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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" I+ .+ Ll
where 7 is a positive integer and | | |= ———— -
rl (m—nr'r!

2. TRIGONOMETRY

Identities
sin2A4+cos?Ad=1
sec2A4=1+tan? 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b*+c*—2bc cos 4

_1 .
A—ZbcsmA
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1  Find the coordinates of the stationary point on the curve  y = x*+ <

2 (a) On the axes below, sketch the curve y =3cos2x—1 for 0° < x < 180°. [3]

A

=V

45° 90° 135° 180°

(b) (i) State the amplitude of 1 —4sin2x. [1]

(ii) State the period of Stan3x + 1. [1]
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3 Acurve is such that dy 2 for x >—3. The curve passes through the point (6, 10).
dx  Vx+3

(i) Find the equation of the curve.

(ii) Find the x-coordinate of the point on the curve where y = 6.
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4 (i) Using the substitution y = 5%, show that the equation 5% "' —5"*1+2=2(5%) canbe

written in the form ay® + by +2 = 0, where a and b are constants to be found. (2]

(i) Hence solve the equation 521 _5¥+1 1 5 — 5(5%). [4]
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(i) Find the equation of the tangent to the curve y = x*—Inx atthe point on the curve
where x = 1.

(ii) Show that this tangent bisects the line joining the points (—2,16) and (12, 2).

[2]
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6 (i) Given that the coefficient of x* in the expansion of (2 + px)6 is 60, find the value of the positive
constant p. (3]

(ii) Using your value of p, find the coefficient of x* in the expansion of (3 —x)(2+px)°. [3]
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—a b 2a 2b
(i) Find A" [2]

7  Matrices A and B are such that A = [3a 2b] and B = [—a b ] , where a and b are non-zero constants.

(ii) Using your answer to part (i), find the matrix X such that XA = B. [4]
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8  The point P lies on the line joining A(— 2, 3) and B(10, 19) such that AP: PB = 1:3.

(i) Show that the x-coordinate of P is 1 and find the y-coordinate of P. [2]

(ii) Find the equation of the line through P which is perpendicular to 4B. (3]

The line through P which is perpendicular to AB meets the y-axis at the point Q.

(iii) Find the area of the triangle 40B. [3]
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9  The table shows experimental values of variables x and y.

2.5

3.5

18.8

29.6

46.9

74.1

117.2

(i) By plotting a suitable straight line graph on the grid below, show that x and y are related by the

equation y = ab”, where a and b are constants.

© UCLES 2014
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(ii) Use your graph to find the value of a and of 4. [4]
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10 (a) (i) Find how many different 4-digit numbers can be formed using the digits 1, 2, 3, 4, 5 and 6 if
no digit is repeated. [1]

(i) How many of the 4-digit numbers found in part (i) are greater than 6000? [1]

(iii) How many of the 4-digit numbers found in part (i) are greater than 6000 and are odd? [1]

(b) A quiz team of 10 players is to be chosen from a class of 8 boys and 12 girls.

(i) Find the number of different teams that can be chosen if the team has to have equal numbers
of girls and boys. [3]

(ii) Find the number of different teams that can be chosen if the team has to include the youngest
and oldest boy and the youngest and oldest girl. [2]

© UCLES 2014 0606/11/0/N/14



13

11 (a) Solve 2cos3x =cot3x for 0° < x < 90°. [5]

(b) Solve sec =—2 for 0 < y < 7 radians. [4]

M
YTy
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12

0

The position vectors of points 4 and B relative to an origin O are a and b respectively. The point P
is such that OP = ;1OA . The point Q is such that OQ = AOB. The lines AQ and BP intersect at the

point R.
(i) Express @ in terms of A, a and b. [1]
(ii) Express BP in terms of #, a and b. [1]

It is given that 34R = @ and 8BR = 7BP.

(iii) Express OR in terms of A,aand b. [2]
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(iv) Express OR in terms of 1, aandb. [2]
(v) Hence find the value of # and of A. [3]
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