1 O, 4 and B are fixed points such that
—> —> —>
O4 =4i+3j  OB=8i+pj and |4B|=213

(a) Find the possible values of p.
3)

Y i

AC = PFofo

V¥~

4 +(p2y = 2R

(
1




YA
ol 2 5 8§ 11 X
Figure 1
. 12
Figure 1 shows a sketch of part of the graph of y = ——5——, x >2
V(X -2)
The table below gives values of y rounded to 3 decimal places.
X 2 5 8 11
y 8.485 2.502 1.524 1.100

(a) Use the trapezium rule with all the values of y from the table to find an approximate
value, to 2 decimal places, for

11 12
2 \/(xz -2)
4)
(b) Use your answer to part (a) to estimate a value for
11
J [1 + —26 )dx
» U V' -2
3)

®
A = By (G vt Al A2 152H)

= Ok g (¥
= b-th ( 2dp)

|
© J;' (+§é{; dx = J (dx f’;ﬁj%d)ﬂ
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Question 2 continued J_, .
A LA e
= (-2 2 Ao-4£ET)
= QDT
= Q23 (2dp)
(Total for Question 2 is 7 marks)
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3. Given that

1
2log,(2x +3)=1+log, x +log,(2x = 1), x> B

(a) show that

4x* —16x-9=10
S

(b) Hence solve the equation

1
2log,(2x +3)=1+log, x + log,(2x - 1), x> N

2

@ :
084 (3 3) = lo9¢ 4t +lQpeXt 1Qh (A1)

CO¥A3 )Ls HO2XA)

At (2% S = 8X— %X

Ayl bk -4 =0
08 required .

© (Qx-9) Coxe) =0

X< 2 ok X-’/jj’
= “regected)

: . X;; '—?’_ oml\tﬁ)



4.

The curve with equation y = 6" meets the curve with equation y = 3 x 4 at the

point P.

Show that the x coordinate of P is —log 102
log,, 24

6(——3(; Z(([)()
ijé("x = lop (3-¢7)
U')Q (o&g) = [Oj((?-r(oﬁé&x

Log g™ XiogP = g« Xlay

logh - log3 = X lopletloph)
(0 (0 (0 (0
(op 01 = X [(3&7(;2%

K= [og,,z
Lo\ﬂ}%

C))



5. The temperature, §°C, inside an oven, # minutes after the oven is switched on, is given by
0 =A4—180e*

where A and k are positive constants.
Given that the temperature inside the oven is initially 18°C,

(a) find the value of 4.
(2)

The temperature inside the oven, 5 minutes after the oven is switched on, is 90 °C.

(b) Show that k£ = pIng where p and ¢ are rational numbers to be found.
C)

Hence find

whon t=0 A=({
(€= A-180(0)

(¢= A-fo
f= (9€

© 17S , P90

40z 138 - (f0e
(08 = (ppe”="
. %
FISENED
ke 21n(2)

«(S)

10
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Question 5 continued

(Total for Question 5 is 6 marks)

J
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6.
(a) Express 204+ x) in partial fractions.
16 — 9x? 3
Given that
9(4 + x) 4 4
f(x) = , R - -
(x) 16— ox2 x € R, 3 <x<3

(b) express J.f (x)dx in the form In(g(x)), where g(x) is a rational function.
“4)

@ 4(4+x) R 8
G2lsn) - AT X

4% = ALK+ B(4-3x)

4p+45=36 £
3n-36=9 Q)
P\;()) 8=3

S S b

e
(6-0x = J-3x T 443X

=3
\Jlt-‘%x odx + J zgeax M

g 3.
=7 Le-Zx ,( Z3x AX

= 2|3 £ (4] + C

12
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Question 6 continued _ [V\ l@k%[ + ll/\ l[{,f—? xI -+ C,
_ [ [ ESX
= {VA! \(A—B){\JZ -‘t'(/
‘ ¢
[X(<3
)t 2y
TTOA
. vAt Pj.&,_,—'x\)z' 4\— l“"“\\
o EAE3K)
- \V\' CJ = A‘L )
k3 7 o2
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f(x) = xcos(g) x>0
(a) Find f'(x)
(2)

(b) Show that the equation f’(x) =0 can be written as

X = karctan(E]
X

where £ is an integer to be found.

2

(c) Starting with x, = 2.5 use the iteration formula

k
X, = karctan(—)
xn

with the value of & found in part (b), to calculate the values of x, and x, giving your
answers to 3 decimal places.

