velocity do the block have?

 

!
ri = 0 î + 20 ĵ
!
vi = 9.9cos30° î − 9.9sin 30° ĵ

= 8.57 î − 4.95 ĵ

d)  How long does the block take to reach the ground?

yf = yi + viyt +
1
2
ayt

2

0 = 20 − 4.95t − 4.9t 2

t = 1.58s

bonus)  How far horizontally does it travel?

x f = xi + vixt +
1
2
axt

2

x f = 0+ vixt + 0 = 13.5m


