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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax” +bx +c =0,

-b£b* - dac

X =
2a
Binomial Expansion
n n n
(a+b)"=a"+ a'b+| a4+ a7 +.+D"
1 2 r
n ! -1)..(n-r+1
where n is a positive integer and I - n(n-1).(n-r+ )
rl ri(n-r) r!

2. TRIGONOMETRY

Identities
sin2A+cos?A=1
sec?A=1+tan? A
cosec’ A=1+cot? A
sin(A + B) = sin Acos B + cos Asin B
cos(A + B) = cos Acos B ¥ sin Asin B
tan A +tan B
tan(AiB)—l-T-tanAtanB
sin2A =2sinAcos A
COS2A = cos’ A —sin? A = 2¢cos2A-1=1-2sin’ A
tangA:__zlanA_
1-tan2 A
Formulae for A ABC
a b c

sinA _sinB _sinC
a’=b*+rc?-2bccosA

A=labsinC
2
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Answer all the questions.

@) It is given that f(x) = x* — px® + 7x2 + x — g has a quadratic factor x* — 2x — 3.

Show that p =5 and g = 12. [5]

(i)  Hence, solve the equation x* — px3 + 7x% + x —q = 0. [3]

[Turn over
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(a)  Without using a calculator,

find the integer value of (51g2) (21g3) (51g9) (21g6). 3]

(b)  Given that log, (y*) = 4 — logg 5 X, express y in terms of x. [3]
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(¢)  Solve the equation 2e* =3 — 5\/6_" . (4]

[Tuarn over
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A metal cube is heated to a temperature of 205 °C before being dropped into a liquid. As
the cube cools, its temperature, T' °C, ¢ minutes after it enters the liquid is given by
T = K + 175¢™™, where K and m are constants.

1] Show that the value of X is 30. [1]

When t = 3, the temperature of the cube reaches 128 °C.
(ii)  Find the value of m. [3]
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(iii)  Find the rate at which the temperature of the cube is decreasing at the instant

when t = 8. (3]

(iv)  Explain why the temperature of the cube can never fall below 30 °C. [2]

[Turn over
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(a)  Inthe expansion of (2 + x2) (51; - ax)s, there is no term in x. Given that a # 0,

find the value of the constant a. [5]
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5
(b)  Write down and simplify the first three terms in the expansion of < 2+ %2)

in ascending powers of x. Hence find the estimated value of (2.005)°, showing

all your workings clearly. [4]

[Turn over




The diagram shows a circle passing through the vertices of a triangle ABC. Points D and
E are the midpoints of AB and AC respectively. The tangent to the circle at C meets DE
extended at the point T'. Prove that points A, D, C and T lie on a circle. [5]

BP-508
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The expression 3cos 8 + 5sin @ is defined for 0 < § < g radians.

@) Express 3cos 8 + 5sin @ in the form Rcos(f — &), where R > 0 and « is an acute

angle in radian. [2]

Hence,

(ii)  solve the equation 3cos @ + 5sinf = 4, [2]
.. 1 [2]
iii

(iii)  find the minimum value of Goos 05 smo7r -

[Turn over
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The mass, y mg, of a radioactive substance decreases with time, x hours, after the

start of the experiment. The research analyst claims that the data can be modelled

by an equation of the form x%y = a + bx?, where a and b are constants. Values of

y for different values of x have been collected. Explain how a straight line graph

can be drawn to represent the formula, and state how the values of a and b could

be obtained from the line.

The table shows experimental values of two variables R and ¢.

t 10 20 30 40 50

R 2.32 2.79 3.31 4.74// 4.90

It is known that R and 7 are related by the equation R = RO(S"“ ), where R
and k are constants. An error was made in recording one of the values of R.
(i)  PlotIn R against ¢ and draw a straight line graph to illustrate the

information.

[4]

[2]
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(b) (i) From your straight line graph, identify the incorrect reading and suggest a

corrected value for R. [2]

(iii) Use your graph to estimate the values of R, and k. 3]



(a)
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Given that [Pf(x) dx = 14 and [?f(x) dx = 8, find

O [5f(x)dx, [1]
()  /5(4x - 3f(x)) dx . [2]
It is given that f(x) = In(sin 2x). Show that f’/(x) + [f ’(x)]2 +4=0. (5]

[Turn over
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9 The diagram shows a garden plot designed in the shape of a trapezium OPQR inscribed
in a quadrant OPQS with a fixed radius x metres and angle QOR = 6 radians.

P

xXm

-\ []
0 R S8

1)) Show that the area, A m?, of trapezium OPQR is given by
A = 3x%(sin 20 +2cos 0). [3]
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(i)  Given that 8 can vary, find
(a)  the value of 8 for which A has a stationary value. (3]

(b) the stationary value of A at x = 10 and determine whether it is a

maximum or a minimum. [2]

[Turn over
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10 The diagram shows part of the curve y = % y=nmandx = —325 The curve y = % cuts the

line y = z at P and cuts the line x = 32’5 at Q.

[

e

@ Find the coordinates of P and of Q in terms of x. [2]

v
=
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(i)  Find the area of the shaded region bounded by y = % S V=R, X = 37” , the y-axis and

the x-axis. [3]

@iii) Explain why the area of the shaded region is between 5 units? and % units2.  [1]

[Turn over
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A particle, travelling in a straight line, has velocity, v cm/s, given by v = 32 — pt + 4,
where pis a constant and ¢ seconds is the time after passing through a fixed point O. The
particle comes to instantaneous rest when ¢ = 2.

@) Show that p = 8. (1]

(i)  Find the range of values of t during which the particle moves in the positive

direction. [3]

BP-~518
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(iii)  Find the minimum velocity of the particle. (3]
(iv)  Calculate the total distance travelled by the particle for the first 3 seconds. [3]

--— End of Paper -----
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