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Q1 Conceptual question 7.3

Q2.1 Conceptual question 7.4, Part i)
Q2.2 Conceptual question 7.4, Part ii)
Q3.1 Conceptual question 7.5, First part

Q3.2 Conceptual question 7.5, Second part

Conceptual question 7.3

For each loading configuration shown below, indicate the correct stress distribution over a cross
section perpendicular to the x-axis.

(c) A prismatic bar resting on frictionless surface is subjected to a positive change in temperature A7.

b Y

AT =40
ZE Answer:

Y o Y o

(3) Stress free (all stress
X X 7 components are Zero)
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Conceptual question 7.4
Y

Rod1 Rod Il

i) Rod I shown above is made up of a material with a Young’s modulus of E and thermal
expansion coefficient & . The cross-sectional areas of elements (1) and (2) are given by 2A and
A, respectively. Both elements are heated in such a way that each has a temperature increase of

AT . Let 0, and 0, represent the stress in elements (1) and (2), respectively. Circle the correct
description below of these two stresses:

= lol>le Since s+l 2S5 rnof W}Méz?z?«y‘
b. |°'1|=|02‘ Mgr,m/ -ea(f;aa&'m., e &
c. |o)<|oy 10 Sfress =5 T, = T =0

ii) Rod II is exactly the same as Rod I, except its right end is attached to a rigid wall. Again, both
elements are heated to the same temperature increase AT . Circle the correct description below
of the stresses in the two elements:

a. |°1| >|°2|

b o=l f_ﬂ_"’;
c. |oy/<|o,




Conceptual question 7.5

N

) L

(2) K

Identical elements (1) and (2) (each having a Young’s modulus E, coefficient of thermal expansion o and
cross-sectional area A) are connected between ends B and D, respectively, of a rigid, L-shaped bar. The
temperature of (1) is increased by an amount of AT >0, with the temperature of element (2) being held
constant.

Consider the load (force) carried by element (1): 5' mee Ar >So an ol AT —
| a) The load in (1) is compressive. I ! =
elemendt (/) evil! -Za?z»?a( =

b) The load in (1) is zero.

¢) The load in (1) is tensile. () ewitl posh - Bl =
Bek poste) Exog agrist() =3
Mff-ﬂssi“‘ loa L

Consider the strain in element (1): s mce A—r‘ >o an ol AT — =
2 2 =0

a) The strain in (1) is compressive.

b) The strain in (1) is zero. elemeqdt @) ewst! -ﬂ-a?ama( =
Ic) The strain in (1) is tensile. I €, 70 = Srsile S‘@)/)




