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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the cquation ax” +bx+c = 0,

_ —b+Vb*—4ac
2a

Binomial Theorem

(@a+b)"=a"+ (n)a”"1b+ (n>a”_2b2 +...+ (:)a"—'b' + o+ b"

1 2

h . ive int d n n!
a positive integer an =
where » is a pos g i sy

Arithmetic series  u, = a+(n—1)d

S, =gnla+l)=3n{2a+ (n=1)d)

Geometric series u = ar!
_afl—7")
3, = = #1)
_a
S,=1L drl<
2. TRIGONOMETRY
Identities
sin’A4 + cos?4 = 1
sec’d = 1 +tanZ4
cosec’Ad = 1+cot’4
Formulae for AABC

- - b -
sin4d sinB sinC

a*=b+c2 —2bccosA

S
A= 2bc,smA
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3

DO NOT USE A CALCULATOR IN THIS QUESTION.

6+ Vx

A curve has equation y= S i3

answer in the form a+ b+v¢, where a, b and c are integers.

Subenime Ko Vae = =6

:j:, é’hré
ey

Lnbvoduke Am  Condsaake ok
3-{% and Faxonalug Y@ L L.

o+{% x 316
j: 3,«-{‘6 x 3-06

where x 2> 0. Find the exact value of y when x = 6. Give your

6 (3-~3)+e(3-2) B

% ey

W

The diagram shows the graphs of y =|f(x)| and y = g(x), where y = f(x) and y = g(x) are straight
lines. Solve the inequality |f(x)|< g().

£ = (6,8) , (25,°)
Cnidiina-

gruatien 7\\w~¢ Yz -2x+5
Ax) = —ax+¢g
2= (o) 6,1

Grodient= -1 -0
—-‘.d

~1

- O

I

N= M+ L.
j - 'QD\"\‘ C
G

FAuaxe- jcﬁ"

QCXS =%\
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3o—1E

m———
/

5"%-‘&@ + 3{e—6b
- e

12— 3E (dvide by3)
| R— 3%

@

)| £36) B
9\4.-@"3

, £(saxrs) (&)
' ‘LS‘\V‘“"- Lew s\hes
(axad) 2 (x)°
hLw0L HISE <=
ot ,Z-..a.oz.\v:z:‘\'*é"so
2xi-1exaan £0
dvide by 3
2te+ £0

2%+

£ () 2= £ 0
» -2\£0
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4
[5]

Find the possible values of k for which the equation kx*+ (k+5)x—4 =0 has real roots.
’-\:—w Teal Foox Ascrtrovmask zZo
Boac 20O
2 = Z0
Q(+5) - 4 (0 ( W) £

K xtok 25 AlbL 20
(o) -25

3

-\

=22 e xas

t—"’, ' Lioask £ L35 z 0O

((k4ag) x1(kA38) 20
(\uas) (K‘-\-\) 20

-\

K:"JS Kv:—’_
= —_—

K<-25 and K77

Variables x and y are related by the equation y =1+ % +— where x > 0. Use differentiation to find
X
[5]

4
the approximate change in x when y increases from 4 by the small amount 0.01.

Ar x=\

AT * e
i)_ -0 HE\XxSH x ER)X
Ax . a
v T
A4 -2 -2,
AX K=\ - .
= '__L.\:.
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5 (a) Solve the equation ———— =35,

125%

Mal(n. the L:ouu &am«}

A g2
(5>R - 5
58
X - R

5 = 5
—

202 3,86 ) <_¢u.'.b“f>

TOV\S ey

=5

!
L.

N
\

(b) On the axes, sketch the graph of y=4e*+3

coordinate axes.

5 5=\25

Moo RS
B ]

bﬁa\:tun

=R

showing the values of any intercepts with the

Povizevm\ & SyPake [7]

