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1 Sketch the graph ofy = eax − 1 wherea is a positive constant. [2]

2 Given that3��1 + 9x� ≈ 1+ 3x + ax2 + bx3 for small values ofx, find the values of the coefficientsa
andb. [3]

3 A curve has equation

y = 2− tanx
1+ tanx

.

Find the equation of the tangent to the curve at the point for which x = 1
40, giving the answer in the

form y = mx + c wherec is correct to 3 significant figures. [6]

4 A curve has parametric equations

x = t2 + 3t + 1, y = t4 + 1.

The pointP on the curve has parameterp. It is given that the gradient of the curve atP is 4.

(i) Show thatp = 3��2p + 3�. [3]

(ii) Verify by calculation that the value ofp lies between 1.8 and 2.0. [2]

(iii) Use an iterative formula based on the equation in part(i) to find the value ofp correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. [3]

5 Use the substitutionu = 4− 3 cosx to find the exact value ofÔ
1
20

0

9 sin 2x��4− 3 cosx� dx. [8]

6 The anglesA andB are such that

sin�A + 45Å� = �2ï2�cosA and 4 sec2B + 5 = 12 tanB.

Without using a calculator, find the exact value of tan�A − B�. [8]

7 (i) Show that�x + 1� is a factor of 4x3 − x2 − 11x − 6. [2]

(ii) FindÔ 4x2 + 9x − 1

4x3 − x2 − 11x − 6
dx. [8]

8 A plane has equation 4x − y + 5Ï = 39. A straight line is parallel to the vectori − 3j + 4k and passes
through the pointA �0, 2,−8�. The line meets the plane at the pointB.

(i) Find the coordinates ofB. [3]

(ii) Find the acute angle between the line and the plane. [4]

(iii) The pointC lies on the line and is such that the distance betweenC andB is twice the distance
betweenA andB. Find the coordinates of each of the possible positions of the pointC. [3]
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9 (a) It is given that�1+ 3i�w = 2+ 4i. Showing all necessary working, prove that the exact value of�
w2 � is 2 and find arg�w2� correct to 3 significant figures. [6]

(b) On a single Argand diagram sketch the loci�Ï � = 5 and�Ï − 5� = �Ï �. Hence determine the complex
numbers represented by points common to both loci, giving each answer in the formrei1. [4]

10 Naturalists are managing a wildlife reserve to increase thenumber of plants of a rare species. The
number of plants at timet years is denoted byN, whereN is treated as a continuous variable.

(i) It is given that the rate of increase ofN with respect tot is proportional to�N − 150�. Write
down a differential equation relatingN, t and a constant of proportionality. [1]

(ii) Initially, when t = 0, the number of plants was 650. It was noted that, at a time when there were
900 plants, the number of plants was increasing at a rate of 60per year. ExpressN in terms oft.

[7]

(iii) The naturalists had a target of increasing the number of plants from 650 to 2000 within 15 years.
Will this target be met? [2]
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