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Notice

1. Do not open this examination booklet until instructed to do so.

2. An examination booklet, answer sheets, draft sheets are provided. Put your
entrance examination ID-No. on each of the answer sheets and the draft sheets.

3. Answer all problems. Indicate the problem number on the answer sheets.

4. At the end of the examination, double-check your entrance examination ID-No.
and the problem numbers on your answer sheets. Put your answer sheets in
numerical order on top of the your draft sheets, place them beside the
examination booklet, and wait for collection by an examiner. Do not leave your
seat before instructed to do so by the examiner.

©2026 Tohoku University




# % B MATHEMATICS B

1.  Find the general solutions of the following ordinary differential equations.
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(D (Zy — 5 608 y> dx+ (x+siny)dy =0
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) Eic—, = sin(x + y)
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) dx x—2y+5
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The Laplace transform of a function y(t) is defined by

Ly®} =Y(s) = f () e-Stt.
0

Solve the following problems. Assume that the convergence conditions for the Laplace transform are

satisfied in the problems.

(1)  Show the following equation. Here, n is a natural number.

n

d
Lt y®3 = (D)"Y (s)-

(2) Obtain the Laplace transform of the following functions.
a) sinat

b) ¢ sinat

(3) Obtain the inverse Laplace transform of the following functions. Here, a # 0.

S
V Trar

83

Y T

(4)  Solve the following differential equation under the given initial conditions.

y'(t) + y(t) = cost, y(0)=y'(0) =1



