WRITTES
JoLyTlo) §

/( General Certificate of Education
A A Advanced Subsidiary Examination
January 2012

Mathematics MPC1

Unit Pure Core 1

Friday 13 January 2012 9.00 am to 10.30 am

For this paper you must have:
* the blue AQA booklet of formulae and statistical tables.
You must not use a calculator.

Time allowed
¢ 1 hour 30 minutes

Instructions

+ 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 the questions in the spaces provided. 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
¢ 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 bookiet.

* You do not necessarily need to use all the space provided.
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Answer all questions in the spaces provided.

1 The point 4 has coordinates (6, —4) and the point B has coordinates (-2, 7).
(a) Given that the point O has coordinates (0, 0), show that the length of OA is less
than the length of OB. (3 marks)
{b) (i} Find the gradient of AB. (2 marks)

(i} Find an equation of the line AB in the form px + qy = r, where p, g and r are
integers. (3 marks)

(o) The point C has coordinates (k, 0). The line AC is perpendicular to the line AB.
Find the value of the constant . (3 marks)
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2 (a) Factorise x% — 4x — 12. (1 mark)
(b} Sketch the graph with equation y = x% — 4x — 12, stating the values where the curve
crosses the coordinate axes. (4 marks)

(¢} () Express x2 — 4x — 12 in the form (x — p)* — ¢, where p and g are positive integers,
(2 marks)

(i) Hence find the minimum value of x2 —4x — 12. (I mark)

(d) The curve with equation y = x2 — 4x — 12 is translated by the vector [Hz] .

Find an equation of the new curve. You need not simplify your answer. (2 marks)
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3 (a) (i) Simplify (3v2) . (1 mark)
(i) Show that (3v2 - 1)2 + (3 + \/5)2 is an integer and find its value. (4 marks)
4/5-7V2
b Express ——=—— in the form m — +/n, where m and » are integers. 4 marks
(b) press e /5 a g ( )
GU;SRN;:W
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8
4 The curve with equation y = x° — 3x2 + x + 5 is sketched below. The point O is at
the origin and the curve passes through the points A(—1, 0) and B(1, 4).
y A“\/
p / B(1, 4) _
/ -1 O X
(a) Given that y = x> — 3x%2 + x4+ 5, find:
dy
iy =, 3 marks,
(1) & (- )
o @y
(ii} 32 (1 mark)
(b) Find an equation of the tangent to the cutve at the point A{(—1, 0). (2 marks)
(c) Verify that the point B, where x = 1, is a minimum point of the curve. (3 marks)
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4 (d) The curve with equation y = x5 — 3x2 4+ x+ 5 is sketched below. The point O is at
the origin and the curve passes through the points A(—1, 0) and B(1, 4).

5_:V

1
(i) Find J (x° —3x% +x+5)dx. (5 marks)
-1

(i) Hence find the arca of the shaded region bounded by the curve between 4 and B and
the line segments 40 and OB, (2 marks)

................................................................................................................................................................

................................................................................................................................................................

................ [J)é/ff%ﬁf%\/fp(_(ﬁ(f)j%&)fSKJQ
4 3 Z

............... . “L”]%é‘}g {:,{...,,"f”*sg%i\
6 <é i

I T R N N L S S
L 4 2 Z T

L) dhaded Legin. 3. A DK e T A

......................................................................................................................................................

Thaded g -7 = &

....................................................................... T S TR T P L L L L T L r L L L TR F PP ST P PP

10 P45841/Jan12/MPC1




Do nol write
11 outside the
box

GUESTION

PART
REFERENCE

s

oy

srsstinsariaes

ey

TYTRL

B raseaaaINEaRaEYY

EEERREITY)

RREEETYYIITY

FEEL I ARt E R Ry

AREEERERRREERLY

T

TN Ly

EIrTrrrI

Prranieees

oy

Wdadnnbbbaasrrranan

IRETETTITE X

a iaaene snases aravn ' e Vi EEEEE) .
+ hraasans T aranas nean wesrr TTT
s titiaa YTy . Ereraeteney e T

vieea Ty

[

IXXIEET)

At EER s s e AT

LI EE]

N R A L IR T TR N Y TN P

Prasbasean

ranvveEAR R EEEY

Fesasvinnnns

v

arparrrrbriniinirry

v

Feraeer

Yy

ITITIRRNY]

EEETIRTTI

AR I

FhebbEsEYTaa

L LRI R PR Y Y}

eriiiae

Turn over »

T

P45841/Jan12{MPC1




..........

oooooooooo

----------

..........

