INTERNATIONAL A LEVEL

Further Pure Maths 1
Exercise 1F
1 a z=12+5i
Im 4
(12, 5)
s
a . g
[9) 12 Re

2| =412 +5%) =169 =13
tanoc:i o =0.39 rad.
12

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

Solution Bank

5 aNN R

3.0 Re

2] = ((=3) +6?) =45 =35
6

tan o =§ a=1.107

arg z =n—« =2.03 radians (2 d.p.)

boaoVa d z=2-2i
m a
Im 4
/3, 1)
1 2 .
a i s O L: Re
0 NG Re 3N
(2:_2)
2| = ((x/§)2+12):\/1:2 |z = (2 +(-2)*) =<8 =242
tanc:(—L a—E tanaz—g a—ﬁ
NE) 6 2 4
argz :E aI‘g Z=_a:_£
6 4
e z=—-8-T1
Imll
T 8 O >
:‘l ]/ Re
7
(_87_7)
2] = (-8 +(=7) =113
tan a:% a=0.7188

arg z=—(n—a)=-2.42 radians (2 d.p.)
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1 f z=-4+11
(=4, 11) Im}4

11

0 2AN >
4 0

= (-4 +11°) =137

tana—— a=1.222
4

arg z=n—-a =1.92 radians (2 d.p.)

g Z=2\/§—i\/§

Im A

NE)
O a

H Re

3

(24/3,-43)
o= (V37 + () ) =15
3o

tan o = ——==—
2

a =0.4636

arg z =—0.46 radians (2 d.p.)

h z=-8-151

(-8, -15)

Solution Bank

|z|=\/(( 8) +(-157) =289 =17

tan az%s a =1.0808

arg z=—(n—qa)=-2.06 radians (2 d.p.)

ii

ii

ii

ii

@ pearson
2+2i=4/(2) +(2)
[2+2i=4(2)

-
=22

| )

tan o = SO o =

K
4

-l>|?—] )

argz =

545 =/(5) +(5)

=150
=52

5 T
tana =—, SO g =—
5 4

a1rgz—E
4

[~6+6i| = /(~6) +(6)"
=72
=62

6 i
tanazg, SO o =—

Here : is in the second quadrant, so
argz = (n - a)
n 3n

argz=n——="—
& 4 4

[~a-ai|=\(-a) +(-a)’

24°
a2

a T
tana =—, SO o =—
a

Here : is in the third quadrant, so
argz =-— (n - a)

argz=—| n-= __3m
s 4 4
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3 z,=3+51

a |zl|:|3+5i|
=+/3*+5°
_ 5

b z2=(3+5i)
=9+30i+25i°

=9+301-25
=-16+301

¢ |le| =|-16+30i|

= |/(~16)" +30?
_34
= (V34)
=|a[
Therefore, zf| = |z,| as required.

26
3+21
26 3-2i
= X
3421 3-21
_26(3-2i)
94’
26(3-2i)
13
=2(3-2i)
= 6—4i

4

Z

a

Z

b |z|=|6-4i

c |zlzz|:|zl||zz| :26\/E
2\/B|z2|:26\/ﬁ
|2,|=13

Solution Bank

4 d z,=5+pi

|z, =|5+ pi

Since |22|:13
J5i+p =13
5+ p* =169

P =144
p==x12

Im

(—40., -9)

b tana :i
40

_ 9\_
a—arctan(40) 0.2213...

Here : is in the third quadrant,
so argz=—(n—-a)

argz =—(n-02213..) =-2.92

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

b |2*=4(-7) +(24) =625 =25

c tana:%

7

a= arctan(27—4) =1.2870...

z* is in the second quadrant, so
argz’ =n-a
argz’ =n-1.2870...=1.85
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6 d
Zz. ImA
(-7,24)
(3,4)
fZ
0 Re
z, 4+61
7 a —= -
z, 1+1

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

1+i o (1+1)  (1-i)
_4-4i+6i-6i"
1-i+i-i’
10, 2;
2!
=5+1

c tanaz%

o= arctan% =0.20

As 7 1s in the first quadrant
arg z = o = 0.20 radians (2 d.p.)

