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1. A continuous curve has equation y = f(x). 8553
SRR
S5
[0 00,050

A table of values of x and y for y = f(x) is shown below.

Interval bt o X -coords

h of tepezwum

X 0.5 1.75 3 4.25 5.5
y 3.479 6.101 7.448 6.823 5.182 36
£ mulripiied by 2 < au ve Shared by fwo
Using the trapezium rule with all the values of y in the given table, rapena B

IR
i
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(a) find an estimate for

f(x)dx

0.5

giving your answer to one decimal place.

3)
(b) Using your answer to part (a) and making your method clear, estimate
55
(f(x)+4x) dx
0.5
(2)
\
\ ()
Areq
y X
0N s
U.

"h=1.715-0.5 = 1.25

( Formula is givea in formula bookier. Tha
graph is only @ visua\ represemiation. D
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Question 1 continued
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use rule * JfCx)+90e) dx = |FCx)dae +| g(x)olx
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(0-5))

= 30.9 + 60 Q0.4

(Total for Question 1 is 5 marks)
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2. A sequence of numbers u, u,, u is defined by

39

recursive sequenca
"7 ( pluqqing) in 3 tem
w, =u+k| On ¥e rish.l- qives
where £ is a constant. *he next jerm on

We \ef+)
Show th =1
Dr\(a zq\{t at u, jerms &, U,,u, .. 3)

-

Given thktz u, =30
SUmM’”’ . Starting valw
(b) find the value of .

2

150
(c) Hence find the value of Zur
= (2)

2 i$ 1S 2 fvecursive Sequence ¢
* e —» Notice how
iS 1 wmore “han n

\£ l_;l='4

1
= (- +

[/ = (=A)3F)+ )
) Ug= =3 +K

4

o4y -\\1('4-”'-)4' k
(7T 2 0=+ k) e
\3 us - - 1’42L

= (- (k) rr
S 1(3-e)=+
I |
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Question 2 continued

%5
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| (w) A means Start +he sequenca
T2 u,. =30 at T=1 and sum al 4w
r=1 {terms up to r=4

T+ =F Ak -T2 T = O

= 30
= \S
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We hawe Seen n (a) hab 4 sequence
repears itself every 4 ferms (w2 u¢).

(FE=F v =F+2 4 F-p , 4F+ =T * -+ 4 F-k&,

4term$
cepet
We Enow +$hat & 4 = .
IS0
. = 23(20) + 3 +(-F+S)
r=l
<= \as

(Total for Question 2 is 7 marks)
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3. f(x)=2x"—x"+Ax+B KB
o

L

1 SRHREA

where 4 and B are integers. - ( % ~-( -3)\ st

Given that when f(x) is divided by (x+3) the remainder is 55

(a) show that

34-B=-118
(2)
. Ko
Given also that (2x — 5) is a factor of f(x),=» WO m\f.\d':r G
whaw cuvci'vng

(b) find the value of 4 and the value of B. i
3)
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(c) Hence find the quotient when f(x) is divided by (x — 7)
(2)

(3) USE 2| peMAINDER THEOREM ©
i £ - Quotient + remamdav 2
(=) | o "\
Han f(v) = remainder

1 £ - quokewt +s5 /S
(%-(-3))

Han £(-2) = g e

2(-3)> - (-2 A p(-3)+ B =55
. =S4 -4 -2+ =SS
I | AV || | B - v -y BN B BB W= i

3N-B = —SA-9q-S§
An-9=-18

b) | FACTOR THEOREM (no Temaindar)
¢ fx) . quotient +0 , +han G'(L) =0
8%-&) a

W £lx) -o , +Huen -"(_5_:_) =0 °
(22-5) z
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Question 3 continued
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[3n-B=-18 ]x2  3n-9
SA +2B =-S0 B

:

@ CA-2B=-23; SA +2F =-So
' YSA+2B =-S0 @ Sp +2/3A+ug) =-S0

A = -2%06 SA+ GA*>236 = -SO
A =-198p
Az=-126 A =-26
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40 B =40
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Wse algebraic division to find gquotewt =

-3 [ x*— 262+ 40

(1) Divide first derm of dividand by first sesm | =
. .0 .- 1;3 - 2 . oo
y A

2%t

x -3 21‘1- %x*-262+ 40
| S

(2) MulnRply oukr and write under 2
2%t

X—=F 1953 T -262+ 40
2% - 14x?

