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Question 1 Answer the following questions.

(1) Find the indefinite integral / 23 log 3z dz.

2) Fmdj,h(uléteqral /oo 7%e 2" d;lr;i
= (3) flzy) ‘#

1 -3 -3
(5) When A [ 1 1 ] , find the cigenvalue of A
1 3 5
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Question 2 When we consider a closed volume V' surrounded by the surface S, the divergence theorem of Green

//Vv.FdV://SF-nds (2.1)

is satisfied for an arbitrary function F(z,y, z) with continuous derivatives, where n = ngy¢ + nyj + n.k is an outward
unit normal vector on the surface of V, and 4, j and k show the unit vectors in z, y and 2 axis directions respectively.
Fig. 2.1 and Fig. 2.2 show an object surrounded by the plane z = 2y, and the curved surface z = z? + 32, Answer the
following questions.

(1) Find the unit vector n at each surface of the object.

(2) Show the relation of z and y in the crossing line of the plane and the curved surface.

(3) The volume of the object, V, becomes g by the left side of eq. (2.1) when F = (0,0, z), Show that eq. (2.1)
holds, by carrying out the integration in the right side of the eq. (2.1).
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(1) AFRREREEE kD &,
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Question 1 The stone is thrown on the horizontal plane by initial speed, vo. Hence, angle between the thrown direction and the horizontal
plane is 6. Answer the following questions. The gravity acceleration is denoted by g. Air drag can be neglected.
(1) Obtain the horizontal flying distance.
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Notices
(1) There are 10 question sheets including a front sheet.

(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.

(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.

(4) [fthe space is exhausted, use the reverse side of the answer sheet and write down “to be continued” on the last line of the sheet.
(5) Answer all the questions.

(6) Return these question sheets together with the answer sheets.

(7) If given the instruction to draw a diagram, draw it on the answer sheet.

(8) Youmay use the approved ruler if you need.

(9) Raise your hand if you have any questions.
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Question 1 As shown in Fig, 1.1, there is a rectangular container filled with water on a horizontal ground surface. A dimension of the container in

the x-direction is B, and its dimension in the y-direction is the unit length. The water depth in the container is half the dimension of the container in

the x-direction B/72. Then, as shown in Fig. 1.2, the container is tilted at an angle & by pulling up the sidewall-2, while the bottom edge C of the

sidewall-1 is touching on the ground surface. During and after tilting the container, the water has not spilled from the container. Then, wetted lengths

of the sidewall-1 and sidewall-2 in the container’s depth direction are denoted as L, and L, respectively. Here, the density of water is denoted as p,

and the gravity acceleration is denoted as g. Answer the following questions.

(1) Find L, +L, using B.

(2) Find L—L,using Band 6.

(3) Find the water-surface height H from the ground surface, using B and 6.

(4) Find the horizontal force Fr,; in the x-direction and the vertical force £\ in the z-direction caused by the water pressure acting on the sidewall-
1.

(5) Find the moment M, around the bottom edge C of the sidewall-1 caused by the water pressure acting on the sidewall-1. Here, the positive
Cyg ol nee w G G ANy ade lecdlar T riRgt - G Tl i froes -t £t

Sidewall-1 Sidewall-2
Sidewall-1 Sidewall-2

Bird’s view ¢ Pull up ‘ ;
B
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Fig. 1.1
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Question3  Answer the following questions about potential flows.
(1) The potential flow has a complex velocity potential:

f =iklogz,
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3.1)

where z (= x + iy, [ =+ —1)isthe complex number, ¥ (> 0)is the real constant. Find the velocity potential, ¢, the stream
function, 1, andthe velocmes v, and vy atthe (r,8) coordinates, respectively.
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Question3  As shown in Fig, 3.1, a rigid frame is subjected to a concentrated load P at point C. The length and flexural rigidity of each
member are L and FJ, respectively. Answer the following questions.

(1) Draw free body diagram of the rigid frame.

(2) Determine all the reactions.

(3) Determine the distribution of bending moment, and draw it.

(4) Determine the displacement at point C along the direction of load P.

Fig. 3.1
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