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Answer all questions in the spaces provided,

1 The firal three terms, in ascending powers of ©, of tha binomial expansion of

]
(9 4 2x)? are given by
T PR T
194 2x) “‘"+3’5.q

where o is & consiant,

1 (a) State the range of values of x for which this axpansion is vabd.

Circle vour answer,
[1 mark]
2 2 9
x| < q x| = 3 |xf <1 @
1 (b) Find tre value of a,
Circle your answer.
[1 mark]

Jn 20473571
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A student is saarching Tor a solutlon to the equation f{x) = 0
He comactly evaluates
fl=t)==1and {1} =1
and concludes that there must be a root between -1 and 1 due o the change of sign.

Select the function f(x} for which the conclusion is incorrect.

Circla your answer.
[1 mark]
N Py, = 2x+1
flx)=x fixy=xr m‘ll'_x+2
The diagram shows a sector OAB of a circle with centre O and radius 2 |
1
A B
2
0
The angle ACE is § radlans and the permeter of the sector is &
Find the valua of §
Circle your answer.
[1 mark]
@ V3 2 3
|
Turn over for the next question
- ) - Turn over b

s TIER1

{in ! mrile
ALY Y



4 (a)

4 o)

Mooy Mwdd HWj

A
Sketch the graph of
y=d4-|2x -8
il
L34
(i)
0 (o) N3
\
/[ﬂrl.} \ |
(3 marks]
Solve the inequalily
4—|2x =6 =2
[2 marks]
i.l:e;-—b'l < L
-
La-lp< 2 de-b4-1
< § L : Y
4G x 27
2ex <y
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Dk 1| i
Prove that, for intager values of i such that 0 < < 4 -
2"*::'3“
i [2 marks]
-0 v ek ST, MO Y BB | '
Y = _lMl= 5 -7 =3
ekl
= . = b7 3 =y |
L I
n=12 1” :3,13—3_"—_1_“4- ;
D&n<H '
|
|
|
[
Turn over for the next question |
o Turn aver »
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]
I ani wrie
(] Four students, Tom, Josh, Floafla and Georgla ame attempling o complata the “w.».:"

indefinite infegral
l;ulr forx =0

Each of the studenls’ solutions 1s shown balow!

Tam lid.-r=lmr
X
i

Josh ?d't = kinx

’
Floaiia 7 dx=lInAdx

[ 1
Georgla Ed.r=lnx+.:‘
6 {a) () Expiain what is wrong with Tom's answer.

He "Wad vod  powded o Condtund  OF

L RGO, -

6 (a) () Explain what is wrong with Josh's answer.
{1 mark]
T Wolteeit Yandd be added

ratlar  Then Al bopluad

| & (b} Explain why Floella and Georgia's answers are aquivalent,
[2 marks]

EJLUJ-/_‘. F- |'5"?-"5 |||'1.-i:||..-"l'-: ‘Iﬂ.ﬁt‘l' lh‘:" ='||.'|.',|..‘r1:-II
whare c= la A

mn
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{

7 Conseculive terms of & sequence are rolsted by anes

Ben
Mypq =3- iqr,rji

T (a) lnthecasaﬂﬂtn,l-=2

7@ () Findu,

[2 marks]
Mi= J-2%'= —|
M= 3--) =1
7 (@) (i) Find
[1 mark]

7 (b) Stale a different valus for u, which gives the same value for 4, 38 found in

part (a)tii)
[1 mark]
oy ==L
Turn over for the next question
II Iln o - Turn over p
o7 inaT 5T
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8 Mike, an amateur astronomar wha llves in the South of England, wants to know how
the number of hours of darkness changes through (ho year.

