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Questions

Q1.

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
Given that the first three terms of a geometric series are

12cosf 5+ 2sin6 and 6tan6
(a) show that
4sin6 - 52sin6+ 25 =0
v = w = 6 ton &
(L CoSO S +2%ine
(s+asiag)” = Ex2ad 0 o5
LoSe

t
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45inte - 6251nE +25

®) S lhowow -

Given that 6 is an obtuse angle measured in radians,

ol

Lo 2« ~
(b) solve the equation in part (a) to find the exact value of 6
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(c) show that the sum to infinity of the series can be expressed in the form

k(1 - \3)
where k is a constant to be found.
az T\ > xS (3= ) = -6J3
—T;. - S+ 2%\\1\(,{‘{-:3 = 6
T o= CEe(E) = -2
o= 5 = "E
-Cy53 3
e - - G4z - (43
x - B 2+43
_(-J3
1-( T) T3
gﬂ = —'éd3 X 2
34——J$
SPQ = q— c?J?)
So = 9 (41- ﬁ>
I

(Total for question = 10 marks)

(Q15 9MA0/02, June 2022)



Q2.

A sequence of terms a1, ao, as, ... is defined by

ar=3

an+1 = 8 - an
(a) (i) Show that this sequence is periodic.

(ii) State the order of this periodic sequence.

) a =3
C(Q:%'% =5
a}:cg—‘a—:;
aq-_%'B —';5

The %“3[,\/&-0\0{, is hence ‘Dechl‘oo[,:C

E[\) Repeat® NUY A Tawms 5o TS am ovele sl 2

(b) Find the value of

¥5
Sa, = 24 (245) + 3 = 33
; *

(Total for question = 4 marks)

(Q03 9MA0/02, June 2022)



Qs.

In an arithmetic series

. the first term is 16
° the 21stterm is 24

(a) Find the common difference of the series.

T, =% = (L +20d
¢ = 20d
A

Jyw»

(b) Hence find the sum of the first 500 terms of the series.

5500 = 59_;[1(1@)4—%61q(%)]
6soo = 57900

(Total for question = 4 marks)

(Q01 9MA0/02, Oct 2021)



Q4.

Jamie takes out an interest free loan of £8100
Jamie makes a payment every month to pay back the loan.

Jamie repays £400 in month 1, £390 in month 2, £380 in month 3, and so on, so that the amounts repaid
each month form an arithmetic sequence.

(a) Show that Jamie repays £290 in month 12
T = 0 (L (=10
T 4Loo + (—12)

T, = Flao

After Jamie's Nth payment, the loan is completely paid back.

(b) Show that N> - 81N + 1620 = 0
00 = N [ alem) + (v -D(-10) ]
2

= N (®00 +10 — 10N )

(200
1
16200 = SION—LON
formr — glon *1lb200 = O

N2 - FIN +1620 o

dShhocow .

(c) Hence find the value of N.

(N-45)(N-3¢> =0

. N =45 N =326

\r-o:) 57

(Total for question = 5 marks)

(Q02 9MAO0/02, June 2024)



Q5.

The first three terms of an arithmetic sequence are

6k, 10 and 2k

where k is a constant.

(a) Find the value of k.

4z L%-lo = (\o-bklw
Ce+Lic = L9710

S\« —= 2D

“4 = S

2

(b) Hence find the value of the sum of the first 50 terms of this sequence.

a:’(_l‘:GXé_ = |S
Z
T - 1Q
2,
T, 75
_/\d:"‘%

S5 = 2 [2[15) +mt—5)1

¢ - -5315

50 Y A
—

(Total for question = 5 marks)

(Q03 9MA0/01, June 2025)
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Q6.
(i) In an arithmetic series, the first term is a and the common difference is d.

Show that

n

Sn= 2 [2a+ (n - 1)d]
o+ ard F o+ 2d + a+ 2 ... F a +n-2d 4—a+(m—l)J

+
a0l + ax(n-n)el + pi(n-Del ¥ oo ¥ arad + ard Fa

1)

o[ 20 £ (-1)k)
5 = ‘%_ [20{*"(\/\—[3&]

n



(ii)

o =

6o

James saves money over a number of weeks to buy a printer that costs £64

He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the weekly amounts he

saves form an arithmetic sequence.
Given that James takes n weeks to save exactly £64
(a) show that

n?>-26n+160=0
- 1o T,= 9420 T3 7 ¥¢0

q.;{-[o-_—, - 0%

- n — 9 - -1

= Z [l[lo) ¥ (n )_}
- y\[lg—fo-% —-O'%u\j
= 2O ¥ wn "O'qs’/‘l

%I/\L __9_0‘%[/\ ')"{Z%:O

“_ 9260, + (6o =D S (o,

(b) Solve the equation
n*-26n+160=0

(ﬁ~l,é,><m—to> - O

(c) Hence state the number of weeks James takes to save enough money to buy the printer, giving a
brief reason for your answer.

