| The CENTRE for EDUCATION in MATHEMATICS and COMPUTING

Grade 7/8 Math Circles
Week of 13" November
Types of Numbers

Exercise Solutions

1. From the sets we've already looked through, we have that
(a) 11 e N,Z,Q,R

(b) f =2eN,Z,Q,R

(c) ==2=-2€7Z,QR

(d) J_ 1eQR

(e) 4.3333 € Q,R

(f) me Q,R

2. We can solve for z, and the solutions are imaginary,

(a) x ==+
(

(c) :U:j:\/_z

3. Graphing these out, we have

9-(2/3)i

4. Computing these expressions using our formula for complex addition, we have that
(a) (1+6i)+ (3+4i) =4+ 10¢
(b) (4+2i)—(8—3i)=—4+5i
(c) B+2)+((2—19)+(3—2i))=8—1
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5. Using our formula for multiplication and division for complex numbers, we can evaluate the

expressions
(a) 15 =i
(b) (2—3i)- (5 —4i) = —22i
(€) (A+4)—(2+20)-1—i)=1—3
(d) 2-30)-(3—1i)+(2+2i)) =13 —13¢
(¢) 57 = 35 — 3°
(0) (§1) - (Gi+3) =143

6. Using the formula for the modulus, we have that

(2) |l =1—i[=v2

(b) |2l = [V2+ V2| =2
(c) [zl =1 +1| =2

(d) [zl = |55 =1-il =1

7. We can compute the following set theoretic expressions

(a) NNI=2

(b) NUZ =127

() QUQ=R

(d) RNI=o

(e) NNZ =N

(f) Rul=C

Problem Set Solutions

1. Using our sets we derived in the lesson, we have that
(a) 34+3ieC
(b) T € QR
(c) 0€Z,QR,IC
(e) V5icl,C
2. We know that elements of Q are numbers that cannot be written as a fraction, thus we have
that only /5 is irrational.



| The CENTRE for EDUCATION in MATHEMATICS and COMPUTING

. Evaluating the following expressions, we have that
(a) (2+43i)+ (3—31) =5+ 2i

(b) (2—4i) —(3+4+4i)=—-1—-28i

(c) (1—24)-(242i) =6—2i

(d) 3—47)+((1—34)-(1+2i)) =10 —5¢

. Evaluating the following expression gives,

(a) L2 _y

(b) |4+7z\ =65
(c) =3 = —5(1+32:)
(d) 53“4;2 = —35(33 + 564)

. The following statements are either true or false,

(a) The product of two irrational numbers is always irrational. T : V2-/2=2
(b) The product of two integers always an integer. T
(¢) The product of two complex numbers is always complex. T
(d) The product of two natural numbers is always a real number. T
. Solving for z, we have that
(a) :L‘2—|-1:0 = x =4I
(b) 2° = —-36 = x = +6i
(¢) 22 42=0 = z==42i
d) 22+1=1% = T =t5i
. Given z = 5 and y = 4, we have that
(a) VI+y=v5+4=1/9=3€Q
) VE=T=VE—i=VI=1cQ
() Vi T=v54d=30¢eQ
(d) Va/y=+/5/4€Q
. Evaluating the following set expressions, we have that

(a) ANA=2
(

2

b) NUl=o
(c) RNC=R
(d) {a,b,c,d,e,..} N{a,e,i,0,y,u} = {a,e,i,0,y,u}



