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1.  Evaluate j , @) dx (4)
2. f(X) =% + ¢ - 3x + 7.
Find the set of values of x for which f(X) isincreasing. (5)

3. Giventhat p=log,3 and q=1og, 5, find expressionsintermsof p and q for
(@ log, 45, (3)

(b) log, 0.3 )

4.  The coefficient of X% in the binomial expansion of (1 + kx)’, wherek s apositive
constant, is 525.

(@ Findthevaue of k. (3
Using this value of k,

(b)  show that the coefficient of x* in the expansion is 4375, (2
(o) findthefirst three termsin the expansion in ascending powers of x of

2-x)(1+k9)". (3)

5. (@ Writedown the exact value of cos % : Q)

The finite region Ris bounded by the curve y = cos” X, where x is measured in radians,
the positive coordinate axes and the line x = % :

(b) Usethe trapezium rule with three equally-spaced ordinates to estimate the area
of R, giving your answer to 3 significant figures. )

The finite region Sis bounded by the curve y = sin® x, where x is measured in radians,
the positive coordinate axes and the line x = % :

(c) Using your answer to part (b), find an estimate for the area of S 3
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Figurel

Figure 1 showstriangle ABC in which AC=8cm and £ZBAC = ZBCA = 30°.

(@) Findthe areaof triangle ABC in the form k3.

The point M is the mid-point of AC and the points N and O lie on AB and BC
such that MN and MO are arcs of circles with centres A and C respectively.

(b)  Show that the area of the shaded region BNMO is 8 (243 — m) cm?”.

()

(4)

The circle C has the equation
X2 +y*+10x— 8y + k=0,
where k is a constant.

Given that the point with coordinates (-6, 5) lieson C,

(@ findthe value of k, (2

(b) find the coordinates of the centre and the radius of C. 3

A straight line which passes through the point A (2, 3) isatangent to C at the point B.

(©)  Find thelength AB in the form k~/3. (5)
Turn over
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8. Amy plansto join asavings scheme in which she will pay in £500 at the start of
each year.

One scheme that she is considering pays 6% interest on the amount in the account
at the end of each year.

For this scheme,
(@ find the amount of interest paid into the account at the end of the second year, 3

(b) show that after interest is paid at the end of the eighth year, the amount in the
account will be £5246 to the nearest pound. (4)

Another scheme that she is considering pays 0.5% interest on the amount in the
account at the end of each month.

(©) Find, to the nearest pound, how much more or less will be in the account at
the end of the eighth year under this scheme. )

9.  The polynomia f(x) is given by
f(x) = X + ko — 7x — 15,
wherek is a constant.
When f(x) isdivided by (x + 1) the remainder isr.

When f(x) isdivided by (x — 3) the remainder is 3r.

(@ Findthevaue of k. (5)
(b) Findthevaueofr. (1)
(c) Show that (x— 5) isafactor of f(x). (2
(d) Show that thereisonly onereal solution to the equation f(x) = 0. 4)

END
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