9 Arithmetic and Geometric Sequences

9A General terms and summations of sequences
9A.1 HKCEE MA 1980(1/1*%/3)-1-11

Let £>0.

(a) (i) Find the common ratio of the geometric sequence k, 10k, 100k.
(i) Find the sum of the first 1 terms of the geometric sequence k, 10k, 100k, ....
(b) (1) Show that log;yk,log;q 10k, log;o 100k is an arithmetic sequence.

(i) Find the sum of the first n terms of the arithmetic sequence log;qk,logq 10k,log,,100%,....

Also, if n =10, what is the sum?

9A.2 HKCEE MA 1984(A/B)—1- 10

a and b are positive numbers. a,—2, b is a geometric sequence and 2,6, a is an arithmetic sequence.
(a) Find the value of ab.

(b) Find the values of @ and b.

{c) (1) Find the sum to infinity of the geometric sequence a, ~2,b,....

(i) Find the sum to infinity of all the terms that are positive in the geometric sequence a, —2,5,... .

9A.3 HKCEE MA 1986(A/BI)-B -9

2,—1,—4,... form an arithmetic sequence.
(a) Find
(i) the nth term,
(ii) the sum of the first ~ terms,
(iii) the sum of the sequence from the 21st term to the 30th term.
(b) If the sum of the first # terms of the sequence is less than —1000, find the least value of n.

9A.4 HKCEEMA 1989-1-9

- 1 .
The positive numbers 1,k, I form a geometric sequence.

(a) Find the value of k, leaving your answer in surd form.
(b) Express the nth term T (1) in terms of n.

(c) Find the sum to infinity, expressing your answer in the form p + /g, where p and q are integers.

(d) Express the product 7(1) x T(3) x T(5)x «-xT(2n 1) in terms of n.

9A.5 HKCEEMA 1995-1-3
(a) Find the sum of the first 20 terms of the arithmetic sequence 1,5,9,... .
(b) Find the sum to infinity of the geometric sequence 9,3, 1,... .

65

9. ARITHMETIC AND GEOMETRIC SEQUENCES

9A.6 HKCEEMA 1996-1 3

The n-th term 7, of a sequence 71,75, 75, ... is 7 3n.
(a) Write down the first 4 terms of the sequence.
(b) Find the sum of the first 100 terms of the sequence.

9A.7 HKCEE MA 2003 —-1-7

Consider the arithmetic sequence 2, 5,8 .... Find
(a) the 10th term of this sequence,
(b) the sum of the first 10 terms of this sequence.

9A.8 HKCEEMA2005-1 7
The 1st term and the 2nd term of an arithmetic sequence are 5 and 8 respectively. If the sum of the first n

terms of the sequence is 3925, find .

9A.9 HKDSEMA 2015117

For any positive integer n, let A(n) =4n—3 and B(r) = 10%~5,

(a) Express A(1)+A(2)+A(3)+ --+A(n) interms of .

(b) Find the greatest value of n such that log (B(1)B(2)B(3)...B(n)) < 8000.

9A.10 HKDSE MA 2016 -1-17

The 1st term and the 38th term of an arithmetic sequence are 666 and 555 respectively. Find
(a) the commor difference of the sequence,
(b) the greatest value of n such that the sum of the first 12 terms of the sequence is positive.

9A.11 HKDSE MA 2018 -1 16
The 31d term and the 4th term of a geometric sequence are 720 and 864 respectively.
(a) Find the Ist term of the sequence.

(b) Find the greatest value of z such that the sum of the (7 + I)th term and the (2n + 1)th term is less than
5% 104,

9A.12 HKDSE MA 2019-1-16

=50—18
Let & and B be real numbers such that P S ;
B=0o*~130+63
(2) Find ¢ and B.
(b) The Istterm and the 2nd term of an arithmetic sequence are log & and log 8 respectively. Find the least
value of 1 such that the sum of the first n terms of the sequence is greater than 888.

9A.13 HKDSE MA 2020-1-16

The 3rd term and the 6th term of 2 geometric sequence are 144 and 486 respectively.
(@  Find the 1st term of the sequence. (2 marks)

(b) Find the least value of n such that the sum of the first » tems of the sequence is greater
than 8x10' . (3 marks)

66




9B Applications
9B.1 HKCEE MA 1981(1/2/3) -1-10
In Figure (1), B;C;CD is a square inscribed in the right angled triangle ABC. ZC= 90°, BC =a, AC= 2a,

ByCy =b. A A A
#A8
B; [}
3
By %) By D> G
B C B C B C
/l 1 1] Dy 1 1 Dy 1
B D C B D C B D (o
Figure (1) Figure (2) Figure (3)

(a) Express b in terms of a.
(b) B2C:C)Dy is asquare inscribed in AABC; (see Figure (2)).
(i) Express B2C; in terms of b.
(i) Hence express BoC; in terms of a.
(c) Ifsquares B3C3CyD2, B4CsCsD3, BsCsCals, ... are drawn successively as indicated in Figure (3),
(i) write down the length of BsCs in termas of a.
(i) find, in terms of @, the sum of the areas of the infinitely many squares drawn in this way.

9B.2 HKCEE MA 1982(1/2/3) I 10
(a) () Find the sum of all the multiples of 3 from 1 to 1000.
(i) Find the sum of all the multiples of 4 from 1 to 1000 (including 1000).

(b) Hence, or otherwise, find the sum of all the integers from 1 to 1000 (including 1 and 1000) which are
neither multiples of 3 nor multiples of 4.

983 HKCEE MA 1983(A/B)-1-10
A ball is dropped vertically from a height of 10 m, and when it reaches the ground, it rebounds to a height of

10 x%m. The ball continues to fall and rebound again, each time rebounding to % of the height from which
it previously fell (see the figure).

om| e

10x=m
TRt Second T kth o
rebound rebound rebound

(a) Find the total distance travelled by the ball just before it makes its second rebound.
(b) Find, in terms of &, the total distance travelled by the ball just before it makes its (% + 1)st rebound.
(c) Find the total distance travelled by the ball before it comes to rest.
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9B.4 HKCEE MA 1985(A/B) -1 14
$P is deposited in a bank at the interest rate of r% per annum tompounded annually. At the end of each
year, l of the amount in the account (including principal and interest) is drawn out and the remainder is
redeposited at the same rate.
Let $01, $Q7, $0Q3, ... denote respectively the sums of money drawn out at the end of the first year, second
year, third year, ... .
(@ (i) Express Q1 and Q; in terms of P and r.

(i) Show that Q3 = %P(l +r%)3.
() Q1, Q2, 03, ... form a geometric sequence. Find the common ratio in terms of r.

27
(¢) Suppose Q3 = Eg?.
(i) Findthe value of r.
(if) If P=10000, find Qi+ Q2+ Q3+ -+ Qjo. (Give your answer correct to the nearest integer.)

