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1. The complex numbers z, and zz are given by

Zr:P+2iandzr:l*2i
where p is an integer.

z,
(a) Find 1 in the form a -t br where a and b are rcaL Give your answer in its simplest

z2

form in terms ofp.

r- r (4)

Given that l1l = 13.

lzzl

(b) find the pos'sible values ofp.
(4)
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(a)

(b)

(c)

5
f(x) :x3_ -:\+2x-3. x-0

2x'

Show that the equation f(x) : 0 has a root a in the interval [1'1' 1'5]'

Find f'(x).

(2)

(2)

Using xo: 1.1 as a first approximation to a, apply the Newton-Raphson procedure

o.r.."to "f1r; to find a ,".ona approximation to a, giving youf answer to 3 decimal

places. 
(3)
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3. Given that2 and 1 - 5i are roots of the equation

*t + pr'+30x * q:0, p,q € lR

write down the third root of the equation.

Find the value of p and the value of q.

Show the three roots of this equation on a single Argand diagram.

(a)

(b)

(c)

(1)

(s)

(2\

-il-" '"-L-Ze-=l-Si 7-z=?r* =\+S,

-

_2_

- 1---
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4. (i) Given that

^=[i i] 
,,.-=[? I i)"

(a) find AB.

(b) Explain why AB + BA.

(ii) Given that
/.tt. _o\

C=l'^ " l. *he." krsarealnumber
\ 3 k).

find C-1, giving your answer in terms of k.

(4)

(3)

t) Stlrrlnnnltrp]res.lien -
ts lr.l-k- lorll rnuhtEr-*., - *

*8,3x3 rvutrrX 6t iltmanX

ii) -Ce-k!' 2tr2 + 6

-I -- T lL 2^-l- fu z--\
:----I--- I

Z[z+(a \ -s 2U- t
- Ci-l .
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(a) Use the standard results for ) r and\r' to show that
r=\ r:1

n7

r:1

(b) Hence show that
4n

Z Q, - l)' = an(bn2 - l)
r=2n+1'

where a andb are constants to be found'

(6)

(3)

- r+c6+*-r***-

$-f il:r:[+tdf" -.,edlsld.l]
u-r$nr:

=Ln t(6+r3-l) - ( 16r.',-t

tl2h?' - I
.<
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6. The rectangular hyperb ola H has caftesian equation x! : c2 '

/'
The point el ct.!1, /'- 0, is a general point on H'' \ t)

(a) Show that an equation of the tangent to H at the point P is

t2y + x:2ct
(4)

An equation of the normal to H atthe point P rs t3x * ty: cta - c

Given that the normal to H atP meets the x-axis at the point A and the tangent to H at P

meets the x-axis at the Point B,

(b) frnd, in terms of c and l, the coordinates of A and the coordinates of B'

Given that c:4,

(2)

(c) find, in terms of t, the area of the triangle APB. G|eyour answer in its simplest form.
(3)

;ig,'g-u: $-.c3 x-l--$-
?( cu ,Z) r$c = 

-fr"

tD1-o- n b3;c "c*:-
e3

o-t
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- *-

u314
-,.,,rr ilrllt tlll lllll lllll llll lllll lll lill

PMT
Further Mathematics · 2014 · May/Jun · FP1 · QP



7. (i) In each of the following cases, find a 2 x 2 mattix that represents

(a) a reflection in the line Y: --x,

(b) a rotation of 135' anticlockwise about (0, 0),

(c) a reflection in the line y : -x followed by a rotation of 135' anticlockwise about

(o, o). 
(4)

(ii) Thetrianglelhasverticesatthepoints (l,k),(3,0)and(11,0),wherekisaconstant'

Triangle ris transformed onto the triangle T',by the matrix

(6 -2\
[, ,)

Given that the area of trian gle T' rs 364 square units, find the value of k.
(6)

_*-s)_ ffi u-
zfz-

*l,E
\q

0-l
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',il- *t=t* ,- -.+<"tt=za
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8. The points P(4P,8k) and QQe' 4k)' where k is a constant'

equation f : l6x'

The straight line /r passes through the points P and Q'

(a) Show that an equation of the line /' is given by

3W - 4x:81?

lie on the Parabola C with 
I

(4)

Theline/,isperpendiculartotheline/,an{nalsesthroughthefocusoftheparabolaC'
iil il; il**"'tr" directrix of C atthe point rR'

(b) Find, in terms of k, the y coordinate of the point R' 
(7)

-b) fir,' 
*3*

\+

-*15--*
* -'- 4') : \zL' r \2-q

* **- -*A-ut.=*J?-:cL--*
5=5U'

-3lL

-*- - ctrr:-s-t'ttrx*

---*- --"
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g. Prove by induction that, for n e Z*,

is divisible by 6

f(n): 8' - 2"

(6)

n-at-- e(r-L.:t -2-', 3=2-' -6-:-6'(J--'.-*-ks*:rgl:J

- [:h*l
= t(sL) - 2(z()

- 
o."r",.- +^^.- G ^=r*-- 

-+t^f 'TL-e" ,t a,*.t.ur-tta C

eru-t. 8*:etr;'

' 6Fq;Z[s";rT
*-=-4{rgt^) +q$k,)--**;'2ro.s.Utr U'l S -

- ."- bruo- for n =

* -'- Ir.1 lF\cr.kl^c-,r tr-t te.l fn.l.zc*r*a.- *-gZ+
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