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MATHEMATICS - XI | Real and Imaginary Parts of Complex Numbers NCERT

Q1.
Q2.

Q3.
Q4.

Q5.

Q6.
Q7.
Qs.
Qo.

Q10.
Q11.

Q12.

Q13.

Q14.
Q15.

Q16.

Q17.
Q18.
Q19.

Q20.

Q21.

Q22.

Q23.

If z= (x + iy) (ix + y), represent z in form of (a + ib).

, represent z in terms of x + iy.

If z = a-ib
a

Date: 9/10/2021

If z= (x + y) (ix + y), represent z in terms of (a + ib), where x and y are real numbers.

If z = [%]4"”, where n ¢ N, represent z in terms of x + iy.
—i

Ifz = 17 represent z in terms of x + iy.
i

If z= (1 + i)* represent z in terms of x + iy.
If z= (1 - i)* represent z in terms of x + iy.

Express z = V3 x+/-3 interms of x + iy.

If z= /37 + /-19 find the real and imaginary part of complex number z.

If z=[(/3 + ) (/3 - NI express z in terms of x + iy.

If z= 2i% + 6i° + 3i'® - 6i*° + 4i*°, then represent it in terms-of x + iy.

Represent z = (::_7'? in terms of x + iy.
—i

Ifz = m — b represent z in terms of x + iy:
1-i 1+i

Find the real and imaginary part of (x +1) (x— y). Where x and y-are real numbers.

Express (5 — 3i)° in the form a + ib.

Express the following in the formof a + bi: (5/) (% i].

If z=(a + ib) (ia — b), represent z in terms of (x + iy).
If z = (x — iy) (ix + y), represent z in form of (a +:ib).
If z = (ia + b) (a —ib), represent z in terms of (x+ iy).

3
Express the following in the form of a + bi: (i) (2:)(% ;) .

Express the complex number given below in the form a + ib:
(1—-0)—(-i+i6).
Find real 6 such that 3+ 2/ Sin 0 i by rely real.
1-2isin0

Express the following in the form a + ib: i~>°.
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Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Q38.

Q39.

Q40.

Q41.

Q42.

Q43.

Express the following in the form a + ib: 5 +/2i

1-V2i
Express (—J§ + ,/—2)(2\/5 —i) in the form a + ib.

Express the complex number given below in the form a + ib:

SEHEG

Express the complex number given below in the form a + ib:

[RHESHNEN

Express the complex number given below in the form a + ib:

(1+3i]3.
3
(i+1)_

(i=1

If z = % represent z in terms of x + iy.

Find the real and imaginary part of z =

ifz= (- i)(?l '{)(3 _i), represent z in terms of x + iy.
+ i

1
1-cos0+2isin0’

Ifz= represent z in terms of x + iy.

Ifz= (a+ ?1’)(?)‘ ib) , represent z in terms of (x + iy).
-1

Represent z =

a-+i

(a - ib)

ifz - (@+ib)? (a—ib)
" (@a-ib)y*  (a+ib)*’

in term of (x + iy).

represent z in the form of x + iy.

Find real and imaginary part of complex number ((’fl + J_")) .
+i

If z= square of [%) represent z in terms of x + iy.

+ 1

Let z= /3 x V-5 x:V/26 x /-8 express z interms of x + iy.

1+—2'-,2 then'represent z in terms.of x'+ iy.

1-(1-i)

Ifz =

Ifz=[ teiy 3 }[3“”]findthevalueofxandysuchthatz=x+iy.

1=2i) 1+i (|2 -4i
fz= 3+2iSIN0 o esent z in terms of x + iy.
1-2isin®
3 2 2 .
Represent o - + - in terms of x + iy.
1+i 2—-i 1-i

Ifz = (@+ib) (@ -ib)* gych that it can be expressible in terms of x + iy then find the

a-ib a+i
value of x and y respectively.
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Q44.If z= (—1 - lila, represent z in terms of x + iy.

J3
Qa5.1fz = U+ DU +2) ronresent zin terms of x + iy.
(i—1)(i —2)

Q46. Express the complex number given below in the form a + ib:

(4]

Q47. Express the following expression in the form of a + ib:

(3 +iv5)(3 —i/5)
(3 +2i) - (3 -iN2)’
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MATHEMATICS - XI | Real and Imaginary Parts of Complex Numbers NCERT-Solution
Date: 9/10/2021
S1. - z=(x+1iy)(x+y
= ix?+ xy — xy + iy? = i(x* + y?
z=0+i(x*+y?
S2. , = (a-ib) (a-ib) _ (a—ib)
(a+1ib) (a-1ib) a’ +b°
_(@*-b*)—i2ab _ (a®>-b°) . 2ab
- 2 2 T a2 2y T2 2
a’+b (@ +b°) (a°+b%)
s3. z=(x+y(ix+y)

=iX(X+y)+ y(x+y)

=y(x+y)+ilx+y).x
zcan be represented in (x +iy)as y(x + y) +i(x + y).X

s4. (+i)*  _1+i*+2i
' (1-i)(1+17) 1-4°

zZ=0+]
S5. P L
2= m s - 3 T
T VA T A i
i2
Z=—.=f-
]
z=0+]
S6. z=(1+i)
= (1+ )% (T iy?
=(1+i%+2i)(1+i%+ 2i)
= (2i) (2i) = -4
z=—-4+0ij
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s7. z=(1-i*
= z=(1-i%(1-1i)?
=(1+i%2=2i)(1+i*=2i)
= (- 2i)x (-2i)=4i’=-4
z=—-4+0i
S8. _ - : [a—
z = 3 x+/-3 = /3 xi\/3=3i
z=0+3i
s9. J1 =i o 19 = J-1x19
= -1.419 =iy19
z=/37 +i19
Hence its real part is /37 and imaginary part is J19.
$10. . . .
v (BN (B =)= (V3= ()Y =4
_ _ 1
2= = (4" =
zZ= 1 +0i
8
Si1. - (i)Y =1, (nel
7= 2’2 + 6;3 + 3(14)4 _ 6(}:)4):12"-1 + 4(;)4><6+1
=—2-6i+3-6i+4i=-8i+1
z=1-8i
$12. Since, (1=i)° (1-i)?
R (=D +i =
. 2 _ _ -
_ (1—_:) _ 1 1‘ 21 25
i [
z=-2+0i
$13. Since, Z=1+;‘_1—:‘ _ (10 -(-i)
1-0 1+ 2
Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 2



=2i
2 2
z=0-2i

s14. (x+i)(x=y)=x*=xy+ix—iy

= (¢ = xy) +i(x = y)
Hence it's real part is x> — xy and imaginary part is (x — y).

