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recucsive sequenca
1. The sequence u , u,, u,, ... satisfies (plusaimb n a deewm
Iu = 3u —25{ on e raﬂh.l- gwes
Given that e next jerm on
- u,=7 starting pownt We \ef+)

s u,=4

(a) find the value of u,

ed & o ierms @

(b) find Z u, +2r

Sum S starting value 3)

(3) This is 23 recursive sequence 2

unﬂ -3u. o 2""\ 7, 4 Y NJ4 -

Cp notice how : N />

. n+lis 1 more han n
N4+42 €1 worte han n+\

5 O Pt NNLAEIGP [ P °

|| iaiu,..ku —> U, =6 5 &R B

U +2 means Start +he ceguence
Z(r-l-r‘) at =1 and sum ae\\q-\h.
r=1 terms UR to r=4

Ug= 3 -2u, = 3(4)-2(c)
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| Question 1 continued

@ substitute iwo Sum o

remember g w, =

4
U= 0

4

= 0 2 L3 + 4+ )

r

"
-

3+4201)) * (6 + 2(2)) » (4+2(3)) (0 + 2(4))

= A%

O \7\\?“ \’\73} 005 ~’\>::\ \\E/A\\\\ R HHRRRRRLLAIKKK:

(Total for Question 1 is 5 marks)
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2. The table shows corresponding values of x and y for a continuous curve with equation

y =1f(x) between x =—4 and x =5, where « is a constant. i
Interval Bt 4wo X-coords = h of Hespezwum

X -4 | 25| -1 0.5 2 3.5 5

y | 416 (291 @ 173 | 137 | 143 | 228 Y3

Y1 multipied by 2 g gy ore shared by two
The trapezium rule is used with all the y values in the table to find an approximation for ) pe_z\a

J- £(x) dx

Given that the value of this approximation is 19.3

(a) find the value of the constant a to 3 significant figures.

(©))

(b) Use the given answer of 19.3 to find an approximate value for
5
j (2f(x) —3)dx
-4

5 A 2

\ fx)  infrmula  bookiet.
Tha graph is onl 2

CvauySIHLNIZLMMIONOG 0

lonod

a Y| Y. 3 visua\ fepresentation.
-4 - - 2 3. N
h=2-0.S=L.§ EXAM
r , -
= J
2 2 s S 6 3
-y
= |
2 5 . -
\
ﬂfa—%{ﬁ#ﬁ{w . )
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Question 2 continued

9.2 = 2 (6.44+2a + 14.98 ) -
4 )

- 3 \

19.3 = 2—(21.32+23)

9.2 = 1S.99 + .3 —» a:=12.201

az=2.2\ (3 sff.)

b rules .

~DONOTWRITE IN THIS AREA

A ‘ flx) + 9l Ldii\‘iéx)dz*—jigf dx
% " gy ,%.4'“”

[

_—4;; < 0

(Total for Question 2 is 5 marks)
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3. A circle has equation

X +)y +8x—14y—-79=0

(a) Find
(1) the coordinates of the centre of the circle,
(i1) the radius of the circle. .
PO\'\+ (O’ O) 3)
Given that P is the point on the circle that is nearest the origin O,
(b) find the exact length of OP
(2)
\ wclo ¢
2 L
(-2 Yo+ (y-y Y = ¢
cenmre ~  Ycentre

> rewrite qiven eq. into  standard form ¢
3 ) e
2t + 82+ Yy -14y-F49 =0

(1) complete e square fbe dJermS with x ¢
Kt AR+ gt -4y =19
padd (BY" & Lo sides &
| N
7¢_+%x+(3 \"4.3’--145 = 39 +‘/_8-\:'

2 ) 2
2% xll Ay® -1y =3A9+16

24+l + 31_ \4.3 = Qs
(x+4)" . y*-14y = aF

(x-l-ﬁ" + 51—14-3 = Qs

L J

6
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Question 3 continue
LQAL@M °
.:- a t
(x+4)" « y* =14y « (14 = Qg + (14
= v \ ) \ 2 )
(+4)* » y2-14y + 49 = A5 + 49
(x+4)> + y*— 14y 4 49 = 144
G Pacrorise
(x+4)2a (4y-3)" = 144
-(-)
A@:_Lw):'_*fjj— )= 144
(i) coords of centre = (=4,%)
— RECALL : distamce formula
& / |\
(-4,}) d= -2,1* + (4 -u.}'
cq .
v
%&Xp -
lengihoP = r - distance CO
= |12 = d(-4-0)* 4+ -0\ %
= 12 = 4 1e+49
=12 -Jo6s
(Total for Question 3 is 5 marks)
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4. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

(3+2x)" g (a +b;)n

="

(b) Hence find the coefficient of x* in the expansion of

(sz - 6ij(3 +2x)°

X

giving each coefficient in simplest form.

