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Solutions

Mechanics 1 – Statics 
1.

At the point when the back wheel loses contact with the ground, there is no reaction force and no frictional force on the back wheel.

The force diagram becomes
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Therefore taking moments about c.g. ,


1.2 mgcos10o 
= 1.5 ma

         a


= 7.73 ms-2
Take note that for an accelerated body, we cannot take moments about any point we like. We can only take moments about the c.g.
2.
(Mathematics ‘S’ N90/7)
At point B,

[image: image32.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

+

°

=

°

8

3

4

sin

8

3

2

1

sin

sin

30

cos

30

sin

N

T

N

T

T

f

N

q

q

q







Vertically,
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At point C,
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Vertically,
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Horizontally,
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(2) / (1),
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3.
(Physics ‘S’ 2000/2)

Free-body diagram,




Geometrically,
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Vertically,
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--- (1)
Horizontally,
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--- (2)

Taking moments about A,
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--- (3)

Subst. (2), (3) into (1),
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(shown)

4.
(Mathematics ‘S’ N92/7, part)

When ring B is at rest,


When ring B is rotating (free-body diagram),
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Horizontally,
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Vertically,
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(1) / (2)
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 depends on x and not a.
Total energy
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 (Shown)

5.
(Mathematics ‘S’ N99/7, part)

Free-body diagram,




Geometrically,
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--- (1)
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--- (2)
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--- (3)
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--- (4)

(2) / (1),
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(4) / (3),


For particle P to stay in contact with the surface of the sphere,
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6.
(200 Puzzling Physics Problems, P25)

(Solution taken from the book)
Clearly, the first water to be added is placed below the centre of gravity of the empty beaker and therefore lowers the overall centre of gravity. 

If at some stage water is added above the current overall centre of gravity, the latter will be raised. Therefore for maximum stability the overall centre of gravity must lie in the water surface.

Thus
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7.
(200 Puzzling Physics Problems, P43)

(Solution partially taken from the book)

1st brick


The maximum distance that the brick can displace is when the line of action of the weight is in line with the edge of the table. Any point further, there will be a clockwise moment causing the brick to topple.
2nd brick







     
[image: image24.wmf]º




The maximum distance that the topmost brick can displace is L/2. You can see the brick lying below the 1st brick as the table. Therefore the reasoning is the same as previous.

The combine c.g. of the bricks must be in line with the edge of the table for maximum displacement.
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If we continue to calculate up to the 4th brick, we can see a pattern.

1st brick
½ L

2nd brick
¼ L

3rd brick
1/6 L

4th brick
1/8 L

Total distance 
= 
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Therefore the topmost brick can hang beyond the table.

It can be deduced that if we have n number of bricks, the maximum displacement will be 
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. This means that we can have unlimited number of bricks as long as the distance of the next brick gets smaller and smaller. 
So if we have an unlimited number of bricks, will the distance converge to a particular number?

We can consider the following
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This shows that the number will keep increasing and tend to infinity. There is no limit.
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(Proved)
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