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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax® +bx+c=0,

o —b+./(b? —4ac)

2a

Binomial Expansion
n n n n-1 n n-2p, 2 n n—rar n
(a+b)"=a" + 1 a b+ 5 a b+ + ) a~'b"+---+b",

n'  n(n-1)---(n-r+1)
ri(n-r) r!

n
where n is a positive integer and [rj =

2. TRIGONOMETRY
Identities
sinA+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 Acos B Fsin Asin B

tanAttanB
1+ tan AtanB

sin 2A =2sin Acos A

tan(A+B) =

cos2A =cos® A—sin? A=2cos? A—1=1-2sin? A

tanZA:Zta—nf‘
1-tan“ A
Formulae for AABC
a _ b ¢
sinA sinB sinC

a®=Db?+c?-2bc cos A

A= 1bcsinA
2
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X : :
1 The curve " Y x4 , where a and b are constants, intersects the y-axis at A

a
and the x-axis at B and C. The coordinates of B are (-2,0) . Given that the gradient

of AB is -3, find the value of a and of b. [5]
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. . 3 .
The equation of acurveis y=c —Ecos 2x where c is a constant. The curve passes

) 1
through the point E,_ .
gh the p (6 4j

(@) Find the value of c. [2]

(b) Using the value of ¢ found in part (a), sketch the graph of y = c—gcos 2X
[3]

for 0<x<2r.

v




8
3 (&) Write down, and simplify, the first 4 terms in the expansion of (1-%) in

ascending powers of X. [3]

8 2
(b)  Find the coefficient of x in the expansion of (1—%) (g+3xj . [3]
X



X

(@) Giventhat y= 2e T x =1, explain, with working, whether y is an
X“ +

increasing or decreasing function.

[3]

(b) Airis escaping from a hole in a spherical balloon of radius r cm in such a
way that the total volume, V cm?, is decreasing at a constant rate of 257
cm?®/s. Assuming that the balloon retains its shape, calculate the rate of
change of rwhen r =5. [3]



The number of fishes, F in a fish farm after t days can be modelled by the formula

F =6000+ Ae“ where A and k are constants. Initially, there were 2500 fishes in
the fish farm and 5 days later, there were 3500 fishes.

(@) Show that A=-3500

(b) Find the number of days required for the fishes to increase its population by
80%.

(c) Explain why the number of fishes in the fish farm cannot be 6000.

[1]

[3]

[2]
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2
A curve is such that 3 z = 2sin x—3cos2x and the point A(z,5) lies on the
X

curve. The gradient of the curve at A is —3. Find the equation of the curve.

[6]



7 (@) Expresseachof 8—4x+x* and —2x* —12x—14 in the form a(x+b)2 +C,
where a, b and ¢ are constants. [4]

(b)  Use your answers from part (a) to explain if the curves with equations
y=8—4x+x? and y=-2x*—12x—14 will intersect. [3]
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8 Without using a calculator,

J3-1
B 3l

(@) show that sin15° =

(b) express cosec’15° in the form p +q\@, where p and g are integers. [4]
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In the figure, ABCD is a square plastic plate of side 4 cm and PQRS is a square
whose centre coincides with that of ABCD. The shaded regions are to be cut off and
the remaining plastic is folded to form a right pyramid with base PQRS.

Given that PQ = 2x cm and V is the volume of the pyramid.

A

4 cm

D
(&)  Show that the height of the pyramid is 21— x cm.

[2]
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(b) Given that x can vary, find the value of x for which V has a stationary value 5
and determine if it is a maximum or a minimum. [5]
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10 (a) The function f (x) =2x>—3x* +ax+b, where a and b are constants, is exactly
divisible by x—1. Given that f(x) leaves a remainder of 2 when divided by

x+1, find the value of a and b and hence solve the equation f(x)=0 [6]

(b) Itisgiventhat x—3 isa factor of g(x)+2, where g(x) is a polynomial. Find
the remainder when h(x) =4x*+g(x)+3 is divided by x—3. [2]
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11 Inthe figure below, YZ =WZ and the line WAB is tangent to the circle at the point
W. Line AX bisects angle WXY and cuts the circle at point Z.

W A B

(a) Show that ZAWZ = ZZWY [3]

(b) Show that AW xWX = AX xYZ 5]
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B5sin2x+2c0s2x—2
1+cos2x

12 (@) Show that =5tan x—2tan® x. [5]

(b)  Solve the equation SSIN2X+2€052X=2 _ 111 ¢ for 0°< x <360°. [4]
1+cos2x 2
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16

Two bicycles, A and B leave a point O at the same time and travel along the same
straight line. Bicycle A starts from rest and travels with a uniform velocity of 1.5
m/s. The velocity of Bicycle B, t seconds after leaving O, is given by

V, =10+t -3t*m/s .

(a) Find the value of t when Bicycle B is instantaneously at rest.

(b) Find the distance travelled by Bicycle B in the first 3 seconds.

[2]

[3]



17

(c) Find the distance from O when Bicycle B first meet with Bicycle A again. [5]

End of Paper



