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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,
= ~b+Vb? -4ac

2a

Binomial Theorem

n— 4an n n-1 n n-2 K2 n
(a+b)—a+1a b+2a b+...+Ir
where n is a positive integer and e n!
P g rf= (n-ntrt”

2. TRIGONOMETRY
Identities
sinff A+cos?A=1
sec?A=1+tan? A

cosec? A =1+ cot? A

Formulae for AABC

a _ b ¢
sinA ~ sinB " sinC

a?=b?+c?-2bc cos A

A:%bcsinA

am'b"+ ... +b"
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1  Solve the inequality x(2x — 1) > 15.

. . . ay
- 5 =J
2 (i) Giventhaty=(12-4x)> find g . 2]

(if) Hence find the approximate change in y as x increases from 0.5 to 0.5 + p, where p is small.

[2]
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3 (i) Find the coefficient of x3 in the expansion of (1 — 2x)’.

(ii) Find the coefficient of x3 in the expansion of (1 + 3x2)(1 - 2x)’. [3]
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4 Without using a calculator, find the positive root of the equation
(5-2V2)x?—(4+2V2)x-2=0,

giving your answer in the form a + bv2, where a and b are integers.
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A school council of 6 people is to be chosen from a group of 8 students and 6 teachers.
the number of different ways that the council can be selected if

(i) there are no restrictions,

(if) there must be at least 1 teacher on the council and more students than teachers. [3]

After the council is chosen, a chairperson and a secretary have to be selected from the 6 council
members.

(iii)  Calculate the number of different ways in which a chairperson and a secretary can be
selected. [1]
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6 (i) Inthe space below sketch the graph of y =|(2x + 3)(2x - 7)|.

(i) How many values of x satisfy the equation |(2x + 3)(2x - 7)| = 2x? [2]
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=<

(1.3)

(0]
\(3,—1)
y

The variables x and y are related in such a way that when X is plotted against x a straight line is
obtained, as shown in the graph. The line passes through the points (1, 3) and (3, -1).

=Y

(i) Expressy in terms of x. [4]

(if)  Find the value of x and of y such that % =-0. [2]
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8  Asector of a circle, of radius rcm, has a perimeter of 200cm.

(i) Express the area, Acm?, of the sector in terms of .

(if) Given that r can vary, find the stationary value of A. [3]
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9  Anaircraft, whose speed in still air is 350 kmh™, flies in a straight line from A to B, a di

(i) Calculate the time taken to fly from A to B.

(if) Calculate the bearing of B from A. [3]
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10 The liney = 2x + 10 intersects the curve 2x2 + 3xy — 5y + y2 = 218 at the points A and B.
Find the equation of the perpendicular bisector of AB.
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1

11 (i) Solve 4cot2

x =1, for 0° < x < 360°.

(ii) Solve 3(1-tanycosy) = 5cos?y -2, for 0° <y < 360°. [5]



http://www.studentbounty.com/
http://www.studentbounty.com

13

(iii) Solve 3sec?z =4, for0 <z < 2 radians.
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12 Answer only one of the following two alternatives.

EITHER

YA

y=Inx
P(e1)

0 (1,0) Q\

The diagram shows part of the curve y = Inx cutting the x-axis at the point (1, 0). The normal to
the curve at the point P(e, 1) cuts the x-axis at the point Q.

=Y

(i) Show that Q is the point (e +1, o) . [4]
(i)  Show that cfl—x(xlnx) =1+Inx. [1]
(iii)  Hence find f Inxdx and the area of the shaded region. [5]
OR
YA
A> y=eXcosx
0.2)
g4
(é’ 0) N
0 B\ \ x

The diagram shows part of the curve y = eXcosx, cutting the x-axis at the point (;—r O) . The
normal to the curve at the point A(O, 1) cuts the x-axis at the point B.

(i) Find the coordinates of B. [4]
(ii) Show that C:ljl—x[ex(cosx +sinx)] = 2eXcosx. [2]

(iii)  Hence find fexcosxdx and the area of the shaded region. [4]
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Start your answer to Question 12 here.

Indicate which question you are answering. EITHER

OR
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Continue your answer here if necessary.
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