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The figure above shows a rhombus ABCD,. In the set G of symmetry transformation of the rthombuns,

let
I: denotes the identity transformation,

H: denotes reflection in the dingonnl BD

V: denotes reflection in the dingonal AC

R: denotes lh_e rotation of every point through 1807 about the center O

Form a combination table for the elements G = I, 1, V, Rl Deduce that these elements form a

group.
" - 0 -1
(i1) Given the matrices A:.-(' 0 e 0 | ;('a( v and I).-.[ )
01 “1 0 0 -1 0
Show that the set |A, B, C, D) forms a group under matrix multiplication, State whether or not the

group in (i) and (ii) are isomorphic and Justify your answer,
[Associativity may be assumed in each case

Prove that the equation of the tangent at the point lat’ .2¢ll)ml the parabola y' =daxin
x=ty+al’ =0, A(al,:.Zul, )and l!{ul;‘.ZuI, )nm points on this parabola, show that the equation of

the chord AB is 2x - (1, 1y )y 2att, =0
The tangents at A and B meet at the point P. find the coordinates of P. the line through P parallel

to the axis of the parabola meets the chord AB at M. prove that M is the midpaoint of AB.
(i) In an Argand diagram, shade the region in which the points representing the complex number z

can lie if|z =142/ <[z -
(il Use De Moivre's theorem to show that, ¢osS$0 scos’ - 10¢os’ Osin’ 0 + Scos@sin' 0 and
sinSO mcos' Osin@ —~10cos’ Osin' @+ sin’ 0, hence,
prove that
TP ' + '
tan 50 = 1’—'—1 l.~ . where 1 =tan#t/
=100 + 51
iz +1
(i) A transformation T in the complex plane is given by the equation @) = e
e¥l
2l = 2 is mapped onto the cirele lo + / = 2w ~

Show that the circle 2|
(i) Sketch on the same diagram the curves C, and C,, defined Ly the polar equations

F 4 r
(',:rzZsec().--i—'-ﬂ’ .

C;2rn ¢ —recflex

: | «cos 0
{a] State the polar coordinates of the points of intersection of C, with the imtial line,
(b} State the polar coordinates of the points of intersection of C; with the initial line and the half

lme30=12'-nnd 0= -%
{c) Find the polar coordinates of the points of intersection of C, and C;
L4
(i) Given that /, =jun‘ xdx , show that, for n> 2.1, + ], , = "__'.
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