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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax2 + bx + ¢ = 0,
= ~b++b?-4ac

2a

Binomial Theorem

(a+b"=a"+ EaHb'|r ga”bz”---* ?ambr+"'
, L n n!
heren n NGEDTE
where nisapositivei tegerand(r) GEGIE

2. TRIGONOMETRY
[dentities
S A+cos?A=1
sec? A=1+tan? A

cosec? A=1+ cot? A

Formulae for AABC

a _ b _ c
snA~ sinB ~ snC

a?=b?+c2-2bccosA

A= % bcsinA

+ b",
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The equation of acurveisgiven by y=2x2 + ax + 14, where a is a constant.
Given that this equation can also be written as y = 2(x — 3)? + b, where b is a constant, find
(i) thevaueof aand of b,

(i) the minimum value of y.

(i) Sketch, on the same set of axes, the graphsof y=cosxand y=sin2xfor 0° < x < 180°.

[2]

(i) Hence write down the number of solutions of the equation sin 2x — cos x = 0 for 0° < x < 180°.

[1]

COS X COS X

Showthat 7-gnx * T+gnx — 25€CX (4]
Factorise completely the expression 2x° — 11x% — 20x — 7. [5]
A curve has the equation y = 2x sin x + % The curve passes through the point P %': al.

(i) Find, intermsof &, the value of a. [1]
(i) Using your value of a, find the equation of the normal to the curve at P. [5]

i ind, in ascending powers of x, the first 3 termsin the expansion of (2 —5x)°, giving your answer
(i) Find,i di f X, thefirst 3 inth j f (2—5x)5, givi

in the form a + bx + cx2, where a, b and ¢ are integers. [3]
(i) Find the coefficient of x in the expansion of (2—5x)8(1 + g ° [3]
(@) SetsAand B are such that
A={x:snx=0.5for 0° < x =< 360°%,
B ={x:cos(x—30°) =-0.5for 0° < x < 360°}.
Find the elements of
i A [2]
(i) AUB. (2]

(b) Set Cissuch that
C={x:sec?3x=1for 0° < x < 180°}.

Find n(C). (3]
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8 Variablesx andy are such that, when Iny is plotted against Inx, a straight line graph pass
points (2, 5.8) and (6, 3.8) is obtained.

lnyA

\
2,5.8)

(6, 3.8)

@] 1nx

(i) Findthe value of Iny when Inx = 0. [2]

(i) Giventhaty=AX?, find the value of A and of b. [5]

Xcm Acm?

4Xxcm

e e —
Xcm

The figure shows a rectangular metal block of length 4xcm, with a cross-section which is a square of
side xcm and area Acm?. The block is heated and the area of the cross-section increases at a constant
rate of 0.003cm?s™L. Find

(i) g_/; in terms of x, [1]
(if) therate of increase of xwhen x =5, [3]

(iii) therate of increase of the volume of the block when x = 5. [4]
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The diagram shows a circle, centre O, radius 4cm, enclosed within a sector PBCDP of acircle, centre

X

P. The circle centre O touches the sector at points A, C and E. Angle BPD is 3 radians.

(i) Show that PA = 4+/3 cm and PB = 12cm.
Find, to 1 decimal place,
(if) thearea of the shaded region,

(iif)  the perimeter of the shaded region.

. . 1
11 (i) Find f dx.
V1+ X

. . 2X dy A Bx

(i) Giventhat y= , show that —= = S a——
J1+x X Trx (Jirx P

X 3 x

(iii) Hencefind f—dxandevaluatef—dx.

(VT+x P AN

where A and B are to be found.

[2]

[4]

[4]

[2]

[4]

[4]
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12 Answer only one of the following two alternatives.

EITHER

dy _
dx

(i) Find the equation of the curve.

A curveissuch that 4x2 — 9. The curve passes through the point (3, 1).

The curve has stationary points at A and B.

(i) Find the coordinates of A and of B. [3]

(iii)  Find the equation of the perpendicular bisector of the line AB. [4]
OR

A curve hasthe equation y = Ae® + Be* where x = 0. At the point where x=0, y =50 and g—){ =-20.

(i) Show that A =10 and find the value of B. [5]

(i) Using the values of A and B found in part (i), find the coordinates of the stationary point on the
curve. [4]

(iii) Determine the nature of the stationary point, giving areason for your answer. [2]
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