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Part I Multiple choice questions. Choose the best answer for each question.

l. Let M ={z|2*+2x —3<0}and N ={z | -1 <z < 2}. Then M UN = ( ).

A.[-3,-1) B. (—1,1] C.[-3,2) D. (—-1,2) E.[1,2)
2. The function ( ) in the following is an even function and decreases on the interval (0, co).

A.y = log, |z| B.y = |22 — 3| C.y =cosbzx

D.y = —2% E.y= —22%

2v2

3. Let sin(% —a)= _T\/_' Then sin 2a = ( ).

A2 B.L -1 D. ! g V2

3 3 3 9 3

4. A circle is centered at (—4,3) and passes the coordinate origin. Then the standard form of the circle is

C )

A x®+y* =25 B.(x —4)*+ (y+3)*>=25 C(x—4)?*+(y+3)3?%=5
D.(z+4)?+(y—3)?2=25 E.(z+3)?2+(y—4)*=5
ZL'2 y2
5. Suppose the equation of asymptotes of the hyperbola — = 1(m > 0)isz ++/3y = 0. Then
m+7 m+1
m = ( ).
Al B.2 C.3 D.4 E.5

6. Ifa < b < ¢, then ( ) is correct.

1\ 1\°¢ 1 1
A a? <P B. (—) < (—) C.->=
T v a C

1 1
D <

. E.lna < Inb
c—a c¢c—b

7. Let the n-th partial sum of the arithmetic sequence {a,, }>° | be S,,. If S19 = 35, then ay + ag = ( ).

AT B.5 C. 10 D. 13 E. 35
a a+b+c
8. Ifa=3band ¢ = -, then —— = :
a and ¢ = o, then ————— ( )
AS B4 c.2 D.> B2
2 3 3 2 )



9. The number of ways that 6 students are arranged into two rows, with 3 students in each row, is (

A. 36 B. 72 C. 120 D. 720 E. 1440

10. The minimum distance from points on the circle 22 — 22 + 3% — 2y + 1 = 0 to the straight line 3z — 4y = 12
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) in the following holds.

11. Suppose 2023¢ = 2024, 2024° = 2023 and ¢ = In 2. Inequality (
A< B. log, ¢ > log, ¢ C.log.a > log,b
D. a® < b° E.log, b > log.b

12. When the function y = v/3sinz + cosz, (0 < x < 27) achieves its maximum value, z = (
T 2

B. - C. - D. -

6 3" 6"

e~ —

AT
3

13. Suppose a polynomial p(z) leaves a remainder 13 when divided by = — 3, and a remainder of 3 when divided

by z + 2. Then, the remainder of p(x) when divided by 2> — 6 is ( ).

A 2z +3 B. 3z +2 C.2x+7
D.7x 42 E. 13z + 2
247 19
14. The minimum value of the function y = % is ( ).
x
A.2 B.3 C.5 D.6 E.9

15. Let f(z) be a function with a period of 4, and f(—2) = a. Then f(2022) = ( ).

D. 2a E. —2a

A. —a B.a C.0



% = 80> 2 ¥ 4% - Part II Problem-solving questions.
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(@ 4wk F B A LHE- > FO@Ffrx e 4¢P 30— Agskapms o (4 %)
(b) 4r% A At F > EHE 2% ROBRBL @ s o (4 A)

Suppose that basketball players John and Andy have shooting percentages of 0.6 and 0.8, respectively.

(a) If each person takes one shot, calculate the probability that at least one of John and Andy scores a
basket. (4 marks)
(b) If'the two compete and each takes 2 shots, calculate the probability that John defeats Andy. (4 marks)

¢z % % * For examination paper marking only
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t ANABC ® > LA» LBAv LOC it £ 285 a> bfrce ® i’rcosC+£sin—:O°

3 2
(a) & £LC thig o (4 ~)
a [ v \/g . [N

(b) & c=+7> AABC e # 5 5 o feafeb g o 4 »)
In AABC, the lengths of sides opposite LA, /B and ZC are a, b and c respectively. Suppose that cos C' +
\/_3 sin— =10

3 2

(a) Find the value of ZC. (4 marks)

(b) If ¢ = /7, the area of the AABC' is ? Find the value of a and b. (4 marks)

¢z % % * For examination paper marking only
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(a) *phig (3 ~)

(b) F#M LAMF = ZBMF - (5 %)

Suppose the parabola C' : y? = 2pzx passes through the point (2,4) and its focus is F. A straight line /

passing through F’ intersects C' at points A and B. The directrix intersects the axis of symmetry at the point
M.

(a) Find the value of p. (3 marks)
(b) Prove that Z/AMF = /BMF. (5 marks)

¢z % % * For examination paper marking only




4. X f(x)=(a+2)"=ay+ax+ar*+---+aa" > ne€ZracRe

(a) & 37('3@% :5CLQCL4 ’ ]‘\n E’hfﬁ ° (4 /w\)
b)) #Fn=2>2 fa)>r+1@HELdrcR*2 o« Kadh- 4 A)

Let f(z) = (a+2)" =ap+ a1 + agx® + - - - + a,2™,n € ZT,a € R.

(a) Suppose 3a% = 5asay. Find the value for n. (4 marks)
(b) Suppose n =2 and f(x) > x + 1 holds for all z € R. Find the range of a. (4 marks)

¢z % % * For examination paper marking only
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&%‘fﬁrﬁ e A +22+32~|— +n2_2n+1 n (8 #)
Using mathematical induction to prove 1 + ! + =+t ! > o e Nt (8 marks)
1 ucti \4 —4+ =4+ —= , N .
8 P 2 T 32 n? = on+1
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