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2. Given thatl + 3i is a root of the equation

*+Pz*q:0

wherep and q are real constants,

(a) write down the other root of the equation.

(b) Find the value ofp and the value of q.
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J.
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where a is a real constant alard a + 6

(a) Find A-r in terms of a.

Given that A + 2A. I : I, where I is the 2 x 2

(b) find the value of c.

A-r= r l_Z 2\(,) detA \ -a + I
:. A'( r -L,(-b 2)

z(c^-o) \-a e I
b) ( + -L\* _l_f-s

\a -3 I o.'b\-q

-z * L =o ':

identity matrix,

de..tA =

z\ I
+ / - \
LL

'

^*6

(3)

(3)

-!2 +Zei. = 21n=u)

f o\
o \)

.t ,r-a- = l
..*.: a. =n'

PMT



4. f(x)=*l -3x,-3, x>0

Given that a is the only real root of the equation f{r) : 0,

(a) showthat4(c(5
o)

(b) Taking 4.5 as a first approximation to a, apply the Newton-Raphson procedure once
to f(r) to find a second approximation to a, gving your answer to 3 decimal places.

(s)

(c) Use linear interpolation once on ttre interval [4, 5] to find another approximation to a,
giying yorr answer to 3 decimal places-
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Given that z, - 3 - 4i and zr: 4 - 3i

(a) show, on an Argand diagram, the point P representing z, andthe point Q representing z,

a)

a)

(1)

(2)

(b)

(c)

(d)

Given that O is the origin, show that AP isperpendicular b Ae.

Show the point ft on your diagram, where R rqtresents zr* z,

Prove that OPRQ is a square.

b)

[lop= t Hoo=

x&,-s)
b

c\ A+zr ; t 
j;'zr*22 (t,-T)

6) (\fA. .i- :. peq ts OP o.hJ- P.a[-( ,t6
*

-1
*

w

o&

le^^qt{*-
h+o 6)r h<-loo

ubxI4oQr-l -:

Ioel '[rRI.l nsl , tooi = @ =g

4 srJe^ gqrrrr!" i n
4 tnfe-rrof'rlr^.g\*
S 1 ,t r...-

PMT



6. It is given that a and fi are roots of the equation 3* + 5x- 1 : 0

(a) Find the exact yalue af a3 + ff
(3)

(b) Find a quadratic equation which has roots 
f 

*U $, srr*Zyour answer in the

form af * bx + c: 0, where a, b and, c are integers.
(s)
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6. It is given that s and f are roots of the equation 3x2 + 53- 1 : g

{a) find the exact vatrue of a3 + ff
(3)

(b) Find a quadmtic equation which has roots 4 ,ra f , n 
^fyour 

answer in the
fiG

form o* + bx * c : 0, where a, b andc are integers-
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7. (Ji r)
*=17 -illr 6[

\, 2 )

{a) Describe fuily the single geomefical transformatiou Urelrresented by the matix P.
(3)

The transfomration F, represented by the 2 x 2 matrix Q, is a reflection in the x-a:ris.

ft) Write down the mahix Q.
(1)

Given that trfoll,owed by Uis &e transforflnation Z, which is represented by the matoix R,

(c) find the matrix R.

a)

(d) Show that there is a real ntrmber & for which the hnsformation I maps ttre point
(1, ft) onto itself. Give the exact value of ft in its simplest form.

(s)
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The hyperbohlf has cartesian equation xy: 16
The parabola P has pmametric equations x:8P, y: 16t.

(a) Find, using algebra, the coordinates of the point ,4 rarhere Ir meets p.
(3)

Another point B(8, 2) lies on the hyperbola fI

(b) Find &e equation of the normal to .F/at the point (8, 2), giving yow answer in the fonn
y: mx * c, where m and c are constants.

(s)

(c) find the coordinates of the points where this normal at -B meets the parabola P.
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9. (i) Prove by induction that, for n e Vj

LrV+ 1)(r + 2) =
r=l

(ii) Prove by induction that,

4" * 6n + 8 is divisible by 18

for all positive integers n
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ii) tn *6n +/
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