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A Bx+C
(a) Express PR in the form P + x§+ B where A, B and C are constants to be

determined. [5]

(b) Write down the exact values of sin 30° and cos 30°. Express sin (x 4+ 30°) in terms of sin x and
COS X.

Hence solve the equation
V3sinx+cosx=1 for —180° < x <180°. [6]
(¢) A curve has parametric equations

x=1+t2,y=t3.

d
Find dz in terms of z. Hence find the gradient of the curve at the point (2, 1). [4]

(i) Using a small angle approximation for cos x, show that, for small values of x,

xsecix = x(1— %xz)ﬂ.

Use a binomial expansion to show that, for small x,

xsectx = x+x3. [4]
0.1
(ii) Use this result to evaluate J. x sec”x dx approximately. [2]
0
. .. sinx o : )
(iii) By differentiating cosx’ show that the derivative of tanx is sec”x. [3]
(iv) Use integration by parts, together with the result Jtanx dx = —Incosx + ¢, to evaluate
0.1
f x sec?x dx.
0

Comment on the accuracy of the approximate result you found in part (ii). [6]
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(i) Show that the solution to the differential equation

dy_ &
dx y’
with y = 2 when x = 0, is
4x2+y? = 4. [4]

(ii) Show that parametric equations for the curve 4x2+ y? = 4 are
X =cos6, y=2sin6.

What sort of curve is this? [3]

Fig. 3 shows part of the curve, and a point P on it. The tangent at P meets the x-axis at Q. PQ makes
an angle B with the x-axis, and angle POQ is «, where 0° < o < 90°.

P(x,y)

Fig. 3

(iii) Express tan o in terms of x and y. Hence, using the differential equation given in part (i) and

d
the fact that dﬁ = tan 8, show that

tan o tan B = —4. [2]
(iv) You are given that, for a particular point on the curve, f = 2. Show that, for this point,
tanZo = 2.

Find the value of «, giving your answer to the nearest degree. [6]
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Fig. 4 shows the roof of a house. The coordinates of points A, B, C, D, E and F with respect to axes
Ox, Oy and Oz are as shown in the diagram. ABCDE is a plane. All lengths are in metres.

A(0,0,2)

B4,3,2)
F(4.2,44,1)

E(12,-1.6,0) & C(54,2.8,1)

D(6,2,0)

Fig. 4

—> —>
(i) Write down the vectors BC and BF. [1]

(ii) Show that triangle BCF is isosceles. [2]

4
(iii) Verify that the vector n;=| 3| is normal to the plane BCF. Deduce the equation of the
5

plane BCF. [5]
(iv) Verify that the cartesian equation of the plane through A, B and D is
3x —4y+ 5z = 10.

Write down a vector n, normal to this plane. [3]

2

(v) Find the angle between the planes BCF and ABCDE. [4]
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