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Wlet k > 0. . . . . | : | Ein by
| ' . ' : . : : B, 1C,
(a) (i) Find,(the comm(?p ratip of. t‘he ge‘ometricl: progression o B, c o 8, D, ¢,
k. 10k, 100k. - | , ’ , D:‘
' ' ’ o , . B G B, o ' B f—L C,
(ii) Find the sum of the first n terms of the geometric progression o D, , D,
k, 10k, 100k, ... .
(b) (i)  Show that . B D ¢ | B . pD . cC B D ¢
logiok, log,o 10k, log,o100k Figure (a) Figure . (b) Figure - {c)

is an arithmetic progression. .

(ii) Find the sum of the first n terms of the arithmetic progression .

In Figure " (a), B,C,CD is a square inscribed in the right-angled triangle 4BC. L C = 90°,

log 1ok, log o 10k, log o100k, | _ i
c N BC = a, AC = 2a, Blcl = b .

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

(@) " Express b interms of a.
* o - : ’ (3 marks)
2)@) ) Find the sum of all the multiples of 3 from 1 to 1000 ‘(b). i _ B’j C,C,D, is a square inscribed in AAB,Cy (see Figure (b)).
(i)  Find the sum of all the multiples of 4 from 1 to 1000 ° o )] Express B, C, in terms of b .
(including 1000) . ' (i)  Hence express B, C, in terms of a .
(6 marks) _ . (2 marks)

(b)  Hence, or otherwise, find the sum of all the integers from 1 to 1000 '
which are neither multiples of 3 nor multiples of 4 . , (©) Il squares B3 C3CaD2 , ByCoaC3Ds . BsCsCoDy ... are drawn successively

as indicated in Fi (e,
(including 1 and 1000) ndicated in Figure ["(c)

(i) write down the length of By Cs in terms of a |,
(6 marks) B P

(ii) find, in terms of a, the sum of the arcas of the infinitely many squares drawn

in this way. : - ‘ )
(7 marks



4(32)

P2
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o ' (o} - D
- Figure "(a) Figure (b) -

(In this question, answers should be given in surd form.)

In Figures '(a) and '»(bj, ABCDEF is a regular hexagon with A8 =

(a) Calculate the area of the hexagon in Figure (a) and the ‘length 61" its diagoﬁai AC.

(6 marks)

(b) In Figure, ('B) I’QRSTU is another regular hexagon formed by the dlagonals of ABCDEF."

()
(i)

"Calculate the length of PQ .

Calculate the area of the hexagon 'PQRSTU . :
. : (6 marks)

5(85’) A ball is dropped vemcally from a height of 10 m, and when it reaches the ground, it rebounds to
a height of 10 X 4 <-m. The ball continues to fall and rebound again and again, each time

‘reboundmg to Z of the height from which it previously fell (see Figure - ).

I0m

T

lf——?

First Second k-th

rebound rebound rebound

Figure

(a) Find the total distance travelled by the ball just before it makes its second rebound. (3 marks)

(b) Find, in terms of k, the total distance travelled by the ball just before it makes its

(k + 1)th rebound.

(6 marks)

(c) Find the total distance travelled by the ball before it comes to rest. (3 marks)



6(‘5({.) a and b are positive numbers. a., =2, b form a geometric progression
and -2, b, a form an arithmetic progression.

(a) Find the value of ab .
(2 marks)

(b) Find the values of a and 5.
' (5 marks)

(©) () Find the sum to infinity of the geometric progression
’ a,—-2,b,...

(i) Find the sum to infinity of all the terms that are positive in
the geometric progression a, =2, b, ...

(5 marks)

‘7(@5)$P is deposited in a bank at the interest rate of r% per annum
compounded annually, At the end of each year, % of the amount in the

account (including principal dnd interest) is drawn out and the remainder
is redeposited at the same rate,

Let $Q,;, %0, ,n$ Q3 , ... denote respectively the sums of money
drawn out at the end of the first year, second year, third year, .,

(@ () Express Q; and (, in terms of P and r.

