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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b++/b* - 4ac

2a

X =

Binomial Theorem

n

(@+by'=a"+|||a" " b+ Za”‘2b2+...+

n n!

where n is a positive integer and =
p & P =)

2. TRIGONOMETRY

Identities
sinfA4+cos?A=1
sec2A4=1+tan’ 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB  sinC

a’?=b*+c*—2bc cos A

I P
A—ZbcsmA
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1  The remainder obtained when the polynomial p(x) = x> +ax’—3x+5b isdividledby x+3 is
twice the remainder obtained when p(x) is divided by x—2. Given also that p(x) is divisible by
x+ 1, find the value of @ and of b. [5]
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2 Acurve has equation y =4+ 5sin3x.

(i) Find % [2]

(ii) Hence find the equation of the tangent to the curve y =4+ 5sin3x at the point where x =

w|
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Do not use a calculator in this question.

(3+2V5)(6—2V5)

(4-V5)
integers. [3]

(a) Simplify , giving your answer in the form a + V5, where a and b are

(b) In this part, all lengths are in centimetres.

B 6+2vV3

The diagram shows the triangle ABC with AB = 6 —2+/3 and BC = 6 + 2V3. Given that

cosABC =— I find the length of AC in the form cVd, where ¢ and d are integers. [3]

53
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. ~ In(4x*—1)
4 Itisgiventhat y= 5
(i) Find the values of x for which y is not defined. [2]
d
(i) Find ay. 3]

(iii) Hence find the approximate increase in y when x increases from 2 to 2 + 4, where 4 is small. [2]
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5  The first 3 terms in the expansion of (2 + ax)" are equal to 1024 — 1280x + bxz, where n, a and b are

constants.

(i) Find the value of each of n, a and b. [5]
"

(ii) Hence find the term independent of x in the expansion of (2 + ax)” [x - —] ) [3]
x
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A
0 IV B
C

The diagram shows the quadrilateral OABC such that 04 = a, OB=b and OC =c. It is given that
AM:-MC=2:1and OM:MB =3:2.

(i) Find AC in terms of a and c. [1]
(i) Find OM in terms of a and c. 2]
(iii) Find OM in terms of b. [1]
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(iv) Find 5a + 10c¢ in terms of b. [2]

(v) Find AB in terms of a and ¢, giving your answer in its simplest form. 2]
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2a 1

(a) Find the values of a for which  det [
4a a

20
(b) Itis given that A = [5 41‘] and B = [_ ]

(i Find AL

(ii) Hence find the matrix C such that AC = B.

(¢) Find the 2 x 2 matrix D such that 4D + 31 = O.
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8 Anparticle P, moving in a straight line, passes through a fixed point O at time ¢ = 0s. At time ¢s after
leaving O, the displacement of the particle is xm and its velocity is vms™!, where
v=12e*-484,1>0.

(i) Find x in terms of 7. [4]
(ii) Find the value of # when the acceleration of P is zero. [3]
(iii) Find the velocity of P when the acceleration is zero. [2]
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9  The table shows values of the variables x and y.

4

10

736

271

100

37

13

The relationship between x and y is thought to be of the form y = 4e”™, where 4 and b are constants.

(i) Transform this relationship into straight line form.

11 ence, otting a suitable graph, show that the relationshi = Ae™ 1s correct.
(i) H by plotting itable graph, sh hat the relationship y Ae i
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(iii) Use your graph to find the value of 4 and of . [4]
(iv) Estimate the value of x when y = 500. [2]
(v) Estimate the value of y when x = 5. (2]
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10
VA

y=(x+2)(1-3x)

N o
y T\ x

The diagram shows the graph of y = (x +2)*(1 —3x). The curve has a minimum at the point 4, a
maximum at the point B and intersects the y-axis and the x-axis at the points C and D respectively.

(i) Find the x-coordinate of 4 and of B. [5]

(ii) Write down the coordinates of C and of D. [2]
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(iii) Showing all your working, find the area of the shaded region.
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