L6 Mathematics

January Exam
Paper 2 (TeacherY)
January 2025

2024-2025

Duration: 1 hour 4 minutes

Total number of marks: 53
Write your answers on file paper.

You are permitted to use a scientific or graphical calculator in this
paper.

Final answers should be given to a degree of accuracy appropriate
to the context.

Relevant information from the formula booklet is given below:

Formulae
AS Level Mathematics A (H230)

Binomial series

(a+b)" =a"+"C,d"b+"C, a"b*+ ... +"C,a" b+ ... +b" (neN),

!
where "C, = g
r ri(n-r)!

Differentiation from first principles
f(x+h)-f(x)
h

f'(x)= lim



In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
f(x) = 2x’ — 3ax” + bx + 8a
where a and b are constants.

Given that (x — 4) is a factor of f(x),

(a) use the factor theorem to show that

10a=32+5b
()
Given also that (x — 2) is a factor of f(x),
(b) express f(x) in the form
f)=Qx+hbHx—4)(x-2)
where £ is a constant to be found.
4)
(c) Hence,
(1) state the number of real roots of the equation f(x) =0
(i1) write down the largest root of the equation f (%x) =0
(2)

2.

(a) Write 3x% +24x+5 in the form a(x+b)? +¢, where a, b and ¢ are constants to be determined.
[31]
The finite region R is enclosed by the curve y = 3x% +24x+5 and the x-axis.

(b) State the mequalities that define R, including its boundaries. [2]

3.
In this question you must show detailed reasoning.

(a) Show that (x+2)* —6(x+2)* —16 = x* +8x> + 18x* + 8x—24. [1]

(b) Hence solve the equation x* + 8> + 18x% +8x—24 = 0. [4]



A (x—2)cm D C

Figure 1

Figure 1 shows a sketch of triangle 4BD and triangle BCD

Given that

ADC 1s a straight line
BD = (x +3)cm
BC=xcm

angle BDC = 30°
angle BCD = 140°

(a) show that x = 10.5 correct to 3 significant figures.

Given also that 4D = (x — 2)cm

(b) find the length of 4B, giving your answer to 3 significant figures.

5

A circle, C, has equation x*—6x+ y2 = 16.

A second circle, D, has the following properties:

The line through the centres of circle C and circle D has gradient 1.
Circle D touches circle C at exactly one point.
The centre of circle D lies in the first quadrant.

Circle D has the same radius as circle C.

Find the coordinates of the centre of circle D.

)

(@)

[5]



The points 4 and B have coordinates (4, 8) and (6, p) respectively, where p 1s a positive constant
and p # 8.

(a) Find, in terms of p, the coordinates of the midpoint of AB. [1]

(b) Find, in terms of p, the gradient of the line AB. [1]

The perpendicular bisector of 4B intersects the positive x-axis at the point where x = %p.

(¢) Determine the x-coordinate of this point of intersection. [5]

7.
(a) The curve y = v2x—1 1s stretched by a scale factor % parallel to the x-axis.

Find the equation of the curve after it has been stretched. [2]

4

O)’ and as a result, the point on the curve

(b) The curve y = y2x—1 1s translated by the vector <—
where x = 5 1s transformed to the point P.

Find the coordinates of P. [2]

8.
The binomial expansion of

(1 + ax)"
up to and including the term in x” is

I—Ex+kr2
2

where g and k are constants.

(a) Show that a = —g

2)

(b) Hence find the value of &
(2)

Using the expansion and making your method clear,

. 17\ .
(c) find an estimate for the value of (E) , giving your answer to 4 decimal places.

2)
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Figure 4
Figure 4 shows a sketch of the circle C
* the point P (-1, k + 8) is the centre of C
+ the point O (3, k* — 2k) lies on C
* [k is a positive constant
* the line / is the tangent to C at Q
Given that the gradient of / 1s —2
(a) show that
k> —3k—10=0

C))

(b) Hence find an equation for C
)