He oy Sowed Hle nex;ess? ot )DD e 10t weelc

S0 tleve S o neecd o Sowe Ll e VeHl-  weell

T Hes Fadoees juw»o% (0 weele>

(Total for question = 7 marks)

(Q13 9MAO0/01, June 2022)



Q7.

(a) Find the first three terms, in ascending powers of x, of the binomial expansion of

i
4 —x

The expansion can be used to find an approximation to 2
Possible values of x that could be substituted into this expansion are:

=
e X =-14 because ! :_.l_:£
4 — x 18 6

| | 2

e x =2 because :—:£

4 —x 2 2
xXx= ]becme l ] V2
e x=—— aus =—=—
2 V4 —x /§ 3

V2

(b) Without evaluating your expansion,

giving each coefficient in its simplest form. -1
S I N N T
. _ ¢ - - — 2
(l—’—;)/z—ll[iﬁ'fl)ci )R (3)+ :)
(‘__'3(_ b 4 1 + ¢ —\—_3,:;(,1*.-]
G > - % 2
~,
[1-%y ™= L o X p 3x*
) A 6 250 *

(i) state, giving a reason, which of the three values of x should not be used

-oc = -ty

&

Y3 S TR B

becomse [ = ¢

w > 4

Connmo & be Sl

(i) state, giving a reason, which of the three values of x would lead to the most accurate

approximation to V2

-

J N
v = 3 w1 UL 43\‘0{ wmave  ciccu~vedie

el et '—(_-L 's e Closest to Zeys.

N AN
P 2 VO L e Lo

(Total for question = 6 marks)

(Q04 9MAO0/01, June 2019)



Q8.

In the binomial expansion of

(a + 2x)’ where a is a constant
the coefficient of x* is 15 120
Find the value of a.
1-4 Y C Y
TC (OLB (9_3(_3 - LS 120 °
L‘.
k%
55 o % 16 o™ = L= 29 e
CJ,3 - L]
o = 3

(Total for question = 3 marks)

(Q04 9MA0/02, Oct 2020)



Q9.

(a) Find, in ascending powers of x, the first four terms of the binomial expansion of

(1-9x)?
giving each term in simplest form.

]/7_

(- axy = 4+ ()1 4 (C) 5 (L) ()5 3) (%) (=

v A 2 3
(l—cloc_ﬁz :_4_ - ’;i_'x' - oC J

2

(b) Give a reason why *7 9 should not be used in the expansion to find an approximation to V3

|- %] ¢ 1

I 9 s [ < 4
[ | < _i_
9
-1 _ 2 (Total for question = 4 marks)
|2 = %
285 L e wf sultall b ol
q 9

. (Q02 9MAO0/01, June 2024)
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Q10.

(a) Find the first four terms, in ascending powers of x, of the binomial expansion of

4
(2+ 3.\'):

writing each term in simplest form.

-2

_a - -1
4 a2y " o> g4[alt+3x]] = 4xa £i+5v°]z=<i+%m>
_ ) -
(1e3) = 40 003+ (-3 (32)(4) +EnEnkad)(30) (D -
-
(i4— _}.‘DL) = 41 -

L

Yy
g0 & Ty o X g0t
& P\

(b) Find the range of values of x for which this expansion is valid.

(Total for question = 5 marks)

(Q06 9MA0/02/M, June 2025)



Q11.

(a) Find the first four terms, in ascending powers of x, of the binomial expansion of

J4—9x

writing each term in simplest form.

| (/L |
(4- 2> => [4(1-3) ) > 47 (-2x) " =a2(1- %)

2 7)™ =2 4w (DT DD HIRNE )

\
_ 2 ,L': | 1 - ﬁ—T)C - Qd_l_ c,?_’ _ LA 2 __,j
2 (1 q,“') [, % 19_‘63 \quac +
1.)" T ANV
2(l-2ee) = 2 - T e - T ® - Toe 4o
“ % CY 617-—

1
A student uses this expansion with x = 9 to find an approximation for \3

Using the answer to part (a) and without doing any calculations,

(b) state whether this approximation will be an overestimate or an underestimate of v3 giving a brief
reason for your answer.

U cpprosmed o WL e an oved estimeke  belowit the  pneat
tevms v He Blaomed X pemSion Mok howe wo¥ Leepn cccoaded
fov Wil be V\fﬂo\ff\\\/é’,-

(Total for question = 5 marks)

(Q07 9MA0/02, June 2022)



Q12.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Find the first three terms, in ascending powers of x, of the binomial expansion of
(3+x)?
writing each term in simplest form.