S15. We have, (5-30)°=5"-3x5%x (3i) + 3 x 5(30)* - (3))°
=125-225i—-135+ 27i
=-10-198i.

S16. (5;)(1jj=§j2=§(1)=§=§+f'0.

8 8 8 8 8
S17. z=(a+ib)(ia—b)
= z = ia’ - ab - ab — ib?
= —2ab +i(a® + b?
z can be represented in forms of (x + jy) as
z=—2ab+ i@+ b%
S18. z=(Xx—-1y) (ix—y)
= ix2— xy + xy + iy? = i(x* + y?
z can be represented in (a + ib) as
z=0+i(x?+ y?
S19. - z = (ia + b) (a = ib)
= z=ia’ + ab+ ab— b’
= = 2abi+ i(a? — b?)
Z can be represented in-forms of (x + iy) as
z=2ab+i(a@ - b°).
$20. 1.\ I T
N2 =i| =2 i° = i?) i=——1.
) ')(8’] sss 256" ) '“286
S21. Let 1-N—-(—i+tiB)=4d—=i+1-i6
=2—-j—-6i=2-7i
$22. o have, 3+2isin6 _ (3 +2i sinB)(1+ 2/ sin0)

_ (i 1= (+i=1+0) _ 2(20)

1-2isin 0 (1-2i sin0)(1+ 2/ sin 0)
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3+6isin0+2isind—4sin0

3-4sin’0

1+4sin’0

8/ sin®

+
1+4sin°0 1+4sin0

We are given the complex number to the real. Therefore

Thus,

$23. e have,

S24.
We have,

s25. We have,

S26. We have

$27. We have

8sinO

1+ 4 sin® 0

0=nn

"—35

5++/2i

(—V3+-2)(2V3-1)

1

ie., sin9=0

nel
Y
(!'2)1?!' _!'

1 —i?

_5+2i 1+2i 5+542i++2i-2

1-2i ~

1-V2i A+2i - 2iy

3+46V2i _3(1+220) 5 5
142 3

(-3 +21) (23 - 1)
—6++/3i +2/6i —2/2
(—6+~/2) +/3(1+242)1"

15] 1 2i 5i
—_— = —_— =4 ——
2 5 § 2
=1 4.4 A
5 5.2
1-20. 4i— 25|
= +
5 10
Sre 2
5 10

| 8.4 B
= 1+4 E+L+E—I
3 3
13 8 4 17 5i
= ——4——f=—+4+—
3 3 3 3 3
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3 N3
S28. We have (%4-3;] = (%J +(3i)° +3x%x 3i [%+3!)
= 277 4 3i[ L iai
27 3
= i+27f3+f+9f2
27
=1 o7ivig
27
= —&—265.
27
$29. Since z= (7+1)
’ (i=1)
NG+ 24241
TN+ T T E
_=1+2i+1 _
= = zZ=—|
-2
Z=—1i
Hence, it's real part is 0 and imaginary part is —1.
$30. Since, 5= 3+4i
2-4j
= (3+4i)(2+4i)..6+12/+8/-16
(2-4i)(2+4i) 20
_ —10+20i _ 1 i
20 2
Hence, it's real part is _?1 and imaginary partis 1:
_ -1
= Z= —+i
2
S$31. Since,

5= (1=N(2=N(3-1)
1+

(1=-N=i) _1+i*-2i
A+i)(1-1) 2

=_j
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z=—i(2-i)(3-1)
=(-2i+1)(3-i)=—6i-2+3—|

z=1-7i

$32. Since, 1 1-cosO — 2isin®d

Z= X
1-cosO +2isin@ (1-cosO — 2/sin0)

_ 1-cosb-2jsinb
(1-cos0)® — (2isinB)’

_ 1-cos0-2isind _ 1-cosH-2isinH
1+c0s’0—-2cosO+4sin’0  2-2cos0+3sin?0

7= 1-cos0 B 2isin®
2 +3sin°0-2cosO 2-2cosO +3sin’0

$33. , = (@a+ib)(a—ib)
(1-1)

_ (@ +b*)(1+1)

(1=i)yx(1+1)

_ (@ +b*)+i(@ +b°)
2

[a*‘ +b2) (@% +b?)
= = +i
2 2

z in form of (x + iy) can be represented as
a’+b? .(az+b2]
z= +i :
2 2

S34. ;= (a+ib) b (a+ib)
(a=1ib) ¥ (a+ib)

(8° — b?) + 2iba
a’ +b*

= z=

_ (az—bz)H 2ab
(@ +b%) (& +b?)

S35. _ (a+ib)% (a—iby’
(@—iby? (a+ib)y

_ (a+ib)* —(a—ib)* _ ((a+ ."b)z‘)2 —((a- .f'b)z)2
(a—ib)*(a+ib)® (8% + b?)?
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S$36.

S§37.

S38.

S$39.

Hence,

Since,

T
@l

= m{2(a2 — b?) - (2a x 2ib)}

_2(a*-b%) . 4ab

a+b> @ +b?

X+y _(x+y)(-1)

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

(a+ib)® +(a—ib)*} - {(a + b} - (a—ib)?}}

X—Ix+y—-iy _ (x+y)-i(x+y)

1-J? 2
(55255
2 -2
X+y —(x+y)

Re(z) = =%, im(2)= ==

=1 _
1-1+2i 2i
z=0—1—_

2i

2= 3 x V5 wd65 48
Jg fog foE fog
i°-J3x5x6x8

=i\J32x5x 2 = —ix12{5
=—i- 125
z=0-i-12J5

_ 12if 1+ 2i
1-(1-i)2  (A-1+)(1+1-1)

1420 _ (1+2i)(1+2i)

Ti2-h  (d-2)A+2)
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1+4i° +4i _ -3+4i _ -3 4.

