ARITHMETIC & GEOMETRIC PROGRESSION

O/N/2008/Q3
The first term of an arithmetic progression is 6 and the fifth term is 12. The progression has n terms
and the sum of all the terms is 90. Find the value of n. [4]
M/J/2007/Q7

The second term of a geometric progression is 3 and the sum to infinity is 12.
(i) Find the first term of the progression. [4]
An arithmetic progression has the same first and second terms as the geometric progression.

(ii) Find the sum of the first 20 terms of the arithmetic progression. [3]



M/J/2008/Q7
The first term of a geometric progression is 81 and the fourth term is 24. Find

(i) the common ratio of the progression, [2]

(ii) the sum to infinity of the progression. [2]

The second and third terms of this geometric progression are the first and fourth terms respectively of
an arithmetic progression.

(iii) Find the sum of the first ten terms of the arithmetic progression. [3]



M/J/2009/Q7
(a) Find the sum to infinity of the geometric progression with first three terms 0.5, 0.5% and 0.5°.

[3]

(b) The first two terms in an arithmetic progression are 5 and 9. The last term in the progression is
the only term which is greater than 200. Find the sum of all the terms in the progression. (4]



O/N/2006/Q6
(a) Find the sum of all the integers between 100 and 400 that are divisible by 7. (4]

(b) The first three terms in a geometric progression are 144, x and 64 respectively, where x is positive.
Find

(i) the value of x,

(ii) the sum to infinity of the progression.



M/J3/2010/Q7
(a) Find the sum of all the multiples of 5 between 100 and 300 inclusive. [3]

(b) A geometric progression has a common ratio of —% and the sum of the first 3 terms is 35. Find

(i) the first term of the progression, [3]
(ii) the sum to infinity. 2]
M/J/2005/Q6

A geometric progression has 6 terms. The first term is 192 and the common ratio is 1.5. An arithmetic
progression has 21 terms and common difference 1.5. Given that the sum of all the terms in the

geometric progression is equal to the sum of all the terms in the arithmetic progression, find the first
term and the last term of the arithmetic progression. [6]



M/J/2020/Q4

The nth term of an arithmetic progression is -',-{ 3n—15).

Find the value of n for which the sum of the first n terms is 84. [3]

M/J/2012/Q7
(a) Inan arithmetic progression, the sum of the first 7 terms, denoted by S . is given by

S, =n’+8n.

Find the first term and the common difference. [3]

(b) In a geometric progression, the second term is 9 less than the first term. The sum of the second
and third terms is 30. Given that all the terms of the progression are positive, find the first term.

[5]
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O/N/2020/Q4

The sum, S . of the first n terms of an arithmetic progression is given by
S, = n” +4n.
The kth term in the progression is greater than 200,

Find the smallest possible value of k. [5

O/N/2014/Q8
(a) The sum, S, , of the first 7 terms of an arithmetic progression is given by S, = 32n — n’. Find the
first term and the common difference. [3]

(b) A geometric progression in which all the terms are positive has sum to infinity 20. The sum of

the first two terms is 12.8. Find the first term of the progression. [5]
—_—
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M/J/2013/Q10
(a) The first and last terms of an arithmetic progression are 12 and 48 respectively. The sum of the

first four terms is 57. Find the number of terms in the progression. (4]

(b) The third term of a geometric progression is four times the first term. The sum of the first six
terms is k times the first term. Find the possible values of k. [4]



O/N/2013/Q7

(a) An athlete runs the first mile of a marathon in 5 minutes. His speed reduces in such a way that
each mile takes 12 seconds longer than the preceding mile.

(i) Given that the nth mile takes 9 minutes, find the value of n. 2]

(ii) Assuming that the length of the marathon is 26 miles, find the total time, in hours and
minutes, to complete the marathon. 2]

(b) The second and third terms of a geometric progression are 48 and 32 respectively. Find the sum
to infinity of the progression. [4]

M/J/2014/Q6
The 1st, 2nd and 3rd terms of a geometric progression are the 1st, 9th and 21st terms respectively
of an arithmetic progression. The Ist term of each progression is 8 and the common ratio of the
geometric progression is 7, where r # 1. Find

(i) the value of r, (4]

(ii) the 4th term of each progression. [3]



O/N/2012/Q8

(a) In a geometric progression, all the terms are positive, the second term is 24 and the fourth term

is 135. Find
(i) the first term, [3]
(ii) the sum to infinity of the progression. 2]

(b) A circle is divided into n sectors in such a way that the angles of the sectors are in arithmetic
progression. The smallest two angles are 3° and 5°. Find the value of n. 4]



M/J/2015/Q8
(a) The first, second and last terms in an arithmetic progression are 56, 53 and —22 respectively.
Find the sum of all the terms in the progression. (4]

(b) The first, second and third terms of a geometric progression are 2k + 6, 2k and k + 2 respectively,
where k is a positive constant.

(i) Find the value of k. [3]
(ii) Find the sum to infinity of the progression. [2]
O/N/2020/Q2

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. [3]
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O/N/2018/Q5
The first three terms of an arithmetic progression are 4, x and y respectively. The first three terms of
a geometric progression are x, y and 18 respectively. It is given that both x and y are positive.

(i) Find the value of x and the value of y. (4]

(ii) Find the fourth term of each progression. [3]



O/N/2007/Q4
The 1st term of an arithmetic progression is @ and the common difference is d, where d # 0.

(i) Write down expressions, in terms of @ and d, for the 5th term and the 15th term. [1]

The st term, the 5th term and the 15th term of the arithmetic progression are the first three terms of
a geometric progression.