9B.5 HKCEE MA 1987(A/B)~1 10

| o

ya
By

&

Gy

In this quesiton you should leave your answers in surd form.
In the figure, A;B)C is an equilateral triangle of side 3 and area 7.
(a) FindT73.
(b) The points A2, B2 and C; divide internally the line segments A1By, BiC| and C;A; respectively in the
same ratio 1: 2. The area of AA28,C; is T.
(i) Find A28
(ii) Find 7.
{c) Triangles AzB3C3,A4B4Cs, - .. are constructed in a similar way. Their areas are 73, T, .. ., respectively.
1t is known that 7}, 75, B3, Ty, ... forin a geometric sequence.
(1) Findthe common ratio.
(i) Find 7,.
(i) Find the value of 71+ 715 ++-- +Tp.
(iv) Find the sum to infinity of the geometric sequence.



9B.6 HKCEE MA 1988 -1-9

(a) Write down the smallest and the largest multiples of 7 between 100 and 999.

(b) How many multiples of 7 are there between 100 and 999? Find the sum of these multipies.
(c) Find the sum of all positive three digit integers which are NOT divisibie by 7.

9B.7 HKCEEMA 1990 I-14

The positive integers 1,2,3... are divided into groups Gy, Ga,Gs,... , so that the k™ group Gy consists of k
consecutive integers as follows:

Gp:1

Gr—y i U132, g )
Griviy V2, Vk=1:Y%

(2) () Write down all the integers in the 6% group Gs.

(ii) What is the total number of integers in the first 6 groups Gy, Gz, ...,Gg?
(b) Find, interms of &,

(i) the lastinteger u;_q in G- and the first integer v; in G,

(i) the sum of all the integers in G;.

9B.8 HKCEE MA 1991 112

dy =10
dy
4 =38 ds
d3
dg
dy=10

A maze is formed by line segments of lengths dg,d],dz,. .. ,ds,. .., with adjacent line segments perpendic

ular to each other as shown in the figure. Let dp = 10, dj = 8, d; = 10 and ™2 0.9 when n >1,
n
d3 _ds dy _ds
2= = 0 d==22=.. =0
ie &% 9 an A 9

(2) Find d3 and ds, and express da,—; in terms of n.
(b) Find dg and express da, in terms of n.
(c) Find, in terms of n, the sums
@) di+ds+ds+-+do 1,
(i) do+ds+ds+ -+ +dag.
(d) Find the value of the sum dy+dj +dz+d3 +... to infinity.
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9B.9 HKCEE MA 1992-1-14

(2) Given the geometric sequence a",a”"1b,a"%b?,...,a®b" 2, ab™"", where a and b are unequal and non-
zero real numbers, find the common ratio and the sum to n terms of the geometric sequence.

(b) A man joins a saving plan by depositing in his bank account a sum of money at the beginning of every
year. At the beginning of the first year, he puts an initial deposit of $P. Every year afterwards, he
deposits 10% more than he does in the previous year. The bank pays interest at a rate of 8% p.a.,
compounded yearly.

(i) Find, in terms of P, an expression for the amount in his account at the end of
(1) the first year,
(2) the second year,
(3) the third year.
(Note: You need not simplify your expressions)
(ii) Using (a), or otherwise, show that the amount in his account at the end of the nth year is
$54P(1.1" —1.08").

(c) A flatis worth ${ 080000 at the beginning of a certain year and at the same time, a man joins the saving
plan in (b) with an initial deposit $P = $20000. Suppose the value of the flat grows by 15% every year.
Show that at the end of the nth year, the value of the fiat is greater than the amount in the man’s account.

9B.10 HKCEE MA 1993 -1-10

Consider the food production and population problems of a certain country. In the Ist year, the country’s
annual food production was 8 million tonnes. At the end of the 1st year its population was 2 million. It is
assurned that the annual food production increases by 1 million tonnes each year and the population increases
by 6% each year.
(a) Find, in million tonnes, the annual food production of the country in

(i) the 3rd year,

(ii) the nth year.
(b) Find, in million tonnes, the total food production in the first 25 years.
(c) Find the population of the country at the end of

(i) the 3rd year,

(ii) the nth year.
(d) Starting from the end of the first year, find the minimum number of years it will take for the populasion

to be doubled.
(e) If the ‘annual food producton per capita’ (i.e. znousl fooc.i production Ip g certain year) is less than
population at the end of that year
0.2 tonne, the country will face a food shortage problem. Determine whether the country will face a

food shortage problem or not at the end of the 100th year.

9B.11 HKCEE MA 1994-1-1S
Suppose the number of babies born in Hong Kong in 1994 is 70000 and in subsequent years, the number of
babies born each year increased by 2% of that of the previous year.
(2) Find the number of babies born in Hong Kong
(i) in the first year after 1994;
(ii) in the nth year after 1994.
(b) Inwhich year will the number of babies born in Hong Kong firstexceed 90 000?
(c) Find the total number of babies born in Hong Kong from 1997 to 2046 inclusive.
(d) Itis known that from 1901 to 2099, a year is a leap year if its number is divisible by 4.
(i) Find the number of leap years between 1997 and 2046.
(ii) Find the total number of babies born in Hong Kong in the leap years between 1997 and 2046.
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9B.12 HKCEE MA 1997 -1-10

Suppose the population of a town grows by 2% each year and jts population at the end of 1996 was 300 000.
(a) Find the population at the end of 1998.
(b) Atthe end of which year will the population just exceed 3300007

9B.13 HKCEEMA 19971 15

As shown below, figure A is a square of side £. To the middle of each of three sides of figure A;, a square of

side 3 is added to give figure A,.

Following the same pattern, squares of side é are added to figure A to give figure Az. The process is repeated
indefinitely to give figures A4, As,-..,Ap,--- .
(@) (i) Table 1 shows the numbers and the lengths of sides of the squares added when producing A3 from
Ay, As from Az and A4 from A3. Complete Table 1.
(ii) Find the total area of all the squares in As.
(1ii) As n increases indefinitely, the total area of all the squares in A, tends to a constant k. Express kin
terms of £.
(b) The overlapping line segments in figures A1, Az, A3, ...,A,, ... are removed to form figures By, B3, Ba,
., Bp, ... asshown.
(i) Complete Table 2.
(i) Write down the perimeter of Bj.
‘What would the perimeter of B, become if  increases indefinitely?

A] Az A3

By By By

Byl By ]
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9B.14 HKCEEMA 1998 -1 13

In Figure (1), AyB81CD; is a square of side 14cm. Az, By, C; and D3 divide A3 B1, BiCi, CiDy and D1 Ay
respectively inthe ratio 3 : 4 and form the square A28,C;D;. Following the same pattern, A3, B2, C3 and D3
divide A2B3, B2Ca, C2D; and D>A7 respectively in the ratio 3 : 4 and form the square A3B3C3D3. The process
is repeated indefinitely to give squares A4B84CsDy4, AsBsCsDs, ... ,ApBnCnDhp, ....

