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‘moment abuut B of:‘the lé,dder s weight with the moment of the reacmm a

200 x % ¥ Ghcos — HeGbmnd

SR B U0 e s 1D 41% newtons. And, resolving vertically and horizontal
N = M0 newton= , F, — R — 41— newtons .

Since u > Fy/N, the limiting value for p is 415 = 200 = 5/24, about 0.21.

Example 6.5

If, in Ezample 6.4, the actual value of p is 0.35, how far up the ladder could Mr B chin
before it starts to slip, if his weight 1s 800 N7 ‘

This looks a more complicated problem than Ezample 6.4, but the same equations ap

We need only to add in the extra contribution of Mr B. lf he climbs a distance x up‘
adder, the moments equation becomes (see Figure 6.2) i

0.5 x 200 x 6.5 cosf + 800 x zcosfl = R x 6.5sinf .



nd rectangles, cubes and circles, and many other shapes, the ¢
from the symmetry. Where they apply, arguments from symmetr
g aﬁd economical.

B, constructing a shop sign, wishes to determine the centres of gravity of lar,
. S H, cut out from rectangular sheets of uniform density. He concludes tha
mr etry the centres of gravity for the letters I, S, H. must lie at the centre




- Conservation of momentum

The formula, momentum equals mwv, does more than just introduce another
terminology. Momentum, so defined, obeys a far-reaching law, the law of conse
momentuim.

To illustrate, consider two astronauts, floating in space, facing each other, and
having zero velocity. A has mass 100kg and B has mass 80kg. A now pushes B, exerti
a force of 20 newtons for a period of 1 second. According to Newton’s second law, B now
accelerates away from A, the acceleration being a = F//m = 20/80 = 0.25 m/ﬂg. Aft
1 second, B has velocity 0.25 x 1 = 0.25m/s and his momentum is 80 x 0.25 =20Ns
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18 dl awn aside till the bullet is in position C, and tk

the arc CB. passing B, and rise agam until it almost r
fall being caused by the resistance of th
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of work in a time ¢ is

ere is also an alternative formula which may be found by remembering that

done W is equal to F x d. Then

speed v equals distance divided by time.

er is measured in units of watts. The units of power and energy, t
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- velocity and that velogity 1s a vector quantity, possessing both magniﬁud anc
- And though the speed remains constant, the direction is continuously changing
mwards away from the straight line direction along the tangent. |

called a centripetal acceleration, or literally a centre-seeking acceleration.

To calculate the acceleration, Newton visualised the particle moving at speed v
many-sided path ABC ... within a circular wall, radius r, undergoing a series “of”g :

mmpacts.
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the left shows the velocity vectors aucbbmd a
shows the changes in velocity at A, B, ....

ind the time taken to traverse each side 1s At
cessive vertices A, B, ... are approximated
», radius v, in the velocity diagram, and these are ¢
gnitude of the acceleration, therefore, 1s
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is always towards the centre of the circle.
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actior from the road surface on to the car is equal to its weight Mg, but
bnflge 1t takes a lower value N. The difference Mg — N constitutes a n’et dawnwa.r
which ensures the car follows the profile of the road, accelerating downwards t v
centre of curvature. So

MV?

40

In the limiting case, when the car is on the point of becoming airborne, N reduces to
zero, since clearly N must be zero once it is no longer in contact with the road. The
critical value of V therefore satisfies the equation

1'\.[g = A{r —

MV?
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— 198m/s

ower speeds. The reduced normal

In fact. the car would be difficult to handle even at ]
as in Ezample 10.1 — a lesser

reaction would lead to a lower limiting frictional force and
_capability of negotiating any bend.