= = —+—i

1+ 4 5] 5]
-3 4.

z= —+—i

5 5

1417 +3(1-2i)

S40. 1 3
.. + e
1-2i 1+
z
Hence, X =
S41.
z
Z —]
s42. 3.0 9

(1-2i)(1+1)

1+i+3-6i _ 4-5i
14i-2i+2 3|

_ (4—5i)x(3+4i) _ (2-4i)(4-5/)-(3-1)(3+4/)

83-1) (2-4i) (3-1)(2—-4i)
8-10/-16/+20-9-12/+3/ -4 _ 15-35/
6-12/-2i+4 10 - 14/

(15 - 35/)(10 + 147) _ 150 + 210i — 350/ + 490
(10 —14i)(10 + 14i) 100 + 196

640 -140/ _ 640 140i

206 296 296
640 )= ~140
206 206
_ (3+2isin0)(1+2isin0)

(1-2isin0)(1+ 2isin0)

3 +6isind +2/sin0 — 4sin0
14 4sin%0

3 —4sin0 + 8isind _ 3 —4sin”9 .\ 8isind
1+ 4sin’0 1+4s8in’0  1+4sin’0

“ 3 -4sin’0 8isin®, v _ (3—4sin29)+ 8isin®

+ )
1+ 4sin’°0 1+ 4sin%0 1+4sin’0  1+4sin’0

3 2 2

_l_
Vbdo "2-71 1-1i

-+ : 5
1+ Y=j 2-i

_3(-nN+200+7) 2

2 2—i
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S$43.

3-3i+2+2i 2

2 2
_5-i 2 _(5-I)(2-i)-4
22— 2(2 - i)

10-5i -2i +1-4 _ (6-7i)(4 +2i)

4-2i (4 - 2i)(4 + 2i)
_ 24 +12i -28i+14 _ 38-16i
20 20

_19_ 4

10 5

19 4
z= ———j

10 5

_ (@a+ib)y* (a-ib)
—ib a+ib

_ (a+ib—a+ib){(a+ib)’ +(a—ib)* - (aHib)(a +ib)}
a’ + b’

2ib{2(a* + b*) — a* — b’}
a’+b?

X+ yP+x—yl =202+ y?

Hence, x=0,y=2b

S44. Since,

_ 2ib{a’ + b’} = 2ib

a + b?

z=0+i-2b
1-3

z 51—
)

—

4

Ll
f—’l‘—\

—

+
S'Ill.

+

w
/;"\

—_

+
S‘h
—

—%—53§+ 3—4}
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1. 1 . .
- Ja;__,}=_;_ﬁ,
{ 3V3 | 33
(1
z=0+| ——\E.
(3\/5 ]
S45. P+l _ (+1)? iZ+1+2i
i-1 PP =(1 -1-1
_ 2 _
= — =]
-2
. - 2 -2 -
and {+2 _ ({2+2) _F+4+4i
-2 -4 -5
_3+4i
-5
5= —i(3+4i) _ 3i + 4i*
-5 5
=3i+4=i+ﬂ
) 5 5
4 3
Z= —+—.
5 5
S48 \We have —2—1:' 3=(—2)3+(—1.f']3+3><(—2)><(—1 i —2—11'
3 3 3 3
=—8—if3+2f —2—11'
27 3
S PRI RPTIY
27 3
=—8+i,"—f-'h"+2
27 3
= _22_10R,
3
. o 2 _ (i fB5y2
S47. |\ have B+i5)(3-iWB) " (3 -(iW5)

(V3 +v2)) - (V3-1W2) B +\2i-B+i2
_9-i°x5_9-(-15

242 24/2i
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Nurturing Success...

MATHEMATICS - XI | Conjugate of complex number and its Amplitudes ncert

- SMART ACHIEVERS

VERS Nurturing Success...

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Q10.
Qi1.
Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q18s.

Q19.

Q20.

Q21.

Q22.

Q23.

Date: 9/10/2021

Find the conjugate of complex number x + iy where x and y are real.
Find the conjugate of complex number 1 + |.

Find the conjugate of complex number z=-1 +i.

Find the amp (z) and Z of complex number z = (1 + i)

If z= (2 + 5i)%, find Z show that zZ is purely real.

Find the amp (2) if z= (1 - i)

If z=(1+i)? find the amp (z + Z).

Find the ampofz=1+ /3 i.

Find the amp of z= (1 +i).

Findtheampofz=(1+i)(1-1i).

Prove that the sum of complex number and it’s conjugate is real.

Prove that the product of a complex number and it’s conjugate is always real.

Letz,=2—i,2z,=2—i,Find : |m(.i_.).

If z=1-1 find Z.
1+i

If z= (1 + i)?, find the amplitude of (z— Z ).
Find the amp (2), if z= (:i]

If z=cos 0 + i sin 0, find the.amp (z), where 06 = %
If z = (1 - i)* then find the conjugate and amplitude of z.

If z, =1 + /3 i, then‘prove that amp (z,) + amp(2;) = %

Find the real number x and y if (x — iy) is'conjugate of — 6 — 24i.

If z, = x +iy-and z, = cos 0 + i sin 0,then prove that x? + y? = 1 subject to condition that

z, and z, are conjugate of each other.

If z, = (cosg + isingj and z, = (x + iy) such that z, and z, are conjugate of each other

then find the amp (2,).

Find the real number x and y such that (x + iy) (1 + i) is the conjugate of (2 — 3)).
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Q24. Find the modulus and argument of the complex numbers: L .

1+1

Q25. Find the real number x and y such that (x — iy) (1 + i) is conjugate of 2 + 3.

¢ (3-2i)(2+3i)
1+2)@2-i)

Q26. Find the conjugate o

Q27. Find the modulus and the arguments of the complex numbers given as: z=-1 - iv3.
Q28. Find the modulus and the arguments of the complex numbers given as: z= 3 +i.

Q29. Letz, =2—-1i,2,=—2+i,Find : Re[zﬁz).
Z,

Q30. Find the real numbers x and y if (x + iy) (3 + 5/) is the conjugate of — 6 — 24,.

Q31. Find the real number x and y such that — 3 + ix?y and x? + y + 4i are conjugate of each
other.
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Nurturing Success...

MATHEMATICS - XI | Conjugate of complex number and its Amplitudes ncert-Solution

S1. Conjugate of complex number (x + iy) is given by x —iy.
S§2. Ifz=1+i Z=1-i where Z is conjugate of z.

S$3. Ifz=-1+ithen Z=—1-i, where Z is conjugate of z.

s4. z=(1+i)¥=1+i*+2i=2i
z=2i, Z=-2i
amp (z) =tan™" 2

S5, z=(2+5i)>=4-25+20ij
=—21+20j
Z ==21-20i

2.7 = (- 21+ 20i) (- 21 — 20i)
= 441 + 400 = 840

Hence, z- Z is purely real.

