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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c¢ =0,

_ —bEVb®—4ac

2a

X

Binomial Theorem

(a+b)"=d"+ <n>a”1b + (n)a”2b2 ...+ (:f)a”’b’ +. D"

1 2

. e n n!
where 7 is a positive integer and | | = ———
r/] (m—r)'r!

Arithmetic series u =a+(n—1)d

s = %n(a-l—l) - %n{2a+(n— d}

Geometric series u,= ar"!
_a(l=r")
Sn = ﬁ (7‘ # 1)

S.=1= (rl<D

[e9)

2. TRIGONOMETRY

Identities
sin?4+cos?4 =1
sec’4 = 1 +tan’4
cosec’A = 1 +cot’A4
Formulae for AABC

a_ _ b __c¢
sind sinB sinC

a’ = b*+c*—2bccos A

N P
A= 2bcsmA

© UCLES 2022 0606/12/0/N/22
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I Wave

The diagram shows the graph of y = asinbx+c, where a, b and c are integers. Find the values of a, b

l\—\>

and c.
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(a) On the axes, draw the graph of y = ‘3x2 +13x— 10|, stating the coordinates of the points where
the graph meets the axesu axis» O = (3u-2)(L+5) (4]

s —» y= ~10

o J

(b) Find the set of values of the constant & such that the equation k= ‘3x2 +13x— 10‘ has exactly
2 distinct roots. [4]

g: 29"+ 3% — 10 g: 53m2+ 1511—10,

I

3w+ Za) - 10

2389
> e e (-2, 2
_ 12 _ =2 | -0 Max
= 3 [UL* 6 26 ]
_ 12 \? 169
_BCW,Q,‘t"Z')——lZ'—lO ..| 289
(W8
= ) %‘f’ﬁ_ > — .ﬂ.
( o ) 12
- 3 289
P (-2, -%2)
( 6 12 k:lm“‘mm-uo]
min
k=0 — when y=o ['lﬁa)q's)
239 -
© UCLES 2022 0606/12/0O/N/22 k 2 —H - wh@n g'k
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3  Write

(2p)'q7' 37

4  Solve the equation 3sin <2x+

3 sin (2w + %) = V3 Cos

cos (20 + )

3 tan (m-rl:—)

tan (2% +
Ref 2%1—%—

G] — 2w+

avt T

2

Qs — .;m+lu"

U

© UCLES 2022

V(9p’q) x>

in the form kpaqbrc, where &, a, b and ¢ are constants. [4]

3 _aL

3 -* 7 35

TP 9 r

=
‘C = é— !) - .3_, (- ’315'
8 F)
Q= -2

%), for 0 < x < 1.

%) -3 cos(2x+ 5]

O £ ou £2aT
: s
Ccos “,_T) \/4%
=\
_ fa_ Gl
= & <Ga
' (5) = %

131 ——— o, we Start Count Qi from the

6 Second rotation -

not include
we start

because
from J:T-

the domain

®
=

\

I
P &

(

-:|:|

2| o
q

=2+
SIE|

1

1
+« 3

I

o N

I

©
-~

0606/12/0/N/22 [Turn over



6

7
5 (a) Find the vector with magnitude 200 in the direction of <_ ) 4>. [2]

()] - e

|v| =200 — k= 2%)‘ =8

v=8(3) = ()

(b) g

0 b B

The diagram shows triangle AOB such that OA =a,and OB =b. The point C lies on the line AB such

that AC: AB = 1:3. Find the vector OC in terms of a and b, giving your answer in its simplest form.
— _> —_ [3]
AR = OB - 0OA
= b-a
—_ | —
AC = — AB
3
— L
= L (b-a )
_ 1 L
—2 - —
OC - OA + AC
- a t ‘5" b - é‘ a
= 2 L
At b

