













































































































































































October 2024

1. A continuous curve has equation y = f(x).

A table of values of x and y for y = f(x) is shown below.

X 0.5 1.75 3 4.25 5.5

y 3.479 6.101 7.448 6.823 5.182

Using the trapezium rule with all the values of y in the given table,

(a) find an estimate for

giving your answer to one decimal place.

&)

(b) Using your answer to part (a) and making your method clear, estimate

I | (f(x)+4x) dx

5

2

8.58



8.59
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8. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

A
y C

Figure 1

Figure 1 shows a sketch of part of the curve C, with equation
y=x"+3 x>0

and part of the curve C, with equation

The curves C, and C, intersect at the points P and Q as shown in Figure 1.

(a) Use algebra to find the x coordinate of P and the x coordinate of Q.
“4)

The finite region R, shown shaded in Figure 1, is bounded by C, and C,

(b) Use algebraic integration to find the exact area of R.

“4)

8.60



8.61
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) The table below shows values of x and y, where y = log  (x +5), for x values
between —1 and 4

X -1 0 1 2 3 4

y=log, (x+5)  log,4 | log,5 | log, 6 | log,7 | log,8 | log, 9

Using the trapezium rule with all the y values in the given table, show that
4
I log, (x +5) dx = log, k
-1

where £ is an integer to be found.

&)

(i1) Find the value of a such that

2logs (5 —a) —logs(a +25) =1
S))

8.62



8.63
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Figure 3

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 3 shows a sketch of part of the curve with equation

Ml )

The curve has a turning point at the point M, as shown in Figure 3.

(a) Using calculus, find the coordinates of M.

(5)
The curve crosses the x-axis at the point P, as shown in Figure 3.
(b) Use algebra to find the x coordinate of P.
(2)
The finite region R, shown shaded in Figure 3, is bounded by the curve, the line
through M parallel to the x-axis and the line through P parallel to the y-axis.
(c) Use algebraic integration to find the area of R, giving your answer
to one decimal place.
(5)

8.64



8.65