2

(d) Using a suitable interval and a suitable function that should be stated, show that a root
of f'(x) =0 1is 2.581 correct to 3 decimal places.

2)

© {o0=X00s(2)

)= ¢ («Sun% (3) + Ooslé'

Y Ax)=0

16



uestion 7 continued

X
%: T3

pucton(Z) = %
BOU'CTOLV\% = K

Xkl = 5 afcmng()

Xi= -8
oz QALY C2

fa = bl%'édp)

X"éa LSS o T
N = A HSAbET]

XS = AEF20[40 T
Xlg = &S& 5 (21857



X
B__
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Seh( e
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/G
(X
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X
3
«f—-
7o\
X
3

f(a
<
¢
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~0
19003
¢
<
0¢
g
Y
2
2
0

(4
<
g0
<)
= 0
-Q
0034
b+
1
’9,
|
>
0

Clnown
L
A
g
Y
[ Con
A
MO
e
A\
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8. (i) Find

2
JBx+D & =0

4x

giving your answer in simplest form.

(©))

(i1) A curve C has equation y = f(x).

Given

f'(x) =x* + ax + b where a and b are constants
the y intercept of C is —8

the point P(3,-2) lies on C

the gradient of C at P is 2

find, in simplest form, f(x).

©

()

Qgg_ﬁ [ AKtimt Y o
#(X - X

O (P - b

Jﬂ)(fZX +)( di(
2)(7/(/){-3X ($) +X (;) £C

EL l

1

Jf«%ﬁ‘o o= B2 K ebxc0 = fu)

20

=20 /h)(\:'g 2 C‘;'g



Question 8 continued

V=3, 4=-2, fx1=2

)Z}O\x o= 1K)

43ptlo=2 =2

2 .1
Xw-(—-o%(’: clox¢C = ‘(:()(,)

afr leofc;- -2

o

21
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
9. (a) Prove

cos30 N sin 36 _
2sinf  2cosf

cot26 G;tn?nneZ

C))

(b) Hence solve, for 0 < x < %

cos3x  sin3x
+ = 5c0s2x

2sinx 2cosx

giving your answers to 3 decimal places where appropriate.

00530 [rosd) £ Sin30 (Sind)
b= 2 SO s

- os(38-0)
Sinf

(o528
sinaf

> wtAh

= RHAS

© 2% = S cosx 01XLS

24



Question 9 continued

(/031)(_. ~
Stax = S Loy

—

(JQSIXQ AN S’m’).xv = ()
(ﬁ.S)-X ’«'O oK &LV\—U( = g
D\XT"/Z;]: ok Sinax=
X= %f gt / &

A%=0-003C W=T-0-h3¢
X= 0-101 X= |-&30
(2dp) (3dp)

o
= 0-(ol &0
X‘ Zf ( ) /

(Total for Question 9 is 8 marks)
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10.

26

Y A

L

Figure 1

Figure 1 shows a sketch of the graph with equation y = |4x + 10a|, where a is a positive
constant.

The graph cuts the y-axis at the point P and meets the x-axis at the point O as shown.

(a) (1) State the coordinates of P. (\0 ) ‘00\3

(i1) State the coordinates of Q. _
Qém 0) @)

(b) A copy of Figure 1 is shown on page 27. On this copy, sketch the graph with equation
y=lx|-a

Show on the sketch the coordinates of each point where your graph cuts or meets the
coordinate axes.

(0))
(c) Hence, or otherwise, solve the equation
|4x + 10a| = |x| —a
giving your answers in terms of a.
3)



Question 10 continued

W \w\“”

> (X -0~
(V&W(U v A v go'od@v‘(/
/ ==/
Q_.O O g
508/
o | (> 106 5 p:(,00)
Y0 lgtonzo o 20
= —L0%
=z
X= ’%0» = @ 10‘) )
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11.

30

Figure 1

The curve C has parametric equations

x=3+2\/§c0st, y=5\]§+2\/§sint, -

S\ N
IA
IA

[\O]

w |3

A sketch of C is shown in Figure 1.

(2) Show that all points on C satisfy (x — 3)> + (y — 5V3)% = 12.

For curve C,
(b) (i) state the range of x,

(i1) state the range of y.

The point P lies on C.
Given the line with equation y = mx + 12\3 , where m is a constant, intersects C at P,

(c) state the range of m, writing your answer using set notation.

The points (0, 0), (0, 12\/.?:) and P form a triangle.
(d) (1) Find the largest possible area of the triangle

(i1) Find the smallest possible area of the triangle.

