L6 Mathematics

January Exam
Paper 2 (TeacherY)
January 2024

2023-2024

Duration: 1 hour 3 minutes

Total number of marks:
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



1.
(a) Sketch the curve with equation

y=— x#0
where £ 1s a positive constant.
()
(b) Hence or otherwise, solve
16 < 5
3)
2.
The circle C has equation
X2+ y?—6x+10y+k=0
where £ is a constant.
(a) Find the coordinates of the centre of C.
2)
Given that C does not cut or touch the x-axis,
(b) find the range of possible values for £.
3)

3.
6
(a) Find and sumplify the first three terms in the expansion, in ascending powers of x, of (2 + %kx) ,
where £ 1s a constant. [3]

6
(b) In the expansion of (3 —4x) (2 + %kx) , the constant term 1s equal to the coefficient of x%.

Determine the exact value of %, given that £ 1s positive. [3]
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Figure 1
Figure 1 is a sketch showing the position of three phone masts, 4, B and C.
The masts are identical and their bases are assumed to lie in the same horizontal plane.
From mast C
* mast 4 is 8.2 km away on a bearing of 072°
* mast Bis 15.6 km away on a bearing of 039°

(a) Find the distance between masts 4 and B, giving your answer in km to one
decimal place.

3

An engineer needs to travel from mast 4 to mast B.

(b) Give a reason why the answer to part (a) is unlikely to be an accurate value for the
distance the engineer travels.

1)
In this question you must show detailed reasoning.

Solutions relying on calculator technology are not acceptable.

The curve C, has equation y = 8 — 10x + 6x* — x°
The curve C, has equation y = x* —12x + 14

(a) Verify that when x =1 the curves Cand C,intersect.
2)

The curves also intersect when x = k.

Given that k<0

(b) use algebra to find the exact value of £.
)



(a)

(b)

()

The curve C has equation y = f(x)
C has a maximum point at P with coordinates (a, 2b) as shown in the diagram below.

VA

2b

A
4

C is mapped by a single transformation onto curve C4 with equation y = f(x + 2)

=V

State the coordinates of the maximum point on curve C4
[1 mark]

C is mapped by a single transformation onto curve C, with equation y = 4f (x)

State the coordinates of the maximum point on curve Cy
[1 mark]

C is mapped by a stretch in the x-direction onto curve C3 with equation y = f(3x)

State the scale factor of the stretch.
[1 mark]

(10, 80)

=V

Figure 3

Figure 3 shows a sketch of a curve C and a straight line /.

Given that

C has equation y = f(x) where f (x) is a quadratic expression in x

C cuts the x-axis at 0 and 6

I cuts the y-axis at 60 and intersects C at the point (10, 80)

use inequalities to define the region R shown shaded in Figure 3.

®



Figure 4
The line 7, has equation y = %x +6

The line 7, is perpendicular to /; and passes through the point B(8,0), as shown in the
sketch in Figure 4.

(a) Show that an equation for line /, is

Sx+ 3y =40
3
Given that
 lines / and /, intersect at the point C
* line /, crosses the x-axis at the point 4
(b) find the exact area of triangle 4BC, giving your answer as a fully simplified
fraction in the form £
)
9.
The points P and Q have coordinates (—6, 15) and (12, 19) respectively.
(a) (i) Find the coordinates of the midpoint of PQ
[1 mark]
(a) (ii) Find the equation of the perpendicular bisector of PQ
Give your answer in the form ax + by = ¢ where a, b and ¢ are integers.
[4 marks]
(b) (i) A circle passes through the points P and Q
The centre of the circle lies on the line with equation 2x — 5y = —30
Find the equation of the circle.
[3 marks]

(b) (ii) The circle intersects the coordinate axes at n points.

State the value of n
[1 mark]