(ii). Show that Q5 = 5‘17.1)(1 +ro)? .
(5 marks)

() Q., Q:, Q3 , ... form a geometric progression. Find the

common ratio in terms of r.
(2 marks)

=27
(c) Suppose Q3 g F

() Find the value of r.
(ii) If P=10000, find Q, +Q; + Q3 +...+ Q0. (Give

your answer correct to the nearest integer.)
(5 marks)

8(47)

Figure .-

& .
~

Bl Cl

In this question you should leave your answers in surd form.

In Figure.,, A;B,C, is an equilateral triangle of sidé 3 and area T, .

(a) Find T, . @ marks)

(b) The points A, , B, and C, divide internally the line segments
A,B, ,B;Cy and C4, respectively in the same ratio 1 : 2.
The area of AA,B,C, is T, . ’

() Find 4,8, .
(ii) Fiﬂd Tz . ) (4 marks)

(c) Triangles A;B, Cy , A4B4Cy , ... are constructed in a similar
way. Their areas are T3 , Ty , ..., respectively. It is known
that T] , Tz y T3 N T4 y «... form a G.P.

() Find the common ‘ratio.
" (i) * Find T, . A
(i) Find the value of T, + T, +...+ T .

(iv') Find the sum to infinity of the G.P. (6 marks)

£3



9(86) 2,-1,

(a) Find (i) the nth term,

-4, ... are in AP.

(ii) the sum of the first » terms,

(iii) the sum of the progression from the 2Ist term to
the 30th term,
(7 marks)

(b) If the sum of the firtst n terms of the progression is less than
—-1000, find the least value of n.
(5 marks)

>(%8)(a) Write down the smallest and the largest multlples of 7 between 100

and 999. o i
o (2 marks)_
(b) How many multiples of 7 are there between 100 and 999"
Find the sum of these multiples.
S (6 marks)

(c) Find the sum of all posmve three -digit mtegers which are NOT
divisible by 7.
(4 marks)

. are in geometric progression,

11.(89) The.positive numbers 1 , k %

() Find the value of k , leaving your answer in _surd form. (2 marks)

(b) Express the nth term T(n) in terms of n . (2 marks)

(c) Find the sum to infinity, expressing your answer in the form
P ++/q,where p and ¢ are integers. ’ (4 marks)’

(d) Express the product T(1) x T(3) x T(5) x ... x T(2n - 1)
in terms of n. (4 marks)

12(‘?0) The positive integers 1, 2, 3,

so that the kth group Gk consmts of k consecutive mtegers as follows

G‘i.: 1
G2 2 , 3
Gg 4 N 5 5 6
Gk;l Uy ,usy , . s uk—l

..........
L I NI TP

(a) (i) Write down aIl the integers in the 6th group Gs -

(i) What is the total number of mtegers in the first 6 groups
G1 ] Gg y ene Ge, £ .
(4 marks)

(b) Find, in terms of & ,.
| (i)  the last integer u k-1 n G, and the first integer v,
in G - ' ‘ '

(i) the sum of all the integers in - G k '
: ' (8 marks)

. are divided into groups. Gy, G, , G5, ...



A'maze is formed by line segments of lengths 4, d,, d,, ~--, d, -

ds

d2=10

ds

Figure 6

with adjacent line segments perpendicular to each other as shown in
Figure 6.

ie.

Let d, =10,d, =8,d, =10 and 22 -
dﬂ
d, . d
ﬁ:i:---:@_gand B = 0.9
A d, 4,

@

)

©

@

09 when n > 1,

Find d, and dy , and express d,, , interms of n .

Find d; and express d,, in terms of n .
Find, in terms of n , the sums
() d+d+d + - +d

2n-1

() dy+dy+dg+ - rdy .

