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Entrance Examination for Master’s Program, Graduate School of Sciences and Technology for Innovation, Yamaguchi
University (Engineering) Enrollment in Oct.2025

Examination Code 56

Major Subject [Structural Mechanics] Question and Answer sheet(10of4)

Examinee's
No.

1. Answer the following questions. All answers should be expressed to three significant figures. (25 points total)

1) For the T-shaped cross-section shown in Figure-1, consisting of a flange with a width of 200 mm and thickness of 40
mm, and a web with a width of 40 mm and height of 100 mm, determine the following.
a) The location of the neutral axis (centroid), J, measured from the z-axis (upward direction is positive).

b) The second moment of area (moment of inertia), [, about the neutral axis that is parallel to the z-axis.
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Answer Box (include units)
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2) The image below shows a non-symmetrical cross-section. The outer shape is a rectangle with a width of 200 mm and a
height of 150 mm, which contains a hollow rectangular section with a height of 50 mm and a width of 150 mm inside.
For this cross-section, determine the following.
a) The location of the neutral axis (centroid), ¥, measured from the z-axis (upward direction is positive).

b} The second moment of area (moment of inertia), I, about the neutral axis that is parallel to the z-axis.
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Major Subject [Structural Mechanics] Question and Answer sheet(20f4)
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No.

2. As shown in the figure below, a heam AB of Length 3/ is simply supported at its left end A and at a point C located
two-thirds of the way along the beam (i.e., at x = 2L). A uniform downward distributed load ¢ acts over the entire

beam. Answer the following questions. (25 points total)
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Figure-3

1) Determine the vertical reactions, Ry and R, at the supports A and C.

Answer Box

RA: RC=

2} Draw the shear force diagram (Q-diagram) and the bending moment diagram (M-diagram) for the beam.
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3. As shown in the figure below, a beam AB of Length L has a fixed end at A and a free end at B. The beam is vertically
supported at its midpoint, C. A vertical downward point load P acts at the free end B. At this time, determine the
vertical reaction force, R, that occurs at support C. Note that the flexural rigidity, EI, of the beam is constant over

its entire length. (25 points total)
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4, A downward vertical concentrated load P is applied to joint C of the truss shown in the figure below. For this truss,

answer the following questions. Assume that the axial rigidity, £4, is constant for all members. (25 points total)

1) Find the support reactions Vy, H,, and Vp.

2) Find the axial forces in the members Nag, Nac, Npc, Npp and Nep. (Assume that tensile forces are positive.)

3) Find the vertical displacement, v of joint C. (Assume the downward direction is positive).

Figure-5
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