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Day 61 A Level Maths: A Tier 10-a-day

1 f(x) = x − 6 and g(x) = x2 − 6.
Solve gf(x) = 3.

2 A systematic sample is taken from a numbered
list of 112 items.
The 4th item chosen is number 15 and the 6th
item chosen is number 23.
Find the sampling interval, the number of the
first item chosen and the size of the sample.

3 Find the exact value of

∫5

1
(
3
x +

1
x2 ) dx.

4 The diagram shows the curve y = f(x), with
turning points A and B.
Find the coordinates of the turning points of
(a) y = 2f(x) (b) y = f(x) + 2

5 A 4 kg particle hangs in equilibrium from two
light strings, as shown. Find the tension in each
string (T1 in the string at angle α). Take g = 9.8.
Give answers to 3 s.f. if not exact.
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6
A is acute and B is obtuse, with sin A =

3
5 and

cos B = − 4
5 .

Find the exact values of tan(A−B) and
tan(A+B).

7 A particle is projected at 14 m s−1 up a line of
greatest slope of a rough plane inclined at α,

where tan α =
3
4 . The coefficient of friction is

0.25. Find (a) the greatest distance it moves up
the plane, (b) its speed on returning to the start.
Take g = 9.8. Give answers to 3 s.f. if not exact.

8
f(x) = x2 − 2x + 3, x ∈ ℝ, and g(x) =

10
x + 2 , x >

−2.
(a) Find the range of f.
(b) Show that gf is defined and find its range.

9 The Venn diagram shows the numbers of 37
students in sets A and B.
(a) Find the value of x.
(b) A student in B is chosen at random. Find
P(A).

10 The equation ex = 6x + 5 has a root α. Use the
iteration xn+1 = ln(6x + 5) with x0 = 3
to find x1, x2 and x3 to 4 d.p., and hence the
value of α to 2 d.p. (continue until the 2 d.p.
value is settled).
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