
9 Arithmetic and Geometric Sequences 
9A General terms and summations of sequences 
9A.1 HKCEEMA1980(1/l*/3)-1-ll 
Let k>O. 
(a) (i) Find the common ratio of the geometric sequence k, 10k, 100k.(ii) Find the sum of the firstn terms of the geometric sequence k, 10k, lOOk, .. 
(b) (i) Show that logJOk, log10 10k, log10 100k is an arithmetic sequence.(ii) Find the sum of the first n terms of the arithmetic sequence log10 k, log10 10k, log10 100k, .. 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, b, a is an arithmetic sequence. 
(a) Find the value of ab.
(b) Find the values of a and b. 
(c) (i) Find the sum to infinity of the geometric sequence a, -2, b, (ii) Find the sum to infinity of all the terms that are positive in the geometric sequence a, -2,b,

9A.3 HKCEE MA !986(A/B I) -B -9 
2, -1, -4, ... form an arithmetic sequence. 
(a) Find(i) the nth term,(ii) the sum of the first n terms, (iii) the sum of the sequence from the 21st term to the 30th term.
(b) If the sum of the frst n terms of the sequence is less than -1000, find the least value of n. 

9A.4 HKCEEMA 1989-1-9 
Th"" bl 1 . e positive num ers , k, 2, ... form a geometnc sequence. 
(a) Find the value of k, leaving your answer in surd form.
(b) Express the nth term T(n) in terms of n. 
(c) Find the sum to infinity, expressing your answer in the form p + Jq_, where p and q are integers.
(d) Express theproduct T(l)xT(3)xT(5)x ··xT(2n 1) in terms ofn. 

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 Tn of a sequence Ti , T2, T3, ... 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 HKCEEMA2003-l-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 tenn of an arithmetic sequence are 5 and 8 respectively. If the sum of the first n tenns of the sequence is 3925, find n. 
9A.9 HKDSEMA2015 1-17 
For any positive integer n, let A(n) = 4n -5 and B(n) = 104n-5 _ 
(a) ExpressA(l)+A(2)+A{3)+  •+A(n) interrnsofn. 
(b) Find the greatest value of n such that log (B( l)B(2)B(3) .. B(n)) � 8000. 
9A.10 HKDSE MA 2016 I- 17 
The 1st term and the 38th term of an arithmetic sequence are 666 and 555 respectively. Find 
(a) the common difference of the sequence, 
(b) the greatest value of n such that the sum of the first n terms of the sequence is positive. 
9A.ll HKDSEMA2018-l 16 
The 3rd term and the 4th term of a geometric sequence are 720 and 864 respectively. 
(a) Find the 1st term of the sequence. 
(b) Find the greatest value of n such that the sum of the {n + 1 )th term and the (2n + 1 )th term is less than5 X 1014.
9A.12 HKDSEMA20!9-l-16 
Let a and f3 be real numbers such that � {�-sa-18 

f3=a--13a+63 
(a) Fmd a and /3.
(b) The 1st term and the 2nd term of an arithmetic sequence are log a and Jog f3 respectively. Find the leastvalue of ii such that the sum of the first n terms of the sequence is greater than 888.

9A.!3 HKDSE MA 2020 - I - 16 
The 3rd term and the 6th term of a geometric sequence are 144 and 486 respectively. 
(a) Find the lsttermofthe sequence. (2marks) 
(b) Find the least value of n such that the sum of the first n tenns of the sequence is greater than 8xl018 . (3 marks) 
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9B.6 HKCEE MA 1988 - I 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 multiples.
(c) Find the sum of all positive three digit integers which are NOT divisible by 7.
9B.7 HKCEEMA 1990 l-14
The positive integers l, 2, 3 ... are divided into groups G1, G2, C h .. , so that the kth group Gk consists of k 
consecutive integers as follows: 

G1: 1 
G2 :2,3 
G3:4,5,6 

Gk-I :u1,u2,- .,uk 1 
Gk: VJ, v2, ... , vk-1, Vk 

(a) (i) Write down all the integers in the 6th group G6.
(ii) What is the total number of integers in the first 6 groups G1 , G2,. . , G6'?