(3 ’rDC)’i) [’5 Cr+ ’—_5;)}4 => %ﬁLYH%@]

-1 -1

\ L
::—);(l+ 3’)

-1 N
#(H—?}E) = -él [ \ 4—(—13[’{)4—(;1‘)(—13(3‘)(%}#—--:}
1 = ’\5, [’l - Zx A l
o 2 \
4'3—;') *—c]’ - =+ 5—_}3(. + -



(b) Using the answer to part (a) and using algebraic integration, estimate the value of

J‘M O — dx
0. 3FX)

giving your answer to 4 significant figures.

oy

1 = J Goe (_34—&3'?’ A=

0.3

0-¢ \
_(_,-j C,u_(;""%‘-or_—(-l—;t}}‘kk

1 27
0-1

o ¢
S 1 3 4
- o2 g | 2
—_— bl - i —)C - _
ljlx. ZDC q‘z -I"‘xq:)(, ]
02
7. |t e oot TT
3 29 \¥ o-2

. (o)




|-

=\

’

1\

"

(c) Find, using algebraic integration, the exact value of

¥ ex
02 (3 + '\.):

dx

giving your answer in the form a In b + ¢, where a, b and c are constants to be found.

w= 3+2¢C W, = 3+o 4 =3¢
du _ 4 U = 3+0L=312
dot W = U\‘S
A’m :ol.')(‘,
34 )
f L Lwu-3D Au
3.9 wt
3"1’ G;\L" I_C( J{q
Wrour
32
3 -
\S ! £ - [C(VLL cJ.v\
vy U

31
[Lw;q SR -[(,Lm324-r'i]
3 L
GLV\ ——‘3_1 +I-—q T
a - _4°
CLln 7 [ 2C

(Total for question = 13 marks)

(Q13 9MA0/02, June 2023)



Q13.

The value, £V, of a vintage car t years after it was first valued on 1% January 2001, is modelled by the

equation

V= Ap'

where A and p are constants

Given that the value of the car was £32 000 on 1% January 2005 and £50 000 on 1% January 2012

(@) (i) find p to 4 decimal places,
(i) show that A is approximately 24 800

C) M’ "t—"L(’ [ \J = 22000 A—t 't’-: \\ , J = SOJOD
32900 = A—PU( _/Q 50000 = frf\l -——@
®:0 = 50000 ap'
Y 2000 Kot
S P
&
5 l/7
P - (2,—&) o 1.005% C(%dp)
D ke e
l-oCSY
A = 24 749L-%¥0 & 24 K00

(b) With reference to the model, interpret

(i) the value of the constant A,
(ii) the value of the constant p.

L) P( (-L\o(/-LSe,x/dVS e Voalme ‘74, e Conv on

W) P

re_fvdembs e f)\rolgov’c‘.ov\ol, L vesSe

[S¢ ’\rowxuowj 2001

NN Veday ujL fle o f,ad,\neow.



Using the model,
(c) find the year during which the value of the car first exceeds £100 000

€
(oYooo = AV°P

OO Q0O t
Tolo) _ e
A

(00 o
Lo | =—— |

+
Ln P

\

e 02099 = bl ?

A

(OO 00O ]
(OO ©Y 7

¥y o= LV‘\ A
Lw ¥

{00 009 \

L l-obs ¥
+r = Al-%¥72

\ ot €rcceeds —,@\OO/L’JOO Pl chs "i’h“’ 200 | henece T o L\jc‘w 1012

—_—

(Total for question = 10 marks)

(Q12 9MAO0/01, June 2018)



Q14.

A sequence uy, Uz, U3 ... is defined by

N
= 35
“i JJ

u . =u + 7cos[
n+l n

(@) (i) Show that u> =40
(if) Find the value of us and the value of us

— |
U u, = 354 1 5 -5

w, = %O
2
) w7 40405 F -5 (-0 = 2y
3
U\Ll' = 2¥Y + 9 CoS %7{—%(-:—1] = &?7

Given that the sequence is periodic with order 4

(b) (i) write down the value of us
(ii) find the value of =
) Uy = 35

D T, - R (15+4042¥ £23) ¢ 25
\ <

niw ; =
= ]—5(-1)

B 9 )

(Total for question = 6 marks)

(Q02 9MA0/02, June 2023)



Q15.