C))

3

(3) Binomial expansion formuda 2

(a+bx)" = "C &'(6%)° + "C () + "C &N (bn) 4

C = ni n: power of binamia\
N L (posmon of term) -1
Q) Find coefficiends g e NIV D=
C. = 4 —— (FinsT anD LAST "C. pRe
FRCA ¢ AN )\ 7&15@3‘{,5,,:-,1) A
C - 6! = 6 4 .l 4
(G- J N
6 o 6\ =\ oy an __ _ _
|C (=22t
“c = 6! = 20
(-

6=2

L
(2422) 1(3) lzx) v 603Y (22) a1s(3) (2x)
* 20(2)°"3 (ax Y

= 923 + 2916 % + 4860%* + 432023 «....
R 0 O A = om
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Questuz 4 continued

(b) (22 __\(3+1x)°

we can N\u.lhph' each 4erm in (3-11 /62)
by each ‘erm of 4w expansion of (3+2x):

M\

e Find aW 4the values that multiply +to give a
term with 9t ¢

22" % 329 = |4Sg e

-
— 1y 432093 = -390 x?
fox

OM, addA e terms o
14522 4 (-720)%® = F2Bxl

CoefGicieny = 723

COMNON MISTAKE = Do NoT ADD 4R60x%
TO THE TerNS, SINCE 1T No LONGER
HAS VARIRRLE x"‘ WHEN T 1§ MULTIPLIED
BY 2x?* oa _6\_

v, -

(Total for Question 4 is 7 marks)
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The depth of water, D metres, in a harbour on a particular day is given by the equation
it
D=8+55in(z+3] 0<t<?24

where ¢ is the number of hours after midnight.

(a) Show that the depth of water in the harbour at 2 am is just over 4 metres.

. PM M

(b) Find, to the nearest minute, the'first time after midday when the depth of water in
the harbour is exactly 6 metres.

(3) midnight = |2 AN
2 AM = 2 hours afier midnight
So £ =2

C))

D = %+ Ssin (.’F_(l) ~ 3) DONT FORGET TO
e SET CALCULATOR
=  + €Sin (L.v_a,) o RADIANS !
3

Ds 4.0% (3 s.p.)
4.03 >4

(b) midday = 12 PM

—
[@-;g-\-s's\n(ﬂz +3) ]_:_S-
Si'\(m_*--\-‘!p) = -

6 s

.'DOL.\.‘L = arcsSin (-%)
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Question 5 continued

ON UNIT (\RCLE $

Vs > calculator angle
for arcs'm(-g_) = -0.44S...
<

We wvneed 2 +Ve VIVW for
t, So use 2

&=+ 0.4\\§S

Nt L3 = n+0.41S
3.SS

+
o
"

+ = 6(3.55-3) - |.0SG hours
Nn

1.0Sb XG0 = (2.38 mins

Sne e guestion is asmna for Ao frst
e , we must Yound UP O s

. / \ﬁs
c G2 6228 (94
o <6 =6 >b

so £t= 04 mwures afier midday = 1:04 PM
oR 13:04

(Total for Question 5 is 6 marks)
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6. f(x)=4x +px’ + 8x +4q

where p and ¢ are constants. two v aV"\a.b\l..S imp\\es
Given that we will need 1o form
» ({(2x +3) is a factor of f(x) Simu-tamecus eguations.

* f(x) has a remainder of —5 when divided by (x + 2)
(a) (i) show that p =10
(i1) find the value of g.

3radie&l- <0 (5)

(b) Hence find the range of values of x for which f(x) is decreasing.

