Two Body Problems - Box on Flat Surface with Hanging Mass

1. A 4.0 kg cart is connected by a string to a 9.0 kg mass hanging over the desk as shown

below.
4.0kg Draw your FBD for each mass and write your Fnet equations.
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2. A 23.0 kg cart is connected by a string to an 18.0 kg mass hanging over the desk as shown
below.
23.0 kg Draw your FBD for each mass and write your Fnet equations.
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Two Body Problems - Box on Incline Plane with Hanging Mass
1. Two masses are connected as shown below.

/o
: Hj mz= 10 Kg

m¢= 18 Kg

Calculate the acceleration and force of tension of the system.

M
Mi mmz_:m
. oFN Fr
" _La 1
mabine I8 |5 Fr \o
v
Mmq los & Foy = 10 (a.8)=agN

Fr——mgsmeﬁ‘mcx -
= \ F’T'\‘ﬁ?ﬂ-m'z’q
-1 . n(22)=1
r - 18(9.2)S1n Ba Fr-9g = -10a

Fr= 1Ba + G6.l <

1Ba vC .l = OR- 104

: Fr~ QA - IDa
e~z 314 _[10d mis™ © ag-iia)

2% Fi= |D6.6N l

2. Two masses are connected as shown below.
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Calculate the acceleration and force of tension of the system.
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Alternate Method for solving Two Body Problems

In this method we will consider the system as a single body, and then apply
Newton's Second Law to the overall system rather than breaking up the
system into multiple free body diagrams and solving a system of equations.

O

Consider the Atwood problem that we did earlier with a 4 Kg mass on the
left and an 8 kg mass on the right. First draw all the forces acting on the 4k
system as shown fo the right.
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Secondly, redraw the diagram with the masses rotated so that the string T{ 8Kg
between the masses is completely horizontal. Make sure that all forces are (»
rotated along with the masses. (see below) (! i
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Solve for the acceleration using Newton's Second Law. Consider the whole system as
a single mass.
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¥ This WoRKSHEET ULSES The ALTERNATE METho®
Two Body Problems - Box on Flat Surface with Hanging Mass
1. A 4.0 kg cart is connected by a string to a 9.0 kg mass hanging over the desk as shown
below. FN ,

4.0 kg

Draw your FBD for each mass and write your Fne equations
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Calculate the force of tension and the acceleration of the system if 1 = 0.0
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2. A 23.0 kg cart is connected by a string to an 18.0 kg mass hanging over the desk as shown
below. 1\ N
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Draw your FBD for each mass and write your F, equations
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Calculate the force of tension and the acceleration of the system if 1z = 0.40
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Two Body Problems - Box on Incline Plane with Hanging Mass

1. Two masses are connected as shown below.

my= 10 Kg
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Calculate the acceleration and force of tension of the system.
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2. Two masses are connected as shown below.

mz= 10 Kg
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Calculate the acceleration and force of tension of the system.

,T;N
Fr e A >
Fow € i ° 3z
ENET= Mo

Fa7 ’F;'F?;:l = (im)a
G8-13 - (6.1 =(a +10)a

Ck"“-lgaq -

78