On vardous days between February and September he records the length of time,
H hours, of darkness along with ¢, the number of days after 1 January,

His results are shown in Figure 1 below,

Figura 1
H
18-

14 -
12

10+

0 50 100 150 200 250 300 50 ¢

Mike models thiz data using the equalion

2t + TDI-T&}) T

H=3£?sln( T

8 (a) Find the minimum number of hours of darkness predicted by Mike's model. Give your
answer to the nearest minute.

c o (amita oy ﬂa\j \ [2 marks]
PIPARETE- ST ST UE I SR —_.1'Fn_5__ =
e AT T TS) = 3
3 LS z |
™
H==3%F 411-3= 3:33 =} hewrs 50 wming ‘

o4a
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8 (b)

Pl 5 TV LSy

g9
Find the maximum numbar of consecutive days whera the number of hours of
dgarkness predicled by Mike's model excends 14
L7 L% Wy 38 . [3 marks)
38 sl = des ) M =W
: t'-.LLunl 1“1] _ ddae T
i ) ., S PR 1 |
b= A AT, - b4 TH, 43-33, 300 1114ﬂi'ﬂt|
Y04%- 300 = (0%
Question 8 continues on the next page
[
|
- Turm over
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Do nat wnis

B (e) Mike's friend Sofia, who lives in Spain, also records the number of hours of darknass e
on varfous days throughout the yenr,

Her rezulls are shown in Figure 2 balow.

Flgure 2

14' ) 5%

12;

) 50 100 160 200 250 300 350 !
Sofia attempts to model her data by refining Mike's model. '
She decides to increase the 3.87 value, leaving everything else unchanged.,

Explain whether Sofia's refinement is appropriate.
(2 marks]|

lncreasing Yo 20273 valurL wetld  andrtase

e (ovnge tr{.#‘bd——ﬂﬂq‘:h,“mm dafean vk I

SALLERE '-11311- WA I-.]I:'U-.-f'lr"--
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2—“? i T
8 Chioe is attempling to wrila TR s partial frections. with e
I T g " Pt fracions, with constant

nuUMeraiors.

Her incomect altempt iz shown Balow,

-
Step 1 2xt+x - A " B
e+ e+ 2 x+1 (422 .
Step 2 % 4 x= A+ 27 + Blx +1)
Step 3 letx==-1=4=1 ,
Leti=—-2=8=-§ .
|
2
. 2rs4r i | B i

AN+ 2P x+1 @42P
9 {a) () By using a counter example, show that the answer obtsined by Chios cannot be

correct.

2 marks]

hlk %= &

S n
KHE = "3 = Tyt =~V
LS =F BHS . St Conndt B Lok
8 (a) (i) Explain her mistake in Step 1.

[4 mark]

Jo TS
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13
8 (b) Write —fhzl a as partial fractions, with conslant numerators
{x 4 1){x 4 2} ' '
[4 marks]
data X = A + & 4 &
L_'.L-lll,\lulﬁ?_l" A - L Ri’l.-*'l-}‘.
=7 2xten = P.L1+1_'5"'J.-?,L1H1!|L-p.,+1‘|.-..:,Ls.*u’]
by =-1 =t Bk =]
4+ =-L =7 e = ¢
' ey =T 2 = [ + B |
=18 = | |
I-I l:['__l + p— h e ] i - fg
(=+1yler2)’ > | xtz (x+1y T

Turn aver
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A el W
10 {a)  An erthmelic series is given by .
2
)_!Hr )
10 (m) (1) Write down the first term of the sares.
[1 mark]
|
10 {a) (H) Write down the common difference of the series.
[1 mark]
L
10 {a) {iii) Find the number of terms of the series.
[1 mark]

|

JumTasT



10 (b) A different arithmetic series is given by

100
S tbro)

=10
where b and ¢ are constants,

The sum of this seres is 7735

10 (b} () Show that 555 + ¢ = 85

~ S

Mlugvws Mooad: € Eay

o noil wnis

[4 marks]

= 0b +cC

n
o,
d = b
L

= |00k +~ €

%LLLIDE+EE + %0k ) = FF35

=7 il 58Sb4+c¢c) = FF3E

1.3

Turm over
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ﬁ:l-;ll*l:lh
10 (b} (H) The 40th term of the sedes s 4 imas the 2nd term, "
Find the vabues of b and ¢,
[4 marks] |
Ll,-l.||'|'|;:|q-l.-'|='|-'|.-"’|'|:.+'|'.- .
=7 UMb ko = HHB AL
':-'1' Eb = 3¢
=7 o = _Ig'h
=1 b5k + 5"3'5 =4%
=" 0Ok = 2155
=2 b = |5
= & —= L%

T

dunAhFIaTH
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T D s
1" The regeen R enclosed by the lines x =1, x =8, y =0 and the curve T
VY= I [H - I']
is shown shaded in Figure 3 balow,
Flgure 3

g |

R

All distances are measurad in centimetres.

