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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax” +bx+c = 0,
_ —b+Vb’—4ac
* 2a

Binomial Theorem

(@a+b)"=a"+ (T)a"'lb+ ('2')a”‘2b2 +..+ (':)a""b’ +o D"

where n is a positive integer and (7| _ ___ n!
r/] (m=r)ir! é
Arithmetic series ,=atn-1)d 0‘

S,=gn(a+1)=2n{2a+ (n=1)d}

Geometric series o= ar"™! oz

= o
P

__a
8. =7 (r|<d
2. TRIGONOMETRY

o

&

Identities ’,’

sin?Ad +cos?4 = 1
sec’d = 1 +tan®4
cosec’4 = 1 +cot’4

Formulae for AABC

a__ b __c
sinA sinB sinC

a* = b*>+c?—2bccosA

1,
A= 2bcsmA
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1 Solve the inequality (x—8)(x—10) > 35. [4]
xt_18x+ 807 35 (x-¢) (I-—lo)
2 -18% +80 -3¢ 70 x(x-10) ~8( %77
2_18x +hs 7O = W2-ton = sL+ED
5 =0 —_ x" ) X ¥ &0
Xz_ 12 X "’"L\’I’ - ——
¢=—"%
B e S Il =2
x(x_{'s')__SCX/L\S) -
5 = s W&
(=15} &=d) =6 i ol HE Q
_3 = O _\::o T
xx: 3 *= 1-5] : r\b
- x+ X Al
2 Find the value of x such that ;x_l =323x83 . :& (4]
a a-b
L = 2
b
- L at+b
f zxa = 2
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3 (a) Find the equation of the perpendicular bisector of the line joining the points (12, 1) and (4, 3),
giving your answer in the form y = mx+c. (3]
(‘ 2 2 ') ( H') 5) P \“
Grediewr = 3 =) (Wo lwas  axe ?“?uaf\cdu'
w—12 NP Rreduds g
= ’-‘l/ 6( ad\Cwis (3 —|
_-g _—
m — e
\ = \ / i
Ny oﬂl - =
- N - =\
/: q—x -
M = 0
0ok (52 .\bq
v-2 4 \)
~ falk \®)
=2 = kK Cx- 8) 0&
Y- = 4 —32
M= 4x —232+2
= Lx -30
(b) The perpendicular bisec @es at points 4 and B. Find the length of 4B. - [3]

s, 3 [ ey et

O=&3 Jers) +(c39)
._5_0 =:I .:JSG-:.;_\_ K00
™ *

% = %?f = IO\SG"-‘;
= 15 A (750) = 30923

‘AV‘\‘ &'Gxu K=o~ o 300’

M =20

Y= HLD—3°

3___ -~ 30

s (L0732
4037/22/6/N/20
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4 Solve the simultaneous equations.

log; (x+y) =2
\ 2log, (x+1) = log, (v +2) [6]
9 (x+y) = 2
3 j) 2 6(-\—\).t
x4y = 3 . e e = gy (@)
x4y = 9 --tt) Y= X =x () 1Y)
s 2 )
‘g3 (x+) — \233(3*3) — xla2xtl
9
B (x4) = g 342
3
@&Dl: Az qe
:‘_o\\ax—\—\ = 3+2 ‘\b
ﬁz.\,a_x*\"‘z' =3 | 0*
Lz~ mB <L) o e &"x
. W\ a
St 2 s wai o o i o%
- X
<Ryax =\ = A >
11+2x,—\. xX—\ = a' 0Q
11.\.5!( — \0
)(z‘\'éx—lo =0
P: —\D“‘&
L= 3 ’
€+9) &) =O
X~+5 =0 x~2 =0
x=-5 - “= 5 97T Feject
= 2| e
x <7‘="5 -52-.';)_? -
Lﬁ: a\—x j'=c‘_ g' L \O P\ B V\‘SBM
M= 4 -(-95) h- e i ke %\,\w\:“u\r\w S o et
j=ﬂ+5 4=L =2 ¥=1
- |
d=2
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(a) Find the equation of the tangent to the curve
= x3-ext43x+vL

\’\l\’oﬂ\x-_-,\j: ‘3_ 6(\")-\- 3() 410

J: \=6 A3 i

{ (‘) 8)

?>xz—‘2x+5

3 CD — |1(\) '+3

- -

31 adn 2w

-8 _ —_(S
K=\ )
Y= :—6(1’-0
y—8 = ——Gx-k@

(b) Find the coordinates of the point where this tang

3__ 3 i %ﬁf\-\oo

DO NOT USE A CALCULATOR IN THIS QUESTION

y=x>—6x>+3x+10 at the point where x = 1.
(4]
Y =-6x= +&

Y= =X I

—————

@
o“é
&

the curve again.

