Topic Y1 Complex numbers and roots of equations (Post-TT B) [53] MS

1.
(1) -1 B1 Real part correct
B1 2 | Imagary part correct
(1) 2+31 B1 iz stated or implied or i°=-1 seen
B1 Real part correct
S+121 B1 3 | Imaginary part correct
R | - . M1 Multiply by conjugate
(111) p (4 — 71) or equivalent Al Real part comrect
i Al 3 | Imaginary part correct
@ N.B. Working must be shown
2.
Either p+qg=-1.pg=-8 Bl Both values stated or used
p+q B1 Correct expression seen
Pq
M1 Use their values 1n their expression
-% Al 4 | Obtain correct answer
4
or Llil-g Bl Substitute x =-L and use new
pa .
quadratic
p+qg=1 Bl Correct value stated
_1 M1 Use the1r values in given expression
5 Al Obtain correct answer
or = 1£+/33 M1 Find roots of given quadratic
2 equation
Al Correct values seen
-1 M1 Use the1r values in given expression
Al Obtain correct answer
3.
Bl Circle
Bl | Centre (\/3.1)
Bl Passing through O and crosses y-axis again
B1 Line, with correct slope shown
Bl | 1 line starting at O
B1 Completely correct diagram for both loc1 Ignore shading
[6]
4.
xX—1y B1 Conjugate known
M1 Equate real and imaginary parts
x+2y=12 2x+y=9 Al Obtain both equations, OK with factor
of1
M1 Solve pair of equations
z=2+51 Al 5 Obtamn correct answer as a complex
number
S.C. Solving z +21z=12 + 91 can get
max  4/5, not first B1




Either 1- il Bl State or use other complex root
4 Bl State or use real root
Ya=-7 M1 Use correct symmetric function, must include -ve
a=-24 Al Obtain correct answer
_ b __€
Yafi= e or afy = =3 M1 Use another correct symmetric function
b=45,c=-52 Al Al | Obtain correct answers
7]
Or 1- ii Bl State or use other complex root
4 Bl State or use real root
M1 Express as product of 3 lincar factors
. > Ml Expand to obtain a cubic expression ax ...
a@= =24,b=45cm=-52 ATAIAl | Obtain correct answers
Or .
Ya=-=7 Ml Use correct symmetric function, must include -ve
a=-24 Al Obtain correct answer
Ml Substitute given complex root into the cubic equation and attempt to simplhify, use their
Ml a
b=45 Al Usc imaginary part
M1 Obtain correct answer
=_52 Al Use real part
Obtain correct answer
Or
Bl
256+ 16a+4b+tc=10 Bl State of use real root
Ml Use this root in cubic equation
M1 Substitute given complex root into the cubic equation and attempt to simplify
a= —24,b=45c=-52 AJATAL | Use real and imaginary parts to obtain 2 more equations for a and b
Obtain correct answers
6.
(i) Either
1 3 L. ..
a+ = e aff = 3 Bl State or use both correct results in (1) or (i1)
a+p 2 .
a+f+ oo a+pf+=(a+p) M1 Express sum of new roots in terms of
ap 3
a+ fand off
M1 Substitute their values into their expression
5 .
pP= E Al 4  Obtain given answer correctly
Or
2 : 1 .
3u—u+2(=0) Bl Substitute X = — and obtain correct
u
quadratic (equation)
M1 Use sum of roots of new equation
M1 Substitute their values into their expression
5 .
p= E Al Obtain given answer correctly
1 a .
) apf=of+— ,5 ﬂ ,3 Bl Correct expansion
(74

a (a+ 2a,
E +— =w M1 Show how to deal with @~ + p !

a p ap

Al Obtain correct expression
1 . . . 10
q= 3 M1 Substitute their values into &'/
Al 5 Obtain correct answer a.e.f.




@ x>-y’=22x=45 M1 Attempt to equate real and imaginary parts
’ : Al Obtain both results a.e f.
4x7 —8x7-5=0 M1 Eliminate to obtain quadratic in x or y°*
M1 Solve to obtain x (or y) values
X = i—@ ,y==% % Al Correct values for both x & y obtained a.e.f.
+(l0 4542y
=\ 2 Al 6 | Correct answers as complex numbers
(ii) :2=2ii«/§ o,
M1 Solve quadratic 1n z~
(AT 2 Al Obtain correct answers
z=%(3%15) M1 Use results of (1)
Alft 4 Obtain correct answers, ft must include root
from conjugate
(iii) Blft 1 Sketch showing roots correctly
@iv) B1 Bi1ft Sketch of straight line, | tox
Blft 3 Bisector
14