2)

2)

(6)

2)



Question 11 continued

Y= 2¢22 (st (ﬂ: 2 AT sudly

LH&: Q(—3% + (- SE%
= &3—&’2@0&“@ %3’1- ( ST M-SR SL

v

(AT st £ (23 gt

12 ( ool sure)

‘I

(2
= RS

\

x=3+2V3cost, y=5V3+2V3sint, —% <t< 2—3’-’ (b) (1) state the range of x,
(x—3)2+ (y-5\V3)2=12. (i) state the range of y.
&
A mow 0% 3123 (1)

mn 0% 2.2 (1))

Bl [EXEl:Show coordinates

Y1=5(y3)+2(J 3)ee¥ x,[({(-n)14),((2r)23
1
ol

dY/dX=0 MAX
=0 ........ 1. ¥=12.12435566b6, x

W= M~ W00

¢ 343 LX< AT
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Question 11 continued

El
3+243 cos (—m+4)
3+J6

3-43

3+2J3 cos (2m+3)

3+24J3
BOTTOM

B
3+2J3 cos (-m+4) |

5.449489743
3+2J3 cos (2n 3)

.267949192
3+2J3

6.464101615
(70D ) BOTTON PaseloPageboun]

(39 S@ 4 l@ NGV

MR OV
min o-¥

El

53 +2J/3sin (-m+4)
6.210764295
5J_+2J_51n (2@~

3)
11.66025404
543 +243

105 1(B0TT 0 Page ) PageDoun

12. 12435565

fﬁ oAz
:5 {{—’*Qfg k 7,>

El

| 5J3+2J3sin (-m+4) l

-J6 +543

543 +2/3sin (27+3)
3+5J§|
543 +243 l
743

[BOTTOM][PageUp][PageDoun]

SE-fc €y& 3

32



Question 11 continued

C;(O)(’LG )

Given the line with equation y = mx + 123, where m is a constant, intersects C at P,

The point P lies on C.

(c) state the range of m, writing your answer using set notation.

(6)
ot A
C 3 when X=3-(3 (j"/z‘(’ﬁ

A \ N arediovl—Ac

2+ -3
——— =M
713

W\ = /r)_’g @

qiodienls BCL 1 fig Azt 13

o

(%3] Y-SR e

K- bt 3+ (myt 122 -S6 e
Y~ bt A X A1 Bmy A+ 4303) < 1

(Total for Question 11 is 12 marks)
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Uit )y e (Bmeb)x € (920
(\Zm- b)z— A(m+1)UEE) =0

S@&m - \b%ﬁnﬂf%_s}gnf'-—s}():O
(2ns - 168EBr—S40 =0

YR

e (53 or M=-13
U

@&}; 03 4 X413 i

The points (0\,’(|)), (O, 12\/3) and P form a triangle.
(d) (i) Find the largest possible area of the triangle

(i1) Find the smallest possible area of the triangle.
2

Ruca is fixed |

Araehe =
lorgesk, possicle

" = ZENR) =36186,
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12. The circle C has equation
xX*+yP+o6x—4y—14=0
(a) Find

(1) the coordinates of the centre of C,

(i1) the exact radius of C.

(©))
The line with equation y = k, where £ is a constant, is a tangent to C.
(b) Find the possible values of k.

(09)
The line with equation y = p, where p is a negative constant, is a chord of C.
Given that the length of this chord is 4 units,
(c) find the value of p.

(©))

&Xff)} (\H/)L B (7
3Ty 2T

oo, (=3, 2)
odivs ( (27 )

©

2425

K,/ , 2 7Y

34
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(a) Prove that the sum of the first # terms of an arithmetic series is given by the formula

S, = g[2a +(n—1)d]

where a is the first term of the series and d is the common difference between the
terms.

C))

(b) Find the sum of the integers which are divisible by 7 and lie between 1 and 500

Sae Ot Otdt 02k t - £ Ot{n-d
= OO + 0t £ .o + Oetolt O

V0= |2tk |
Sn= 8 ( g ir)d.)

FHWt ot BT = S
FHUHHD -+ HH) =S

0360 | g4, /
2



14. Pprove by contradiction that, if a, b are positive real numbers, then a + b > 2+ab
“4)

D\lb (Ut Qositive rec| Nweer's,

Asswre Ot < Aalo
U)d-lo)aé (oo
(% Qlot o <40
0> Ao £ < O
(Y <o

c\'>

Crowntl Qd;id— g 3
terehe, Gt M £ 2fpdo

W&\Q EQ 0\\(0 H{Z‘r
ot oo
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