=\ W= 3
): 1387
w=—\
y= &
< =2
za-
>
0 X
Y -\vaevcarh ¥=p
T ﬁ—\“*"“ﬂ’\‘;ﬂzo X _\n (-3 ='~b(:""-’>
J_‘_\:‘\_b weg = ™M o 0*3
- . Yo x o
x -~
SouE v3 A e A T
% 3 Cwo—&.\uﬂ%}l Zoyw W )
Hra = Fs Cwwve Jlas adoo2 ] g A
-Q_I"' '?’/Lr 3 -
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6  (a) In this question, i is a unit vector due east and j is a unit vector due north. T
A cyclist rides at a speed of 4ms™! on a bearing of 015°. Write the velocity vector of the cyclist in
the form xi + yj, where x and y are constants. A, [2]
She %= reor b and Y= FNE S
) oy 1 5"’
R I pon18 -
Nz x{ and v ) (oiVackes)
[} L]
° . ”
V= Jles 18t and A 1SS
(b) A vector of magnitude 6 on a bearing of 300° is added to a vector of magnitude 2 on a bearing of
230° to give a vector v. Find the magnitude and bearing of v. [5]
V = ¢ Vot _3
V Y= = An O 3 =W 30
1 .
V = —Geosab Ly Go 20 P
)
V = ti+Y)
ks v . - . e
239 D
AV I Cos "fOL" 2 s\ "\'OJ"
a . .
'
I A 2 V‘ avo \)& :\/ °>o
’ - 4 ‘h Yo
—\-5 1
I st (0“‘13* \ 25 &7
L = = |1
4 - x
= (eTas)y (i) by BV = A Oy
~\
| d P o

—

E——
—

G- hramv
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4x
7 Differentiate v = gﬁn—{ with respect to x. 4]
\&\3 Fuerows— Y. wX
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8 .
Ao N\d-""“
8  The function fis defined by f(x) = 3sin’x—2cosx for 2 <x <4, where x is in radians.

(a) Find the x-coordinate of the stationary point on the curve y = {(x). [5]

’glcx\ =0 Qyw ahva

£ = 3(|-toe 8%) —ACes X
)

= B v bus 2L —~ R tos ¥
f£&) _Q_Q\ )

(@ 3 (w2
e .
B g_g\aax.v\-’lﬁ‘"x e
4 (as cCesty + T
- 3 e

= (Quwnxles? o

A\
Q.(.\:ﬂ\c'( 30’51 >

-
-

A . X =0
L Balet=p owe 3T

- 1
LnX= O | Cut X 3
-6 6 -\

&< l A j:,':._S\w (°\ : xf_(o:l(.‘[‘by
-r/ d i:g Y= .25
x+0 | 2A-6 =

X= A (3"‘-\-1)
' A— |:23 ] P
gA;\u. }J"“H = 1.0\ Co\mﬂﬁ \‘*Qjﬂ ‘>

’QU‘NUG R 0\""‘“‘.‘“‘ oot n it
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(b) Solve the equation f(x) = 1 —3cosx.

20ikK — osx = |- BCos¥

BCl—u}xB aleL Xl ¥ BLSX =0

o
B-BCos.Lx C2ces £— A B 8T

ES(,oiX-\- Cos X 2=0 :

- (R \

2,(oc X cCost =2 =0 Cﬂ"uﬁi pruct™
‘ .

—
30011)( — 3Ct L X 2cosx— 2

4—\3 e Q_Cwsx—ﬂ e O

2 Cos = (_tosx
(gCo.sf.-\-l) @’5 S
30)& x_*a.:o Gbsx-'\:o
CD-‘- X = ._/ et L= \
ol B
£ =
Y= Ct;\(a/b\ .
(= 08! S -
L= A
A— XL = R <= 5.2% (WQ’"“' W )ma >
—
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9 In this question all lengths are in centimetres.

The diagram shows a circle, centre O, radius a. The lines PT and QT are tangents to the circle at P and
Q respectively. Angle POQ is 2¢ radians.

(a) In the case when the arca of the sector OPQ is equal to the area of the shaded region, show that
tangy = 24

Aaw ¢ =PT
A
PT= oo

frea v A0PT =1 (9Caten?)
= & (fand)

2

"‘W?f Secktr § ON\ = 9;6
\Q&\ao\ﬂa V°-8it)" = aafbwft *_‘é@
-3” 2
= _Qi@"“¢"¢)
2

m—

© UCLES 2022 4037/22/M/1/22

(4]
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(b) In the case when the perimeter of the sector OPQ is equal to half the perimeter of the shaded
(3]

region, find an expression for tan ¢ in terms of ¢.

R‘:‘W‘\'“’ g g X = o?'\'O@"TVCP

P

SW \_-93\‘3“ = ?T'\'
- a'\""“p e
- a0

T~ Y9

?Q"_“.‘W ?\ w & O 26

-: Qa(-\-amf’ Al CPB

Fonrore ASCYS ol c¥”¢*¢>
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10 (a) A geometric progression has first term ¢ and common ratio r, where » > 0. The second term of
this progression is 8. The sum of the third and fourth terms is 160.

