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1  Solve the following simultaneous equations, giving your answers in the form a+ b7 where a and b

@ are integers.
x+3y=11

x—V7y=1
[5]
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2 DO NOT USE A CALCULATOR IN THIS QUESTION.

@ Find the x-coordinates of the points where the line y =3x—8 cuts the curve
y = 2x> +3x> —26x+22.
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3 (a) Find the coordinates of the point on the curve y =+ 1+3x where the gradient of the normal

%) is —% 5]

(b) Find the equation of the normal to the curve  y=+1+3x  at the point (8, 5) in the form
y=mx+c. [3]
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4  Solve the following equations, giving your answers to 3 significant figures.

@ (a) 23x+1 — 5x—2

6
+
eZy 1

(b) ¥ =1+
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5 Youare given that y = coi 7
d .
(a) Show that A ksn; 2x where £ is a constant to be found. [2]
dx  cos?2x

: A ¥
(b) Find the values of x such that I = sinox for 0 <x < 7 - [4]
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6 (a) Write 3x*+15x—20 in the form a(x+ b)2 +c¢ where a, b and ¢ are rational numbers. [4]

@

(b) State the minimum value of 3x%+15x—20 and the value of x at which it occurs. [2]

2 1
(¢) Use your answer to part (a) to solve the equation 3y3+15y3 —20 =0, giving your answers
correct to three significant figures. [3]
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7  The sum of the first three terms of a geometric progression is 17.5 and the sum to infinity is 20.
@ Find the first term and the common ratio. [6]
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The equation of a curve is  y = xsinx.

8
@ . dy
(a) Find i

(b) Find the equation of the tangent to the curve at x = % in the form y = mx+c.
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(¢) Use your answer to part (a) to find [xcosxdx. [3]

T

(d) Evaluate f “x cosxdx, giving your answer correct to 2 significant figures. (2]
0
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1

The functions f(x) and g(x) are defined as follows for x > — 3

by

f(x) =x*+1,
g(x) = In(3x+2).

(a) Find fg(x).

(b) Solve the equation fg(x) =35 giving your answer in exact form.
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(¢) Solve the equation gg(x) = 1. [6]
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45

10 The acceleration, ams_z, of a particle at time ¢ seconds is given by a =— D 5 . When =0 the
@ velocity of the particle is 50ms ™.
(a) Find an expression for the velocity of the particle in terms of ¢. [4]
(b) Find the distance travelled by the particle between # = 1 and ¢ = 10. [4]
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11 A 5-digit code is to be formed using 5 different numbers selected from 1, 2, 3, 4, 5, 6, 7, 8. Find how
@ many possible codes there are if the code forms

(a) anumber less than 60000 that ends in a multiple of 3, [3]

(b) an even number less than 60 000. [3]
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