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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
— —bxVb’—dac
N 2a

Binomial Theorem

(a+b)"=a"+ (:)a”‘1b+ <g)a”‘2b2 +...+ (?)a”‘“br +...+b"

n!

h i itive int d )
wherenisapositiveinteger and | | = GEBI

Arithmetic series u, =a+(n—1)d

S,=3n(@+1) = 2n{2a+ (- 1)

Geometricseries  u_ =ar"!
_a@-r"
S, = 1=t (r#1)
a
s, =72 (rl<1
2. TRIGONOMETRY
Identities

SinA+cos’A = 1
sec’A = 1+tan’A
cosec’A = 1+ Cot’A

Formulae for AABC

a:b:c
snA snB sinC

a’ = b%+c®—2bccosA

_ 1
A—ZbcsmA
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1 Write qur)Tﬁ intheform p2q°r®, where a, b and ¢ are constants. [3]
2 3
p*r) g
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2 (a) Ontheaxes, sketchthegraphof y=|4—3x|, statingthe intercepts with the coordinate axes.[2]

f\

(b) Solvetheinequality |4—3x|>7. [3]
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The diagram shows the quadrilateral OABC such that OA= a, OB = b and OC = c. Thelines OB and
AC intersect at the point P, such that AP: PC= 3: 2.

(@) Find OP intermsof aand c. [3]
(b) Givenalsothat OP: PB= 2: 3, show that 2b = 3c+ 2a. [2]
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. d? 1 . : . .
4  Acurveissuchthat —)2/ = (3x+2) 3. Thecurvehasgradient 4 at the point (2, 6.2). Find the equation
d

of the curve. X (6]
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5 (a) Giventhat log,p+log,5—1log, 4= log, 20, findthevalue of p. [2]
(b) Solvetheequation 3%**1+8(3%)—3=0. [3]
(c) Solvetheequation 4log,2+log,y=4. [3]
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6 DONOTUSEACALCULATORINTHISQUESTION.
A curve has equation y = (3+ v/5)x —8v/5x+60.

(a) Find the x-coordinate of the stationary point on the curve, giving your answer in the form a+ by/5,
where a and b are integers. [4]
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(b) Hence find the y-coordinate of this stationary point, giving your answer in the form ¢/5, where ¢
isan integer. [3]
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7 (a) A six-character password isto be made from the following eight characters.

Digits 1 8 9

3 5
Symbols * $ #
No character may be used more than once in a password.

Find the number of different passwords that can be chosen if

(i) thereareno restrictions, [1]
(ii) the password starts with a digit and finishes with a digit, [2]
(iif) the password starts with three symbols. [2]

(b) The number of combinations of 5 objects selected from n objects is six times the number of
combinations of 4 objects selected from n— 1 objects. Find the value of n. [3]
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8 Variablesx andy are such that y = Ax”, where A and b are constants. When Igy is plotted against Igx,
astraight line graph passing through the points (0.61, 0.57) and (5.36, 4.37) is obtained.

(@) Findthevaue of A and of b. [5]

Using your values of A and b, find

(b) thevaueof ywhen x =3, 2]

(c) thevaueof xwhen y= 3. [2]
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9 (a) Thefirst threeterms of an arithmetic progression are —4, 8, 20. Find the smallest number of terms
for which the sum of this arithmetic progression is greater than 2000. [4]
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(b) The 7th and 9th terms of a geometric progression are 27 and 243 respectively. Given that the
geometric progression has a positive common ratio, find

(i) thiscommon ratio, [2]
(ii) the 30th term, giving your answer as a power of 3. [2]
(c) Explain why the geometric progression 1, sin6, sin6, ... for —% << % where 6 isin
radians, has a sum to infinity. [2]

© UCLES 2021 0606/12/M/J/21 [Turn over



14

10 (a) Solvetheequation sina coseéoa+cosa ec’a =0 for —m < a < 7, wherea isin radians. [4]
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cos® , 1-sinf _ 5 o [4]

(b) (1) Show that 1-sin@ ' cosO

cos3¢ 1-sin3¢
1-sin3¢p cos3¢

(i) Hence solve the equation =4 for 0°< ¢ <18C. [4]

Question 11 isprinted on the next page.
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In(x*+2
11 Thenormal tothecurve y= % at the point where x = 2 meets the y-axis at the point P.

Find the coordinates of P. [7]
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