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1. Thepoints 4, B, Cand D haye Cartesian coordinates
(1,4:3)»(5» 3’1)'(‘4r‘2,3) and (_1,_3,_5) respectively relative to the origin O.

Find
‘ (i) the area of triangle 4BC (4 marks)
(i) the length of the perpendicular line from the point A to the line BC. (2 marks)
(ili) the Carte81'an equation of the plane ABC. (2 marks)
(iv) the Cartesian equation of the plane which contains the point D and is perpendicular
to both the planes ABC ang r‘(4,- e Bk) =7 (2 marks)

2. (a) Find the values of 1 ang # for which the transformation 7" with matrix

1 2 U

M=(2 1 -
3 6 -3

maps R’ onto a i : :
(b) Find the plane v}rll?iz'haizigfg?geeegfu :1::10:; zfntdheerltl}?: ’matrix Wmarks)

1 1 5

N=|0 -1 12|,
1 3 1

.Find the image of the plane z + 3y — 7 = 0. (6 marks)

3. (a) Using the substitution zy = v where v i@ function of = , transform the differential

equation
d
(122 —3-/' +ay = ys
dz
into a differential equation in v and z.
(2 marks)
Hence show thatfor y =z =1
g2 = 2 @ rnarkr
2420 . ®)
(b) Solve completely the equation 2° + z* — 22 —1 = 0, giving your answer in the form
z = cosf +isind. ' _ (4 marks)

4. (a) Find the polar coordinates of the point(s) on the curve r = asin, 0 < 8 < r, at which
the tangents are perpendicular to the initial line. Sketch the curve showing clearly the

tangents at the pole. (6 marks)
(b) Prove that _
1 + coshz + cosh2z — cothz @ ks)
sinh z + sinh 2z
el 4+ cosh 2z + cosh 4z dz . 3 marks)

Hence evaluate fl sinh2z + sinh 4z
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5. (a) Evaluate lim

2—01(.’1,‘ - 1)

(b) Given the curve y = f(a:), where

f('u")-_-_ “ﬂxzb and f(m)s 0 orf(g;) > 2]

(i) Show that z = 2 and y = ¢ + 2 are asymptotes to this curve, (8 marky)
(i) Sketch the curve y = f (z) . (3 Marks)
(iii) Find the centre of symmetry of the curve and show that the angle between the
asymptotes is g ‘ (2 marky)
6. (a) Afunction f is defined by
/) = Inf1+e).
Derive the first three non-zero terms of the Macldurin’s series expansion of f.
(3 marks)
Using the Maclaurin's series expansion for sin z and Ln(l - %)» or otherwise, show that
ln[l_;e + In l—g-J
lim - R C (2 marks)
z—0 T —sinz 4
(b) Verify that k(k+1) is aneven number Vi € 2 (8 marks)
Hence prove that if o and bare odd integers (a"’ — b2 ) is a multiple of 8. (2 marks)
. 1
7. Given that I = j; ar ./(l—x)dz
Find I, and show that , (2 marks)
‘ 2
 § ™ j_ 31'"_1, n>1. (3 marks)
Hence, or otherwise, evaluate I,. (3 marks)
Show also that
0<1, < 7 and evaluate Lim 1. ' (3 marks)
8. (a) Show that the get {1, 3,5, 7} forms a group under multiplication modulo 8,
(Assume Associativity) (5 marks)

(b) Solve the equation X ®

1 2 3 1 2 3 .
=1y | i where ®is the composition of

permutations.
(3 marks)
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9. Giventhat Az +t%y = 4t jg 4 tangent to the rectangular hyperbola zy = 4 at the point

2
P Zt’Z]' find the real value(g) of 2. (8 marks)

This tafngent meets the z —axis at 4 and the y — axis at B. The line through A4 parallel to the
y —axis meets the hyperbola at C, while the line through B parallel to the z — axis meets

the hyperbola at D. Show that ag p varies, the locus of the midpoint of CD is the rectangular
hyperbola 4zy = 25. (6 marks)

m—

10. (a) The figure shows a square lamina of side a with its vertex inclined.at an angle 6,
0< 6 <Z,placed on a line 4B, :

A B
Show that the centre of the lamina is at a distance
ov2 sin(e + {“) from AB:

2
The lamina is rotated completely about t

generated is & marks)
Jora® sin(9 + ﬁ') .

(b) Find the greatest common divisor (ged),

such that

(3 marks)

he line AB, show that the volume of the solid

¢+ of 427 and 1037. Hence find integers r and s

427r + 1037s'=t. (& marks)
Deduce that 7r.+ 17s = 1.




