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1 Given that

223- 522 + 7z - 6 = (22 - 3)(22 + az + b)

where a and b are real constants,

(a) find the value ofa and the value of lr.

(b) Given that z is a complex number, find the three exact roots ofthe equation

223-522+72-6:0
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2. Use the standard results for )r and for !r'to show that
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where a, b and c are integers to be found.
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3. lt is given that a and P are roots of the equation

2x2-7x+4-0

Iind the exact value ol a2 + 02
(3)

Find a quadratic equation which has roots I and /. giving your answer in the form
lia

af + bx + c : 0. where a, b and c are integers.
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4.

Figure 1

Figure I shows a sketch of the parabola C with equation 12 = Aax, wherc a is a positive

"o'r.t 
nt. The point s is the focus of c and the point Q lies on the directrix of c.

The point p tiis on C where y > 0 and the line segment QP is parallel to the x-axis.

Given that the length of PS is 1 3

(a) write down the length of PP.

Given that the point P has r coordinate 9

find

(b) the value of a,

(c) the area of triangle PSQ.
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5. In the interval 2 < 'r < 3, the equation

6 -x? cos fl) : o. where x is measured in radians
l.s./

has exactly one root a.

(a) Starting with the interval [2, 3], use interval bisection twice to find an interval of

width 0.25 which contains a
(4)

(b) Use linear interpolation once on the interval [2, 3] to find an approximation to (I. Give

your answer to 2 decimal Places'
(3)
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The rectangular hyperbola, 11, has cartesian equation

xY=36

rhe three nornt, r Ior. X), ?r,]) 
*o 

^ 
(r', :). wherep, 4 and r are distinct,

non-zero values, lie on the hyperbola H.

(a) Show that an equation ofthe line PQ is

pqy + x: 6(P + q)

Given that PR is perpendicular to CR,

(b) show that the normal to the curve 11at the point R is parallel to the line PQ'
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7.

(a)

(b)

z - - 3k - 2fti, where /r is a real, positive constant.

Find the modulus and the argument ofz, giving the argument in radians to 2 decimal

places and giving the modulus as an exact answer in terms of ft-

(3)

Express in the form a + ib, where a and b ate real and are given in terms of k where

necessary,
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(c) Given that k - l, plot the points l, B. C and D representing z, z*

respectively on a single Argand diagram.
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P , Pn -4'). *h.r. a is a constanl and a'0
\4" 3u )

(a) Find the matrix P I in terms of a.
(3)

The matrix P represents the transformation U which transforms a triangle I, onto the

triangle I..
the irlangte t has vertices at the points (-3a' - 4a). (6o.8a)' and (-20a' 154)'

(b) Find the coordinates of the vertices ol7,

(c) Hence, or otherwise, find the area of triangle 7, in terms of a'

The transformation tr/. represented by the 2 x 2 matrix Q. is a rotation through

4it
angle a clockwise about the origin. where tan rr: - and 0 < n < :

(d) Write down the matrix Q. giving each element as an exact value'

The transformation U followed by the transformation I/ is the transforrnation

The matrix R represents the transformation I/.

(e) Find the matrix R.
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Question 8 continued
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9. (i) Prove by induction that, for n e Z*-

rl

lrtlz' - 11= 'n1n 
+ lX3'I?:+17-1)

6

(ii) Prove by induction rhat.lbr n e Z*,

tl l;i

(6)

(6n+t -tzr )

\ rr\s:\=\ uHS '

.: UHJ = ra$tr

la(txt-r) =

;. fr,^c- $or n = \

-'- Z r"(zra)
I

}*t."(.r-,) . 7 *frr -t) + ft,t+t)z (zu+z-r)
?T

|,t rr.+r) (sr^'+t^-\) 
"fl.r^*0' 

1 21"+ r)

&rts - f (tr+r)(w+t +(\ (3(ku)at(rr+r) -r )

= i tt *r1[u+z) (:r,f +er^ +3 +w)
s +tr,r.+r\LLr.+t)[ttrz-++t.+ 

3) 
-.. l-HJ =RnJ

,! tt +tXat^s+\3u'+tllt+g) '+ E1'ra {oe n'lr't

ns\ /trug(of n=tr+t tf 'lr*-{oc 1=Ct-

aSSuMe- trw. (or n=tr.

n.tr+l

I(u+r)[- su3*tf
b

f (u+r) fru" *
-Lr- * 5( 2t^'*3^*r) ]

t:t^z +t+r*'F6] :t-Ft(

(6)

Ir,)( r+0(s+ r*t)
={X1-x3 =l

, |t.(t +r)(aL2ta-r)

tru*- (oc
rl1)uc,Lr*r tr1rrp 6q ^tt lg*- -



-'. Ll{s=f*,lS

-a tr .^q
lor

h3tL.

-t2 \
5)

, I + -lL\
\s's)

_rz\rL , lot+*t-sJ \ r"

t: /r-rr-\ =(+[s -sJ \3

/st,)*, -rzCr) \
\ ic,) r-L(,) /

)n*'' (.---i')('r:':)"

)1 en+t -,rr* \ _ /.*.** _Brr._rz
/\ rr l-tk/ - 

I -36rL t?2r,-

I rcrr.+3 -36r- -s
-l?l^-lz\ \ 'trt! +3oa-

-6L -s I

r) +r -re(att) \ , I ur^+a -rzttaz\
r\ F6(tt+t) I \ 3L+s -er.-s/

7 -lz
3-S

l+-rz
[. -t

6k+?
3qtg

l' ttt^*

\ :ct.

- &RS

{, \ uF{l

KYtl =

n=L+t

Lltt o

Ijo :

." LHJ

-rzq \
t-r,- JIr

(

a

.'- tf\r.a {or rr,=tr.*+\

n'-tu+ \ t| frrx.- Qc. nefi
i

lptr+- {<y 4t( 
^eZ+ I

tc*r- {or n.t , tc.re_.(-rr

\ Mr^{,rqr,.raiqL [ntru.hr"..


