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EXERCISE 28 W, ]
L

1. Simplify and write in the form a + bi:
i) (2+5)+ 3=z (i) (16 =230+ (9 + 2i)
(i)  (9-20)—(7-30) (iv)  (11+9)=(9-="7i)
(v) (3 +4i)(2-30) (vi)  (5-20)(3—-4D)
(vil) (3-=-50)+((2-4i) (viii) (5 +2i)+(6-3i)
2. Write additive inverse for each complex number:

i) 3+2 () 4-3i (i) S5-71 (v —§+§f

3. Find multiplicative inverse for each complex number:

(1) 4+ 5i (i1) 6+ 2i () 7-3{ (iv) J5 —4i
4. Ifz,=2+5i,z,=1-3iand z, = 2 + i, then verify that

(1) zZ,+z,=2,+2 (11) Z, 8= Z,Z,

()  (z+z)+z,=75+(2+z) (V)  (32)z=2(2,%)

(v) z,+(=z)=(-z)+z=0

1+i) ‘
( f)_ = x+1y, then find the values of x and y.
—i

6. If (2x+iy)1—i)=4+2i,then find the values of xand y.
7. Find the values of @ and b, if (a + bi)(1 + 3i)=-8 + 11i

5. If

Complex Numbers - Exercise 1.2 Solutions

Question 1: Simplify and write in the form a + bi

(i) (2 +5i) + (3 — 2i)

Step 1: Add the real parts: 2+ 3 =5
Step 2: Add the imaginary parts: 5i + (—2i) = 3i

Answer:

(ii) (16 — 3i) + (9 + 2i)

Step 1: Add the real parts: 16 +9 = 25
Step 2: Add the imaginary parts: —3i + 2i = —i

Answer:

(iii) (9 — 2i) — (7 — 3i)

Step 1: Subtract the real parts: 9 —7 =2
Step 2: Subtract the imaginary parts: —2i — (=3i) = —2i + 3i =i

Answer:
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(iv) (11 + 9i) — (9 — 7i)

Step 1: Subtract the real parts: 11 —9 =2
Step 2: Subtract the imaginary parts: 9 — (—7i) = 97 + 7i = 167

Answer:

(v) (3 +4i)(2 — 3i)

Step 1: Use FOIL method:
o First: 3.-2=26
o Outer: 3-(—3i) = —9i
o Inner: 47-2 =28
o Last: 4i - (—3i) = —12;2
Step 2: Combine: 6 — 9i + 8 — 12i?
Step 3:i2 = —1, so —12i? = —12(—1) = 12
Step 4: Combine like terms: (6 + 12) + (—9i + 8) = 18 —4

Answer:

(vi) (5 — 2i)(3 — 4i)

Step 1: Use FOIL method:
e First: 5.3 =15
o Outer: 5 (—4i) = —20¢
o Inner: (—2i)-3 = —6i
o Last: (—2i) - (—4i) = 8i?
Step 2: Combine: 15 — 20 — 64 + 8i?
Step 3: 9% = —1, 50 8i? = 8(—1) = —8
Step 4: Combine like terms: (15 — 8) + (—20i — 6i) = 7 — 26¢
Answer:
(vii) (3 —5i) =+ (2 — 4i)

. Wi i on. 3=5i
Step 1: Write as fraction: 5=

Step 2: Multiply numerator and denominator by conjugate of denominator: 2 + 44

. 3-5i  2+4i _ (3-59)(2+44)
Step 3: 5= - 57 = (2—4E>(z+42>

Step 4: Simplify numerator using FOIL:
e 3:2=6
e 3-4i=12;
o (—51)-2=-10¢
o (—5i)-4i=—20i% =20
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Step 5: Numerator: 6 4+ 12¢ — 107 + 20 = 26 + 2¢
Step 6: Denominator: (2)? — (4i)? =4 — 16i2 =4 — 16(—1) =4+ 16 = 20

. 2642¢ 26 4 2, __ 13 ;, 1.
Step 7: <55 = 50 + 550 = 15 + 16t

3 1

A =
nswer 10 + 102

(viii) (5 + 2i) = (6 — 3i)