A sequence u1, U, Us, ... is defined by

Unp+1 = kUn - 5

ur =6
where k is a positive constant.
Given that uz = -1
(a) show that
6k*-5k-4=0
Ml = L Y - 5

U, = -4 = K (tw-5) -5

R T

C,\(i—Sl(.’q‘:’O S\/\OL/‘\/’

(b) Hence
(i) find the value of k,

(ii) find the value of 2

D) (3r-4)(2eer) =0

-1
P—— = 3
14 = 3 = >
L—— Y'«_,Sr.o"a—
LeCoandel WDD
W) we=t
%)-5 =17
b, = 6l -5 = ¢l
U, = -4
2

S uy = Lrr—-) =%

(Total for question = 5 marks)

(Q04 9MAO0/02, June 2024)



Q16.

A sequence of terms a1, a, as,

where k is a constant.

Given that

3
Z‘au =12
o -l

find the value of k

\

a, 41¢ +3

\

A3
al =

a4 kt+3) *3
gla TR +D
ty =

4 4+ 4K+ & gle Y+ 3k +3
Gt £k -2 =0

. (q.k—l\(\é—&— X)) = O
' \a =

. K
e A

\p,_c,uumﬁa S\
<=L I S
n Al Sempince

ot fLe Sowmat -

... is defined by

all terms of the sequence are different

ar=4

an+1=kan+3

(Total for question = 4 marks)

(Q03 9MA0/02/M, June 2025)



Q17.

In this question you must show all stages of your working.
Given that the first three terms of a geometric sequence are

8sinf 3sin26 2 +2cos28

0< <
and

oy

(a) show that

y 8
sinf = —
9

35w 2G PRENOEE S X >t
- 2+ 2LCoBTY
- 3%-‘-4 20~
¢slne
(35t 16) Y = wSine (2 +20520)
q &nt2®e = ILSInWY + 16 Slnp Cos 2

1"

< e ™
a [ asimeces o]? L NG +— bsTwe ((o5%e — SivTe)

Lolng + bsine (- 1sinte )

LSIME +6oin® - 22sin e

16 tulo osle =
10elnre( =S inted =
3
20 sinte - 1C,S‘IV\'+9 = 3)18nE - 32S8in"6
3csint e —~32 SM O —~2bstn & + 3288 =0
=
G sing C q%fvx30’ - %va\Le- — 9¢tn b + YB

* -
43-‘.1\9-:_0 9 Slrmge‘ - %Sbrll‘- e - cl$|rn.0’ +% =0

(51‘:/‘ & +f)(($((v1 9‘-")(GIS|'ml9 "%/> =

O
e AN o = — Sine = | Sx‘(/t(9’ - z[_
c,

5 hovon .



Hence, or otherwise

(b) prove that S. exists

o = TI = gSl‘V\.& = ‘K)Q E - éC,L
< —
T, = 280w20 = [ Sne (05
(b = LSine x [) “g
I, = b«

b

r= 11
R - —gdm = £ s 0143
—_— 4 i I'a
«H‘/,.7
J
Y < i \,\.a,\g,e %& JOQS CDLI‘S'{//

(c) find the value of S.. — Sio giving your answer to 2 significant figures.

U

- 9

o> lo

—

o]

"%

~M3

(2 -4
- > 225%10
1 - @0 | _
- 3 - 7

(Total for question = 9 marks)

(Q13 9MAO0/02/M, June 2025)



Q18.

A sequence of numbers a1, a, as, ... is defined by

where k is a constant.

Given that

e the sequence is a periodic sequence of order 3
e a1=2

(a) show that

K+k-2=0
a = ‘4('14—15 = L:E' = Ll
T
oA = (210 ¥2)\ Lie T rriC
2 (e L vie
-6 = \L(\u—\ +'z,\ (e v2)
- L* = —
\ | Vet
_ ]QL-P'S]C
L=
e+ (
2l + 2. = ‘cl—(—g\&

™ 11 -2 —o S



(b) For this sequence explain why k # 1

“rr -1 =0

C\*‘\SC\ﬂﬂ/z) )

'ooa =1 & = -2

r-og-f—o“,’

‘0 eCamie when |2=)

(c) Find the value of

a = L
o, = ale=2(-2) =~ -4
Q, = = el = - |

[

&u
S o, = :’33 (2-4-1) + 2 -4

80
0
r=l1

1

/ %ﬂ_ %-{,V’W‘-% :V\ m g‘%ﬁh(ﬂ/ v
\,_1:.9\/4.&‘* wobo be o YQeN\'vat‘C« %—e—f-v\,m,\bb :ﬂrcvt!tw S

— B0

Ol

(Total for question = 7 marks)

(Q13 9MA0/01, Oct 2020)



Q19.

