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Mathematical Formulae

1. ALGEBRA
Quadratic Fquation

For the equation ax’ + bx + ¢ = 0,

 —b+ VB —4dac

S 2a

Binomial Theorem

W= n nl o Bl 1—2,2 ni o, "4
(a+b)" = [1}[, b+[2]a b +...+[r] B é
e s o g 1] - 2L Q
W erenlsaposmve lntegeran - - (n—r)'r'

Arithmetic series u =at(n=1)d

5, = gnla+)=3nf2a+ (=1} &

n—1

Geometric series u, =ar
1 —
S, = (1 ) i)
= (IrI
.2 2. TRIGONOMETRY

Identities

”’?Q sin®4 + cos’A = 1

% sec’4 =1+ tan*4
cosec’A =1 + cot* A4

Formulae for AABC

a_ _ b —_C
sind sinB sinC

a@* = b*+ c* —2bc cosA

L,
A‘ZbcsmA
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fx)=3+e* forxeR
gx)=%-5 forxeR
(a) Find the range of fand of g. 2]
,g_,x il
5+f75
f 73
2eR

(b) Find the exact solution of f =) =g (). [3]

Lok ~{= 348 5 =y 3\(*)'—qe

x =\n(r-3) p
'g-'Cx) = \n Cx~s> 0*\5

= \\f\(_}"-;) ""‘a\ &
3= .Q:i 0

1‘=3+§ J

(2]
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(a) Giventhat log,x+2log,y =8, find the value of xy.

Zlog Y= o9
4 A

o2 +°

\ogﬁ-

[3]

- ;\oja—"l

(4]
\n % "

2= \n2

'_—'S\V\ 2

x= =\E
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1
At time s, a particle travelling in a straight line has acceleration (2/+ 1) 2ms™2. When 7= 0, the
particle is 4m from a fixed point O and is travelling with velocity 8ms™~' away from O.

(a) Find the velocity of the particle at time #s. [3]

t-:o) L=4

V= §

,—k-

s ﬁ
(b) Find the displacement of the particle@ at time 7s. [4]
AR
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4 (a) Write 2x? +3x—4 in the form a(x+b)2+c,where a, b and ¢ are constants. [3]
XA K
22 A3x  —
2 2 i
2 (x <+ 1-5x -1(\'5) ...Lr—-.l(l'_:)
: ~
2(xvo18)2_ 528

(b) Hence write down the coordinates of the stationary point on the curve y = 2x* +3x—4. [2]
x+61¢=0 1_0,(:; - 0
K= =015 4 =640 — 4
; o e = 51 6 >
(pordwoxes | — ) ~ja=f
(¢) On the axes below, sketch the graph of y= |2.x2 +3x— 4|, the exact values of the
intercepts of the curve with the coordinate axes. L/ [3]
. o o
xar—4
-
0. 85 *
M— \K—ax\i '1:0 =085
. —5126 = e
2(x+015) =51 6 S _m o
(k%0 18)% = 2.5635 e
REoqg =% -6
(d) Find the value of & for which |2x2 +3x—4|=k has exactly 3 values of x. [1]

=%
\I-=5.\-’25 K= 59a s
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5 p(x) = 6x° +ax> + 12x+ b, where a and b are integers.

p(x) has a remainder of 11 when divided by x—3 and a remainder of —21 when divided by x+ 1.

(a) Giventhat p(x)=(x—2)Q(x), find Q(x), a quadratic factor with numerical coefficients.

PG) = C(E) a(3)ant)+b

b2 4 A& + 36 b=

i

C;‘q+ b,--_\g-{ -“QU

?C-\) =G0 + aly
— 6~ q-\z-\\o = =

_\.\lt—‘)""\o_ - ég

G\-\'b —-—-"—-% FC‘LM

5“’\"\'&):’—" &7 \>(,)()-=

& (4871 — =)= "2

2 3)& oy | Bt BN
2 X —10

—\\X A\ Zx % 0

a+b="3 @ﬂ gxf*\ZX"\'a‘o
(=%
b= —81-9 t 3_\axt

PCx) =

*

L e LR

—lox + R0
—wox =20

G2 (oot

b= —g7+4207

b= &0

—i—

(b) Hence solve p(x)=0.
( 1(..,2) Céxz—-\\x -—l°> =0

= i @x -\-.'Z) éX‘5)

éﬁ"i 2%~5 =0
 ? x= 5.
- —2 5_( b |
o —/:3=P X= ‘Q_i

——

[6]

(2]
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6 (a) Find ze unit vector in the direction of (_ 12).

