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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

n!

whneren IS apositive Integer an r] = (n—n)ir!

Arithmetic series u = a+(n—1)d

n

S, =3 na+1) = 2n{2a+(n-1d
Geometric series  u =a"*
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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/FIM/21

+b"



1 Solvetheequation |4x+9|=|6—"5x|. [3]

2 Find the values of the constant k for which the equation  kx* —3(k+ 1) x+25=0 hasequal roots.
[4]
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The diagram shows the graph of y = f(X), where f (x) = a(x+ b)%(x+ ¢) and a, b and ¢ are integers.

(8) Find the value of each of a, b and c. [2]

(b) Hence solvetheinequality f(x) <—1. [3]
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4  The curve iz + % =1 andtheline x+2y= 0 intersect at two points. Find the exact distance
X
between these points. [6]
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5 A cube of side xcm has surface area Scm?. The volume, V cm®, of the cube is increasing at a rate of
480cm®s™ . Find, at the instant when V = 512,

(@) therate of increase of x, [4]

(b) therate of increase of S. [2]
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16cm

2n rad  C
7.5cm

O

AOB is a sector of acircle with centre O and radius 16cm. Angle AOB is 271r radians. The point C lies

on OB such that OC is of length 7.5cm and AC isastraight line.

(&) Find the perimeter of the shaded region.

(b) Find the area of the shaded region.

© UCLES 2021 0606/22/FIM/21

[3]

[3]

[Turn over



8

7  Acurve hasequation y = p(x), where p(x) = x> —4x°+ 6x— 1.

(&) Find the equation of the tangent to the curve at the point (3, 8). Give your answer in the form
y = nMx+cC. [9]

(b) (i) Giventhat p* exists, write down the gradient of the tangent to the curve y = p~*(X) at the
point (8, 3). [1]

(if)  Find the coordinates of the point of intersection of these two tangents. [2]

© UCLES 2021 0606/22/FIM/21



9
8 A photographer takes 12 different photographs. There are 3 of sunsets, 4 of oceans, and 5 of mountains.
(&) The photographs are arranged in aline on awall.

() How many possible arrangements are there if there are no restrictions? [1]

(i) How many possible arrangements are there if the first photograph is of a sunset and the last
photograph is of an ocean? [2]

(i) How many possible arrangements are there if all the photographs of mountains are next to
each other? [2]

(b) Three of the photographs are to be selected for a competition.

(i) Find the number of different possible selectionsif no photograph of asunset ischosen. [2]

(i) Find the number of different possible selections if one photograph of each type (sunset,
ocean, mountain) is chosen. [2]
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5
9 (a) Intheexpansion of <2k— %) , wherek is a constant, the coefficient of x? is 160. Find the value
of k. [3]

(b) (i) Find, in ascending powers of x, the first 3 terms in the expansion of <1+ 3x)6, simplifying
the coefficient of each term. [2]
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(i) When (1+ 3x)6<a+ x)2 iswritten in ascending powers of x, the first three terms are
4+ 68x+ bx?, where a and b are constants. Find the value of a and of b. [3]
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Vaxi—1

o for 0.5<x< 1.5.

The diagram shows a sketch of y = f(X).

10 Thefunctionfisdefined by f(x) =

y

A
CVaxP-1
X
T T »
0 05 15 X
(@ (i) Itisgiventhat f ! exists. Find the domain and range of f . [3]
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(i) Find an expression for f (). [3]

a

2 1-—
(b) The function g is defined by g(x) = € for all real x. Show that gf (X) = e< bXQ), wherea and b
areintegers. [2]
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1 (@ () Find J%dx. 2]
(10x—1)
3 2

(i) Find dex. 3]
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(b) (i) Differentiate y=tan(3x+1) with respectto x. [2]
% 2
(i) Hencefind J (W—sinx)dx. [4]

12

Question 12 isprinted on the next page.
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12 AparticleP travelsin astraight line so that, t seconds after passing through afixed point O, its velocity,
vms %, isgiven by

V=5 for 0<t< 2,

v=e_% for t> 2.

Given that, after leaving O, particle P is never at rest, find the distance it travels between t = 1 and
t=3. [6]
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