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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
, 2 —h+\b? —dac
For the equation ax“ +hx+¢ =0, X= =
=
Binomial expansion
e f e, T
1 i n -9 Nl vy
(v+b)" =a” +| ‘ i« ]b+| |u” 25 4 la” 60 + ..+ 8",
\ I/,l \‘2 ;' \;" J
. L fn) il nin=0 ... (n—r+1)
where n is a positive integer and | | =— =
r)orin=r)! r!

£

2. TRIGONOMETRY

.y | 2
Identities SIN° A+cos” A=
) p.
sec” A=l+tan“ A
2 2
cosec A =1+cot“ 4
sin(4+ B) =sinAcos B +cos Asin B
cos(A+ B)=cosAcos B FsinAsin 8

tand +tan B

an(A=B)=——
I+ tan d1an B

sin2.4 = 2sin Acos A
=X i . .
cos24=cos* A—sin“ A=2cos“ A—1=1-2sin“ A4
3
2lan A
tan24 = ———
| —tan* A

ll’ '
Formulae for AABC, . =

sind sinB sinc’

2 2 2
a” =h" +¢° =2hccos A

| L
A= —uhsin(
b
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¥y =5

The equation of a curve is v =
X

, for x = =0.
{]

Explain, with working, whether the curve has turning points.
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2 Find the values of the integers « and b for which a + b is a solution to the equation
x\27 — 2xv2 = x\75 — V8. 14]
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T -
(i) Sketch the graph of y* = 7% forx < 16. [1]

(ii) Find the coordinates ol the points ol intersection ol the curve .12 = x and the line

6y —4x + 10 = 0. [4]
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- A particle is travelling in a straight line with a velocity of v = 81 — 7 sms where 7 1s the

time in seconds afler leaving a fixed point O.

Calculate.
(i) its acceleration when the particle is at instantaneous rest. 3]
(i) the value of 1 when the particle returns to €, 2]
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The curve y = [{x) has a gradient of —1 at the point (2. 8). II'{” {x) = 6 — 6x. lind the

equation of the curve. [4]
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d cm

| em Sem

Find. in terms of d. an expression for
(i) tana, [1]

(ii) tanp. [1]

where @. f and d are shown in the diagram.

Hence obtain, in terms of d. an expression for

(iii) tan(f — a). (2]

Given that f — a = 45°. find the values of d. (2]
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The quadratic equation 4x> — 44x + | = 0 has roots «* — 1 and f? — 1. Find the

quadratic equation whose roots are @ and 8, where and 8 are positive. |6]
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8 (i) By using long division, divide 2x° — 11x? + 12x 4+ 9 by 2x + 1.
: 1352 =52x+32 1
ii) Express — in partial fractions.
W) eSS S s 1oees P
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9 The diagram shows part of the curve v ? = ¢ 5 and the line /. The equation of the line / is
4y + 2 = x. Calculate the area of the shaded region. |6]
y

.
-
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10 (i) Prove (sinx + cosx) (1 - -}sin Z.r) = sin’ x + cos® x. [4]

. : 1 ; R
(ii) Hence solve (sinx + cosx) (l —=sin lr) = 0for-2m <x < 2nm. [3]
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11 In the diagram below, 4., B. C and ) are points on the circle and QDP is a tangent to the
circle at D, 0
}')
Given that AD = AC. prove that
(i) AQCD is similar to AODA. 121
(ii) 0D’ = OC* = OC x DAL [4]
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12 The diagram below shows a pendant in the shape of a sphere of radius 3 em.

A right inverted circular cone ol base radius r cm and height (x + 3) em is being

removed from the solid sphere. |Volume of sphere = '_:::rr-q; Volume of cone = %nr3}?|

(i) Show that r = (9 — ). 2]

(ii) Show that the volume of the cone is V' = % m (27 + 9x — 3x° — %), 2]
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(iii) Given that x can vary, tind the maximum value of V.

Hence, find the least amount of solid left in the pendant. [6]
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13 The points A0, 2} and B(8. 2) lie on the circumfterence of a circle €.
The line x = — 1 is a tangent to (.

(i) Find the radius and the coordinates of the centre o (', given that the centre of the

circle lies below the y-axis. 14

(ii) IExpress the equation of Cy in the form x* + )7 + 2px + 2gv + » = 0. where p. g. r

arc integers.

[§]
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(iii) Find the equations of the tangents to (. which are parallel to x - axis. 2]

(iv) Another circle € has its centre at 8. Given that the area of (7 is one-quarter that of

(".. find the equation of (%. (3]
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St. Margaret’s Secondary School
Sec 4ESN Preliminary Examinations

Additional Mathematics Paper 1

dy
“dx | (x+2)2

the curve has no turning point.

2x=—-2++v6.a=-2,b=6
}i

31) ik (16.2)
p
\—1[1(],- 2

Ay (2 23 3
()4, 1), (15' R) /
4{i} acceleration = —8 mis® (ii)time =48 s o /
S.f(x) =3x*=x*—x+6

o 1 s B
6U}d (u}d

@ @D@W\%@Q‘Q

bx K

éﬂ@ﬁ%

8{i) Q ‘I :Q@\\;
O

(ii) + a2

(2x+1)  xABHY (x-3)2

4 ‘
9, = units”
3

0Gpx=2nlg. =% 34
W "% a

o a2y ;
12(it)x = =3 (rej)orl:x = 1. ] < (., = max point;

Volume of cone = 33.3 cm’; least volume of solid left = 79.6 ¢’
13(1) radius = 5 units: Centre(4, -1) (i) x?+y*—8x+2y -8 =0

(ily=4&y=-6 (Vx-872+(x-2)2=2

4
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