\

© UCLES 2022 0606/12/0/N/22
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2 2 —p+1
(¢) Given the vector equation p<1> +q( 4> = 5( l; n q)’ find the values of p and q. [3]
— ap t+ 29 :—SP-l-B
Pt 29 = 5
— P t¥g = 5p+59  Jaus
- HP = g_
pra(-up)= s 174
p - 8p =5
_P = 5
P = -5,
6 A group of 15 people includes 3 brothers. A team of 6 people is to be chosen from this group. The three
brothers must not be separated. Find the number of possible teams that can be chosen. [3]
\5 people
l
3 bro
6 ;Pgople chosen UU]‘H\ 3 bro ncluded = | R C5 = 220 ways
=
o—
. J
OR need to choose 3 more

People out of 12 People

b people chosen without 3 bro = 1206 = Qﬁ way s

7(—

220+ 92U = |4l ways

=

© UCLES 2022 0606/12/0/N/22 [Tlll‘ll over



The diagram shows a circle, centre O, radius 10 cm. The points 4 and B lie on the circumference of the

circle. The tangent at 4 and the tangent at B meet at the point C. The angle AOB is 0 radians. The length
of the minor arc 4B is 28 cm.

(a) Find the value of 6.

A-6.r

28 =g .10

[1]

G = 2.8 rad

(b) Find the perimeter of the shaded region. (3]
- tan 10 - \AE_
AQO

AC 10 x tan 1.y

N

58 tm

— ?erimeJrer = 58 + 58 + 28
44 cm

=

© UCLES 2022 0606/12/0/N/22



(¢) Find the area of the shaded region. [3]
— Area 0} AAOC = 10X 58 _ 290 cm®
3

Area o} AOBC = 580 em*

2%

1

Area of minor sector AOB ~6r

L x 23 XIOI
X

4o cm”

580 - 140
HYyo cm®

=

—~  Area of Shaded region

n

© UCLES 2022 0606/12/0/N/22 [Tlll‘ll over
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8 A function f(x) is such that f(x) = In(2x+3) +1n4, for x > a, where a is a constant.
(a) Write down the least possible value of a.
AU+2 > O
w >-2
3
(b) Using your value of a, write down the range of f.
}:|n(1u+5)+lnq Range JCeR
S~—""N""
Could be negative
(¢) Using your value of a, find ™' (x), stating its range.
y=In (2w+3) + In y
U = ln(al&l+5> + In Y
U-Iny = In (24+3)
w~Iny
C = Y +3
~Iny
-3+ =
3
w-|ny
f_l(u) = ji_
Q
Range - JC" > - % 5 Jus+ copy jram the
JSomain of the original function .
© UCLES 2022

0606/12/0/N/22

[1]



11

(d) On the axes below, sketch the graphs of y = f(x) and y = f~'(x), stating the exact intercepts of
each graph with the coordinate axes. Label each of your graphs. (4]

5|
_yl
_ w-Iny
f(w) = |n(w+3>+ In 4 fi(w)= -3t¢
2
u.-—1‘0’|‘2'3‘ Wl—;|—|’ol|l2lo’

Y .1_5?, ’Q.L&%’ 3 ‘ 3.53' 3.5% ‘ Y '433’—[.45,—1.38 ’—l.lé j—o.S?L' l.oJ ’

© UCLES 2022 0606/12/0/N/22 [Tlll‘ll over
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1 1 4 24x* + 14x+4
9 a) Show that - + = . 2
® 2+l ax+1)? -1 Qx+1)%@x—1) 2]

() (uw-1) - (vw-1)+ 4 (2w )2
(aw+1)" (yw-1)

gWltau -1 -yl o+ w(Miruna) 2wty MR 4 Y
(2w+1) (4w 1) (aw+1)" (un 1)
= g)\owh
%
1 24x* + 14x+4 . . 1
b) Hence find f dx, giving your answer in the form = Inp+ ¢, where p and ¢ are
(b) Lt D) 2= 1) giving y yInp+g pandg

rational numbers.

[7]

- ' - l + A de
T (JIUHI (2u+1)* CRT

>

= ‘ - - ! du
B f:zu+l . f(ﬂ“') dv /uu—\

- }L— ln(:wc-r\) + -;T(;lﬂl‘f')—' + ln(w—') |

—_

2

i N - (L 1 )
—(lln3+b ”3) (alna+%+o

2 L _ 1 1
1|n5+6 ;lng—q-

— L) _ L _ 1

) _S\nb 2‘”9‘ 3

- | 1.

