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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,

—b+ v b*—4dac

r= 2a
Binomial Theorem
n| . _ n| ,_ n| ,_
(at+b)"=d"+| " 'p+ 5|a" P4+ a" T
h . five int d n|_ n!
where 7 is a positive integer and | —7(’1_1/)!1/!

Arithmetic series u =at (n—1)d

1 1
S, = En(a +1)= En{Za +(n- l)a’}

Geometric series u,= ar"!
B a(l ")
S = 1= (r+1)
_a
S =1, (Irl<1)

2. TRIGONOMETRY

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

a_ _ b __c
sin4d sinB sinC

@ =b*+c*—2bc cos A

_1 :
A—2 bc sinA
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1 (a) On the axes below, sketch the graph of y = (x—2)(x+1)(3—x), stating the intercepts on the
coordinate axes.

YA

(b) Hence write down the values of x such that (x—2)(x+1)(3—x) > 0. [2]
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2x—3 dy
2 a) Giventhat y= e—, find . 3
(a) Y= o [3]

(b) Hence, given that y is increasing at the rate of 2 units per second, find the exact rate of change of x
when x = 2. [3]
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3 (a) f(x) =4In(2x—1)
(i) Write down the largest possible domain for the function f. [1]
(i) Find f~'(x) and its domain. [3]
(b) g(x)=x+5 forxeR
h() = VZ—3 forx>3
Solve gh(x)=7. [3]
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4 (a

XmA
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The diagram shows the x—¢ graph for a runner, where displacement, x, is measured in metres and
time, ¢, is measured in seconds.

(i) On the axes below, draw the v—¢ graph for the runner. [3]

4 HIS_1

—_ N W

(ii) Find the total distance covered by the runner in 125s. [1]
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(b) The displacement, x m, of a particle from a fixed point at time ¢ s is given by x = 6cos <3t+ %)
Find the acceleration of the particle when ¢ = 2% [3]

5  Given that the coefficient of x* in the expansion of (1 +x)(1 — %) is %, find the value of the
positive integer 7. [5]
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6 It is known that y=A4X IObxz, where 4 and b are constants. When lgy is plotted against x°, a
straight line passing through the points (3.63, 5.25) and (4.83, 6.88) is obtained.

(a) Find the value of 4 and of b. [4]

Using your values of 4 and b, find

(b) the value of y when x = 2, [2]

(¢) the positive value of x when y = 4. [2]
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7  The polynomial p(x) = ax® +bx* —19x+4, where a and b are constants, has a factor x+4 and is
such that 2p(1) = 5p(0).

(a) Show that p(x) = (x+4) (A)c2 + Bx+ C), where 4, B and C are integers to be found. [6]
(b) Hence factorise p(x). [1]
(¢) Find the remainder when p’(x) is divided by x. [1]
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8 In this question all lengths are in centimetres.

C<—05r 7 >B

The diagram shows the figure ABC. The arc AB is part of a circle, centre O, radius r, and is of length
1.457. The point O lies on the straight line CB such that CO = 0.5r.

(a) Find, in radians, the angle 40B. [1]

(b) Find the area of ABC, giving your answer in the form k%, where k is a constant. [3]
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(¢) Given that the perimeter of ABC is 12 cm, find the value of . [4]
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o b B C

The diagram shows the triangle OAC. The point B is the midpoint of OC The point Y hes on AC such
that OY intersects AB at the point X where AX : XB = 3:1. It is given that OA=aand OB =b.

(a) Find OX in terms of a and b, giving your answer in its simplest form. (3]
(b) Find AC in terms of a and b. [1]
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(¢) Given that OY = hOX, find AY in terms of a, b and 4. [1]
(d) Given that AY = mﬁ, find the value of 4 and of m. [4]
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Sx+12 [

1 2 :
10 (a) Show that ~+1 35110 can be written as 2+ 13t 10"

(b)

_ Sx+12
3x2 +13x+ 10

0
/ 19)

'
X

The diagram shows part of the curve y = ﬁ;n, the line x =2 and a straight line of
3x“+13x+10

gradient 1. The curve intersects the y-axis at the point P. The line of gradient 1 passes through P
and intersects the x-axis at the point Q. Find the area of the shaded region, giving your answer in

the form a+ %ln (b \/§>, where a and b are constants. [9]
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Additional working space for question 10

Question 11 is printed on the next page.
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11 (a) Giventhat 2cosx =3tanx, show that 2sin’x+3sinx—2 = 0. [3]

(b) Hence solve 2cos <2a+ %) =3 tan<2a+ %) for 0 < o < 7 radians, giving your answers in

terms of 7. [4]
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