S6. (1=i)2=1+i%=2i==2j
Since amp (z) is given by 6 = tan™ Y
X

amp (z) = tan™'(- 2)

s7. z=(z+ zZ)y=1T%[2+2i=2j
Z=-2i
z+ 7z =0

s8. - |If z= x+ iythen amp (2) is given by z = tan™ ¥
X
Since, z=1+ [3i
amp (z) =tan™'./3 = %
§9. Since,z=1+
-1 T
amp (z) =tan™ (1) = 2

Date: 9/10/2021
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$10. z=(1+i)(1-1)
=1-j2=2

z=2+0i

amp (z) = tan™ [g] =tan”' (0)=0

S11. Let z= x + [y be a complex number such that x, y € Rthen

Z=x—-1ly
z+ Z = (x+iy)(x—iy) = 2x = Real Proved.
S$12, Let z=x+1y (x, ye R)
Z =x-1y

z-Z = (x + iy) (x — iy)

= x? + y? = Real Proved.
11
z,z, (2-0)(2-1)
_ 1
(2-i)(2+1)
4+1 5 5
1
Hence, Im[ — J =0
Z1Z2
Hence the result.
Si4. (=07 _ 14752

A+i)(i—i) AT

-2i

—_— =]

2

Z =+, Z is conjugate of z.

s15. - z=(1+i¥=1+i*+2i
= 2i
zZ==2i
(z— Z) = 4i

amp (z—- 2z) = tan"(%] = tan™'(4)
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$16. z=(1+:’)(1+i)=1+i2+2i
‘ A—nA+i)  1-72

=1

If z=x+iy, amp (z)is given by tan™ %
z=0+1i
0=tan 0= =
2
T
Hence, amp (z) = >
S17. z=c0s 0 +isin 0,
z=cos™ +isinl = L+if
4 4 2 2
(&)
amp (2) = | tan™ "? =tan™' (1) = %
&)
T
Hence, amp (z) = 1
sis8. - z=(1-*=01-i(1=49)?

= (- 2i )% (- 2i)* = 4i*4i* = 16

Hence, z=16+ 0/
Conjugate of z=16- 0i
amp(z)=tan'0=0

S19. z, = 14 \/51'
amp (z;) =tan™'V/3 = g
- 1 .
Similarly, amp (z,) =tan"'— = =
2 \/rg 6
1l T T
amp (z,) + amp (z,) = §+E = 2 Proved

$20. Let z, =x -1y, z,=—6-24i
If z, and z, are conjugate of each otherthen z,-z, = Purely real and real part of z, = real part of z,.

img. part of z, + img. part of z, = 0.
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= Z, =x=1ly
z,=—6-24i
xX=-6

-y—-24=0 = y=-24
Hence, x=-6, y=-24

s21. - z, =x+1y, Z,=cos O +isinb
X=c0s0, y=-sin6
= x% + y? =cos® 0 + (- sin 0)°
=cos? 0 +sin® 0 = 1

Hence, x?+y?=1 Proved.

§22. Since T . . T
Z, = | cos—+isin—
3 3

22=(x+fy)
T . T
X = COS—, = — sin—
3 3
2’ Y 2
y_-\¥8 2__p
X 2 1

tan’1% =tan (=3 ) =~

T
amp (z,) = ——.

3
$23. Let z, = (i) (1 + 1),
z, =.(2- 3i)

Z/=X+XIHIy—y=(X=ypti(x+y)

z,=2-3i
= X—-y=2 ()
X+y=3 ... (i)
2x =5 - x=5/2
_ 1
Y=3
5 1
Hence, x= —, = —.
Y=3
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S24.

§25.

S26.

S§27.

1 N o .
We have, — = 1_ ! _=1 P
1+ (1+)(1-i) 1+1 2 2
1 1 .
Let — =rcos 0, ——=rsinb®
2 2
Further as we get r=i cose=i sin9=_—1
2 2 J2
Therefore, g=_~
4
1 .1 T
Hence, the modulus of — is ——, argumentis —.
1+i 2 4
Let z, =(x=0iy)(1 +1i)
=ExXtix—ly+ty=(x+y) +ix-y)
z,=2+3i
X+y=2
X—y=-3
2x=-1 = x=-1/2
5
Hence, = —
Y 2
1 5
Hence, x= —, = —.
2 V72
We have. (3—21.)(2+:?f) _ 6+9.I—4.f+6:12+5lfx4—3i‘.
(1+2)(2-1) 2-1+4i+2 4+3i 4-3i
_48—36;’+20i+15_63—16f'_§§_ﬁi
16 +9 25 25 25
Therefore, conjugate of G- 2’_)(2 Y 5?’) is 63 + 16 i.
(1+ 2002 1) 25 25
Let Z=—1—f\/§
Therefore, x=rcos0=-~1
and y:rsin(_):_@

Now squaring and adding
r’cos’0 +r’sinf=1+3=4
r’(cos?0 + rsinq) =4

r’=4 = r=2

()
... (i)
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rsin6 _—\/52\/5

Now tan 0 = =
rcos 9 -1
= 0= ﬁ
3

Hence, modulus r= 2 and argument 6 = _—jn

528. Let z=-3 +i=x+iy
Therefore, x=—4/3, y=1
Now, r= x?+y? = {(-/3)? +1
= /3+1=2
N t 9—1_ !
ow, ano= X _\/g
6 6
5n
Hence, modulus r=2 and argument 0 = 5
$29. | o 2.z, _ (2-10)(=2+1)
Z, (2-1)

(2-i)(-2+i) =(2-i)(2-1)
24 N 24

_ —(2 —.f')2 _—(4 +f2—4f)
2 M 2+

= (4-1-4i)
2+

~(3-4i) (2-i)

2+ 2-
_ —-(3-4N2-1)
4 +1
_ =(6-8/-3i-4)
5
_ —2+11.f'_—_2 H
5 5 5
Now, Re[ﬁJ = —2.
z, 5
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$30. Let (x + iy) (3 + 5i) = —6 — 24i
or X(3+5)—iy(3+5)=-6-24|

or 3x + 5ix — 3iy — 5yi? = -6 —24j

3x+ 5y +i(5x— 3y) = —6—24i

3x +5y=-6

Sx -3y =24
9x +15y =-18
25x —-15y =120

34x =102 (on addition)

x=3
Hence, 3x3+5y=-6
9+5y=-6
= =-3
Hence, x=3, y=-3.
S31. z,=—3+ix%
zZ,=X+y+4i
= x*+y=-3 (i)
X’y +4=0 .. (i)
Multiply Eq. (i) by y, we get
X’y + y?=-3y
= —4+y*=-3y
= Y +3y—-4=0
= (y+4)(y-1)=0 = y=1,-4

Casel: Wheny=1
X’y44=0 = x*+4=0

= X=%2j
Casell: Wheny=-4
—4x%+4=0 = x%=2 = x=z%1

Hence, x=1, y=4 or x=-=1 and y=-4.
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VERS

Nurturing Success...

