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1 Find the cartesian equation corresponding to the polar equatdr/2) seq — %n). [3]

Sketch the the graph of= (v/2) se¢6 - %171), for —%n <f< %n, indicating clearly the polar coordinates
of the intersection with the initial line. [2]

2  The curveC has equatiory = 2% for 0 <x<4. Find
(i) the mean value of with respect toc for 0 < X < 4, [3]

(ii) they-coordinate of the centroid of the region enclosedlyhe linex = 4 and thex-axis. [3]

3 Find the general solution of the differential equation

d’>x  dx
Z 44" 4 13x = 26t2 13.
dt2+ dt+ 3X=26t"+3t+13 [6]

4 Letf(r)=r(r +1)(r +2). Show that
f(ry—f(r—21)=3r(r +1). [1]

n
Hence show tha}’ r(r + 1) = In(n+ 1)(n+ 2). [2]
r=1
n n
Using the standard result fdr, r, deduce thad’ r? = In(n+ 1)(2n+1). [2]
r=1 r=1

Find the sum of the series
1242x 22+ F+2x 42 +5°+2x 6%+ ... +2(n-1)? + n?,
wheren is odd. 3]

o0

5 Letl, denotej x"e > dx. Show thatl, = Inl
0

forn> 1. [2]

n-1’

Prove by mathematical induction that, for all positive integeis, = o [6]
6 Use de Moivre’s theorem to show that
cos® = 8codH-8cogh +1. [3]

Without using a calculator, verify that co8 4 — cos 3 for each of the valueg = %n %n, %n . [2]

Using the result cosB= 4 cos 6 — 3 cosd, show that the roots of the equation
8c*+4c3-8c2-3c+1=0

are cosir, cos3rm, cos2r, —1. [2]
Deduce that cokr + cos3z + cos3n = 3. [2]
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7 The curveC has equation

X

Y= AX + XTz’
whereA is a non-zero constant. Find the equations of the asymptotés of [3]
Show thatC has no turning points it < O. [3]
SketchC in the casél = —1, stating the coordinates of the intersections with the axes. [3]

8 The curveC has parametric equations
3
x=3t3-Int, y=3t2,

for 1 <t < 3. Find the arc length of. [6]

Find also the area of the surface generated whé&nrotated through 2radians about thg-axis.

[4]

9 The plandT has equation
r=2i+3j—k+A(i —2j + 2k) + u(3i+j — 2k).
The linel, which does not lie i, has equation

r = 3i+6j + 12k + t(8i + 5j — 8K).

Show that is parallel toll. [4]
Find the position vector of the point at which the line with equatien5i — 4j + 7k + s(2i —j + k)
meetsIT. [4]
Find the perpendicular distance from the point with position vecterldij + 2k to l. [4]

10 Write down the eigenvalues of the matéx where
1 4 -16
A=|0 2 3. [1]
0O O 3

Find corresponding eigenvectors. [4]

Let n be a positive integer. Write down a mati®and a diagonal matri® such that

A" = PDP 1. [2]

Find P! andA". [5]
; ; —N AN

Hence find lim3™A"). [1]
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11 Answer onlyone of the following two alternatives.

EITHER

The roots of the equatioxf — 3x* + 5x— 2 =0 areq, 8, v, §, anda" + " + y" + 8" is denoted by5, .
Show that

S"I+4 - BS"HZ + SS"H—]_ - 231 =0. [2]

Find the values of

() S, ands,, 3]
(i) S, ands,. [6]
Hence find the value of

?(BP+ 73+ 83)+ B2+ 83+ ) + Y283+ a® + B3) + 8%(a® + B2+ 7). [3]
OR

The linear transformation TR* — R3 is represented by the matiit, where

2 1 -1 4
M = 3 4 6 1
-1 2 8 -7

The range space of T R. In any order,
(i) show that the dimension &tis 2,
(i) find a basis foR and obtain a cartesian equation Ryr

(iii) find a basis for the null space of T.

[9]
8
The vector| 7 | belongs toR. Find the value ok and, with this value ok, find the general
k
solution of
8
Mx=1|7]. [5]
k
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