11 (a)  Use a single frapezium to find an approximate value of the area of the shaded region,
giving your answer in cm to two decimal places.

[2 marks)
4 =lnl8-1) = | 9y
Yz lnl3-6) = 069 .-
Area = T(1ad + Ind)
= b'593¢
= II::- b0 L:.-'-.h.l' ;I., “I‘I’:I
I
I
Question 11 continues on the next page I
‘ I
Turn over »

17
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¥
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11 (b} Shape B is made from four coples of mglon 7 as shown in Flgura 4 balow.
Flgura 4

Shape B s cul from metal of thickness 2 mm

The metal has a density of 10.5 gfem®

Use the trapezium rule with six ordinates to calculate an approximate value of the
mass of Shape B.

Give your answer lo the nearest gram.

A [5 marks]
Brea st R = ZTx [lnF v laidetad L(lnk +in5lny
swd]) = Fe205tien®
W e 3 ﬁ‘l'\-ﬂr*f‘ E = Lx 305w oL
= 5Egh.. fpa?
Mors ot Moyt B = ST bk wI0S = bo S2.--

Jun0TAST
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11 () Without further calculation, glve one reasan why the mass found in part (b) may be:

11 {c) (il an underestimate,

| (1 mark]
Tl Oure 1 '#-13*-*“"'—-3- % ComnCoare .
i
I
|
|
11 leh (i) an overastimala.

[1 mark]

Thi Awrbiers  nowe bain rouwmedd .
I
I
I

Turn over for the next question

~  Turn over k
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12 A eurve C has equation o

xd BN ¥ + COB ) = AX

whem 4 is & consiant,

C passes through the point P(u"'ﬁ. %}

12 (a) Show that 4 = 2
- ﬂmml;

'[ur.i'llhﬂ_’"h*mﬁf‘ﬁ = B3 |
=2 3J3 + 2+ ‘%— = A2

dy E—E_I.risiﬁy
12 (b) (I} Show that R

[5 marks]
iﬁ&hﬁ ||r'rLf>|l.M A et Abua |

[ : . ol
31.:'5'-11:1 -+ Irimj T'L-;_ -— 5-'.]‘\.3 ""’dh_-_-‘_ =1 |

=7 dﬂ#&g_LI.jLﬂ"zﬂj '-5--_&-315: L- Bt suny

|
== ﬂf"ll:i.h = 2= 3wtsaiy |
X Ty - Seny |

I

Jun2TI8T
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e ]
ik (T
b

|
12 (b} (i) Hence, find the gradient of the curve at . '
) [2 marks]

%fﬂ,xmh - 232350 g

TR E ey Tl -&m“”ﬂ
il
= = 5;3
12 (b) (Hf) The tangent to C at P intersects the x-axis al Q.
Find the exact x-coordinate of C.
. [4 marks]
Gudririk o} fongank = 'rr.":"
E queren o} ‘-M-gm.k =7 J S Bl I,-,r_.-fﬂ I
I
T

Ak 4 =0 =3 x= I3 +* g
I
I
I
Turn over b

A
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13 The function | |s dafined by baw

2543

o YER¥A2

i flx) =
|

13 (a) () Find ! .
l-lll'j [3"““’-'.

