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MATHEMATICS

Nationality No.

(Please print full name, underlining
family name)

Name
Marks

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

1) Solve the equation x3 − 3x− 2 = 0.

ɹ x =

2) Solve the equation cos 2x+ 4 cos x+ 3 = 0 (0 ≤ x ≤ 2π).

ɹ x =

3) Express

∣∣∣∣ π − 20

7

∣∣∣∣+
∣∣∣∣ π − 23

7

∣∣∣∣ without the absolute value symbols.

ɹ

4) Solve the equation 32x+2 − 10 · 3x + 1 = 0.

ɹ x =
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5) Solve the inequality log2 x+ log2(x− 1) > log2(x+ 3).

ɹ

6) Calculate the area of the triangle whose vertices are (1, 1, 1), (−1, 0, 1) and

(1,−1,−1) in the xyz-space.

ɹ

7) Let α : x − 3y + 2z + 7 = 0. Let l be the line which is perpendicular to

α and goes through the point (0, 0, 0). Find the intersection point (x, y, z)

of α and l.

ɹ x = y = z =

8) Find all tangent lines to the curve y = x sin x which goes through the point

(0, 0).

ɹ



M㸫 3 

9) Calculate the infinite series
∞∑
n=1

an for the sequence {an} defined as follows:

a1 = 2, 2an+1 + an = 0.

ɹ

10) Calculate lim
x→−0

1− cos 4x

x |x|
.

ɹ

11) Let f(x) = log√e

√
x+ 1. Calculate f ′(x).

ɹ f ′(x) =

12) Calculate

∫ π

−π

e2x sin x dx.

ɹ
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2 For real numbers a, b, (b > 0), let I =

(
1 0
0 1

)
and A =

(
a b

−b a

)
satisfy

A2 + 2A = −4I. Answer the following questions and write your answers in the

boxes provided.

1) Find a and b.

ɹ a = b =

2) Calculate A−1.

ɹ A−1 =







3) Calculate ( A−1 )3n.

ɹ (A−1)3n =






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3 Let C1 : y = x2+2x and C2 : y = x2−4x+6. Answer the following questions

and write your answers in the boxes provided.

1) Find the intersection point (x, y) of C1 and C2.

ɹ x = y =

2) Find the common tangent line l of C1 and C2.

ɹ

3) Calculate the area of the region bounded by C1, C2 and l.

ɹ