-r_‘sz _ 5) (55“;L 2(—%2) = 5//3
‘ -'?; \ Jas ey {169 \> B 13

————t,

- -1
(b) Given that (41,) + k( g) = r( 2), find the value of each of the constants k and r.

e - lk_: —\Or -.‘.9
|« 3L= s -

= &
(e = = q
= O

= \"\'3& 0*\
‘+-;u4=—-r —2(‘-‘-3&) &

-2k = —2 (\~+3 @
L_;(_—D.V—-t —2 "\'(—
L_jr—:l.\(_':. -2 Q

o

G =

ey
F= p3r
5
T— ""Z
Y = [—\-3(.-‘)’/:_> & /-:_2':
s Y: \(O

(1]

(3]
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(¢) Relative to an origin O, the points A, B and C have position vectors p, 3q—p and 9q—>5p

respectively.
o Oik= P, oB= 31-P, 0c= 415
(i) Find AB in terms of p and q. - 1]
A8 = (HR-0K
39 -P-y = 31-7
(ii) Find AC in terms of p and q. [1]
= “Aa-sp-p = 49L-—-6p
(iii) Explain why 4, B and C all lie in a straight line. [1]

}fam Ly ad (V) S2° AB = S‘L

AB C al e w

(iv) Find theratio AB: BC. EQ [1]

<

\
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A B

The diagram shows an isosceles triangle OAB such that 04 = OB = 12cm ¢ AOB = 6 radians.
Points C and D lie on O4 and OB respectively such that CD is an 6 ircle, centre O, radius

10cm. The area of the sector OCD = 35¢m?,
2 J
(a) Show that 8 = 0.7. /VQ C |o)(\o) S < *\ [1]

= 5
506 = 25 00.1 vad s
s@ —_—

(b) Find the perimeter of the shaded region. @{ 5 [4]
< &
Ap= Coro07 — |2 e ﬁax\r«uu = 24 g-22955%2]

)

= \9-2aov

\2)
€& (ot 07 Q g~ A8
Y. (2 B

el W o ggCos O]

B NS
"’3@ 9.229 65
(¢) Find the area of the shaded region. [3]

e

— o axzy — B¢
Am_/‘lS\v« 7)(\)(\)

= U B4 — B3O
-y \('3&
' 5
= Al 3 BN
f
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(a) An arithmetic progression has a first term of 7 and a common difference of 0.4. Find the least

number of terms so that the sum of the progression is greater than 300.

A="T ; A= O-&
U, = axe)q
Sn _ \/;L«Qz. a—N\'\) 0\)
5\ >300

" g 3200
Yoo (e 1) » Lk) 7
: o
el = (™) O°) 76°
fhn 4 OHN (n=\) 7600
lH~ 40 Hn" w0 Hn 7 600
Oln? 4 \B-bn —Ceo 7O

At 4 13bn — 6000 70
5 K T

N 4 3Rn — |\ S00 70

(b) The sum of the first two terms of a g

that the terms of the progression ang e, find the common ratio. (4]
n-=\
= % =
Ua = } er—ﬁ
A - OAT 3L
Se T - L R
’\; O\’*O‘r’a\ —&.\") 3 - 0'75
s . = o
—g"" =36 = =_
\—7
o= ?>Q>Q\—Y> e
o= 36 BGT-
5o+ (36 —26)T =7
26-3€+ 36 —360 =
17_
26-1 = 362
217 = 367
3 2

(4]

N= —3Kk} ,\ 31.\.2—- B-X | X~ oo

2
N= —3ht j 1156
Q
N = Q_S.Zﬂl:
N = Q6

¢ progression is 9 and its sum to infinity is 36. Given
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The diagram shows part of the curve xy =2 intersecti
The straight line meets the x-axis at the point B. The
the curve such that the line CD has equation x =

your answer in the form p+Ing, where p and@
T

— -2 = e

M=z o, =% -

1=5%3 Q = i oAx
x (8%~ =& 0 /

5xl_g,x—. &

ies on the x-axis and the point D lies on
the exact area of the shaded region, giving

(8]

\ ]
3\ 3
6)‘2— 3‘0:?‘= o)
w2 (x—T) = A3
(&5%=2) N A
5/)( - —i X=~\ =0 5\'\"‘f)"eA Yo lon = .
= S A= e Ol -
=" -

O= H»x3

3 -‘—"'é"

" 3 0@
= /5 oY A 5N

—_— [



13

Additional working space for question 9.




d
L o AV where A4 and B are constants.

10 (a) Giventhat y=xvx+2, show that a=2\/m,
\l____ I’A X~ 2
/3
Y= X (1+2)
AN _ 2 =%
R e y (= +a) 3
X

= XX+ & ~
e
\ a.!x-\-z.

'j?\‘} = Z(L-\-Z) + X e
- &
i L <
n- =S \

2 {zxz \®
ay = BT 0&

(5]
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(b) Find the exact coordinates of the stationary point of the curve y =xvVx+2.
2 = Y., =p

AX 2\ z+2 \

Xt =0
Ex="4

= -
¥ = "‘"\'/3

1= %] h?

- % é@e

(“73! _'yax‘g_ﬂ c*\

(¢) Determine the nature of this stationary point.

2 =
% 1/2 CEXN O, e
:(31 i ?{ 1—&2)/'1 —l

P ‘A
«2)/’“J

. B
&2
g L4
==, (X2
—
-~ 1_‘_,.89897 -0
- — K

- —
QIV\(.L Oﬁ\' 7o ésfq“'\mﬂ'\ fo;w!—' ({""Vg, ,‘ é l/$>
Ax*
15 A I\{)g\nl'mur’? ’Fo’lﬂ‘}—'—‘ .

(3]

(2]