Find the value of the sum d, + d, + d, + dy + «--

(4 marks)

(2 marks)

(3 marks)

to infinity.
(3 marks)

5
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HKCEZ M.C. LI
“ARITHMETIC AND GEOMETRIC FROGRESSIONS

1. The 'sixth term and the eleventh tarm of an arithmetic

(83) progression are 10 and 3¢ respectively. The first term is
A. —14 B. -1l0 C. 10 D. 50 E. 54 ’ ’

2. In an arithmetic progrescicn, the first term is I and the

(B3) common difference is 2. If the sum of the first n terms of

the arithmetic progressicn is 143, then A =
AL 10 B, 11 e 12 D. 13 . =E.14

3. Three pecsitive numbers a, b and ¢ are in gecmetric
(83) progréssion. Which of the fcllowing are true 7
(1) i/a, 1/bB, 1/c are in gecmetric progression
(2) a®, b®, c? are in geometric progression
(3) logioa, logiob, log:oC are in arithmetic progression
A. (1) and (2) only B. (1) and (3) only .
C. (2) and (3) only D. (1).,(2) and (3} E. none of them

4. The sum 6f the first ten terms of an arithmetic progression
- (B4) is 120. If the common difference is 4. then the first term

is :

A. —12 . =6 £. -2 L. 2 E. 6
S. If a # +*1, then 1 + a° + a% 4. ... -+ a®?h =
{84) B 1 - a=o 1 - E{Qi"‘ . 1 - a2h+1

A B. c.

1 - a 1 - a* I - a
1~ a=n+1 1 — agEn+=
D. k.
1 - a 1~ a=

& Which of the following must be geometric progression(s) 7

(84) (1) logie3d, log:e9, logie27, logieB81

(2) 0.9, 0.99, 0.999, 0O.9999

(3 1, -3, 9, -27

A. (1) only B. (3) only" C. (1) and (3) only
D. (1) and. (2) only E. (1), (2) and (3%)

- . The second term and the Tifth term of a gecometric
(83) progression are —12 and 404 respectively. The Tirst term is

AL 1% B. &6 _ C. B8 D. 135° E. 18
8. If 1/a, 1/b, 1/c are in gecmetric progression, then which of
(85) the Tollow1ng is true 72 .

A. b= = ac B. b*® = L/(ar} - b = (a+c)/2 D. b = (a+c)/2

E. b = 2ac/(a+c)

9. Three distinct numbers X, y and z are in arithmetic

(83) pragression. Which of the following is/are also in
arithmetic pr ‘ogression 7
I. %x+10, y+10, z+10 II. 10x, 1Qy, 10z ITI. x=, y=, z=
A. I and II only B. I and III cnly C. II and III anly
D. I, II and 111 E. None ef 1, 11 and I1I1I-



10.
(86)

11.
(86&)

12.
(87)

14.
(88)

15.
(88)

The figure shaows an infinite number
of squares. The length of a side of
the Tirst square is 1. The side of
each subsequent square is equal to
half of the side of the preceding
one. Find the sum of the areas of

the infinite number of squares.
A. 4 B. 2 C. &/3

D. /2 E. 4/3 v » 1 N <—'V2‘_7 G‘YQ»-“’

If the five interior angles of a convex nentagon form an
A.P. with a common difference of 10°, then the smallest
intericr angle af the pentagon is

A. S2°. B. 72° C. gBe D. 98° E. 108=

@

Given that x # 0 and -x, x, 3x% are in B.P., find x.

A. —1 B. —-1/3 c. 3 D. 1/3 E. 1

If logiex, lags;ey, 100ioz - are in A.P., then .
AL y = 10 OtE> 2 B. vy = (x+z)/2 C. y® = x + =z
D. y® = xz , E. v = 10 x=

Which of the following is a G.P./are G.P.*s =
(1) 5, 0.3, 0.05, 0.005, 0.000% )

(2) log5, 10950, 1ogS500, 10g5000, logS0000 f
(3) 5, 55in70°, 5(sin70°)=, S(sin70°)%F, S5{(sin70°)"
A. (1) only B. (2) only C. (3) anly

D. (1) and (3) only E. (1), (2) and (3) -

Py g, r. s are in A.P. It p o+ g = 5 and ot s = 20;
then the’ common difference is
A. 3 B. 4 C. &

ANSWERS :
1.B 2.B 3.D 4.8 S5.E 4.8 7.C 8.A .A 10.E
11.C 12.B 13.D 14.D 1
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