(ii) Show that 3a = 8d. [3]
(iii) Find the common ratio of the geometric progression. [2]
O/N/2009/Q3

A progression has a second term of 96 and a fourth term of 54. Find the first term of the progression
in each of the following cases:

(i) the progression is arithmetic, [3]

(ii) the progression is geometric with a positive common ratio. [3]



M/J/2011/Q10
(a) A circle is divided into 6 sectors in such a way that the angles of the sectors are in arithmetic

progression. The angle of the largest sector is 4 times the angle of the smallest sector. Given
that the radius of the circle is 5 cm, find the perimeter of the smallest sector. [6]

(b) The first, second and third terms of a geometric progression are 2k + 3, k + 6 and k, respectively.
Given that all the terms of the geometric progression are positive, calculate

(i) the value of the constant k, [3]

(ii) the sum to infinity of the progression. [2]



M/J/2019/Q10
(a) In an arithmetic progression, the sum of the first ten terms is equal to the sum of the next five
terms. The first term is a.

(i) Show that the common difference of the progression is %a. [4]
(ii) Given that the tenth term is 36 more than the fourth term, find the value of a. [2]

(b) The sum to infinity of a geometric progression is 9 times the sum of the first four terms. Given
that the first term 1s 12, find the value of the fifth term. [4]



O/N/2019/Q8
(a) Over a 21-day period an athlete prepares for a marathon by increasing the distance she runs each
day by 1.2 km. On the first day she runs 13 km.
(i) Find the distance she runs on the last dav of the 21-dav period. 11
(ii) Find the total distance she runs in the 21-day period. [2]
(b) The first, second and third terms of a geometric progression are x, x — 3 and x — 5 respectively.
(i) Find the value of x. [2]

(ii) Find the fourth term of the progression. [2]

(iii) Find the sum to infinity of the progression. (2]



O/N/2016/Q8
(a) A cyclist completes a long-distance charity event across Africa. The total distance is 3050 km.
He starts the event on May 1st and cycles 200 km on that day. On each subsequent day he

reduces the distance cycled by 5 km.
(i) How far will he travel on May 15th? 2]

(ii) On what date will he finish the event? [3]

(b) A geometric progression is such that the third term is 8 times the sixth term, and the sum of the
first six terms is 3 IEL. Find

(i) the first term of the progression, [4]
(ii) the sum to infinity of the progression. [1]
M/J/2017/Q7

(a) The first two terms of an arithmetic progression are 16 and 24. Find the least number of terms of

the progression which must be taken for their sum to exceed 20 000.

(b) A geometric progression has a first term of 6 and a sum to infinity of 18. A new geometric
progression is formed by squaring each of the terms of the original progression. Find the sum to

infinity of the new progression.
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O/N/2010/Q5

(a) The first and second terms of an arithmetic progression are 161 and 154 respectively. The sum
of the first m terms is zero. Find the value of m. [3]

(b) A geometric progression, in which all the terms are positive, has common ratio . The sum of
the first n terms is less than 90% of the sum to infinity. Show that 7" > 0.1. [3]

M/J/2016/Q9

A water tank holds 2000 litres when full. A small hole in the base 1s gradually getting bigger so that
each day a greater amount of water is lost.

(i) On the first day after filling, 10 litres of water are lost and this increases by 2 litres each day.
(a) How many litres will be lost on the 30th day after filling? 2]
(b) The tank becomes empty during the nth day after filling. Find the value of n. [3]

(ii) Assume instead that 10 litres of water are lost on the first day and that the amount of water lost

increases by 10% on each succeeding day. Find what percentage of the original 2000 litres is
left in the tank at the end of the 30th day after filling. [4]
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O/N/2017/Q3
(a) Each year, the value of a certain rare stamp increases by 5% of its value at the beginning of the
year. A collector bought the stamp for $10 000 at the beginning of 2005. Find its value at the
beginning of 2015 correct to the nearest $100. - (2]

(b) The sum of the first n terms of an arithmetic progression is 17(3n + 7). Find the 1st term and the
common difference of the progression. (4]



M/J/2006/Q3

Each year a company gives a grant to a charity. The amount given each year increases by 5% of its
value in the preceding year. The grant in 2001 was $5000. Find

(i) the grant given in 2011, [3]

(ii) the total amount of money given to the charity during the years 2001 to 2011 inclusive. [2]



O/N/2005/Q6

A small trading company made a profit of $250 000 in the year 2000. The company considered two
different plans, plan A and plan B, for increasing its profits.

Under plan A, the annual profit would increase each year by 5% of its value in the preceding year.
Find, for plan A,

(i) the profit for the year 2008, [3]
(ii) the total profit for the 10 years 2000 to 2009 inclusive. [2]

Under plan B, the annual profit would increase each year by a constant amount $D.

(iii) Find the value of D for which the total profit for the 10 years 2000 to 2009 inclusive would be
the same for both plans. [3]



O/N/2011/Q10
(a) An arithmetic progression contains 25 terms and the first term is —15. The sum of all the terms

in the progression is 525. Calculate

(i) the common difference of the progression, [2]
(ii) the last term in the progression, 2]
(iii) the sum of all the positive terms in the progression. (2]

(b) A college agrees a sponsorship deal in which grants will be received each year for sports
equipment. This grant will be $4000 in 2012 and will increase by 5% each year. Calculate

(i) the value of the grant in 2022, 2]

(ii) the total amount the college will receive in the years 2012 to 2022 inclusive. (2]
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