Chapter 5 Problem 18 |
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me. =12 kg
my = 6.8 kg

Az =60 cm = 0.60 m

Solution
a) Find the acceleration of the turkey.

Newton’s 2"¢ law applied to the turkey is
SF = ma
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Choose the coordinate system with the x coordinate begin horizontal. The acceleration of the turkey is in
the +x direction.

N} +Ti— mtgj' = myai
The x-component of this equation is
T =mua
The y-component of this equation is
N —-—mg=0
Newton’s 2"¢ law applied to the child is
SF = ma
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Choose the coordinate system with the x coordinate being horizontal. The acceleration of the child is in
the —y direction.

Tj' — mcgj' = —mcaj'
The y-component of this equation is

T—m.g=—mca

"Problem from Essential University Physics, Wolfson



Take the x-component equation for the turkey and substitute it into the y-component equation for the
child and solve for acceleration.

My — Meg = —MQ

mya + mea = Meg

meyg (12 kg)(9.8 m/s?) )
= = =6.25
¢ my +me 6.8 kg + 12 kg m/s

b) Find the time for the turkey to go over the edge.

Begin with the following kinematic equation.
r =70+ vot + 3at’

Displacement is r — ry and the initial velocity is 0, so
r—1r9 = %ott2

Solving for t gives

2(r — o)

= ¢?

o 2(r —rg)  /2(0.60 m)
B a | 6.25 m/s2

t=0438s