(b) Find, in terms of k,
(i) the last integer Uk-1 in G¼-1 and the first integer v1 in Gk, 
(ii) the sum of all the integers in Gk-

9B.8 HKCEEMA1991-l-12
do= 10 

d1 =8 ds 

I 
d, 

A maze is formed by line segments of lengths do,d1 ,d2, ... ,dn, ... , with adjacent line segments perpendicdn+2 ular to each other as shown in the fgure. Let do = 10, di = 8, d2 = 10 and d = 0.9 when n 2: 1, 
i.e. �=�=-··=0.9 and�=�=- =0.9. d1 d3 d2 t4 (a) Find d3 and d5, and express d2n-1 in terms of n.
(b) Find d6 and express d2n in terms of n.
(c) Find, in terms of n, the sums

(i) d1 +d3+ds+···+d2n-1,
(ii) d2+c4+di5+ -·+d2n-

(d) Findthevalue ofthe sum d{)+d1 +d2+d3+ ... to infinity.
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9B.9 HKCEE MA 1992 I 14 
(a) Given the geometric sequence an,an-1b,an-2b2 , ... ,c?-bn-2,abn-l, where a and b are unequal and non

zero real numbers, find the common ratio and the sum ton 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 tenns 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(l .1"- 1.08').

(c) A flat is worth $1080000 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 fat grows by 15% every year.
Show that at the end of the nth year, the value of the fat 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 1st 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 
assumed 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 population

to be doubled.
, . . , . annual food production in a certain year . (e) If the annual food production per capita (1.e. . f ) 1s less than population at the end o 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 HKCEEMA 1994-1-15 
Suppose the number of babies born in Hong Kong in 1994 is 70 000 and in subsequent years, the number of 
babies born each year increased by 2% of that of the previous year. 
(a) Find the number of babies born in Hong Kong

(i) in the first year after 1994;
(ii) in the nth year after 1994.

(b) In which year will the number of babies born in Hong Kong first exceed 90 000?
(c) Find the total number of babies born in Hong Kong from 1997 to 2046 inclusive.
(d) It is 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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9B32 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 m3 and in subsequent 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 m3. Do you agree? Explain your answer.
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9B.U HKCEE MA 1997 I IO 
( a) Population= 300000 x (I +2%)2 = 312120 
(b ) Let it take n yea rs. 300000(1 +2%/ > 330000 1.02" > 1.1 nlog 1.02 > log 1.1 logl.l n> logl 02 =4.81 

: . After 5 yea rs, i.e. at the e nd of 2001. 
9B.13 HKCEE MA 1997 I 15 
(a) (i) Tablel

l i I i I � I 
(ii) Totalarea=£2+3Gf +9(�)

2 +21({,)2 

= 820 g2 729 
(iii) k=t2+3(�)2 +9(:r +21({,)2 + ...

e2 e2 e2 =e2+3+9+
27

+--
=_£__=�e2 I-¼ 2 

(b) (i) Table2��=�=�= l4£j6£l8ej10ej (ii) Perimetero fB,.= 4l+(n-l)(U) =U+Un, which becomes infin itely large! 
9B.14 HKCEEMA1998-I-13 
(a) A2B2 = � = IO (cm) 

3 30 (b) A2A3 = 3+4(10) = 7 (cm) 
30 :. AzA3:A1A1=7:6=5:1 

(c) Total dist=A1A2+A:zA3+A;i,¾+. 
6 ' <--5 =-1 (cm ) 1-, 

9B.15 HKCEEMA 1999 I- 17 
(a) 500000(l -r%)11 = 254400 1 - r% = 0.949999986 => r = 5 (nrst i nt.) (b) (i) Total income = 500000+500000(1-5%) +500000(1-5%)2 +··· +500000( 1-5%)11 

500000(1-0.95 12) 1-0.95 ($)4596399 
Tot al cos t  
= ¥[2(400000) +(12-1)(-20000)] 
= ($)3480000 < ($)4596399 Hence, there i s  still a profit. (ii) 300000k > 3480000 

9B.16 HKCEE MA 2000- I- 14 
(a) Number ofseats=20+49(2)"" 118 (b) Total numbe r of seats in the first n r ows n I , = z[2(20)+(n-1)(2) =19n+n-

I9n+n2 ?: 2000 n2 +J9n-2000�0 n ::5 -14.28 or n?: 36.22 ·. Seat 2000 is in the 37th row. 
9B.17 HKCEEMA2001-I-12 
(a) (i) Perimete r =l0+39(1)=49(cm)

(ii) Sum (i0+49l(40) 1180 (cm) 2 

(b) (i) Areaof F2
= (PerimeterofF2)' Area of F1 Perimeter of Ft 

Ar eaofF2=4x (�) 2 =4.84(cm2) 
(Pl' (ii} Area of F3 = 4 x � = 5.76 (cm2) 