(Solutions based entirely on calculator technology are not acceptable.)
“4)
@ (v (O set the factor egual o zew 3

@ suvthiute x=-2 ww fx) =0 3

Axd + P2 L Bx + 2 =
4(—%}3-\- P(-%)z-t- 2(—‘?) +494=0

-E—-&-.‘.'_p -2 +9 =

Apag-Fe olq EQUATION 4

@uSe o [ReMRINDER TH eOREM :
if _-ﬂJ. quot'\ex.l- 4+ remawndar 2

(-1
+an -P(u) = remainder

(% +2) aives rematndar -S
Harefore f(-2) =

NN 0 O arom
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Question 6 continued

@ substitute ==L o f(x)=-S2

Axd + P2 B2 4+ ¢ = -
4(-2)3+p(-2)*+ 8 (-2) + 3 = -

'31-\-4') -!(p-l-q,lf-‘-\-S'

4p + q “ 43 =0

METHOD 1: eliminakion ¢

4p + 9 43 =0
| \
i
<P+ 3q-55=0

—> EQUATION 2

(it) substtwte p=l0 Wi any of e equdtions:

4(10)+ 9 = 43
40 + 4 = 4}

q=5

o NN O 0 R
P 7 6 3 8 9 A 0 1 3 2 8
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Question 6 continued

(b) F/tx) <O whan gradient is dacressing

DIFFERENTIATION

£() = 42> + 10x>+8x &+ 2
£1(2) = 3(4)e>+2(10)% +2

= 2224+ 2% +§

f(x) = ax"

£ = naz“-

)

Find roots ¢
2t +20x+8=0

(122« 8 )(x=+1) =0
4(2%+2)(x+1) =0

= =2 or 2= -\

3

IMRGINE THe GRAPH ofF () guadrahc S

£1(%)

So qradient 13 decveasing wiham

1< 2 L -2
3

P 7 6 3 8 9 A 0 1 4 2 8
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Question 6 continued

(Total for Question 6 is 9 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < x < 27, the equation
3sinxtanx = 11 + cosx

giving the answers in radians to 3 decimal places.

(i1) Given that

« 0<O<90°

e cosf=

W | =

find, in simplest form, the exact value of tan 6

C))

2

(iYy JSinxtanz= \| 4+ COSX —» tanx = Sink

C

3Sinke SIN% = |\ 4 COS R
CoSx,

COosSx%

osx.( 3sintax | (11___-\:@5?-) cosx

cosx = Aad Ml “TIT
3sin®x = 1 cose + Cos* »

Use identity : » Sin?x + cos?xz =1 |
T GGt - - cosx

3(1-cos? 2) = 11cosx + cos? x

2-3t66%z = A\\COSX + Collx

. =2+aT8%%x -2+ 3coslqg

4Zos"x. + oS -3 =0

Ly FACTORISE ¢

(Acosx - ) (casx+3) =0

REJECT
ronqe of

COS)¢.=“/4_ or cos)czid‘l"CG’Sl S

Ly, SOLVE POR .

coS 2%_ , 0 LK <2M

P 7 6 3 8 9 A 0 1 6 2 8
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= DONOTWRITE INTHIS AREA = oo

DONOTWRITE INTHISAREA

 DONOTWRITEINTHISAREA =

o
E
n .
=
n
(1]
"
1)
“I9
|
u|—-
(1]

Question 7 continued

» = arececos !
3

% = 1-21% (2 d4.D-)

ON UNIT CIRCLE ¢
n. So: . = 2AN- 1318
e = 4.206¢ t 3d.fp.)
_— L —
' (2= 1.313, 4.265 )
N 1318\ Cos 0 \ /
o \ an FingL  ANSWER |
|
Same Valu
For cosa
31'/,_

(o) cos® =213 , 0<£9<Qq0°

CoS*P = 1-Swn 28 !

242

(Total for Question 7 is 7 marks)

J
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( )

8. (1) (a) In an arithmetic series the first term is ¢ and the common difference is d.

Show that

5, =3 {20+ (n-1)d)

HMIONOG:

€))

%K

(b) Hence find

A

900 + 892 + 884 + ... + 500

ha§ common )
(i) Given that the first three terms of a geometric series are ratio Cr‘.

