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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax* +bx+c¢ =0,

_ —b+Vb*—4ac

2a

X

Binomial Theorem

(a+b)"=da"+ <n>a”_1b+ (n)a”‘2b2 +...+ <’:)a”"b’ . +D"

1 2

. o n n!
where 7 is a positive integer and =V
r/  (m—r)lr!

Arithmetic series u,=a+n-1)d

S, =yn(a+l)=2n{2a+(n—1)d}

. . —1
Geometric series un = ar"

_a(l-r")
n l—r

__a
S,=1= (rl<D

[e )

S (r#1)

2. TRIGONOMETRY

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

a _ b __c
sind sinB sinC

a’ = b*+c*—2bccos A4

_ 1,
A= 2bcsmA

© UCLES 2022 0606/11/M/J/22



3

2
. [ 33
1  Find constants a, b and ¢ such that NPIT _ abe
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2, Par-
pq1>r1
L2 -3
P*q°*r
2 -2 ~
pq r
P%-J q%-{—z r_5+,
3 s -2
pPrq T
- _ 32
g
b 8
C=- -2
=
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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
tseconds, ¢t = 0, is given by s = (1 +3t) 2,

(a) Find the exact speed of the particle when ¢ = 1. [3]

ds -3
- - - 2

I

1
_ 3
A /(l +5t)3
~ 3 3 3
t=1 - ‘VIZ Na S T A
Speed -
(b) Show that the acceleration of the particle will never be zero. 2]
a:OLV V - —g—(\+5‘t)—
at
_E
= -2 -3 (qaest) .3
> 2
- 2%
4 y(l+ at)®
Wil never be = O  becavse

%e numerator i o constant ferm
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3 Afunction fis such that f(x) = In(2x+1), for x >—%.

(a) Write down the range of f.

y>o

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

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

gjf () = g(ln(wﬂ)j - 13
5 In (2u+)) -1 = B

In (2121") =k
Ll-
20+ = €
4
¥ = € -1
4
® =€ -
A
(¢) Find the solution of the equation f’(x) = g~ (x).
\_/-Y—d
d
.__%— or g"
du
» j—(u) = \é: In (2'\14’])
%1: \ 2 = 2
2%+ 2%+ ’f
2 _ v+ T
° g(u) = SL = S5u-t% T 5
o= 5y-7¥ nHIsUs I =10
' +i5 -3 = 0
wrE Y w= -15 + /225 + au
D
° Y
g,_'(u) - U+t ——J 1= 0195 o u= -+63
5 =z =

© UCLES 2022
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6 Possible Grqphs :

7I2 0 i 3 X

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

for f(x). o
© g:k("fwlx‘\z—\)(%—a) _ pass (0,24)
oy = k (2)(-1)(-3) ® y= k(w+2)(w-1) (w-3) - Fass(o,-,;q)
k= 4 -2y = k(z)(—\)(-%)
k= -4
l& = LI'('\K.+2>('12—)>('U(—5> _ _-LP(M-i-z)(x_\)(m_g))

and the graph of y=|4(x—1)|,
eet the coordinate axes. [3]

(b) (i) On the axes below, sketch the graph of y = |2x+1 |
stating the coordinates of the points Xiere the graph
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(i) Find the exact solutions of the equation |2x+1|=|4(x—1)|. [4]
Sguared both sides

Gurs yu + 1 = (6(W-2u+r)

By yw £1 = 6w -32u+ 6
0 - e+ s
0 - Yy _lauw+ 5

0 = (aw-n(r-35)

L 5

W= FO ']ﬂ.:—i'

7 /

© UCLES 2022 0606/11/M/J/22 [Tlll‘ll over
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15
5 (a) Find the vector which is in the opposite direction to (_ 8) and has a magnitude of 8.5.

2]
v = Vector with opposite direction = - k(l58>
\V' - Jk1(1‘51+ L—B)l)
k=L : ] (\5)
- 2 ooV - 2
85 - k*. 289 2 \-3
1
8-5 = k rT' = <_:1[2_ )
4
2a+1 +
(b) Find the values of @ and b such that 5(3ba )+< a2 >= 6(b2a>. Z (3]
|5a> (2a+l> <6L+ea
+ =
5b 2 2
+ 154 + 20+ 1 = 6b+é6a
INa - 6b = - ()
» 5bta = 12 Subs
b - a2 ... )
Z ha - |2 = -1
a = |
6 (a) Write down the values of k for which the line y = & is a tangent to the curve y=4sin<x+2>+10.

N s -

k= ysin(esT )+ 10

k - 10 = Sin(%+1;->

4 N
max for  Sin (1L+ %> = |
min for sin (w+ T—q) = -1

k 10

— k=10 _ .