4.84-4 = 0.84 5.76-4.84 = 0.92 #- 0.84 They do not form an AS. 
9B.18 HKCEE MA ?001 I 14 
(b) !OOO(l+r%)4+1000(l+r%)3 

+1000(1 +r%)2 + 1000(1 +r%) = 5000 ..woo{l+r%)[(l+r%)4 -l] =..sootr (l+r%)-1 (l+r%)5 -(I+r%) =5(l+r%)-5 (1 +r%)5- 6(1 +r%)+5 =0 By (a). I + r% = 1.091 r= 9.l 
9B.19 HKCEEMA2002-I-13 

1 . v'3 � (a) A rea= z(I)(l)sm60" = 4 (m-J 
v'3 (')' v'3 I (b) A re aofsma!ID.= Tx 3 =T gv'3 v'3 I To tal area= 4+4 ·g 

= v'3. � = 5v'3 (m2) 4 9 18 
(c) Total area= v'3 + v'3 · ! + (,/3 · !) · ! +--4 4 9 4 9 9 

= J/} = 9,/3 (m2) 1-! 32 
9B.20 HKCEE MA 2003- I-!5 
(a) (i) Area= ½(k)( l -k) sin60° = :!J.k(l-k) (m2) 

(ii) x= -J.t...!.+(l-k)i-2(k)(l-k)c os60° 

(iii) = JI -2k+2k1- (k-k2) = v'I -3k+k2 

M1BoB1 � 6B1CoC1 � D.C1AoA1 
-�[2(400000)+(k-l)(-20000)]+10000 2(b) (i) 300000k > 1480000 -410000k + 1 0000.t2 

A1B1 =B1C1 =C1A1 
In M1BoB1 and M2B1B2, A1Bo I -k (given) O>k2- 7lk+348 5.2965 < k < 65.7035 

 The projec t will last for 5 months. 
B0B1 k A2B1 = 1-k (given) B1B2 k LBo = LB 1  60° (p rope rty o fequil. 6) .6A1B0B1 ~ .6A2B1B2 (rat io of2 sides, inc. L) 

(i i) Area ofA1B1C1 Area of AoBoCo (x)' ' 1 =l-3k+k-
4k(I-k) Tota! a rea= 1 -(1 -3k+k2) v'3k(l-k) v'3(1-k) = 4k(3-k) = 4(3-k) 

9B.21 HKCEE MA 2004 I - 15 
(a) (i) Perimeter=8+(10-1)(4)=44(cm) (ii) Let n frames can be formed. ;[2(8) + (n-1)(4)] ::5 1000 - !On+lii2 S !000 n1+5n-500S0 -25SnS20 -  20 fr ames ca n be fom1ed. 
(b) (i) Vol of Si: Vol of S2: Vol of S3 

= (Peri of S1 : Peri of S2; Peri of S3)3 

= (8: 12: 16)3 = 8: 27: 81 Since 8; 27 ,f=.27: 81, the volumes do not form aG.S. ( ii) ForS1, Diagofbase=-lzI+zi"=v8(c m )
Hei gbt=J52-(v;)1 =v'TI(c m) 

l ? 4v'TI Volume= 3(2)-(v'TI) = _3_ (c m3) 
Vol of S3 = 4-,/23 - � = 27,/23 (cm3) 3 8 2 

9B.22 HKCEE MA 2005 I 16 
(a) (i) Interest = 200000 ( I + :� )-200000 

= 200000(1 .005 - I) = (SJ 1000 ( ii) Amtow ed = $(201000-x) (iii) Amount owed afte r 2nd instalment 
= [200000(1.005)-x](l.005)-x = 200000(1.005)2-x(l.005 + 1) Amount owed after 3r d inst alment = [200000(1.005)2-x(l.005 + 1)](1.005)- x  = 200000(1.005)3 -x(l.0052 +LOOS+ I) 
 . Amount owed afte r nth instalment = 200000(I.005l 

9B.23 HKCEEMA2008-I-16 ?4-10 ( a) Common difference= -=-----z--- = 7 
a = I0-7=3. b=l0+7=17 

(b) (i) Tax= (P-172000) x20% = ($)0.2?-34400 
(ii) 0.2?-34400 = 3QQQQ X 3%+3QQQQ X 10% +30000 X 17%+ (P-172000) X 24% = 9000+0 24P- 62880 => 19480 = 0.04P => P = 487000 Hence, the least net total i ncome is $487000. 23000(1+�)[(1+�) 12-I] (c) Total am ount in bank (l+fq-)-1 = ($)280526.37 Tax payable= (1400000- 172000) x 20% 

= ($)245600 < ($)280526 37 
:. He w i ll have enough. 

