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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
— —b£Vb®—4ac
N 2a

Binomial Theorem

(a+b"=a"+ <n>a”1b+ (n)a”2b2+ +<?)a’”br +...

1 2

where nisapositiveinteger and (M) _ __ n!
r/ (n—=rn)tr!

Arithmetic series u_ = a+(n—1)d

n

S, =3 na+1) = 2n{2a+(n-1d
Geometric series  u =a"*

. Li:rr ) 21

Sn
__a
S, =17 (rl<Y

2. TRIGONOMETRY
Identities

SinA+ 00s°A = 1
sa&c’A = 1+ tarA
cose®A = 1+ mt?A

Formulae for AABC
a b ¢
sinA~ InB  sinC
a’ = b’+c®—2bccosA

_1,
A= 2bcsmA

© UCLES 2021 0606/22/0/N/21

+b"



»-<

20

10

(&)

P

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 *
(@) Ontheaxes, draw thegraphsof y=5+|3x—2| and y=11—x. [4]
(b) Using the graphs, or otherwise, solve theinequality 11—x < 5+|3x—2|. [2]
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2 (a) Expand (2—3x)*, evaluating all of the coefficients. [4]

(b) The sum of the first three terms in ascending powers of x in the expansion of (2— 3x)4<1+ %)

IS %+b+ cx, where a, b and c are integers. Find the values of each of a, b and c. [4]
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3 (a) Show that sa:x—1+secx+1_2C0txcose°(' [4]

1 1 _3sex for 0° < x< 360,

(b) Hence solve the equation sex—1 + Fox+1 4
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4 (a) Findthe x-coordinates of the stationary pointson the curve y = 3In x+x? — 7x, where x > 0.

[5]

(b) Determine the nature of each of these stationary points. [3]
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5 (a) Solvethefollowing simultaneous equations.

ef+e&'=5
2¢¥— 3¢/ =8 [5]

(b) Solvetheequation e Y =5d%"9, [4]
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6 DO NOTUSEACALCULATORINTHISQUESTION.
All lengths in this question are in centimetres.

A You may use the following
trigonometrical ratios.

V3

sin60° = 5
V62 )
cos60® = 5
V/6++/2

tan60° = /3

B

The diagram shows triangle ABC with AC=+/6—+/2, AB=+6++2 and angle CAB = 60°.

(@) Find the exact length of BC. [3]

(b) Showthat sinACB = Y0 2 V2 2]

(c) Show that the perpendicular distance from AtothelineBCis 1. [2]
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7 Itisgiven that S =€+ 5 for x>-1
dx (x+1)
: : dy dy
(@) Flndanexpronfor&glventhat &=2 when x = 0. [3]
(b) Find an expression forygiventhat y=4 when x=0. [3]
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8 Variablesx and y are such that when +/y is plotted against log,(x+ 1), where x >—1, astraight lineis
obtained which passes through (2, 10.4) and (4, 15.4).

(@) Find /'y intermsof log,(x+1). [4]

(b) Find the value of y when x = 15. [1]
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() Find the value of x when y = 25. [3]
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9 (a) Find theequation of the normal tothecurve y=x2+x*—4x+6 at thepoint (1, 4). [5]
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(b) DO NOT USEA CALCULATORINTHISPART OF THE QUESTION.

Find the exact x-coordinate of each of the two points where the normal cutsthe curve again.  [5]
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10 (a) Thefirst threeterms of an arithmetic progression are x, 5x— 4 and 8x+ 2. Find x and the common
difference. (4]
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(b) Thefirst three terms of a geometric progression arey, 5y— 4 and 8y + 2.

(i) Find the two possible values of y. [4]

(if) For each of these values of y, find the corresponding value of the common ratio. [2]
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