Mathematic paper 1
Question Book

Instruction:

1. Write you answer in the space provided.

2. This paper consists of three sections, A1, A2 and B. Each section carries 33 marks respectively.

3. Attempt ALL questions in Sections A1 and A2, and any THREE questions in Section B. Fill in the Questions numbers you have chosen in Section B in the box provided in Cover Page.

4. Unless specified, all work must be clearly shown.

5. Unless specified, numerical answers should be either exact or correct to 3 significant figures.

6. The diagrams in this paper are not necessarily drawn to scale.

7. In this paper, no formulas will be given as reference.
8. Graph paper will be given separately.
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Section A1 (33 marks)

Q.1  (3 marks)

Express n to be the subject for (2 - 3n)/(n - 1)=m 
Q.2  (3 marks)

The functions a, b are defined by a(x)=x + 3, b(y)=y/2, find b{a[4b(2)].



Q.3   (3 marks)
Simplify [(p + 1/q)p(p - 1/q)q]/[(q + 1/p)p(q - 1/p)q]  


Q.4  (6 marks)
Solve 
(a) (x-5)(x-7)(x+4)(x+6)-23=0
(b) 2(x-2)/(x+1)≥5

Q.5  (4 marks)
Find the solutions between 0۫ and 360۫ of the equation sin4x–cos4x=1


Q.6   (4 marks)

Solve cosA+cosB=2k/3; cosAcosB=-k2/3 to find values of cosA and cosB in terms of k. Find the range of values of k for which both A and B exist. 

Q.7   (5 marks)

If logan = x and logcn = y where n≠1, prove that (x-y)/(x+y)=(logbc-logba)/(logbc+logba) Hence, verify the result, without using the calculators, when a=4, b=2, c=8 and n=4096.

Q.8   (5 marks)

The diagram shows two vertical walls, ABCD and ABPQ, which have the same height and the angle between them is 62۫. CB=22m and BP=32m. Given that the angle of elevation of A from P is 48۫. Find the angle of elevation of D from P.                          
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Section A2 (33 marks)

Q.9   (5 marks)

In a geometric sequence, the sum of its mth terms and the 2mth term is a, and the sum of its 2mth terms and the 3mth terms is b. If a and b are non-zero real numbers, find the common ratio of the geometric sequence.          

Q.10  (9 marks)

Two circles center A, B touch externally at P, a third circle center C, encloses both, touching the first circle at Q and the second circle at R as shown in the figure. Prove that 
(a)  APB, CAQ and CBR are straight line;
(b) ∠BAC = 2∠PRQ                                      
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Q.11  (5 marks)

Given f(x)=kx2+4kx-4, find the possible ranges of k when 
(a) f(x)>0
(b) f(x)≤0

Q.12 (8 marks)

(a) John saves $1000 each year more than he saved in the preceding year, and he saves $2000 in the first year. How many years would it take for his saving, not including the interest, to amount to $1000000.   

(b) If p, q and r are the qth, rth and pth terms of an arithmetic sequence respectively, prove that p3+q3+r3=3pqr

Q.13  (6 marks)

Let f(x)=ax4+bx3+cx2+9x+7, a≠0, g(x)=dx+e, h(x)=dx-e, g(1)=0, and if f(x) is divided by [h(x)]2, the remainder of g(x), quotient be a(x-2)2, find a, b, c, d and e.


Section B (33 marks)

Q.14 (11 marks)
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Given ABCD is a cyclic quadrilateral with center O. M is the intersecting point of 2 diagonals, AC and BD. Referring to the figure, E is a point on AB and F is a point on CD where AE<EB and DF<FC.

(a) Show that ΔABM~ΔDCM

(b) If OM is perpendicular to EF, prove that EM=EF, notice that EF is not the chord of circle ABCD.

Q.15   (11 marks)

PQ and CD are parallel chords of a circle, center O. The tangent at D cuts PQ at T and B is the point of contact of the other tangent from T. If BC cuts PQ at K, prove that                                         

(a) T, B, D, K are concyclic;

(b) arc PC=arc QD

(c) BC bisects PQ
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Q.16 (11 marks)

In Tai Po, there is a hair-styling salon. Every day, there are at least 10 customers ask John, one of the famous hairdressers there, for service. Due to special arrangement of the salon, the number of male customers per week to John is always less than twice of female customers to John. His boss also has set that John should work at least 50 hours per week and maximum hours he can work is 60 hours.

The table below shows the price and duration of John’s service:

	Gender of customers
	Price ($)
	Duration of service (mins)

	Male
	60
	35

	Female
	120
	60


(a) Let x, y be the number of male and female customers per week. The boss claimed that every hairdresser, who earns $6000 or above per week can get 5% from total profit, which is earned by that hairdresser, for bonus.

(i) Write down all the constraints that connect x and y.

(ii) Hence, solve the constraints graphically.

(iii) Find the minimum number of customers that John has to provide service with if he wants to get the bonus.

(b) John’s base income per month is $5000, he can get $15 for tips from each customers. If he can also get the maximum bonus, find the maximum amount of money that he can get per month, assuming there are four weeks in a month.

Q.17  (11 marks)

(a) Show that x=10/(2+√2) is one of the roots of the equation (10-2x)2=2x2.

(b) The figure represents a plan view of two cylindrical cans of radius x cm, which fit tightly into a square box of side 10 cm. By using (a), find the value of x correct to two decimal places.
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(c) The figure shows five smaller cans fitting tightly into the same box. Form an equation of the same type as (a), whose solution would give the radius of one of these smaller cans. 

(i) Hence, find the radius correct to two decimal places. 

(ii) If you throw a small ball to the can inside the box, find the probability of hitting the can.

(iii) If your small ball hits the can, the probability of a can falling down is 2/5, you are now throwing three balls, given that the two cans have fallen down, find the probability that three balls all hit the cans.
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