4

' 2 ,
3  The equation of a curve is such that 3—% = %x + —. The curve passes through the point P (2, 8).
x

(a) Find the equation of the normal to the curve at P.
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L

-

dy

The equation of a curve is such that = 4x—3Vx+1.

(a) Find the x-coordinate of the point on the curve at which the gradient is 12]—
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(b) Given that the curve passes through the point (4, 11), find the equation of the curve. Bl 4]
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. . d . "
11 The equation of a curve is such that A 30x + 6a, where a is a positive constant. The curve

has a stationary point at {a, ~15).

(a) Find the value of a 2]
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(b) Determine the nature of this statiopary point. [2]
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(¢) Find the equation of the curve. [3]

e aaatmraiaade et neinaas iatestasatannsateaanaatalan s NS a N e s tanANse et O RReessaseIoatsN0eesataleeatestitatesteestasnaanassnnsacarscasannsesene

cesensase

sessesevassase sessass

NEersvmarrematsesEaurAseasrourtnasatentatiurstovatetannsinahsentrnatTersesarersnra T innslnoasenantosnoten At nnsatIantorsenenessennIotarss AR runans

ls Co5) e2ell) v G

P e m s et et ass s s s tsestnaesIaTIlEE e eeRerat sl tletetANTIIIAS S Ea A RersiN iRt caTaraNt T aaTTatEANPAt e ataNtedEadIAdluTEoeaNt ot ehoNEIt TR A st nantesuas

S = Lx -8xl, + 9, &

PR TR R LT T T R D T L T T L Ly R L L LR T PP

cremessanes

sessessa

sesacsacssvssaccsareny

nesssssacens

sereren

vasraves cesererssssasvarsasanorney

T D L T R S T D LR L LT T T N L L LT T PO P PR PR

C = |

P T R R L L LT T LT L LT T T T T T L LT LT T T T LTI

D R T T T T YT L T TP RPN

erey srsasvaseces

* + Loy,

essessrenaratarass T T zruasonsssse b sescerrsuesnssonvrtensiadsnaattsriaony

tesancasecnrsacenresnae
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10 The equation of a curve is y = f(x), where f(x) = (4x - 3)5 - 2—3Qx.

(a) Find the x-coordinates of the stationary points of the curve and determine their nature. [6]
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(b) State the set of values for which the function { is increasing. 1
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dZ
10 A curve has a stationary point at (2, —10) and is such that —)2) = 6x.

., dy
d—.
(a) Fin e
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(c) Find the coordinates of the other stationary point and determine its nature. [3]

© UCLES 2023 ' g 9709/11/0/N/23 [Turn over

www.pastpaperpenguin.com



* 0000800000012 *

I"- H i
| i o
10

'v

Q

N

A
P
.

19) rox

The diagram shows the curve with equation
p=4(3x+4)T—2x—6

for values of x such that 0 < x < 7. The tangent to the curve at the point P (7,0) meets the y-axis at the
point Q. Region 4 is bounded by the curve and the two axes. Region B is bounded by the curve, the line
segment PQ and the y-axis.

(a) Find the area of region 4. L [4]
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(b) Find the area of region B.
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10 The equation of a curve is such that :r = 612 ~ ; The curve has a stationary point at (-1, 2)

(a)

(b)

18

2

Determine the nature of the stationary point at (-—1, % : f11
t.
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Find the equation of the carve. [5]
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(¢) Show that the curve has no other stationary points. [3]
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(d) A point A is moving along the curve and the y-coordinate of A is increasing at a rate of 5 units

per second.
Find the rate of increase of the x-coordinate of A at the point where x = 1. {31
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10

> X

0 M

The diagram shows part of the curve y = — x and its minimum point M, which lies on the

(3-2x?
X-axis.

