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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax”® +bx+c = 0,

_ —b+Vb*—4ac
2a

Binomial Theorem

(a+h)"=a"+ (T)a"_1 b+ (;)a"_zbz +...+ (’:)a"_rbr +...+b"

. ) . n n!
where 7 is a positive integer and | | = ————
r/ (n—r)ir!

Arithmetic series u,=a+(n—1)d

8. = %n(a+l) = %n{2a+ (n—1d}
Geometric series u, = ar" !
— a(l _rﬂ)
no 1—r

_a
8, =50 drl<1)

(r#1)

o0

2. TRIGONOMETRY

Identities
sin’4d +cos’4 =1
sec’d = 1 +tan*4
cosec’d = 1+cot’4
Formulae for AABC

a_ _ b —.c
sin4 sinB sinC

a*=h2+¢? —2bccos A

-
A= 2bcsmA
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1  Find constants a, b and ¢ such that Vpair =

=]

5 % -3

-2 -3
Fa r’~’ Cz:”_. ., 3 -V
}’._2 .3,} -(-2) -3 -C ‘)
P
“7a ¥% -2
o o, o Y
= % -+
= p 17
________._/’__——-_"
Congyant Q& b,C
a= "%,
L= "_3,
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2 A particle moves in a straight line such that its displacement, s metres, from a fixed point, at time

1
¢t seconds, 1= 0, is given by s = (l +3t) 2,

(a) Find the exact speed of the parti{:le when ¢ = 1. [3]
%= 4 x)
s = -y (143t 2 =143 _
e a >_3/ At JP@A = 71‘3-
= -71C\+35) 1_93
2
= =3 \""3" =
y (397 | k=)
Cubtnde =\ oY,

AS = -7'& <'\+'5>z/
Oy 1)

- §

-l L
= ~%e (&
(b) Show that the acceleration of the particle will never be zero. 2]

Frd o Sewd dewvakive

B -
A oyeoy () 2L (1+3%)
At -%(3>

b wagak™®

\I

o an (0D (o)
=

5\.&(&. a’ Caapirmoc k._ zm') ' |
( L o 3'\;55/'1 ‘& Q\vo GD.L .Ruk\\\‘lq‘
Xad  OClalMuoxies NV er \oa Zaro.
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3 Afunction fis such that f(x) = ln(2x+1), for x >—1.

(a) Write down the range of f.

(1]
Rovge B4 = {4D ey

A function g is such that g(x)=5x—7, forxe R.

(b) Find the exact solution of the equation gf(x) = 13.

W= glinerad= s\naxad-n

[3]

S\wara\ q =123
( ) 1 QLA = QI_\-
5\\:\(11‘\-\)::\3*"1 2y — é-'_\
' =20
')8’\“ éi-’r\\ = s —-_Lé"“

/?\“ R x) =4 A 2

n @x) H X= J;(z»)
2, = 2 \ S
(¢) Find the solution of the equation  f'(x) = g~' (x). 6]
I
1)‘—‘—"\’6,.6\ “-,_J 4 _ 234\ = 2
’g ax ~ C\ @ ) 214\ aL =~ A\
- Bx-T
\wvavs e , ax5 = @_r.-v\)(x‘f'\)
PN = 53»’! = 21,:_* \mc.-\x—*"
%1 =J 0 = 2xX x\sx+ T
j‘Cx)r: x4 T a:c"-\\cx-w—\O‘:D
| S 2 416X =3 =0 \
(E‘ (X) -:5 (x) U—s{'j L7 C;Mac\fa.ﬁc. LR uoies (fan«JQ’
-5 im’)
2=t S\ aak D | hras
2%XAN 5 \ % ,
" ) -\st ~! 25 + W
C)go;; s V?J ) h >
. X= =169
-5+ ———
- N LT _o-\as
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L 1] L] ’
-2 0 1 A x

The diagram shows the graph of y =|f(x)|, where f(x) is a cubic. Find the possible expressions

for f(x). [3]
£CD = af-p) %"q’)é(" 0 AG) = + 4 (x43) &) (%-2)
’f('f-) = 4 (}-\-2) (x__‘) (I"i) %_j