Ay Dy _D
Ds

6cm e
4z

C2
8cm A3

B
By 6cm B 8cm Cy
Figure (1)
(a) Find AzB,.

(b) Find Az43 : A)Az. ;
(c) An ant starts at A; and crawls along the path AjAzA3...4, ... as shown in Figure (2). Show that the
total distance crawled by the ant cannot exceed 21 cm.

9B.15 HKCEEMA 1999 -1-17

The manager of a factory estimated that in year 2000, the income of the factory will drop by r% each month

from $500000 in January to $284 400 in December.

(a) Find r correct to the nearest integer.

(b) Suppose the factory’s production cost is $400000 in January 2000. The manager proposed to cut the
cost by $20000 every month (i.e., the cost will be $380000 in February and $360000 in March etc.)
and claimedthat it would not affect the monthly income.

(i) Using the value of r obtained in (a), show that the factory will still make a profit for the whole year.
(ii) The factory will start a research project at the beginning of year 2000 on improving its production
method. The cost of running the research project 5 $300000 per month. The project will be
stopped atthe end of the & th month if the total cost spent in these & months on running the project
exceeds the total production cost for the remaining months of the year.
Show that £ —71k+348 < 0. Hence determine how long the research project will last.

9B.16 HKCEEMA 2000 -1--14

An auditorium has 50 rows of seats. All seats are numbered in numerical order from the first row to the last
row, and from left to right, as shown in the figure. The first row has 20 seats. The second row has 22 seats.
Bach succeeding row has 2 more seats than the previous one. :
(a) How many seats are there in the last row?
(b) Find the total number of seats in the

first » rows. Hence deterinine in

which row the seat numbered 2000 is

located. 3rd row

2nd row
1st row

- ———m

A‘%
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9B.17 =

Fi,F, B, ..., Fa as shown below are 40 similar figures. The perimeter of £ is 10 cm. The perimeter of each
succeeding figure is 1cm longer than that of the previous one.

'YW WY
R B B

(a) (i) Findtheperimeter of Fyg.
(ii) Find the sum of the perimeters of the 40 figures.
(b) It is known that the area of Fj is 4 cmZ.
() Find the area of F>.
(i) Determine with justification whether the areas of Fy, 5, F,. .., Fy form an arithmetic sequence.

9B.18 HKCEEMA 2001 -] 14
(a) [Our of syllabus: The result “The solution to the equation X 6x+5=0 is x~1.091" is obrained.]
(b) From 1997 to 2000, Mr. Chan deposited $1000 in a bank at the beginning of each year at an interest

rate of r% per annum, compounded yearly. For the money deposited, the amount accumulated at the
beginning of 2001 was $5000. Using (a), find r correct to 1 decimal place.

9B.19 HKCEE MA 2002-1- 13
Aline segment AB of length 3 m is cut into three equal parts ACy, C1C; and C3B as shown in Figure (1).

(6}

A G P B A G G B
Figure (1) Figure (2)

On the middle part C1Cs, an equilateral triangle C,C,C3 is drawn as shown in Figure (2).
(a) Find, in surd form, the area of triangle C,C,C;.

(b) Each of the line segments ACy, C1C3, C3C; and C2B in Figure (2) is further divided into three equal
parts. Similar to the previous process, four smaller equilateral triangles are drawn as shown in Figure
(3). Find, in surd form, the total area of all the equilateral triangles.

G

N N

A Ci (3 B A
F)_gur@_) Figure (4)

(c) Figure (4) shows all the equilateral triangles so generated when the previous process is repeated again.
‘What would the total area of all the equilateral triangles become if this process is repeated indefinitely?
Give your answer in surd form.

9. ARITHMETIC AND GEOMETRIC SEQUENCES

9B.20 HKCEEMA2003 I-15

Figure (1) shows an equﬂater:lB manaeéioBoCo of side 1 m. Another triangle A;B1C) is inscribed in triangle
AcAr _ BoBy
BgCp such that o200 0 where0 < k< 1. Let AjB; =xm.
cossca AoBo  BoCo CoAo o
(a) (i) Expressthe area of triangle A; 8B in terms of k.
(ii) Expressx in termsof k.

(ii)) Explain why A B;C) is an equilateral triangle.
(b) Another equilateral triangle A2B2C> in inscribed in triangle A{B1C suchthat —— == —— = —= =k
as shown in Figure (2).
(i) Prove that the triangles A;ByB) and A28, B are similar.
(ii) The above process of inscribing triangles is repeated indefinitely to generate equilateral triangles
A3B3C3,A4B4Cs, AsBsCs, ... Find the total area of the triangles A3 ByBy, A2B1 By, A3B2B3, . ...

Ag Ay
A1 Ay
A
C[ \ C]
i By \
(&) B By Co B By

Figure (1) Figure (2)

9B.21 HKCEE MA 2004 —I- 15

In Figure (1), Fi, &, F3 ... are square frames. The perimeter of F; is 8cm. Starting from /3, the perimeter
of each square frame is 4 cm longer than the perimeter of the previous frame.

£ b2 B
Figure (1)

(a) (i) Find the perimeter of Fg. -

(if) If a thin metal wire of length 1000 cm is cutinto pieces and these pieces are then bent to form the

above square frames, find the greatest number of distinct square frames.that can be formed.

(b) Figure (2) shows three similar solid right pyramids S}, Sz and S3. The total lengths of the four sides of

the square bases of Sy, 52 and S; are equal to the perimeters of £, /> and F3 respectively.

(i) Do the volumes of Sy, Sz and S3 form a geometric sequence? Explain your answer.

(ii) When the length of the slant edge of S, is Scm, find the volume of S3. Give the answer in surd
form.
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9822 HKCEEMA2005 1-16

Peter borrows a loan of $200 000 from a bank at an interestrate of 6% per annum,compounded monthly. For
each successive month after the day when the loan is taken, loan interest is calculated and then a monthly
instalment of $x is immediately paid to the bank until the loan is fully repaid (the last instalment may be less
than $x), where x < 200000.
(@) () Find the loan interest for the 1st month.
(ii) Express, in terms of x, the amount that Peter still owes the bank after paying the 1st instalment.
(iii) Prove that if Peter has not yet fully repaid the loan after paying the nth instalment. he still owes the
bank ${200000(1.005)" —200x[(1.005)" - 1)}.
(b) Suppose that Peter’s monthly instalment is $1 800 (the last instalment may be less than $1 800).
(i) Find the number of menths for Peter to fully repay the loan.
(if) Peter wants to fully repay the loan with a smaller monthly instalment. He requests to pay a monthly
instalment of $900. However, the bank refuses his request. Why?