§a Zoloisz=d
Z, I-1
. 3+
1-1
Multiply by the complex conjugate
_(3+2pi) (1+1)

27050 (1)

3431+ 2pi+2pi°

1+i-i-1i’

:(3ifpj+[3tfpji

Solution Bank @Pearson

3+2p
8 b argzz—arctan[3 2pj

2

= arctan 3+ 2p
3-2p

Since we are told that argz, =arctan$ it
follows that:
3+2p
3-2p
3+2p=15-10p
~12=-12p
p=1
%:37;p+3i;pi

When p = —1 2]

—+—1
=) +(3) = 20 =226

C

26
C2-3i
Multiply by the complex conjugate
26 (2+3i)
= X
(2-3i)" (2+3i)
_ 52+ 78i
 4+6i-6i—9i°
52 78

EREER

=4+61

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

=\J(4) +(6) =\52=2413
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9 d tanOtzﬁ

20

—tan-1{48) _
o = tan (20) 1.1760..

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

arg(z2):n—1.1760...
=1.97 radians (2 d.p.)

10a z+z,=(4+2i)+(2+4i)=6+6i
‘zl +Zz‘=1/(6)2+(6)2 =J12=62

_ (4+2i)(a+bi)
z, 2441
2,2, =(4+2i)(a+bi)
=4a + 4bi + 2ai + 2bi’
:(4a—2b)+(4b+2a)i
(4a—2b)+(4b+2a)i
2+4i
Multiply by the complex conjugate

- ((4a—2b)+(4b+2a)i) (2-4i)
B (2+4i) “(2-4i)
_ 8a—4b—(16a—8b)i+(8b+4a)i—(16b+8a)i’

_ 4%

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

Solution Bank

10 ¢ w22_2i24a+3b+

11a

@ Pearson

—3a+4bi

5 5 5 5
Equate real coefficients:

4a+3b=21 1)
Equate imaginary coefficients:
-3a+4b=-22 (2)

3x(1): 12a+9h=63 (3)
4%x(2):—12a+16b=-88 4)

(3)+(4) = 25b = 25
b=-1
Substituting b =—1 into (1): 44 -3 =121

a=6

Here : is in the fourth quadrant, so
argz=-a

arg z = —0.81 radians (2 d.p.)
=) +(3) =35 =345

_3_1
tanoz—6 >

a=tan” (% —0.4636..

Here W is in the first quadrant
so argz=a
arg z = 0.46 radians (2 d.p.)

arg(A+5i+w)
= arg(A+5i+6+3i)
= arg((/1+6)+8i)

8
tanag =—
A+6

As tan% =1, it follows that

L:l,soﬂ:2
A+6
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Further Pure Maths 1 Solution Bank @ pearson

12a |Z|= (_1)2+(\/§)2=\/Z=2 12¢ For argz,tana=§
il

\ \/_ o= arctan(\/g) =
b . q1_; z =-1+1J3
2= —1-iV3, 0 Here z is in the third quadrant, so
z ~1-i\3

argz:—(n—a)

z —1+i\/§

Multiply by the complex conjugate argz = —(“ —%) = —2?“
-1-1v3) (-1-1v3

i*:( 1\/_)><( 1\/_) For argz*,tanazé

) !

o= arctan(\/g) = 3

Here z" is in the second

_1+i\/§+i\/§+i2(\/§)2

N . . . 2 %
1+1\/§_1\/§_12(\/§) quadrant, so argz =mT—«
_2+2i3 argz*:n—%:%r
4
V3
:_l+£i For arg[i*j,tana:%:&:\/g
2772 z 12
2 T
2l _lz ﬁ 1,3 q_ a:arctan(\/g):—
z*_\/( 2) +(2j - 4+4_\ﬁ_1 3

z . .
Here = is in the second
z

z
quadrant, so arg (—*j =nT—-Q
z

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 1

13 w+z =(k+1)+(—4+5k)
(k—4)+(1+5k)i

arg(w+z) :2?7[, andtanz?n:—x/g

1+5k =3
k-4 1
1+5k =—k/3+43
So Sk+k'3=43-1
k(5+J§):4J§—1

43 -1
k:
5+\6

Rationalise the denominator by multiplying
by the conjugate

(46°1) (549
k= X
(5+\/§) (5_\/5)
203-12-5++3
C25-53+5/3-3
_213-17
22

Solution Bank

@ Pearson

14 Represent the given information on an
Argand diagram:

Im A

‘z+w’

Iz +w|

Using this information, consider the triangle
AABC shown below:

The angles in a triangle sum to 7, so
ZB=n-/ZC- /A4

Using the sine rule:
sind _sinB _sinC

a b c
LT .7 . I
sin— sin— Sin——
10 _ 5 _ 10
|Z| 5 |Z+w|

SSinl = |Z|sinE
10 5

5sin
|Z| = 10 ~2.63
sinE
5
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