Series — 2023 Additional Math 0606
1. Nov/2023/Paper_0606/11/No.9
0

(a) The first three terms of an arithmetic progression are —3 tang, —tani, tang,
where 0 < 6 < %

19v3
3

(i) Given that the 12th term of this progression is equal to , find the exact value of 6. [4]

2
(ii) Henceg)d th

value of the sum to ten terms of this progression. [2]



(b) The first three terms of a geometric progression are 11—6cosec4¢, %cosecqu, 1,
I I
where ) <9< bR

(i) Given that the sum of the 3rd and 4th terms of this progression 1s equal to 4, find the possible
values of ¢. [4]

(ii) Detc@i ot this progression has a sum to infinity. [2]
L o4 ‘.

*



2. Nov/2023/Paper_0606/12/No.4
n
(a) It is given that the first four terms, in ascending powers of x, in the expansion of (1 — %) can be

written in the form 1 —8x+px? +gx’, where n, p and ¢ are integers. Find the values of », p and g.

[5]

(b) Find the term ind

6

. . X .. .

x in the expansion of (—2 + 5) , giving your answer as a rational
X

number " ¢4
*

2]



3. Nov/2023/Paper_0606/13/No.8

n
The first three terms, in descending powers of x, in the expansion of |2x* — %) can be written in the

form  256x'¢ +ax'? + bx, where n, a, b and c are integers. Find the values of 7, a, » and c. [6]




4. Nov/2023/Paper_0606/21/No.4

In this question a and 4 are integers.

Three terms in the expansion of (2 +ax)>(1 +bx) are 32+ 112x—240x%. Find the values of @ and .
[7]




5. Nov/2023/Paper_0606/22/No.9

(a) An arithmetic progression has twelve terms. The sum of the first three terms is —36 and the sum of
the last three terms is 72. Find the first term and the common difference. [5]




(b) The first three terms of a geometric progression are 1, 1.2 and 1.44. Find the smallest value of n
such that the sum of the first » terms 1s greater than 500. [5]




6. Nov/2023/Paper_0606/23/No.10

(a) In an arithmetic progression the 5th term 1s 11. The 7th term is three times the 2nd term.
Find the 1st term and the common difference. [4]




(b) A different arithmetic progression (AP) and a geometric progression (GP) have the following
properties.

. The 1st terms of the AP and GP are both 3.

*  The 2nd term of the AP is the same as the 3rd term of the GP.
*  The 6th term of the AP is the same as the 5th term of the GP.
*  The common ratio of the GP is greater than 1.

Find the common difference of the AP and the common ratio of the GP. [6]




7. March/2023/Paper_0606/12/No.3

10
Find the coefficient of x® in the expansion of (1 —xz)(Zx— %) . [5]

10



8. March/2023/Paper_0606/22/No.6

(a) A geometric progression has first term 64 and common ratio 0.5.

(i) Find the 10th term. [2]

(ii) Find the sum of the first 10 terms. [2]

(iii) Find the sum to infinity. 00 [1]

Q”Qo

%
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9. June/2023/Paper_0606/11/No.9

(a) The first three terms of an arithmetic progression are Ing, Ing* and Ing’, where g is a positive
constant. The sum to » terms of this progression is 4845 In¢g. Find the value of ». [3]

<
O 4
\O
o@

(b) The first three terms of a geometri ssion are  p°*, p* and p ¥, where p is a positive
integer. Find the nth term of thi sion giving your answer in the form pl@*o"% [3]

Q

%

12



(c) The first three terms of a different geometric progression are %00323 0, 19—6003439 and %005639,

for 0<6< % Find the set of values of 6 for which this progression has a sum to infinity.  [5]

13



10. June/2023/Paper_0606/12/No.10

(a) The first three terms of an arithmetic progression are (2x+1), 4(2x+1) and 7(2x+1), where
X # —%.

(i) Show that the sum to » terms can be written in the form %(Zx +1)(4n+B), where 4 and B
are integers to be found. [2]

O
(ii) Given that the sum to » terms is  (54n+37)(2x+1), ﬁn@lue of n. [2]

%

*

(iii) Given also that the sum to » terms in part (ii) is equal to 1017.5, find the value of x. [2]

14



(b) The first three terms of a geometric progression are (2y+1), 3(2y+ 1)2 and 92y + 1)3, where
y#F-S.

Given that the nth term of the progression is equal to 4 times the (» +2)th term, find the possible
values of y, giving your answers as fractions. [4]

rd
‘O‘

(¢) The first three terms of a different geo @ssien are sin@, 2sin°6 and 4sin°@, for
0<0<X Find the values of 8 for whi rogression has a sum to infinity. [3]

‘ Q,a,Q@

%
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11. June/2023/Paper_0606/13/No.5

10
(a) Find the first three terms in the expansion of (x2 - i) in descending powers of x. Give each

2
term in its simplest form. o [3]

10 2
(b) Hence find the coefficient of x'® in the ex;ch@ x2 —%) (x2 + 3—2) . [3]

%

16



12. June/2023/Paper_0606/21/No.10

9
In the expansion of (ax + %) , where a and b are constants with ¢ > 0, the term independent of x is
X

—145152 and the coefficient of x® is —6912. Show that a’h =—12 and find the value of @ and the
value of 4. [7]

17



13. June/2023/Paper_0606/22/No.6

5
(a) (i) Find the first three terms in the expansion of (1 + %) , In ascending powers of x. Simplify the
coefficient of each term. [2]
B X 5 . .. . . . . .
(ii) The expansion of 7(1 +x)”(1 + 7) , where n 1s a positive integer, is written in ascending
powers of x. The first two terms in the expansion are 7+ 89x. Find the value of n. [2]

18



(b) In the expansion of (k— 2_x)8 . where k is a constant, the coefficient of x* divided by the coefficient

of x” is 3 The coefficient of x 1s positive. Form an equation and hence find the value of k. [5]

19



14. June/2023/Paper_0606/23/No.10

An arithmetic progression, A4, has first term a and common difference d.

The 2nd, 14th and 17th terms of 4 form the first three terms of a convergent geometric progression, (,
with common ratio r.

(a) (i) Giventhat d # 0, find two expressions for r in terms of @ and  and hence show that ¢ =—174d.
[6]

(ii) Find the value of r. [2]

20



(b) The first term of the geometric progression, G, is g and the sum to infinity is 23i6

Find the sum of the first 20 terms of the arithmetic progression, 4. [7]

21



