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1. The differential equation
d’y, dy 3
—Z+ 2 -By= ,
dx? ¥ dx y=¢
has general solutiony = pe® +qge ¥ + f (x) , Where f (X) isaparticular integral satisfying the above
differential equation
(i) Find f (x) 4marks
(i) Giventhat y=-1, v =1whenx =0, find the solution of the differential equation 3marks
X
2.
(i) Acyclicgroup G({L —1 i, —i}, x.), where X denotes multiplication over the set.C..
(& Show that the element i isagenerator element of G, stating its order. 3marks
(b)  Another group S = ({l 37, 9},><10) where x,, denotes multiplication/modulo 10. Show that G and S are
isomorphic. 3marks
(i)  Using the Chinese remainder theorem or otherwise;selvethe system of congruences
2x = 4(mod5)
dmarks
x+3=1(mod3)
+2 -
3. Giventhat f(x)=— ot a
X2 (x2 + 2)
(i)  Expressf (x)inpartia fractions 3marks
V2
. w WOVRE Yyl 2§
(i)  Hence prove that { f(x)dx = Zln(E) + . @ +tan [ 2) dmarks
4.
(i) A curveisdefined by y* :§ , Wh stat, for o< st; ~Show that the'arc length of the curvein
unitsis 1%"" Smarks
(i)  Find the value of the constant hich the vectors a, b and ¢ given by
azi+2j+3kb =2 + j+2k and c = -2 + {j=6k arelinearly dependent. 3marks
5.
(i)  Consider thecurve C with polan gguations ot
r2 = 2cosec26,
(8 ‘Show that the Cartesian equation of this curve is arectangular hyperbola 2marks
(b). Show that the equation of tangent at the point (\/5\/%) is 3y +x= 2/3 3marks
(i)  Andélipse hasitsfoci onthe y-axis and its centre at the origin.
The distance between the foci is 6 and the magjor axisis of length 10. Find the eccentricity and
the Cartesian eguation of this ellipse. 4marks
6. Express7coshz —5sinhz intheform Rcosh(z—Inp) , where R and p are positive constants to be determined.

Hence solve the equation 7cosh x — 5si nhx-3/6=0 6marks
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1
(i) Giventhat I = f o"1—22dz; Vn >0

0

(@ Showthat I, ,= ["—H I, 4marks
n+4
1
(b) Hence evaluate f z*N1-2°dz intermsof 1, . 2marks
(i)  Giventhat f(x)=x*and g(x) =3x-1 show that the equation f (x)+g(x) =0hasaunique solutionin R
thet liesin the interval [0,1] 3marks
8.
1
(@ Expand (1+ X+ xz)2 as aseries in ascending powers of X, up to and including term in x> 3marks
1
(i) Hence, or otherwise, show that (1— X+ xz)E = 1—%x+gx2 +... 2 marks
1
1 2)2 -1
(ii) Findlinz)(ﬂ(ﬂ()l 4 omark
) (1— X+ x2)E -1
(b) By using the Squeeze thegrem, or.etherwise, to test the converWseries
- n 1 o
> weatra) =) a e
n=1
9. Consider the numerical funciion f , defined on] -soissecl - By (x) :}(23_ 3:(3 and(¢,) its representative curve.
—oX
(@  Evaluate lin'f (x) and deduce the horizental asymptote to (C,) 2marks
(b)  Study the variations of f 3marks
(c)  Draw up the variation teble of 2marks
(d)  Study the refetive position of. (,) and its horizontal asymptote 3marks
(e  Sketch (c) - 2marks
. . - : g[St J
The function ¢ isthe r@@n of'f_on[3 defined as >
2= f (o)
() Show that ¢ isa bijectia onto an interval / to be determined 2marks.
(@  Hencesketch (00,1) , the curve of thelinverse furction’of g 2marks
10.
Meet us a -1
i Consider the sequence (u_ ) defined b =—,u, =3-————= [InN.
(@ Prove by mathematical inductionthat «, <3, foralln >0 3 marks
(b)  Show that (u, ) is monotonic increasi ng. 3 marks
(c)  Show that(u,) isconvergent and deduce its limit. > marks
Another sequence (v, ) isdefined as v, =n(3—u,) foraln>1.
(d) Showthat (v,) isageometric progression. 2 marks
(e) Expressv, intermsof n 2 marks
(f)  Hence deduce an expression of «, intermsofn . 2 marks
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(i)  Giventhe similarity transformation f over the set of complex numbers defined by

V2

2 =(a—i)2+0 ,where a,5€C hasscalefactor7 ,andangle—% .

(@ Determine the complex number o . 2marks
(b) Thecentre of this similarity transformation is at the point ©(1,2) , determine the complex number 3

3marks
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