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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

_ -b+b* - 4ac

X
2a
Binomial Theorem
n n n
n—an n-1 n-2 w2 n—=r wr
(@a+b)"=a"+ R Y il e P o 19 - Ll L P
where n is a positive integer and N = n!
P g rl- (n=nir!

2. TRIGONOMETRY
Identities
sinfA+cos?A=1
sec2A=1+tan? A

cosec? A =1+ cot? A

Formulae for AABC

a _ b _ ¢
sinA ~ sinB " sinC

a2 =b? +c2—2bc cos A

_1
A—2b05|nA
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1  Find the equation of the curve which passes through the point (2, 17) and for which d_i =43 +1. [4]
2 Do not use a calculator in this question.
930 S .
(@) Show that v24 x V27 + e can be written in the form a+/2, where a is an integer. [3]

(b) Solve the equation v3(1 +x) = 2(x — 3), giving your answer in the form b + c¢v3, where b and ¢
are integers. [3]
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3 The variables x and y are such that y = In(x* + 1).

(i) Find an expression for % [2]

(i) Hence, find the approximate change in y when x increases from 3 to 3 + h, where h is small. [2]

4 (a) Giventhat y = 7cos10x — 3, where the angle x is measured in degrees, state

(i) the period of y, [1]

(i) the amplitude of y. [1]

(b)
YA
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Find the equation of the curve shown, in the form y = ag(bx) + ¢, where g(x) is a trigonometric
function and a, b and c are integers to be found. [4]
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5 (i) Given that a is a constant, expand (2 +ax)*, in ascending powers of x, simplifying each term of
your expansion. [2]

Given also that the coefficient of x2 is equal to the coefficient of x3,

(i) show that a =3, [1]

(iii) use your expansion to show that the value of 1.974 is 15.1 to 1 decimal place. [2]
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6 Four cinemas, P, Q, R and S each sell adult, student and child tickets. The number of tickets sold by
each cinema on one weekday were
P: 90 adult, 10 student, 30 child
Q: 45 student
R: 25 adult, 15 child
S: 10 adult, 100 child.

(i) Giventhat L=(1 1 1 1), constructa matrix, M, of the number of tickets sold, such that the

matrix product LM can be found. [1]
(i)  Find the matrix product LM. [1]
(iii)  State what information is represented by the matrix product L M. [1]

An adult ticket costs $5, a student ticket costs $4 and a child ticket costs $3.

(iv) Construct a matrix, N, of the ticket costs, such that the matrix product LMN can be found and
state what information is represented by the matrix product LMN. [2]
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7 (a) On each of the Venn diagrams below shade the region which represents the given set.

XNy P'NQNR

>
o
O

[2]
(b) In a group of students, each student studies at most two of art, music and design. No student
studies both music and design.

A denotes the set of students who study art,
M denotes the set of students who study music,
D denotes the set of students who study design.

(i) Write the following using set notation.

No student studies both music and design.

[1]

There are 100 students in the group. 39 students study art, 45 study music and 36 study design.
12 students study both art and music. 25 students study both art and design.

(i) Complete the Venn diagram below to represent this information and hence find the number of
students in the group who do not study any of these subjects.

2 A

[3]
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8 (a) A football club has 30 players. In how many different ways can a captain and a vice-captain be
selected at random from these players? [1]

(b) A team of 11 teachers is to be chosen from 2 mathematics teachers, 5 computing teachers and 9
science teachers. Find the number of different teams that can be chosen if

(i) the team must have exactly 1 mathematics teacher, [2]

(ii) the team must have exactly 1 mathematics teacher and at least 4 computing teachers. [4]
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9  Thecurve 3x?+xy — y* + 4y — 3 = 0 and the line y = 2(1 — x) intersect at the points A and B.

(i) Find the coordinates of A and of B. [5]

(if) Find the equation of the perpendicular bisector of the line AB, giving your answer in the form
ax+ by = c, where a, b and c are integers. [4]
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10 The table shows values of the variables t and P.
t 1 1.5 2 2.5
P 4.39 8.33 15.8 30.0
(i) Draw the graph of InP against t on the grid below. [2]
InP A
3
2
1
—
0 0.5 1 15 25 t
(if)  Use the graph to estimate the value of P when t = 2.2. [2]

(iii)  Find the gradient of the graph and state the coordinates of the point where the graph meets the

vertical axis.

2]

(iv) Using your answers to part (iii), show that P = ab', where a and b are constants to be found. [3]

(v) Given that your equation in part (iv) is valid for values of t up to 10, find the smallest value of t,
correct to 1 decimal place, for which P is at least 1000.
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11 (i) Prove that sinx(cotx + tanx) = secx. [4]

(ii) Hence solve the equation |sinx(cotx + tanx)| = 2 for 0° < x < 360°. [4]

Question 12 is printed on the next page.
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12 A particle moves in a straight line so that, t seconds after passing a fixed point O, its displacement, sm,
from O is given by

s =1+ 3t—cosb5t.

(i) Find the distance between the particle’s first two positions of instantaneous rest. [7]

(if)  Find the acceleration when t = x. [2]
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