RS
SRRRLRRRRLRLRRLRRKS

m
=
2
> > X

k+4 k-2 11 -k
where £ is a constant,
(a) show that

2k —11k—40=0
3)

Given also that this series is convergent, &) PP roachas 'Pl“‘t value
(b) find the value of S

Spc3+(n-1)d+2+(h-2)d *+e..+ 3+ +3

\ doub »

Snza +a+d +eeet astn-dd+as(n-Nd |3
Sns3+(n-Nd+23¢(h-2)d *+ec.+ a+ad +3a

28, = 23+(n-1\d + 22 +(n)dl 2a+(n-\)d + 25+ (pn-1)d
rerm 3,

NN O 0 arom
P 7 6 3 8 9 A o 1 8 2 8

\28 = n‘/la-\» (h-\)d}
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Question 8 continued

. - -Nd
> Sn _2__(294 (n-1) )

(b) 900
3=00

C}f""- + 884 + ...+ SOD

term 2,

d= 892 -4900 = -1

Soo= 900 +(n=-1)(-8)

ns S060-900 +41 = 51

?

= 9 Ay -2)) = 0
s T(uaoopqsam 2)) = 3s 30

9 3, 33
(i)(a)y = lk+4 k-2 -k
( L 5,52\ MEANPAN
.\ /\ % r r
r= 9a - k-2 r= 93 - W-k
. k44 2 k-2
,iff jﬁfi f':ir 77 :777
AV o @2 83 h W B E BE B
_ - 1 dq
-2 N—-K (cross multiply)
: k+4 -2
quick metwod

(a+b)™ <+« ( )“ (u,.;.q’)?-“\.\y_)
k-2 = (k.

=at+230 ¢V

BOEw

kK -4 +4 = Ik -+ 44 - A
u-/

2 =

P 7 6 3 8 9 A 0 1 9 2 8

19
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Question 8 continued

(b) Q) Foclhorise ak*-\k-40 =0

22 - \k-40=0

(2 +5)(e-%) =0

2k+$=0 or k-8 =0
k=-S5 or =8
2=

@Fiml r usinﬂ both Values of k=

W k=-S/y & = 5/5-2 . .3
"‘:/1"'4'
€ k=8 2 r= 8-2 ._ |
g+4 A

1-r
r= -3 —» reject 35 -3<L-1
vz A
2
S oo = €44 - 12 < 94
1-2 1-L
2 2
L
20

\N\‘/ ‘\\\\< K \\

3
=
X z
i
ST
X 1-‘7‘,7\
'\‘:ﬁ %

P 7 6 3 8 9 A o0 2 0 2 8
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Question 8 continued

(Total for Question 8 is 13 marks)
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t must be greakr

9. Given that ﬁ .
3log, (t+4)—2log,(t—2)=17 W 2 in a'“’
og —2log, (t—2)= .
? e— soluwthan.
(a) verify that £ =4 is a solution of the above equation,
(2)
(b) show that
£ 1168+ 560t~ 448 =0 CUJOLC
funcrion 3
(c) Hence, using algebra and showing your working, solve
3log,(t+4)-2log,(t-2)=7
giving each answer in simplest form.
(Solutions based entirely on calculator technology are not acceptable.)
4)

(3) 3103,(t+4) - 1log, (t-2)=%

— Substitute t=4 ink equation 3

3log, (4+4)-2109,(4-2)=1

3loq, 8 - 2og, L ifjjoaaa =1

3(2)- 2(4) = 2

Q-2 | T N

|

|

H

n o
H
\

|

(b) Recak e rus  of legarithme o

'°ﬂa“’) + log_(c) = log (b * c)

loq, (b) = log () = log (%)
Jr..loga(b) s ‘°33(b)x’

@ rewrite coefficiets 3s powers o

— D —
3log, (t+4) = 2log, (+-2) =%
A 0 A

= _— | N Gy N W Gy 00—

OO

Y34V SIHLNEILIYM LONOd Y3UY SIHL NI 3LIHM 1ON Od
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Question 9 continued

109, C£+4) "= log, (£-2) = 3
@ use e rules of logarithms

|°3:_/(++4)‘ =%
l (e-'z.)"-)

(@) expand brackets *

(£¢4)2(t+4) - \2g
(¢-2)%

—
[-(*-"* 3t +16)(4++4) -123 ] x (12-4t+ 4)

L2 -4t +4
2 + At 8e 24224410 4+ 64 = 128(t>- 4L+ 4)

3402t + A%k + 64 = 128¢1 - S126+ SN2
13 4126212812 4+ 48t + S 12, +0A-S\2 =0
Y -1t + SGOL-448=0

(¢) O 3\63,_({;4-4) 4 9_\03’_& -1)=1%
is e Same QAS =

o NN 0 R 0
p 7 6 3 8 9 A 0 2 3 2 8

23

Turn over



( )

Question 9 continued

3oNoLt? + SOk -448
S0: \¢ t=4 1S 3 sowhien o
%S 3 solulien 4o @

sine £(4)=0, #man (£-4) is 3 facier of
£2-Ue+2 +S6OtL - 4AAS.

