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Day 127 A Level Maths: A Tier 10-a-day

1 For a sample of 6 pairs of values of time spent
on social media and exam score, r = −0.667.
The critical value for a two-tailed test at the 5%
level is 0.8114.
Test, at this level, whether there is any
correlation between the two variables.

2 A driver at constant speed sees a hazard 50.4
m ahead. After a reaction time of 0.6 s she
brakes with deceleration 8 m s−2 and stops
exactly at the hazard. Find (a) her initial speed,
(b) the total time from seeing the hazard to
stopping.

3 A(−8, −3) and B(2, −3) are the ends of a
diameter of a circle.
(a) Find the equation of the circle, in the form x2

+ y2 + ax + by + c = 0.
(b) Show that C(−6, −7) lies on the circle.

4 A systematic sample is taken from a numbered
list of 675 items.
The 4th item chosen is number 87 and the 5th
item chosen is number 112.
Find the sampling interval, the number of the
first item chosen and the size of the sample.

5 A particle of mass 3 kg is acted on by forces F1

= (−14i + 6j) N and F2. Its acceleration is (−2i

− 3j) m s−2. Find (a) F2, (b) the angle between
F2 and i, to 1 d.p.
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6 Solve sin 2θ = 3 sin θ for −180° ≤ θ ≤ 180°.

7 The circle x2 + y2 − 2x + 4y − 20 = 0 passes
through P(−2, 2).
(a) Find the equation of the tangent at P, in the
form ax + by = c.
(b) Find the coordinates of the point where this
tangent crosses the x-axis.

8 An open-topped box has a square base of side
x cm and volume 500 cm3.

Show that its surface area is A = x2 +
2000

x ,

and find the least possible value of A, justifying
that it is a minimum.

9 The line y = kx − 3 is a tangent to the curve y =
x2 − 6x + 6.
(a) Find the possible values of k.
(b) For the larger value of k, find the
coordinates of the point of contact.

10 The region bounded by the curve y = x2 + 1, the
x-axis, x = 0 and x = 2 is rotated through 360°
about the x-axis.
Find the exact volume of the solid formed.
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