The sequence u1, U, us,... is defined by

where k is an integer.
Given that us +2u2+uz=0
(a) show that

3k? - 58k +240 =0

w =7
T e -1
L
\/\3 = e - L - e Qle-1)y -ty : l‘—\_——l'?,\i.-—'],q,
k- e -t “ -1
2+ 2 (le-12) » e—2e -2 o
\¢ -
L
ZCK""Ll{—)-L\L"VL\ - et e - = 6
2l - L 2 (e -arkian) e —ne -t =
2le -1 J—llcm - eYIC F LyY e o e -B4 = O
21 - S€le + 240D = o S losn |
(b) Find the value of k, giving a reason for your answer.
(2le-e0)(KR-6) =O
A a4 =G
3
Y'fzieﬁ
loeCemsSe . pust
be Con fu\\,’cae/\/
(c) Find the value of us
U, = e - Y%
3 \¢ -1
L — 2%
€ -1
- 2=
-G (Total for question = 6 marks)

wy= C+4% =40 (Q03 9MA0/01, Oct 2021)




Q20.

In this question you should show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A company made a profit of £20 000 in its first year of trading, Year 1

A model for future trading predicts that the yearly profit will increase by 8% each year, so that the yearly
profits will form a geometric sequence.

According to the model,

(a) show that the profit for Year 3 will be £23 328

20000 x Lo¥ = a3 3a%

(b) find the first year when the yearly profit will exceed £65 000

(5000 = 20000 x |-0%"

12 ) v

Lw 325 = Lw [O%"
twn 225 = alu [ox

n = Lwn 2-26
Lnwlo¥

n = 15.7 TS Wen a= 16 vt Le \E.‘nlr Ylod 0\ ‘s\,‘,gﬂr& ek ESoc
/\‘\q_ jew s L@Q?w% L/D'\M‘ Le ne o , G+ ) =17}
/(L\M& N \{'60(/&/ 17)
f
(c) find the total profit for the first 20 years of trading, giving your answer to the nearest £1000

¢ = L0000 [ t-ox ' ° —1]

Lo

o — |

52_0 & J;c“ 5 000

(Total for question = 6 marks)

(Q05 9MA0/01, Oct 2021)



Q21.

Show that

L% )\ Cos YO
2 (}:‘,BL (o> (o

3
— 2
T2 ) s

\l

x
3Y) 9
(—) cos(lS()n)o =—
4 28

A

= "3
(.fa
= 2
"
= - 27
Cy
=
q.

\2_ oD e
2 n 01/ q
(
S (fﬂ LS o = ¢ o
2 v - (%) ¥

(Total for question = 3 marks)

(Q09 9MA0/02, Oct 2021)



Q22.

The first three terms of a geometric sequence are

3k+4 12 - 3k

where k is a constant.

(a) Show that k satisfies the equation

3k2-62k+40=0

12 — 3\c e+ (6

=z —— = —

2\ +y l2—3 e
(”f’élc}?’ = (‘44—(@3(3\4“»)
v 2
ey — e + 9k = 31 4 5oie 4+ L

C1a* - (14 16 +%0 = O

BH'L"GQ(C’ +ed Z— o Sl owan

k+ 16



Given that the sequence converges,

(b) (i) find the value of k, giving a reason for your answer,

(i) find the value of S-
VD) et —6Lle 0 =T

(la-20)( 31c-2) =0

j4 = 2D -« =k
3
“ le ¥\ 6
(R NS
c = Lo e e = et
pE e = 3
v = 2o +16 = 'L/Zd—l-é
12~ 3 (1) 12 -3(%)
= - }_ Yy = S,:
Y4 3
[
-2\ = 2 3 >
= ¢
E - i r-:.;ar_,": \a = 7'/3
12
& = 20 e L 4
e o Covnltvlj:mj
Scc\lmc\»C{ ¢
i - 2l +4 3C1) 4+ Y
D e, = B Ko
( “(_"3/4) 12779
9 = 256
O ~
e

(Total for question = 7 marks)

(Q09 9MAO0/01, June 2023)



Q23.

The first 3 terms of a geometric sequence are

where k is a constant.

(a) Using algebra and making your reasoning clear, prove that k=

T-1k

LL"I—'LL‘\
3

q\C—'S_

(g —&le = §le S

L

va ~ S 1C

<

\l

3-1k 5 97 2k 32“1' 1)

e -0

3

T~210

L& -2

207 -2

2 -1 -\& F&LC
b ye ~ "o

= Vg e

£ I =Y
’(T - - Sho e -
—

(b) Hence find the sum to infinity of the geometric sequence.

L=V L( 7D~k )
| g g - g = —
3
we=5 4(2-80—%=
a = 3 - = Z,q..:s
_ bed - 729
Sm 1 - 4 2
—

o |

(Total for question = 6 marks)

(Q09 9MA0/01, June 2024)



Q24.

A competitor is running a 20 kilometre race.