MATHEMATICS - XI | Algebra of complex numbers ncert

- SMART ACHIEVERS

___________ Nurturing Success...

Q1.
Q2.

Q3.
Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Q1o0.
Q11.
Q12.
Q13.
Q14.
Q15.
Q16.
Q17.
Q1s.

Q19.

Q20.

Q21.

Q22.

Q23.
Q24.
Q25.

Q26.

If z= 2 + 3i, then find the additive inverse of z.

Find the additive inverse of complex humber z = :*'_:

Find the additive inverse of z=—-1 +i.

Find the multiplicative inverse of z = i.

Find the multiplicative inverse of z = (1 - i)%

Find the multiplicative inverse of z = — i sin 0.

If z=1 + 2i, prove that z°-2z+5=0.

If z=1 + i, prove that 22 — 2z + 2 = 0.

If J1—ib = x- iy prove that m =X + iy.

If 1 + 43 i = (x + iy)’ prove that x2— y>=1and xy = 2/3 .

Find the multiplicative inverse of 2 — 3i.

Find the multiplicative inverse of the complex number.given as: 4 — 3i.
Find the multiplicative inverse of the complex number.given as: —i.
Find the multiplicative inverse of z=sin 0 +.j cos 0.

Find the multiplicative inverse of z = (1 — i),

Find the multiplicative inverse of z = (1. +)°.

If z=1 + 3i, prove that * - 32° + 3z+.27i=1.

Find the multiplicative inverse of z = 3 + 2i.

If 3 + 542 i=(x+ iy)® prove that (x— y) (x + y) = 3 and\xy = %

If x + iy = a+‘:§,provethatx2+yz=1.
a-—i

Find the multiplicative inverse of z = (1 +4)%.

Find the-multiplicative inverse of z = [::*_’J
—i

Find the multiplicative inverse of (6 + 5i)>.
Find the multiplicative inverse of z=1 + i°.
Find the multiplicative inverse of z = sec 0 + tan 0.

Find the multiplicative inverse of z = (cos 0 + isin 0).

Date: 9/10/2021
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Q27.

Q28.

Q29.

Q30. |

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Q38.

Q39.

If x=1+ i, prove that x* = 3x* + 3x + i = 1.

Ifa+ib = :+ " where k is real, prove that a’+ b?=1.
—i

1+2i
(2+1)

Find the multiplicative inverse of z = and write it in the form (a + ib).

a+ib _ i +2= a+b*
g =X iy show that x* + y? = St

ifa+ib= k""f where k is real, prove that b _ 2k ;
k—i a k*-1

If x + iy = — ib provethat(x + y?)? -%.
c+:d c“+d

fp+ig=(a—1) showthatp?+q?= (@ -1 .
p*iq= (23—:) P qz (4az+1)

Find the number of non-zero integral solutions of the equation |1 - i|* = 2%,

If : a+:b-M,provethat a +bz-u
2x%+1 (2x% +1)?
z,+2,+1

If:z,=2-i,z,=1+ I, find -
2,— 2, +i

Find the multiplicative inverse of the complex numbers given as: J5 + 3i.

If x + iy = (a — ib)’ then prove that §+% =-2(a’+ b?).

If (x + iy) = (a + ib)®, show that X + % = 4(a* - b?).
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MATHEMATICS - XI | Algebra of complex numbers ncert-Solution

Nurturing Success...

S1.

S2.

S3.

S4.

S5.

S6.

Date: 9/10/2021

Since - (a + ib) is the additive inverse of a + ib.

Hence, additive inverse of z=2 +3jis—2 - 3j

Given that 14 ]
2= 150

, = A+iY  _1+i*+2i
(A=-N+1i) 1-i?
2i .
= — =,f
2
Hence, additive inverse of zis —i.
Additive inverse of z=-1+/jis1—1.
Let (a + ib) be the multiplicative inverse of z= /.

(a+ib)i=1

. L . .
= a+;b=ﬁ><f = a+ib=+1
X

Hence, multiplicative inverse of z=jis z==i.

Let (a + ib) be multiplicative inverse of z, then
Hence, (a+ib)(1-i)*="1

rAY
= (a+ib)= 1'2=—(‘1 !) X 1_2
(1-1) 2i (1)
-1 +1
= a+ib)= —=—j
( ) 2i 2
a+fb=lf.
2

Let (a + ib) be multiplicative inverse of z.

Hence,
(@a+ib) (—isinB)=1
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S7.

S8.

S9.

S10. ..

S11.

S12,

= (a+ib)= —x

—— =jcosecO
i sin®
Hence, a+ib =icosech
zZ=1+42i
= (z-1)=2i

Squaring both sides Eq (i), we get

z-17=Q@Qi} = Z#-2z+1=-4

= Z-27+5=0 Proved.
z=1+i
= {z-1}=1i

Squaring both sides Eq (i), we get
7#-2z+1=-1 = 7Z-2z+2=0  Proved

J1-ib =x—1ly

Replacing i—>—i

J1+ib =x+ iy Proved

1+4:3i= (x + iy)?
= x2—yZ+2xy-i=1+4-3i

= x2-y?=1, 2xy=4.3

= xy=2\/§ Proved

Let z=2=3i

Then 7Z=2+3( and |z|?=2%+(~8)*=13

Therefore, the multiplicative inverse of 2 — 3/is given by

o1 2 2430203,
zP~ 13 13 13
Let z=4-3i
Now, Multiplicative inverse = z7 "
_A_ 1 443 443
z 4-3i 4+3i (47 -(@3i)

.. (i)

(D)

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 2



4+3i  4+3i
1697 16-9(-1)

_4+3_4 3.
25 25 25
$13. Let z=—i
Now, Multiplicative inverse = z~
_1 1 1
= — s — = — -
z —i =i i
e e B
i (-1

S14. Let a + ib be multiplicative inverse of z.

~(@+ib)(sin®+ijcos0)=1

1 y (sin6 —icos 6)
(sin@ +icos0) (sinO —icos0)

= a+ib=

_ sinB—icos6

= — >— =sin®—icos 0
sin“ 0 +cos“ 0

Hence, a+ib=sin6—-icosH

S15. Let (a + ib) be multiplicative inverse of z.
Then, (@a+ib)-(1=i)=1

. 1 (1-i)*) 1

= atib)= = -
@ b= iy 20 (1-iy
. 1-4 1
+jp) = =
= @+ )= Gha—n 2i0-1)
Hence, atib= —1+1f
4" 4

S16. Let (a + ib) be multiplicative inverse of z.

