
F?l Slt ut<
1. Given that fr is a real number and that

(t+* /. \A= I I

l. fr t-k)
find the exact values of ft for which A is a singular matrix.
simplest form.

{t Detk\:O -l S1a'3o\arr

@
Give your answers in their

(3)

Det(ft)" (t+t'Xt u)-h-' : l-zLz

)

.. !C Srn3u\cv 2tl'2-=( ..:. ttt' !- 
''- 

t.^..-:f,[

l-1f(x):3rz-rtr' 125, x)0

(a) Find f'Qr).
(2)

The equation f(r):0 has a root a in the interval [2, l3].

(b) Using ro: 12.5 as a first approximation to a, apply the Newton-Raphson procedure

once to f(x) to find a second approximation to a, giving your answer to 3 decimal
places.

(4)

a.) ( /t-) = L*L + "j ;1.
b) 2o' l-2:5 .) ![.. : t2:5 - €(tr's)

t'(rz's)
(z-s sa;;-s)1 - taait-a

+f<rz,s)2

Z.*QZ-2
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3. (a) Using the formula for \r2 write down, in terms of n only, an expression for

3n

s-2L'
t=l

(b) Show that, for a1l integers n, where n > 0

),-
L r' = '!1on) - bn + c1,a*, 6

where the values of the constants a. b and c are to be found.

(1)

(4)

a\) Lrn . |n (^r-t) (zn+r)

cit

f =t

"ti \it- = t(ai)(i^;1)(e r)

3^ ?,.' 2n

r.st

., *iilid;ii(ai*i) - |tz")tz"*\X4^;i)
. t^ f t e^*:X6,r,.+\) -- (4n+Z\(.r-rr+r)

f.2*rt f=l

L-\z^ 
{

= 
j.o f 3'fn*-+-t5^.*11 a=38 b=ls e=\
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Find, in the form a + ib where a, D e IR

(a) ,

(b) * 
e)

Given that z is a complex root of the quadratic equation f + px + q:0,wherc p and q are

real integers,

(c) find the value ofp and the value ofq.
(3)

4

l+i

c\ _ t"esti_ 6tB ,( _-_2=2_i_-_:2_F,=2r2:

3;\**fr;A
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Points P(ap2,2ap) and Q@q2,2aq), where p2 * q2,lie on the parabola y2 : 4ctx.

(a) Show lhat lhe chord PQ has equation

y(p+ci:2x+2ape
(s)

Given that this chord passes through the focus of the parabola,

(b) show that pq: -l
(l)

(c) Using calculus find the gradient of the tangent to the parabola at P.
(2)

(d) Show that the tangent to the parabola at P and the tangent to the parabola at Q are

perpendicular
(2)

x1+9) q/+e

$- j,=rw( x--x-1) ;) U-zoe =f*r(t-;p" )

-) U(t+P) - zaP(1.d = 2r- - LaPL

I S,q,'el 
, i:$i zoeq *y{r

b) cLo.) pa.sse.s {l:ro.r g\^- {o.-'.r= (.r, o)

b, z 2a gao -:, ?q, ;+ j'i4'-l

PMT



:; t;ry = +^ ---; ot"r ;-S5-*----
x- 3
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6.

(_ 1 _ i )
p=l J2 Jrl

11 ll
[CI -a)

(a) Describe fu1ly the single geometrical transformation U represented by the matrix P.
(2)

The transformation U maps the point l, with coordinates Qt, q), onto the point B, with

coordinates 6tr2, 3rl2).

(b) Find the value ofp and the value ofq.
(3)

The kansformation z, represented by the 2 x 2 matrix Q, is a reflection in the line with

equation y = x.

(c) Write down the matrix Q.

The transformation U followed by the transformation
' transformation 7 is represented by the matrix R.

(d) Find the matrix R.

(e) Deduce that the ffansformation 7 is self-inverse.

(1)

I/ is the transformation Z The

(3)

(1)
qr:

d ',9\ 
ttt/ 3=\ ( -Cn -4. \

T\ \ *,, -e,- I -/

\33

PMT



c) (;: ) reptetlon lhcoulh $=)t (: I )\- '' 
lbecomes*tL kcon'te-t3 \ '

e) aot(O - t+J(;) ( i)(-i,) ' -i-l = -\

R-' --

l.n

2
verS<_
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7, A complex number z is given bY

z=a+2i

where a is a non-zero real number.

(a) Find * + 2z in the form x * iy where x utdy are real expressions fur terms of a.

Given that * + 2z is real,

(b) frnd the value of a.
(1)

Using this value for a,

(c) find the values of the modulus and argument ofz' giving the argument in radians' and

giving yorrr answers to 3 significant figures. 
(3)

(d) Show the points P, Q and R, representing. the complex numbers z' * arLd * + 22

respectively, on a single Argand diagram with origin O. 
(3)

(e)DescribefullythegeometricalrelationshipbetweenthelinesegmentsoPandQR..
(2)

(4)

j_a"_-Zz s Qai_-g-|",t -O :-Aa:!-. C>

-z
l2+7e --
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{)- z z -l+zi -2:-, -3 -+i --u2+22 = - 5
L.'rr

L
(-:-Sro)

frl,<!zE
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8. (i) Prove by induction that, for n eZu

$ zr+t_=1- I

I r2v + l\2 (zr + l)2

(ii) A sequence of positive rational numbers is defined by

\=3
18

u,*'t = 3', 
+ 9, 

nt L

Prove by induction that, fot n e Zo

(s)

/ r\' 4u,=5x[;.J .,

; iz1. rr)

2r +\
ra(r+t)

f rr.

t [tr_tr)- Zu.+3

tlttf 1tuz)' (u-+t z(u'tt
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(rr+r +q

J. 4rs-laB-re

-*-fnr:e- {or n't r--q-true.4or- n=L .tl^o-rr ta}o-(oc-t=!-rt
--.{3- c*a-tt-A-eZ+

= !+9 --3

= !(a\+1 ' !3

!\t+9 = !+12

Ct.EEofi.(€- tA-<- n-lr-- =) 0,. =
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u,A! uu-+r = a(i )"*' ; *

trr^r- {.r n =\/A-2 tfrr.4- {.sr n=(,1-.ti t$ tey.c-

+o.r n= Lu -'- ba trAar(,qrr,tcrJrc-o-!- llu2oc}rpnl
+'r ^r- .(*)r un ieV+ .
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9. The rectangular hypetbola, H, has cartesian equation xy = 25

(a) Show that an equation of the normal to Hat the point P[5p,

, 5 -1y-p'x= p-tP

This normal meets the line with equatioh y = - x at the point A'

(b) Show that the coordinates of,4 are

\t5 5 _l
[-'*"' '-'o)

The point Mis the midpoint of the line segment lP'
Given that M lies on the positive x-axis,

(c) find the exact value of the x coordinate of point i4

;)
p 10, is

(s)

(3)

(3)
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5si

___< = Sp 4 lo=5?r_--._p3=_z___

-6 +>? ,
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