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Quadratic Equation

For the equation ax? + bx + ¢ =0,

Binomial Theorem

(at+b)y'=a"+

. P n
where 7 is a positive integer and

Identities

Formulae for AABC
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Mathematical Formulae

1. ALGEBRA
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2. TRIGONOMETRY

sinfA+cos2Ad=1
sec2A4=1+tan? 4

cosec2A=1+cot> 4

a b c
sind  sinB  sinC

a?=b*+c*—2bc cos 4
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1 (a) Inthe expansionof (2+px)° the coefficient of x? is equal to —% . Find the value of the constant p.
[3]

8
(b) Find the term independent of x in the expansion of (2}52 + L) [3]

ax*)
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The diagram shows a sector POQ of a circle, centre O, radius »cm, where angle POQ = 0 radians. The
perimeter of the sector is 20 cm.

(i) Show that the area, 4 cm?, of the sector is given by 4 = 10r— " [3]

It is given that 7 can vary and that 4 has a maximum value.

(ii) Find the value of 6 for which 4 has a maximum value. [3]
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3 Do not use a calculator in this question.
In this question, all lengths are in centimetres.

A triangle ABC is such that angle B = 90°, AB = 5v/3+5 and BC =53 -5.

(i) Find, in its simplest surd form, the length of AC.

(i) Find tan BCA, giving your answer in the form a+ b+v/3, where a and b are integers.

© UCLES 2018 0606/13/0/N/18

[3]

[3]

[Turn over



6
4  In this question, the units of x are radians and the units of y are centimetres.
It is given that y = (1+cos3x)'”.

d
(i) Find the value of Ey when x = % [4]

Given also that y is increasing at a rate of 6cms™' when x = %,

(ii) find the corresponding rate of change of x. [2]
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5 (i Showthat log,4 =log,2. [2]

(ii) Hence solve logy4+log,x = 3. [3]
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6 A particle P is moving in a straight line such that its displacement, s m, from a fixed point O at time ¢ s, is
givenby s = 12¢ " +4¢—12.

(i) Find the value of t when P is instantaneously at rest. [3]
(ii) Find an expression for the acceleration of P at time ¢ s. [2]
(iii) Find the value of s when the acceleration of P is 0.3 ms 2. [3]
(iv) Explain why the acceleration of the particle will always be positive. [1]
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The diagram shows a quadrilateral O4ABC. The point D lies on OB such that OD=2DB and AD= mA_C:
where m is a scalar quantity.

Od=a OB=b 0C=c
(i) Find AD in terms of m, a and c. [1]
(ii) Find AD in terms of a and b. [2]
(iii) Given that 15a = 16b—9¢, find the value of m. [3]
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8 f(x) =5+ sin% for 0 < x < 27 radians
_ T
g(x) =x—3 for xeR
(i) Write down the range of f(x). [2]
(i) Find f~'(x) and write down its range. [3]
(iii) Solve 2fg(x)=11. [4]
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In(Gx*+1)
yE=———m

2
X

9  Find the equation of the normal to the curve at the point where x = 2, giving your answer

in the form y = mx+ ¢, where m and c¢ are correct to 2 decimal places. You must show all your working. [8]
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The diagram shows the curve y = 12+x—x* intersecting the line y = x+8 at the points 4 and B.

(i) Find the coordinates of the points 4 and B. [3]

(i) Find f(12+x—x2)dx. 2]
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(iii) Showing all your working, find the area of the shaded region. [4]
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11 The polynomial p(x) = ax’ +17x* +bx—8 isdivisible by 2x—1 and has a remainder of —35 when
divided by x+3.

(i) By finding the value of each of the constants a and b, verify that a = b. [4]

Using your values of @ and b,

(ii) find p(x) in the form (2x—1)q(x), where q(x) is a quadratic expression, [2]
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(iii) factorise p(x) completely,

(iv) solve asin’0+17sin’0+bsin60—8 =0 for 0° < 6 < 180°.
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