9B.23 HKCEE MA 2008 -1-16

In the current financial year of a city, the amount of salaries tax charged for a citizen is calculated according
to the following rules:

(:Netchargeable income ($) |2
On the first 30000 a%
O the next 30 000 10%
On the next 30000 b%
Remainder 24%

The net chargeable income is equal to the net total income minus the sum of allowances. The salaries tax
charged shall not exceed the standard rate of salaries tax applied to the net total income. The standard rate of
salaries tax for the current financial year is 20%.
Itis given that g, 10, b, 24 is an arithmetic sequence.
(a) Find aand b.
{b) Supposethat in the current financial year of the city, the sum of allowances of a citizen is $172 000.
(i) Let $P be the net total income of the citizen. If the citizen has to pay salaries tax at the standard
rate, express the amount of salaries tax charged for the citizen in terms of P.
(fi) Find the least net total income of the citizen so that the salaries tax is charged at the standard rate.
(c) Peter is a citizen in the city. In the current financial year, the net total income and the sum of allowances
of Peter are $1400000 and $172000 respectively. In order to pay his salaries tax, Peter begins to save
money 12 months before the due day of paying salaries tax. A deposit of $23000 is saved in a bank
on the same day of each month at an interest rate of 3% per annum, compounded monthly. There are
totally 12 deposits. Will Peter have enough money to pay his salaries tax on the due day? Explain your
answer,
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9B.24 HKCEEMA 2000 -1-15
Ina city, the taxi fare is charged according to the following table:
- Distance travelled: " “Te
The first 2km (under 2 km will be counted as 2 km) S3O
Every 0.2km thereafter (under 0.2 km will be counted as 0.2km) $24
Assume that there are no other extra fares.
(a) A hired taxi in the city travels a distance of xkm, where x> 2.
(i) Suppose that x is a multiple of 0.2. Prove that the taxi fare is ${6 + 12x).
@) Suppose thatx is not a multiple of 0.2. Is the taxi fare $(6+12x)? Explain your answer.
(b) Ifa hired taxi in the city travels a distance of 3.1 km, find the taxi fare.
(c) Inthe city, a taxi is hired for 99 journeys. The 1st journey covers a distance of 3.1km. Starting from
the 2nd journey, the distance covered by each journey is 0.5 km longer than that covered by the previous

journey. The taxi driver claims that the total taxi fare will not exceed $33000. Is the claim correct?
Explain your answer.

98.25 HKCEE MA2010-1 17

Figure (1) shows the circle passing through the four vertices of the square ABCD. A rectangular coordinate
systeru is introduced in Figure (1) so that the coordinates of A and B are (0,0) and (8,6) respectively.

C
D
B
A
Figure (1) Figure (2)

(a) () Using a suitable transfonmation, or otherwise, write down the coordinates of D. Hence, or other
wise, find the coordinates of the centre of the circle ABCD.
(ii) Find the radius of the circle ABCD.

(b) A student uses the circle ABCD of Figure (1) to design a logo the class association. The process of
designing the logo starts by constructing the inscribed circle of the square ABCD such that the inscribed
circle touches AB, BC, CD and DA at A;, By, C) and Dj respectively. The region between the square
ABCD and its inscribed circle is shaded as shown in Figure (2). The inscribed circle of the square
A1B{Cy D is then constructed such that this inscribed circle touches A;B;, B1Cy, C1D1 and DA, at Ay,
Ba, C; and D; respectively. The region between the square A;B;C;D; and its inscribed circle is also
shaded. The process is carried in until the region between the square AgBoCyDg and its inscribed circle
is shaded.

(i) Find the ratio of the area of the circle A} B;CyD1 to the area of the circle ABCD.

(ii) Suppose that the ratio of the total area of all the shaded regions to the area of the circle ABCD
is p: 1. The student thinks that the design of the logo is good when p lies between 0.2 and 0.3.
According to the studenr, is the design of the logo good? Explain your answer.
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9826 HKCEEMAZ2011-1-10

The figure shows a sequence of tables filled with integers. The 1st table consists of 1 row and 1 column and
1is assigned to the cell of the 1st table. For any integer» > 1, the nth table consists of # rows and » columns
and the integers in the cells of the n table satisfy the following conditions:

(1) The integer in the cell at the top left corner is n.

(2) In each row, the integer in the cell of the (7 + 1)th columnis greater than that of the rth
columnby I, where 1 <r<n 1.

(3) In each column, the integer in the cell of the (r+ 1)th row is greater than that of the rth
row by 1,where 1< r<n-1.

£ :
e 8
S =
Z § 314(5
Istrow| 2 | 3 4|5]|6
E] ) 2ndrow| 3 (4| D sle|l7]| D
1st table 2nd table 3rd table

(a) Construct and complete the 4th table.
(b) Find the sum of all integers in the 1st row of the 99th table.
(c) Find the sum of all integers in the 99th table.

(d) Is there an odd number k& such that the sum of all integers in the kth table is an even number? Explain
YOUr answer.

9B27 HKDSEMA SP-1-15

The seats in a theatre are numbered in nu-
merical order from the first row to the last
row, and from left to right, as shown in the
figure. The first row has 12 seats. Each
succeeding row has 3 more seats than the
previous one. If the theatre cannot accom-
modate more than 930 seats, what is the
greatest number of rows in the theatre?

2nd row
1st row

98.28 HKDSE MAPP-1-19
The amount of investment of a commercial firm in the 1st year is $4000000. The amount of investment in
each successive year is r% less than the previous year. The amount of investmentin the 4th yearis $1048 576.
(@ Findr.
(b) The revenue made by the firm in the 1st year is $2000000. The revenue made in each successive year
is 20% less than the previous year.
(i) Find the least number of years needed for the total revenue made by the firm to exceed $9000000.
(ii) Will the total revenue made by the firm exceed $10000000? Explain your answer.

(iii) The manager of the firm claims that the total revenue made by the firm will exceed the total amount
of investment. Do you agree? Explain your answer

9. ARITHMETIC AND GEOMETRIC SEQUENCES

9B.29 HKDSE MA 2012 —-1-19

In a city, the air cargo terminal X of an airport handles goods of weight A (n) tonnes in the nth year since the

start of its operation, where 1 is a positive integer. It is given that A(n) = ab®, where a and b are positive

constants. It is found that the weights of the goods handled by X in the 1st year and the 2nd year since the
start of its operation are 254 100 tonnes and 307 461 tonnes respectively.

(a) (i) Finda and b. Hence find the weight of the goods handled by X in the 4th year since the start of its

operation.

(ii) Express, in terms of n, the total weight of the goods handled by X in the first » year since the start
of its operation.

(b) The air cargo terminal Y starts to operate since X has been operated for 4 years. Let B(m) tonnes be the
weight of the goods handled by Y in the mth year since the start of its operation, where m is a positive
integer. It is given that B(im) = 2ab™.

(i) The manager of the airport claims that after ¥’ has been operated, the weight of the goods handled
by Y isless than that handled by X in each year. Do you agree? Explain your answer.

