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Materials

For this paper you must have: abhfm
e the blue AQA booklet of formulae and statistical tables. m Y
You must not use a calculator. =a

Instructions

e Use black ink or black ball-point pen. Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions.

Write the question part reference (eg (a), (b)(i) etc) in the left-hand margin.

You must answer each question in the space provided for that question. If you require extra space,
use an AQA supplementary answer book; do not use the space provided for a different question.
Do not write outside the box around each page.

Show all necessary working; otherwise marks for method may be lost.

Do all rough work in this book. Cross through any work that you do not want to be marked.

The use of calculators is not permitted.

Information ‘
e The marks for questions are shown in brackets.
¢ The maximum mark for this paper is 75.

Advice
¢ Unless stated otherwise, you may quote formulae, without proof, from the booklet.
e You do not necessarily need to use all the space provided.
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Answer all questions.

Answer each question in the space provided for that question.

1 The line 4B has equation 5x + 3y +3 = 0.

(a) The line AB is parallel to the line with equation y = mx + 7. :
i

, Find the value of m. ‘
\ - - [2 marks] |
' \
(b) The line 4B intersects the line with equation 3x — 2y + 17 = 0 at the point B. ‘

|
Find the coordinates of B. |

| [3 marks] i
| (c) The point with coordinates (2k + 3, 4 — 3k) lies on the line 4B. ‘
; Find the value of £. _‘
| [2 marks] i
i
|th’?£:5 Answer space for question 1 l
la)] Sx+34+3:=0 |
/ =4 |
| 3'\4 = - Sl = 3 N
; J !
| L. gz -3 x - | |
J 3
. M-Sz ,_
| : !
L) Sx+3y -3  (xz) B |
L 3IX =2y = -1F (xT) ‘
- IO)( +é\4 f'é ) - - N
+ J
X -gy oS ]
‘__ | X = -_3 — Jud in_ L
o S(-3) 4 335-3 _— |
[- g : 4)_;£ ) .w l.,g_:t ?\4 - _;_._'__3__ I \dA_ : ,%,;f' il |

-
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aueston | Answer space for question 1
E

) (2k+3, L -34&) S ud i

S(2k+2) +3(4-34)+3=0
JOEF(S +/2 -9 + 3 =0
kK +30 =9

£ =30

=

e

Turn over p
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C2(a)  Simplfy (3v3)°. _—
| markj |

(3v5)'+V53

———— in the form m + n\/g, where m and n are integers.
7435 .

(b) Express
[4 marks] |

e | Answer space for question 2
| £

20 (2=)°

. i
Ix s x IxJs i
T42% |
:9xS = &%

"

8)| (395) +JS |

7 + 305

Ls+ds  x 3-33<

T +3 = 7-3J%

3S - 38U +30X -3¢
49 -21J< +21J5- 4S

I8 - 28BS = IS
i

300 - 128J% = 38 - 3208
: SR T )

W
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3 (a) (i)
(i)

(b)

Express x2 — 7x + 2 in the form (x — p)> + ¢, where p and ¢ are rational numbers.

Hence write down the minimum value of x? — 7x + 2.

Describe the geometrical transformation which maps the graph of y = x* — 7x + 2

onto the graph of y = (x —4)*.

@-bonotw

[2 marks] !

[1 mark]

[3 marks]

| QUESTION

wrr | Answer space for question 3

| REFERENCE

)| xt-Ix+2 -) - 5 +2
- (x - 4

| -4l

) -4

Ol g (x-3) "% o (x-4)"

T e 1
(x-32) - % o (x-4)

Trandlation /‘; )

\44 !/4}

L
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The polynomial p(x) is given by p(x) = x* — 5x% — 8x + 48.

(a) (i) Use the Factor Theorem to show that x + 3 is a factor of p(x).

(b

(ii) Express p(x) as a product of three linear factors.

eﬁ,’)o not

oultside
bo»

[2 marks]

[3 marks] |

) (i) Use the Remainder Theorem to find the remainder when p(x) is divided by x — 2.

[2 marks] ‘

(ii) Express p(x) in the form (x — 2)(x% 4+ bx + ¢) 4+ r, where b, ¢ and r are integers.