H 4

k= 1y k = ¢

7 Z“
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. l+tan6® , 1—tan® _2(1+sinH)
(b) (i) Show that 1—cosG+ T+cos8 —  sing [4]

LHS: (\+ tang )( 1+ cos 8) + (1-4ang)(1-coso)

(1-cos8)(1+ cos 6)

- l+%a)/6/+\09{6 + tang cosg + | - anB -vQsé + tan § cos 0

| - cos™@
= +
&t & Ttan§ wso *+an90059:ﬂ'ﬁxcpg/9/
sin* g W
= Q.+ 2snb = sy
sin*g
= 2(l+ sing )
.2 S%OWH
Sin” @ —~

\

(i) Hence solve the equation I+tan0 , 1—tan6 _

e Tronsg = 3, for 0° <0< 360°, [4]
\/—Y——-—/
sin 6
2(1+snd) o
sin* g
2+ 2sng = 3sin"g
0 - 3sin’g -4sing - 2
Siﬂ@ - 2t 4+ ad
6
sing - 1.aa — O no Solution
. R
sin g = -0.549 <
Qu
Ref g = in ' (0549) = 333°
Qs - 9 = 180 + 33.3" = 2(3.3
Qu - @ = 360" — 33.3" = 326.}
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7 (a) The first three terms of an arithmetic progression are 1g3, 31g3, 51g3. Given that the sum to n
terms of this progression can be written as 256 1g 81, find the value of ». [5]
a = \Ug 3 Qn - a56 log )
d-: 3logs - 1093
= 4 log 3
Sn= +in (m+ (n=1)d)
256 |og 3 = %n (2|093 + (”")-9[093>
l - Ln(2])ed? + anlogz -
256 log 81 = n t 3 09 3
as6 log 81 = n*log 3
256 log 81 = N’
log 2
|+
256 log8 2
logz
256 x4 = N’
n - 32
© UCLES 2022
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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 pIn2. (4]

Q = \ﬂ 2506
~= In 16 _ In 16 _ e -1
In 256 In 16" 2 pAe A

560: &

| — r

- In 256
[ —

» =

= \ﬂ 256
il
A

M

2 In asg
3
= Q n 2

= |6 IHQ\

=
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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*+2V35x—20 and the
line y = 3v5x+10. [4]

Wsuw + 10 = % + 25U - 20

O = W -5 -30
n = \J_% i’\/5+1210
pt
= \[giB\JE
R
o= els o w=- HE
2 2
w = 3\[-3 u:’;\fg
7 /

y = 305 (35 ) +10 y

M
(SN
a

/l\
}
al
~—
+
Q

I
(
0
Q

2\
\

(305 , 55 ) (-al5 , -20)

=

\
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(b) Itis given that tanGZQT/%, for0<9<%. Find cosec’6 in the form a+ b+/3, where a and
b are constants. —— [5]
Q
h V2 -1 |’11: (\E—I)z-l-(l"'\);)z
6 = 3a-20341 + 4tz +3
2+\3
h = , I+ 2V3
S5ing = —‘Ed I

Vil+ 203
Cosec g = YI+2l

Vs -1
Gsec* g = _ I +23
3-2V3 1
= Wtas a3 Ratonalize  denominator
Y - al3 4203

Uy + 30z + 22Vz + 2

6 — 12

- 56 + 3013
4

= 14+ 333
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9 A circle, centre O and radius »cm, has a sector OAB of fixed area 10cm?. Angle AOB is 0 radians and
the perimeter of the sector is Pcm.

(a) Find an expression for P in terms of r. [3]
A I 2
A= 38r
L=-0.r
) o= + er Pooars £
@
°or e 20= 9r’ = ar+ Q—FO
£ - or =
.20
-
(b) Find the value of » for which P has a stationary value. [3]
-
SP - P = ar+ a0r
, -2
? - 9~ - a0r = 0
0
o~ i—- = 0
2
20
—_— = 2
r2
L
r =

(¢) Determine the nature of this stationary value. [2]
P2 -a0r”
P"- yor® o
= _l+0_ subs = Vo 70
r3 min value
= TL(}J’%) = % Vio = 35 \F(;
(d) Find the value of 0 at this stationary value. [1]
20 = B r2
g - 20 - 3 rad
10 =

© UCLES 2022 0606/11/M/J/22
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10 The normal to the curve y = tan <3x+ g) at the point P with coordinates (p, —1), where 0 < p < T

65
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 4B. [10]
Range O &3p& T
—  Subs (P, -1) 4o the Curve 9 = 2
Teagpelem
2 a
—|"['an(3P+—E') \_1/
<\ a
) Qu 2
v
Rey (3p+T)= tan (1)
r.r
3P+ 3 ¢y
m
Ay - 3P+1£‘: Tr"_,+'
T 11
3p+ S = &
- T
P = 0 Normal line meets % axig — Y=0
P = -
_ _J_ T o,
Z g Y+
| O: "L‘f' '—l
- My =Y 72
T g - I _
= 3S€ca[3u+r—lr) ; Subs w= 6t 7 3,
2 _ I _ I _
- 3 (T4T) ve Loo (A(E-¢0)
= 3 ‘
amw —> Normal (ine meets Yaxis - ¢ =0
2
COS(T) :__2_’(0)1_}7_1—;_'
= b
- _ r B _
My = -1 pass (] : 1)
Midpoint between A & B
g: mu + C
- ™
I = T ( ll) ¢
-1=-IL +¢
T2
c= L _
12

Normal —» Y= -F1u +%_|
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