(ii) The supervisor of the airport thinks that when the total weight of the goods handled by X and Y
since the start of the operation of X exceeds 20000000 tonnes, new facilities should be installed to
maintain the efficiency of the air cargo terminals. According to the supervisor, in which year since
the start of the operation of X should the new facilities be installed?

98.30 HKDSE MA2013-—-1-19
The development of public housing in a city is under study. It is given that the total floor area of all public
housing flats at the end of the 1st year is 9 x 108 m? and in subsequent years, the total floor area of public
housing flats built each year is r% of the total floor area of all public housing flats at the end of the previous
year, where ris aconstant, and the total floor area of public housing flats pulled down each year is 3 X 105 m?.
It is found that the total fioor area of all public housing flats at the end of the 3rd year is 1.026 x 107 m?.
(a) (i) Express, interms of r, the total floor area of all public housing flats at the end of the 2nd year.
(if) Findr.
(b) (i) Express,interms of n, the total floor area of all public housing flats at the end of the nth year.
(ii) At the endof which year will the total fioor area of all public housing fiats first exceed 4 x 107 m??
(c) It is assumed that the total floor area of public housing flats needed at the end of the nth year is
(a(1.21)" 4+ b) m*, where @ and b are constants. Some research results reveal the following information:
" n | Thetotal fioor area of-public housing flats needed at the end ofthe nth year (m*)
R 1x 107
Lo 1.063 x 107
A research assistant claims that based on the above assumption, the total floor area of all public housing
flats will be greater than the total floor area of public housing flats needed at the end of a certain year.
Is the claim correct? Explain your answer.

98.31 HKDSEMA 2014 -1-16

In the figure, the 1st pattern consists of 3 dots. For any positive integer n, the (n + 1)st pattemn is formed by
adding 2 dots to the nth pattern. Find the least value of m such that the total number of dots in the first m
patterns exceeds 6 888.

..©0.0©000.© o



9B.32 HKDSE MA 2017 ~1--16

A city adopts a plan to import water from another city. It is given that the volume of water imported in the
1st year since the start of the plan is 1.5 x 107 m? and in subsesquent years, the volume of water imported
each year is 10% less than the volume of water imported in the previous year.

(a) Find the total volume of water imported in the first 20 years since the start of the plan.

(b) Someone claims that the total volume of water imported since the start of the plan will not exceed
1.6 x 108 m®. Do you agree? Explain your answer.

7%
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9 Arithmetic and Geometric Sequences

9A  General terms and summations of sequences

9A.1 HKCEE MA 1980(1/1%/3)~1~11

@ ® Commmnﬁoa—.--!—;:f=lo
(i) Sum< 09" 1 _ kIO 1)

10-1 9

®) ® logmk-xogk=;°g¥=1

loglcm-loglwnlog% =]
Since there is a common difference, it is an A.S.
n
@ Som = 5P(logk) +(n= 1)(1)
=nlogk+2n~2
Whenn 10,
Sum = 10logk+20 -2 = 10logk+ I8

9A2 HKCEE MA 1984(A/B)—1-10

@ :—% -—-Lz = common ratio

a
. ab=(~2)=4
® a-b=b—( 2) = a=2b+2
Putinto (a) (25+2)(b) =4

b +b5-2=0
b= -2 (rejected) or 1
a=4+1=4
-1 -
© @ Cummomaxio=7"=‘,—I
. 4 ~ 8
.. Sumtoee = = -3

() The positive terms are the 1st. 3ed. Sth. ... oncs.

B o ria (—_')‘-1
: 2) 4

-3 3

9A3 HKCEE MA 1986(A/BT)—B -9
(a) () Commondiffereacc= |—2=-3
nthterm=2+(n 1)(=3)=5-3n
(@ Sum=1R+(5—3n) =~
(fit) Required sum
. 7(30)~6(30)* 7(20) 6(20) _
2

2

®) ”‘%ﬁ <—1000

6n2 Tn—2000>0
7—VAB0AS 7+ J4B040

2 12
n< 1768 orn>18.85
. Leastn =19

-1465

n<g

H:}i

1
— Y a9 4 B
g gy

(c) Sumtoee =

(@ T(1) xTG)x T(5) x - xT(2n=1)
R e S N o

lil
£
)
e
i
~
4

9AS5 HKQEEMA 1995 —1—2
(@) Sum= 22—0[2(1)+(zo- 1)(5—-1)] =780
27

® Summ--l__gm-T

9A.6 HKCEEMA 1996 -1-3
@ 41,-2,-5

(b) Sm-%olz(4)+(100—l)(l—4)}= 14450

9A.7 HKCEE MA 2003 -1-7
(@) 10therm =2+(10-1)(5-2) =29

© samm 22D _ 5

9A.8 HKCEEMA 200517
g[’_’(SJ+(n N8 S)]=3%25
30" +7n-7850 =0
n=50¢$(mjemd)

9A.9 HKDSE MA 2015 ~1-17
(a) Common difference =4
Sum= 5[2(4-5)4-(;‘- @) =222-3n
(b) Note that logB(n) = A(n). Hence
log(B(1)B(2)B(3). B(n)) < 8000
A(1)+A(2)+A(3) +--++A(n) <8000
2% —3n < 8000
2 -3n-8000< 0
-6 <n<g625
.. Creaesin=562

9A.10 HKDSEMAZ2016 -1 17

555 — 666
(a) Pn difference = w1~ 3
® 5[2(666)+(n-1) 3)]>0
- n(1335—3n) >0
0<n<d44s
.. Greatest n= 444

9A.11 HKDSEMA2018=1-16
(2) Common ratio = 5% = 12
", Istterm =720+ (1.2)% =500

(b)  500(1.2)"+500(1.2)** <5 x 10"
(122 +(1.2") - 1x 10'2< 0

-1000000.5 < L.2" < 999999.9599
1 5
n< ogl2 =75.78
.. Least value of nis 75



9A.12 HKDSEMA 2019 ~1-16
() S50~18 =a?~13@+63

= of~18a+81 0

= =9 (repeaed) = f=27

(b) First tenn = log9

Commc;‘n difference = log27 — log9 = log3

3 [2log9+(n—1)log3] > 888
4ulo323 +n?log3 nlog3 > 1776
(log3)n*+ (3log3)n 1776 >0
n<—62.53 or n> 59.53
.. The least nis 60.