5+2i

Step 1: Write as fraction: g=5%

Step 2: Multiply numerator and denominator by conjugate of denominator: 6 + 37

Step 3: 2t2i . 643i _ (5+24)(6+34)

6-3i 6431  (6—3)(6+37)

Step 4: Simplify numerator using FOIL:

e 5-6=230
e 5-3i =15
e 21-6=12¢

e 2i-3i=6i’=—6
Step 5: Numerator: 30 4+ 157 + 12 — 6 = 24 + 274
Step 6: Denominator: (6)2 — (3i)2 = 36 — 9i2 =36 — 9(=1) =36 + 9 = 45

. 244270 _ 24 | 27 _ 8 , 3
Step 7: =z~ = + i =1z + 3!

45 T 45 45 15
8 3
Ans =4+ =1
nswer 5 + 52

Question 2: Write additive inverse for each complex number

Recall: The additive inverse of a + bi is —a — bi

(i) 3+2i
Step 1: Negate both parts: —(3 + 2i) = —3 — 2¢
Answer:
(i) 4 — 3i
Step 1: Negate both parts: —(4 — 3i) = —4 + 3¢
Answer:
(iii) 5 — 7i
Step 1: Negate both parts: —(5 —7i) = =5+ T¢
Answer:
(iv) =243
Step 1: Negate both parts: — (—% + %z) = % — %i
2 5
Answer: 3~ ZZ
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Final Answers Summary

1(1) 5+ 3i
1(ii) 25—
1(ii) 2+
1(iv) 2+ 16
1(v) 18 —i
1(vi) 7—26i
1(vii) B+ 5t
1(viii) 15+ 81
2(i) —3—2i
2(ii) —4 4 3i
2(ii) —5 4 7i
2(iv) 254

Complex Numbers - Exercise 1.2 (Continued)

Question 3: Find multiplicative inverse for each complex number

Recall: The multiplicative inverse of a + bi is %2

a’+b?
(i) 4+ 5i
Step 1: The multiplicative inverse is 1=
Step 2: Multiply by conjugate: ﬁ . i:gﬁ = 1%1%
Step 3: Simplify: 44_152'
Answer: % = %z
(i) 6 + 2i
Step 1: The multiplicative inverse is 5 +122.
Step 2: Multiply by conjugate: 5l - ©=2¢ = &2t
Step 3: Simplify: 64_02i = %
Answer: % = %z
(iii) 7 — 3i
Step 1: The multiplicative inverse is 77132.
Step 2: Multiply by conjugate: == - T3t = T3
Step 3: Simplify: %
7 3 .
Answer: 73 o %Z

(iv) vb5—4i
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. T . . . 1
Step 1: The multiplicative inverse is T51i

Step 2: Multiply by conjugate: \/517 i giiz = ‘éi*l‘éi

Y Qb V/B4di
Step 3: Simplify: %
4
Answer: ﬁ + —1
21 21

Question 4: Verify properties using z;= 2+ 5i, z,=1—3i, z3=2 +1i
(i) zy+23=25+2,
Step 1: LHS = 2z, + 25 = (2+5¢) + (1 —3i) =3+ 2i

Step 2: RHS = 2z, +2;, = (1 —3i) + (2+ 5i) =3+ 2i
Step 3: LHS = RHS

Answer: | Verified: Commutative property of addition ‘

(i) z12,=252,
Step 1: LHS = 2,25 = (2 + 53)(1 — 3i)
Step 2: Expand: 2(1) + 2(—3i) + 5i(1) + 5i(—31)
o =2—6i+5i— 15i2
e =2-i+15
o« =17—1
Step 3: RHS = z52; = (1 — 3i)(2 + 59)
Step 4: Expand: 1(2) + 1(5¢) + (—34)(2) + (—31)(51)
o =2+ 5i—6i— 152
e =2—43+415
o =17—14
Step 5: LHS = RHS

Answer: ‘ Verified: Commutative property of multiplication

(iii) (z1+25)+23=21+(25+23)