Hence, (a#Jb)(1+i)>=1

o 1
= (a+ib)= A+ iy
=(1+i)2X 1
2i (1+1)°
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11 1 AxG+
2i1+i) 2i-2 2 (i-1)(i+1)
1 G+ _-1 1

2 2 4 4

a+tib= -1 —1;'
4 4
S17. z=1+3i = (z-1)=3j
Cubing both sides Eq (i), we get

z-1)°=@i)°
= 22—1-3z(z-10)==27i
= 22-322+3z2-1==-27i
=  22-3Z2+3z+27i=1 Proved.

S$18. Let a + ib be the multiplicative inverse of (3 + 2/).
(@+ib)y(3+2i)=1

1 (38-2i)_3-2i

= (@a+ib)= , = =
(3+2i) (3-2i) 13
= a+r’b=i—£i
13 13
, L .3 2.,
Hence required multiplicative inverse is — — — .
13 13
$19. (x+iy? =3+52i
= x? —y?+ 2ixy =3+5427
= x?—y? =3, 2xy=52
5
= xX=y)(x+ =3, xy=-—.
y Y Yy 2 Proved.
SZD.“ x+fy=a+ib
a—ib
X_Wza—w
a+ib
Since x% + y? = (x—iy) (x + iy)

. (i)

()

... (i)
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2, 2 (a+ib) (a—ib) _

X T (a-ib) (a+ib)

x?+y?=1  Proved.

S§21. Let (a + ib) be multiplicative inverse of z.

Hence, (a+ib)(1+i)>=1

, 1
= a+ib)=
(@*ib)= 4y
iy 1
2 (A+iy
a+ib= o1
2i 2
a+ib= — 1.
2

S22,

Let (a + ib) be multiplicative inverse of [%J )

m+m)FIQ=1

1-i
(=Y
-I-bz—
- @0 = ha—n
_ e ipe 1420
2
= a+ib=—i

Hence multiplicative inverseofz = —1.

$23. Let (a + ib) be multiplicative-inverse of (6 + 5i)?
(a+ib) 6.+ 5i) =1

1 kY 1
(6 +5i) 36 — 25 + 60i

- (a+ib)=

1 (11— 60/)

= a+ib= — % -
(11+60/) (11-60i)
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11-60i 11 60i

= a+ib= = -
121+ 3600 3721 3721
11 60i

=4 atib=s — - ——.
3721 3721

S24. Let (a + ib) be multiplicative inverse of z.
(@+ib)y(1+i*)=1

. 1
— + jb) =
@)= 17
(@ +ib) = 1 x(‘I—H)_(‘H—!)

T A= (A+i) 2

Hence atib=

$25. Let (a + ib) be multiplicative inverse of z. Then
(a+ib) (sec 6 +tan6) =1

1 y (secO — tano)

= (@+1ib)=
(secH +tanB) (secH —tanB)

- (a+fb)=w=sece—-tan8 (- .sec’ b —tan?0 =1)
sec” —tan“0

Hence atib=secO-tan9

$26. Let (a + ib) be multiplicative inverse ofz = (cos 6 + i sin 0)
~(a+ib)(cosO+isin0O)=1

1 y (cos6 —/sing)
(cosO+isinB) (cosO =/sin0)

= (@a+ib)=

cosO —isin®

= a+*ib= ,
= a+ib=cos0—-isinf
Hence a+ib=cos6—isino
§27. Since, Xx=1+]
— x=1)=1i .. (i)
Cubing both sides Eq. (i), we get
x=1°%=/®
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=

X—1-3x(x—1)=—i

= X=3x¥+3x=-1+i=0

=

§28. Since,

=

=

X =3 +3x+i=1 Proved.

a+;‘b=k_+’_
k—i
a-fb:k__{
kK +i

a’+ b?=(a+ib)(a—ib)

a’+b*=1

§29. Let (a + ib) be multiplicative inverse, then

S30.

S$31. Since,

(1+2i) _
(2+1)
(@+ib) = (2+Q(1—21)
(1+2)(1-2i)
- 2-4i+i+2 4-3i =£—§i
1+4 5 5 5
a+fb=i—§f
5 5
. a+ib
X+ 1 =
Y c+id
X—iy= a-—ib
c—id

X4y = (x4 ly) (X - iy)

@+ y2 (a+ib) (a—1ib)
(c +id) (c—id)

2 2
X+ y?= at+b Proved.

c® +d?
(a+ib)= — KT
(k—i)(K*+ i)
e ipe K142k
K2 —1
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Hence E = Proved.
a
S$32. Since, . a—ib
X+ jy=
c+id
X—iy= a+ib
c-id

X+ Y2 =(x+iy) (x— iy)

. 2+ y2 = [@=ib)a+ib)
(c +id)(c — id)

2 b2
X2 + 2 _ a +
= y c? +d?
a’ +b?
= (& + y?? = = Proved.
S$33. Since, (a- f)2
+ig) = ——
(b +iq) 28 1)
. (a+i)*
_’ _——
P=10)= et

p* + q® =(p *.iq) (p — iq)

) e @-if (a+iy
PAI= 2a=i) “2a+)
=(a2_1)2
4a° +1

2 2 _ (32—1)2

427 T 1 Proved.
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S$34. Let

X
Hence, —
2

|1—i[=2"
(J12+ (- 1)) = 2"
(2)" =2
2x,1’2=2x

= x = 1 = 2 which is false.

Hence no value of x satisfies the value of x.

535'Let

L (x+i)?
a+ib=
2x%+1
la+ip|= |XEIT
2x% +1

m INE+1))

(2x* +1)

(x*+1)

2, 12
a+b'=——"—
(2x* +1)°

Hence, the result.

§36. Let

Now,

S37. Let

Now,

Zy=2=10, Z,=1+]
21+ 2, +1=2—-j+1+j+1=4
Zy—2Zpti=2—-i=1—-i+]j

=1—i

4
1—i

_ A4 4
= - -2J2.
M—i| J+1

2= \/§+3f

1

z,+z,+1| _
Z,—Z,+1

Multiplicative inverse = z~
1 1
z /5 +43i

_ A XJE—sf
J543i /5 -3

_ 5-3i :Jg—sf
(V5 -(3i 5-9i°

_V5-3i 5 3i

" 5-9(-1) 14 14

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 9



$38. Since, X + iy = (a—ib)*
= a°— (ib)°—3iab (a—ib)
= a° + b’i — 3abi + 3ab?

