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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equatioax? + bx + ¢ = 0,

_ -b++/b? -4ac .

2a

X

Binomial Theorem

n
1

n

(a+b"=a"+|, [a*1lb+ 2a“‘2b2+...+ :

n

. . . |
wheren is a positive integer ar(q n

- (n—f)!r! '

2. TRIGONOMETRY
Identities

SIPA+co2A=1.
secA=1+tar A
coseé A=1 + cot A

Formulae for AABC

a _ b _ c
SinA ~ sinB ~ sinC"

a? =b? + c2 — 2bc cosA.

A= % bc sinA.
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1 Giventhat {x) = 23— 7?2 + 7ax + 16 is divisible byx —a, find

(i) the value of the constaat [2]
(i) the remainder when(X) is divided by & + 1. [2]
2
Place

Team 1st 2nd 3rd 4th

Harriers 6 3 1 2

Strollers 3 2 4 3

Road Runners 2 5 5 0

Olympians 1 2 2 7

The table shows the results achieved by four teams in twelve events of an athletics match. In eact
event, 1st place scores 5 points, 2nd place scores 3 points, 3rd place scores 2 points and 4th plac

scores 1 point.

(i) Write down two matrices whose product shows the total number of points scored by each team.

(2]
(i) Evaluate this product of matrices. [2]
3 Find the values of k for which the equation x? —2(2k + 1) x + (k + 2) = 0 has two equal roots.  [4]
4  Solve the simultaneous equations
X+ 3y =13,

X%+ 3y? =43, [5]

5 A

3+4/2

3-\2

The diagram shows a triangdBC, where angld® is a right anglethe length ofAB = 3 + J2 andthe
length ofBC = 3 2.

(i) Find the length oAC in the form JK , wherek is an integer. [2]

(i) Find tanA in the form a+f‘6, wherea, b andc are integers. [3]
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6 SetAis such thatA = {x : 3x? — 1x — 8=< 0}.
(i) Find the set of values of x which define the set A. [3]
SetBis suchthatB = {x: 7 — X% < 1}.
(i) Find the set of values afwhich define the set N B. [2]

7 A committee of 8 people is to be selected from 7 teachers and 6 students. Find the number of different
ways in which the committee can be selected if
(i) there are no restrictions, (2]
(if) there are to be more teachers than students on the committee. [4]

8 The numberN, of bacteria present in an experimentinutes after measurements begin, is given by
N = 1000eX, wherek is a constant.
(i) State the number of bacteria whenO. [1]
Whent = 0, the number of bacteria is decreasing at the rate of 20 per minute. Find
(i) the value ofk, [3]

(iif)  the time taken for the number of bacteria to decrease by 50%. [3]

9 Differentiate, with respect to x,

(i) (1-20%, [2]
(i) nx, [3]
(iii) w 3]

10 A curve has equatioy = 3x3 — %2 + 2x.
(i) Show that the equation of the tangent to the curve at the point whetels
y=T7x-4. [4]

(i) Find the coordinates of the point where this tangent meets the curve again. [5]
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(b)

Show that tafé+ cotd = cosed sed. [3]
Solve the equation

(i) tanx=3sinx for 0°<x< 360°, [4]

(i) 2cot’y+3cosecy=0 for 0 <y < 2xradians. [5]

12 Answer only one of the following two alternatives.

EITHER

A solid circular cylinder has radiuscm and heighth cm. The volume of the cylinder is 1000&m

(i)
(i1)

(iii)

(iv)
OR

Find an expression fdrin terms ofr. [2]

Hence show that the total surface aean?, of the cylinder is given by

2000
r

A= 2712+ [2]

Given thatr varies, find, correct to 2 decimal places, the valuevdienA has a stationary value.

[4]

Find this stationary value &f and determine its nature. [3]
Yi
y=X+ COX
A
/
B
[] |
/ @] X

The diagram shows part of the curye= x + cos X. The curve has a maximum pointAtand a
minimum point aB.

(i)
(i)

Find thex-coordinate of the poir& and of the poinB. [6]

Find, in terms ofz, the area of the shaded region. [5]
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