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1 Solve the inequality 2[3x — 1] < |x + 1], [4]
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X —X

. . + .. y
2  Find the real root of the equation 2—+:T = 3, giving your answer correct to 3 decimal places.
Your working should show clearly that the equation has only one real root. [5]
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2-43

3 (@) Given that cos(x~30%) = 2sin(x + 30°), show that tanx = ==, (4]
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(b) Hence solve the equation

cos(x —30°) = 2 sin(x + 30°),

for 0° < x < 360°. 2
T 2-{3 N
M@)‘ —’ ........ "‘t\rA .............
...................................... '_';"(2;"4"@ 5/&:62,
.......... QC/ _'{"OV\ (——LJS
.......................... It - L3 2. O PR el
[S{v) [4

.............-..................................................................-(.’. ............................................. 1’.'...0 ............

© UCLES 2021 9709/31/M/3/21

www.pastpaperpenguin.com



4
ix
1-cos26
(b) Hence find the exact value of —_— 4]
i 1+cos26
En
© UCLES 2021 0709/ 1 /MU

www.pastpaperpenguin.com



6

5 (a) Solve the equation zZ — 2piz — g = 0, where p and g are real constants. [2]

................ 22 z2ei) 3 L2 = () ..
120

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

In an Argand diagram with origin O, the roots of this equation are represented by the distinct points
A and B.

(b) Given that A and B lie on the imaginary axis, find a relation between p and gq. [2]
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(c) Given instead that triangle OAB is equilateral, express g in terms of p. [3]
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6  The parametric equations of a curve are

t

x = 1In{2 + 31), y=2+3t,

(a) Show that the gradient of the curve is always positive. Y [5]
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(b) Find the equation of the tangent to the curve at the point where it intersects the y-axis. {31
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7
y
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tan~' x
The diagram shows the curve y = w;: and its maximum point M where x = a.
(a) Show that a satisfies the equation
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(b) Verify by calculation that g lies between 1.3 and 1.5. [2]
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(¢) Use an iterative formula based on the equation in part (a) to determine «a correct 1o 2 decimal

places. Give the result of each iteration to 4 decimal places. [3]
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With respect to the origin O, the points A and B have position vectors given by OA = (2) and
1
. 3 2 1
OB =| 1 |. Theline /hasequationr=| 3 | +A| -2 |.
-2 1 1

(a) Find the acute angle between the directions of AB and /. [4]
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(b) Find the position vector of the point P'on / such that AP = BP. [51
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9  The equation of acurve is y = x ?Inx for x > 0. The curve has one stationary point.

(a) Find the exact coordinates of the stationary poifnt\./
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9  Theequationof acurve is y = X Fnx for x > 0. The curve has one ationary point.

(b) Showthat | ydr=18In2-9. 5]

© UCLES 2021

&

i v u

-23 '
- 3
’\DC.{ .
[P PIRIPOUNTUPITOPPTIIN S - ORI A0 =+ W SO, 4 L. A PN A -~ <~ A

' l -
gt -
” -
T T VT T TYT PSP PO sresenssDfapererirenas ORI P

PP YT

rredevarnsn D T L L L T LT T R P PP P PSS PP TP P PP PP

Tnen

sessvernyaaveaaaus csswrrassrrtaresanavans

} 5
- 3
— —
P N T It L PTPTTICD o W SUPVINISPTPTRTRT S BrdmasKsasLLacaTAsIaTuRIsaNasIsy

Krsnae

HersedesINE ST TSI NNSANIERYSIIALYS

B I I T L L T T I T2 LT R T T R PP

DR LT T S R LT

PP

vakwrenemresuresernryinvestzvrraenfraracrensavnorres

= 3

FRPPRAI yys U DD

m—

[ T T Y S L S RTLR RIS

aranasdeiasaapseanetnte Whea

Ghmbusesivusagatrsanisatan

B L LT TR T

wtamsa

B T T

emreesrsrerenaranRTiaRE L

prrmienmersInryeencaaniorye

mrmeefrovrrpesa .-nt-»:m---—v-v.--.ttv‘-ua'-n-w-vuuq'--.-wlwl.--tilv-- se¥irenn

-
—~—

cessennea weses sessveussena

P N Iy

S INIE S

YL

- 3 | 3

mos .........‘..l.....4.,.....,_..‘...‘....,._...“.........l.,,

——

ISP (S T YT FEPTTESTTIN PRTFPY PRRPEPIRISPIOPIN N 7Y STT T I

s heraTThrfesanas

srevuole ffuapiinsiisnusaans

D R I T sessdavane

eambEisaasssvaTisterdrataa

D D L Lt LT LT L L L L S e

l - ’ % - 10 -
-
S| S SRS AT A o s e s S E A weo b = olp Sy il § =SB ¢ w

veaveanvs

e O L R L T o PP

apemran

wsvroeaun

B P airessrentorcasarurna devsEgsarsaRssnanEsune

.y

P S T

-
=
-
T e R R i LI R LR L T e N L P R LT R T T L PPy
-
—

==
T il T TS o AP e

-
- —
“arimerskmversazes FO 1) P N tesesaenreraltranaririneanertieiiaeun I e Rt et e s I r et bR TR AINEN R TO RS taraessursaresvaas

- -
—
[SCTRPUNI S % F R AN ¥ (59 SO e ...“.....QE. reterrsrersesrarsnses

wxwa

srrsersenns

evreraeriziaa

nasnan

B R L S D T Ty D R L L T Y P P

TSI

B T T S L LR R D T P P T PP YR PR T PR  T R PP I

Y T T T P Y PY TRV PSSR PN

P L T L LT

avesrescerNrtaversaTaItenanuiys

ssvarantasonsensinse

CraS BLEErAe RS LI tata et TEB At ATINEITS

Geesrresesauncarsacesaraana

D N L R LR LR R T N L L LY E LR B P P TP TY

MEssleuEdneremLtimdntnaveRenattanann

J T R LT R P L T TP RS LT PP PP

DR L T R N L L L LI TS P RR PP

wereranans

B T TR T R R A LA LA LI T TP PR PP

avessne

BT S S L L T LT L T T L B R N T T N LR L R e T LTy Y R Ry R R T YO

vavererramansenranervas PR PR T Y T O Y T TP T T PTY PRSPPI

9TO31AMIN2Y {Turn over

VhsrearassenseneuTIRtIvanE dasansaarinans

www.pastpaperpenguin.com



16

10 The variables x and ¢ satisfy the differential equation 3—': =x%(1+2x),and x = | when? =0.

Using partial fractions, solve the differential equation, obtaining an expression for ¢ in terms of x.

Frmdy = |
LHS:
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