= a’ + jp® — i 3a%b — 3ab?

= (a° — 3ab?) + i(b> — 3a°h)

= x =a’-3ab? y=b>-3a’
Xog2-3p?, Y =p2_32?
a b
= XY = g2 2p?
a b
- X Y o _o@?+ ).
a b
$39. Since, (x + iy) = (a + ib)®
= (x + iy) = @ + (ib)® + 3ia’b + 3i%ab®
= x + iy = a° — 3ab® + i(3a°b — b°)
= x =a° —3ab®, y=3a’h-b’
- X og2o3p?, Y =3g42_p2
a b
= XY =g 3p2+ 322 p?
a b
= XY 4@ -b» - Proved.
a b
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Nurturing Success...

- SMART ACHIEVERS

Nurturing Success...

MATHEMATICS - XI | Square Root of Complex Number ncert

Q1.

Q2.
Q3.
Q4.
Q5.
Q6.
Q7.

Qs.
Qo.

Q10.

Qil.
Q12.
Q13.

Q14.

Find the square roots of ( (2+30) (2 -3i) )

(5—4i) (5+4i)
Find the value of /3 + 4/ .

Find the value of /4 +3i.

Find the value of /5 +12i.

Find the value of /8 +15i .

Find the value of ./[15+8i .

x% i

Find the square root of x* + 1 4(){ - 1]— 6.

X

Find the value of /3 —4j.

Find the value of 1+ .

Find the value of \/4 +3/-20 + \/4 _3/-20.

Find the value of /-7 + 24i .

Find the value of /12 - 5.
Find the value of /1+ 2i .

Find the value of ./8 —5i .

Date: 9/10/2021
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Nurturing Success...

MATHEMATICS - XI | Square Root of Complex Number ncert-Solution

Date: 9/10/2021

S1. We have,

2+3i  2-3i _ (2+3i)(5+4i)+(2-3/)(5-4i)
5-4i 5+4j 5% — (4i)*

_(-2+23i)+(-2-23i) -4
41 41

. . 2
Hence required square root is +—
auired =4 Ja

S2. Let, J3+4i =a+ib

= squaring both sides, we get
a’—b*=3, 2ab=4

(62 + bz)z — (az_ b2)2 + (261’))2
= a’+b’=5 .. (i)
a’-b*=3 ... (ii)
After solving these two Eqn, we get
2a°=8 = a=%2
20°=2 = b=+1

Hence a+ib=+2xi=+(2+])

S3. Let, 1/4+3ur' =a-—ib
= 4 -3i=a*>-p>=j. 2ab
= a’—b’=4. and 2ab=3

(@ + b2 = (8% - b?}+ 482D

=16+9=25
= a*+ b’=5 .. (i)
a’-b*=4 .. (ii)

— Aftersolving Eq (i) and (ii), we get

a= b=z

-

3
£
J2
JAi3i =+ @3-i)

2
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S4. Let, ,/5+12:’ =a+tib

Squaring both side, we get
a’—b*=5 and 2ab=12
(az + bz)z - (62 _ bz)z + 482b>
= (5)% + (12)* = 169

= a’+b’=13
a’—bh’=5
After solving Eq (i) and (ii), we get
= a=+3, b=zx2
S5. Let, J8+15i =a—ib
= a’—b*=8, 2ab=15

(32 + b2)2 - (32 _b2)2 + 432b2

=N a’+ b?>=17

a’—b’=8

After solving Eq (i) and (ii), we get

o a= ii’ b= ii
2 2
. 1 .
a—-ib= +—(5-3J).
ﬁ( )
S6. Let, ~/15+8i =a+ib
= 15 + 8i = a* — b® + 2iab
= a’—-b*=15 2ab=8

(32 + b2)2 - (a2_b2)2+ 4a2b2
= a’+ b* =17

a’-b>=15

Solving Eq (i) and (ii); we get
a=t4, b=zx1

atib=x@4+i).

S7. ' ;
x2+iz+i_(x—iJ—6 = x2+i—2‘x-l—ﬂ[x

X 1 X

J5+12i =+(3+2])

. (i)
... (i)
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? 1
= [x— ] +4f[x——)+4i2
X

= [x—l)z +2(x —lJ-ZH (2i)?
X X

2
= [x—1+2!']
X

Hence, the required square roots are equal to J_r[x 1 + ZE) .
X

> | =

s8. Let, J3-4i =x+liy
SN 3—4i=(x + iy)?
= 3-4i=x* - y? + i(2xy)
= X¥*—-y*=3 and 2xy=-4
= Xy =—2
Now, O + P2 = (¢ = YP) + 4X°Y
= X +y =5
= x=+2, y=%1
xy is negative, which indicates that x and y are of opposite signs.
when x=2, y=-1 and
x=-2, y=1
3-4j =2—-j or —-2+[=%(2=0).
S9. Let, J1+i =x+iy
= =y )+ 2ixy=1+]
= X —y?=1 . (i)
2xy =.1 . (i)
Xy = 1
2
7+ y2 = 0F = y2)F + Axy?
=1+1
C+yYP=2 = X+y’=2 ... (i)
Adding Eq (i) and (ii), we get
2 =1+ 2
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= x2=%(1+\/§)
= x=i\/i§( J2 +1)

Subtracting Eq (i) from Eq (iii), we get

2=2 -1 = y= i\/%(\/\/z-“-

Jii =i%(\/\/§+1+\/\/§—1:')
S10. - J-20 =25
54 +3y-20 +4-3/-20 = \4+65i +4-6V5]
Let J4+6J5i =x+ iy

N 4+6+5i = (- y? + i(2xy)

= X -y?=4, 2xy=6.5
O+ Y5 = (¢ -y + 4y’

= 0@ + y2'= 196
= X+ y? =14 ()
X —y?=4 ... (ii)

After solving Eq (i) and (ii), we get
x=%*3 and' y= +/5

J4+6J57 =+ (3.+5)
Similarly, J4-65i=#3—-/51)

Hence,

J4+6J5i+4-6/5i =+6.
S11. Let, J=T7+24i =a+ib

Squaring both'sides, we get

= — 7 +24i= a* - b* +2iab
= a’—b*=—7 and 2ab=24
Since (@ + b?)? = (a% - b?)? + 4a%b?

