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I-7 


The breaking stress wire 5.0 ( 108 N m-2. If the steel wire is replaced by a similar piece which is twice as long, which of the following statements is/are true?


The extension when the longer wire breaks is the same as for the shorter wire.


The work done in stretching the longer wire to the breaking point is the same as for the shorter wire.


The stress needed to break the longer wire is 5.0 ( 108 N m-2.


(1),(2) and (3)     B. (1) and (2) only


C.   (2) and (3) only    D. (1) only     E. (3) only





I-12 


A suspended fibre was stretched by an increasing load attached to the bottom end. Then it was allowed to contract by slowly reducing the load. A stress-strain graph was obtained as shown. Which of the following conclusions may be deduced from the graph?


��All the work done in stretching the fibre is converted into potential energy.


���More work is done in stretching than is recovered in contracting.


�����The temperature of the fibre rises after it has been stretched and allowed to contract for a few times.


(1),(2) and (3)     B. (1) and (2) only 


��C.   (2) and (3) only    D. (1) only     E. (3) only





I-14 


The graph shows how the potential energy of a pair of ions varies with the distance between them.


��Which of the following arguments about the points A, B and C marked on the graph is/are correct?


�From A to B the potential energy falls with distance, so here the net force between the ions must be pushing them apart.


������At C the potential energy curve is a minimum, so a supply of energy is needed either to increase or decrease the distance between ions.


���At B, the potential energy is zero, so here any repulsive force between the ions must be zero.


(1),(2) and (3)    B. (1) and (2) only    


C.   (2) and (3) only    D. (1) only    E. (3) only





I-15 


In an idealised atomic model of the material of a wire, each atom is in equilibrium at a distance x from its nearest neighbours, both in its won layer and in the layer above or below. There are n atoms per unit area within each layer. If the force required to increase the separation between two atoms from x to (x + (x) is (k(x), what is the longitudinal stress in the wire?


A. � EMBED Equation.2  ���     B. k(x      C. � EMBED Equation.2  ���     D. nk(x     E. � EMBED Equation.2  ���
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I-8 


�������������The diagram shows the variation of the potential energy U between neighbouring atoms in a solid with the separation r between them. Which of the following features of the curve best explains why the solid expands on heating?


��OH > HK    B. OH > XZ    C. KY > YW


D.   HK > XY    E. YZ > XY


�


I-12 


A ductile fracture occurs


after appreciable plastic deformation, by slow crack propagation.


when dislocations are not free to move.


after a brittle fracture occurs.


(1),(2) and (3)    B. (1) and (2) only  


C.   (2) and (3) only     D. (1) only     E. (3) only
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II-22 


A uniform wire of force constant k and Young modulus E is cut into two shorter wires of equal length. If they are arranged side by side and treated as a single wire combination, what are the force constant and the Young modulus for this combination?


�
Force constant�
Young modulus�
�
A.�
k�
E�
�
B.�
2k�
E�
�
C.�
2k�
2E�
�
D.�
4k�
E�
�
E.�
4k�
2E�
�
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II-33 


A uniform wire is stretched under tension. The strain in the wire depends on


the Young modulus of the wire.


the cross-sectional area of the wire.


the unstretched length of the wire.


(1) only    B. (3) only    C. (1) and (2) only


D.   (2) and (3) only    E. (1), (2) and (3)
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II-36 


����The potential energy, U, of a pair of atoms as a function of their separation, r, is shown for two crystalline solids P and Q. From these curves alone, one may conclude that


���the equilibrium separation of the atoms in P is greater than that in Q.


����P is stiffer than Q.


��the energy required to separate two atoms of P in equilibrium is more than that for Q.


(1) only    B. (3) only    C. (1) and (2) only


D.   (2) and (3) only    E. (1), (2) and (3)





II-38 


Of the three common materials, copper, glass and rubber, which two best illustrate the properties described in the following statements when each is stretched under room temperature?


It obeys Hooke�s law almost up to its breaking point.


It tolerates a large strain when exhibiting elastic behaviour.


�
(1)�
(2)�
�
A.�
copper�
glass�
�
B.�
copper�
rubber�
�
C.�
glass �
copper�
�
D.�
glass�
rubber�
�
E.�
rubber�
glass�
�
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II-3


i) Solids can be thought of as networks of atoms connected by �small springs�. Explain how this model can be deduced from solids� observed resistance to deformation.


Sketch the curve of potential energy against interatomic separation and use it to explain the phenomenon of thermal expansion of solids.


Glass is a strong, stiff and brittle material. Sketch the stress-strain graph for glass and briefly explain why it is so described.
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