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Three children are each pulling on their older sibling, who has a

mass of 65 kg. The forces exerted by each child are listed below.

Use vector components to find the acceleration of the older sibling.

Solution
• Determine the algebraic sum of the X and Y components of 
each vector to determine the resultant force vector

F1
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Collect Components in a table

Magnitude

Direction
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Recall
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A worker places a large plastic waste container with a mass of 84 
kg on the ramp of a loading dock as shown in the figure.

The ramp makes an angle of 22° with the horizontal. The workers 
turns to pick up another container before pushing the first one up 
the ramp.

(a) If the coefficient of static friction is 0.47, will the crate slide 
down the ramp?

(b) If the crate does slide down, what will be its acceleration?

(c) If the crate does not slide down, and the worker starts to push 
it up the ramp with an applied force parallel to the plane, with 
what force will he be pushing when the crate begins to move?
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Compare Fgx with Ff(max)

Does the box slide down the ramp?

What force must be applied to get the box to move 
UP the ramp?
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What force (FT) must be supplied to 
overcome the weight of the car AND cause 
the acceleration indicated?

FT = Fg + ma
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