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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax’ +bx+c =0,

_ —b+ Vb’ —4dac
- 2a

Binomial Theorem

(a+b)"=d" +(';)a"_lb+(;)a"_2b2 +... +(:>a”"br+ B

n n! 0
where # is a positive integer and (') =r) 1 E q

L/

Arithmetic series u =a+m-1)d

5, =gn(a+]) =gn{2a+ (= 1)d) &:
Geomelric series 0, = =ar"” c 0
(r#1)

S' _ a(l -r")

T1-r

S=——||<1

oo

! 2. TRIGONOMETRY
Identities ”’?‘

i3 sin?4+cos’4 =1
sec’d = 1 +tan’4
cosec’d = | +cot’A

Formulae for AABC

a b ¢
sind ~ sinB  sinC

a’=b>+c>—2bccosA

1
A= 2bcsmA
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1 (a) Write the expression x2—6x+1 in the form (x+a)” + b, where a and b are constants. 2]
K—6X )

A ) bx _

Q——z(’) R li=E
Q(‘_B}’a‘*\

— 2’8

(o'

(b) Hence write down the coordinates of the minimum point on the curve y = x> —6x+1. [1]

:(X-&)l—* 2 I\Ol;\ll;uh- Valwe ;I’y:. — ge"‘ = 3,

x-3=0
X= 23 (33
Y= -%

2 Variables x and y are such that, when Iny is plotted agam tralght line graph passing through
the points (6, 5) and (8, 9) is obtained. Show that y = e”x? p and ¢ are integers. [4]
Giadins- (o) = = @6\ T
X, ~*\
3 C Lﬂx 7

'39 _ ézi

Q j_—*:;——“"-‘

Granecel ot QN o
j Mac—rc.»

A = b= C
? ﬂ"'é’
c=—L

logy = Mlmgx+C
(og = 2logx -7
© UCLES 2021 0606/21/M/J/21
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3 (a) Solve the inequality |4x—1]>9.
Q 2
(wx-) 7 7

(4oc) Gre-)

'bxl_‘_w.-l{r!_"“
o2 —et4) 7 &
|bxt—8%x 807 ©
i3 4 €
(b) Solve the equation 2x—11Vx+12 = 0.

2x—{x +12=0
Aer (% =Y
(%) - N
2y =iy +12=¢
P‘;l‘f' (—e:—b>

+i2=0

2y -2
290y £ 4) ‘363/‘9&

(29 =) (U 1

2y -3 =P3, V.o
247 % y=4
y= 1
cor Jx=4% o
e (%)=
-;(:
<~ =1f X =

%
-3 +12 =0
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4 The graph of y = a+2tanbx, where a and b are constants, passes through the point (0, —4) and has
period 480°.

(a) Find the value of g and of b.

N . 3]
= a+24an bx Pered = oo

&

b(0) D
3 9 —H= a+2tan LFQOS- ’,E-—,-
- . o B O
(0) L == @ _ (80
——— /
pr et R
k=Yg
(b) On the axes, sketch the graph of y for values of x between 0° and 480°, 2]

! é@o

480°

8
=_‘_’_+QP1‘EV\%X X O J20 2 K0 360 %0
-4 - _ ~4f
—paatang xue t -2 @ -6

= -2 ReAmpPHe
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5 The curves y=x’

6

and y?=27x intersect at O(0, 0) and at the point A. Find the equation of the
perpendicular bisector of the line OA.

:9:)(2 ) ja—_-'z‘(x

CIZ)Z = 2TX

“:O X§’21 =0
38'-'—'— 27
=2
A (3 ) q) 0,(0J o)

3"")

LA dpoint™ :<0-'5 :

.—_—( 15, H-5)

Guadwr 4 Ok= o-1

o—3

\
© UCLES 2021
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5X“Q’="\
P
Mz«— /é-x
' \~vd'=—,/
i 12,44) G
— &5 _ 1
Q,i-; - /5
x=\" o 7(_,\-$>
-l8) =
5(3 H—) +"5
3&__‘.3.5’@‘\_)3'5
38 5. D7 5
39382 3
i +5




6  Variables x and y are such that = e% +xcos 2x, where x is in radians. Use differentiation to find the
approximate change in y as x increases from | to 1 + /4, where / is small. [6]

Av— AY xh
T= = k=
AX

= @F+ xCos 2X

w2X-2 + Cos 2%
-;(Tou"f-z“/ o Hn o= I
19 = 2?5_‘215\-nax-+ws:zx
ax T2

+ (ot 2

\ 4 L
Nt\w\x";’, _Qj"gu) "
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7  Find the exact values of the constant £ for which the line y = 2x+1 is a tangent to the curve
y =4 +hotk=2. - [6]

K= 20 ":'rr;l

K= 20 =% 9.~i "‘-g of l‘-:— ab— Q—W—g
. £V 2
ety 'Y e
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8 Inthis question, a, b, ¢ and d are positive constants.

