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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax” +bx+c =0,

.- —b+Vb>—4ac
- 2a

Binomial Theorem

1 2

(a+b)"=a"+ (n)a"'l b+ (")a""zb2 +...+ (':)a"_rbr +...

where » is a positive integer and ”) __n! Py é a
r/ (n—r)tr!

Arithmetic series u =a+n-1)d &0
1 1
S = -2—n(a+l) =5n {2a+ (n— l)%

1

Geometric series o = ar"” e
_a{l—r")
Sn - _l..._r (f" + ]Q
o a
S = =7 a

oo

\Ql

P 5

2. TRIGONOMETRY

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

a__ b __c
sinA sinB sinC

a’ = b*+c?—2bccos A

o
= 2bcsmA
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1 Solve |3x=2|=4+x. [3]

3x=f
Z <
® =g I— m

2 Solve the simultaneous equations. O

[5]
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3 Find the values of k for which the equation x*+ (k+9)x+9 =0 has two distinct real roots. (4]

Qkﬁq)z__ yo) (7o
(kta)t— 36 7°
LlL-‘c‘)‘{— 26 =0
7 36
(L4°|)

(

4 Itisgiventhat y=In(l+sinx) for 0 < x < m.

(3) Find %, A4 | . Cosx 2]
'ﬁ = | =+ BINX
- CosX

———
l+ 5\V‘K

———
——————



(b) Find the value of % when x = %, giving your answer in the form %, where a is an integer.
AY = Cos X x= 180 =3!'>o)l+s‘,6o°
—— —_ & Sw3id =
AX |+ Snx
(4
0 Cos 30 =
c s 30 J?
° = Nt
|+ 5m3° z = E .
2 M <=
| vy #3503
-+ = 3
| *3 7
e 19 3 i3
. .o dy @
(¢) Find the values of x for which 1= tanx. .
s —> LW X
Co s X _ Jonx o
| 44X

(2]

(5]



5  Solve the following simultaneous equations.

3% 971 =243

(5]
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6 A 4-digit code is to be formed using 4 different numbers selected from 1, 2, 3, 4, 5, 6, 7, 8 and 9. Find

how many different codes can be formed if

(a) there are no restrictions,

ﬂF«_ = 3024

q4 ¥ &X Ix6 = 30.1!1—

(b) only prime numbers are used,

ECROR ®e 02 A

S = ma (7]
g i ég
*\

(¢) two even numbers are followed by two odd numbers,

®@ ® F ©® & @
4x3 x x4 CI@
,2400

—— _—

(1]

(1]

(2]



7  Acurve has equation y = xcosXx.

() Find%. 2]
A o x-S X
o Cos ¥ — x snX

Lok 2~ x_é\V\K

\

6)

(b) Find the equation of the normal to the curve at the point w , giving your answer in the
form y = mx+c. [4]

Goeadinr= Nowmar x tovges = &0
NMN = - 0
" 0
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(¢) Using your answer to part (a), find the exact value of f 0? xsinx dx. [5]

AY _ cocx— x & X

AL
— x v X
{@sx—"5‘“¥a\X =1=7
Gl X
£

s X
.rXS\Ka\x- j&,sxa\\(—xw
- 4

¢ &
?J’( 4inx At = 860,;,(0\1 "'/; &»X&

v}
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8 DO NOT USE A CALCULATOR IN THIS QUESTION.
log,(y+1) =3—2log,x

log,(x+2) =2+log,y

(a) Show that x*+6x*—32=0. [4]

\o%(_*(*\) —\»Q\O%K =3
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(b) Find the roots of x> +6x>—32=0. (4]
L et ff()g - xs —1—6)(2 -3z
ff(z) R+ 6Cy) —32 =0

= .= z
x=2 £®=o0 X +€x *\b
(¥2) vz | KB4bx’rox-32
3 2
¥ —2x
gxz.\. OX—32
—— Z
lbx—32 Q
~3 4
B,

(@)

£0n =lxez) (FHEEHIE)

Loy = (x~2) (X44) (c+a) &0
(x~2) (x~4) (erip) = :
=2 x=-h b
- 2 Q
(¢) Givea rea;on wionly one root is a valid solution of the logarithmic equations. Find the value of

v corresponding to this root. [2]
X=z X=~-4

= )\Ej CommoX ~roance ’\SSQ*.’;VQ- \jc&\\/&s.

- N o vV alde-

4

Qg uakiow (V)
N =\
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B< xm ¢ 1D

300m

Q@
- 400m {_\é? E

The rectangle ABCDE represents a ploughed field where Om and AE = 400m. Joseph needs
to walk from A to D in the least possible time. He can 9ms™' on the ploughed field and at
1.5ms™" on any part of the path BCD along the edge icld. He walks from 4 to C and then from
Cto D. The distance BC = xm.

(a) Find, in terms of x, the total time, T's, Jo @@s for the journey. [3]

ol F el Q sx= 09 (a0meq 2) 12

s 226 X3 0‘8(( ‘10,000'1- xz)

2
s"vs\= ® Lt xt = 12900
= & Lt ot
_,_é/—'z" xI-Xg@(,l s
— 0.000 + X i =
1= ) A *k_°1_°,__ (- 225
o4 s
_ (c\o Ooo —\-xy + \ (_‘H”"x)
B \s
04
7— | ((,.4) { =
T Ay (qopee %) L 2 ,\___,__
%: -9 5 ) )s
- ' - 2 _—
()1(,‘10, oeaR ) \ S Aob,000 +Xx + 400 —-
R ey o A AT g
essem I s Bois o Xz\g "5 O.q
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(b) Given that x can vary, find the value of x for which 7 is a minimum and hence find the minimum
value of 7. [6]

a
T = é_—O)bOb +x l{.oo-x> S
2\ 4

J %000 ~+ 506325 4 hoo — RAS
.
Tz 446&@ ~ Hé>°7;
T= G533.335
T= 533 Seuwd

/—A

L=<
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10 (a) The sum of the first 4 terms of an arithmetic progression is 38 and the sum of the next 4 terms is

86. Find the first term and the common difference. [5]
u - A ‘\‘(V\ =) ) A
L)
S 2 38
1
n=xn

Za-+ za = \q ~{Y

S =8 0
L"

S S«\u&‘c "\‘% ég
2 ¥ . &b {\

Sg =3 ?;G'\'S*— gf’;?’g &0

~=g -

lazmrid= 12y o@

2a+T4 = 3| T o

B (=TdA 33 =_
Py, ¢

— < = M2
A =3

20\:. "5\-7C )

Ra = 'z_‘,\—l\

~2a. = \0
= 3 Fior Tem (a) = 5
@:é c"MMw d(’FﬁtW\c& s 5
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(b) The third term of a geometric progression is 12 and the sixth term is —96. Find the sum of the first

10 terms of this progression. [6]
9. wnw=—\ S - ~ lo
e i \o 3(\ & )
Spe 2 = lal | - ")

Question 11 is printed on the next page.
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11 DO NOT USE A CALCULATOR IN THIS QUESTION.

Solve the quadratic equation (v7 —2)x* —4x+ (V7+2)=0, giving each of your answers in the form
a+ b7, where a and b are constants. [7]

x= 4t | 1e- k(T2 f7+2)

2 ({7~ ?)

A1 x4
J7-2 ad 2+

ez
=
207
3

X= 2 .1
_3.+3f7
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