She runs each of the first 4 kilometres at a steady pace of 6 minutes per kilometre.
After the first 4 kilometres, she begins to slow down.

In order to estimate her finishing time, the time that she will take to complete each subsequent kilometre
is modelled to be 5% greater than the time that she took to complete the previous kilometre.

Using the model,

(a) show that her time to run the first 6 kilometres is estimated to be 36 minutes 55 seconds,

4% b = 24 mindkes (18t Glew)
Losx 6 = b3 mindkes ( sv. \¢M>
b 1x1.09 7 6615 windro (Lt 1)
[s6 Clem = 24 +6-3 +C.L1S = 3C TS rltes
©.95 xbo = S5¢°9 & 55 Secsceds
| 5 Lleen = 36 mlumbrs S S Secowds

(b) show that her estimated time, in minutes, to run the rth kilometre, for 5 < r< 20, is
6 x 1.05 4
St leww | é X [0S

[ Jew ! [ x Jos*

(
[

" v — 9
i lem ' b X 1:05

S howw .



(c) estimate the total time, in minutes and seconds, that she will take to complete the race.

20
Totel = 224G + S bxtog

f:S

o= (xios =62
o

C - 63 ( oS —1)

I —

l.es - |

Total —= 24 + Ilé([-o\s"’e-fl>

Totol = 17%-0¢22 nivwkes

P

owvg 2L xbo = 2:-532 Secowdk s &1 3 S&C/UV\(‘/{S

4 - CJ/ I
T o = 173 pilodps 2 seccowds

—
!y pwe

(Total for question = 7 marks)

(Q11 9MAO0/01, June 2019)



Q25.

A car has six forward gears.

The fastest speed of the car

e in1%gearis 28 kmh™
e in6"gearis 115 kmh™

Given that the fastest speed of the car in successive gears is modelled by an
arithmetic sequence,

(a) find the fastest speed of the car in 3" gear.

a=- 2%
T, = a+S o
1§ =25+ Sl
J= 1S-2% _ 7.4
5
Ty e 2+ 2(0e) = 61-% et
Y

Given that the fastest speed of the car in successive gears is modelled by a
geometric sequence,

(b) find the fastest speed of the car in 5" gear.

= 2Y

5
1S =27

]
ro- LL?B/Y > |-32(8
2%
T . av’
S - Y/
1S
'1‘”(';
Tg - %ééq4[£7f.,

-1
- . Cg@.? ]<|M)/l

P —

(Total for question = 6 marks)

(Q05 9MA0/01, Oct 2020)



Q26.

Q
£ 4

Figure 8
Figure 8 shows a sketch of the curve C with equation y = x*, x>0
(a) Find, by firstly taking logarithms, the x coordinate of the turning point of C.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

2C
)= ot
2C

L g = w X
Lun j - ocLlwn P&
) ;JV"M [ %% L
U\$\‘V\'3 |‘v-1?\n, et Mrf‘f"’”"“b‘ -4—",’
ot (9V'J“'°t el wj i

ST 1((_‘,.;0)—1'._’_;\7(,

Y J?n pYS

\
Dl_'?:ﬂl-"‘jc'\—j
am

ok ‘f_’j - ) Yl ot ¥4 =0

Polok I
3 Luse +O =0
M=0 Lwa = -
w?t —~1
e =<

~ |




The point P(a, 2) lies on C.

(b) Showthat1.5<a<1.6

3
j: 300

At w=|- S

ke
'j: l_gl = |- %37117300 ...

A e =16
§ = """ = 2-21280870

(+¥3721172%107 ... < L

20212805 -+ DL emd [ 5 Contlumens hewe 15X <)

A possible iteration formula that could be used in an attempt to find a is

% =D
n+1 n

Using this formula with x; = 1.5

(c) find x4 to 3 decimal places,

pc( = \-5

{ =S
'DCL = 2 [_\*‘5)

e, = 201-8) 7 T = 1622992162 .-

1=

Q= - 1-C35L94 3161

2 (163293102 = Lat269456. ...

l=1-46620459C
X g = 2 ( I- 46620¢59L) = 1673125301 _. .,

DCL\,‘O \°(—;73 (. 2:—);3

.
—

(d) describe the long-term behaviour of x,

A, ©5cil\akeS Lelween |

V\“‘-"/L‘ e~ r”t\/t‘i)nk- -i Z

(Total for question = 11 marks)

(Q11 9MA0/02, June 2019)



Q27.