(a) () Itisgiventhat y=log (x+3)+log, (2x—1). Explain why x must be greater than % [1]

Bk ] "(j Grest Than 2270 -

Xti0 and 217170

log 6
0+3)

403 6 = 2]93(3-”) /103(\“5) ‘026::2\"3

-

y—rs,.fG
=3 +f¢ ‘ =al6
Y= £ (o

(ii) Find the exact solution of the equation

L J —_—
_— '*:ZJ
‘O o3 =3 dT
‘5 i 5 -’,_,-——"'//
(b) Write the expression log 9+ (log_b)(log J-9 Wthe form ¢+ dlog 9, where ¢ and d are
integers. \ \ g [4]
lo qa — |o a
(03 qa -~ /?/ﬁ log =19, 7%
49 b
4‘23 T a2 \j Jo
(4
I Cl.z A ‘O Q'\" L)
Lﬂ@ \of ‘_% 5‘*

\qu & |03 %\-\-‘B a

'kgilo.q 5 Q‘ogdj +:z\ofba

qa
2,‘9;3"\ -t ‘2'\030

= 2+ g‘of&q

—
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9 Acurve i.s such that % = sin(6x—%). Given that % =-]2— at the point (%, 113—2“) on the curve, find
the equation of the curve. (71
- s ve = o
(‘f'v shiamn AHuaten ‘a te CwvezY
Wea fate,
*‘(‘jdj _ jw ex-%; ) dx
o )
= —ces (625D *C 7{:2"4 & (61“1:5)'*536‘
: 2
Subsnma® L o 3 +C .y en (6%
(=g 2 Cop-%) 1= 746
‘f' 6 B % s'.n<6x—"x3) -ré.x“)’?‘

&
| _5% > —-'é Cos (éx-%) 'Hé 00
y = fnisgrare g 0 SO

..'/c.s(ér-
x+d
= %
o *
4= —46° 5
= 74
- 1%
e k=7, Y='%% y
2 sl
. sx _E = +
‘/’:'565’”(32 &)
137" _ 7 4+d
.l:{ 12 -
-y =
0(-: -’-'—f-;‘ 72 Sl ”
Y= e (@3 -
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10 Relative to an origin O, the position vectors of the points 4, B, C and D are

. 6\ — [10\ — [x — (13
0A—(_5), OB—< 3), oc-(y) - op_( 7).

5

1)
o
%
)

“\\
=

(a) Find the unit vector in the direction of AB. [3]
A% = OB—OA e
= S g b
- ( to —-( e ) 4 o - (%
3) 72 e Vasrss o
= (4 —
(3 J &0

M‘_‘jhw B ke lfygﬂm‘A) —_—
x| — (

— 24 81 . ,fmw _é._)_

7 T @

(b) The point 4 is the mid-point of BC. Find the value of x and of y. q
Ok = N\dpont— (e)—5) % é

o +X 2 _’Lﬁ

(

(2]

A¥]

d
1
(o]
{
||\

13

——

lo+xX =12 % -3 %
A .
)C: :2_:_ "'_3_ 3"

(c¢) The point £ lies on
to the x-axis,

3]
"
— -3
,PO:‘?L’: |+/' =
) x
T -3=0
7 —= | +A
I
Es = 32
== 14 art)er
- A
oE-J—-('Z) 1534-3
A | A= 2N
— > 2 = 3
Re © A

:‘[kr -3
06bel 1M1
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11 The 2nd, 8th and 44th terms of an arithmetic progression form the first three terms of a geometric
progression. In the arithmetic progression, the first term is 1 and the common difference is positive.

(a) (i) Show that the common difference of the arithmetic progression is 5.

a=\

[5]

T, - an-)d ed =204 =0
T, - (+d A (¢d-30F ©
Tgs (7 A=o I cd=30 =0
T,
: 4 6d—-30=0C
\+d , 'ﬂd; Sl Gd= 30
=) EE T
() 1 = | 414 / k|~ °
R NET 4| d=27 &
1+ S i L - q
vz AT i o é
1+ *\
\-\—'l"'<>72\ I + 43t O
(+d —T:—J &
| +14el +4ad = (l+°‘)('+%o’)w\ 0
( 41wk +19d = I+lw"*d+q‘0
(ii) Find the sum of the first & of the arithmetic progression. [2]
:juMc D ¢a d}
a=)\
U bshet 2 n;"gg‘ {2(0—"%“-')56
%@_Vﬁ,“q |
5
=v Zl'ﬂ%"‘)j
- 16C 17)
— a0
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(b) (i) Find the 5th term of the geometric progression.

Y
O= I1+5 =@| T - av
5 it
a=g = 6(0)
T & [+T02 = 177¢
= |+238 s
= 26
¥a ,B_é =
gt 2
(ii) Explain whether or not the sum to infinity of this geometric pro exists.
g o, (vl 2! Y= @ @
/7[ btz S_o dogs V\S@&M{?
g, 4
“se
© UCLES 2021 0606/21/M/3/21
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y=0-xx-3)

The diagram shows part of the curve y = (9—x)(x—3) and the line y = k—
through the maximum point of the curve, parallel to the y-axis, meets the
the x-axis at B, and the line y = k—3 meets the curve at the pointe

Sae:r?:ln;x) -3) 8(a,9) . ’\ )
pid atenyx (D) | y- kb= @9 (2

— o L [ —+ €T —
= 61)( 2 .{, 2 )K 5)
QA7 3 0 : Z L
'j_ qx —-X 2 Y +5
—2 -~
j — £Z —+ 12X ,-27 Kl |,uc ! ' ‘

£ =
(\4—8) (Ie-J)
- g =3
k= 2 = L e 4 bt

o

__,(z-Hz_)C -2

<[ e e %
_Emz**“ -21J |

— '
— B
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