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1  Solve the inequality (x+5)(x—2) > 3x+6. [3]

@

2 Solve the following simultaneous equations.

xy+x2 =15

y+3x =11 [5]
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. _ 2+sin3x
é A curve has equation y = 1
d
(a) Show that the exact value of ay at the point where x = % can be written as 5, Where k
is an integer. %—F 1) [5]
(b) Find the equation of the normal to the curve at the point where x = 0. [4]
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a b
\/§+2+\/§_2—1. [5]

4  Find rational values a and b such that

@
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5  Itis given that y = 3tan’x for 0° < x < 360°.

@

(a) Show that

d
& = mtanxsec

dx

2

(b) Find all values of x such that
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x where m is an integer to be found.

dy
— = 3 secxcosecx.

dx
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6  Find the values of m for which the line y = mx—2 does not touch or cut the curve
%) y=(m+1)x"+8x+1. [6]
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7 (a) Use logarithms to solve the following equation, giving your answer correct to 1 decimal place.

@ 5x—2 — 3X22x+3 [4]

(b) Solve the equation log, Gr+11)—-2= log,(y—1). [5]
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8 Marc chooses 5 people from 4 men, 4 women and 2 children.

Find the number of ways that Marc can do this

(a) if there are no restrictions, [1]
(b) ifatleast 2 men are chosen, [3]
(c) ifatleast 1 man, at least 1 woman and at least 1 child are chosen. [3]
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9  The following functions are defined for x > 1.

@ x+3

f(r) =27 g(x) = 1+x?

(a) Find fg(x).

(b) Find g7 (x).

(¢) DO NOT USE A CALCULATOR IN THIS PART OF THE QUESTION.

Solve the equation f(x) = g(x).
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y=%+x2—x

(0] X
The diagram shows part of the curve y = %+x2 —X.

(a) Find, in the form y = mx+ ¢, the equation of the tangent to the curve at the point where x = 1.

[5]
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(b) Find the exact area enclosed by the curve, the x-axis, and the lines x = 1 and x = 3. [4]
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11 The volume, V, of a cone with base radius » and vertical height /4 is given by lTl:rzh.
@ The curved surface area of a cone with base radius 7 and slant height / is given by 7r/.

A cone has base radius »cm, vertical height 2cm and volume Vem?®. The curved surface area of the
cone is 47 cm®.

(a) Show that #*= l—g —r. [4]
(b) Show that V= gx/ 161> —7°. [2]

(¢) Given that r can vary and that }J has a maximum value, find the value of » that gives the maximum
volume. [5]
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