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1 Inthisquestion you must show detailed reasoning.

n
a) By using partial fractions show that —_—=
(@) Bysngp r§1r2+3r+2

b) Hence determine the value of 3 _.
(b) r§1r2+3r+2

2 (a) A planellhastheequationr.

2

Answer all the questions.

1

1

3

Find the shortest distance between IT and C.

(b) Linesl, and |, have the following equations.

3 Inthisquestion you must show detailed reasoning.

Show that f:(x— 1) 2dx = 1.
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Find, in exact form, the distance between I1 and |
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6' = 15. Cisthe point (4, =5, 1).
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4 A 2-Dtransformation T is a shear which leaves the y-axisinvariant and which transforms the object
point (2, 1) to the image point (2, 9). A is the matrix which represents the transformation T.

(a) FindA. [3]

(b) By considering the determinant of A, explain why the area of a shapeisinvariant under T. [2]

5 A partlicle of mass 2kg moves along the x-axis. At time t seconds the velocity of the particle is
vms .

The particle is subject to two forces.
¢ One actsin the positive x-direction with magnitude %t N.
¢ One actsin the negative x-direction with magnitude vN.

(&) Show that the motion of the particle can be modelled by the differential equation

dav . 1. 1
E'FEV—ZL [1]

The particleis at rest whent = 0.

(b) Findvintermsof t. [9]
(c) Find the velocity of the particlewhent = 2. [1]
When t = 2 the force acting in the positive x-direction is replaced by a constant force of magnitude
2N in the same direction.

(d) Refinethe differential equation given in part (a) to model the motion for t = 2. [1]

() Use the refined model from part (d) to find an exact expression for v in terms of t for t > 2.

[3]
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6 Alisafixed point on a smooth horizontal surface. A particle P is initially held at A and released
from rest.

It subsequently performs simple harmonic motion in a straight line on the surface. After its release
it is next at rest after 0.2 seconds at point B whose displacement is 0.2m from A. The point M is
halfway between A and B.

The displacement of P from M at timet seconds after release is denoted by xm.

(@ On the axes provided in the Printed Answer Booklet, sketch a graph of x against t for
0<t<04. [4]

(b) Find the displacement of P from M at 0.75 seconds after release. [2]

7 InanArgand diagram the points representing the numbers 2 + 3i and 1 — i are two adjacent vertices

of asquare, S.
(@) Findtheareaof S [3]
(b) Find al the possible pairs of numbers represented by the other two vertices of S [4]

8 Inthisquestion you must show detailed reasoning.

(@) By writing sin6 in terms of € and e show that

sin®6 = (10— 15c0s20 + 6c0S46 — COS66). [5]
(b) Hence show that siniz = 3%/20—14/2. 3]
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9 Inthisquestion you must show detailed reasoning.

The diagram below showsthe curve r = JSnees™ for 0< 6 < 7.

(@)
(b)

10 (@

(b)
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O: >0=0

Find the exact area enclosed by the curve.

1

Show that the greatest value of r on the curveis 4/ geg.

Use differentiation to find the first two non-zero terms of the Maclaurin expansion of

1
In(E + cosx).

By considering the root of the equation In<l + cosx) = 0 deducethat 7 =~ 34/ 3In<%>.

2

END OF QUESTION PAPER
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