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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax2 + bx + ¢ = 0,

_ -b+b? - 4dac .

2a

X

Binomial Theorem

@+ =ar+(Jartb+ | plar2 b2 k| la b+
, L n n!
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2. TRIGONOMETRY
[dentities
S A+cos? A= 1.
sec? A=1+tan? A,

cosec? A= 1+ cot? A.

Formulae for AABC

a _ b _ c
sinA ™~ snB ~ snC"

a?=b?+c%2-2bccosA.

A:%bcsinA.

+ b",
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Find the coordinates of the points of intersection of the curve y? +y = 10x — 8x? and t
y+4x+1=0.

The expression 6x3 + ax2—(a+ 1)x + b hasaremainder of 15 when divided by x + 2 and aremainder
of 24 when divided by x + 1. Show that a = 8 and find the value of b. [9]

Given that OA =<‘17> and OB =<4),find

25 5
(i) the unit vector parallel to AB, 3]
(ii) the vector OC, such that AC = 3AB. 2]
A
(1.3,3.8)
(2.4, 1.6)
-
o Secx

Variables x and y are such that, when y? is plotted against secx, a straight line graph passing through the
points (2.4, 1.6) and (1.3, 3.8) is obtained.

(i) Expressy?intermsof secx. [3]

(i) Hencefind the exact value of cosx wheny = 2. [2]
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The diagram shows part of the curve y =6 — % which passes through the point A where x = 3. The
normal to the curve at the point A meets the x-axis at the point B. Find the coordinates of the point B.

[5]

3

ol |

(@ () Onthesame diagram, sketch the curves y=cosx and y=1+cos2x for 0= x< 27 [3]
(i) Hence state the number of solutions of the equation
cos2x—cosx+1=0 where 0 < x < 2. [1]
(b) Thefunctionfisgivenby f(x) =5sin3x. Find
(i) theamplitude of f, [1]

(ii) the period of f. [1]

The table shows values of the variables p and v which are related by the equation p = kv"", where k and
n are constants.

% 10 50 110 230
p 1412 151 53 19
(i) Using graph paper, plot Igp against Igv and draw astraight line graph. [3]

Use your graph to estimate
(i) thevaueof n, [2]

(iii) thevaue of p whenv = 170. [2]
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8 Giventhat A—(l 2) and B-( 1 4>, find
(i) 3A-2B,
(i) ALl

(iii) the matrix X such that XB=1 = A.

3cm

The diagram shows a sector OXY of a circle centre O, radius 3cm and a sector OAB of a circle
centre O, radius 8cm. The point X lies on the line OA and the point Y lies on the line OB. The perimeter
of the region XABYX is 15.5cm. Find

(i) theangle AOB inradians, [3]

(i) theratio of the area of the sector OXY to the area of the region XABYX in the form p : g, where
p and g are integers. [4]

10 A music student needsto select 7 pieces of music from 6 classical pieces and 4 modern pieces. Find the
number of different selections that she can make if

(i) thereareno restrictions, [1]
(if) there areto be only 2 modern pieces included, [2]

(iif) there are to be more classical pieces than modern pieces. [4]
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11 A particle moves in a straight line such that its displacement, xm, from a fixed point
timetsecondsisgivenby x=12{1In(2t + 3)}. Find

(i) thevaue of t when the displacement of the particle from O is48m,
(ii) thevelocity of the particlewhent =1,

(iii) the acceleration of the particle when t =1.

12 Answer only one of the following two alternatives.

EITHER

/|

o0 X

The diagram shows part of a curve for which % =8cos2x. The curve passes through the

point B(g 7). Theline y = 5 meets the curve at the points A and C.
(i) Show that the curve has equation y = 3 + 4sin2x.
(i)  Find the x-coordinate of the point A and of the point C.
(iii)  Find the area of the shaded region.
OR

A curveis such that % = 6e¥ —12. The curve passes through the point (0, 1).

X
(i) Find the equation of the curve.
(if) Find the coordinates of the stationary point of the curve.

(iii) Determine the nature of the stationary point.

[3]
[4]
[5]

[4]
[3]
[2]

(iv) Find the coordinates of the point where the tangent to the curve at the point (0, 1) meets the

X-axis.

[3]
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