9B.24 HKCEEMA2009-I- 15 
x-2 (a) ( i) Fare=30+
Q.2

x2.4=($)6+12x 
(ii) The fare will be 6 + 2y, where y i s  th e least multiple of 0.2 which is la rger than x. 

:. NO. 
--

( b) Fare= 6+ 12(3.2) = ($)44.4 (c) In the city, a taxi is hired for 99 journeys. The 1st journey cove rs a distanc e of3.l km. Starting from th e 2nd journey, t he distance covered by each journey is 0.5 km longer thanth at covered by the previous journey. The taxi d r iver cla im s that the tot al taxi fare will not exce ed $33000. Is the claim correct? Explain your answer. 

9B.25 HKCEEMA2010-l-17 
(a) (i) Rotate B a bout A anticlockwise through 90° 

=> D=(-6,8) . (-6+8 8+6) Centre=tmd•ptofBD= -2-,"""""z"" =(1,7) 
(ii) Radius=-J(8-I)1+(6-7)i=,/so 

l � (b) (i) RadiusofcitcleA1B1C1D1 = zAB=�=5 
-x(l.005"-1 + 1.005n-2 +   + 1.005 + I) Area of citcleA181C1D1 · · Area of circle ABCD (1005"-I) 

= 200000(1.005?-x ;_005_1 = ($)200000(1.00S)"-200x[{I.005l-I] 
(b ) (i) Letthelastinsta!m entbe the(n+l)st one. 200000(1.005}" -200(1800)(1.oosn -1) < 1800 2000(1.005)" -3600(1.005)" +3600 < 18 1600(1.005)" > 3582 1.005" > 2.23875 n > log2 23875 l og 1.005 = 161.586 

:  The last instalment is the I 62nd one. (ii) 200000(1.005)" -200(900)(1.005" - l) < 900 200(1.005)" < -1791 wh ich has no solution. i.e. Peter cannot fully repay the loan with x = 900. 
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(Radius ofcircleA181C1D1 )2 = (-'-)2 = !
Radius of circle ABCD ,/so 2 (ii) Shade d are a between sq.ABCD a nd cl.A1B1C1D1 = 102 -n(5)2 = l00-25n-Tolal sha ded area . . I00-25n- 100-25,r = (100-25,r)+ -2 +� 100-25,r + . .  + � (100-25n-)[1-(½) 1°] 

1-½
42 87845 

= 42.87845 = 0.27297 p x(,/50)2 which is indeed be t ween 0.2 an d 0.3. Hence the design is g oo d. 
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9B.26 HKCEE MA 20ll I 15 -
(,) 4 5 6 7 

5 6 7 8 
6 7 8 9 
7 8 9 IO 

(b) The 1st row contains: 99, 100 •. .. (99 integers). 99 * Sum= 2[2(99) +98 x l] = 14652 
(c) Sum of all integers in the 2nd row = Sum of all integers in the 1st row+ 99 Sum of al! integers in the 3rd row = Sum ofa!! integers in the 1st row+99 x 2 Similarly, sum of all integers in the ith row = Sum of all integers in the 1st row+99 x (i 1) 

Sum of all integers = Sum of all integers in the 1st row x 99 +(99+99x2+ +99x98) 
1465? X 99+99 X 

(I +93)(93) 
: 1930;97 2 

(ct) Inthekthtable, lstrow: k,k+l, ... ,k+(k 1) [k+ (2k- l)](k) (3k- !)k => Sum= 2 2 Sum of all integers (3k-l)(k) � --
2 xk+[k+2k+3k+· +(k- l)k] 

= (3k-1)k1 +kx [l+(k-l)](k-1) 
2 2 

(3k- l)k1 k1(k-1) � --2-- + -----y--
_ k2(3k l +k-1) k2(2k-1 ), which must be odd. 2 
:. NO. 

9B.27 HKDSEMASP I-15 
Let there be n rows. 

i[2(12) + (n- 1)(3)] S 930 
n(2l +3n) S 930 x 2 

n2+7n 620S0 -28.64 Sn S 21.64 :. Greatestnumberofrowsis21. 

9B.28 HKDSE MA PP I 19 
(a) 4000000(1 - r% )3 = 1048576 l -r%=0.64 => r=36 (b) (i) Let n be the number of years. 2000000 + 2000000(0.8)+ + •·+2000000(0.8f-1 > 9000000 1 - 0.8" 9000000 --->---! 0.8 2000000 0.8" >0.1 nlog0.8 > log0.l log0.1 n > log0 8 = 10.3 I 9 

.·. T he least number of years is 11. 
(ii) Total revenue< 2000000 = 10000000 1 0.8 

:  No. 