Step 1: LHS = (2 + 25) + 24

o 21+ 2y=3+21

« (34+20)+(2+4i)=5+3i
Step 2: RHS = 2z, + (25 + 23)

o Zot+z3=(1-3i)+(2+17)=3—-21

o (245i)+(3—2i)=5+3¢
Step 3: LHS = RHS

Answer: ‘ Verified: Associative property of addition

(iv) (2122)25=21(2223)
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Step 1: LHS = (z12,)24
o 2,25 = 17— (from part ii)
o (17—14)(2+14)
o =17(2) + 17(i) + (—i)(2) + (—i) ()
o =34+17i—2i—i?
e =34+15i+1
e =35+ 15¢
Step 2: RHS = 2 (2,23)
o 2yz5 = (1 —3i)(2+1)
o =1(2) 4+ 1(4) + (—31)(2) + (—=31)(4)
o =2+1i—6i—3i°
e =2—-05i+3
e =5—03¢
o Now zy(z923) = (2 + 57)(5 — 5i)
e =2(5) + 2(—50) + 5i(5) + 5i(—50)
o = 10— 10i + 25i — 2552
e =10+ 15425
e =35+ 15¢
Step 3: LHS = RHS

Answer: | Verified: Associative property of multiplication

(v) 294+(—24) = (—24)+2,=0
Step 1: —2; = —2— 51
Step 2: LHS = 2, + (—21) = (2+5i) +(—2—5i) =0+0i =0
Step 3: Middle = (—z;) +2; = (—2—51) + (24 5i)) =0+ 0i =0
Step 4: RHS =0
Answer: ‘ Verified: Additive inverse property ‘
Question 5: Find x and y if %: x + iy

Step 1: Simplify numerator: (1 +i)2=142i+>=1+2i—1=2i

Step 2: -

Step 3: Multiply by conjugate: % . 3—]: = 2iﬁ+1i)

Step 4: Expand numerator: 4i + 2i% = 4i + 2(—1) = —2 + 4i
. Divi L 244i 2 4
Step 5: Divide by 5: =554 = —2 + 24
Step 6: Compare with = + iy:
2

. m:—g
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Question 6: If (2x +iy)(1 —1i) =4+ 2i, find x and y

Step 1: Expand LHS:
o 2z +dy)(1 —4) = 2x(1) + 2z(—3) + sy(1) + dy(—1)
o =2x — 21+ iy — i’y
. =20 —2xi+iy+y
o =2z +y)+ (—2z+y)i
Step 2: Equate with RHS: 2z +y) + (22 +y)i =4+ 2i
Step 3: Equate real parts: 22 +y =4 ... (1)
Step 4: Equate imaginary parts: —2z +y =2 ... (2)

Step 5: Solve the system:
Subtract (2) from (1):

1
2x+y)—(—2x+y)=4—24x =22 = 3
Step 6: Substitute in (1):

1
2(§>+y:4l+y:4y:3

Answer: |z ==, y=3

Question 7: Find a and b if (a+ bi)(1 + 3i) = -8 + 11i

Step 1: Expand LHS:
o (a+bi)(1+4+3i) =a(l)+a(3i) + bi(1) + bi(37)

a+ 3ai + bi + 3bi?
e =a+3ai+bi—3b
o =(a—3b)+ (3a+0b)i
Step 2: Equate with RHS: (@ — 3b) + (3a + b)i = —8 + 114
Step 3: Equate real parts: a —3b=—8 ... (1)
Step 4: Equate imaginary parts: 3a +b =11 ... (2)

Step 5: Solve the system:
From (2): b=11—3a

Substitute in (1):

5
a—3(11—3a) = —8a — 33 + 9a = —810a = 25a =
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Step 6: Find b:

5 5 22 15 7
b—11—3<§> —11—?_?—7_5
Answer: |a = §, b= z
2 2
Final Answers Summary
n 3
3(ii) 55— 35!
3(ii) =+ =i
3(iv) Y54 L
4(i)-(v) All properties verified
5 T = _%7 y= %
6 = %, y=3
7 a = %7 b pry %

taleemzone.com



