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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax®> + bx + ¢ =0,

—b+Vb*—dac

x =
2a
Binomial Theorem
n n n
(a+by=a"+|, a1 b+ ) a"E | T
. e n n!
where 7 is a positive integer and [ | | = ———— -
rl (n—r)lr!

2. TRIGONOMETRY

Identities
sin? 4 +cos2A4=1
sec?A=1+tan? 4
cosec?A=1+cot?* 4
Formulae for AABC

a b ¢
sind sinB sinC

a*=b*+c* —2bc cos A

_1,
A—2b051nA
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1  Find the range of values of k for which the equation kx*+k = 8x— 2xk has 2 real distinct roots. [4]
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2 A curve, showing the relationship between two variables x and y, passes through the point P(—1, 3).

42
The curve has a gradient of 2 at P. Given that g); =—35, find the equation of the curve. [4]
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3 Show that Vsec?d — 1 + Vcosec?d — 1 = secHcosecd. [5]
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4 (a) 6 books are to be chosen from 8 different books.

(i) Find the number of different selections of 6 books that could be made. [1]

A clock is to be displayed on a shelf with 3 of the 8 different books on each side of it. Find the
number of ways this can be done if

(i) there are no restrictions on the choice of books, [1]

(iii) 3 of the 8 books are music books which have to be kept together. [2]

(b) A team of 6 tennis players is to be chosen from 10 tennis players consisting of 7 men and
3 women. Find the number of different teams that could be chosen if the team must include at
least 1 woman. [3]
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5  Variables x and y are such that y = (x —3)In(2x* + 1).

d
(i) Find the value of ay when x = 2. [4]
(i) Hence find the approximate change in y when x changes from 2 to 2.03. (2]
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6 Itis giventhat €= {x : 1 <x < 12,where x is an integer} and that sets 4, B, C and D are such that

A = {multiples of 3},
B = {prime numbers},
C = {odd integers},

D = {even integers}.

Write down the following sets in terms of their elements.

(i) ANB
(i) AuC
(i) 4'nC
(iv) (DUB)

(v) Write down a set £ such that £ C D.

[1]

[1]

[1]
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7 Two variables, x and y, are such that y = Ax”, where 4 and b are constants. When Iny is plotted
against Inx, a straight line graph is obtained which passes through the points (1.4, 5.8) and (2.2, 6.0).

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

(i) Calculate the value of y when x = 5. [2]
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10

Find the equation of the tangent to the curve y =

2x—1
Vx?+5

at the point where x =2.
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9  You are not allowed to use a calculator in this question.

(i) Find f«/4+xdx. (2]

(i)
VA

|
X

y="V4+x o 5

The diagram shows the graph of y = V4 + x, which meets the y-axis at the point 4 and the line
x =5 at the point B. Using your answer to part (i), find the area of the region enclosed by the
curve and the straight line AB. [5]
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10

<—10cm

D

The diagram shows two circles, centres 4 and B, each of radius 10 cm. The point B lies on the
circumference of the circle with centre 4. The two circles intersect at the points C and D. The point £
lies on the circumference of the circle centre B such that ABE is a diameter.

(i) Explain why triangle ABC is equilateral. [1]
(ii) Write down, in terms of 7, angle CBE. [1]
(iii) Find the perimeter of the shaded region. [5]
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(iv) Find the area of the shaded region. [3]

© UCLES 2015 0606/12/0/N/15 [Turn over



14

11 (a) A function fis such that f(x)=x>+6x+4 for x>0.

(i) Show that x*>+ 6x+4 can be written in the form (x + a)2 + b, where a and b are integers.

[2]
(ii) Write down the range of f. [1]
(iii) Find f~! and state its domain. [3]
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(b) Functions g and h are such that, for x € R,
g(x)=e¢* and h(x)=5x+2.

Solve hg(x) = 37. [4]

Question 12 is printed on the next page.
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12 Theline 2x—y+1=0 meetsthecurve x*>+3y=19 atthe points 4 and B. The
perpendicular bisector of the line 4B meets the x-axis at the point C. Find the area of the triangle ABC.

[9]
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