12
5 The polynomial p(x) is given by p(x) = x> + cx? | dx — 12, where ¢ and d are

constants.
(a) When p(x) is divided by x + 2, the remainder is —150,

Show that 2c —d 465 =10, (3 marks)
(b} Given that x — 3 is a factor of p{x), find another equation involving ¢ and d.

(2 marks)

(¢} By solving these two equations, find the value of ¢ and the value of d. (3 marks)

......................................................................................................................................................

N . - .
- £ b o N A
Ty T TR T T T L L T LT T T T Ty Ry T L P P L P P T TPy T T R PP L T I PR PRI T

oooooooooooo

..................................................................................................................................................

.....................................................................................................................................................

.................................................................................................................................................
e s
[ j—

------------------------------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------------------

.................................................................................................................................................

......................................................................................................................................................

S 2O e A
C.r-lk -

......................................................................................................................................................

......................................................................................................................................................

I

l

P45841/Jan12/MPC1

Do not write
oulslde the
box




13

wrrieertiilanubsne

FevsrEey

IYTTIRETYY) TETTYYY)

cer

ver

rrerEey

T I oy

ITIEERITIILYS

sEerEaEYe

I T NI

Iy

Vescinasrrantaanny

aervrnns

AT

T P P TSR PR Y

CXIXT]

Periuriaaen

weer

risuns

e

see

P T A N AR T

TR RRRTYN]

WarhiEbrbibebae

e iR EEE V)

oo

Frreee

ErERERALs

Prtarsnerecinne sEribded i b

XYY

LT T T T SR R R R P T

raens

Iy

PAREEERERIEEEET YA

TLEIETITIR A

‘e

o

R

I T

hnrEey Ty

.

TR IIL YT R

Ersearrer

R L T T T T T T TR

T T R E R PP TY

Ceanas

ey

R L T PR RN

T

R

Chhrarer

‘e

Ty

R TN

eraras

‘e

R EEE SRR NPT T YR

easreer

AR EEEEEEEEEEES

seeereae

e T R RN T PR R T TR ANN)

N

Turn over »

P45841/Jan12/MPCH

Do not wiile
outstde the
box




Do not virite

14 OLHsgi the
6 A rectangular garden is to have width x metres and length (x + 4) metres.

(a) The perimeter of the garden needs to be greater than 30 metres.

Show that 2x > 11. (1 mark)
(b) The area of the garden needs to be less than 96 square metres.

Show that x2 4 4x — 96 < 0, (1 mark)
(¢) Solve the inequality x% -+ 4x — 96 < 0, (4 marks)
{d) Hence determine the possible values of the width of the garden. (1 mark)
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7 A circle with centre C has equation x2 + y% + 14x — 10y 4 49 = 0.
{a) Express this equation in the form
(x—af + (v —b)? =2 (3 marks)

(b) Write down:

(i) the coordinates of C;

(i} the radius of the circle. (2 marks)
(c) Sketch the circle. (2 marks)

{d) A line has equation y = kx + 6, where & is a constant.

(I) Show that the x-cootdinates of any points of intersection of the line and the circle
satisfy the equation (k2 + D)x? +2(k+7)x +25=0. (2 marks)

(i) The equation (k2 - 1)x% - 2(k + 7)x + 25 = 0 has equal roots. Show that
12k -7k —12=0 (3 marks)

(iffy Hence find the values of k¥ for which the line is a tangent to the circle. (2 marks)
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