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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)"=d"+ (n)a"‘lb + (n)a”‘2b2 +...+ (':)a”"b’ .o 4D"

where 7 is a positive integer and | | = —————
r/ (mn—r)lr!

Arithmetic series u =a+(n—1)d

S, =gn(a+1)=xn{2a+(n—1)dj

Geometric series u, = ar"!
_a(l—r"
Sn = ﬁ (l" 7& 1)

S.=1 (rl<1

[e)

2. TRIGONOMETRY

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

a b c

sind sinB  sinC

a’ = b*+c*—2bccos A

N
A= 2bcsmA
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1  The point 4 has coordinates (1, 4) and the point B has coordinates (5, 6). The perpendicular bisector of

AB intersects the x-axis at the point C and the y-axis at the point D. Given that O is the origin, find the
area of triangle OCD. [5]

2 Given that the equation foc? + (2k—1)x+k+1 =0 has no real roots, find the set of possible values
of k. [4]
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Draw the graphs of y=|2x—5| and y=|4—x| for —2<x<6.

(b) Use your graphs to solve the inequality |4—x|<|2x—5].
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4 (a) Find and simplify the term independent of x in the expansion of ( 2 L) . 2]

2x°

(b) DO NOT USE A CALCULATOR IN THIS PART OF THE QUESTION.

(i) Use the binomial theorem to show that (1 + 2«/5)4 - ( 1— 2«/5)4 = k+/2, where k is an integer
to be found. [4]

(1+2v2)' = (1-2v2)'
1+v2

(ii) Hence write in the form a+ b2, where a and b are integers. [2]
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. 2
5 (a) The function fis defined by f(x) = 1+2sin"x for X < x <X
cos’x 2 2
(i) Show that f(x) can be written as atan’x+ b, where a and b are integers. [2]
(ii) Hence solve the equation f(x) = 4. [3]
(iii) Hence also find the gradient of the curve y = f(x) at each of the points where y = 4. [4]
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(b) Solve the equation 50 cos’0 = 5sin6+47 for 0° <6 < 360°. [5]
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6 DO NOT USE A CALCULATOR IN THIS QUESTION.

(a) Given that x—3 and x+1 are both factors of 2x°>—3x*—8x—3, solve the equation
203 —3x2—8x—3=0. [2]

(b) The polynomial p(x) = x> +ax’+bx+c, where a, b and ¢ are constants, has remainder —5

when divided by x— 1. The curve y = p(x) has stationary points at x = % and x = 2.

(i) Find the values of @, b and c. [7]

(ii) Hence use the second derivative test to show that the stationary point at x = 2 is a minimum.

2]
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5cm

4 4cmB

In the diagram, 4D and BC are arcs of circles with common centre O.
ODC and OAB are straight lines with O4 = Scm and 4B = 4cm. Angle BOC = 6 radians.
The area of the shaded region ABCD is 41 cm?.

(a) Find 6. [3]

(b)

Orad

5cm

A4cmB

The straight line AC is added to the diagram and the region ACD is now shaded.
Find the perimeter of the shaded region ACD. [5]
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. dy T . dy 3 . (3 @
8 A curve is such that @ = cos (4 - Z)' Given that -4 at the point 16> 4) 0 the curve, find

the equation of the curve. [7]
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)

The diagram shows a sketch of part of the curve y =4+ (3x—1)"" and the line x=9.
The point 4 has x-coordinate 1. The tangent to the curve at 4 meets the x-axis at the point B.

\

Find the area of the shaded region.
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10

0 D C

The diagram shows a parallelogram OABC. The point D divides the line OC in the ratio 2 : 3.
OA=a and OC=c
The point P lies on AD such that OP=AOB and AP = ﬂE, where A and y are scalars.

Find two expressions for ﬁ, each in terms of a, ¢ and a scalar, and hence show that P divides both
DA and OB in the ratio m : n, where m and » are integers to be found. [7]
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