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Mathematical Formulae

1. ALGEBRA

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

_ —b++b?-4ac

2a

X

Binomial expansion

(a+b)"=a" +Gja"‘lb+[;ja“‘2b2 +...+[:ja”‘rbr +..+b",

n I _ _
where n is a positive integer and L n(n-r)..(n-r+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 Acos B Fsin Asin B
tan At tan B

tan(A+tB)=—— ——
1Fxtan Atan B

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

tan2A = Zta—n?
1-tan® A
Formulae for AABC
a b C

sinAzsinB =sinC
a’=b?+c?—-2bccos A

A= 1bcsin A
2
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1 A trapezium of area (12\/7+1)cm2 has parallel sides of length (Zﬁ—l)cm and

(ﬁ+6)cm . Without using a calculator, obtain an expression for the height, h, of the

trapezium in the form a7 +b, where a and b are integers. [4]

. 1
2 Integrate sin®x+= with respect to x. [3]
X
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3 Solve the simultaneous equations.
2! 4 5Y =89
2t 5yt =11 [4]
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7x? —23%x+6

4 Express ————
P (x=2)(x* - 4)

in partial fractions. [5]
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5  The gradient function of a curve is + p . Itis given that the gradient of the

(1-2x)?
curve at the point (1, -3) is 7.
(@)  Find the value of p. [2]
(b)  Find the coordinates of the point where the curve meets the y-axis. [4]
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6 (i) Express log, o in the form an+b, where a and b are integers. [3]

(ii)  Solve the equation Iogz(x+4):log4(7x+4)+%. [4]
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7 A container is in the shape of an inverted right circular cone where its base radius is
equal to its height. Alcohol in the container evaporates at a constant rate of 10 cm?/s.

The volume of alcohol, V, in the container is %ﬂ'XS when the height of the alcohol is

Xcm.,

(i) Calculate the rate of change of the height of alcohol when the height of alcohol
is 5 cm, leaving your answer in exact form. [3]
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(ii) Calculate the rate of change of the exposed surface area of the alcohol when the
depth of alcohol is 5 cm.
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8  The vertical displacement of the waves, y m, at a port can be modelled by the equation

y =-3coskt +8.5, where k is a constant and t is the number of hours after midnight.

The time between two consecutive high tides is 6 hours.

(i)  Show that the value of k is % [1]
(ii)  Sketch the graph of y = —3cos%t +85 for 0<t<24. [3]
y A
0 t
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(iii) If a ship can only enter the port safely when the vertical displacement of the
waves is at least 7 m, find the total length of time in hours in a day when the
ship can enter the port.
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9 A piece of wire of length 460 cm is bent to form a figure consisting of a trapezium
BCDF and a quadrant DEF where angle BCD =45° and DE =x cm.

B

45°

o|mT-====7° T

Xcm E

(i)  Show that the area of the figure is given by A = 230x — Ji“ X2, [5]
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(i)  Given that x can vary, find the stationary value of A and determine its nature. [4]
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10 (a) Adolphinjumps out of the water during a dolphin show. The height, y m, of the

dolphin is given by y=-4.5t>+9t, where t is the time in seconds after the
dolphin jumps out of the water.

(i) Express y=-45t>+9t intheform y=a(t—h)’+k. [2]

(i)  How long did it take the dolphin to reach the maximum height and what
is the maximum height?

(iif)  Find the range of values of t where the height of the dolphin is at least
3.375m.
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(b)  The function f is defined by f(x) =2x®+ax—3, where a is a constant. f (x)
has a remainder of —2p when divided by x+1 and a remainder of 3p+7
when divided by x—2. Find the value of a and of p. [4]
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11

D E F

In the figure above, DEF is a tangent to the circle at D. The line EA bisects

angle DAB and intersects the circle at C.

(i)  Prove that angle CDB =angle CDE . [3]
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(i) Provethat ADxDE = AExCD. [3]

(iii) Provethat BC =CD. [2]
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12 (@) Provethat sin®xsec? x+sin x = tan xsecx. [4]

(b)  Find all the values of x between 0 and 5 for which 2cos? x—6sinxcosx=1.  [5]
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13 ABCD is a trapezium such that the coordinates of A and C are (6, 1) and (-5, 4)
respectively. Angle ADC and angle BCD are right angles and the gradient of AB is

4
- y
B
C(-54)
A (6, 1)
» X
\W
D
()  Show that the coordinates of B are (0, 9). [2]
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(ii)  Show that the coordinates of D are (2, -3). [4]

(iii) Find the area of triangle ABD . [2]
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(iv) Find angle ABC. [3]

END OF PAPER
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Answer Key

1. 13-37
1 sin 2x

2. =X-— +Inx+c
2

3. Xx=5, y=2

" 2 3 5

- +
X-2 (x=2) x+2

5@ p=3
(b) (0, -2)
6 () n—
(i) x=2 or 4

7 (i) _2 cm/s
S

(i) —4 cm?/s

(i)

NVANVANVANA
[VARVARVARN

55

‘0 6 12

(iii) 16 hours

9 (i1) 11000, maximum
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10 (ai) —4.5(t—1)%+4.5
(i) 1 seconds, 4.5m
(iii) l<t<11

2 2

(b) a=3, p=4

12 (b) 0.161, 1.73, 3.30, 4.87

13 (iii) 28 units?
(iv) 81.9°
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