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Answer all questions in the spaces provided.

1 The curve with equation y = 13 + 18x 4+ 3x2 — 4x3 passes through the point P
where x = —1.
{a) Find d (3 marks
e marks)
(b) Show that the point P is a stationary point of the curve and find the other value of x
where the curve has a stationary point. (3 marks)
. . d2y .
(c) (iy Find the value of 7 at the point P. (3 marks)

(i) Hence, or otherwise, determine whether P is a maximum point or a minimum point.
(1 mark)

QUESTION

PART

REFERENCE
................................................................................................................................................................
la <) (8 4 S " - e

............................. D T R 0 N g S £ L L L L L T T T e T T T P E P PP TR

X,
. Z

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................. B T LT T T T T Iy T T L

L

P36488/Jan11/MPC1




QUESTION
PART
REFERENGE

IYIYL)

YY)

v

Vasaa

0

sraeas

thsnasspan

reennrs

aspusnnn

veea

IEEETIIIY sren

STREIY)

1 /f -
‘ ¥ ?O
- t
g 5
o ALl
AT s ai il T N o rana

crirEIrrane IO EE T LTI ] aarer
Fesanssrassaes " YT ERRTT TR I bes
rrasuaer nvs EEERRTT Y] " HeAeAesRsasasssaTNs i an s TN bd

esurnEmRAEARRE Y IR I NaaarEEraAAAASRI IR Eey XTI
cennsisaze erubebRRERanE ases T avserrrrbrrEbEbaL
Cerrannne TR anisan Erresan Iy cerannnn T R L L LR R Y .

ey nanee

sriees ST RT TR R T

BnEsEREREEEE XTI NY]

e

Fraanay

ITIILLTIT Y

tieae

IXTXXERE]

wadadas ruens

errisnrvadateaanr trerraaenrany sreny creenn ndrerearERRan serens
" NraesmrrreabbberR teeee rrraretaieaear e rranan YT ITTEE
wrbrdtsReIssessnnes ey cine AmmrrAR R R YIS eens Iy
ErnrwrietssanEnean TITTIELIIY s eviesirareresEesbens tieaes wrrhae

Krrarrasener

srsenn YT

errabibe

eraress wareean

Iy eaanure

ey sareeens XA ER RN

rritee

Frengaas

Praann

whrreees

beeee

TRy

I TIAERRETEIEIN]
. sirrsenrrne ¥
Frsinasnee .

Crrerekarataas

creans

.

IXYIRIE RN

IIILILLLLET)

IETTRTTI T

IYYTR)

Tasasnnrenane

o

L

Turn over b

P36488/Jan14/MPC1

Do not write
ouiside the
box




Do nof wrile

4 outs:;‘i the
2 (a)  Simplify (3v3). (1 mark)
3437 21 .
(b) Express M in the form mt \/_, where m and n are integers. (4 marks)
3V3+ V7 n
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(a) (i) Find the gradient of 4B. (2 marks)

(b) The line with equation y == 1 — 4x intersects the line AB at the point 4. Find the

(c) The point £ has coordinates (5, k). Given that CE has length 5, find the two

The line 4B has equation 3x +2y =7. The point C has coordinates (2, —7).

() The line which passes through C and which is parallel to AB crosses the y-axis at the
point D, Find the y-coordinate of D. (3 marks)

coordinates of 4. (3 marks)

possible values of the constant £. (3 marks)
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4 The curve sketched below passes through the point A(—2, 0).

y

The curve has equation y = 14 — x — x* and the point P(1, 12) lies on the curve.

(a) (i) Find the gradient of the curve at the point P. (3 marks)
(i) Hence find the equation of the tangent to the curve at the point P, giving your
answer in the form y =mx +c. (2 marks)
i
(b) () Find j (14 — x —x%) dx, (5 marks)
-2
(i) Hence find the area of the shaded region bounded by the curve y = 14 —x — x4 and
the line AP. (2 marks)
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5 (a)

(b) The polynomial p(x) is given by p(x) = X3 —4x? £ 4x -3,
p

(i) Sketch the curve with equation y = x(x — 2)2. (3 marks)
(i} Show that the equation x(x — 2)2 =3 can be expressed as

x4y pAx—-3=0 (1 mark)

() Find the remainder when p(x) is divided by x+ 1. (2 marks)
(ii) Use the Factor Theorem to show that x — 3 is a factor of p(x). (2 marks)
(i) Express p(x) in the form (x —3)(x* + bx + ¢), where b and ¢ are integers.
(2 marks)
{c) Hence show that the equation x(x — 2)2 =3 has only one real root and state the
value of this root. (3 marks)
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6 A circle has centre C(—3, 1) and radius V13.

(a} (i) Express the equation of the circle in the form
G—a)l+y-b?=k (2 marks)

(1) Hence find the equation of the circle in the form
x2+y2 +mx+ny+p=0
where m, 1 and p are integers, (3 marks)
(b) The circle cuts the y-axis at the points 4 and B. Find the distance 4B. (3 marks)
{¢) () Verify that the point D(—5, —2) lies on the circle. (1 mark)
(i) Find the gradient of CD, (2 marks)
(i) Hence find an equation of the tangent to the circle at the point D. (2 marks)
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7 (a) () Express 4 — 10x — x2 in the form p — (x + q)z. (2 marks)

(b) The curve C has equation y =4 — 10x — x2 and the line L has equation

(i) Hence write down the equation of the line of symmetry of the curve with equation
y=4—10x —x2, (1 mark)
y = k(4x — 13), where k is a constant.

(i) Show that the x-coordinates of any points of intersection of the curve C with the
line L satisfy the equation

x2 4202k +5)x— (13k+4) =0 (1 mark)
(i) Given that the curve C and the line L intersect in two distinct points, show that
4k% 433k +29 >0 (3 marks)

(ifi) Solve the inequality 4k% 433k +29 > 0. (4 marks)
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