[3 marks]

QUESTION

PART
REFERENCE,

Answer space for question 4

i)l p(x) = X - SX' -Bx 4
| pL-3) = (-3)% - (-3)* -8(-3) +41
= 2% - 4N 424 +43
. = 0
(X +3) ir 4 fatkor oy Ip(x)
i) (X #3)(x #bxdc) = xXF -yt -yx 448

(x#3) (x™* -8xX +/¢)

X' e€ X

« Qnpert Qoffilintl f

o dh V?J}é A

1

X" -8 4+ /6

DLLLJQC S)c"‘ -IX #4¢

+3;c

G 26x

—_-'_—-_'—'———-—___.
0O + kX +48

- +1ox 2.
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cussmon | Answer space for question 4
E

p(2) =(2)"-5(2)* -8(2) 448

= & -20 -1{ +&&

- 12 -16 + &8

-28& +4¢

20

Corrapnds 14 1£=Q_

| i)

¥ X =]k

X - 2 fx"’-sx‘-qutw

_x‘j-‘-le

O -3x'-3X

S -Ixt 46X

O -14x +48

- )ex +28

O + 20

(O -2) (X* -3x-)¢) 420

.
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5 A circle with centre C(5, —3) passes through the point A(—2, 1).
| (a) Find the equation of the circle in the form |
| (r—af + (- =k
[3 marks] |
| (b) Given that 4B is a diameter of the circle, find the coordinates of the point B.
i [2 marks]
; (c) Find an equation of the tangent to the circle at the point 4, giving your answer in the |
form px + gy +r = 0, where p, g and r are integers. I
i [5 marks] |
% (d) The point T lies on the tangent to the circle at 4 such that AT = 4. .
| Find the length of CT. !
[3 marks] !
*%r" | Answer space for question 5 5
) C(S,.-3)  A(-2.,1)

|
(x-g)i'f'[ji-fg)l:k

diskmg AC (adus) =] 7 + &°*
= (494 1C
radii3 ) '\EE

Jo k= (Jgs) = ¢

L)

/—\'\8 o Y B W .

N/ I A R

A

i
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\( QUESTION [
PART
REFERENCE

Answer space for questlon 5

c) 3/&01422/ A gt 13 pupeadiadar to
Normal
erLf}M ol AC (narral) = 1 --3 = _&
| = e B
| ogvadert .7 gt IS F
; v ’ < 4
/ﬁ/WJM point A(-2, ()
y- 1 =3 (x+2)
b 4 =
4y - 4 - F(x+2)
43 -4 = Ix +/¢
Ax ~ky +£18 20
NI A=
! /N
\/ f? ) _xi:/\fz_f)l'f'#l
Kf]}// = S +/¢
’ ~ g
5 X
X
\ X= 9
N
Jo €T =19 B

Turn over >
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A curve has equation y = 8 — 4x — 2x?.
(i) Find the values of x where the curve crosses the x-axis, giving your answer in the
form m =+ \/r_z where m and n are integers.
[2 marks]

(ii) Sketch the curve, giving the value of the y-intercept.

A line has equation y = k(x +4), where k is a constant.

(i) Show that the x-coordinates of any points of intersection of the line with the curve
vy = 8 — 4x — 2x? satisfy the equation

22+ (k+4)x+4(k—-2)=0

[2 marks]

[1 mark] |

(ii) Find the values of & for which the line is a tangent to the curve y = 8 — 4x — 2x2,

[3 marks] }

1

R‘:‘:%i{f; Answer space for question 6
!

L)l cromesr X axis  when y =0
| E-bkx-2x" =0 |
i Ixt+Gx-% 0 (1) . .
E Xt + 12X -44:0 /[o/mméx |
;_ b o X &1-4ﬂc__ az=l 42 :
i AA c=~ |

x:-22(2-4()-€)
72(1)

