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Q1

Model Solution — 25 Marks

Marking Notes

(a)

Z(xz—%x—S)
(-3 5% )
e y))

Scale 5D (0, 2, 3, 4, 5)
Low Partial Credit:
e g = 2 identified explicitly or as factor

Mid partial Credit:
e Completed square

High partial Credit:
e hor k identified from work

(b)

Scale 10B (0, 4, 10)
Partial Credit:
e One relevant co-ordinate identified




(c)
(i) | f(x) has min pointas a > 0 Scale 5B (0, 3, 5)
y co-ordinate of min < 0 =graph must cut Partial Credit:
e Mention ofa > 0
x-axis twice hence two real roots. e b2 — 4qc
or e [dentifies location of one or two roots,
e.g. between 4 and 5.
b? —4ac=49+80>0
Therefore real roots
c
(ii) 2 a0 Scale 5C (0, 3, 4, 5)
AR GTETUST Low Partial Credit:
7\2 129 _ e Formula with some substitution
2 (x B Z) 8 L ¢ Equation rewritten with some
transpose
( 7)2 129
X% 16 High Partial Credit:
7_+v129 . x—%z i@ or equivalent
TET T,
i N 129
T3t
OR
2x2—7x—10=0
7 + 49 + 80
x = —————m—m™ —
4
B 7++V129
- 4
B 7 n 129
*T2* |16
2 (2015)
Question 2

(25 marks)
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f(x)=x"=3x"-9x+11
fAO) =L =31)>-9+11=0
= x =1 1is a solution.
(x—1) is a factor

x*=-2x -11
x=1 | x> =3x*=9x+11
x* —x? (x=1)(x* + 4x—11) =x" —3x> —9x +11
2
—2x" = 9x+11 or =X +AX—x—x"—Ax+1=x"-3x"-9x+11
—2x% +2x —~A-1=-3
—11x+11 — 4=
—11lx+11
or
X2 —2x -11
X x> —2x?2 —11x
I 2x 11

Hence, other factor is x* —2x—11

o 24(=2)" —4()(-11) _2+48 _ 2i4ﬁzlizx/§

2(D

2

2

Solutions: {1, 1+2+/3,1- 2+/3 }




4 (2015)

2 1 1
(a) The complex numbers z,, z, and z, aresuchthat —=—+—, z,=2 + 3iand
2 2y &
2, =3=2i, where i* =—1. Write z; in the form a + bi, where a,b € Z.
2 1 1 1 1
et —= +

zZ, z, zy 2+3i 3-2i
_3-2i+243i  S5+i
C(2+3i)3-2i) 12+5i
z, 12450
2 5+i
_ 12450 5-i
540 5-i
65+13i
- 26

=z, =5+i

or

I 1 2-3 2-3 2-3i
243 243 2-3 449 13

I 1 342 342 3+2
3-2i 3-2 3+2 449 13

1 1 2-3i 342 5-i
+ = + =
2+3 3-2 13 13 13
i
z, 13

Let z, =a+bi
g 5=
a+bi 13

26=(5-i)(a+bi)
26+(0)i =5a+5hi—ai+b
26+(0)i =(5a+b)+(—a+5b)i




=>5a+b=26 ...()and —a+5b=0 ...(ii)

(i): Sa+b=26
(ii): —=5a+25=0
26b =26
b=1

From (ii): 5b=a
=a=5

z, =5+i
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(@) w=—1++3iisa complex number, where 2=—1.

(i) Write w in polar form.

We have |w| = (—l)z—l—\/§2 = V4 =2. Also, if A

arg(w) = 0, then tan(0) = ‘_/—? = —/3 and 0 lies in w, T Im(z)
the second quadrant (from the diagram). Therefore T
0 =tan"'(—/3) = 2T’tradians. So

1 Re(z)
w=2[cos— +isin— 1
(e )
p\ themathstutor.ie
oo 3
(ii) Use De Moivre’s Theorem to solve the equation 2 = —1+/3i. Give your answer(s)

in rectangular form.



Suppose that the polar form of z is given by z = r(cos0 +isin8). Then

2n 2r
[r(cos O +isin6)]? = 2(cos 3 + isin?)

By De Moivre’s Theorem this is equivalent to
2 2
r?(cos(20) +isin(260)) =2 (cos 3 ~+isin ?) .

Therefore r> =2 and 20 = 23—” +2nm,ne’Z. Sor=+v2and 6 = §+n7r. We get two distinct
solutions (corresponding to n =0 and n = 1).

T, W 1 V3
71 —\/E(cos§+zs1n§) _\/E(E_HT) =

and

)= ﬁ(cos(g—kn)—i—isin(g—kn)) =2 (—l —iﬁ) = —L—i J

p\ themathstutor.ie
o

() Four complex numbers z;, 72, z3 and z4 are
shown on the Argand diagram. They satisfy the
following conditions:

22 = iz
z3 = kzi, wherek e R
4 = 22123 .

The same scale is used on both axes.

(i) Identify which number is which by labelling 73
the points on the diagram.

\4

(ii) Write down the approximate value of k.

Answer:

B —

Explanation: Multiplication by i rotates a complex number by 90° anticlockwise about the
origin - so z; is obtained by rotating z; through 90° about the origin.

Since z3 = kz1, we must have 0, z; and z3 being collinear.
Since z4 = 7 + z3, we must have 0, z;, z4 and z3 forming a parallelogram.

p\ themathstutorie
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w* _ ol cos(4—ﬁ+ 2nﬁj+isin(4—ﬁ+2mfj
16 9 9

w=é cos £+n—ﬂj+isin z , n=0,1,2,3.
2 9 2 9 2
3 7{] . (7{] 3 11z .. [11#m
w==—|cos| — |+isin| — ||, —=|cos| — |+isin| — ||,
2 9 9 2 18 18
3
2

107:} . (10::} 3 (2%} . (297z
CcOoS| — |+is1n| —— , —| COS| —— +ism| ——
9 9 2 18 18

w3