9A.13 HKDSEMA 2020 -1~ 16

16a | Leto sud rbe the fint torn 2nd the cotmiouratio of the seqwnce
Tospectively.

ar™ = 144

g

ar® =ldd - == ~(1)

{—r’ @o-----(2)

oF
ot 262144
o=64
Therefore. the 1* serm of the soquence is 64,
b | s g=64 im0 (2,

647 486
o243
2

=3

=2

“ G]' -1
>8x10"
=
'é] >6.25x10M 41

3
2
n>95.38167%41
| Toorefoce. the least value of s 96

gy (€2510%41) “-]u-wnm]

9B Applications
9B.1 HKCEE MA 1981(1/2/3) -1~ 10

(2) By similar triangles. §=2.‘;T'b
b i/b
X g-“i(;)z
, i';=| = b:sa
(b) () Bzcz-sb
. 2(2 4
o b33
s
© @) 35C5=(§~) ag%a
(3af _4

() Sum= m = ia""

982 HKCEE MA 1982(1/2/3) =I~10
(@) () 999=3(333)
. Sum of aft multiples of 3
=3(1) +3(2) +3(3) +---+3(333)

= E293) . gega3

(ii) Sumof all multiples of 4
4(1) +4(2) + -+ 4(250)
_ (4+1000)(250) _ 125500

®) Required sum
= Sum of all integers — Sum in (a)
~Sum ia (b) + Sum of all multiples of 12

RS AR 1)
=249999

983 HKCEE MA 1983(A/B) ~1-10

(a) Required distance = 10 +2 x (le%) =25 (m)
(b) Required distance

- or2(10x)+2(0x 2))

+~-~+2(10x G)')
104 10X 1"
1

= 10+60 [x - Gy] =70~-60 G)k (m)

(c) Sumtoee=70m

9B.4 HKCEE MA 1985(A/B) -1 14
@ O Q=PU+®) x5 = 3P(1+:%)

Q2 =P(1 +r%) x 5x(l+r%)x%
=§P(l+m)’
(i) Q=P(l+r%)x§-x(l+r%)x§x(l+’%)"%
4
= 5P+ %P

2
(b) Common ratio = %(1 +r%)

(©) @ ;"—7r= %P(l-*-r%)’
;%-(I-}-r%)’ = l+r%-§ = r 125
Gi) Qi +Qr+Q3++-+0Qin0
_ $(10000)(1+12.5%) (1 - (31+125%)")
1~ 5(1+12.5%)

- 3(10000(§)(1 ~0375') _ ($)14155 (orst int)

9B.5 HKCEE MA 1987(A/B)-I-10

@ Ti= -;(3)(3):in60' - "_4@

B @ ABr=3xa=2, BB=3xi=l

3
o AgBy= /3T +‘1“'—;7‘-—z(2)(1)oo; 0° = /3

" vi_ 1
(i) Ratioinleogth= — = —
3 V3
: _( 1 )1 1
= Momm\—ﬁﬁ -5
. 3
.l. 7’:-37'|=—‘_—
©@® 3
93 (\*_ V3
o 2=22(3) =%
-4 3 1
(i) 1]+1'2+...+7;'=T%_L;_8_(]__3u_)

27V3

@iv) Sumwu-T

9B.6 HKCEEMA1988-1-9
(a) Smallest: 105, Largest: 994
(b) 128 multiples

Sum= ‘T(ws+994)= 70336
© Sum= ?(100+999) 70336 = 424214

9B.7 HKCEEMA 190 -1~ 14
(a) () Gs:16,17,18,19,20,21
(i) Total number of integers = 14+2+3+4+5+6=21

®) () #e—y =14243+ +(k l)aM

klk=1) 2

Vi = = -]

- [("“H +1)+("(L2'Q +k)] ®

_ k= 1)+|+gé-1=k(ﬁ+1)
2 2

988 HKCEEMA 1991-1-12
(a) dy=09d, =72 ds=09d; =648
.ty =0.9'_'d1-8.0.g|'|
(b) ds = 09ds=0.9°d, = 8.]
Y dn=09"'dy 10.0.9m!
© @ d:+d:+~-'+dz.-a=g{%)--80(l—0.9“)
—pon
@ dtdato g = K0 100 097y

{d) do+dy+--=do+(80)+(100) = 190

9B.9 HKCEE MA1992~-1-14
1
(@) Common ratio = u --’:

£
- ume =]

=“'(#)'aib'a‘(f_-_f;ﬂ

®) () (1) P(1+8%)=1.08P
(2 (1.08P+1.1P)(1.08) = [(1.08)%+(1.1)(1.08))P
3) {[(1.08)2+ (1.1)(1.08)}2 + (1.1)*P}(1.08)
=[(1.08)%+ (1.1)(1.08)> + (1.1)3(1 08)]P
(i) Tekea=108andb=1.1.
= Amoant
((1.08)"+ (11)(1.08)™1 4 (1.1)3(1.08)"2
4o+ (L1)" }(1.08)|P
_ .08(1.08"— L),

—T®-11
= ($)54(1.1" = 1.08")P
(¢) Value offiat ai the end of the th year = $1080000(1.15)"
Amount in account = $54(20000)(L17 1.08")
=$1080000(L.1" 108"
<$1080000(1.17)
< $1080000(1.15") = Value of fiat

9B.10 HKCEEMA 1993110
() () Food pdtm=8+2(1) = 10 (mil. tonnes)

(i) Food pdtn = 8 + (n— 1) (1) = 7+ n (mil. tonnes)
) Total = 202(8) +(25— 1)(1)) = 500 (il tonnes)
(c) () Popln=2(1+6%)? =22472 (mil.)

(i) Popla=2(1+6%)"* ' =2(1.06)" ! (mil)

(d) Let it take n years.

(1067 =2 = n-é‘{ﬁ—G=)l.896

. Atlecast 12 years
(¢) Atthe end of the 100th year,

Anl food pdtn per capita=

9B.11 HKCEEMA 1994-1—15
(@ (i) No. of babics =70000(1 +2%) = 71400

(i) No. of babies = 70000(1 +2%)" = 70000(1.02)"
(b) Letit happen in the &th year after 1994.

74100

TUTD-G)'T’- =0.167<0.2

70000(1.02)* > 90000
9 1§2
l.02‘>.-, = Ic>I L0 =12.69
. Tthappens in 2007.

| () No. of years= 50
Firstterm =70000{1.02)*
_ 70000(1.02)3(1.02% 1)

T¢
& lotal T = 6282944 (nrst
| int)
(d) () Leap years: 2000, 2004, 2008, . ng“
“ = No.ofhapym:-—zz-+l-12

@) First term = 70000(1.02)%
Common ratio = 1.02*
. Thaat 70000(1.02)5[(1 02%)!2 - 1}
- - 1oz 1

= 1517744 (nearest integer)
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9B.12 HKCEE MA 1997 -1~ 10
(2) Population = 300000 x (1+2%)* = 312120
(b) Let ittake n years.
300000(1 +2%)" > 330000
1.02" > 1.1
nlog1.02 >logl.1
logl. —4381

*. After 5 years, i.e. a the end of 200%.

\
E.—

9B.16 HKCEE MA 2000-1- 14

(a) Number of seats = 20+49(2) = 118
(b) TOE] number of seats in the first 2 rows
=500+ (a~ 1)(2)) = 192+ n*

. 1924 >2000

n® 4197 —2000 > 0

n< ~1428 orn>36.22

-, Seat 2000 is in the 37th row.