o
(a) Find expressions for — d} d b4 and J. ydx, [6]

ot L
- \
eressscsssn, g iibara)sesavarfss, B 2 Rt T L L LLLE
-
anaudpasa

Ol . —-— -— x
vameossversrerversiulprecMasastorasfonsrosYoronerofouse
&/

. R T A e L T T Ry Py
-
-

Sasssseshsssesrrns sns s AR B LN Teasoene

D L L L T T T L Ty

Assevemrnoisnirin

veseseraiinvrservevakoriosstrairasabasstrsass

D N R L T LT RO

semorennsy

WrtesmmatessarnrInsuskstortnnsieastsasssesnennansans

seredsseerraseansarsntre s
-
»
3 o Z 8
satisbsnsereeTosss saesssnesssaneiqsse »eese e ..,...u.

sedmeses

=

M. maewsvoaave

epsasevevsisrebsainnrenn

-

5

B LR L LYY

vaesseses

Sassebtionariseny

sesesvrsnsinve

aresenEnteanyred

eemsu

sesacasiene s

evsern

sensena

secsssasesvarenssacrrassesanra

ove

=

==

B L Ly T 2 R LT T T T

T e Tt sus s vuneseere

.n............--.u.u.. eaen

sesvmsanssasarsanssnsreony
g
-
T D e R e Lt Yo A wesssefivnnansincasiesvssasifruroinnsansiscninnnsinrae

“na u--.-nuuu-uuuuuu sssasansavamps asresee

avesusess

fmeeasumivavess

Z(3-2x) —=XF ¢ .

atevissnansescinrrhers T acerssnatttnarTerdineiriatsnierrew -.-‘n.cov--nvqu‘,os--a--

s

R L T T TP DR e Y

emesapanssaianen “ramsasmesiasehsanueanaroriraras

G T LT P R P LR

i iesisessseineieciirareann

sssesyaans

weevesmsorea

erse emendarnassseatrassrevasnoas

wseassineany

cesnrsannan

B ST T T T R L T Ty e

sesanas

L T L T T T T T T T LT T Ty

© UCLES 2020 9709/12/0/MN/20
www.pastpaperpenguin.com



15

(b) Find, by calculation, the x-coordinate of M. [2]
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(¢) Find the area of the shaded region bounded by the curve and the coordinate axes. 2]
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9 A curve has equation y = f(x), and it is given that f'(x) = 2x* = 7 - .
X

(@)

14
4

Given that f(1) = -1, find f(x). [4]
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(b) Find the coordinates of the stationary points on the curve.
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(/-'k*\{s lo_yast & Conghont

| (o ) So o
f’()f)z(%x+k)“2—(l+k~2, "\L@v\ de Dd(ﬂ(

where k is a constant, The curve has a minimum point at x = 2.

10 A curve has equation y = f(x) and it is given that

(a) Find f”(x) in terms of k and x, and hence find the set of possible values of k. [3]
“3
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It is now given that k = —3 and the minimum point is at (2, 31).

(b) Find f(x).
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10 A curve has equation y = —é-x% + ‘x“l%l+ 'f}f where x > 0 and k is a positive constant.

(b)

LT TP rs

2
{1 = 1 13
It is given instead that | ,-x%-i-x 5..*, = Jdx= 1—234

Find the value of k. ¢ [51
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10 A function f with domain x > 0 is such that {f'(x) = 8(2x—3)% - 10x%. It is given that the curve with
equation y = f(x) passes through the point (1, 0).

(a) Find the equation of the normal to the curve at the point (1, 0). 3, [3]
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(b) Find f(x). [4]
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LT .

It is given that the equation f’(x) = 0 can be expressed in the form

125x% —128x+192 = 0.

(¢) Determine, making your reasoning clear, whether f is an increasing function, a decreasing function
or neither. » 3]
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1
11 The equation of a curve is y = kx? —4x? +2, where & is a constant.

2
(a) Find }% and % in terms of k.
X

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

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

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

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

(b) Itis given that k= 2.

Find the coordinates of the stationary point and determine its nature.

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

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

I © UCLES 2024 % 9709/13/0/N/24

www.pastpaperpenguin.com

[2]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DO NOT WRITE INTHIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000017 *

MRMRRAMWIR0A, - "

(c) Points A and B on the curve have x-coordinates 0.25 and 1 respectively. For a different value of £,
the tangents to the curve at the points 4 and B meet at a point with x-coordinate 0.6.

Find this value of £. [6]
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