Use algebraic division Yo find Qquotiend 2

9]
4o i+ S

-‘I‘.

(

£-4 | £3-116t2 +SeoL -443

(1) Divide first Jerm of dividand by Ffirst tecm

of divisor '-J:'LL},’- > Pirst teem of quatien-

t-4 3. 2 -

(2) MulRplY ouk and write under %

_.t'l.
4;@&3-11(.;‘1_4349&%
=t?" - 4Ar2

(3) Subtract then bring down next term 2
3

t-4 t‘g- uag: 4S60L -443
(t3-4r?) |

S12¢® +Seot

(4') Divda. Pirr t1erm  of expresSion by first dermn
of diviser ° -'";M-"‘ = =112k —> next term of Quetienr

| VAUVSHINIILEMIONOG

vauySIHINIZLEMIONOG

 v3auySsIHLNIGLMMiIoNOd
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\ -\12¢? + S0 ot )
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Question 9 continued

(S) Mutiply owt and write undar ¢

t‘l - \2o%

=4 | £3-106kt 4SeoL -44)
-!i ﬂ L.‘I.]

-\12tT +S$G0OL

(@) Subtract then bring down next term 2

t

t" - 1\2t

t-4 | \:: llb'c" 4+S60L -443

- 4%%) I
-\\ah"- +§6 l:

-‘ =112, ¢? -\-449{-

112t -448

("r)'Dmcln. Pirst term of expretSion by  first derm

of diviser °

L-4

":'l' = 12 > mmmw

£ - 1\2k 4 W\
e3-llet? +Seot-448%

=(£3-4¢?) >

) -\12¢T* +$60L | N
-(-n2. & 4-4‘\-8») |
112t -448

(8‘ Mu-“'iphl our and write u“dgro

BOEw

'I:'L - 12t 4 \
t-4 | 3.6k 4 Seot -443
~(£t>-4%?)

-\\u."- +SGOL
=(-112. & +44%+)
1M2¢-448

12k - 443

(Total for Question 9 is 9 marks)
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41— 2eana
t-4 | £3- 116k 4560t —443
__(_t's - 4:1.)1
“CIr 5 Fa2ek
N2t-448
N2t - 44%

o

So is-llbk‘q-s'eog- -44% =0
= (+-4)(4*-n2e+12) =0

FACTORISE & 1¢2-llzt + U2 =0

tz= -b2 b2 _4sc

23
= - (-n2) iJ(-uz)'--l-‘I(ﬂ(uz)
2()
= u2idiode - w2t 24da
2 2L

= Se+ 12421 o $G - 1242|

2 1M1 N8 1.009 Y
RElJeCT
loﬂa_(l.ooq-z)z \631(- 0.9)

nd log o a neqahive  vawe s
not pessica

S0t t=4, se+l2dn



10.

Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 1 shows a sketch of part of the curve C with equation

9x — x° -0
= X
T odx
The point P is the stationary point on C. ﬂ =0

A

(a) Find, using calculus, the x coordinate of P.

C))

The finite region R, shown shaded in Figure 1, is bounded by the curve C, the x-axis

and the line with equation x = 1

(b) Using calculus, calculate the exact area of R.

(2) y= Sx-x%
24%
(s Fewrile 3

= 9% _ a*
X' 2%
1
y= 3 2% _iaxn
2 2
\
-,-.-I

C))

DIFEERENT IATION

3
L,

=ax”™
n-=\

—— = nax

o 2
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( )
Question 10 continued . | . i
d-ﬂ.. qz ",32”'-g
dx 4 4
(8 _3x220\,x”
Axr” T4 )
4 5
. - 32:=0
4 %
‘_L"_‘_t%
A
=3
y 4
(b) Area R= | 8 2 M Qo
, & 2
!
@E‘ﬁ !!l!Pcf i L % @
ﬂz -2'1- -0
14%
Q-2 =0
x(Qa-2) =0
%0 2 % =9
rejeck
@ Inregrate ¢ F“ q :: L oA dx
ReMeMBER !
- n n+l
X de = x
nel
. J
27

o NN O O
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Question 10 continued

o
w\k
l

|.n
e’
»
|
[
l
&
2
'l
j I

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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