(i) Show that r satisfies the equation 7” +r—20=0. [4]

ad A= @ (o)

R
3_(*&_‘"‘_: O\'a @ _\—&T-:”ao

= D
@\Z'\'g*""“’o

By Qﬁ’: -3
> ¥ Sae ¥ &
% gitx gr—'° =7
A= ¥ N ’§
g 2
= D

. 2 3
&:};{’W C;VG;S?:L (-’—'33\ :?Lo N v 2o
i ——
g¥ + g = 1bo |
(ii) Find the value of a.
XL-\'Y-' 20 =0
Producr = —2 0 (5,"!’)
"

[3]
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a=¥y A=2
(b) An arithmetic progression has first term p and common difference 2. The gth term of this

progression is 14.
A different arithmetic progression has first term p and common difference 4. The sum of the first

g terms of this progression is 168.

= =R

Find the values of p and ¢. ° ?’ - [6]
X = A n~\\ A
01-’: q*(&“)A

P+@-1)2 = “'

prala-) =

Pt+aq —2 = l‘\- ,

T

Suen, a ?mzju,_\;..—; S;-\:.;iq_o«-\-('\ﬂ\ d_j

4 Cpo 20y

\A&\':j saworon| L) Nlake P = Lobleckr
P+aq = \(
P= 1b-29
Pas \B’Q‘O\f

Us.sj 2huodin (1)) S0 bemiadR

7 (16 Apad) = |68

A1) = 168
9= 6%
T
1= 12
(QubSeha L=\ ?f i ‘\:’(;‘1')
(’:\b»—"-“'
=
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1

Qsz)z>

o

R — —

R ':t@ﬂ,tw)

3

The diagram shows partof the line y = 1 and one complete period of the curve y = 1+ cosx, where 1
x 1s in radians. The line PQ is a tangent to the curve at P and at Q. The line QR is parallel to the y-axis.
Arca A is enclosed by the line y = 1 and the curve. Area B is enclosed by the line y = 1, the line PQ

and the curve,

Given that area 4 : arca Bis | : & find the exact value of 4. [9]

tj: | 4+ Cog X
Qiute | G arrpimdR

po 3= 2 ; CO,WA\\.@AQ ?(_O;Q)

Y= & Los X
qu| AtmX
2 = cos X
\ = (ot X
Xz con O
x= 0
2(7-7‘:")
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'R:wl"
Cave.,
(& Cot X = |

\M‘q_‘é‘ﬂ-’* e, \\FO Q’N’\

ot —= ~-\

Cos X= 0
- 3, A
X = Cp-‘\(")': ‘ya /a-
)

| o\x-x\QZ zéf—'}
2 2
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Continuation of working space for Question 11.

<£—k Lin K) {-K

Araa 9 shape 2° ‘
Poriw- A \eresesnon -a \':vd. and Cuwve,
Swe *=0 Xz 2R keo Undx P4 and T& tuwve

A 3 vedemdez \xw = AR~ 2%
= AR —
22 ‘j._=

ez yb= 2RX—2

§<l+wnc> ax K et Raen &
m .

6 ._._(1-\—&%)(\\ o 3 RR-R

) 2 : 2f)

= 2A 4 Gn2AR -0 —3D \ : el
= RA \/2\/\%3)6.: %=

Question 12 is printed on the next page.
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2 2
12 A curve is such that 11-—32’ = (\/%\/f 1) . Given that the gradient of the curve is % at the point (1, —1),
. dx X o 4
find the equation of the curve. Qi s X [7]

2
_f‘.g = xe ol

€ —_—
= =

x 42 xi
T = Trx Arx
{z >
3 -,
z ;Cz ‘\_Q,\.x

2 L .
&
_QL.% = LEHRE

X
Yreglake 033 X xR
AX L
3 = C-
A A T %o, At
— = 3 4 2 taanx 2T/
aX fx: S.b y 5
, S
ves 2 wd Xx= \ i L X2
Lo 2 +242%C I :
> 2 5% 7,10 £ D

A _ 10 _
.0.\.5._?:_3&’74.21«-2" 3 = s
Ax 3 7 % _\0 %~
j: Lo X =+ b = 5
X >

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examminations Synidicate (UCLES), WhIcHi is a departmienit of the University of Caribfidge. '

© UCLES 2022 4037/22/M/J/22



