Core Pure Mathematics Book 1/AS SolutionBank

Argand diagrams 2B

1 a z=12+51
v A

(12, 5)

l2|= (=3 +6*) =\/45 =345
6

tanazg a=1.107

|z|= /(12> +5) =169 =13

5
tan & = 12 ¢ =0.39 rad. arg z =7 —a =2.03 radians (2 d.p.)

arg z = 0.39 radians (2 d.p.)

d z=2-2i
b z=+3+i ¥
VA
(13, 1) 2 =
| O L. "
51 12
C— - -
0 13 X et
2= (22 +(-2)*) =8 =242
2 T
tanazE azz
A= (37 +1) = =2 .
arg z=—-a =——
talnoc=L a=£ 4
3 6
ju e z=-8-T1
argz =g v d
8
iy C
7
(-8,-7)

El :\/((—8)2 +(-77) =113
tan o :% a=0.7188

arg z=—(w—a)=-2.42 radians (2 d.p.)
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40 X .o 2 T
1 tano=—, SO o =—
2 4

arg i

z=—

4

2= (=4 +117) =137
tana=% a=1222 bi [5+5i=4(5) +(5)

arg z=rm—a =1.92 radians (2 d.p.)

g Z=2\/§—i\/§

.. 5 Vs
v ii tanazg, SO a=z
argz="
s 4
23 N
(7] u
B 5 ¢ i |-6+6i=y(-6) +(6)
(243, - 43) :\/\;_%
=642
= y(23) + (37 =5
. 6 _z
ana= 2L 404636 foane=g, soa=y
243 2 Here z is in the second quadrant, so
arg z =-0.46 radians (2 d.p.) argz = (ﬂ —a)
h z=-8-151 argzzﬂ-_zz?,_ﬂ-
vh 4 4
di |—a—ai|=\/(—a)2+(—a)2
g =~2a’
T ay - = a2
; ii tana=—, so a=z.
' a
B9 Here z is in the third quadrant, so
2= (-8 +(-15)*) =289 =17 argz =—(7-a)
15 _ r\ 3«
tan @ =" a=10808 MEZ=\ = =74

arg z=—(r—a)=-2.06 radians (2 d.p.)
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3 a

o Re
(40, —9)

9
tana = —
40

_ 9\_
a—arctan(40) 0.2213...

Here z is in the third quadrant,
so argz=—(7—a)

argz=—(7—-02213...)=-2.92

z=3+4
22 =(3+4i) =9+12i +12i +16i°
=—7+24i

22| =\(=7)" +(24)" =625 =25

24
7

o = arctan (%) =1.2870...

z* is in the second quadrant, so
argz’ =n—a«a

argz’ =m—1.2870...=1.85

tana =

22 Im 4
(-7, 24)
(3,4

.

z, 4+61

z, 1+1
Multiply by the complex conjugate
4+6i (4+6i) y (1-1)

1+i (1+i) (1-1)

_4—-4i+6i-6i°
1—i+i—12
_10_ 2;
-5 !
=5+1
b | “H=(5) +(1)’
2,
=26
1
t ==
C an o 5
o= arctan% =0.20

As z is in the first quadrant
arg z = o = 0.20 radians (2 d.p.)

R )
zZ, —i
3+2pi

Multiply by the complex conjugate
2 - (3+2fm)x(l+?)
(1-i)  (1+i)
_ 3+3i+2pi+2pi°
I+i—i—i’

=(37;pj+(3t;in

3+2p
— 2
b argz, =arctan| 5

2

= arctan 3*+2p
3-2p

Since we are told that argz, = arctan$ it
follows that:
3+2
3—2§ =>
3+2p=15-10p
-12=-12p
p=1
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6 ¢ Zz:3—2p 3+2p

When p=1,z,= %

19
2
= y(3) +(3) = 2o =328

Im a

26
2-3i

Multiply by the complex conjugate

26 (2+3i)

X

(2-3i) " (2+31)
52478

4+ 61— 6i—9i°

b 2% =(4+6i) =16+24i+24i+36i
So z* =-20+48i

¢ [d=\(4) +(6) =2 =243

_438
d tana = 20

48
= tan- (20) 1.1760...