(3]

(29

—GXx\k= X 363
X3___ LR
&+ &
X+ X Aq¥ =4
e
P
-G E X =
M
i~ T
(o)

KB (Y= —ex ik

~eOn) T4

-2l %
- ~1\0
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4
6  Find the exact value of J; (x+—2])—d

2 [6]
- G xtazasd
~z %l e ———————
‘ « 2 4+ a\x x 2
2 * = | *& ™ L]

= < xt
-\ 4‘- B
[:( ‘r-?\ﬂ"-* X :)

) E‘”"“‘** ‘*} [_zaro.lnuz]
= F—*\n; *'/*] B‘ﬂ’-"/] &egl !
- @H nlb /“,) ..E) mq-q-&\ 1g== 13

- Li"‘*“ﬂ‘@"'/ —2 - lrx

_ Q‘ \n\b..\nu\ 0
= a' Q
Q

]
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+o:09 b
,o-o}(—b'\ L
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A geometric progression has a first term of 3 and a second term of 2.4. For this progression, find

(a) the sum of the first 8 terms, ar= 2-4

\g“__s Q(\"’Yn> 1:0'8

2)

&g - 3("0.9
Bl
\—-o0+8

o
T
\S &

(¢) the least number of terms for which the su

\g > a5/, ==
a\(|-v) = O @
_3(\—- &l;}
}—0" &

o gﬂ £ 0'05

\ N 2 \oqoos
e =

n\gog L \ng'QS
n (~92T6) & L‘fﬁ‘

]

than 95% of the sum to infinity.

4037/22/0/N/20
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8 DO NOT USE A CALCULATOR IN THIS QUESTION. aG (a6 -D (L3 “)
. . . - \> - ﬁﬁ % =
In this question lengths are in centimetres. =\ n i
B You may use the following
trigonometric ratios.
2V3+1

sin30° = 1
2

y m cos30° = \/73-
1

tan30° = -

HWz-2 V3

C

(a) Given that the area of the triangle ABC is 5.5 cm?, find the exact length
in the form a+ 5+v/3, where a and b are integers.

A«m % T;fanjp:% abon C

rite your answer
(4]
3—1)

sm 30 41) (83 -
5.5cm= L 2z+1xb 34) (. )
= -2
55 = ) x2i34l xb (i = ki3
2 - -———/"""—’\\ -
Rres s 5TR G T e e
A
- AC = —2~ul3
—_—
CAPEN
b =
.
(b) Show that ‘%t‘= ¢ where ¢ and d are integers to be found. [4]

—\ &

(o 35 = (aE+)"* €a+4i3) —8E
. PR Z

:;[5_ = (‘2.('34\)2' *r@‘g—'z) —8c

g (9. i3 + W3 -2

-;,':;(,\_._..’Q o P %

= 22 3 = ‘Q*‘*A”*'*‘;
- _ g - L\_rl" —B C

T
el 344-8¢
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(b) Find OS in terms of a and b.
q;? - (o +0S

. -a-2b+t 39
= 2a-2b

2Ma -amb +ab+ 4
(e +/) a + (-'Z_JAQA

(d) Given that OX = Aﬁ, find OX in terms of a, b and A.

_ 4(3a+b)
3da+ 46
e

]

© UCLES 2020 4037/22/0/N/20
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(e) Find the value of A and of p. [3]
OX = (2ett1)a + @-244) b
Ok . 3ka +Ab
(it fa raopth - 3 A
(g < sAA [ 2-9=d

.Z/L(J-H = 3” 2"‘?&78) :/l
I+ = G6-6M 2- & =4 <
ot =5 | Y A éq
LM =5 - K

E N
4l 2 Q
"% - 1

(f) Find the value of%. Q {X= 3/2 oT¢ [1]

[1]
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10 The number, b, of bacteria in a sample is given by b= P+ Qc*, where P and Q are constants and ¢ is
time in weeks. Initially there are 500 bacteria which increase to 600 after 1 week.
o b=goo L= e G0
(a) Find the value of P and of Q. P, J (4]

© UCLES 2020 4037/22/0/N/20
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(b) Find the number of bacteria present after 2 weeks. [1]
= 2

iRy x 15727

1(1-)

b= 48% + 15- 12

‘: = (3 K&\ 9
b= 1340
——
(¢) Find the first week in which the number of bacteria is greater than 1000 000 [31

_\97 \DOD OO0

48l T (S78° 7 Loo0bo0— 4 & éq

R

1532 ‘ﬂ‘ﬂs“p

B G,c;owmm

Ak > 0@3443.%%9
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11 (a) Show that %= 1 +secx. “danx= SIw X
SAX - SWX X Z?x |
:x = = X = &:hzx
\— Cos x __cj:—x"‘—' —c_u—;—(\——‘»"q

\-Cos X

© UCLES 2020 4037/22/0/N/20
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(b) Solve the equation Stanx—3cotx = 2secx for 0° < x < 360°.

-
+an x
5ehx _awex o s -
e o X
Cos X QW X Casi
o
5 gin R i s X _ 2
9"{6‘“’( X
2 .L—___/_——_//—-—-

\f)g;nQX—BCOLK: 2 5 X 2

5 S\'v\ax — 3 (\—'5\.\'\1;() - B SN XK

. R 35\'“1’( =Q SN X q
B sih X=3 ¥ p

g Sinax —_a snNx =3 = 0 *\

e
‘S‘::-Q @ A

o R __.Q)s.\n)(—\-t-\—_(\
g L X o -
Q4N X = :\_
7
3 A
“‘0’ . / g\;\)(« '(;
2\ ,
ch L) = 80
- k&’
0 owge x=iger30)
e (34 _ 210 330
= e
© ————
Lf-g é} W34
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