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

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

　 x =

2) Solve the equation sin 2x =
√
3 cos x (0 ≤ x ≤ 2π).

　 x =

3) Solve the equation 2 log3(x+ 2) = log3(10− x).

　 x =

4) Solve the inequality 32x+1 − 2 · 3x − 1 < 0.

　

M–1



5) Solve the inequality (log3 x)(log27 x)− log9 x+
1

6
< 0.

　

6) Let O(0, 0), A(1, 1) and B(x,−1). Find the value of x such that

∠AOB =
π

3
.

　 x =

7) Find the radius of the sphere x2 + y2 + z2 = 2x+ 6y − 1.

　

8) Find the tangent line to the curve y =
1

2
x2+3 (x ≥ 0) which goes through

the point (0, 0).

　 y =
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9) Calculate
100∑
k=1

1

k(k + 1)
.

　

10) Calculate lim
x→ 1

2

16x4 − 1

2x− 1
.

　

11) Let f(x) = cos3 x. Calculate f ′
(π
6

)
.

　 f ′
(π
6

)
=

12) Calculate

∫ e2

1

x log x dx.

　

M–3



2 Let A =

(
1 2
a b

)
and I =

(
1 0
0 1

)
satisfy A2 − A = 2I. Answer the

following questions and write your answers in the boxes provided.

1) Find a and b.

　 a =　　　 b =　　　

2) Find A3.

　A3 =

 

3) Find A6 − A5 + A4 − A3 + A2 − A.

　




M–4



3 Let f(x) = xe−x2

. Answer the following questions and write your answers in

the boxes provided.

1) Find the derivative f ′(x).

　 f ′(x) =

2) Find the indefinite integral

∫
f(x) dx.

　

3) Calculate lim
a→∞

∫ a

0

f(x) dx.

　

M–5


