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1 Answer the following questions and write your answers in the boxes provided.

1) Solve the equation x3 + 4x2 + 2x− 4 = 0.

　 x =

2) Solve the inequality 4x − 3 · 2x+1 + 8 < 0.

　

3) Solve the equation log2(x+ 1) + log2(x+ 3) = 3.

　 x =

4) Solve the equation sin 2x−√
2 cos x = 0, in the interval 0 ≤ x < 2π.

　 x =
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5) Find the equation of the tangent having slope 2 to the curve y = e2x.

　 y =

6) Let f(x) =
(
sin

x

2

)3
. Find the derivative value f ′

(π
3

)
at x =

π

3
.

　 f ′
(π
3

)
=

7) Calculate the integral

∫ e2

1

loge x

x2
dx.

　

8) Calculate the sum of the series
10∑
k=1

k(3k + 1).

　

M–2



9) Calculate the limit lim
x→0

tan2 2x

x2
.

　

10) Calculate the sum
10∑
n=1

an, if the sequence {an} satisfies

a1 = 4, an+1 =
1

2
an for n ≥ 1.

　

11) Find the coordinates of the intersection point of the plane 4x−y+2z = 7

and the line x+ 1 =
y + 3

2
=

z + 8

3
.

　x = , y = , z =

12) Find the angle formed by two vectors �a = (1,−2, 3) and �b = (2, 3,−1).

　

M–3



2 Suppose that the matrices A =

(−1 −2
4 5

)
，P =

(
1 1
−1 −2

)
and

D =

(
a 0
0 b

)
satisfy AP = PD, where a and b are real numbers. Then

answer the following questions and write your answers in the boxes provided.

1) Find a and b.

　 a = , b =

2) Calculate the inverse P−1 of P .

　 P−1 =

3) Calculate An, if n is a natural number.

　An =

( )
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3 Let In =

∫ π
3

0

tann x dx, where n is a nonnegative integer. Answer the

following questions and write your answers in the boxes provided.

1) Calculate I 1.

　 I 1 =

2) Calculate I 0 + I 2.

　 I 0 + I 2 =

3) Calculate In + In+2 and express it in terms of n.

　 In + In+2 =

4) Calculate I 3 .

　 I 3 =

M–5




