Question
Number

Scheme

Notes

Marks

3(a)

//T‘\\(LO)
N

Circle centred at origin with radius
of 1 correctly indicated in any way.
May use +ior %1 in appropriate
position on imaginary axis.

B1

(U)

(b)

9iz—i

w
z+1

Swz+w=9%z-i= Z(W—9i):—w—i

-w—1_ w+i

—>z= oc

w—9 9i—w

M1: Makes z the subject
Al: Correct expression oe

MI Al

|21=

—-w-—1
w—91

=01 o~ ()

Uses |Z| =1land obtains
|iwizl| :|iwi 22|

Requires previous M mark.

dM1

: Vv :H4H

u’ +(v—9)2 =u’ +(v+1)2
or —18v+81=2v+1
20v =80
v=4

Obtains v = k with k correct for
their

|w—pi| = |w—qi| oe
or substitutes u +1iv for w, applies
Pythagoras correctly and obtains a
value for v

Allow “y =...” for this mark.
Condone v = 41 for this mark.

Requires both previous M marks.

ddM1

v=4 only

Correct equation

Al

(6))

Total 6

Alt 1:

using

points
on

%) .
91" —1

i+1

911 .
> w= Z=1=>w=

141

M1: Uses two correct values of z in
the formula to obtain two
expressions for w
A1l: Both expressions for w correct

MI Al

w=4, w=

~i-9 1-i -10+8i
=9 1= _

- - = -5+4i
1+1 1-1

Simplifies expressions to a + bi
form including correct method to
rationalise denominators.
Requires previous M mark.

dM1

:> Vv :H4H

Obtains v = b with b correct for
their a + bi forms.
Allow “y = ...” for this mark.
Condone v = 4i for this mark.
Requires both previous M marks.

ddM1

v=4 only

Correct equation

Al

(6]

Alt 2:
using
utiv

9iz—i

w
z+1

Swz+w=9%z-i= z(w—9i)=—w—i

M1: Makes z the subject
Al: Correct expression oe

MI Al




-w—1  w+i

=>z= - =— oe
w=9% O91i—-w
—u—-1v—1i u—(v—9)i
=z=— - X -
u+iv-9i u—(v-9)i
i — (v DYy —9)—10ui Replgces wwithu+‘vi and
- (V2+ ) 3 v rationalises the denominator and | dM1
u+(v-9) extracts real and imaginary parts
w+v+DH(v-9) 10u
= X=-—"7 T Ve T ou
u +(wv-9) u +(v-9)
2L+ )(v=9)) +(10u)’
¥+y=1= (u (v+hEv )) 2( u) =1| Applies x? +y2 =1 and simplifies
(”2 +(v=9)’ ) to identify a factor v—k =0 ddM1
SN (v—4)(u2 v 18y 4 81) ~0 Same conditions as main scheme.
v=4 only Correct equation Al
3
Alt 3: W_9i(x+iy)—ixx+1—iy_
using T ox+ip+l  x+l-iy M1: Replaces z by x + iy and
x+Hy ~ B B . rationalises the denominator. M1 Al
- oyixr+D)+Ox 1)y+((9x Der+1)+9y )1 A1l: Correct expression oe
(x+1)7 +y?
~10y+(9x” +8x—1+9y° )i
14+2x+x" + ) Expands and applies x* +y° =1 to dM1
10y +(8x—-1+9)i | —5y+4(x+1)i simplify to linear coefficients
C 142x+1 o x+l
_ Simplifies to a constant imaginary
=——+41 =>v=4 term and deduces the equation. ddM1
x+1 Same conditions as main scheme.
v=4 only Correct equation Al
()
Additional Notes

(a)

B1: Draws the correct circle, allow tolerance with shape, look for the intent, and indicates the radius is 1.
Accept +1 on the imaginary axis or incorrect notation of coordinates as long as the radius of 1 is implied.

May be drawn as the radius. Accept » =1 stated next to the diagram, but not x> + y* =1 without further
indication of the radius being 1.

(b)

Note for the main scheme ddM1 first deduction is from using the perpendicular bisector of 91 and —i.