2= @)l ()
;3',‘3 == %ﬂ a= &

6 I
(b) (i) On the axes below, sketch the graph of y=|2x+1| and the graph of y=|4(x—1)|,
stating the coordinates of the points where the granhs meet the coordinate axes. [3]

gz Q% Y=4x-K
N\OA\X‘:‘_O, 3’;\

N\@-m‘j:o) L= -‘6 (-0'9
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7
(ii) Find the exact solutions of the equation |2x+1|=|4(x—1)|. [4]
‘2!-\'\‘ — ‘1\-()&—\)\
Eanoe o elas -
a a
@t‘\-\) = |b(x=)

XAt) @.i*\) ‘
Sx(:x+\)+\(a.x-\\): e (,K")(*’)j

2
‘\-3(1 r2raxxl = b (x _g_x_.—\-\j

41"*1-\.1‘\’\ - \bxz- 32X\

o £ —32x b

Grdx X x\ =
32x A\ -le=0

2.
L‘.I}"'\bx - F\-t*
-\2.17-*351‘7"\5‘;0

2t —36% ¥1S=0-

buwae by 3
22 — 36X+ 1870
3 3 >

e 1% 3 &S0 -
W:j M(E‘ft\ 2.2 unsen ol

() —12 4+ (@t —a (D Cs)

&
——""’”_Zo
22X ) wke—
2
122 Jen
4
K= \2+ © ’
. -3
K= la—~¢ ov ‘2™ °
— 4
~ 29 =0s
X = 2 X Ayg
= a5
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5 (a) Find the vector which is in the opposite direction to (_l§> and has a magnitude of 8.5. [2]
“\43“.\*\«3\
=y a =
A\t =\\S -\-Qef '?Y“‘*'-O\"'W
\S
=\235 + Gk \ - /.‘L ( 3
2¢ 9 _—
—= |7
| —
\7/ - %S

- 3
(b) F md the values of @ and b such that 5

< > (zq+\> <6\,+a_,a>

es+Q?.

\ =

a 2a+ l)

[Sa + 2as
Eb ¥ 2

el - (6l -\-C,q>
<eb+-1 L

b+a
6( 5 ) [3]
Sbaa=12

Sh= 12-2

£ = \D

\o-:»g
Culide— b ot 2
na—6le=—| a=\

~6(2) = -\

\\a 2 h:a

12z o\
\Ta —ba —6l +\ =0 L ‘ =
. — ) — a: —
\\a tle\=0 g_qumm\t) o=)
N A e
6 (a) Write down the valucs of & for which the linc y = & is a tangent to the curve y = 4un(x+ )+10
. Aaww\Vemda ER uod~ 36 (ave" 4 [2]
Nlaxirawm - QA l
J*. o
— 3 (ﬁ v
A e\ R
= . - Ve —
FNinraors = 2R3 ‘(k
T
3.’_“ \L\(- ov 33 (P
’ —
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1—tan® _ 2(1+sin6)

(b) (i) Show that %*‘an@ +

—cos@  1+cos@

sin%9

[4]

L (i) ((rm ) +(eS(ene)

Q’c‘”‘ ©) (I+s ©)

-—
—

\ c,..y%e— s CosOrYom®
Nl T

\+C7A3*-\—-7Ae « Cos & BN
Cos ©

\f—
it cinb)
e —— A g\\nl e-
QG{ D\ Cos 65\:9 = St

e ———

oo & S =

C.?m‘le-:: \—Co*
(i) Hence solve the equation }f(‘:‘j)f:g }:i‘;g =3, for 0° < 0 < 360°. [4]
-+ S\
B(H deicd =3 | 2- {32 __6.508S
ale ¢
_3 _Siﬁg\e 25
a(\.\-S\‘v\G) = \ B = —-0'5""0
=) R ;
2 Aasw® = 3> ox &= 33 26
psntr ~2 =0 Endvant (g8 4 233
R alle | 3 = 33
\)\& W Mi*hc' kl) (;--33.}
pont T i F e
&rﬂ‘*\‘ 2.(-5> 7:/_‘,;‘
Cwb= %+ W—f
- —"'T
Sy . 2* W
(2)

LB - \ads2s w.}&\wb\
i ol

———
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7  (a) The first three terms of an arithmetic progression are  1g3, 31g3, 51g3. Given that the sum to »
terms of this progression can be written as 256 1g 81, find the value of n. [5]

S g

(2\55 +e-) a\33) = ase\9 8!

(}>/2> + A\g3 — 2 3) = asig2!

