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1. The points A and B have coordinates (- 2, 7) and (6, 13), respectively. The point C is the midpoint
of AB. The line L is the perpendicular bisector of AB.

(@ (i) Find the gradient of AB.

(i)  Find the equation of L. [7]

(b) The line L intersects the line y = 2 at the point D.

(i) Show that D has coordinates (8, 2).

(i) Find the value of tan BDC. [6]
2. Simplify
7-J11
@ S X
56 7
(b) 75— *0-(2)". 4

3. The curve C has equation y = x> + 7x + 14.
(@ The point P has coordinates (-1, 8) and lies on the curve C. Find the equation of the
normal to C at P. [5]
(b) The point Q lies on C and is such that the tangent to C at Q has equation
y==-3x+g,

where ¢ is a constant. Find the coordinates of Q and the value of c. [4]

4. Use the binomial theorem to express (2— \/§)5 in the form a+b-/3 , where a, b are integers
whose values are to be found. [5]

5. (a) Express—3x>+ 24x—55inthe form a(x + b)* + ¢, where the values of the constants
a, b, ¢ are to be found. [3]

(b) Hence, without any further calculation, sketch the graph of y = —3x2 + 24x — 55,
indicating the coordinates of its stationary point. [2]
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6. (a) Show that the equation
x>+ QRk-5)x+(k>-5k+8) =0

has no real roots, whatever the value of the constant k. [4]

(b) Find the range of values of x satisfying the inequality

2x%+ 13x =24 < 0. [3]
. s . dy . o
7. (a) Giventhaty=-7x--8x + 11, find dx from first principles. [5]
3 4
(b) Differentiate 9x2 ——+6 with respect to x. [2]

X3

8. The polynomial px3 — 13x? + gx + 12 has x — 3 as a factor. When the polynomial is divided by
x + 2, the remainder is —50.

(a) Write down two equations satisfied by p and ¢. Hence, show that p = 6 and ¢ = —19. [6]

(b) Factorise 6x° — 13x% — 19x + 12. [3]

TURN OVER
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9.

Figure 1 shows a sketch of the graph of y = f(x). The graph has a minimum point at (-1, —4) and
intersects the x-axis at the points (-3, 0) and (1, 0).

y

(—3,0) @) (1,0)

(=1,-4)

Figure 1

(a) Sketch the graph of y = —% f(x), indicating the coordinates of the stationary point and
the coordinates of the points of intersection of the graph with the x-axis. [3]

(b) Figure 2 shows a sketch of the graph having one of the following equations with an
appropriate value of p, g, r or s.
y =f(x) + p, where p is a constant
vy =f(gx), where g is a constant
v =rf(x), where r is a constant
y=f(x+s), where sis a constant

y

(—3,0) @) (9,0)

(3.-4)

Figure 2

Write down the equation of the graph sketched in Figure 2, together with the value of the
corresponding constant. [2]
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10. The curve C has equation
y=x3+kx?+ 15x + 8,

where k is a constant. The two stationary points on the graph of C are denoted by Q and R.
The x-coordinate of Q is 5.

dy

(a) Find dx and hence show that k = -9. [3]
(b) Find the x-coordinate of R. [2]
(c) Determine the nature of each of the stationary points Q and R. [2]

END OF PAPER
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