9B.17 HKCEE MA 2001 —1-12

9B.13 HKCEE MA 1997 -1-15 (@) () Perimeter=10+39(1)= 49 (cm)
@ @ Table1 i sum= Q0O
) @ 319127 (ii) Sum > 1180 (cm)
E Z .E ®) 6 Area of { Perimeter of Fz\z
319 "Z 3 N £\2 Area of F \Peximelef of F{/
(i) Total area=£>+3 (5) +9 (3) +27 (E) Areaof Fo =4 x % =4.84 (cm)
820 , 12
=729 (ii) Area of /3 =4 x ( ) =5.76 {cm?)
0N a2 £\ L
(if) k= £2+3(—) +9(-) +27 (—) S - 4.84-4=084
3/ °°\9 27 5.76—4,84 =0.92  0.84
=g2+ +..:+f.:+m . They do not form = A S.
§ 737
_ e’ _3p 9B.18 HKCEEMA 2001114
-3 2 (b) 1000(1 +r%)* +1000(1 +7%)°
() G Table2 +1000(1 + r%)>* + 1000(1 + r%) = 5000
mm ;geg(l.,_r%)[(].;,%)'*_]}
(i) Perimeter of B = 4£+ (m— 1)(28) = 20+ 2¢n, 0= r%) T =5000
which becomes infinitel ylarge! (14 r%)5 — (1 4 r%) = 5(1 +r%) — 5
(14r%) —6(14+r%)+5=0
9B.14 HKCEE MA 1998-1-13 LG
() AsBa= \/8’ e = IO(cm) ’
9B.19 HKCEE MA 2002 -I-13
(b) AM3—~3+4(10);3 (cm) . .
5o AzAs:A1A1=—7‘:6=5:7 @ Arca=-2-(1)(])sm60 -—---—(m')
2
(c) Total dist. = A1dz +Aads +Asha+ .. () Area of small A= _wﬁ_‘% (%) _Vil
<1 5=21(cu:|) 1 49
- Tctalarea———+7 7 )
_V310_5/3 ,
9B.15 HKCEE MA 1999 —1~17 =75 =g @)
(@  500000(1 —r%)'! = 254400 V3 V31 N:EAW!
1-r% = 0949999986 = r=5 (nrstint) | © Towlawa=TZ=+75-g4+1 Z=-5 ) -5+
(b) () Totalincome Vi o3
= 500000 -+ 500000(1 — 5%) + 500000(1 — 5%)* =2 =2 )
++++ +500000(1 — 5%)1! -5 3

~500000(1 —-0.95"%)
n 1—-0.95
Totill cost
= ?[2(400000) + (12 =1)(—20000)}
=($)3480000 < ($)4596399
Hence, there is still a proft.
(i) 3000004 > 3480000

-—;[2(400000) + (k — 1)(—20000)] + 100004%

3000004 > 3480000 — 410000k + 10000%>
0> k2 —Ttk+348

5.2965 < k < 65.7035
The project will last for 5 months.

= ($)4596399
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(a) (i)
(i)

(iliy *.

(b) @)

9B.2¢ HKCEE MA 2003 115

Area= %(k)(l —k)sin60° = ?k(l —k) (m%)

= VE+{1—k)2= 200l — £)cos60°

=\/1=2k+2k*= (k—k%) = V1-3k+k*
AAByB) 2 ABCoCL =2 AC)ApA,;

~. A1B; =BC) =C\A;

In AABpB) and AA38)Ba.

180 .
p
ABy) _1-k (given)
BB, Tk

/By =/B; 60° (property of equil. A)
-. DA1BoBy ~ OA2B B (ratio of 2 sides, inc. £)

. Areaof ABiC1  rxy\2 2
@D AreaoMoBoCo_(;) SILCESH:
L1 -k)
- = N
. Total area = = =3k 51
= BN, 301
T k@) 4(3-k)

9B.21 HKCEE MA 2004 -I-~15
(a) (i} Perimeter=8+(10—1)(4) =44 (cm)
(i) Let n frames can be formed.
-[v 8) + (n— 1)(4)] < 1000
10n+22% < 1000
n*45n~500 < 0
-25<n2<20
- 20 frames can be formed.
(b) (i) Vol of Sy : Vol of S3 : Vol of §3
= (Peri of S : Peri of $» : Peri of S3)°
=(8:12:16)3=8:27:81

Since 8:27 #27: 81, the volumes do not form a G.S.

@ii) For S, Diag of base = V2% + 22 = /8 (cm)
- (B
Height = \/ - (T) =23 (cm)

Volume = £(2)2(\/_3;) = 4? (cm?)
==
-, Vol of S3 = 43£ - % = 27‘2/’—’ (cm®)

9B.22 HKCEE MA 2005-1-16

(a) (i) Interest=200000 (1 + %) —200000

= 200000(1.005 — 1) = (§)1000
(ii)) Amtowed = ${201000 — x)
(iii) Amount owed after 2nd instaiment
= [200000(1.005) — x}(1.005) —x
= 200000(1.005)2 — x(1.005 + 1)
Amount owed after 3rd instalment
= [200000(1.005)? — x(1.005 +1))(1.005) — x
= 200000(1.005)® — x(1.005% + 1.005 + 1)
. Amount owed after ath instaiment
= 200000(1.005)"
—x(1.005""! +1.005"% +
(1005 —1 )
=200000(1.005) —x( 10051
= ($)200000(1.005)" —200x((1.005)" — 1]
(b) (i) Let the last instaiment be the {n+ 1)st one.
200000(1.005)" —200(1800){1.005" — 1) < 1800
2000(1.005)" —3600(1.005)" +3600 < 18
1600(1.005)" > 3582
1.005" > 2.23875
log2 23875
log 1.005
= 161.586
.- The last instalment is the 162nd one.
(if) 200000(1.005)" - 200(900)(1.005" — 1) < 900
200(1.005)" < —1791

+1.005+1)

which has no solution.
i.e. Peter cannot fully repay the loan with x = 900.

9B.23 HKCEE MA 2008 — I— 16

(a) Common difference = 3 =Ll 7/

© a=10-7=3, b=10+7=
(b) () Tax = (P~172000) x 20% = ($)0.2P — 34400
(i) 0.2P —34400 = 30000 x 3% < 30000 x 10%
+30000 % 17% + (P — 172000) x 24%
=9000+0 24P - 62880
= 19480=0.04P = P =487000
Hence, the least net total income is $487000.
23000(1 + 32)[(1+32)12 - 1]
(1+3%2)-1
= ($)280526.37
Tax payable = (1400000 — 172000) x 20%
= ($)245600 < (8)280526 37
', He will have enough.

(c) Total amount in bank =

9B.24 HKCEE MA 2009 -I-15
@ O Fare=30+22x24=(5)6+ 125
(i) The fare will be 6+ 2y, where y is the least multiple
of 0.2 which is larger than x.
. NO. -
(b) Fare =6+ 12(3.2) = ($)44.4
(c) In thecity, a taxi is hired for 99 journeys. The st journey
covers a distance of 3.1 km. Starting from the 2nd journey,
the diswnce covered by each joumey is 0.5 km longer than
that covered by the previous journey. The taxi driver claims
that the total taxi fare will not exceed $33000. Is the claim
correct? Explain your answer.

