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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax* +bx+c =0,

_ —bx+b®—4ac

X =
2a

Binomial expansion

n __ An n n-1 n n-242 n N—rpr n
(@a+b)"=a"+ 1 a b+ 5 a b +..+ ) a~'b"+...+b",

n n! n(n-1)..(n—-r+1
where n is a positive integer and = = (n=1)... +)
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos® A=1
sec’ A=1+tan’ A
cosec’A=1+cot?* A
sin(A+ B) =sin Acos B +cos Asin B
cos(A+ B) =cos AcosB Fsin AsinB

tan AttanB
1¥tan Atan B

sin2A = 2sin Acos A
cos2A =cos? A—sin? A=2cos* A—1=1-2sin’ A

tan(A+B) =

tan2A = ﬂ
1-tan® A

Formulae for AABC
a b c

sinA:sinB :sinC
a2 =b%+c?-2bc cos A

A :labsinC
2
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1  Giventhat cosA=p where 7 < A< 3?7[ express the following in terms of p.

(i) sinA, [2]

(i) tan(A-r). [2]
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2 Find the range of values of h given that the graph of y=—x*+(h—6)x—3 lies

entirely below the line y =—2 for all values of x. [4]
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3 A particle moves along the curve y = 8+i2 such that the y-coordinate of the
X

particle is decreasing at a constant rate of 0.05 units per second. Find the rate of
change of the x-coordinate when x = 2. [4]
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4 The value $V, in millions, of an apartment in a certain district after t years can be

represented by the model V =1.2+0.015eX", where k is a constant.

(i) Find the initial value of the apartment. [1]

(if) The value of the apartment is 1.3 million dollars after 2 years. Find the value
of k. [2]

(iii)  Find the number of years for the value of the apartment to be twice its initial

value. [2]
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5  Jim kicks a soccer ball from the ground. The height, h metres, of the ball t seconds
after it has been kicked can be modelled by the quadratic equation h = —4t* +16t .

() Express —4t> +16t in the form a(t— p)?+q, where a, p and q are constants. ~ [2]

(if) State the maximum height of the ball and the time at which it occurs. [2]

(iii) A goalkeeper claims he can catch the ball when it is dropping towards the
ground and it is at most 2.5 m above the ground. Find the range of values of t
for him to be able to catch the ball. [3]
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X*+6
6  The equation of a curveis y= forx>0.
2x+1
(i) Find the coordinates of the turning point of the curve. [5]
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x> +6

(ii) * Find the equation of the normal to the curve y =
2x+1

at the point where

the curve intersects the y-axis. [3]
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6
7 (3) Inthe expression of (4+§j +(1- mx)g, where m is a positive integer, the

coefficient of x? is 1212. Find the value of m. [4]
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(b) Given that the first 3 terms in the expansion of (1+ kx)n are 1—27x+324x?,
find the value of k and of n. [5]
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8 Inthe diagram, two circles intersect at A and B. YD is tangent to the smaller circle
at B. CAD and CBX are straight lines.

(i) Prove that triangle ABC and triangle XDC are similar. [3]
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(it) Prove that DB = DX. [3]
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9  Solutions to this question by accurate drawing will not be accepted

The diagram shows a triangle ABC. The mid-points of the sides of the triangle are
P (1,5), Q(2,0)and R (-2, 4). The equation of AC is 5x+y=-6.

Y a
A
R(=2,4)
B
[
C

(i) Explain why RQ is parallel to AB. [1]
(if) Find the equation of AB. [2]
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(iii)  Find the coordinates of point A. [2]

(iv) Find the area of quadrilateral APQR. [2]
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10 Itisgiventhat y,=1-2cosx and v, :sin%x. For the interval 0<x<2r,

(i) state the amplitude and period of vy, , [2]
(if) sketch, on the same diagram, the graphs of y, and vy, , [4]
Y a
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(iii)  find the x-coordinates of the points of intersection of the two graphs drawn

in (i), [4]

(iv) hence state the range of values of x for which y, >y, . [1]
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11 A particle P moves in a straight line so that t seconds after leaving a point B, its

velocity v m/s is given by v =09t —3t>. Whent =0, its displacement from fixed
point O is 3 m. Calculate

(i) the acceleration whent=1, [2]

(if) the maximum velocity attained by the particle, [3]
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(iii) the distance of P from O when the particle comes to instantaneous rest. [5]
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20

A curve is such that dy = 9 >, where X # l The point (2, 12) lies on the
dx (2x-1) 2
curve.
(i) Find the equation of the curve. [3]
(ii) Find the value of dz—y when x = 0.
dx? [2]

d’y

(iii) A student concludes from (ii) that since the value of o >0 atx =0, hence
X

there is a minimum point at x = 0. State with reason and mathematical

working whether the above conclusion is correct. [2]
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13 (a) A pyramid has a square base of side (2\@+3) cm and volume of
(15+ \/@) cm?. Find, without using a calculator, the exact value of the

perpendicular height of this square pyramid in the form (a+ b\/§) cm, where

aand b are integers. [4]
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5x—3 (125x+2 )
625**1 —10(252X) '

[4]

(b) Simplify

END OF PAPER
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