(3) Subtract then bring down next term 2 =

KL
< 6%
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4) Divi ' of expresSion by first derm

2xt + 3%
X=F 1993 2T -262+40
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12x*- 262 =
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Question 3 continued

) Multip!

474 2957- + 3%
X=F |99 2T -262+ 40
2&3_ 1.)
132" 26%
1322 - Q%1%

out and write undere
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(6) Suptract then bring down next term 2
275’- + 13

=3 |9x%- 2T -262+40

- ,‘3_ 1.! |

12x*-262 |

-((3x2-qne) ¥

bSx +40
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(V) Divide First term of expresSion by frst term
P diviser 2 _6SX 265 —» nexsaermiofsquotient
*®

2xt + 3% 4+ S
=3 192%3. 2T -262+40
-Qn3_|4 &

132"=20%

-(V3x2 —q12)
6Sx+40
() Multipy out and write undere
P ——
& 2xt + 13% 4 (S
2z -3 3 2
-.f_zlcs_!A_ r B

~(\3x?—-q1%)
6Sx+40
S 2 - ASS

(Total for Question 3 is 7 marks)
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Question 3 continued

(1) Subtract

2xt + 3% 4+ 6S

x-3 b 2+ 40

223 2T -26
-‘:zgca__r4 1.)
1'?21- 202

-(V3x?*—-Qq12%)

6S%x+40

-(6S 2 - ASS)
445

So : (X) = 2%24132+65 + 49F
==

s 2%24 132 465

TOTAL FOR PAPER IS 75 MARKS
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4. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation d,oﬂ'\- iSﬂO"&
dwis |

y:4x%+9x_%+3

L dy ..
(a) Find — giving each term in simplest form. d -0
dr Vax

(2)
(b) Hence find the x coordinate of the stationary point of C.
(2)
d’y
(¢) (i) Find o giving each term in simplest form.
(i1)) Hence determine the nature of the stationary point of C, giving a reason for
your answer.
(2)
(d) State the range of values of x for which y is decreasing.
(1)
() DIFFERENTIATION
[ “-‘
o x
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Question 4 continued

(c)(n dyY = 21-"1--
oAx

Poink of

inflechon

maximum

Point

because ronge n

| \

[ W]
"
’ (Total for Question 4 is 7 marks)
J
0 AR ,
L TR T R TR TR Turnover »



5. (a) Find, in terms of a, the first 3 terms, in ascending powers of x, of the binomial
expansion of

2+ ax)°

where a is a non-zero constant. Give each term in simplest form.

3)
f(x)=[3+1] @+a)’
X
Given that the constant term in the expansion of f(x) is 576
(b) find the value of a.
4)
n
@ C = n! n: power of binowmial
(n=y1 1} position of term) -1

0Q us¢c CHOOSE FUNCTION ON CALCULATOR'
6 ‘J’t 1 @ 4{ ;t
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Question 5 continued ﬁ e*pahd us;“s aw ¢l mathod

(o) = D\t 6

expansion eshimated in

(8).

y A

N\

- o | 64+ 1923 % + 14032
x /

T

Where -

Rfier mulkplying,Hhe Constant +erms include U ierms

e pno % S _Pregend in eitwr mulkiplied value !

A%xb4 = S0

o A 9% v3alue cantals ow

e 22 value cwvaals ouk @

‘ A 1‘ 'I. N -\':-
== O 240 a p A - %4\:1!

%2t

so ?ﬁ*llﬁg-&l‘\@" T ;ﬂﬂ;

a(2402 +1\s2L) = O

FINAL

Q=0 or 2403+ WS2L=0  \

ANSWER !

. ] . a3z =1l ={—‘l4
dreject, a 1§ 240 S

non-2ero !

(Total for Question 5 is 7 marks)
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6. In this question you must show all stages of your working. 35
S

Solutions relying entirely on calculator technology are not acceptable.

