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Unit 1

Unit 1
Friction

It is found by experience that when one body slides on other, a force is sel
up which resists the motion. This force is called the frictional force or more
briefly the FRICTION. The direction of the friction is always opposite to the
direction in which the body tends to move. o

If we place a block of metal A on top of surface B, attach a string to A,
Pass 1l over a PuTlcy and fix a \Lnl't. p.m at the lower end. Then, add weights to
the Pj‘,'l until body A begins to move, as shown in fig (1). We can observe that
the weights in the scale pan plus the weight of the scale itself equals to force
E.

Suppose body A weighs one kilogramme(kg) and we find that the force to
overcome friction is half a kg (fig 1-1a).We could then say that the frictional
force F is half the normal load W. If we ase the weight of block A to two
h]ogmmmeﬁ (fig 1-1b) then we will find that the force to slide the new weight
over B is roi:ghlv one kg, that is , half the normal load. This illustrates that:
FRICTIONAL FORCE IS PROPORTIONAL TO THE NORMAL LOAD.

The ratio of the friction to the load is defined as the COEFFICIENT OF
FRICTION and is shown by the greek symbol & (mu), Therefore (= /. in
the above case (4 is 1/2. This relation shows that the value of friction depends
on the nature of the two bodies contacting each other, their materials and the
normal weight. We should also notice that, it is harder to start a body moving
than to keep it moving.This was first pointed out by the Greek scientiest
Themistius over 2000 years ago. The force to start the body moving is called
the STATIC friction and the force to keep it moving. The KINETIC or
SLIDING (nctu)n Generally; the value of static friction (or LIMITING
friction) 1 s shghllv greater than kinetic friction.

We can also find that the frictional force will not depend on which way

block A is rested on surface B, whether with its small face or its large face in

contact (fig 1-1c). Hence , friction does not depend on the apparent area of

the contacting surfaces.

In rolling and rotating motion there is also a coefficient of friction by its
value is much lower than sliding friction. In figure (1-2), if the weight of the
wheel or roller is W and a force F is applied at the center to enable rolling
take place then, we can say that the ROLLING FRICTION(Fp)= pp W

For a hard steel roller on a hard steel surface, g may be as little as 0,001
that is , the rolling force is only one thousandth of the normal load. This

situation operates in ball and roller bearings.With more deformable materials

the rolling friction is higher but even for a rubber tire on a road the rolling

friction is 0.05. Clearly it is advantageous to convert sliding motion into rolling
motion.

Figure(1.1) A simple method of measuring the friction between body
A and surface B.
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Unit 3

Hammers

We use r;;llt for nailing things together and a hammer to drive the najl in.

A hammer consists of ll\yo main parts a head and‘a handl.e. The head of 4
hammer includes a pcz:n a flat end and a hole into which the hardwogyg
handle is fitted.

Hammers serve different purposes. For example, the Straight peen hamme;
is used for (nvetfr;g sp%e'aa]:fg or drawing out metal and forming grooves
beads or ﬂaﬁgT:s }n a flat sheet metal to stiffen it . The stone Mason hammer
has a chisel typé steel head and is used by masons for all general cutting,

rough dressing, and splitting of stones.

We can classify hammers according to the vocations in which they are

used.Tinners, Riveting, Straight Peen and Ball Peen hammers are among

plumbing tools. Cross Peen and Straight Peen hammers are among machine

shop tools. Claw, Plastic, Rawhide and Wood Mallet hammers are used by
carpenters. Bush, Stone Mason , Brick , Mash and Toot
to masonry (fig 3.1).

hed hammers belong
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Unit 7

The Main Source Of Energy

Nearly all energy comes from the sun, either in a roundabout way o

straight from it, in the form of heat rays and light rays. The light from the

moon. too, comes from the sun. The moon can be said to be like a large
mirror which throws back the sun’s light to the earth.

Electrical energy comes from the sun in a roundabout way, for example, it
can come from the power of water falling down a moun ainside. The water fell
there as rain, and we know that rain is made by the sun’s heat evaporating the
water on the earth’s surface. This water vapour rises, condenses on cooling,
and falls as rain.

The light and heat energy from coal also comes from the sun in a
roundabout way, coal was made by the rocks pressing on trees and plants
which died millions of years ago. Those trees and plants grew with the aid of
sunlight, from which they made carbohydrates, in this way changing the sun,s
energy into chemical energy. when we burn coal, some of this energy is set
free.

Energy which we use to drive car engines comes from the petrol, which
also was made with the aid of the sun in a roundabout way. plants, and animals
which ate the plants, died millions of years ago, and the parts of them that left
were pressed under the rocks in the carth. These parts left from dead animals
and plants made petroleum, from which petrol and oil are now obtained.

Thus we can say that the sun is the pl where nearly all energy comes
from, and that without the sun,s heat and light, there could be no life on

earth.
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