9B.25 HKCEEMA 2010-1_17
(@ @) Rotate B about A anticlockwise through 90°
= D=(-6,8)

Cencre=m.id-ptofBD=( =618 8+6

P _) =7
(i) Radius=+/@—1)2+(6— 77 =50
VE+&E

2

=5

(b) (i) Radius of circle A} B1C,\D) = éAB =
Area ofcirc]eAlB,CIDx

( Radius ofc1rt:leA131C|D|) ( S )'_i

U Radisof arcle ABCD / — \ /30 2

(i) Shaded area between sq. ABCD and cl. A, B1C D,

=10% — n(5)% = 100257
*. Total shaded ar%ao .,5 00—25
= (100—257) + ZRNI0U= o
- 100-25%
+...+2—9
100 — 257)[1 — ()™
- (—l")[ BT _ 42 g780s
2
A2A04 = =0.27297
(/30

which is mdeed between 0.2 and 0.3.
Hence the design is good.
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9B.26 HKCEE MA 2011115
(a) 5167
6|7
7|89
7/8(9]10
(b) The Istrow contains: 99, 100, ... (99 integers) ... .
99
= Sum= ?[2(99)+98 x 1] = 14652
(c¢) Sum of all integers in the 2ad row
= Sum of all integers in the 1st row +99
Sum of all integers in the 3rd row
= Sum of all integers in the Ist row+99 x 2

Similarly, sum of all integers in the ith row
= Sum of all integers in the Istrow+99x (i 1)
*. Sum of all integers
= Sum of all integers in the 1st row x 99
+(99+99x2+- +99x98)
(1+98)(98)

aA|lWn |~

— 14652 x 99 +99 x
=1930797

In the kth wble, Istrow: kk+1,... ,k+(k 1)
[k+ 2k — 1)}(%) _ (Bk=1)k

2

)

=

= Sums==

2

. Sum of all integers
- 1) (K

=&zl)( ) X ks [k+2k+3k+- +(k—1)K

J Bk =D
2

_ (3-8 FPk-1)
_ KBk 14k-1)
=T TrT

= k*(2k— 1), which must be odd.
*. NO.

9B.27 HKDSEMASP 1-15

Let there be 7 rows.
'5’[2(12)+ (n—1)(3)) < 930
n(21+37) < 930%x2
7+ 620<0
~28.64 <n<21.66
.. Greatest nurober of rows is 21.

9B.28 HKDSEMAPP-T1-19
(a) 4000000(1 — r%)? = 1048576
1-r% =06 = r=36
(b) (i) Letn be the number of years.
2000000 +2000000(0.8)+
+++++2000000(0.8)"~* > 9000000
1-0.8" _ 9000000

7708 ~ 2000000
08" >0.1

nlog0.8 > log0.1

log0.1
n> =10.319
. log0 g
.. The least number of yearsis 11.
2
(ii) Total revenue < ..;)003(;0 = 10000000
* No. ’
307

2 "
(iii) In n years, total revenue = LOOM

T 038
= 10000000(1  0.87)
4000000(1 —0.64)

Totai investment =

1-0.64
100000000 .
.. Total revenue — Total investment
10001
= —-9—0@—0 o 0.8M—10(1 0.64")
- '~°°°9°°°° [10(0.82)" ~8(0.8") — 1]
= ’00‘?0@[10(0.8«')3 9(0.8") ~ 1]
= E—Ouguwo[10(0.8")+ 1[0 8%~ 1)

<0 (. 0.8"<1forany n>0)

Hence, Total revenue < Total investment
Thus the claim is disagreed.
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" ab* 254100
LA {ab‘=3o7461
e 1723307461 = b=1.1 = a=210000
. Required weight = (210000)(1.1)2%)
=450000 (tonnes, 3 s.f.)
210000(1.1)2[(1.13)* 1]
—_—

(if) Total weight = e
= 1210000(1.21" — 1) (tonnes)
) (i) Inthe mth year,n=m+4.
Then, A(m+4) = ab>™*4) and B(m) = 2ab>*
Alm+4)  ab¥b?

B(m) b

=1.072(1.1)" > 1
. A{m+4) > B(m). and the claim is agreed.
(i) Total weight by Y in the fisst n 4 years
_ 2(210000)(1.1)(1.1" ¢ 1)
111
=4620000(1.1"* 1)
1210000(1.21" 1)
+4620000(1.17=* 1} > 20000000
a
RILIR 1) +462 (;—:—4 - i) > 2000
177,1561{(1.14)% — 1] +-462(1.1" = 1.4641) > 2928.2
177.1561(1.17)% + 462(1.17} — 3781.7703 > 0
1.1" < 6.1047 (rejected) or 1.1 > 3.4968
log3.4968 .

log1.1
.. The 14th year since the start of X.
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(@) () Total floorara 9 x105(1 ++%) —3 x 10°
=9x10%+9rx 104~3 x 10°
= (870+97) x 10# (m?)
) [9% 108(1+r%) —3 x 10°](1 + r%)

=3 x10% =1.026 x 107

150(1+r%)°  5(1+r%)—176 =0
11 —16
I+r%——lﬁor?(mj)
r=10
() (i) Required area
=9 x 108(L.1)*=! ~3 % 105(1.1)"=2

=3x10°(1.1)"3 ... 3x10°

=1 __
=9x108(1.1)"! =3 x 10 . “'ll)[ !

11
=9x 109(1.1y! =3 x 105(1.17~1 1)
=[6(1:1)" ' +3]x 10% (m?)

G 611" "+3]x 108> 4 % 107

n=1 il
1.1 > 3

log 32
n=1>-286 = 320087

.. At the end of the 21st year.
© {a(1.21)1+b=1x107
a(1.21)* +b = 1.063 x 107
=% (14641 1.21)a=(1.063—1) x 107

3% 108
T — = 6
= a 21 = b=7x10
If the claim happens at the end of the ath year,
S
60111 +3) x 108 > 21T ;‘2110 (1.21)7+7 x 106

n
L) +3> @(1.1")2 +7

300(1.17)2 - 660(1.1%) +484 < 0
Since the inequality has no solution, the claim is wrong.
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S20)+(m—1)(2)] > 6888
- m(2+m) > 6888
m?+2m — 6888 > 0
(m+84)(m 82)>0
m < —84 (rejected) or m > 82
.*. Least value of m is 83.
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1.5 % 107(1 ~0.9%)
1-0.9

(6) Total volume < 1.5%107
otal volume 1_0.9

=15x 10" < 1.6x 10°
.. The claim is agreed.

(a) Total volume =

=131763501 8 (m®)
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