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Problem 1: 1S3l el pl
(i) Another name for the undesirable deformations caused by exciting zero-energy modes when using a

reduced integration quadrature rule is:
(@) interpolation modes. (b) parasitic shear modes. (c) hourglassing.

(ii) True or False: The weak form of a differential equation includes the specified natural boundary
conditions.

(@) True (b) False

(iii) Which of the following is NOT a method of alleviating locking effects in plane stress elements?
(a) using a reduced integration quadrature rule

(b) using an implicit integration scheme

(c) using a higher order element interpolation

(iv) Which of the following is NOT a step in the development of the weak form of a differential equation?
(a) multiplying the entire equation by a “test function”

(b) integration-by-parts

(c) assembly

(v) True or False: A collection of finite elements that passes the weak patch test will converge towards an
exact displacement solution with increasing mesh refinement.
(@) True (b) False

(vi) True or False: For plane elasticity problems, stresses calculated at the integration points are most
accurate.
(@) True (b) False

(vii) The minimum Gauss Quadrature rule that would be considered full integration when applied to the
polynomial integrand f(x) =1+ x* + X is
(a) 1 pt (b) 2 pt (c) 3pt

(iix) True or False: A collection of finite elements that fails the patch test will converge towards an exact
displacement solution with increasing mesh refinement.
(@) True (b) False

(ix) True or False: Plane stress would be valid assumption to use when the thickness of a two-dimensional
structure is an order of magnitude smaller than its length and width.

(a) True (b) False

(x) Nonlinear problems require special solution techniques because

(a) the stiffness matrix has constant coefficients.

(b) the stifiness matrix is a function of the unknown degrees of freedom
(c) the stiffness matrix is singular

(xi) The Jacobian, J, of a isoparametric mapping between a parallelogram child and an undeformed
(square) parent element will be

(a) a constant.
(b) zero.
(c) a function of the natural coordinates.

(xii) The total nodal degrees-of-freedom for a frame element is
(@) 3. (b) 4. (c) 6.