293 = 256 2!

AN 3“'; a\
n‘?‘_sg = Q5GB 3
nl\/jg = QSBX‘\'V/B
R — astxH
ﬂl: tB%
n= Wu\‘

n= g'l.

Plm——

n
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(b) DO NOT USE A CALCULATOR IN THIS PART OF THE QUESTION.

The first three terms of a geometric progression are  In256, In16, In4. Find the sum to infinity

of this progression, giving your answer in the form pln2. [4]
s, =2
e \~ 7

Csmmm S ax0 (*l):‘ QR
a)
- v= ik

2 =286 \nwac<h
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8 DO NOT USE A CALCULATOR IN THIS QUESTION.

(a) Find the exact coordinates of the points of intersection of the curve y =x>+2v5x—20 and the
line y = 3v5x+10.

[4]

oquake loolie Cuveg
2 xalsc—20 = 3lsx x\°

38 -\-’.:.r;x — 54’;1 _. 2o ~\©o~=o

A Agy ==
\M:j Mm{b "f‘“‘“‘“lg‘.v

2 g = :i:(is-

sl = s

< = ‘I‘é_*:A §4120 —
/

2
. T ._\,-1\'5’-5
=48 B4

: \
1’_:(’5"‘;5@‘

o —

2
{ = GQ\-\- s)

4 = ~al5
= 345 E—
e bl j: algx o
Y =3It x10 iy g < o
Worxe g,rs; ) (;(;si) - I=(25%) e.'a.ﬂ)
5:(ér$)(543) 41o Y= Cors) X
© UCLES 2022 - +\0 4037/11/M/J/22 __30x\° alF-——
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(b) Itisgiventhat tanf = ﬁ:}%, for0 <6< % Find cosec’ in the form a+ b3, where a and

b are constants. [5]
P
(ed®= \+ GO
0= 2+03
s
T =

;
Cocet ®= | 4 (2403
{3~

|- kx3
= \24 ¥3 22 fB AN
4
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9  Acircle, centre O and radius rcm, has a sector OAB of fixed area 10cm?. Angle AOB is 6 radians and
the perimeter of the sector is Pcm.

(a) Find an expression for P in terms of 7. [3]
2 Yl
s = (0

'%-Y & & vy 22

©= g—?t ®
_— D
. 2L
Purare = ONFtoB—+xB e 242

__—’q

= ¥&Y _\,79

(b) Find the value of » for which P has a stationary value. [3]

(c¢) Determine the nature of this stationary value. [2]

2
AP _ Q4 ( _203
A Ar !
- 20 "'_377 P o Valonat NS

h J

-%-—0; 70 Qm\:\;nu‘“ )

—-—
-—

(d) Find the value of 6 at this stationary value. [1]
. _ _ 920
\Q’C\*\SY\GD Va\ve = {-\'D ; © = ‘_-'T_

_ 0 - 0724
@ F
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10 The normal to the curve y = tan<3x+ —125) at the point P with coordinates (p, —1), where 0 < p < %,
meets the x-axis at the point 4 and the y-axis at the point B. Find the exact coordinates of the mid-point
of AB.

. , i
Coodivares 7 Foww F (f, - +0 | o .

M= f\—w\(%x 1'—_’,‘—\) AAO 2:;—‘

-\ =“4=2n G’:Y ’\‘7‘/,.3 | x3
20 < dan (1) B~ - sedlan %)
3p+3, = | M\g’pé(aﬁ*’ﬂ

o -A/g; | | - 25 37‘;
2 Godvent =304% = A= 7, =-C;;_;,7= ¥ :3)(2
Spew i N

3\7’51(.?"_'72 39 ’-'/‘(“-}”D

8p= % .
\‘;P';: fir roms %
o= (8o 1 4 =gl '7«3
12 e dewe
AT- (Puad e — 1—72 =

X =L
‘: =”C'¥57.1 A(/lz ’b>
3\7: 1/‘t‘ “"/2

3f= sz ba Aoaxt x=o

f=_'5.;_7\c_ unﬂ)
e bﬁgdv 3 3*"”'/1,(",}?:)
Cb"ﬁ l. e
A ye o %Y

1
Fod 24 watién Novwna | -

o - N il
= Y-ys o, (-%) e L %)

(%)=, ) 2(or %,1)
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