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The bar equation is satisfied by a constant Ac. Because A is constant so are the axial stress ¢ and axial strain e = £ = e
X

Therefore the displacement 0" must vary linearly in X. (5 pts)
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3. (5ptseach) RAEHO| A=A S5 0| 2-EE|0{0f ot
£ Partial credit for
finding only the two &
P 4 symmetry lines if N P
, BCs & loads are cormrectly
g treated (see next figure)
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Full credit for this solution
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4. (1) (2 pts)
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(4) i . o
¢ 0 b,
0 & b,
e e ;z 0 bX e if body forces and h are constant e 1 bX
f :JthNdeQ :Jth O é,z |:by:|dQ (3 pts) = dyfoverthe((jeI:ment f :§Ah by (2 ptS)
& O b,
10 & by
same as “load limping"
5.
.1 . 1 ‘
(1) N; :_55(1_5),,\]2 255(1+§),N3 =1-&2(3 pts each)
(2) x=%N; +%,N; +x,N; = 1 (§+1) g_x L(4 pts)
ool oLy ! _1
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f, = 1—2 —-= =—gL| = |=—=0qL(6 pts
=af( 5()5 [5 5}1 zq[Bj aL (6 pts)

For other corner, f, = f, on account of symmetry. Check: (%+%+§qu =qgL

(4) The integrand is quadratic in & if J is constant because q is constant and the shape functions in N
are quadratic in £. Two Gauss points would be enough because a 2-point rule integrates exactly up to cubics,
being exact up to polynomial order 2x2—-1=3.(5 pts)

ORNgN; 2N, —n; > ng (1)=3-1->n; =2
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