(iii) Inn years, total revenue 2000000(1 0.8") 
1 0.8 = I 0000000( 1 0.8") 

Total investment= 40000i�(�-�40.64") 
 1000;0000(1 0 64") 

Total revenue -Total investment = lOOO;OOO [9(1 0.8")- IO(l 0.64n)] 
= 100090000[10(0.82y - 9(0.8'')- I] 

= lOOOs°°OO[I0(0.8")2 9(0.8")- I] 
� lO� [10(0.8") + 111(0 8")- I]
<0 (': 0.8n<lforanyn>0) 
Hence, Tot al revenue< Total investment Thus the claim is disagreed. 

9B.29 HKDSEMA2012-I- 19 
{ab2  254100 (a) (i) ab4 = 307461 

b2 307461 
=;- = 254100 =;- b = 1.1 => a= 210000 

Required weight= (210000)(1.1)2(4) = 450000 (tonnes, 3 s.f.) 
(ii) Total weight= ZIOOOO(Ll):[(l.12)" l] 

l.l--1 = 1210000(1.21" - 1) (tonnes) 
(b) (i) Inthemthyear,n=m+4. Then, A(m+4) = ab2(m+4) andB(m) = 2ab2n 

A(m+4) ab2mb8 
=} 7 (;J = lab"' 

=�b"' 2 = 1.072{1.l)"' > 1 
A(m+4) > B(m), and th e claim is agreed. (ii) Tota! weight by Y in the fist n 4 years _ 2(210000)(1.1)(1.F 4 1) 1.1-1 

= 4620000(1.l"-4 1) 1210000(1.21" J) +4620000(1.I"-4 1) > 20000000 
121[(1.1")2  t] +462 c:;: _ {) > 2000 

177.1561[(1.1")2- l] +462(1.1" -1.4641) > 2928.2 177.1561 (I. 1"}2 +462(1.1") - 3781.7703 > 0 1.1" < 6.1047 (rejected) or J.J" > 3.4968 log3.4968 n > logLl = 13.13 
:. The 14thyearsincethest anofX. 

9B.30 HKDSE MA 2013 - I-19 
(a) (i) Total floorarea 9 x 106(1 +r%)-3 x HP = 9 x 106+9rx 104 -3 x 105 

= (870+9r) x ID4 (m2) (ii) [9x106(1+r%)-3x!05 ](l+r%) -3x 105 = l.026x 107 

150(1 +r%}2 5(1 +r%)-176 =0 

(b) (j) Required area 

11 -16 l+r%=wor 15 (rej) 
r= IO 

= 9 x 106(1.l)n-l - 3 X HP{l.1)"-2 
-3xHP(J.1)11

-
3 " 3xI05 

= 9 x 106(1.1)"-1 -3 x HP. (I.It-! - l 
l.l-l = 9 X 106(1.1)"-! -3 X J06(1.1"-J 1) = [6(1;1)" l +3] x 106 (m2) (ii) [6(1.l)" 1+3]xl06>4xI07 

1.111-1 >� 
n-1 > log-f =? n>20.0867 log l.l :. Atlheend oftbe21styear. 

{a(l.21)1 +b = l x 107 

(c) a(1.21)2+b= t.063 x ro7 
=> (1.464J 1.21)a= (J.063-1) X 107 

3x 108 =? a=� ⇒ b=7xl06 

If the claim happens at the end of the nth year, 3xI08 [6(1.1 )n-l + 3] X 106 > �(1.21 )" + 7 X J06 

6(1.1") +3 > 300(1.1")2+7 1.1 121 300(1.1")2 -660(1.1") +484 < 0 Since the inequality has no solution, the claim is wrong. 
9B.31 HKDSEMA?014 I-16 

;[2{3)+{m- 1)(2)] > 6888 -
m(2+m) > 6888 m2 +2m- 6888 > 0 (m+84)(m 82) >0 

m < -84 (rejected) or m > 82 : . Least value of m is 83. 

9B.32 HKDSE MA 2017 I 16 
(a) Total volume 1·5 x l07(l -0.920l 131763501 8 (m3) 1-0.9 
(b) Total volume< 1.5 x 107 

1-0.9 = l.5x 107 < I.6x 10s 

:. The claim is agreed. 
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