6

The first term of an arithmetic progression is a and the common difference is ~4, The first tefm
of a geometric progression is 5a and the common ratio is -%. The sum to infinity of the geometric
progression is equal to the sum of the first eight terms of the arithmetic progression.

(a)

Find the value of 4. [4]
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The kth term of the arithmetic progression is zero.

(b)

Find the value of k. 2]
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6  The first three terms of an arithmetic progression are %2—, 2p — 6 and p.

(a) Given that the common difference of the progression is not zero, find the value of p. [3]
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(b) Using this value, find the sum to infinity of the geometric progression with first two terms
2
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9  The first term of a progression is cos 8, where 0 < 6 < —‘z-?z.

(a) For the case where the progression is geometric, the sum to infinity is o
(i) Show that the second term is cos 6'sin” 8. 31
B VUL SRY < S S

.
. -
L
sacevsssossiararsasrhacersivssssavarivivoafutonacarine rvensensveds STTTITTETYE PP A

D T R T D D LT T T T T L I

Mssscssrusucarrenonesetvaneavaranse

D L L LT T R T T e R e

R N LR LY

Arelhavr i sararastat et s i entstar et sasataasanavuss Ve Voo naen

WRY . ON Trras i e eiuys s NOTE ——F | s 3 \ o

| -r (s©

e TR R B e T

YA -
G .=z l=1
. .o sspmssaisvusadiany 3 X3 * E L eveiearmsE Rt R

E

susdena

sneenraea

samssessisnes

¢
- 1
Bessskasnaserrserinssers etV igrene Seene T R R L TR T P TS T R POy

(ii) Find the sum of the first 12 terms when 8 = ;—-7:, giving your answer correct to 4 significant
figures. [2]

T

P R P L TPy

assrvesersevanany

ernea T T T T e

3

-

..&u.' L L N L L LR LT TP LN DO T PP O

s emerersETeetesssasassanasisetbrersaer e

rracsessssrvane

Krasessneeianivrederiia e et ddivded

seesssasves

T n-..n..u...-”-n

mavesesstavennirasidnne

[assnneaopaseesne deetidenennrninanses

ansesbene

CarssarTrsers ey B L T T T P T T T OO PR DS P

avssnvnursas

7

Ry T TR TP

assaas

vssesrsaeiveesnensanyy

1]

R L R T Ty

acaan el

B L R A T Y L )

siaranin

sasssensessesnnaibionsn Reesnsen

ssessrsessissrasissrnien

esvsedsinnsbeniincey

D R L LT R R P P Y PR TR

verashasaveayve

D L Ry TR TRV RS T e T Y

© UCLES 2021 9709/12/F/M/21
www.pastpaperpenguin.com



15

(b) For the case where the progression is arithmetic, the first two terms are again cos 8 and cos 9 sin®
respectively.

Find the 85th term when 6 = in [41
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9
8 (a) An arithmetic progression is such that its first term is 6 and its tenth term is 19.5 .

Find the sum of the first 100 terms of this arithmetic progression. [4]

(b) A geometric progression a,, a,, d,, ... is such that @, = 24 and the common ratio is %

The sum to infinity of this geometric progression is denoted by S. The sum to infinity of the
even-numbered terms (i.e. a,, a,, a;, ...) is denoted by S.

Find the values of S and Se. [4]
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4  The first terin of a geometric progression and the first terin of an arithinétic progression aré both equal
toa.

The third term of the geometric progression is equal to the second term of the arithmetic progression.
The fifth term of the geometric progression is equal to the sixth term of the arithmetic progression.

Given that the tefms are all positive and not all equal, find the suim of the first twenty termis of the
arithmetic progression in terms of a. [6]
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9 The fitst tefin of a geometric progression is 216 and the fourth term is 64.

(a) Find the sum to infinity of the progression. 3]
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13
The second term of the geometric progression is equal to the second terin of an arithmetic progression.
The third term of the geometric progression is equal to the fifth term of the same arithmetic progression.

(b) Find the sum of the first 21 terms of the arithmetic progression. [6]
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10 An arithmetic progression has first term 5 and common difference d, where d > 0. The second, fifth
and eleventh terms of the arithmetic progression, in that order, are the first three terms of a geometric
progression.

(a) Find the value of d. [3]
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(b) The sum of the first 77 terms of the arithmetic progression is denoted by S... The sum of the first
10 terms of the geometric progression is denoted by G, .

Find the value of S, —G,,.. [5]
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9

The first, second and third terms of an arithmetic progression are a, %a and b respectively, where
a and b are positive constants. The first, second and third terms of a geometric progression are
a, 18 and b + 3 respectively.

(@) Find the values of g and b.
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4  The circumference round the trunk of a large tree is measured and found to be 5.00m. After one yéar
the circumference is measured again and found to be 5.02m.

(a) Given that the circumferences at yearly intervals form an arithmetic progression, find the
circumference 20 vears after the first measurement. [2]
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(b) Given instead that the circumferences at yearly intervals form a geometric progression, find the
circumference 20 years after the first measurement. [31
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2

. a . "
8 A progression has first term a and second term T where a is a positive constant.

(@

For the case where the progression is geometric and the sum to infinity is 264, find the value
of a. (5]
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(b) For the case where the progression is arithmetic and a = 6, determine the least value of n required
for the sum of the first n terms to be less than —480. [5]
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