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1. ALGEBRA

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

_ —b+4+b?-4ac

X =
2a

Binomial expansion

n— qn n n-1 n n-2p2 n n—ri,r n
@+b)=a"+ 1a b + 2a b+ ...+ ra b" +...+b"

n I _ _
where n is a positive integer and = n = n(n-1)..(n-r+1 .
r, (n-r)ir! r!

2. TRIGONOMETRY
ldentities

sin?A + cos?’A =1
sec?A =1 + tan’A
cosec’A= 1 + cot’A
sin(A £ B) = sinAcosB = cosAsinB
cos(A = B) = cosAcosB ¥ sinAsinB

tan Attan B
l1¥tan Atan B

sin2A = 2sinAcosA

c0s2A = cos?A — sin®A = 2cos?A — 1 = 1 — 2sin’A

tan(A+£B) =

tan2A = Zta—nZA
1-tan® A

Formulae for AABC
a b c

sinA:sinB :sinC
a’?=Db?+c?>-2bccos A

A= EabsinC
2
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1 A spherical bath bomb of radius r cm is dissolving in such a way that the total surface area, A cm?, is
decreasing at a rate of 12 cm?/s. Assuming that the bath bomb retains its shape, calculate the rate of
change of r when r =5, leaving your answer in terms of 7. [4]

2 The equation of a curve is y = 2x*> —kx—5, where k is a constant, and the equation of a line is

y—-3x-10=0.

(1)  Inthe case where k = 4, find the coordinates of the points of intersection of the line with the
curve. [3]

(i)  Show that, for all real values of k, the line intersects the curve at two distinct points. [2]
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8
3 (i)  Given that the constant term in the binomial expansion of (xg’ +Ej is % find the value of the
X

positive constant k. [4]

(i) Using the value of k found in part (i), show that there is no constant term in the expansion of

(1—7x4)(x3+E) . [4]
X
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4 The equation of a curve is y = 3x* +(2m+1)x +3+c, where m and ¢ are constants. The line y =mx+c
IS a tangent to the curve at the point P.

(i)  Find the positive value of m. [4]

(i) Using this value of m, and given that the curve passes through (2, 38), find the coordinates
of P. [4]

The straight line L meets the curve at one point only.

(iii) Given that L is not a tangent to the curve, what can be deduced about L? [1]
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A farmer uses 120 m of fencing to enclose a plot of the shape shown above. The shape consists of an
equilateral triangle of side x m, a rectangle with sides x m and | m and a semicircle of diameter x m.

Ne

(1)  Show that the area of the plot is |:60x J{T—l—gﬂ X2 m2, [3]
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(i)  Given that x can vary, find the value of x for which the area of the plot is stationary. [4]

(iii) Explain why this value of x gives the farmer the largest possible area. [1]
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6 It is given that f(x) =—4sin3x+2.

(i)  State the amplitude of f(x). [1]
(i)  State the least and greatest values of f(x). [2]
(iii)  State the period of f(x). [1]

(iv) Sketch the graph of y = f(x) for 0° < x <180°. [3]



7 (i) Express cos36 as an expression in terms of cosé . [3]

(i) Use your answer in part (i) to find, for 0° <8 <360°, the solutions of the equation
200530 =3-4c0s’ @ . [4]
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8 (1)  Express in the form a+ , Where a and b are integers. [2]
2X+5 2X+5

(it) Differentiate xIn(2x +5) with respect to x. [2]

(iii)  Using the results in parts (i) and (ii), determine jln(2x+5) dx. [3]
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9 The diagram shows a rhombus ABCD in which the coordinates of the points A and C are (-3, 1) and
(15, 7) respectively.

C(15, 7)

A(-3, 1)

X
0 \/ >

D

Given that the point B lies on the y-axis, find

(i)  the coordinates of B and of D, [6]
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(i1)  the area of the rhombus. [2]
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10 The diagram shows a field in the shape of a quadrilateral in which angles ABC and ADC are right

angles. The lengths of AB and BC are 13 m and 10 m respectively. The acute angle BAD is 6 radians.

m

13 m

10 m

D

(i)  Show that the perimeter, P cm, is given by P =23+3cos6+23sin6.
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(i)  Express P in the form ¢+ Rsin(0 + «) , where R>0 and « is an acute angle. [3]

(i11) Hence find the maximum perimeter of the field, giving your answer correct to two decimal
places. [2]
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11 (a) Solve the equation Iogz(2x—3)—logz(x+1)=2+Iogzé. [4]
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(b) The graph of y =log, x passes through the points with coordinates (16, 2), (1, b) and (c, —1.5).

(i)  Determine the value of each of the constants a, b and c. [3]

(it)  Sketch the graph of y =log, x. [2]
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2
12 Acurve is such that S—Z =24x—-14 and the curve passes through the point P(2, 5). The gradient of the
X
curve at P is 23,
(1)  Find the equation of the curve. [6]
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(i)  Find the coordinates of the point where the normal to the curve at x = 1 cuts the x-axis. [4]

~~~ End of Paper ~~~
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