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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax” + bx + ¢ =0,

-biVb2—4ac

2a

Binomial Theorem 0

(a+b)"=a”+(7)a’” b+(g]a"‘2b2+... +("

’63\6 d
S

2. T TRY

Identities Q
01 A+costA=1
Q secA=1+tan* 4

cosec? A=1+cot* 4

=

. o n
where » is a positive integer and (r

_ . n
R

Py 4
g
Formulae for AABC

a b ¢
sind _ sinB  sinC

a*=b*+¢? - 2bc cos A

1 .
A-—EbcsmA
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(a) Given that €= {x:1 <x<20},
A= {multiplesof 3}, § 3,6, 4 & “‘/’k>
B = {multiples of 4}, 2
multiplesof 4}, ¢ 4, € (3 16 203

find

® . NCw= & [

@ nunp). (1) — [1]
(b) On the Venn diagram below, draw the sets P, O and R such thatg? il ONR = Q2.

¢

(2]

(2]
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2 On the axes below, sketch the graph of the curve y =|2x* —5x—3 |, stating the coordinates of any points
where the curve meets the coordinate axes.
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3 (i) Find the first 3 terms in the expansion, in ascending powers of x, of (3 ——| . Give the terms in their
simplest form.

B

(3]

5 P egis)(”/> + 6C (3>L/)

129 - (62X - \57«

\

{

[3]




(ili) Write p(x) in the fo

a!, where Q(x) is a quadratic factor.

270 4 Ghx —hk9

6

When p’(x) is divided by

4  The polynomial p(x) =2x>+ax>+bx—49, where a and b are constants.
x+3 there is a remainder of —24 .
(i) Show that 6a—b =178 . —Cab: — 1% (2]
| l _ 2 L 2ax b
=-3 ! ————
% p (—3) = —Z.L\. ——
z
P (3) 2 a(—3) tThb=—-24 |

Itis given that 2x—1 is a factor of p(x).
(ii) Find the value of @ and of b. 6(\ a5 "1*\’> ~b= . [4]

Ry-1=0 \\10—‘”’“”1@

2% =" _

r = -‘i ‘O_j__?' -

13
PCh) = © " b:ﬁ
2 \)Cy) -
Y &
209+ 2 (e 6 @:‘(8
(+a*x 2b ¥ @- gy= | 3
o= \as-2P Weo= 162
—_— & €
o=z T

e

(2]

i W (zx-1) (Xt
..’, X 4 &9 - PQX){Z* )Q )
26=Y P zTxt 4 glx— KA e
23~ X"
2Rt A4 Sl X
g = X
" g% —~ B
-:Tgﬁ - 19
e —
(iv) Hence factorise p(x) completely. +_()2. )(l.-\-\l_w 4 49 [1]
PO = (ax-) (X p= +9 .
S= 1k
~ex1) (D)D) 2 ()
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7
It is given that log, x = p. Giving your answer in its simplest form, find, in terms of p,

(@) log, (16x), (2]
e %

= 2« F

——

%7
(ii) log, >56)" [2]

Using your answers to parts (i) and (ii),

x7

(iii) solve log,(l6x)—log, (ﬁ) =5, givi

o

answer correct to 2 decimal places. [3]

\09)(: yé
Ty
L= 4
e = \ZL



8

1 —4
. 1 2 ; . .
6 (a) Giventhat A= <0 B 1), B= 5) and C= (3 -2 0), write down the matrix products which
3 1
are possible. You do not need to evaluate your products. [2]

b, cs.

(b) Itisgiventhat X = (g _§> and Y = (; (1)) z
. ®)
(i Fmﬂxe*_ . @u>,@ x -.2_) * é (2]

(ii) Hence find the at XZ Y [3]

I

...5 2. b
_\,q.r 340
-?..b A, —SH°

)/c, (, o é5>
e
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Do not use a calculator in this question.

All lengths in this question are in centimetres.

