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Answer all the questions.

The complex number z, is 1+ 1 and the complex number z, has modulus 4 and argument X

(i) Express z, in the form a +bi, giving a and b in exact form. [2]
4 9 = _1_
uSinn 3
] 3
b Connt
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(i) Express % in the form c¢+di, giving ¢ and d in exact form. [2]
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1 2
(1) Describe fully the transformation represented by the matrix[o ] [2]

ik

Shean wnth -aws Aixed  amd (1)
b remsSommg Yo (’2_, 5),

1 2
(i1) A triangle of area 5 square units undergoes the transformation represented by the matri{o lj .

Explaining your reasoning, find the area of the image of the triangle following this transformation. [2]

Sheose tewmaformationn  preserses e

areo. . . New area = 9,

(1) Write down, in complex form, the equation of the locus represented by the circle in the Argand
diagram shown in Fig. 3. [2]
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(i1) On the copy of Fig. 3 in the Printed Answer Booklet mark with a cross any point(s) on the circle for

which arg(z—2i)= Zn [2]
< 4
4 4
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7
( -
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4 (i) Find the coordinates of the point where the following three planes intersect. Give your answers in
terms of a.
X—2y— z= 6
3x+ y+5z=-+4
-4x+2y-3z= a
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2 T3

CO'Ofimi‘cS are (?1.,

(A'Q'f I | 28+ 3o, - ?:Q'7'0->

(i1)) Determine whether the intersection of the three planes could be on the z-axis. [2]
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The cubic equation x* —4x” + px+q=0 has roots ¢ — and o+—.
o o

Find

e the values of the roots of the equation,

e the value of p.
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20<B =~ﬁ
7

'——5 P = (h—l\(\-\) + 2(\-’(1) + 2(\—\)
= M\« 2+ 21 2-2

2n
6 (i) Show that, whenn=5, > r?=330. [1]
r=n 1

lo
2 2 2 2 2
‘_Z;f—'éf-'?h%f-‘?ﬂolz’so

——
p——

(11) Find, in terms of n, a fully factorised expression forz r [4]
Z rt = Z r* Z rz
1= nn r:q r-|
B é (2”>(2”*’>(L'”*')" ‘/é(ﬂ)(\(\-*l)(ZhH)

) )'Y‘ ZV\H [Z(LMH — (ﬂ—r])]
= a'v\(Zn-H) 7n+|)
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7 The plane IT has equation 3x—5y+2z=9.

(1) Show that IT contains

e the point (4,1, 2)

and
]
3 —Syrz= 9

Sl in (4.1,2). 3(4).- 5(1)+ 2

< 9 v
- . \ - - -
) ()] - 5+2 = O

A ‘”‘°‘°"<',> w2 peperdicalon o v
notmal  \ng cfae 5[) Hee IOM Wm
< ) Vs on plong. .

(il)) Determine the equation of a plane which is perpendicular toll and which passes through (4,1, 2). [3]
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8 In this question you must show detailed reasoning.

(i) Explain why all cubic equations with real coefficients have at least one real root. [2]

A () CO\'\ﬁPA&x vao\L\{}\ (13 | One % (> 9.*'5 , %0 < H-S
ccr-mpbx Cbmj?mﬁi . M ML ~“Haot c.ew\plr,x foﬂz

OCcas. W poxrs. Vo & on Mg&oJ"LSV\ L\pd;; 3 el

mlﬁ% +hotw ol <A CO-MPQ"-K m&r,%evm roat™
st e reall.

(ii) Points representing the three roots of the equationz® +9z> +27z+35=0 are plotted on an Argand
diagram.

Find the exact area of the triangle which has these three points as its vertices. [7]

fts)=o0 9(%1 5) A @ ﬁac}ar &‘Fo\de,/ ‘t“hm]
E+9)] 2+ qnv, 095 3 2% ¢ 42+ 7
Z:s + 52

Z‘IZL-\Z'E??)S
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7o+ 35

X
F(z)-= (2+5)(21+434 _:,2)
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9 You are given that matrix M = ( 5 5].

1-4n  8n j

(i) Prove that, for all positive integers n, M" =
-2n  1+4n
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(i1) Determine the equation of the line of invariant points of the transformation represented by the

matrix M. 3]
=25)(3) (%)
"57&+%3= N - 2+ 57=J

%‘7-‘ A L{j:Zﬂ
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It is claimed that the answer to part (ii) is also a line of invariant points of the transformation represented
by the matrix M", for any positive integer n.

(iii) Explain geometrically why this claim is true. [2]

M s oLngﬁym-7 N himes . Lo s MMQDQ
Qach Ft  owumaken i

Aona N D S e 6\{),([& oF C& ‘

(iv) Verify algebraically that this claim is true. [3]

(- 4N S N ~ 2 - bonn 4 Lo
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END OF QUESTION PAPER
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