1 TItis given that x = In(2y - 3) — In(y +4).

Express y in terms of x.
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2 (a) On an Argand diagram, shade the region whose ;;oints represent complex numbers z satisfying

the inequalities —%n Sarg(z-1-2i) < %1: and Rez < 3. [3]
A
. /\
G -
-
' i ¥ i
& =3

TRe2) €3

(b) Calculate the least value of arg z for points in the region from (a). Give your answer in radians
correct to 3 decimal places. 2]
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3 The polynomial 2x* + ax® + bx — 1, where a and b are constants, is denoted by p(x). When p(x) is
divided by x> — x + 1 the remainder is 3x + 2.

Find the values of a and b. [5]

......................................... _lxr +(adx, + a

© UCLES 2023 q - - 3 9709/32/F/M/23 ; 3..;1 1.3
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4  Solve the equation

22 - —-zz*+30+ 10i =0,
1+2i

ot

giving your answers in the form x + iy, where x and y are real. [5]

e S fZ&*A}—ﬂ' +.30. .+ ("Z’L‘!‘ﬂi’]@)lzo .........................
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5  The parametric equations of a curve are
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(b) Hence show that the normal to the curve, where 7 = ~1, passes through the point (

0,3—-5_‘-).
SO\O\'%T of L=~

[

..................................................... AN oS
apwelent... c£ ..... e

......................................... Mgy 2.

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

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

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

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

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

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

........................................................................................................................................................
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8
(a) Express 5sin 8 + 12cos 0 in the form Rcos(8 - a), where R>0and 0 < a < %n. [3]
............ B5D... 1. 2@ 2. ReQ e+ Reidsiom.
ATk 55092 Bear@ Ceeatt.. £ R@end.
................... Ressen..2.12. 0. Reine

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

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

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

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

.......

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

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

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

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

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

........................................................................................................................................................
Phiiuibnaiiaiiabiaiiadiriiseibabiiibiacaibibtissabisitiiaiebiiics

L e Ty T T T T R O PP
........................................................................................................................................................
........................................................................................................................................................
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(b) Hence solve the equation 5sin 2x + 12cos2x =6 for0 < x < n.

[4]

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

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

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

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

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

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

.................................................................................................................
v

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

................................................ . o?%}zm

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

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

........................................................................................................................................................
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7
B
A
The diagram shows a circle with centre O and radius . The angle of the minor sector AOB of the
circle is x radians. The area of the major sector of the circle is 3 times the area of the shaded region.
(a) Show thatx = 3 sinx + ln 4]
Aen. 4 Shadeal .00 0/\-'@4 ....................................................................
.................. T A1 o
z v
.................. 2 %Vl‘—'ir"smx,
Areon dm L L
.............. Acde.d...compr. secaanT\‘oo
............................................ = /Y?’@
.................................................... 7’. "g"(z,fr—ao)
........ Aea..d.... ooos swnrf)xéw N
J | -
S 3 AN A AW €7 45 T 1 o227
k (_ - ) : 2y - 3 Smr,
..........................---a z‘fr............ ......................Z........................’2’. ............................................
...................................... WS SRR 1> S .7 S
...................... 2 G TRRCYIE SR, <o S
L ¢ > SN2 o G (7 SR
........................................................... LL'E %S'%
.................................................................................................................... o QED
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(b) Show by calculation that the root of the equation in (a) lies between 2 and 2.5,

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

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

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

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

Séncho@(o«dm/\hm : qqm)i:efweef\
Xzl X220 S Gows.. Haeres o toct
retvnen.. 3, o 105

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

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

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

(c) Use an iterative formula based on the equation in (a) to calculate this root correct to 2 decimal
places. Give the result of each iteration 10 4 decimal places.

(31
............... :L,W:'%S"‘q;a“'%
\‘I/;“‘Z«DOOO ..............................................................................
............................ X 2 Lo LS LB Xy Xgod ol
........................... X220 1520 med te. TRt
........................... X2 LN E W s0. 220018
.......................... X2 B
.......................... %Q:Llﬁbé)
......................... X2 L N8O e
TS U2 111 -
.......................... L2l IB I e
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u v

The diagram shows the curve y = x* Inx, for x > 0, and its minimum point M.

(a) Find the exact coordinates of M.

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

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

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

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

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

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

....................................................................................................................................
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: x2:0 or =0 é
X0 o x:=¢€ A
. g e
= 2 > X 4 T
E.
M

The diagram shows the curve y = x> Inx, for x > 0, and its minimum point M.

(b) Find the exact area of the shaded region bounded by the curve, the x-axis and the line x = -% [5]

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

................................................... ].....-..“.u....--r....u....u‘....-.....”..u-..uuu-uu...c.-4.n..u-....u...-u......a
- ‘ - I x ——

— d—

.......................................... i cod ..............a.,..................................................*......................,

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

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

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

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

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

-&Brs.@.hwm ..... rl‘{Sr .......

Bl
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9  The variables x and y satisfy the differential equation

d g Y .
a—i— = e sin? 2x.

Itis given that y = 0 when x = 0.

Solve the differential equation and find the value of y when x

]
W=
P—
~]
menad

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

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

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

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

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

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

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

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

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

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

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

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

................................................
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10 With respect to the origin O, the points A, B, C and D have position vectors given by

OA=(—1), OB=( 2), 0C=(-—2) and 0D=(—6).
2 =3 5 11

(a) Find the obtuse angle between the vectors OA and OB. [31

The line [ passes through the points A and B.

(b) Find a vector equation for the line /. [2]

BT L A B T ¢ SR R T R LT P R LR PR RS T R S T
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(¢) Find the position vector of the point of intersection of the line / and the line passing through
C and D. [4]

L., %»@ N N >
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11 Letf(x)= o +x+ll
4+ x*)(1 +x)
(a) Express f(x) in partial fractions. (5]
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2
(b) Hence show that J; f(x)dx=1In54 - {n. (5]
v
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