6  The parametric equations of a curve are
x=4f+3, y=1Int,

fort > 0.

3]

(a) Obtain a simplified expression for % in terms of .

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

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

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

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

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

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

(b) Hence find the exact coordinates of the point on the curve at which the gradient of the normal
is =2. {3]

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

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

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

© UCLES 2023 9709/31/O/N/23
www.pastpaperpenguin.com



3  The parametric equations of a curve are

x=3-c0s268, y=20+sin26,

f0r0<9<%n

Show that %xz =coté

[5]
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The parametric equations of a curve are

=1-cosB,  y=cosb—%cos26.

Show tha % = -2sin*(16). (5]
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The parametric equations of a curve are

x =2t —tant, y = In(sin 21),

forO<it<

1
50

Show tha % = cott. [5]
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4  The paramelric equations of a curve are.

xz—fg-s-ﬁ-— y=6+2cos6.

2—sin@’

Show that % = (2-sin )%
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2 The parametric equations of a curve are
x=(Int)?, y=
fort > 0.

Find the gradient of the curve at the point where  =e¢, simplifying your apbswer. [41
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3 The parametric equations of a curve are
x=t+In(t+2), y=(t— I)e"zt,

where t > ~2.

(a) Express :—% in terms of ¢, simplifying your answer. v [5]

t42) (32 -
erssasesssassassnsnsMTenian seoPoedaans - eanorfes, I N o . e L L TR T LR AL AR e AR b
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6  The parametric equations of a curve are x = et y=Intant, where 0 <7< %

sf

dy cost
a) Show that — = . 5
@ dx  sin’t bl
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11
(b) Find the equation of the tangent to the curve at the point where y = 0. {31
\
o
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5

The parametric equations of a curve are

(a)

x=re”, yt‘-t2+t+3.

Show that d _ e‘z'. V 3}

b
[OTTPTUOTOPPUTPITPRTRITE . £ TRIRY v S Y PSR L e

u.uu.cukl‘n-uuuutu@luuuuuu nu.-uu.no.

2

evsev?osss

essrrsvssenans

sscesescsncses

sas ..&-nn- wfssrsnnnonnene

esssasessassesseene

essedaae

wrresserenes

besmasssscecraverbentacs aescesee

sessvesaes

vessnseens sesecsesse

ereesesusebssssasansatersssaTInsRTIONIRY

sassassss

cessacas

evesssssiasvien eesecess

aesasesee

arsacesss cerrrabessracassirereseasesnarerans

M Precnarson ecenense

eredssssasesersetausacrassareans

ssescssasecn

secccsns

.es

esssscans

sissesassereresavassaisee errecnsn

vesseaann

ssasngescavens

aceansssvess seeesssesensena

Zt £ ¥

,n,uu.-.......a.n sssnsasaT¥irae

asssseses

secessssenceve

assseuas

assrsevesenee

evessssen

arsenees

erassssssssesssasitatatesssaasvaserRRAYSS

ssersarssarssssrssssassIessessssssstsRana

ssesesens

seeeresesasssessaserannas

ceseesssesnsssevsoncannuns

-
“rescename

essmcsvnen

brsesns

svsrencns sessascsvuess

sasassscree

vasnssserese

cescssnecnes

serssseneeces

sresnvan

sasesses

cesseasviaseany sesasasine

assessnae

sssseans

asavensees

creseman

semacasnscsse

asesavencavase canssssseascees

ssvsssnn

sesoesnesne

ssssraassens

sssessosncsnnnn

FETTRTY IR

seseresscasse

srasesans ssssssen swsansssen

anesessse

errevee

csssacesesce ssecconerrane

seansevse

sasena

esesessasanersnae

cessesone

aveerassne seescsenssnne

seserensn

asssssase

sssssevesss

avesencacsesassrassssesnroe

esssssssucserse

sesessnsansrsanasse

srsssensacas essancss

seavens

snessassscassn

srssseseve

srasreances

asevsenane

cvesesnocen

scssnses seesancssanese aesvssaseses

© UCLES 2023 9709/32/F/M/23

www.pastpaperpenguin.com



7

(b) Hence show that the normal to the curve, where t = —1, passes through the point [0, 3 — — .
e

[31
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6  The parametric equations of a curve are

t
2+3¢

x = In(2 + 31), y=

(a) Show that the gradient of the curve is always positive. [5]
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(b) Find the equation of the tangent to the curve at the point where it intersects the y-axis. [3]
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L

The parametric equations of a curve are

x=3sin2f, y=tant+cott,

for 0 < ¢ < 3m.
-2

(a) Show that L4 =

dx 3sin®2t
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(b) Find the equation of the normal to the curve at the point where 1 = %7{. Give your answer in the
form py+qx+r = 0, where p, g and r are integers. [3]
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8  The parametric equations of a curve are

for 0 <¢<im.

(a) Show that g)i
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x= tan22t, y=cos2t,

=—%—005321. [4]
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(b) Hence find the equation of the normal to the curve at the point where 7 = %n. Give your answer in
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the form y = mx +c. [4]
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The diagram shows the curve with parametric equations

x=tan8, y=cos>,

{31
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The gradient of the curve has its maximum value at the point P.

(b) Find the exact value of the x-coordinate of P. [4]
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