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Formulae
AS Level Mathematics A (H230)

Binomial series

(a+p"=a"+"Cd" b+ "C,a" p*+..+"Ca b +...+8  (neN),

n _ _ n _ n!
where Cf_”Cf_< >_r!(n—r)!

Differentiation from first principles

Standard deviation
>(x— X _x2 Zf > fx
V V or —V =t

Thebinomial distribution

If X~ B(n, p) then P(X (x>p 1-p)" "%, mean of Xisnp, variance of X is np(1—p)
Kinematics

v=u+at

s= u+zat®

s=3(u+V)t

V2 = %+ 2as

s=u—zat
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Section A: Pure Mathematics
Answer all the questions.

1 Inthisquestion you must show detailed reasoning.

Solve the equation x(3—+/'5) = 24, giving your answer in the form a+ by5, where a and b are

positive integers. [3]

2 (@) Express5x?—20x+ 3intheform p(x+q)°+r, wherep, g and r areintegers. [3]

(b) State the coordinates of the minimum point of the curve y = 5x% — 20x+ 3. [2]

(c) State the equation of the normal to the curve y = 5x° — 20x+ 3 at its minimum point. [1]

3 (a) Sketchthecurvey =—i2. [1]
X

(b) Thecurvey =—i2 istranslated by 2 unitsin the positive x-direction.
X

State the equation of the curve after it has been transl ated. [2]

(c) Thecurvey :—% is stretched parallél to the y-axis with scale factor % and, as aresult, the

point (% - ) on the curve is transformed to the point P.

State the coordinates of P. [2]

4 (@) Find and simplify the first three terms in the expansion of (2— 5x)5 in ascending powers of X.

[3]
(b) In the expansion of (1+ax)’(2—5x)°, the coefficient of x is 48.

Find the value of a. [3]
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5 PointsA, B, C and D have position vectors a = (;) b= @ c= (Z) andd = (i)

(@) Find the value of k for which D isthe midpoint of AC. [1]
(b) Find the two values of k for which |AD| = v13. [3]
(c) Find onevalue of k for which the four points form atrapezium. [2]

6 Inthisquestion you must show detailed reasoning.
(a) Show that the equation 6cos’6 = @no coso + 4

can be expressed in the form 6sin®0+sno—2= 0. [2]

(b)

L

y = 6c0s°0

y = tane coso + 4

>0

O 360°

The diagram shows parts of the curves y = 6cos’6 and y = tan cos6+4, where 6 is in
degrees.

Solve the inequality 6cos’0 > anocoso + 4 for 0° < 6 < 360°. [5]
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y=(-xx-1)

The diagram shows part of the curve y = (5—X) (x— 1) and theline x = a.

Given that the total area of the regions shaded in the diagram is 19 units?, determine the exact value
of a. [8]

8 (a) Show that the equation 2log,x = log,(kx— 1) + 3, where k is a constant, can be expressed in
the form x* —8kx+ 8 = 0. [4]

(b) Giventhat the equation 2log,x = log,(kx— 1) + 3 has only onereal root, find the value of this
root. [4]
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Section B: Mechanics
Answer all the questions.

9 Threeforces <_g) N, (;.2)) N and F N act on a particle.

Given that the particle isin equilibrium under the action of these three forces, calculate F. [2]
10
v(ms™
18_
91--------—-----=% .
l
|
0 ! ; -t
0 5 10

The diagram shows the velocity-time graph modelling the velocity of a car as it approaches, and
drives through, aresidential area.

The velocity of the car, vms™, at time t seconds for the time interval 0 <t < 5is modelled by the
equation v = pt’>+qt+r, wherep, g and r are constants.

It is given that the acceleration of the car is zero a t = 5 and the speed of the car then remains
constant.

(@) Determinethevauesof p,qandr. [9]

(b) Calculate the distance travelled by the car fromt = 2tot = 10. [3]
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11 Two small balls P and Q have masses 3kg and 2kg respectively. The balls are attached to the ends
of astring. P is held at rest on a rough horizontal surface. The string passes over a pulley which
is fixed at the edge of the surface. Q hangs vertically below the pulley at a height of 2m above a

horizontal floor.
P
3 €
g
o

? 2kg
2m

'

40N

The systemisinitialy at rest with the string taut. A horizontal force of magnitude 40N actson P as
shown in the diagram.

P isreleased and moves directly away from the pulley. A constant frictional force of magnitude 8N
opposes the motion of P. It isgiven that P does not leave the horizontal surface and that Q does not
reach the pulley in the subsequent motion.

The balls are modelled as particles, the pulley is modelled as being small and smooth, and the
string is modelled as being light and inextensible.

(@) Show that the magnitude of the acceleration of each particleis2.48ms2. [9]

(b) Find the tension in the string. [2]

When the balls have been in motion for 0.5 seconds, the string breaks.

(c) Find the additional time that elapses until Q hits the floor. [9]
(d) Find the speed of Q asit hitsthe floor. [2]
(e) Write down the magnitude of the normal reaction force acting on Q when Q has come to rest

on the floor. [1]
(f) State oneimprovement that could be made to the model. [1]

END OF QUESTION PAPER
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