2-4. The rod is subject to forces P and Q, which follow the distribution P ~ N (7,0.52) kN and

Q~N (16,12) kN. Determine the distributions of the displacements of point B and point A given

Egc =190 GPa, E,; =74 GPa, d,; =11 mm, and dg. =15 mm. Assume P and Q are

independent.
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Fig. 2.4
Solution

Solve for the areas of each section.

A =%déc =%(o.015)2 =1.767x107" m?

A :%df\g :%(0.011)2 =9.503x10° m?

Find the displacement of point B in terms of Q.
_FL  QLg

o AE ABC EBC
Using the equation above, solve for y, and oy .

el (9)(0)25)

o AEu (1.767x10°*)(190) (10°) =0.0012 m = 1.2 mm




LBC 2 2 _ 2.5 2 3\ = X -5 =
oy = (E} ol = \/{ (1767710 )(190) i0) ((1)(20°)) =7.45x10"° m=0.0745 mm

Thus
8, ~N(1.2,0.0745%) mm Ans.

Find the displacement of point A in terms of P and Q.

5. =3 E _ QLBC n PLAB
A
AE ABC EBC AAB EAB

Using the equation above, solve for x, and o, .

_ Hobse | oLy _ (16)(10°)(2.5) N (7)(10°)(L5)
 AgEec AgEn  (L767x107)(190)(10°)  (9.503x10°°)(74)(10°)

Ha

=0.0027 m=2.7mm
L. Y L. Y
% J(AB—EJ % [ﬁ] o
C —BC '‘AB —AB

25 . L5 T
=\/[(1-767X104)(190)(109)} - +((9-503x105)(74)(109)J 0

= 1.30x10™* m=0.13mm

Thus
5,~N(2.7,013°) mm Ans.



