Physics: Contact Forces and
Tension



Contact Forces

A 50N force is applied to two boxes (5.0kg & 10kg as shown), along
a frictionless surface. What is the acceleration of the system of
masses and what is the internal force acting between the masses?
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1. Calculate the force exerted by each block on the other in the figure below:
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Box / Tension Problem
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m A force Is applied to a box that is connected
to other boxes by ropes. The whole system
IS accelerating to the left.

= We can apply the 2"d Law to each box
iIndividually as well as to the whole system.



Box / Tension Analysis

38 N
S

= T, pulls on the 8-kg box to the right just as
hard as it pulls on the middle box to the left.

= T, pulls on the middle box to the right just as
hard as it pulls on the 6-kg box to the left.



The total mass of all three
boxes is 19 kg.
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F.o.: = ma implies
a=2.0m/s?
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Free Body Diagram — middle box
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Free Body Diagram — left box
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38 N kg

Let’s check our work
using the left box.
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38 N 8 kg
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A car of mass 1750kg pulls a caravan of mass 1250kg along a
straight, horizontal road. The car’s engine force is 5025N.

(a) Calculate the acceleration of (i) the car and (ii) the caravan

(b) Calculate the tension in the tow bar between the car and
caravan
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(b) Calculate the tension in the tow bar between the car and
caravan

Fn=ma £,=2ma =1250x1.6% = 2100N
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A car of mass 1750kg pulls a caravan of mass 1250kg along a
straight, horizontal road. The car’s engine force is 5025N. The
frictional force acting on the car is 755N, with a frictional force of
670N acting on the caravan.

(a) Calculate the acceleration of (i) the car and (ii) the caravan

(b) Calculate the tension in the tow bar between the car and
caravan
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(b) F =ma =1250x 1,20 = 1500N

£, = Tension + friction

1600 = Tension - &70

Tension = 16§00 +&70 = 2170N
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1750kg
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A 900kg car is pulling a 200kg trailer. The car has an
applied force of 3000N. The frictional forces are 1000N
for the car and 500N for the trailer. Determine the force
on the hitch.
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T=ma+F =773N T=F,-ma-F, =772N



Car Trailer Example

Jack is going on a holiday in a yellow car (these always travel slower
than red cars). Jack is trying to remember his physics from school.
What is his acceleration?

What is the tension force pulling forward on the trailer?

m= 1000 kg




m=1000kg .
\ m=2000kg

~ 6000N-35000N Trailer:

35000kg S F =ma=1000kgx1.0m/ s’
S F=1000N

a

~ 3000N TO00N =T -1800N
3000 kg T =2800N (forward

a

Car:

S F =ma=2000kgx1.0m/ s’
S F =2000N
2000N =6000N-1200N -T
T =2800N (back