Sy N T

.
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\weron| Answer space for question 6 B o |
| i) “ve x*t o //\‘ Jhayt E
colits af (0, 8)  ad (-l--+f§.,o) and
| (-1- 3%, 0) ;
i /}ij |
///8\/%\\
A L
/ \
. i1 = L - - I - t
Ky E(x+4) ard = 8 -4X - 1x
Elxi4) = 8-bx -Ix"
kx + bt = & - ¢x -1xt
I2x"" + X +px+ 4&-E =0
20t + (ls4)x + k(£-2) =0
| h') fm_g;m/ 1o eMAJ oL Jolutio
o bt -kac =0 0=2, 4:k+é,
. (brle)” -b(2)(kt-2) =0 c-e(t-2)
kM BEpIC-E(4b-T) 2O o |
L'+ Ck +/¢ - Tt =0 !
L*-24k +g0 =0 .
| (E-20)(k -%)=0  [:20 of k=4

R
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| (a) (i) Find the equation of the tangent to the curve at the point P, giving your answer in the |

The diagram shows the sketch of a curve and the tangent to the curve at P.

B

\R X

The curve has equation y =4 —x* — 3x? and the point P(—2, 24) lies on the curve. |
The tangent at P crosses the x-axis at Q. |

form y =mx+c. |
[5 marks] |

(i) Hence find the x-coordinate of Q. ;

[1 mark] |

I

(b) (i) Find J (4 —x% - 3x3) dx. |
=

[5 marks] i

(ii) The point R(1, 0) lies on the curve. Calculate the area of the shaded region bounded f
by the curve and the lines PQ and QOR. |
[3 marks]

L
QUESTION
PART
| REFERENCE

Answer space for question 7

51{4&&5?/ 0/ /’ﬂﬂj}éﬂ/’ —uJje duy al (-2 2%)

| Ja1)

|l du = -2x-9x*t - _—
| ?:t( ) o |

Yt h-x -3 dx |

| dan x=-2 gy - -2(-2)-9(-2)*

R -3 :-722 T

. Oradurt (S - 32, Fl-2%,2¢)
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AUESTION Answer Space for question 7
E

S 24 -32(X 42)
_24 - -32%-£L
4.2 - Jlx - £0

P e E L W

s (C

6,
- &0

32X °- -40 |
X= -*Ysa = -1-25 i

I‘t') at Gf),

§kg

) Jf‘ (l-x*-3x )dx = [bx-x2" - g2 ]

3 T4 J-d
2 /401) - (1)° rm\ -/4(-0) -(—z)’-@ﬁ
( K |3

; @ Jhaded actn = Al (Yprdy s - arta of A

arth % /\ = 24y 0-7% _ °]
2

Lhadod acty : 20 '1e -9

\
|

mmnuuumlr S
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8 The gradient, j—i at the point (x, y) on a curve is given by F
|
i 1
%:54+27x—6x2 |
|
! Lo dy |
| (a) (i) Find ey |
3 [2 marks] |
(i) The curve passes through the point P(—l%, 4).
[ Verify that the curve has a minimum point at P. i
| [4 marks] |
: (b) (i) Show that at the points on the curve where y is decreasing '
| 252 = G — 185D |
| [2 marks] ‘
(i) Solve the inequality 2x2 — 9x — 18 > 0. ;
! [4 marks]
i i
‘ “owr | Answer space for question 8 |
‘REFERENCE ‘
W dy = Sé+29x -6t ]
| =
| dx
dy * 213 - ]1x
J —— =
i ax* |
i !
D wkn xee -l |
| 3 Sg )t |
B du = Sk #22(-71) - §(-%) B
| X - Sk - 40X - £ (W) |
| = S - fo-8 - 32 |
S ) ' i |
| S -40. 8 - 18-S i - |
. dy = O S Shtinary gont af £
—7 o 7 i
X |
S -

n

g
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auesiov | Answer space for question 8 ‘
E

19

Lhon = =1 7e

dby = 23 - ]2(-1]2)

N2 29 4 1%

"

b 4_&-
d2y 20 .. miaimw ot aF.
dx*
L) Y 1l deuranng  Nher Ay <O
J i =7
Ao
S +29x - ¢x* €O
(X -29x -5L >0  (:7)
2X" ~9F =« IE 3D oy /fmﬂ,ﬂ/j
—_—
!i;') gt -9K ={§ 20
(lx +3 )(x - £)=0
2xX+3=0 o€ X -¢( =0
X = "% xeg

oy 20 L J_C(~'-‘/a 0z x ¢
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