3
2 The second and third terms of a geometric progression are 10 and 8 respectively.

Find the sum to infinity. (4]
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6

4 A geometric progression is such that the third term is 1764 and the sum of the second and third terms
is 3444.

Find the 50th term. [4]
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12
8  The first term of a progression is sin®8, where 0 < § < %Jt The second term of the progression is
sin? 8 cos? 0. ‘

(a) Given that the progression is geometric, find the sum to infinity. {31
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7 A tool for putting fence posts into the ground is called a ‘post-rammer’. The distances in millimetres
that the post sinks into the ground on each impact of the post-rammer follow a geometric progression.
The first three impacts cause the post to sink into the ground by 50 mm, 40 mm and 32 mm respectively.

(a) Verify that the 9th impact is the first in which the post sinks less than 10mm into the ground.
[3]
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11

(b) Find, to the nearest millimetre, the total depth of the post in the ground after 20 impacts. 2]
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5 The first and second terms of a geometric progression are tan® and sin€ respectively, where
“o<o<in

(b) (i) Find the sum to infinity of the progression in terms of 6. [2]

(i) Given that 6= %n, find the sum of the first 10 terms of the progression. Give your answer
correct to 3 significant figures. [31
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8 A woman’s basic salary for her first year with a particular company is $30000 and at the end of the
year she also gets a bonus of $600.

(a) For her first year, express her bonus as a percentage of her basic salary. [1
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At the end of each complete year, the woman'’s basic salary will increase by 3% and her bonus will
increase by $100.
g Gr: 103

(b) Express the bonus she will be paid at the end of her 24th year as a percentage of the basic salary
paid during that year. 151
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9

(a) A geometric progression is such that the second term is equal to 24% of the sum to infinity.

Find the possible values of the common ratio.

-
. ——
RS AY SRS, 4 T T e S O O RSO PIN

D R TR L LR RE L PP R TR R TR

........................................................................................................................................................

...............

v - =
=
[FRTRISYROIN B W04 WL < 1 DN, P YOS O B S ST B e L T P PP,

.....

.......................................................................
.............. g eedicrasanasarevescnnss .(........- ceeoss oy (AELTE TR essecencrnsnscavreasarnssrrrnsccrstntancivihsttarribbocens

© UCLES 2021 9709/13/M/1/21

www.pastpaperpenguin.com



7

6 The second term of a geometric progression is 54 and the sum to infinity of the progression is 243.
The common ratio is greater than -é—

Find the tenth term, giving your answer in exact form. {51
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2 The first, second and third terms of a geometric progression are 2p + 6, —2p and p + 2 respectively,
where p is positive.

Find the sum to infinity of the progression. [5]
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6
5  The fifth, sixth and seventh terms of a geometric progression are 8k, —12 and 2k respectively.

Given that £ is negative, find the sum to infinity of the progression. 4]
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5§  The first, second and third terms of a geometric progression are 2p + 6, 5p and 8p + 2 respectively.

(a) Find the possible values of th&constant p. @ @ [3}

2 p.+.b SP,%P*Z( .......................................................
A A

(b) One of the values of p found in (a) is a negative fraction.

Use this value of p to find the sum to infinity of this progression. [4]
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© UCLES 2023

S The first, second and third terms of a geometric progression are sin 8, cos 8 and 2 — sin 8 respectively,
where 6 radians is an acute angle.
(a) Find the value of 6. @ @ @ [3]
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(b) Using this value of 6, find the sum of the first 10 terms of the progression. Give the answer in

the form , where b and ¢ are integers to be found. {33
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The sum of the first two terms of a geometric progression is 15 and the sum to infinity is 17@ The
common ratio of the progression is negative.

Find the third term of the progression.

[71
Sur (St o dermes
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A geometric progression is such that its second term is —120 and its sum to infinity is 160.

(a) Find the common ratio.

............................................................................................................................................................

acz-lv e + o -br.2. 3. 20 — T2z o

Ao Al "'bl'L

(b) The first nine terms of the progression are now removed.

Find the sum to infinity of the remaining terms of the progression. [31
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1

. (b) The first three terms of a geometric progression are 25,4g—1 and 13 —g, where ¢ is a positive
constant.

Find the sum to infinity of the progression. [4]
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3 Each year the selling price of a diamond necklace increases by 5% of the price the year before. The
selling price of the necklace in the year 2000 was $36 000,

(a) Write down an expression for the selling price of the necklace n years later and hence find the
selling price in 2008. [3]

..................................................................................................................

WD) 26000, % 1105 (1g>clmr) .........................................

A A A R L R L L D T R R TR R T Ly L L P
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R R LD LT X e R RN
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“ve L TR L T T R S O U S S S ST ST
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(b) The company that makes the necklace only sells one each year. Find the total amount of money
obtained in the ten-year period starting in the year 2000. 2]
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The first term of a convergent geometric progression is 10. The sum of the first 4 terms of the

progression is p and the sum of the first 8 terms of the progression is g. It is given that % = {-37- .

Find the two possible values of the sum to infinity. [5]
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10 The geometric progression a,, a,, a,, ... has first term 2 and common ratio r where » > 0.
Itis given that 2a, +7a, = 8.

(a) Find the value of r.

(b) Find the sum of the first 20 terms of the geometric progression. Give your answer correct to
4 significant figures.

[2]
................... Sz 2 (1 - r*)

...............................................................................

........................................................................................................
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(c) Find the sum to infinity of the progression a, as, ag, ... . [3
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10

A geometric progression has first term a, common ratio 7 and sum to infinity S. A second geometric
progression has first term a, common ratio R and sum to infinity 2.

(a) Show thatr =2R-1. [3]
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Ie is now given that the 3rd term of the first progression is equal to the 2nd term of the second
progression.

(b) Express S in terms of a. (4]
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9  The second term of a geometric progression is 16 and the sum to infinity is 100.
(a) Find the two possible values of the first term. [4]
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(b) Show that the nth term of one of the two possible geometric progressions is equal to
4n2 multiplied by the nth term of the other geometric progression. [4]
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