ik 3 F ek

= Jx-44 = 2:43

=T %Y -2x = §+24
| =7 XiY-2] = 3 +Ly
| =1 L= 3«2ty
¥y-1
N

=L

so §7 =

13 (a) (i) Write down an expression for T (x). '
[1 mark]
) = =

Jur 2T
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£3
e s S
[ 13 (b) The function g s defined by s
2
i) =% ?'E“‘ reR0D<i<d
13 (b)) Find the range of g.
(3 marks]
qi) = & .
Altx) = '1_15._"-!-1 "5'\} e =0 :
r == liSb2s !
|
e B P R A
b B i |
[
!
|
' 13 (b} (I} Determine whether g has an inverse.
Fully just Ur answer.
¥ justify yo s

| gle] = 0 =gles) |
‘ JLo9e] b e mqujﬁm;}l.mmsﬁnm

ATE Wt ono inyii .

lﬁ“m © Turn over »
.
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13 (e)  Show that lﬂ.‘.,;"';.";:
| Nar
48 & 20 — 252
T 2
gt 2X2 —Ar 4 B
[4 marks]
j,-{-w.'} = ?_E\J-_ll\lj'__ 5 [ni“j\!
V- | V-1 /
8

1

2 ilq:uﬂ- 1z 4+ S \l - [ 10 ‘5'“]
W o?-vyxsrty | O\ =TF]

£

|

2 (Mxte 12 —(j0x415)x-2)
(F-z) * -2}

Z

1
= 3% T4 Lux &+ (8 Ot r 2 0x - \5x + 30

ka:. -1yt

wWe +2%x -7
2L x-2Y*
— YE+Z¥w-2Lx"

ELI-E‘L"TE

ArgTTARTN



13 (d)

Wil

Moy Mode ©

L.

25
L= i wele
i (T
It can be shown thal fg ks given by bae
Ay - A0y 1 B
W) = 4
with domain (ve B Dy <4, x & i
Find the value of a.
Fully jus ANEWHF
ully ustify your i
o -Bx -4 =0
s ij_'-;:‘“
b
b
Turn over for the next question
o o Turn over B
JUnETASTH
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14 The function [ is defined by [ b
=2 =1 whara x >0
| 14 (a) f{¥} = 0 has a single solution a2 the paint x = a

By considerng a suitable changa of sign, show that x lies between ( and 1
[2 marks]
ty=3J8 -1 = =
‘1":.1] _— L3]1:|T‘_"

So Flo) <o anmd §U) b Shews thak Hace is

[k

Z

fo Ll ke ! LR rp e Lﬂ|li

|14 (b} (1) Show that

1 +xIng) |

P"[.I'} = 20T

[3 marks]
I

| Plays ez« Pl
| :*..35[__3_};+ﬁ'm31

' = 3:{2_:11],!__" Au'x;-lu:m!]

a*|\ +:'.-||nq|.1|.
T S

durTRAT
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F—— - Do ot wetw
14 (b) (i) Use the Newton-Raphson method with x, = 1 o find xy. an approximatian for . | i
Give your answer 1o fiva decimal places.
LAY [2 marks]
Xnash = Tn = £01n)
=] o = | = ﬂ’_""‘.:'_. = 053219k
T )
= k3 = ‘= ) - oiyaunes LBdg)
£llx2)
|
I
14 (b} (ili) Explain why the Newton-Raphson method fails to find o with xy =0 I
[.'!marku]l
e would nor COnvirde oy all vakkets
g L wewkd bBL Q.
o Turn aver »
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The region enclosed between the curves pe=g¥, y-ﬂ—:i and the line r =0 ig

shown shaded in the disgram below,

Vi

Show thal the exact area of the shaded region is

Bind —5
Fully justify your answer, |
o [10 marks]
lnrercephion °F Y=6b-2* aad =-ons
{:,—E.-;E =)
=3 'E-'*II:G =07 %: nk =7 2= 2ink I
Find wmers g hos d:ﬂ,lmda:h_ﬂﬁi |
Tl LW T
=7 e*= L—{,Wl =] E,lTE,‘:LuL-; = 0 [
=7 (eTes)(e™.) =0 |
=7 & 43,50 €M ez =7 %= 2inT(=lny) |

2T



H.th '-ll.'.l:lj_ IEU'&*]
29

y 1 {3 el e
. J ﬂﬂ"c."—ﬂ-t il
=1 - -

- _LEL - 2e% _ﬂ_q':“

END OF QUESTIONS
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