USlIlg the laws of logarlthms, solve S

S
0% ® N0
O

log, (12 —2x) =2 + 2log, (x + 1)
3)

- - SRS
IR AN

Recal rules of logarithms g

| ) S
SIS
XIS
—
<P
PO > 3408
SUEES,
LRI
QLN
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K
<A
ot S48
D090 - 395
PR
90
<5

loq, (12-2%) = 2 + i\ogq (2 +\)
P —

0
N A
S

log, (12 -2x)= log 4 (2e+1)" = 2

logq 2-2% \ -
Ut ] A
-

S — ——

y X . 12-2% - 2 Lx.‘.‘ﬁ
24 l)? |

12-2% = (G2 +2+1)
IL-2% = \x“+322+ 106

o™ + 34 +4 =0 —
2 2 2 ~ Y
8x“+ 132 +2 =0 A ReEJecT;

Lgetete%s

- 2555
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Question 6 continued

ALTEANATIVE SoLuTion ¢
N
-22) =24+ 2\0

ﬁ,g
lo +\) - 1o -2x)\=-2
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109 4 (*1)*\ _ -2
1222
- +0)t\ _ e —2me)
12-2% /
2 = \
16 /
! S N
a2l = 12 _ 2
7] 6
y & e |
3 4
x4+ 1 +2 =0 )
A N & » o I

- A
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(Total for Question 6 is 5 marks)
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7. Jem pays money into a savings scheme, 4, over a period of 300 months.

L 8
Jem pays £20 %!0 scheme 4 in month 1, £20.50 in month 2, £21 in month 3 and so on,
so that the amounts Jem pays each month form an arithmetic sequence.

(a) Show that Jem pays £69.50 into scheme 4 in month 100
Parfia\ sum Sy, n=300

(b) Find the total amount that Jem pays into scheme A4 over the period of 300 months.

Kim pays money into a different savings scheme, B, over the same period of
300 months.
'-I

In a model, the amounts Kim pays into scheme B increase by the same percentage each
month, so that the amounts Kim pays each month form a geometric sequence.

Given thgt Kim pays

e £20 into scheme B in month 1
an .

e £250 mto scheme B in month 300

(c) use the model to calculate, to the nearest £10, the difference between the total
amount paid into scheme A and the total amount paid into scheme B over the period
of 300 months.

(1)

2

3

@ 9 5, 3, 5 4y e 390

??
£20 , £20.50 , L2\, ..... , £ ?7

A A

+0.S0 +0-9

For arithmehRc Series 2

. a, = a+ d(n-=1)

100
) use parhal Ssum formwa :
= N =1\) A
2
= 300 -
A
. J
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Question 7 continued

OR:Use parHal Sum formuia :
a2

= 920 + 0.5(200-1) = 169.5

00

<] = £a8 415

use e exaclk
vawe for

calculahons!

2S
2

SP‘ = &f{1-r)
(1-r)
& s \
Y300 2 !/ )
¢

1- 2

\
: s 415 - 2= 1063

£1060

(nearesk +en)
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

A
y C

Figure 1

Figure 1 shows a sketch of part of the curve C, with equation
y=x'+3 x>0
and part of the curve C, with equation

y:l3—22 x>0
x

The curves C, and C, intersect at the points P and Q as shown in Figure 1.

(a) Use algebra to find the x coordinate of P and the x coordinate of Q.

The finite region R, shown shaded in Figure 1, is bounded by C, and C,

(b) Use algebraic integration to find the exact area of R.

Ab\u.f. = nunthr C,

(C))

C))

J
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Question 8 continued
y 2 loz"-l. Q9 =0
8
xt) - \o('x.‘_)1 +9=0 - Can be
{£aclorised
(*-4)Y(x*-9) =0 lite @ quadrakc
equavren !
%t -\ =0 o X*~-q =D
% =1 or % = 3
xXa= 1
r
Xg* 3
CoMBINE USING RuLe:
fCx)dx +| = fcn)2 d
\_ )
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Question 8 continued
A, = [ 10x°""  qx " 22 3
% Ll o+t = -241 T2+ J,
= + 9 _ %
x 3
- “
g&=“|oi,3) + 9 _ 3% T 2
_ 3 3 L R
ﬂg ‘-"-(30"‘3-q - lO-‘-q-"/a"
R, = 24- S6
& 3
= 6
3
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9. In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that the equation
2tan6f =3 cosf
can be written as
3sin’0+2sinf—-3=0
3
(b) Hence solve, for —z < x <z, the equation
2tan| 2x+ = |=3cos| 2x+ %
3 3
giving your answers to 3 significant figures.
C))
(3) 2%tanb = DcosSO +and = Siné
Cose
CosoO
28in0 = 3ces®O
o 20 + 29 =1
€0S%8 = 1-8in*H
25in® = 3(1-5in?8)
2 A
2sin® = 3 -13sin?0
< -
> 3Sin*6 + 25ine-3 =0
-9 =0
|.
J
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Question 9 continued

x: =bdl Jbr-43c
23
x e 2= J2 —4(N(-3) _5 o - 1% Jlo
2(3) -3
in T \ - =-1- J‘o x REJECT , ravqt ’g
3 a YyaSn® (S -1<06 <1
. cJA\ -+ Jo | =002..%0
3 3 acaapy !
i)
wouwd, SoLVE : '
3 3| 3 3