A 2435 B

10-2v5
D 613 ﬁ K C
The diagram shows the trapezium ABCD, where AB =2+3 V5, DG= , AD=10-2v5 and
angle ADC = 90°.
(i) Find the area of ABCD, giving your answer in the form a+ b«i\ere a and b are integers. [3]

=t (=),
NERE c+35) (g

2 (8 +_6.r5)(‘°‘1f5 0
_Co>

\O_ 21»&5

\f

{

answer in the form ¢+ dv5, where ¢ and d are fractions in their simplest

[3]
(0-205

L‘—
e

xQ() -\-DJ_{)

(0= ¢ va\" 1Y)

Cot-b/A> =




10

(a)
A\ % A
20
15
10 |
( z
| <
5 o : q
f
{

~Y

®
, N
0 2 4 6 8 10
The diagram shows the velocity-time graph of a ﬁg in a straight line with velocity vms™' at
time / seconds after leaving a fixed point. {

0
(i) Write down the value of the accelerati when ¢ = 5. [1]
Tha wﬂl\‘o =0, W G ax Yut
Q R=0
(ii) Find the‘ll’s?‘nce y the particle P between ¢ = 0 and ¢ = 10. [2]
.

PSVQA 66 ’T(a\\)c.z.\;:m :_; (Q'\'A—) \O

7 - 50
fvee YAPZZ\Um g _
7T b= JiCzo—\-w)"f

o \ 30 <Y
= Yx

= o

e

D1t = 66 + So
_ \\o

—
———
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(b) A particle Q moves such that its velocity, vms™!, ¢ seconds after leaving a fixed point, is given by
v=3sin2/—1.

() Find the speed of O when 7 =12 2]

Vo 39\«\9.5\7”\
K
V= g s 2(TR) -\

V= -9,
ve g onbke 2-5M 1S
/‘-—:’-:_::;-———-
(i) Find the least value of / for which the acceleration of Q ISQ@ [3]
0&\/
bR

AV &0
G Cos 26 =0
Sw___o 00

@Q

Lf"

——
—

ov 0'7 &5
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9  The area of a sector of a circle of radius »cm is 36 cm?.

(i) Show that the perimeter, Pcm, of the sector is such that P = 2r+ % [3]
P:‘ T x b"é
Y 12
P Y 7L~;;
= b= 2y + 12
= Y T‘
.
h=4176 A
- ———
W3e= L 1K
e
42
O\i >

(ii) Hence, given that r can vary, find the stationary value o@tﬂmine its nature. (4]

%:2-4;3, @&
-

v Po= e
Av* L
= I4H
63
- 0,61,66'67
06667
Y -—
~_| 36 2
g Q"’fi" 7O BN A
- O\Y M{V\-IW\UVV\ \/M‘
— 20¢) +1= I
P, 200) + .
0= [2—%(77—)
—c




10 A curve is such that when x = 0, both y = —5 and

(i) the equation of the curve,

2 C
lo=2¢ (o)_* 3(9) ¥

[O::Z"\'C
C:g

X
n‘: 5.22, +3xx+ &

(7 2
j— <2 3% pEXk
=z @z

-

» 5 = (—"4

; 4

(ii) the equ;i‘owthe
(Sauason cg N ovmal
A” - Zﬂ? '\'3(4\/+> t g

——

13

2
D _ 10. Given that L2 = 443, find
dx dx

[7]

—

Tx A
_ gX—b
Y= e wyxr

&

to the curve at the point where x = %

(3]

N 4226 = ..-o-ogg(‘x~ l/’-P>
= -0083+ 060675 — b

Y= -008x ~ 2-25

-
y +22c= ko '@

et
|
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11 (a) Solve sinxcosx = %—tanx for 0° < x < 180°.

5“ X Cox ____L_C $\V\K>

(os A
Sink Cos x — S\ iy
2,&:.5)(
S\
8 l_/CD sx ——— =D
Dlos X
. 2 Cos X
=06 |&o @
: =k &
- Cos X = 3 oé
Cb,&ﬂ:tAL
A= L\—;

&
Q""‘&

[3]
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() () Showthat seco—3B8 _ coso.

cotO
1 - swnb
OIS oty
__‘_/’
c\wner
20
— \=—5sn" © = __C__b"._.f—-
= ) o ®
(ot &
= Cos©
Pm—
(i) Hence solve sec36—:i£%=% for —2Tn< GszTn,whereGi' ns.
Cos 26 = & i\é
6= Z ~%

2

J

®
\

5%/
% G

wo| Q% 7

&
53

(3]

[4]



