Core 2 Integration Questions
(From AEA Papers)

For answers, see the AEA website

2004, Question 4:

4. Figure 1

e 4y —-3x=0
(0. 4)

The cucle, with centre C and radms r. touches the y-axis at (0. 4) and alo touches the lme with
equation 4y — 3x = 0. as shown m Fig. L.

(@) (1 Fmd the value of r.
() Show that  arctan (i) + 2 arctan (%} = %fr.
8)

The lme with equation 4x + 3y =g, g > 12, & a tangent to the cncle.

(b) Fmd the value of g.
“
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2007, Question 2:

2. (a) On the same diagram sketch y = x and y = \x, for x > 0. and mark clearly the coordmates of
the pomts of mtersection of the two graphs.

@)
(p) With reference to vour sketch, explam why there exists a value @ of x (a = 1) such that
J x dx = J Vao d.
0 0
@)
(c) Find the exact value of a.
)
() Hence, or otherwise, find a non-comstant fimction f{x) and a constant & (b # 0) such that
b b
J f(x) de = J V[f(x)] dx.
-5 -5
@)

2012, Question 6:

-

o o] X
Figure 1

Figure 1 shows a sketch of the curve with equation v = (x + a)(x — b)*, where a and b are positive
constants, The curve cuts the x-axis at P and has a maximum point at 8 and a mimmum point at Q.

{a) Write down the coordinates of P and ) in terms of a and 5.
(2)

(b} Show that &, the area of the shaded region between the curve PSQ and the x-axis, is given

(a+b)’
by G =u_
12
(6]
The rectangle PORST has RST parallel o OF and both PT and QR are parallel to the y-axis.
o . -
{c) Show that —J =k , where & 1s a constant independent of g and b and find the
Area of PORST

value of k.
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