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MATHEMATICS (B) (2025)

Nationality No.

(Please print full name, underlining family name)

Name

Marks

Answer the following questions and fill in your responses in the cor-
responding boxes on the answer sheet.

1. Fill in the blanks with your answers.

(1) Among the four values
7

8
,

4
√
10

2
, sin

π

3
and log8

(
4
√
2
)
, the smallest value is

(i) and the largest value is (ii) .

(2) Let f(x) = x3 − x

2
+ 2. The positive value of c satisfying the mean value

theorem

f(b)− f(a)

b− a
= f ′(c)

on the interval [a, b] = [−1, 1] is
1

.

(3) The focus of the parabola 4y = x2 after translation by −1 unit along the

x-axis and by 1 unit along the y-axis is .

(4) Consider a triangle with vertices A, B and C such that AB = AC. Let ∠A = α

and ∠B = β. If tan(α + β) = −5

4
, then tanα = .

(5) Let {ak}k=1,2,... be the sequence determined by

a1 = 2,

2ak − ak−1 =
1

2k
for k ≥ 2.

Then a3 = (i) , and the general term is an =
(ii)

2n+1
.

(6) Consider integer solutions a and b to the equation a(b + 1) = 2(b + 4). The

smallest integer b satisfying this equation is (i) , and the largest of such

integer is (ii) .
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2. Let log denote the natural logarithm, so that the base is the Napier’s constant
e. Consider two curves

C1 : y = log(2x) +
5

2
C2 : y = −2x2 + a,

where a is a real number.

(1) The tangent l to C1 at x =
1

2
is y = (i) x + (ii) . If a = 3, then the

area of the region bounded by C2 and l is (iii) .

(2) If a = 2− 1

2e
, then C1 and C2 have a unique common tangent line

y =
2

(i)
x+ (ii) .

3. Consider two sets

A(m) = {3k + 1 | k = 1, . . . ,m},
B(n) = {2k | k = 1, . . . , n}

for positive integers m and n.

(1) The largest integer in A(18) ∩B(25) is .

(2) The set A(44)∩B(77) contains (i) integers, while A(44)∪B(77) contains

(ii) integers.

(3) The range of n such that the sum of the integers in A(30) ∩ B(n) is 252 is

(i) ≤ n ≤ (ii) . In this case, the largest integer in A(30) ∩ B(n) is

(iii) .
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