Further Pure Mathematics 1

Complex Numbers

Section 1: Introduction to complex numbers

Multiple Choice Test

1) B+4)-(2-))=

(a) 5 + 5] (b) 1 + 5j
(c)5+3j (d)1+3j
(e) 1 don’t know

2) [1-2)+@A+)I-3+]))=

(a) -5 + 5] (b) -7 =]

(c) -7 + 5j (d)5-5j
(e) Idon’t know

3) The roots of the equation

2+62+10=0
are
(a)3+jl3_j (b)3+21,3—21
(c)-3+2j,-3-2j (d)-3+j,-3-]j

(e) 1 don’t know

4) Giventhat p+qj= ! -, the values of p and q are given by

12-5]

12 5 12 5

2) p=e = b) p= g =
@ 169 a 169 k) p 169 a 169
12 5 12 5

C =—,0=— d =—,(0=—
©p 119 q 119 @p 119 q 119

(e) 1 don’t know

5) Which of the following complex numbers is not equal to the others?

(@ 2-3j (b) 213 .
+3]j
13 3+2]j

(c) TBJ (d) j

(e) 1 don’t know
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6) z= 2+g1 . The complex number w which satisfies the equation zw = 1 is

6+17j —6-17]j
() o (b) o
—6-17] 6+17]
() : (d) c
(e) I don’t know
7) The solution of the equation
(3-j)(z+4-2j) =10+ 20j
IS
@z=1-3j (b)z=-3+79j
(c) z=46 - 52j (dz=5+5j
(e) 1 don’t know
8) Which of the following is NOT true?
it = 1 .
@ 7=t ©) 5-i=0
©5+7=0 © =¥
(e) Idon’t know
9) The values of a and b (with a > 0) which satisfy
(a+bj)2=5+12j
are
@a=3,b=-2 (b)ya=3,b=2
(c)a=2,b=3 (da=2,b=-3

(e) 1 don’t know

10) Which of the following statements is NOT true?

z . (b) z + z* is real
@) P is real

Ec; zz; is rei(al (d) z—z* is pure imaginary
e) | don’t know
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Solutions to Multiple Choice Test

1) The correct answer is (b)

2+4]j-(2-))=3+4j-2+]
=(z-2)+(#j+ )
=1+5 |

2) The correct answer ts (a)
[@—2)+@+ =+ P=(2-)(=+])
=—6+3)j+2)- [

=—6+5)+1

=-5+5]

2) The correct answer s (d)

_ —6*Be-4x1x10
- 2
ot 4
-—

—6t2]

=—3% |

4) The correct answer ts (a)

’D+%:1:2—5J'

B 12+5 |
(12-5))(12+5))

12+5] 12 L5
144 +25 169 169

12 5
SoP:—, q:—

169 169

J
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5) The corvect answer is (¢)

1z _ 13(2+3)) ::ze+3jj:2+3,
2-2] (2-3))(2+3)) 13 J
13 _ 13(2-3) :ze—sjjzzz_s,
2+3] (2+3))(2-3)) 13 J
3+,2J:(3+2J)J=3J_2=2—3J'
J -1 -1
so —= - s not equal to the others.
Q—SJ

&) The correct answer s (b)

:2—3j

W= ’

244
(2-3))(3-4))
C(zt4))(z—4))
e-1Fj-12
- 25
_em17]
25

F#) The correct answer ts (b)

(z-)D(z+4-2))=10+20]

, 10+20]
Z+4-2j)= -
=-J
_(to+20))(3+ )
(E-DE+])
_30+F0]-20
- 10
=1+7]
Z=1+F]—4+2]
=-3+ 9]

) The correct answer is (¢)
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=2 = (1) =1

1 J J ,
—-Jj==-j=s-J=o

J ] 1

SR R

T o=

oo

1 2 \Js ‘3 js 3 2
SHP == =2 =2
] J 1

9) The corvect answer s (b)

(a+b]))° =5+12
a* +2abj-b* =5 +12 |
Bquating lmaginary parts: 2ab =12

&
p=2
a
Equating real parts: - =5
., 36
- =

at —ze=547
at-54°-z6=0

(a% = 9)(a* +4)
Since als veal and positive, 2 ==, and therefore b=2.
10) The corvect answer ts (a)

Letz=x+ jy soz* = x-jy
Z+ 2t =x+jy+x-jy=2x so z+ z* is veal

z—z*=x+jg-(/<—jg) =:2J’g soz—Z*Lspwchag’marg

Zzzk = (x+\jg)(x—\jg) =2+ yr so zz* is veal
2
z z
—= zz* i real but =2 L not, so Z is complex.
z* zZz* z*
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