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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,

_ -b+b* - 4ac

X

2a
Binomial Theorem
n n n
(a+by'=a"+|] a" b+ ) a"rbhr A+ .+ Ll
where 7 is a positive integer and | | | = ———
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA+cos?2A=1
sec?A=1+tan* 4
cosec? A=1+cot? 4
Formulae for AABC

a b  c
sind  sinB  sinC

a?=b*+ 2 —2bc cos A

1,
A—2bcs1nA
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1  Find the values of a for which the line y =ax+9 intersects the curve y =—2¢*+3x+1 at

2 distinct points. [4]
L, 1
. p qr 2 a b c
2 Giventhat —=—=—===p“q"r", find the values of ¢, b and c. [3]
2,73
p3qr
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3  Solve log, Vx+log,x = 3.
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4 (i) On the axes below, sketch the graphs of y=2—x and y =3+ 2x|. [4]
YA
9-
I I >
6 0 6
9
(i) Solve |3+2x|=2—x. 3]
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6

(a) A 6-character password is to be chosen from the following 9 characters.

letters A B E F
numbers 5 8 9
symbols * $

Each character may be used only once in any password.
Find the number of different 6-character passwords that may be chosen if

(i) there are no restrictions,

(ii) the password must consist of 2 letters, 2 numbers and 2 symbols, in that order,

(iii) the password must start and finish with a symbol.
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An examination consists of a section A, containing 10 short questions, and a section B, containing
5 long questions. Candidates are required to answer 6 questions from section A and 3 questions
from section B. Find the number of different selections of questions that can be made if

(i) there are no further restrictions, [2]

(ii) candidates must answer the first 2 questions in section A and the first question in section B.

© UCLES 2016
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A function fis such that f(x)=6+¢* for x e R.

(i) Write down the range of f.

(i) Find f '(x) and state its domain and range.

(iii) Find f'(x).

(iv) Hence find the exact solution of f(x) = f'(x).
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7  The polynomial f(x) = ax®+7x*>—9x+b is divisible by 2x — 1. The remainder when f(x) is
divided by x—2 is 5 times the remainder when f(x) is divided by x+ 1.

(i) Show that a = 6 and find the value of b. [4]

(i) Using the values from part (i), show that f(x) = (2x — 1)(cx® + dx + ¢), where ¢, d and e are
integers to be found. [2]

(iii) Hence factorise f(x) completely. 2]
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lgy

7(2.55,4.5)

0 >1g X

The variables x and y are such that when lgy is plotted against lgx the straight line graph shown
above is obtained.

(i) Given that y = Ax” , find the value of 4 and of b. [5]
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(ii) Find the value of Ig y when x = 100. [2]

(iii) Find the value of x when y = 8000. [2]
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The diagram shows a circle, centre O, radius » cm. Points 4, B and C are such that 4 and B lie on the
circle and the tangents at 4 and B meet at C. Angle AOB = ¢ radians.

(i) Given that the area of the major sector AOB is 7 times the area of the minor sector AOB, find the
value of 0. [2]

(ii) Given also that the perimeter of the minor sector AOB is 20 cm, show that the value of 7, correct
to 2 decimal places, is 7.18. [2]
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(iii) Using the values of # and r from parts (i) and (ii), find the perimeter of the shaded region ABC.
[3]

(iv) Find the area of the shaded region ABC. [3]
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3
10 (i) Find %[x(zx—l)f]. [3]

3

5 (2x—1)?
(i) Hence, show that f x(2x— 1) dy =22

and p and ¢ are integers to be found. [6]

(px+ )+ c , where ¢ is a constant of integration,
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1
(i) Hence find fO ' x(2x— 1)%dx. 2]
5

Question 11 is printed on the next page.
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1 1
cosecl—1 cosecl+ 1

11 (i) Show that =2tan’4. [4]

1 1

cosecﬁ—l_cosec9+1:6+tan6 for 07 < & < 360". [4]

(ii) Hence solve
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