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L. Solve the differential equation
dy dy
dz? dw Ve

for which y = gg =1 when z = 0. 7 marks
T

The points A4, B and C' have coordinates (=1,2,2), (2,3,3) and (~1,-3,0) respectively, referred to

the Cartesian frame Oxyz.

Find
i) the area of triangle ABC. 3 marks
ii) the Cartesian equation of the plane ABC. 4 marks
iii) the distance of the point D(—3,~2,5) from the plane ABC. 2 marks

3. a) Show that the length of the arc of the curve y = f(z) where
f(z) = Insecz, 05.7:<-:-1r-is

ln(1+\/5). - 4 marks
b) Given that

In= fol(l o g™ )n dz, mmneZ*

provethat . . . ¢ SN PP, SRR API

(mn + NI, =  — 4 marks
Evaluate
Ipg 2 marks
4. Find d,the
ged(2695,1547). 3 marks
Hence or otherwise, express in the form
2695p +1547¢ = d, p,q € Z. 5 marks
Solve for z, ‘
54z = 7(mod 31). 2 marks
5. Solve completely the complex equation,
2A-1=0. 2 marks
The solution set S, of the equation 24 =1 isa Group under multiplication of complex numbers.
i) State the identity element of this group. 1 mark
ii) Find the inverse of each element. 2 marks
Theset T' = {3, 6,9, 12} under multiplication modulo 15 also forms a Group.
iii) Find the identity element, and the inverse of each element. 3 marks
iv) Establish an isomorphism § =~ T 2 marks
2 i o “ O = @ e o L
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5. Given the matrices M and N where

2 1 4 -2 8 -19
M={3 &6 1}, N=|1 -4 10
1 20 1 -3 7
Find
i) MN 2 marks
i) the plane whose image under M is « — 3y + 62 = —4 2 marks

iii) the vector equation of the line whose image under M is
r=(1i-2j—k)+ X7i+9j+ 3k). 2 marks

7. Prove that

tanh‘1m=%ln[l+$},—1<x<1. 3 marks
l-z
Hence or otherwise
1) show that
fczmh_l “de =k — [:r +2In(1 - z)] where & is a constant. 3 marks
ii) solve for z,
tanh_l[ 22 ] =12 : . 2 marks
14 22

8 a)Asimilarity-transformation is defined by ———

z =2iz4+1~i
Find
i) the invariant point of the transformation. 2 marks
ii) the scale factor and the angle of rotation of the transformation. 1 mark
On an Argand plane,
iii) draw an arbitrary square and its image under the transformation. 2 marks
b) Find the points of intersection (r,8) of the polar curves

=1+ 3cosf andr=-—-2——~. 3 marks

2 —cosd

9. Two recursive sequences u, and v, are defined by

Uy =9, u, =-;=uﬂ - 3.

v, = u, + 6.
1) Show that v_ is a geometric sequence with common ratio r = % and v, = 15. 4 marks
it) Calculate
n
S, = Z v, in terms of n. 4 marks
k=0

iii) Hence or otherwise find

n
T, =) u, intermsof n. 1 mark
k=0
iv) Brvatuate=lift 5, and lim 7, * Oymmm e < QO Pipake
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Another sequence w,, is defined by

w, = In(y,).

v) Show that w_ is an arithmetic sequence with common difference —In2. 2 marks
vi) Calculate
0o
T, = z'wk 3 2 marks
: k=0
10. Given the function f , where
flo) = ln["””}
z—1
i) Find the domain of definition of f. 2 marks
ii) Show that f is injective. 2 marks
ii) Find the limit of f at the boundaries of its domain. 3 marks
iii) Find the equations of the three asymptotes to the curve y = f(Z)- 3 marks
iv) Investigate the variation of f and draw its variation table. 2 marks
v) Sketch the curve y = f(z). 2 marks
vi) State the centre of symmetry of the curve y = f(z). 1 mark
END
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