
1. The complex numbers z and w are given by

z:8 * )i, w: -2i

Express in the form a * bi, where a and, b are real constants,

(a) Z-w,

(b) ,w.

(1)

(2)

_,a,)

b)

g +5i

a:16ifi1 : A{AL
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2. (i)
(ztc + tr: | _3 i). where k is a constarrt

-5 )-

Given that

B:A+3I

where I is the 2 x 2 identity matrix, find

(a) B in terms of k,

(b) the value of k for which B is singular.

(ii) Given that

(2)

(2)

. 
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D=(2 _1 5)

E: CD

and

f,rnd E.
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-5

b) 5-r"q-rt"/ -:a?.e= -sd:t-e-: Q
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3. f(x):!*o-x'+x-3'2
(a) Showthatthe equation f(x):0 has arootabetween x:2 atdx:2.5

(b) Starting with the intervatlZ,Z.S] use interval bisection twice to find an interval
width 0.125 which contains a.

The equation f(x) : 0 has a root B in the interval l-2, -t7.

(c) Taking -1.5 as a first approximation to fr, upply the Newton-Raphson process once to
f(x) to obtain a second approximationto B.
Give your answer to 2 decimal places.

(s)

(2)

of

(3)
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(4)

(2)

(a)

(b)

f(x): (4x2 +9)(x'-2x+ 5)

Find the four roots of f(x) : 0

Show the four roots of f(x) : 0 on a single Argand diagram.

tz-LF S =.O +t (rc-Dl-l -= :5 - 
-

--.a{*=rf'-:-L--
----;)--;9 

r t
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5.

Figure I

Figure 1 shows a rectangular hyperbola H withparametric equations

?x=3t, y=;, tt0

The line L with equation 6y: 4x - 15 intersects Ilat the point P and at the point Q
as shown in Figure 1.

(a) Show that L intersects.Flwhere 4t2 - 5t - 6 : 0

(b) Hence, or otherwise, find the coordinates of points P and Q.

(3)

(s)

' q[3F]-lS =) lE = l2b -\S (rt

l8=lZ*-tst Gg) *) $uz-St-(=O

---L = 
('a -+
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6. "=(j ;), .:(? i)
The transformation represented by B followed by the transformation represented by A
is equivalent to the transformation represented by P.

(a) Find the matrix P.

Triangle Z is transformed to the triangle T'by the transformation represented by P.

Given that the area of triangle T' is 24 square units,

(b) find the area of triangle 7.

Triangle 7'is transformed to the original triangle Zby the matrix represented by Q.

(c) Find the matrix Q.

(2)

(3)

(2)

C\^ECA al-x 5 = 4reea- T' .'. ryeq?a=-gf'
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7, The parabola c has eqtationy2 : 4ax, where a is apositive constant.

The point P(at2,2at) isa general point on C.

(a) Show that the equation of the tangent to C at p(atz,2at) is

ty:xtat2

The tangent to C at P meets the y-axis at a point e.

(b) Find the coordinates of e.

Given that the point S is the focus of C,

(c) show that PQ is perpendicular to Se.

(4)

(1)

(3)
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8. (a) Prove by induction, that for n e Z*,

2,rr,- 
1) = l,r, + \@n - t)

(b) Hence, show that

3n

\r_(zr- 1) = lr{on' 
+ bn + c)

r=n+7

where a, b and c are integers to be found.

tnLu-\) z l(Z-t)=t ,,lt^r,r A=\

d n ( n+r) C\n -r) = |c r) (.) (= ) = I t^l^a^

(6)

a)

(4)

, {n rI--' 'J,a /
n--\ 

tn= 
I

qgsurrrc- trnr,r*- "J^r^ n -- tr- .

?' ,(ec - l) : ic,*t) (cc+r tlx, +tte+r) -r )
I

i f(ti0ctc+tXu..+q

T'r(2.-r) = cu-trXztt+r)-r) + f,.,zr-r)

( rrrrtX z-tc+i) + d u. ( u +t) (+r.--f

f (u-+r) [a(zr.+r) + tr-t,+L-\) ]
d(tr-+t) Lqt4z 

-+ rtti-+ L J ' tC,"+tX"tQ(q

+nr,,.r- {.oi-.n = Lt \ tf tntrg:-tor -a<'du -'

-' . b U I n? v glao^ tFu{- .for a.l'r' \ef
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n (zr-\

-' +tsnXsn +r) (s(.^tf1g"Illril(q,,l=r)
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" ?n f szni +ltzn -' t

2+l2lr-l

PMT



9. The complex number raz is given by

l,: 10 - 5i

(a) Find lwl.

(b) Find arg w, giving your answer in radians to 2 decimal places.

The complex numbers z andw satisSz the equation

(2+i)(z+3i)=w

(c) use algebra to find z, givingyour answer in the form a t bi,
where a and b are real nr*b"rr.

Given that

arg().+9i+w)=a
4

where ), is a real constant,

(d) find the value of 2.

q) !*\..ffi={7;
D cetix;irri$;) = 

-
+ (qr,6*?_b)f 

, i3 ib)

D L)
b

2-cx

,

d)

q
b

=, Qo - 3-b)* (o t6 +zb)i z ro -s i

2a*b, \3
ot +?lc , -l\

- o.) C \+9i
= are ( A+to

+ 4a-b-:ZL_ __ .-.
o\ +2b =-t\
5;- -- Ls

++; ) , t

.3
--$

,-(I*gd-

A,r-to=4 =) X;-:b
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n?1
10. (i) Use the standard results for ) 13 and ) r to evaluate

r=l r=7

Z+

Ir,' - 4,)
r=1

nn
(ii) Use the standard results for ) r2 and, I r to show that

r=l r=l

n

Z?' - 2r t 2n + t) = )@+ t)(n + a)(bn + c)
r=o 6

for all integers n ) 0, where a, b and c are constant integers to be found. 
(6)

2+ Lq
i) fr" - ) (, = d{z*)"(z++1)t - g.rrf(z*Xz-v+\)

\

= 100c)0 t200 = 6 1800

(2)
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,\
b) f^r"^Le+2n+l a

o

n
(en"r)+ Z.i'-2r:+inii

I

= @ntr) + Zr" -Ltr + (z^*r){r

= (2,"*r) + {n(n+D(2"+) - L**.n(n+) + hn+Dxn
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