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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c=0,

oo —bEfb? —4ac

2a

Binomial expansion

(a+b)" =a" +(fja”"lb +(Zja"’2b2 +...+(nj a”’b +..+b",

¥

n! n(n—l)...(n—r+1)
n—rlrt - r!

n
where n is a positive integer and (1’) = (

e

2. TRIGONOMETRY

Identities
sin A+cos® A=1
sec> A=1+tan’ 4
cosec’ 4 =1+cot® 4
sin(A+ B)=sin Acos B+ cos 4sin B
cos( 4 £ B) =cosAcos BFsin Asin B

tan A+tan B
lFtan Atan B

sin2A4=2sin Acos A
cos2A=cos> A—sin’> A=2cos’> A—1=1-2sin> 4

2tan A
1—tan® 4

tan(4+ B) =

tan24=

Formulae for AABC
a __b _ ¢

a®> =b*+c*—2bccos A

Az%bcsinA
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The line 2x=1 -3y intersects the curve 3y° ~x* =2 at points 4 and B.

The x-coordinate of B is greater than the x-coordinate of A.
(a)  Find the coordinates of A.

Point C lieson AB suchthat AC : CB=2: 1.
(b)  Find the x-coordinate of C.
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(a)  The function fis defined by f(x) = % x# % .
-3x
Determin whether f is an increasing or decreasing function. [3]
(b) Find J.(sec2 x —-gsin(3x—5)j dx. [2]
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The equation of a curve is y = 2cos 2x + ¢, where c¢ is a constant.
The graph passes through the point (30°, 5).
(a) Find the value of c.

(b) State the amplitude and period of y.

(©  Sketch the graph of y=2cos 2x+ ¢ for (°<x<360°.
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d 3 : . .
A curve is such that EJ;- = -(-i-—-l-)-; and the point (1, 7) lies on the curve. The gradient of the
x —
tangent to the curve atx =2 is % . Find the equation of the curve. [51
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(a)  Write down and simplify the first 3 terms in the expansion of ,(1 + 3x)6 , in ascending powers
of x.
Hence find the value of g and of b in the expansion of (1 +ax +bx’ ) (1+ ?;Jc)6 if the
coefficients of x and x? are 23 and 223 respectively. [4]
) 1 15
(b)  Find the term independent of x in the expansion of [x"- Zz_] : [3]
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The equation of a polynomial is f(x)=9x" —6x* —11x+4.
(i) Factorise completely the polynomial f(x) .

(i)  Sketch the graph of f(x) =9x’ —6x* —11x+4.

(iii)  Find the range of values of x for which f(x)>0.
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=2sec’ x. : : [3]

)] Prove the identity — ——
sinx+1 sinx-1

1 1
.. : - =3+tanx for 0° <x <360°. 5
(i) Hence, solve the equation 2 (sin ot 1) ) (sin e 1) x [5]
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Michael bought a brand new Ducati motorcycle. As the motorcycle is a limited edition model, many
enthusiasts predict that its value, $P, will appreciate so that after # months, its value can be modelled

by P =65000¢” . The motorcycle is expected to have a value of $72000 after 2 years.

(i) How much did Michael pay for the motorcycle? [1]
(ii) Calculate the value of the motorcycle after 5 years. [4]
(iii}  After how many years will the motorcycle have a value of $90000? [3]
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(a) The equation of a curve is y = x> + (2a -—1) x+a’, where a is a constant.
@) Find the range of values of a for which the curve has no real roots. (3]

(ii) In the case where a =2, find the range of values of x for which the curve lies

above the line y = 8. [3]

(b)  Explain why the greatest value of —2x* +4x—5 is =3 for all values of x. [3]
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(a)  Itis given that tan 4 = ¢, where c is a constant and 180° <4 <270°.
Express each of the following, in terms of ¢,

(i) cotd, [1]
()  sin24. [2]
(b)  Giventhat sinx=2sin(30°-x), find the exact value of tan x. 5]
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11 A particle P, moves in a straight line so that its velocity, v m/s from a fixed point O is given by
v=2£-9¢+ 7, where ¢ is the time in seconds after passing O. :

(a)  Find the deceleration of P when ¢ = 2. [3]
(b)  Find the values of f when P is instantaneously at rest. 3]
(c) Find the distance P travelled in the fourth second. [4]
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The diagram shows part of a solid metal allen key that has length 2 cm and uniform regular
hexagonal cross-section of side x cm.
(i) Find an expression, in terms of x, for the cross-sectional area of the allen key. [2]

(i)  The volume of the allen key is 4 cm Show that the surface area of the allen key,

Acm? is givenby 4 =33x* + —= [3]
J_ 3x
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Given that x can vary, find
the value of x for which 4 has a stationary value,

(i)
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