Topic Y1 Complex numbers and roots of equations (Pre-TT A) [52] MS

1.
() 2+16i- -8i° M1 Attempt to multiply correctly
10 +15i A1 2 | Obtain correct answer
(i) M1 Multiply numerator & denominator by conjugate
A1l Obtain denominator 5
1 .
g(lo +15) or 2 + 31 Alft | 3 | Their part (i) or 10 + 15i derived again / 5
5
2.
Question Scheme Marks
\
@ | af 2Yas3- l)' 15 -
e/ a Al
25 2
D5a+—-S=1§2a -4a+5=0
a
N Ml
= — 4 -4)3) or (@-2y-4+5=0= a~=..
()
Da=22i Al
Hencetherootsof f(2)=0are 2+i,2-iand 3 Al
(5)
® | p=-(@+iy+@-)+"F) 2 pe. M1
= p=-T cso Al
(2)
1(b) alternative
f2)=(z-3)2" 42485 p=_.. M1
=2 p=-T7 cs0 Al
(2)
3.
M1 Attempt to equate real and
imaginary parts of (x +iy)’ and 15
Xy =15 andxy =4 Al Al +8i
M1 Obtain each result
DM1 Eliminate to obtain a quadratic in x°
+(4+1) Al 6 |ory

6 | Solve to obtain x = (£)4, or y =

(€3]

Obtain only correct two answers as
complex numbers




4

(i) Circle B1 Sketch(s) showing correct features, each mark
Centre (0, 2) B1 independent
Radius 2 B1
Straight line B1
Through origin with positive slope B1 5
(i) Oor0+0i and 2 + 2i B1ftB1f | 2 Obtain intersections as complex numbers
t
7
5.
(i) |z| _ Jg B1 Allow 22
argz = —26.6°or — 0.464 Bl | Allow -27° or -0.46(3)
2]
(i) Bl z# =2 + 1 stated or used
M1 Obtain two equations from real and imaginary parts
a+b=2b-a=-8 Al Obtain correct equations
M1 Attempt to solve 2 linear equations
a=5>b=-3 Al Obtain correct answers
[5]
6.
{w=x-1=}x=wsl Bl
(w1) +3(w+1)’ ~8(w+1)+6=0 M1
w 3w + 3w 1+ 3w + 2w+ 1) -8w-8+6=0
MI
W Abw +we2=0 Al
Al
(5)
Alternative
a+fry=-3af+fy+ay=-8,affy=-6 BI
sumroots = @ <1+ B ~1+7~1
=@+ f+y-3e-3-3=-6
pairsum = (@-1)(F-1) + (@ -1y -0 + (f-1Kr-1)
=aff +ay + fiy -Aa+f+y)+3
Mil
w -8-2(-3)4+3 =1
product = (@ ~ I)}F - D(r - 1)
=afly -(af+ay « fy)+(@a+f+y) -1
= wf=(-8)=3=1=-2
Ml
waebw +w42=0 Al
Al




(a) | Makes a correct deduction about AO22a B1
another root (PI) (z-(2-3))(z-(2+3i)) =" -4z +13
Finds quadratic factor by expanding | AO11a| M1 | ., . , _
brackets or using sum and product of P2)= (=" ~4z+13) (" +cz+d)
roots
(2 -4z+13) 2 +ez+d)=z* +32" +az+b
Finds a correct quadratic factor AO1.1b A1l
c—4=0
Compares coefficients with quartic AO1.1a M1 13—4c+d =3
*+32% +az+b =c=4,d=6
States the correct product of AO11b| A1 | .. 2.4
quadratic factors p(z) =(z2 -4z +13) (* +4z +6)
(b) | States all four correct solutions AO1.1b B1F z=2+3i -2+ J2i

FT ‘their two quadratic factors from
part (a) provided both M1 marks
have been awarded




Questio Scheme Marks | AOs
n
3(a)
| A
Ml 1.1b
> Al 1.1b
fo) R
)
(b) N
[
Bl 1.1b
(10, 10)
0 R BIft | 1.1b
2
© 82— p = h=.. Ml | 3.la
h=215 Al | L1b
Triangle area :% x2x 24/15 M1 2.1
1 2 -1 1 2 (1
Sector area=—x & x(ﬁ—tan (\/E))OI‘ —x8 x| r—cos | — M1 3.1a
2 2 4
1o O 1
Totalarea_5x8 x(;z—tan (\/E))+Ex2x2\/ﬁ Al L1b
=66.1
&)
(9 marks)
Notes

(a) M1: A circle drawn

Al: A circle entirely in the first quadrant with the centre marked at (10, 12)
(b) B1: Correct pair of rays added to their diagram

B1ft: Area between their rays and within the circle shaded

(c) M1: Correct strategy to find the base (or angle) of the triangular part
Al: Correct length or angle

M1: Correct method for the area of the triangle

M1: Correct strategy for the area of the sector

Al: Correct answer (awrt 66.1)




