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1. [5 pts] A 1000 Ibf aircraft is in a 60 degree bank. What is the root bending moment of the elliptical
wing of span 20 ft?
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2. [5 pts] What are possible units of a traction vector?
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3. [5 pts] You constrain a cube to give zero initial strain and zero initial stress. While constrained, if you

heat the cube +100 F, determine the o, stress state? The cube has a Poisson’s ratio of 0.3,

E=10x10° psi and o =10x107° .

~25 000 (o) Mjﬁ”f ~2OE

|-2v

ID”O‘ rs‘a

-6
= - [OxI0
|-2+03

4. [5 pts] Which is the most isotropic Hookean material below?
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5. [20 pts] Determine the principal stresses given the following stress state.
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6. [10 pts] Determine the direction (eigenvector) associated with the o, = 1.0 eigenvalue of the

following stress state.
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7. [20 pts] Given a ductile metal with a yield stress of 60 ksi and a factor of safety of 1.5, is the
following stress state acceptable?
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8. [30 pts] A small 15000 Ibf transport aircraft lands firmly (+3 g) on the Greenland icesheet. The rolling
coefficient on ice is nearly zero. The inertia about the y axis is 90000 slug-ft2. The landing gear is
located 6 feet below and 4 fect aft of the CaG.

Determine the total load of a 140 Ibf pilot on a seat located 10 feet forward of the CG at touchdown.

Clearly indicate the direction and magnitude of the resulting loan on the seat. ‘
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