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1. Given that the differential equation
d’ d
X 4% 3y-2
dx dx
(i) Find the complementary solution of the differential equation. 3 marks
(ii))  Find al so the particular integral of the differential equation. 3 marks
Hence, state the general solution of the differential equation. 1 mark
2. By using the definition

for all x €]0,1]
X

sech_l(x)zln{
14++/2x —x?

1-x

1+ﬁ]

(i)  Show that sech™ (l - x) = ln{ } for all x€]0,1] 2 marks

Hence or otherwise, show that

1

.. d 4
(i) —|sech (l-x)|l=—F————. 3 marks
dx[ ( )J (l—x)\/2x—x2

i) [———— =M [2 3 ] 3 marks

o'—,w\»—-

2x—x°

1
3. Given that [, =jx” (\/1+x)dx, neN,

0

(i)  show that (2n + 3)In 42 - 2nl, , forall n=1 . 4 marks
1
(i)  Hence evaluate .[xz (\/1 +Xx )dx 3 marks
0
4, Consider the curve with polar equation

=—% . 0=(-1)" (%) +nr.

1+sind
(i)  Show that the Cartesian equation of this curve is 4y + xP-4=0.

Hence or otherwise,

4
(il))  Show that the polar equation of the tangent to this curve at the point with polar coordinates (g,gj is

4

= 4 marks

\/§COSH+3sin9

(a)  Describe the locus of the points (x, y) € R?such that the structure (S , X @) where S = {1, xX+iy, x— iy}

forms a group under multiplication over the set of complex numbers. 3 marks
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(b)  Show that the arc length of the curve with parametric equation
1
x=1+1, y=t* where OStSE
o 1 : .
is given by Z|: p+1In (1 + p)] where p is a constant to be determined. 5 marks
6.
(a)  Giventhat S is a similitude transformation defined over the set of complex numbers by
z'=(1+\/§i)z+3\/§—2\/§i
(1) Find the image of the complex number z =2 + 3 2 marks
(i1) State the scale factor, centre and angle of the similitude transformation 4 marks
(b)  Given the vectors
1 7 2
p=|4|.,q=|-2|and r=|3
7 4 t
where 7 is a scalar parameter.
Determine the value(s) of ¢ for which p, q and r are linearly independent. 3 marks
7. Solve in N, the system of equations
7x=3(mod5)
6 marks
5x=3(mod9)
8.
(a) If w isa complex root of 1, find
(1) (1 + 3w)(1 + 3w’ ) 2 marks
(i) (1 +3w+w’ ) 2 marks
. 1 . a1 .
(b)  Given the complex number z = E[COS 6 +isin @] such that z" = 2—”[cos nd+isinnd].
By using Demoivre’s theorem or otherwise, show that
cosnd  4—2cosé
Z = 3 marks
= 2" 5—4cosf
9.
(a)  Given the function f defined by
2e"
,x#0
f(x)=1e -
0, x=0
(i) Study the differentiability of f at x=0 2 marks
(ii))  Show that the point (0,1) is the centre of symmetry to the curve of f 2 marks
(b)  Consider the sequence (un) defined recursively by
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uy =1
u, =4
2u,,, =3u, +5u,_,

(i)  Show that 2u,.,; —5u, =(=1)"[2u, - 5u, ] 3 marks

(i)  Show that (un) diverges 2 marks

Show further that

(i) wu, =1 forall neN 2 marks
(iv) (un ) is monotonic increasing. 2 marks
Two other sequences (v”) and (w”) are defined by v, =u, +u, ;; w, =2u, —5u,_,

(v)  Show that (vn) and (Wn) are geometric progressions 3 marks
(vi)  Express (vn) and (Wn) in terms of n 2 marks

10.

(a) A function f whose curve is denoted by C 7 1s defined by

x+1

f(x)zm_l

x(1+lj
_\/B &

By using the fact that f (x) =

1
o1+ —

X

(i)  Evalvate lim f (x) and lim f (x) 3 marks
n—>+0w n—>—w

(i)  Deduce the equation of the asymptotes to C i 1 mark
(iii)  Study the variation of f 3 marks
(iv)  Study the relative position of C ; and the line y =x. 3 marks
(v)  Draw a variation table of C Iz 2 marks
(vi)  Sketch C s » showing clearly the behavior of f as it approaches the asymptotes. 2 marks

(b) Thepoints 4 , B and C have positon vectors a=i+2j+4k, b=ki+5j+ 7k and ¢ = j—k respectively, where k
is a constant. Given that 7 is the Cartesian equation of the plane containing the points 4 , B and , where
-2x-3y+z=4.

(i)  Find the value of £ .

A line [ has equation r=5j+17k + /I(i -3j —8k) . 3 marks
(i)  Find the coordinates of the point of intersection of the plane 7 and the line /. 3 marks
END!
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