= ?(Blna—lnn)— L

(Ihat-Ina) - =

P |—

|
g

\

L it's J[ollc‘)wing é‘lanr(l
P: ﬁ ) 9-: -—L

a [

© UCLES 2022 0606/12/0/N/22
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5

10 The first three terms of an arithmetic progression are  Igx, lgx~, lgx9, where x > 0.

(a) Show that the sum to n terms of this arithmetic progression can be written as n(pn—1)Igx,

where p is an integer. [4]
o = T ( ferm l)_—_ ]Og%
d = T T = logw - logu = | ﬁ—m—l
= la- 1t = g - log _09%-0911_409%
Sn= D Jaa +(n—|).d:|
* [ Sn = n(anlogu~109u)
- n [Qlogu+(n—l)_'+|og1zj :n(nn_')l‘@u
- |
_ N , ‘
= 5 (& \09 ® + 4n lOg']l - i [Ogu) It's Jﬁollowmg
n(pn-1) log w
= —;—(L}n\ogu—alogu) (f 9
p=2
(b) Hence find the value of n for which the sum to » terms is equal to 4950 1gx. (2]
2
Sn = n(an—l) log 1 an -n - 4350 = 0
vV

(an+93)(n - 50) = O

H%Ol}g/{: n(an—l)l/og/m/ n= s

=

4950 = 2 =N

(¢) Given that this sum to n terms is also equal to —14850, find the exact value of x. [2]

Sn = "{950 109 €w
N—
13850 = 4950 log

-3 = |09 R
-3

—=

© UCLES 2022 0606/12/0/N/22 [Turn over
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11 A particle P moves in a straight line such that, ¢ seconds after passing through a fixed point O, its

3
(2e+1)
displacement, s metres, is given by s = o1
1
20+ 1)
(a) Show that the velocity of P at time ¢ can be written in the form 5 (a+bt), where a and b
are integers to be found. N (3t-+ D [3]
ds u'v - uv' /—3—/(1’51")2-/- (£+1) = (2t+ )7 )
. —_— = _V—’_ P -
dt (t+1)
ient Rul & 3
(Goter ) (oo o) (e
3 = -
u=(at+1)? (t+1)
V= t+! (;Z’b-fl)I [3(*14)—(2)‘;4-])’]
(£+IY
B
= (‘l‘l:i'l) (5{+5—2‘t—l)
L%+|)1
- t
= E_ﬂ (t+a)
(t+1 )
—_—
Shown
"
(b) Show that P is never at instantaneous rest after passing through O. [1]
. 2t +1
From V= & ) (t+2)
(++1 )y
When V =0
'{; = 6—:')? or ‘,: :@2
e~

means there are no t valves

Mmakes  instantaneous  rest fOr the  Ppardicle .

© UCLES 2022 0606/12/0/N/22
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5 2
2) <1 — é) , can be written

12 The first three terms, in descending powers of x, of the expansion of (ax +t3 P
[9]

as 32x° —160x* +cx’, where a, b and ¢ are constants. Find the exact values of a, b and c.

5 A

~ (ans2) (1-%)

2

(1-22 + é_)

n u*
v

]sf_» Sco(au)s(%)o: cu
a"d - 5Ci (0"1)4 (%;' )| =

3rd__) SCD. (0.11)3(%)1: 8 0,511,

Y rd 3
| stop until the 37 term to get %

b b
5 4 4§ 33 (_1_+__
- (asu +aa U +—5—a1£+._...> S -u})

==

S 4 3 3
a’w’ - a0’bu + o’ + aatw!t - wa'bu

asus.;.(-;lasb +2a4>u4 . (_a5}>1~—l-}a,\+}> N %as) 1(13

|
22 - 160 l
C
= O = 32
a = 2/
= -2(2)b +2a(2)" = -160
-6 b + 32 = -160
_'G"I'b = -192
b = 3
7
2 4 8 3
S (2)7(0) -4V () + () = ¢
2.9 - 4.16.3 + —85—-3 = C
c = >t
5
=

© UCLES 2022 0606/12/0/N/22



16

BLANK PAGE

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 Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

© UCLES 2022 0606/12/0/N/22



