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Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b++b?-4ac

X =
2a
Binomial expansion
n n n n-1 n n-2p 2 n N—rpxr n
(@a+b)"=a"+| |a"b+| _|a" b +..+| [a" b +..+b",
1 2 r
n I - _
where n is a positive integer and __nt _n(n=D..(n-r+l)

r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sinfA+cos?A=1

sec?A=1+tan’A
cosec? A =1+ cot? A
sin(A+ B) =sin AcosB * cos Asin B
cos(A+ B) =cosAcosB usin Asin B

tanAttanB
lptan AtanB

sin2A=2sin Acos A
cos 2A =cos? A—sin? A=2cos? A—1=1-2sin?A
2tan A
1—-tan® A

tan(A+B) =

tan2A =

Formulae for AABC
a b c

sin A:sinB:sinC

a’=b?+c?—-2bccos A

= 1bc sin A
2
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Answer all the questions.

Given that tan A=%, cosB = % and A and B are in different quadrants,

find, without using a calculator, the value of

(i) tan (-B), [1]
(i)  cos (90° - B), [1]
(iii) cos@j . [2]
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(b)  Given that Cos(A+B) = 2 , find the value of tan A tan B. [3]
cos(A-B) 3
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(@)  Solve the equation |2x* ~15| = —x. [3]

(b)  Solve the equation 3*? x12**" =22 =5, [3]
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(© The roots of the quadratic equation x?> = 3x — 8 are aand f.

(i)  Show that & = a— 24. [2]

(i) Find a quadratic equation whose roots are aﬂ_l and ﬂ_l. [5]
o
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Itis given that [ “f(x)dx =4 and [ f(x)dx = 12.

()  Evaluate [ f(x)dx. [1]

(b)  Find the value of m for which [ "[f (x) +mx*]dx = [ f(x) dx. 3]
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(@) State the values between which the principal value of sintx must lie. [1]
(b)
Ya

10

/
\
L
a

The figure shows part of the graph of y = a sin bx + c.
Find the values of a, b and c. [3]

© BGSS 2020



— i 2
(i)  Prove that ! 5|nxcc?s;(+2cos X —3cot? x—cot x+1. [2]
sin’ x

H 2
(i) Hence solve the equation 1-sinXcosX+2c0s" X _ 3for0<x<2m. [4]

sin? x
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6 The function f(x) =3x®+ax® —10x+b, where a and b are constants, is exactly
divisible by x—4 and leaves a reminder of 5 when divided by x + 1.

(@ Find the value of a and of b. [4]

(b)  Hence solve f (x) =0. [2]
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(b)
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The equation of a curve is y = 2x* —5x +13+k, where k is a constant.
Find

(i)  the set of values of x for which y is increasing, [2]
(i) the smallest integer value of k for which y is always positive. [3]
Find the range of values of x for which (2x + 1)(x —4) < X(X— 7). [2]
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A curve has the equation y = In( ij, x <1 and x = 0.
X

()  Find g_y 2]
X

(i) A particle moves along the curve in such a way that the y-coordinate of the
particle is changing at a constant rate of 9 units per second.

Find the rate at which the x-coordinate of the particle is increasing at the instant
wheny =1In 2. [3]
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9 The equation of a curve is y = 3(3x% — 1).

(i) Find the coordinates of the stationary point on the curve. [3]

(i) Determine the nature of the stationary point. [1]
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10 (a) Find jtan2(3e—2)de. [2]

(b)  Giventhat y =sin4x+cos* x, find the value of % when x = % [3]

X
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11 A cuboid has a square base of side (3 —+2)m and a volume of (42 —3v3)m*,

Find the height of the cuboid in the form (a\/i + b\/§)m , Where a and b are
integers. [3]
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dy e”+a

i T where a is a constant.
X e

12 The curve has a gradient function

The gradient of the normal to the curve at the point (0,—1) is —% .

(@ Find the value of a.

(b) Explain why the curve has no stationary point.

(© Find the equation of the curve.

© BGSS 2020

[2]

[1]

[2]



13

17

The population, P, in thousands, of a certain species of animal, has been decreasing

each year from 2000 to 2018.

The variables P and t are related by the equation P = P,e™ , where P, and @ are

constants and t is the time in years since 1% January 2000. The table gives the values
of P and t for some of the years 2006 to 2018.

Start of Year 2006 2009 2012 2015 2018
t years 6 9 12 15 18
P 274 203 151 134 83

It is believed that an error was made in recording one of the values of P.

(i)  Onthe given grid, plot In P against t for the given data and draw a straight line

graph.

[2]

© BGSS 2020

[Turn over



13

(i)

(iii)

(iv)

18

Use the graph to estimate the value of Po and of @ . Give your answers
correct to the nearest hundred and to 1 decimal place respectively.

Hence determine which value of P in the table is the incorrect recording and

use the graph to estimate a value of P to replace the incorrect recording of P.

Estimate the year that the population of the species of animal will fall below
100 000.

End of Paper
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