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Mathematical Formulae

1. ALGEBRA
Quadpratic Equation
For the equation ax* +bx+c =0,
_ —b+Vb*—4ac
= 2a

Binomial Theorem

(a+b)"=d"+ <n)a”'b+ (n)a”2b2 +..+ (:)a”’b’ +...+b"

1 2

. e n n!
where 7 is a positive integer and | |= ———
r/] (m—r)lr!

Arithmetic series u, =a+(n—1)d

S, =3n(a+l)=2n{2a+(n—1)d)

Geometric series u,= ar"”!
_a(l=r")
S,=—1=— #1

S.=1= (rl<D

oo

2. TRIGONOMETRY

Identities
sin’4 +cos?4 =1
sec’4 = 1 +tan’4
cosec’d = 1 +cot’A4
Formulae for AABC

a_ _ b __c¢
sin4d sinB sinC

a’ = b*+c*—2bccos A

_ 1,
A= 2bcsmA
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The curve y = acosbx+c, where a, b and c are integers, passes through the points (

1 21
<9 2) The curve has a period of 3

(a) Find the values of a, b and c.

6 —2) and

[4]

(b) Find the least value of y on the curve for 0 < x < T and state the value of x at which this occurs.

2 5
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It is given that y = f(x), where f(x) = 2x—5)(x—1)%.

(a) Find the coordinates of the stationary points on the curve y = f(x). [4]
(b) On the axes, sketch the graph of y = f(x), stating the intercepts with the axes. [3]
A
0 >
(¢) Hence find the values of £ for which f(x) = k& has exactly one solution. [2]
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In this question, all lengths are in centimetres and all angles are in radians.

The diagram shows a circle with centre O and radius 12, and a circle with centre C and radius 5.
The circles intersect at the points 4 and B, such that O4 and OB are tangents to the circle with centre C.

(a) Show that the obtuse angle ACB is 2.35 radians, correct to 2 decimal places. [2]
(b) Find the perimeter of the shaded region. [2]
(¢) Find the area of the shaded region. [3]
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The function f'is such that f(x) =4In(3x—2), for x > a, where a is as small as possible.

(a) (i) Write down the value of a. [1]
(ii) Write down the range of f. [1]
(iiiy Find ! (x), stating its domain and range. [4]

(iv) On the axes sketch the graphs of y = f(x) and y=f"'(x), stating the intercepts with the
axes. [4]
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(b) Giventhat g(x) =(2x+ 1)% +4, for x > 0, solve the equation gg(x) =9.
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5 (a) Show that

(T

1 +cot’0

cot’9

= sec0.

(b) Write down the derivative of tan6 with respect to 6.

(¢) Using part (a) and part (b), find the exact value of J

| © UCLES 2024
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1 +cot’0

cot’0

—sin 9) de.
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6 (a) Find, in descending powers of x, the first 3 terms in the expansion of

term as far as possible.

(b) Find the term independent of x in the expansion of <4x2 +

| © UCLES 2024 E@ 0606/12/0/N/24
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7 Itis given that y = P

second. Find, in terms of 4, the corresponding rate of change in x, giving your answer in exact form.

[6]

, for x> % When x = 1, y is increasing at the rate of 4 units per
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1
The tangent to the curve y =e*(2x+5)? at the point where x = 2 meets the x-axis at the point X and
the y-axis at the point Y. Find the coordinates of the mid-point of XY, giving your answer in exact form.

[8]

‘ 1 |
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A

9

The diagram shows part of the curve y = 2x47+1 and the straight line 2y = 6x+1. Find the area
of the shaded region, giving your answer in the form Ina+ b, where a is an integer and b is a rational
number. [8]
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Continuation of working space for question 9.
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10 (a) The first 3 terms of an arithmetic progression are 2tan2x, Stan2x, 8tan2x. Find the values of
x, where —180° < x < 180°, for which the sum to 30 terms is 455+v/3. [5]
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(b) The first 3 terms of a geometric progression are

T

2 2 2 6 6

50052<9— E), 2OCOS4<9—E>, 800056<9—£>, where — X <9 <2,

Find the values of 6 for which this geometric progression has a sum to infinity.
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