Question

Number Scheme Notes Marks
9. 2 =1, z, = 3—4i; () £T4=8a _y
p—1ig—8z,
(a) z,—z, =—4+31 z, —z, = —4+3i, seen or implied | Bl
{z,-2,=-4+31=} z—z,=a+f1; <0, >0
and uses trigonometry to find an expression for
arg(z, —z,)= 7 —tan”' (%) arg(z, — z,) so that arg(z, —z,) is in the range | M1
(1.58...,3.14...)) or (90°,180°)
{arg(z, —z,) = 7 —0.6435011... =} or (-3.15...,-4.71...) or (-180°, —270°)
arg(z, —z,)= 2.4980915... {=2.498 (3 dp)} ‘ awrt 2.498 | Al
(©)]
(b) a4 (=1-1)(3+41) Multiplies numerator and denominator M1
Way 1 z, (3—41)(3 +4i) by the conjugate of the denominator
_ -3-4i-3i+4 { _ 1- 71} Numerator correct (with i* =—1 applied) Al
9+16 25 or denominator correct (with i’ = —1 applied)
L li or 0.04 —0.28i 1 li or 0.04-0.28i | Al
25 25 25 25
A
(b) —1-i . : . : z : i .
Way2 | 3"z a+ib = —l-1 = (a+ib)(3-4) Sets —-=aq + ib , multiplies both sides by z,,
_ Z,
{Real =} 1= 3a+4b attempts to equate both the real part and the | M1
{Imaginary =} -1 =-4a+3b imaginary part of the resulting equation and
= g=..o0or b=.. solves to give at least one of ¢ =... or b=...
1
a=—o0r0.04, b= —l or —0.28 At least one of either a or b is correct | Al
25 25
So, Zo= LT or 0.04-028i LT o 004-028i | Al
z, 25 25 25 25
A
2 2 1 2 1 2 . Z .
© {i _ } (L] +(—_7j {or m _ | NED+ED Finds . by applying a Mi
z 25 25 z [(3)? + (—4)? 2
’ | 2| Gy +(=4) full Pythagoras method
Js0| V2
_ vz ﬁ or l\/i Al cao
25 5 5 5
2
(d) p+ig—8z, =3i(p—iq—8z,) Multiplies both sides by only (p —ig —8z,), Ml
= p+ig—8(-1-1) =3i(p —ig —8(3 —41)) and substitutes the given values for z, and z,
) . ) . dependent on the previous M mark
= p+ig+8+8i=3pi+3g-721-96 attempts to equate both the real part and | dM1
{Real =} p+8=3¢-96 the imaginary part of the resulting equation
{Imaginary =} ¢g+8=3p-72 Both correct equations Al
which can be simplified or un-simplified
_ _ dependent on the previous M mark
-3g=-104 -3g=-104
{p 1 P } Obtains two equations both in terms of p and ¢ !
3p—q=280 9p —3q =240 and solves them simultaneously to give ddM
atleastoneof p=.. or g =...
= p=49.4=9 p=43,q=49 | Al
3

13




Question 9 Notes
9. (a) Note Allow M1 (implied) for awrt 2.5, truncated 2.4, awrt —3.8, truncated —3.7, awrt 143°,
awrt —217° or truncated —216°
Note | Give B1 M1 Al for writing arg(z, —z,)= awrt 2.498 from no working.
(b) Note | Give 2" A0 for writing down — ! with no reference to 1 li or 0.04 —0.28i
25 25
Note | Give M1 1% A1 for writing down =7 from no working in (b)
. .. 1-71 1 7. . L
Note | Give M1 Al Al for writing down s = 55 2—51 or 0.04 —0.28i from no working in (b)
Note | Give M1 Al Al for writing down 2i5 - 27—51 or 0.04 —0.28i from no working in (b)
Note | Give 2™ A0 for simplifying a correct 2LS - 215i to give a final answer of 1-7i
(©) Note | M1 can be implied by awrt 0.283 or truncated 0.282
. 0 :
Note Give A0 for or 0.28284... without reference to g or %\/E
. 1Y (=7iY ,
Note | Give MO for 35 + o5 unless recovered by later working
Note Give M1 A1 for writing . ?2 from no working.
2
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