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(a) Express as a fraction in its simplest form

2 13
+ .
x—3 x> +4x-21
3
(b) Hence solve
2 13
+— =1.
x-3 x"+4x-21
3

Every £1 of money invested in a savings scheme continuously gains interest at a rate of 4%
per year. Hence, after x years, the total value of an initial £1 investment is £y, where

y=1.04"

(a) Sketch the graph of y = 1.04", x > 0.
(2)
(b) Calculate, to the nearest £, the total value of an initial £800 investment after 10 years.

2)

(¢) Use logarithms to find the number of years it takes to double the total value of any initial
investment.

(€))

(a) Write down the first 4 terms of the binomial expansion, in ascending powers of x, of
(1+ax)", n>2.

(2)
Given that, in this expansion, the coefficient of x is 8 and the coefficient of x* is 30,
(b) calculate the value of n and the value of a,

“4)
(¢) find the coefficient of x”.

(2)
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Figure 1

Figure 1 shows the curve C with equation y = f(x), where
fx) = 3 —x%, x>0.
X

Given that C crosses the x-axis at the point 4,

(a) find the coordinates of 4.
3)

The finite region R, bounded by C, the x-axis and the line x = 1, is rotated through 27 radians
about the x-axis.

(b) Use integration to find, in terms of 7, the volume of the solid generated.

(7
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(a) Prove that

1-tan’ @
1+tan* @ =cos2f.
C))
(b) Hence, or otherwise, prove
tan> = =3 - 242
8
3)
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Figure 2

Figure 2 shows part of the curve with equation

r
y=¢ecosx, 0<x< 5

The finite region R is bounded by the curve and the coordinate axes.

(a) Calculate, to 2 decimal places, the y-coordinates of the points on the curve where

T Vs
x=0, —, — and —.

3 2
3
(b) Using the trapezium rule and all the values calculated in part (@), find an approximation
for the area of R.
C))

(c) State, with a reason, whether your approximation underestimates or overestimates the
area of R.

2)
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The functions fand g are defined by
fix> |x—al+ta, xeR,

g x> 4x+a, x e R.
where a is a positive constant.

(a) On the same diagram, sketch the graphs of f and g, showing clearly the coordinates of
any points at which your graphs meet the axes.

C))

(b) Use algebra to find, in terms of a, the coordinates of the point at which the graphs of
fand g intersect.

3)
(¢) Find an expression for fg(x).
(2)
(d) Solve, for x in terms of a, the equation
fg(x) = 3a.
3)
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The curve C has equation y = f(x), where
1
fx)=3Inx+—, x>0.
X

The point P is a stationary point on C.

(a) Calculate the x-coordinate of P.

“4)

(b) Show that the y-coordinate of P may be expressed in the form k£ — k In k, where £ i1s a
constant to be found.

2
The point QO on C has x-coordinate 1.
(¢) Find an equation for the normal to C at Q.
“4)
The normal to C at Q meets C again at the point R.
(d) Show that the x-coordinate of R
. . . 2
(i) satisfies the equation 6 Inx +x+ — -3 =0,
X
(i1) lies between 0.13 and 0.14.
C))
END
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