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3. ) Ussnig the substitution 3%y, obtain the general solution of the differential equation

- "y =y

b A - "
{ Find the values of the constants a. band ¢ for which v = ax’ + Ar + ¢ a particular integral to the
differential equation TR ¥
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v (x) into partial fractions
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it Given that the firat two non gero terms in the maclaurin expanson of
"

" con(2x) = In(l e hr)- 1 are Te' and x'  find the values of @ and b

4. (a) Given the function [, where /(1) HOEERY

(1l Sketch the curve v /(1)

i) Hence, or otherwise, solve the inequality 1 |t| - x > 5

It Show that the curve v o Flrlic invarane
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) For the hyperbota -~ 2 = |
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m the eccentnicaty
1) the Coordinatey of

2 the f
(i31) the cquation of i

the asymptotes
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AP E = ;‘(l "\/3) in the form r(cos® + isinf)where r>O0umd -z <<z

§ -3 =

Using de Motvre's theorem show that 2 is & root of the equation 42 +1= 0
Hence, or otherwise, obtain the other roots of the equation in the form @ +ibwhere a and bare reat
Indicate on an Argand diagram, the points A, B, C | D representing these roots
Find the area of the rectangle ARCD.
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(b} A transformation T from the z-plane to the w-plane is given by @ =

=]
:-—

Find the image in the w-plane of the cm:lc::E =Lz =1, under the transformation

resule.
(a) A plane pPasses through three pot
2i ~ /*k.B:’oZ}-Zkund-lv
Show that the Cartesian equation

T and interpres your
nts P, Q and R whose position vectors are
3]+ 2k respectively
of the plane PQRis 1lx+35y+132 =30

| 0)
(b) Show that the transformation with matrix [2 0
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J maps the whole space anto the plane
2x-y=0

(1) Show that the line x = % =z~

Lies on the plane 2x - Y =0and find its image under the transformation.

(1) Find a vector equation of the line whose image under the transformation is the poumnt (l.‘.’.l)

7. (a)Let G be a group defined by muliplication on the set
Draw the group table for G
Find the identity element and show that G is n commutative group
(b) Show that the set /f = {1.3.7.9) forms a grou

{ €) Show further that the BEToups in (a) and (b)
8. (a) Prove by induction that

23 s
{x.x X .x'}.xe suchthat X =X

P under multiplication modulo 10
are isomorphic.

24' = %(4’ - I). where nisa positive integer
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[b] Given the real function /., where
{s 2

l
() Find l.‘m f(x) |
(ii) Sketch the curve y = £ (x). |
(it1) Study the continuity of the function. f ‘

9. [n) Solve for real X, the equation 3sinh’ x-2coshx+2=0 2“/;]

. - " ) ' -'n[
(b) Prove that sinh ' x = ln(.\’+\/x- +|)"m“ show that !m Ted2




