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MATHEMATICAL FORMULAE

1 ALGEBRA

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

—b++/b*—4ac

2a

=

2 TRIGONOMETRY

Identities
sin®> A+cos’ A=1
sec> A=1+tan’ 4
cosec’ A =1+cot’ 4
sin (A + B) =sin Acos B+ cos Asin B
cos(A4+ B)=cos Acos BFsin 4sin B
tan A+ tan B

1Ftan Atan B
sin2 A4 =2sin Acos 4

cos2A=cos’? A—sin*> A=2cos* A—1=1-2sin* 4
2tan 4
1-Rin%54

tan(A4+ B) =

tan24 =
sin P+sinQ = 2sin%(P+Q)cos%(P—Q)
sin P —sinQ = 2cos%(P+ Q)sin%(P—Q)
cosP+cosQ = 2cos%(P+Q)cos%(P—Q)

- -
cos P—cosQ = —2sm§(P+ Q)smE(P— Q)

Formulae for AABC
a b c

sin 4 G sin B R sinC
a’> =b*+c¢*—2bc cos A4

A:lbc sin 4
2
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1 Differentiate the following with respect to x, leaving your answer in the simplest form.

@ (2+5¢)(2x-1) [3]
(b) tan* (75 - Sx) [3]
@ (3]

J4x+1
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Z Given that x, y > 0, solve the simultaneous equations

(lgx)(1g y)=2

Xy
T — 1
o2

[7]
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2
3 Given that xy—2x* = 4\/;, show that 2x? g.x.f. - 3x% =3y. [5]
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4 The graph of y = f(x) has a horizontal asymptote, y = -2, a turning point at (1, —4) and
intersects the y-axis at (0, —2) as shown in the diagram below.
On separate axes, sketch the graph of y=f (2 x) +4 , indicating clearly the images of the

asymptote and turning point. [4]

(1, -4
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5 The equation of a curve is y =+ ax* + bx , where a and b are constants. The curve passes

through the point P(1, 1) and the gradient at P is %

Find the value of a and of 5. [6]
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6 A curve has the equation y =16sin®xcos? x (2cos® x —1)%.

(@)

(ii)

(iii)

Show that 16sin® xcos? x (2cos® x —1)* = sin® 4x. [1]

Find the equation of the normal to the curve at 4 (%, %j [3]

A particle moves along the curve such that 7 seconds after it started, its coordinates
are (x, ¥). Given that y decreases at a constant rate of 0.5 units per second, find the

rate of change of x at the instant when the particle reaches 4. [3]
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7 The diagram shows two triangles O4B and OBC with their right angles at B and C.

It is given that AB = 2 cm, OB = 8 cm, ZBOD = x, where (0°<x<90° and AD is
perpendicular to OC.

(i) Show that OD=(8cosx-23inx) cm and hence express it in the form

R cos (x + a) where R> 0 and 0° < or < 90°. [6]
(ii) Show that the area of triangle OA4D is 17 cos k(x + &) cm?, where k is an integer. [2]
(iii) Given that x can vary, state the maximum area of triangle OAD and the
corresponding value of x. Explain why this area is the maximum. [3]
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8 The parabolas with equations y =24 —x*> and y= %(12 - x2) are shown in the diagram.

A rectangle ABCDE is placed between the two parabolas as shown such that C and D both
lie on the upper parabola, DC and EAB are parallel to the x-axis, and 4 is the turning point
of the lower parabola that lies on the line EB.

(a)

(b)

(@)

(ii)

(iii)

yA

7
i
P

)

y= %(12—x2)

If AB = x units, show that the area, T unit?, of rectangle ABCDE is given by

T'=30x - 25" [2]
Find the exact value of x for which the area of the rectangle has a stationary
value. [3]

Determine whether the area of the rectangle in part (ii) is a maximum or
minimum value. Support your claim with suitable working. [2]

Suppose a point P lies on the upper parabola and point Q lies on the lower parabola
such that both P and Q are not stationary points.

@

(i)

If the tangent to the curve at P is parallel to the tangent to the curve at O, find
the coordinates of a possible point P and of Q. [3]
Marvin claimed that “since the tangent at P is parallel to the tangent at Q,
then the length of PQ is the distance between the two parallel lines”. Do you
agree with Marvin? Without calculations, explain your answer. [1]
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[THIS PAGE IS INTENTIONALLY LEFT BLANK FOR QUESTION 8]
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[THIS PAGE IS INTENTIONALLY LEFT BLANK FOR QUESTION 8]

END OF PAPER
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