50x* +38x+9

Given that f(x) can be expressed in the form

where A, B and C are constants

(@) (i) find the value of B and the value of C
(ii) showthat A=0

D Ses T+l 9 =k (Sxt) (-2 « 0 ((—23c) + C (52042}

Kt de=1/
1
e = ¢ (4-5)
c =2
At > = '2/5_
Sol5)- 7L+ = e( -2 (%))
- _l;_ -6
28 = (s 5_,_5
g =4

) At o =o .
a = A(DD) +@ + C(2)
A = 2A +4 + %
0 =2k

S AZO



(b) (i) Use binomial expansions to show that, in ascending powers of x

& F0e) =

-1 -
) = (S r2d 20—

-1 -
() = —LLF(Hf—g’:vC) +L(|—-2,7c,)

(ii) Find the range of values of x for which this expansion is valid.

fX)=p+qgx+n®+..

where p, g and r are simplified fractions to be found.

oorsy” r 20im 20

[l( | + %MJ]—LP 2 ( l"L’LB#

2

=

(Sac-l—?f)-b 1 -2

\

]

[

- -1
}_" L[+§3L) + l(l—?—r/)

_ ) .
L0 e () e Lo e toa() |« 2 [ 1) + L2 (3D

tlv-s + o ]+ al i+ vax® ]

1) =

1) =

_g,(()b} = L(.( - %DC
peey = 2oy
W Velid Lo

+ 7_5)(/“*4’ 2 k4o &St 4 o---

—_—

‘—q’LDC + 203 ORIV

16

11\4%

-
/\\,\,5 S Co V\-A«C‘-t-‘g')"\

1S wave \ra$b|f1,c)ﬁ\7./€,
Wit L WP Seleds T

\oe ) <

L
=

sunch

ound

\"230\ <

EARE

(Total for question = 11 marks)

(Q09 9MA0/01, Oct 2021)



Q28.

(a) Find the first four terms, in ascending powers of x, of the binomial expansion of

1

(1+8x)

giving each term in simplest form.

L ol (500 (a4 + (D) (2 () (1)

|+ &9 - %> " -(—?>2',>c,’S + ---

1
(b) Explain how you could use x = 32 inthe expansion to find an approximation for v .

There is no need to carry out the calculation.

Iy
ShSibuke 2 = L Lo (\ +°€ng} *

3
Ths reswWlls w Jg
™
\ >
Thon Substitulre wz L Sho I pase = T Ty 3950 >

""""“Ab"f\"_’] He Ves A ‘aj 2

r

To 4 ufgw%\twsw‘ fov {5

(Total for question = 5 marks)

(Q01 9MA0/01, Oct 2020)



Q29.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A geometric series has common ratio r and first term a.
Givenr#1anda#0

(a) prove that

a(l—r")
1-r

2 N -1 =1
0 - a+ av + av ,;____4—&‘/“34,5“/“ r oavr’

e -

2 n
S ot tav b oy + ay oo

cL ( l’rm)
- - n 5 hovow -

I -

Given also that Sy is four times Ss
(b) find the exact value of r.

1t S, = 455

al1-v'") so (1-7%5)

r —gr® + 3 =0

(r®-3)(rf-1) =0

|/s’
Soore 3 o=
(L\;ttﬁ
Y = 9
13 becase CF 4 (Total for question = 8 marks)
Yo crerel - o (Q15 9MA0/02, Oct 2020)



Q30.

(i) Find the value of

2
o0 o
i = Z - i
4 { !
o v
-0 l%) F\0 ;S a0(1) 220 175 = A5
A \l= p—
Y
r, = g_oC\",,\FL = 5
2
T, = 20(3) = 25
= —E = 0-9Y
[O
c .5 . 9 =90
o | 1 —-0.5

2
5,7 271045 +3.5 = |75

(ii) Show that

4k 4%
o - () V\'\—l\
AN AN

(\w353 * L’jSL(' o4 \a35t+°l + Lwﬁs §D> - (\%59\ + 1.353 +.--F ijs'i'q'\’l,ojsl"7>

lvg G _
35 @), Luﬁs P

by § |
Y (Total for question = 6 marks)

AXL =2 Ohown (Q08 9MA0/02, June 2019)
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Q31.

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Show that

where a and b are rational constants to be found.

J\AAV Wy - SVJM

3
= Lwat AV = OC  dae

Si\f = J )L] e

|
e 2C
Jodmez O \l = DLq
P ¥
L= ')Ej Lndt - x A °l_"°
Y 4 I
¢ 3
o= X L "5 > dac
4
C‘L
4 ic |
2 ¢ 4
— 1
L= [(__C,_) me — Ce >
4 S
3 c“‘ (
I = ( 9 X 2 - - + —l_—@
4 (G
-2 ¥ (
T o< — € + —
1 |6 lC

2
[ X*Inxdx = ae® + b

(Total for question = 5 marks)

(Q12 9MAO0/01, June 2022)



Q32.