Here z” is in the second quadrant
S0 arg(zz) =n-a

arg(z*)=n—1.1760...=1.97

radians (2 d.p.)

8 a z+z,=(4+2i)+(2+4i)=6+6i

|Z1 +22| =,/(6)2 +(6)2 =J72 =62

zz, (4+2i)(a+bi)
T 244

7z, =(4+2i)(a+bi)
=4a+4bi+2ai +2bi’
:(4a—2b)+(4b+2a)i
(4a—2b)+(4b+2a)i

2+4
Multiply by the complex conjugate

((4a—2b)+(4b+2a)i) (2-4i)
(2+4i) “(2-4i)

w=

w =

_ 8a—4b—(16a—8b)i+(8b+4a)i~(16b+8a)i’

cC w==—

4—8i+8i—16i°

_ (16a+12b)+(~12a +16b)i

20
_16a+12b N —12a+16bi
20 20
4a+3b -3a+4b.
= + i
5 5

21 22i_4a+3b+—3a+4bi

5 5 5 5
Equate real coefficients:
4a+3b =21 (1)
Equate imaginary coefficients:
—3a+4b=-22 (2)
3x(1): 12a+9b=063 3)

4%(2):-12a+16b=-88  (4)

(3)+(4)=>25b=-25
b=-1
Substituting b =—1 into (1): 4a—-3=21
a==6

tana = =2

1

I
s |‘"\~

_ 22
a= arctan(zl) 0.8086...

Here z is in the fourth quadrant, so
argz = —a

arg z =—0.81 radians (2 d.p.)
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9 a |W|:\/(6)2+(3)2=\/E=3\/§ ¢ For argz,tana=$
Fid
3

3 o= arctan(\/g) =
b tana====
6 2 Here z is in the third quadrant, so
a=tan"' (%)20.4636... argz=—(n—a)
Here w is in the first quadrant argz = —(n - E) __2n
SO argz =« 3 3

arg z = 0.46 radians (2 d.p.) For argz ,tana =

V3
I
z

¢ arg(A+5i+w) a:arctan(\/g):3
=arg(A+5i+6+3i) Here ' is in the second
=arg((2+6)+8i) quadrant, so argz =n—a
argz =L =21
tanaz% 8 3 3
+ S
z 2 _2N3
As tangzl, it follows that For arg( Z*j,tana B 1 2 V3
i=1 sod=2. a=arctan<\/§):£
A+6 3

zZ . .
Here — is in the second

10a |Z|=W=\/Z:2 i Zj:n—a

quadrant, so arg (—*
z

b z=-1-iV3, 50 2 =—1+i\3 [zj T 2n
arg|
i_—l—i\/g
z —1+i3
Multiply by the complex conjugate
i:(—1—i\/§)x(—1—i\/§)
2 (-1+i3) (-1-i3)
1+iV3 +i 3+i2(\6)2
1+iV3-iV3 - (V3)
24203

4
1,43,
—T !
2
| f_aV o (ME) L3
Z*‘\/( 2) “{2}‘ gry=Vi=
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11 w+z=(k+1i)+(—4+5k)
=(k—4)+(1+5k)i

arg(w+2z) =2?n, andtan%t: 3

1+5k_—\/§

k-4 1

1+ 5k =—k3 +43
So Sk+k3=4J3-1

k(5+J§)=4J§—1

43 -1
k=
5+«/§

Rationalise the denominator by multiplying
by the conjugate

(4v3-1) (5-43)
k= X
(5+\/§) (5—\/3)
203-12-5+3
25-5{3+5J3-3

_213-17
22

12 Represent the given information on an

Argand diagram:

Im A

‘z+w’

|z +w|

Using this information, consider the triangle
AABC shown below:

T T T

5 10 10

so=m,m_Tn

5 10 10
The angles in a triangle sum to m, so
ZB=n-/C-Z4

Using the sine rule:
sind _sinB _sinC

a b c
. T
sin— sin— sin—
_ 10
|z| 5 |z+w|
53111—:|z smE
5
5sin -
2| = ~2.63
sin —
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