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Applied Mathematics
Examination Booklet

Entrance Examination
for Master Course of Engineering,
Graduate School of Sciences and
Technology for Innovation, Yamaguchi University

Enrollment Session for
October 2025 and April 2026

Regarding the examination booklet

1. After starting the examination, fill out your examinee’s number in the desig-
nated field on this booklet.
2. At the end of the examination, this booklet will be collected.

Regarding problem selection

1. Problems 1 to 4 are compulsory.

2. Problems 5 and 6 are elective. Select one and solve it along with the four
compulsory problems.

3. Write the problem number of the elective problem you selected in the desig-

nated field on your answer sheet.
Regarding problem notation

1. Numbers enclosed in dashed lines represent numbers that have appeared pre-
viously. For example, the answer for | 3 ' is the same as for .

2. For mathematical expressions, equals ( ). For example, if
equals —z — 1, then 22 — equals 2% — (—x — 1).
3. R represents the whole set of real numbers.

4. log z is the natural logarithm of x, namely, the logarithm log,  on base e.
Regarding the answer sheet

1. Select the most appropriate answer from the specified answer choices, and
write the answer symbol (for example (0) (@) in the designated field on your

answer sheet. However, if there is no appropriate answer, write (i) instead.

Examinee’s No.




Problem 1 Evaluate the followings:

\/I+7—(IL‘+1) _

lim

xr—2 xr — 2

. 1 —sinx

im -
xTr—r o0 €T

Answer Choices .

@0 ©1 ©2 @5 07 O

@ @-1 @2 @-5 @-3 ®—

(o) —0
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Problem 2 Let D be a triangular region in the zy-plane with vertices 0(0,0), A(r,0)
and B(m, 7). Find the value of the double integral

// x cos(z + y) dzdy.
D

The region D is given by

D={(@yloses[1], <ys[3]}

and hence we obtain

// x cos(x + y)dxdy = / /
D 0 12}

zcos(z + y)dy | dz

1
~ [ [alaw-[5].
0

@0 @1 @3
©r ® -z @y

Answer Choices ~

®-53 @  ©-«
® -y Wrty ©®z-y

Answer Choices

© =+ xzcosx
2@ xz+xsinx
(@ zcosx — xcos2x

(6) rsinx — xsin2x

1) r—xcosx
(3 r—xsinx
(5) —xcosx + x cos2x

(») —xsinx + xsin 2z




Answer Choices

T T
© 0 @5 @—5 ®
@gﬂ' @—gﬂ' @ 27

(®» —m

-2




Problem 3 Consider the system of linear equations

r + 2y + 4z = a,
(%) r — 2y + bz = =2
T 4+ oy + 3z = 1,

where a and b are constants.

1 2 4
(1) The coefficient matrix | 1 —2 b | of system () has rank 3 if
1 1 3

b # . In this case, system (x) has .

1 2 4 a

(2) The augmented coefficient matrix | 1 —2 b —2 | of system (x)

11 3 1

has rank 2 if (a, b) = . In this case, system (*) has .

—  Answer Choices
© 0 @1 @ 2 ® 3 @ 4
® -1 ©® —2 @ -3 —4

Answer Choices .

(0 no solution (1) a unique solution

(2) infinitely many solutions




— Answer Choices
© (0,0) @ (1,0)

® (1L © (21
@ (2,2) ® (3 2)

@ (2,0)
@ (3,1)

® (3,0)
0, 2)

@ (0,1)
©® (1, 2)




Problem 4 Consider the eigenvalues and the eigenvectors of the matrix (

6

--------

........

3
3 14 )

(1) Tts eigenvalues are | 1 | and | 2 |, where | 1 | < 2

—  Answer Choices .

@ 0 @ 1 @ 2 ® 3 @ 4
®10 ®1BL @ 20 ® -1 @ -2
© -4 @-5 @©-10 @ -15 (@ —-20

® 5
® -3

(2) The vector is an eigenvector for the eigenvalue | 1 |.
—  Answer Choices
@ 0 @ 1 ® 2 ® 3 @ 4 ® 5
1 1 1
©5 @ 3 1 ®©-1 -2 -3

@4 @5 @-3 D-3 @-g
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d d?
Note. y is a function of x. The derivatives d—y and d_g are denoted by 3" and y”,
x x

respectively.

Problem 5 Consider the differential equation

(%) y" — 4y = 8x — 4.

(1) The general solution of the corresponding homogeneous equation
y' —4y=0

is given by

yx)=[1].

Answer Choices
@ C164m + CQ @ C1€_4x + C2 @ 0162x + CQ

@ 016_290 + 02 @ 0162:6 + 026_233 @ (01 + CQiL’)62x

(6) C}cos2x + Cysin2x

(C4, Oy stand for arbitrary constants)




(2) Let
ypl@) = az + b

be a particular solution of the differential equation (x), then we have

a= and b= .

— Answer Choices .
© 0

©1 @2 @3 04 @
®-1 @02 ©-3 @4 @3

(3) Combining (1) and (2), the general solution of the differential equation
(x) is given by

y(z)=[ 4 |.

Answer Choices

@ 6'164&E + 02 — 2 @ 016_4x + 02 — 8x
@ Cre* + Che ™ + 22 — 1 B) Cie* + Che ™ — 2z +1
@ (C1 + Cym)e* + 22 — 1 ® (C1 + Cyz)e* — 2+ 1

(6) Cycos2x + Cysin2x + 2z — 1

(@ Cycos2x + Cysin2x — 2z + 1

(Cq, Cy stand for arbitrary constants)
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Note. Let P(A) denote the probability of an event A, and E(X) and V(X) be the

expectation and the variance of a random variable X, respectively.

Problem 6 Let X be a discrete random variable with the following probability distribu-

tion:
x 2 4 6 8
1 1 1 (a is a constant).
P(X =x) — — — a
6 4 3

Then, a = and E(X) = . Furthermore, since F(X?) = ,

................

V(X)isequalto | 3 i — i 2 2

................

Answer Choices ~
© 0 ® 1 @ 2 ® 3 @ 4 ® 5

1 1 1 1 8
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13 16 19 92 98 104
O3 03 O3 03 Oz O
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(Fill the answer column with the symbol, not the value or formula.)

fp5 Ml (Answer column)
fll1 (Problem 1) [l 10 & (Score allocation: 10 points)

1 2

® ©

fll 2 (Problem 2) [ 30 5 (Score allocation: 30 points)
1 2 3

©  ©  ©® | ®

fil 3 (Problem 3) Pl 20 5 (Score allocation: 20 points)
1 2 3

4
fil 4 (Problem 4) Ao @ 20 & (Score allocation: 20 points)
1 2 3

® | @

®

©

©

< FBRLICAEBESZERICEEAE L.
(Fill in the left box with the problem number you have chosen.)

i 5 (Problem 5) Fsi : 20 & (Score allocation: 20 points)
1 2 3 4

@ o O 6

fi 6 (Problem 6) Fxi @ 20 & (Score allocation: 20 points)
1 2 3
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