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Notices
(1) There are 7 question sheets and 7 answer 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) If'the 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) Retum these question sheets together with the answer sheets.
(7) I giver 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 Answer the following questions.

3x

(1) Find the indefinite integral / - dz.
2 —x—2

™
(2) Find the integral / 2% sin z dz.
0

d 2
(3) Find the general solution for the ordinary differential equation E% = E + g
1 2 2
w_UieyA=| -2 -3 -2 |, find the eigenvalue of A.
2 2 1

(5) When A=3i+2j+k B=i+2j+2k C=1i+j-+3k, find A (B x C),

F‘}“ a2 d F awdleaboew tha wo'f vandom o y sad_n_rawn Jizsatican
) i

Yert—0~§i<,  Continued on the following page.
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FIRE 3 y(t) B3 2 EMOTER

y'(8) +2y/(8) +3y(t) = F(8), 9(0)=y'(0)=0 (3.1)
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(1) y(t) O Laplace Z#% Lly(t)] = Y(s) = / y(t) et dt TREF 5. L) = Fls) LRLT, (31) RO
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Question 3  Answer the following questions for the ordinary differential equation with respect to y(t),
Y"(8) +2y'(t) +3y(t) = f(t), w(0)=4(0)=0 (3.1)

Here f(t) is an arbitrary function.

oo

(1) We define the Laplace transformation of y(t) by Ly(t)] = Y(s) = / y(t) e~** dt. Representing as L[f(t)] =
0
F(s), find the solution Y (s) by applying the Laplace transformation to both sides of eq. (3.1).
(2) When A and w are constants, show the relation

w

—At o —
ﬁ[e smwt] = m

(3.2)

(3) Findathgsolution u(f) from 3"(s) by using eq. (3.2} and convolution theorem.
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Question 1 Consider a coordinate system with the origin at the ground, take x-axis to the horizontal direction, and y-axis to the vertical
upward direction. From height 4 above the ground (y=#) at x=0, a mass point with the mass 2 is thrown horizontally in the direction of the
x-axis with initial velocity . Define the time ¢ at the time of throwing as 0. Air drag proportional to the velocity components (the drag

coefficient is C (>0)) and gravity force (gravitational acceleration is g) act on this mass. Then answer the following questions.
(1) Find the equation of motion for this mass point.

(2) Solve the equation of motion and find the velocity and position along the x and y axes.

(3 Find the maximiim reachable hotizontal nosition of the mass noint when 7 is sufficientlv larce.

K= ~fid,  Continued on the following page.
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Notices
(1Y There are 2 auestion sheets and 2 answer 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) Ifthe 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.
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Question 1 Consider the research and development of an energy-saving vehicle, Vehicle-X. We will conduct a model test before




