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Quadratic Equation

For the equation ax? + bx + ¢ =0,

Binomial Theorem

(a+b)y'=a"+ ;

where n is a positive integer and

4

Identities

Formulae for AABC
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Mathematical Formulae

1. ALGEBRA
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2. TRIGONOMETRY

sin2 A+ cos2A=1
sec2A=1+tan’ 4

cosec2A=1+cot? 4

a b ¢
sind sinB sinC

a’>=b*+c*—2bc cos 4
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1 Aband can play 25 different pieces of music. From these pieces of music, 8 are to be selected for a concer %

(i) Find the number of different ways this can be done. [1] Oo)

The 8 pieces of music are then arranged in order.

(ii) Find the number of different arrangements possible. [1]

The band has 15 members. Three members are chosen at random to be the treasurer, secretary and agent.

(iii) Find the number of ways in which this can be done. [1]
2 Variables x and y are related by the equation y = lnxx .
e
d _
() Showthat <= 1=xlnx, [4]
X xe
(ii) Hence find the approximate change in y as x increases from 2 to 2 + /4, where /4 is small. [2]
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3 The function f is defined, for 0° < x < 360°, by f(x) = a+bsincx, where a, b and ¢ are constants wiu O/o

b > 0 and ¢ > 0. The graph of y = f(x) meets the y-axis at the point (0, —1), has a period of 120° and an OQ'O
amplitude of 5.

(i) Sketch the graph of y = f(x) on the axes below. [3]

S S S S S B S S IS
oof ¢ 60° & 1200 © 180° & 240° © 300° : 360° X

,6 P P SN
(ii) Write down the value of each of the constants a, b and c. [2]
A= oo D= c=
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4 (a) Findthe values of x for which (2x+1)" < 3x+4.

2
(b) Show that, whatever the value of k, the equation % +kx+k*+1=0 has no real roots. [3]
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5  Solutions to this question by accurate drawing will not be accepted. O/o(/
(og
°C
The points A(3, 2), B(7, —4), C(2, —3) and D(k, 3) are such that CD is perpendicular to AB. Find the O@
equation of the perpendicular bisector of CD. [6]
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6  The relationship between experimental values of two variables, x and y, is given by y = 4b”*, where 4 an. O/OO
b are constants. O.'OO
7
(i) Transform the relationship y = 4b" into straight line form. [2]

The diagram shows In y plotted against x for ten different pairs of values of x and y. The line of best fit has
been drawn.

Iny
A

8

(ii) Find the equation of the line of best fit and the value, correct to 1 significant figure, of 4 and of . [4]

(iii) Find the value, correct to 1 significant figure, of y when x = 2.7. [2]
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7 (i) Giventhat y=xVx*+1, show that Y _ ax+b where a, b and p are positive constants. [4]

& ()

(ii) Explain why the graph of y =xvx*+1 has no stationary points. [2]
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8 Relative to an origin O, the position vectors of the points 4 and B are 2i + 12j and 6i — 4j respectively. C‘/o

(i) Write down and simplify an expression for AB. [2] OO)

The point C lies on AB such that AC: CBis 1 : 3.

(ii) Find the unit vector in the direction of ocC. [4]

The point D lies on OA suchthat OD : DAis 1 : 4.

(iii) Find an expression for AD in terms of A, iandj. 2]
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9 (a) Itisgiventhat g(x)=6x"*+5 forall real x.

(i) Explain why g is a function but does not have an inverse.

(i) Find g?(x) and state its domain.

It is given that h(x) = 6x*+5 for x <k.

(iii) State the greatest value of k such that h™! exists.

(iv) For this value of &, find h™!(x).

© UCLES 2019 0606/22/F/M/19

[1]

[3]


https://mymathscloud.com

11

(b) The function p is defined by p(x) =3e*+2 for all real x.

(i) State the range of p.

(i) On the axes below, sketch and label the graphs of y = p(x) and y = p~' (x). State the coordinates

of any points of intersection with the coordinate axes. [3]
A
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(iiiy Hence explain why the equation p(x) = p~'(x) has no solutions. [1]
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y= 1+x+5Vx

The diagram shows the curve y=1+x+5+vx and the straight line y—3x = 3. The curve and line
intersect at the points 4 and B. The lines BC and 4D are perpendicular to the x-axis.

(i) Using the substitution u? = x, or otherwise, find the coordinates of 4 and of B. You must show all your
working. [6]
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(ii) Find the area of the shaded region, showing all your working.
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11 (a) Find fx D
() () Find [cos(46—5)de. 2]
(i) Hence evaluate fl _zzscos(4e—5)de. 2]
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