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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c =0,

_ —b++/b%-4ac

2a

X

Binomial expansion

(a+b)"=a" +(Da"‘1b+(2ja”‘2b2 +...+(rr]ja“‘rbr +..+b",

n ! nin-1)..(n—-r+1
where n is a positive integer and( j— nt_n(n-1)..( +1)

r) r(n-r) r!

2. TRIGONOMETRY

Identities

sin® A+cos®> A=1
sec? A=1+tan? A

cosec’A=1+cot? A

sin(A+ B) =sin AcosB £ cos Asin B
cos(A+ B) =cos AcosB Fsin Asin B
tan At tan B

tan(A£tB)=—————
1xtan Atan B

sin2A=2sin Acos A
cos2A =cos? A—sin? A=2cos* A-1=1-2sin’ A

tan2A = Zta—nzA
1-tan“ A
Formulae for AABC
a b c

sinA:sinB :sinC
a’=b*+c?-2bccos A

A:lbcsin A
2
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Answer all the questions.

20 —3x — 2x?
(2x +3)(x—1)?

1 Express in partial fractions. [6]
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The table shows experimental values of two variables x and y.

1.5

2

3

10.9

141

24.0

41.7

76.4

It is known that x and y are related by an equation y=ab”* +e, where aand b are
constant.

Q) Explain how a straight line graph may be drawn to represent the given data. [2]

(i) On the grid on page 5, draw this graph for the given data and use it to estimate
the value of a and of b. [4]
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(iii) By inserting another suitable line on your graph, solve the equation ab* =4e 2. [2]
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(a) Find the range of values of k for which the curve y=(x-2)(x—3) and the line
y =kx+5 do not intersect. [3]
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(b)

\

The above sketch shows part of the graph of y= px® +gx+r .

For each of the following expressions state, with a reason, whether it is positive,
zZero or negative.

m [2]
(i)  g*—4pr, [2]
d?
(i) dxg . [2]
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Q) Express in the form a+ , Where a and b are integers. [2]
4x+1 4x +1
. . . . dy
(i) Given that y=2xIn(4x+1), find an expression for i [3]
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(iii) Using the results in part (i) and (ii), determine Iln(4x +1) dx . [4]
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X

The equation of a curve is y =xe 2.

L . dy d’
Find for — and —.
(i) Find expressions for i an 02

[5]
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(ii) Find the exact value of the coordinates of the stationary point. [2]

(b) Find j 3Sin§ dx. [2]
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6  Acircle, centre C, has a diameter AB where A is the point (-3, 7) and B is the point

(5,1).
Q) Find the coordinates of C and the radius of the circle. [4]
(i) Find the equation of the circle. [1]
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(iii) Show that the equation of the tangent to the circle at Bis 4x—3y=17. [3]

(iv) The lowest point on the circle is D. Find the coordinates of the point at which
the tangents to the circle at B and D intersect. [2]
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y
A
A
B X
’____Q/ C
. 9 . .
The diagram show part of the curve y = G —1 cutting the x-axis at B. The tangent

at the point A on the curve cuts the x-axis at C. Given that the gradient of this tangent is
18,

calculate

Q) the coordinates of the point A, [5]

[Turn over



16

(i) the area of the shaded region ABC. [7]
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@)

A L-shaped structure OAB is hinged at the point O. OA is 9 m and AB is 2 m long.
OA makes an acute angle, @, with the ground.
Given that P is the perpendicular distance from B to the wall.

Q) Show that P =9cos&—2sin6. [2]

(i) Express P in the form Rcos(6+«) where R >0, 0°<a <90°. [4]
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(iii) State the minimum value of P and find the corresponding value of 4. [3]
(iv) Find the value of & when P =5 m. [2]
(V) Explain why the maximum value of P is not R. [1]
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(@) Using the substitution u=5", solve the equation 8—52*** = 6(5*). [4]
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Solve the equation log,(2x +1) + log, 3 = logy(x — 2)* —log,(x —1).
3

[5]
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Given that log;x=p and logy y =, express the following in terms of p and
q.

i) logy=

i 0y [2]
i)y, [2]
(iii)  log, 3y. [2]
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