ON CRALCWULATOR :

A\z ein-'f=t*tdlo) = 0.8049
3 \ 3 /

ON

UNIT CIRCLE ¢

2

Y
)L S
l\

(

+Hese oo Solwtiony are

L)
$
»

1 only  witin e domaln

o 2%+

(Total for Question 9 is 7 marks)
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Question 4 continued

SINCL our domain iy QACtuIY
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10.

The circle C has equation
X4y +4x—30y+209=0
(a) Find
(i) the coordinates of the centre of C,

(i1) the exact value of the radius of C.

3)
The line L has equation y = mx + 1, where m is a constant.
Given that L is the tangent to C at the point P, .
(b) show that
2m*—Tm—22=0
3
(c) Hence find the possible pairs of coordinates of P.
Q)]
(-2 Y +(y-y Vo= 2
i cenre’ ~ Yientre °

l> rewrite qiven egq. N> standard form ¢

2 +4% + y? - +209 = o
complete e W e
x4 4x * 4yt =30y =-9208
add /-B\* A :
2 -4 2 2 _ _ _ 2
I 2 2 |
"r L =30y =-20% + 4
S» factorise
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Question 10 continued
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(2) complete e square Rr jerms with
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~» Tacrorise

(x+2) 4 (y-13)" = 20
-(-ﬂz
So: (z+2)" & (3 -15)2 = 20

(') radius —» r*=20 , r= 420

int P -y
L

G subshitule y - mxa | into Y. 2

[

= 20

(z+2)* & (( mza - IS

(2+ 2)* & (2 14)* = 20
A2e 4 +4 &+ o x" < 2@ ¥\ =20
oot it 449 =281 4180 = 0
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Question 10 continued

1+ (4-28)» + 180 =0
(a R s

Sinte (inn L and circle C onlYy +ouch a3t ONE
POINT, we can wuse 4 discrimnant o form

an  e@quation withh ™ a\ocvnae.

REMEMBER discriminank

V3a8Y SIHL NI 3LIHMION Od

=2 =b* b2 -qac j
23

I discriminant >0 , #an eq. hay two Solukons
If Aiscriminant =0, san eq. has o2 Solukon
If Qliscriminant <O, #an eq. has no Solukens

b2 -4ac =0

(4-281*- 4(1+ " )(1R0) =»

1o — 224 > 184 -mm

lo~224. +3%4 .. - 320 -320

o
o
(@)
-
S
5
m
-t
T
o
Ex
m
=

N o
O

b4 -124 . —-304 =0
12 22 32

% -q —2?.’-0
ey 2 -F3 =22 =0
(2n=u){m+2) =0
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Question 10 continued

ot Al

ot 4y -28 '\ +\BO =

1252~

- 6002 + 320 =0 — FACTOR\SEG

(Sx-12)* =0

% = |12

?

ot Al et 4y 28 0 x +\BO0 =0
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~
+
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(Total for Question 10 is 10 marks)

J

29

NN T A0 -
P 7 6 1 8 7 R A 0@ 2 9 3 2 Turn over



11. (i) Prove by counter example that the statement

“If n is a prime number then 3" + 2 is also a prime number.”

is false.

2

(i1) Use proof by exhaustion to prove that if m is an integer that is not divisible

by 3, then

is divisible by 3

(Y Giive any example hat disproves 4w

Staveman: °

ex: nh= S 3

>
o

(i)

+2

342

m’— 1

C))

145

S XFIXF NOT PRIMME

3 +2 = 2189
A x19q ~oT PRIMe

133 149
= J X125 303 NoT PRWME

I m is divisible by 3 , m=2%k

16 m is NOT divigible by 3 ¢

<\

m= 34

WMEN ™M= 3k &\ ©
(e xr\ )t =\

= Qrlt+blet -\

= qut+O6Kk

= 3(3k2+2k)

p 7 6 1 8 7 R A 06 3 0 3 2

= 3+

WHEN = Je42

(2e+210 -1

S qr*+121c +4 -1
T qe?2 + 12 +3
= 3(3k*+ 4 +))
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Question 11 continued
3(d3k?+2k) 9nd 3 3k + 4 +1) are boh
mulipes of 3 , so
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