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1.

Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 – 3x)5,
giving each term in its simplest form.
(4)
May 2012

f(x) = 3x3 − 5x2 − 58x + 40.

2.

(a) Find the remainder when f (x) is divided by (x − 3) .
(2)
Given that (x − 5) is a factor of f(x) ,
(b) find all the solutions of f(x) = 0 .
(5)
June 2010
f(x) = 2x3 – 5x2 + ax + 18

3.
where a is a constant.
Given that (x – 3) is a factor of f(x),
(a) show that a = –9,

(2)
(b) factorise f(x) completely.
(4)
Given that
g(y) = 2(33y) – 5(32y) – 9(3y) + 18,
(c) find the values of y that satisfy g(y) = 0, giving your answers to 2 decimal places where
appropriate.
(3)
May 2013
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4.

(a) Show that the equation
3 sin2 θ – 2 cos2 θ = 1
can be written as
5 sin2 θ = 3.
(2)

(b) Hence solve, for 0° ≤ θ < 360°, the equation
3 sin2 θ – 2 cos2 θ = 1,
giving your answer to 1 decimal place.

(7)
January 2008

5.

The circle C has equation
x2 + y2 − 20x − 24y + 195 = 0.
The centre of C is at the point M.
(a) Find
(i) the coordinates of the point M,
(ii) the radius of the circle C.
(5)
N is the point with coordinates (25, 32).
(b) Find the length of the line MN.
(2)
The tangent to C at a point P on the circle passes through point N.
(c) Find the length of the line NP.
(2)
January 2013
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f (x) = x4 + 5x3 + ax + b,

6.
where a and b are constants.

The remainder when f(x) is divided by (x – 2) is equal to the remainder when f(x) is divided
by (x + 1).
(a) Find the value of a.
(5)
Given that (x + 3) is a factor of f(x),
(b) find the value of b.
(3)
January 2009
y

7.
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Figure 3
The points A and B lie on a circle with centre P, as shown in Figure 3.
The point A has coordinates (1, –2) and the mid-point M of AB has coordinates (3, 1).
The line l passes through the points M and P.
(a) Find an equation for l.
(4)
Given that the x-coordinate of P is 6,
(b) use your answer to part (a) to show that the y-coordinate of P is –1,
(1)
(c) find an equation for the circle.
(4)
May 2007
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8.

(a) Sketch the graph of y = 7x, x ∈ ℝ, showing the coordinates of any points at which the
graph crosses the axes.
(2)
(b) Solve the equation
72x − 4(7x) + 3 = 0,
giving your answers to 2 decimal places where appropriate.
(6)
January 2011

9.

Figure 4

x

y

x

Figure 4 shows an open-topped water tank, in the shape of a cuboid, which is made of sheet
metal. The base of the tank is a rectangle x metres by y metres. The height of the tank is
x metres.
The capacity of the tank is 100 m3.
(a) Show that the area A m2 of the sheet metal used to make the tank is given by
A=

300
+ 2x2.
x
(4)

(b) Use calculus to find the value of x for which A is stationary.
(4)
(c) Prove that this value of x gives a minimum value of A.
(2)
(d) Calculate the minimum area of sheet metal needed to make the tank.
(2)
January 2008
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