(i) Show that iﬁ +5r+27) =131798

2 [J\L(‘,.]

L(3) + %[1(5)+|6(63J 4 - =

2 -1

4% + 6%¥0 + (321070

(31 29%

————
— —

(i) A sequence us, Uz, Us, ... is defined by

100

. zll'
Find the exact value of =

ul:'z’é
v, = %,
W, * ¥y
MU\ F 3/'2,
Tu= 03+ = 2

(Total for question = 7 marks)

(Q04 9MA0/02, June 2018)



Q33.

NN

(a) Express 2 cos 6 + 8 sin @ in the form R cos(6 - a) , where R and a are constants, = ° ¢ 0 <<

Give the exact value of R and give the value of a in radians to 3 decimal places.

Rloslp-a) = Rle5BCoda + RSMmESMa
2 oS E - % Siw e
Ao = ¥ R Co%e =72
— = —
°(="{70vv»\(—1-> ﬂ\-‘-'—(jg"q,'z,"-

- 1.326 G4p)  R- 2™

JE—

P —

2{17 Cos (@ — 1.320)

The first three terms of an arithmetic sequence are

Cosx cosx + sinx cosx + 2sinx X F=nrw

Given that Sg represents the sum of the first 9 terms of this sequence as x varies,

(b) (i) find the exact maximum value of Sy
(ii) deduce the smallest positive value of x at which this maximum value of Sg occurs.
= oSt
- _ '-'1 \

So= a5 [ 2 Cos (a-1-320) |
S = A Gs (ac-1-320)

> = qfn x 1 =49
Manrc
) % occows o Ces (ot -1-326) = 4
M
- 3216 = O
P = - 326

(Total for question = 6 marks)

(Q08 9MA0/02, June 2023)



Q34.

In a geometric series the common ratio is r and sum to n terms is S,

Given

1
show that r = + vk, where k is an integer to be found.

5 = %xsg

o0
¢
a < a( 1=¢°)
- = - x
(—v 1 =¥
.
T = Fa — ¥avr
%/on-tr6 = (2.8
A
v o =41
SRS
¥
(4 3
g = A
(2)
e 2
2
S
i
"4 =2

(Total for question = 4 marks)

(Q10 9MAO0/02, Specimen papers )



Q35.

(a) Use the binomial expansion, in ascending powers of x, to show that

\,-"'(4—.\')=2—§r+kx3+._.
where k is a rational constant to be found.
_ — o - "o
o SEE s G A e a1

20-33" = 2] L (D08 + {(4) R —

0% g

2 - ¢ _3014__
4 Cw

A student attempts to substitute x = 1 into both sides of this equation to find an approximate value for 3.

(b) State, giving a reason, if the expansion is valid for this value of x.

’Bfr“’me,CUwo\t.‘g.,\ °‘”,"j \IC‘L[J N Wl I«% ] e 1
e[ £ 4
A <q  Hus =1 ' vahd and Gew bt usel.

(Total for question = 5 marks)

(Q07 9MAO0/02, Specimen papers )



Q36.

J—
1+ 4x 5 5 .

(a) Use binomial expansions to show that V1-x e 2

(JW)(T\_T: > => Q"'“WC>\ILC 1-:05—)/

C\-\W')L)\IL
\
Q RN
-\
G-x) "
(oY ™

]

Ca (5)we0) + (5 () (o) () +

|+ 23 - 2507 4 ---

(!

L (M- 4 BN TR 4+ -

(4]

\ 4 'D,[:_ 4+ 290
T

(\-\—Q—DL —2%1’4—-_-5( |+ D—; + 37’_;/_7'4. \>

2C 2 2 2
_'L + - -+ ’{('DC + 2> + oC — 2DCL +



X =

A student substitutes
approximation to /g

| =

S

(b) Give a reason why the student should not use ~

A—ffwno:w\e\f:ov\ \rS '\fc-kt"’k Cf’ I a»cl <1

2l £ lq

o )
oV £ visbve b

VeenCe Ce\«a}\\.’b’:ct/\ :@—J\/ \rc\}\,\g(‘}\'l“b:} ? >
nok- VOL:A.

|- ) <)

l»c\

g

=1+—x—=x?
2 8

< |

into both sides of the approximation shown in part (a) in an attempt to find an

only

' 1
1 > Zk’ \r\CV\.Cf/
Y
(c) Substitute = 11 into
11+ 4x 5
Vi-x 2
to obtain an approximation to 6. Give your answer as a fraction in its simplest form.
o I
|+ & > )
— = — = l -5
|~ = z
X8
— — —

=
S

(Total for question = 10 marks)

(Q11 9MAO0/01, June 2018)



