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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

_ -b+b* -4ac

2a

X

Binomial Theorem

n

1 a1 b+ "

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

where 7 is a positive integer and

ny n!
rl (m—r)r

2. TRIGONOMETRY

Identities
sinfA4+cos?A4=1
sec2A=1+tan? 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB  sinC

a?=b*+c* —2bc cos A

A=%bc sin A
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1  On each of the Venn diagrams below, shade the region indicated.

€
A B
(A'NB)U(4nB)
é
A B
(AnB)UC
é
A B
ANBNC’

[3]
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d’y dy
2 Given that y=2sin3x+cos3x, show that —5+—-—+3y=ksin3x, where k is a constant to be
determined. [5]
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3 A S5-digit code is formed using the following characters.

Letters
Numbers

a o u
1 4 56
Symbols @

¥ N o
FH W =

No character can be repeated in a code. Find the number of possible codes if

(i) there are no restrictions,

(ii) the code starts with a symbol followed by two letters and then two numbers,

(iii) the first two characters are numbers, and no other numbers appear in the code.
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4  Find the values of k for which the line y = kx+3 does not meet the curve y = x> +5x+12. [5]
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5 At the point where x = 1 on the curve y = ( k1)2 , the normal has a gradient of %
x+
(i) Find the value of the constant . [4]
(ii) Using your value of £, find the equation of the tangent to the curve at x = 2. [3]
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6 (i) Show that tanx + 1+secx _ .2 .
1+secx tanx sinx

[5]
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tanx 1+secx
1+secx tanx

(ii) Hence solve the equation = 1+3sinx for 0°<x<180°. [4]
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7 (a) The cubic equation x> +ax?+bx—40=0 has three positive integer roots. Two of the roots are 2
and 4. Find the other root and the value of each of the integers a and b. [4]

(b) Do not use a calculator in this question.

Solve the equation x> —5x* —46x—40 = 0 given that it has three integer roots, only one of which is
positive. [4]
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8 (i) A particle 4 travels with a speed of 6.5ms™! in the direction —5i— 12j. Find the velocity, v v, »of 4. [2]

(ii) A particle B travels with velocity v, = 12i—9j. Find the speed, in ms~!, of B. [2]

Particle A4 starts moving from the point with position vector 20i—7j. At the same time particle B starts
moving from the point with position vector —67i+ 11j.

(iii) Find r ,, the position vector of A4 after 7 seconds, and r,, the position vector of B after 7 seconds.  [2]

(iv) Find the time when the particles collide and the position vector of the point of collision. [3]

© UCLES 2019 0606/22/0/N/19 [Turn over



GradeMax
Additional_Mathematics - 2019 - Oct/Nov - Paper 22 - QP - Cambridge

12

The diagram shows the points 4 (-3, 5) and B (5, —1). The mid-point of AB is M and the line PM is
perpendicular to AB. The point P has coordinates (7, s).

(i) Find the equation of the line PM in the form y = mx+ ¢, where m and ¢ are exact constants. [5]

(i) Hence find an expression for s in terms of 7. [1]
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(iii) Given that the length of PM is 10 units, find the value of  and of s. [5]
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. . _Inx dy
10 (i) Giventhat y=—-, find o [3]
X
(ii) Find the coordinates of the stationary point on the curve y = 1n_2x [3]
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(iii) Using your answer to part (i), find fln—fdx . [3]
X
21
(iv) Hence evaluate f n—3xdx. [2]
X

1

Question 11 is printed on the next page.
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11 Do not use a calculator in this question.

Solve the quadratic equation (V5 — 3)x2 +3x+(V/5+3)=0, giving your answers in the form a+ b5,
where a and b are constants. [6]
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