[image: image1.png]4. One steel wire and one copper wire, each of

length 1.5m and diameter 1 mm, are joined

to form a composite wire.

(a) What is the force required to extend the
composite wire by 0.5mm if
(i) the wires are joined in series. and
(ii) the wires are joined in parallel.

(b) Calculate in each case the energy stored
per unit volume of each wire.

. A steel rod of length 0.6 m and a copper rod
of length 0.4m are joined end-to-end to
form a rod of length 1.0m. Both rods have
the same cross-sectional area. What is the
Young modulus of the composite rod?

. Fig. 28.42 shows another method for mea-
suring the Young modulus. A wire of length
{ and cross-sectional area A is stretched
horizontally under negligible tension and
clamped at its ends. A mass M is hung at the
mid-point, which is observed to sag by an
amount x < /,

- /

Fig. 28.42

(a) Express the extension e in terms of x
and /.

Express the tension T in the wire in
terms of M, g, x and /.

Hence express the Young modulus E in
terms of M, g, x, [ and A.

If a 1.0kg mass hung at the mid-point
of a wire of length 1.0m and diameter
1.0mm causes a sag of 1.92cm, find the
Young modulus of the wire.

Name one advantage of this method
over that using Searle’s apparatus.

(b)
(c)
(d)

(e)

. Fig. 28.43 shows the stress-strain curve of a

material under tension.

(a) Find its modulus and tensile strength.

(b) Find the PE per unit volume stored in
the material when it reaches the pro-
portional limit.
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[image: image2.png]1. Copper has a cubic crystal structure, with an
atom at each corner and also at the centre of
each face (face centred cubic). Thus the
atom at each corner is shared by eight cubes
and the atom on each face is shared by two
cubes.

(a) How many whole atoms belong to each
cube?

(b) The atomic mass of copper is 63.54. The
density of copper is 89 X 10°kgm.
Find the side of each cube of copper
crystal.

2. Potassium bromide (KBr) has the same
crystal structure as NaCl. The radii of K*
and Br~ ions are respectively 0.133nm and
0.196 nm, and the ions just barely touch each
other. The atomic masses are 39.1 and
79.9 respectively. Find the density of KBr
crystals.

3. (a) In an experiment to determine the
Young modulus of copper, an extension
of 0.2 mm is produced by hanging a mass
of 1.0kg at the end of a copper wire of
length 2.0m and diameter 1.0 mm. Find
the Young modulus.

(b) The Poisson ratio of copper is 0.35.
What is the decrease in the diameter of
the wire when the mass is hung?

(c) Describe qualitatively how you would
expect the Young modulus of copper to
change with temperature.
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