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1. (a) Write down the first four terms of the binomial expansion, in ascending powers
of x, of (1 + 3x)", where n > 2.

2

Given that the coefficient of x* in this expansion is ten times the coefficient of x*,

(b) find the value of n,

4 @

(c) find the coefficient of x™ in the expansion.

2
x—4 . S
2.  Express — 5 as a single fraction in its simplest form.
x“+2x  x—4

(7

3. The speed, vms ™, of a lorry at time ¢ seconds is modelled by
v=5@e""=1)sin (0.17), 0< ¢<30.
(a) Copy and complete the following table, showing the speed of the lorry at 5 second

intervals. Use radian measure for 0.1¢ and give your values of v to 2 decimal places
where appropriate.

t 0 5 10 15 20 25
v 1.56 7.23 | 17.36
3
(b) Verify that, according to this model, the lorry is moving more slowly at # = 25 than
att=24.5.
1)

The distance, s metres, travelled by the lorry during the first 25 seconds is given by

25
S:J vy dr.
0

(c) Estimate s by using the trapezium rule with all the values from your table.

C))
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4.  (a) Write down formulae for sin (4 + B) and sin (4 — B).

Using X=A4 + B and Y =4 — B, prove that

sin X+ sin Y= 2 sin X;YCOSX_Y.

2

“4)

(b) Hence, or otherwise, solve, for 0 < < 360,
sin46°+sin26°=0.
)
5. (a) Given that 3 + 2 log, x = log, y, show that y = 8x°.

3)

(b) Hence, or otherwise, find the roots & and S, where a < f, of the equation
3+ 2logy x =log, (14x — 3).

3)
(c) Show that log, o= -2.

1)
(d) Calculate log, S, giving your answer to 3 significant figures.

3)
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6. Figure 1

>
0 N\ ox
Figure 1 shows a sketch of the curve with equation y = f(x), where
fx)=10+1In(3x) — 3¢, 0.1 <x<3.3.

Given that f(k) = 0,

(a) show, by calculation, that 3.1 < £ <3.2.

(2)
(b) Find f'(x).
3)
The tangent to the graph at x = 1 intersects the y-axis at the point P.
(c¢) (1) Find an equation of this tangent.
(i1) Find the exact y-coordinate of P, giving your answer in the form a + In b.
)
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7. Figure 2

0 X

Figure 2 shows a sketch of the curve C with equation y =

, X # 3.

The points 4 and B on the curve have x-coordinates 3.25 and 5 respectively.

(a) Write down the y-coordinates of 4 and B.
1)

: . 4
(b) Show that an equation of C is 3y ,v#0.
y
(0))
The shaded region R is bounded by C, the y-axis and the lines through 4 and B parallel

to the x-axis. The region R is rotated through 360° about the y-axis to form a solid
shape S.

(c¢) Find the volume of §, giving your answer in the form 7 (a + b In ¢), where a, b and
c are integers.

(7

The solid shape S is used to model a cooling tower. Given that 1 unit on each axis
represents 3 metres,

(d) show that the volume of the tower is approximately 15500 m”.
(2)
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8. fx)=x*-2x-3, xe R,x> 1.

(a) Find the range of f.
(1)
(2)

(¢) Sketch the graph of f™', indicating clearly the coordinates of any point at which the
graph intersects the coordinate axes.

(b) Write down the domain and range of f.

“4)
Given that g(x) =[x — 4|, x € R,
(d) find an expression for gf(x).

(2)
(e) Solve gf(x)=38.

)

END
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