= (- 7)% + (24)%= 625
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= a’+b?>=25 .. (i)

a’-b*=-7 ... (ii)

After solving Eq (i) and (ii), we get
a=+3, b=%4

Hence, a+ib=+(3+4i)

S$12. Let, J12-5i =a—ib

Squaring both sides, we get
a’ — b* —2iab = 12 - 5i

- a’—b?*=12 and 2ab=5

Since, (@ + b?)? = (8% — b?)? + 42°°

= (@® + b%?= 169

- a’+ b*=13 .. (i)
a’—b*=12 .... (i)

After solving Eq (i) and (ii), we get

5 1
a=+ —, b=+—
V2 J2
. 5 _ 1.
a-ib=t—+—Fi
V22
1
=+—(5—1
JE( )
S13. Let, J1+2i =a+ib
Squaring both sides, we get
a’-b*=1
2ab =2
(@® #b2= (a® — b2+ (2ab)?
=1+4=5
(a® + b*’=5
= (@ +b?) =5 0
a’-b*=1 ... (ii)
= 28°=5 +1 = a2=%(JE+1)

i1/%(\5+1)

= a
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Similarly b=+ %(\/E ~1)

. 1 .
1+2i = +—(/5 +1+ \/§+1f )
N, JE( ( ))
S14. Let, J8—-5i =a-ib

= a’—b?>-2iab=8-5ij
= a’—b*=38
2ab=5

(@ + bA)’= (a2 — b?)? + (2ab)?
=8°+25=64+25

= @+ b =99 = a’+b>=+99 (i)
a‘—b*=8 ... (ii)
Adding Eq (i) and (ii), we get
;
202=8+ 09 = a= +_(8+499)
J2
. 1 1
Similarly, b= +—(499 - 8)?
y ﬁ( )
1 1
a+ib= ii((s +99)2 +i(+/99 = 8)5).
J2
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Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Modulus of Complex Number NCERT

Q1.

Q2.

03.
Q4.

Q5.
Q6.
Q7.
Qs.

Qo.

Q10.

Q11.
Q12.
Q13.
Q14.

Q15.

Q16.

Q17.

Q1is.

Q19.

Date: 9/10/2021

Find the modulus of ::i — ::;‘
—

Find the modulus of ::L L0
+i

Find the modulus of z= 3 + 4i.

If (a, + ib,) (a, + ib,) ... (a, + ib,) = X + iY, then find the value of (a? + b}) (aZ + b}) ...
(@2 + b?).

For any two complex number z, and z, prove that |z, - 2,| = | 2] | Z,|.

Find non zero integral solutions of |1 — i|* = 2%,

For any two complex number z, and z, prove that z, -z, = Z, - Z,.

For any two complex number z, and z, prove that [E] =,
22

For any two complex number z, and z, prove that z,z, = Z, - z,.

For any two complex number z, and z, prove that )
2

If z is any complex number prove that | z|? = | Z|.

For any two complex numbers z, and z, prove that(z, + z,) = Z, + Z,.
If (1 +i)'%° =2% . (x + iy), then find the value of (x* + y?).

IF(1+ i) (1+2i) (1 +3i)... (1 +ni)=d+ibprove that 2.5.10....(1'+ 1?) = a* + b2,

Find the modulus and argument of the complex number ::+ g: .
If o and B are different complex numbers with | B | =4, find the the value of 1B _OE ‘
a
If|2,]1=12,| =... |z, =4 prove that |z, + z, + .0z, | = | L, 1, 1]
Z, % Z,
If z,, z,, z, are unimodulo complex numbérs such that |z, | = | z,| = |z = | L+ 1 . 1],

Z1 ZZ ZS
then prove that|z, + z, + z,| = 1.

If z, and 'z, are complex numbers:such that % is purely imaginary number then find the

2
— ZZ

value of
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MATHEMATICS - XI | Modulus of Complex Number NCERT-Solution

Nurturing Success...

S1. 1+i =i _ (1+iP -(1-iy
1-i 1+ (1=N+1i)

_£=2f
2
|z]|=4,0+4 =
S2. Let, Y
A= A+

J QPP 20+
2 2

z]=0

S$3. If z=x+ iy, then modulus of z is given by

|z| = {x* +y?
|z| = 32+ 4% =25

|z[=5

s4. - (a, +ib,) (a, + iby) ... (@, +ib,) =X +iY
Taking modulus on both sides, we get
(@2 + b?) (a2 +b2) ... (@2 + b2) = X? % ¥?
S§5. letz,=a,+ib, and 2z,=a,*ib,
z,-z, ={ay+ib,) (a, + ib,)

z,-Z,=4a,a, — b,b,) + i(ab, + a,b,)

|Z1 wZy | = \/(3162 - b1b2 )2 + (a1b2 T a2b'1)2

= J(a? + b?) (@4 b?) = |z,| - |2,
|Z1‘22| =|Z1|'|22]-
S6. - 11—=i=(2)*

1x
(V2) =2 = =22 =2
Equating exponents on both sides we get

Date: 9/10/2021
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= X = (not possible)

N|=

Hence there is no integral solution.
S§7. letz,=a,+ib, and z,=a,+ib,
z,—2z,=(a, +ib,)—(a, +ib,)
=(a,—a,) +ilb,—Db,)

(21 - 22) = (31 - 32) - f(b1 - bz) . (')
z,-z, =(a,—ib,) — (a,— ib,)
= (a, — a,) — i(b, — b,) . (ii)
From Eq. (i) and (ii), we get
(21 _Zz) = Z_Ez-
S$8. letz,=a,+ib, and z,=a,+ib,
z, _ (a+ib) « (a, — iby)
Z, (az + sz) (az - sz)
4 (a,a, + bib,) + i(ba, — b,a,)
z, as + b’
z, | _ aa, +bb, i(ba,-b,a) n
z, as + bz (@2 + bl) "
Z _ (a-ib)
Z2 (az o sz)
= (31 — ";b1) s (32 + "-bz)
(a, —iby), (a, +ib,)
£ 3132 + b1b2 _ f(b132 - b231) (ii)
a: + b2 (@ +b2) h
From Eq. (i) and (ii), we get
AR
2, Z, -
$9. lLetz,=a,+ib,andz,=a,+ib,
z,-z,=(a, +ib,) (a, + ib,)
z,-z,=(a,a,—b,b,) +i(a,b, + b,a,)
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z,-z, =(a,a, - b,b,) +i(a,b, + b,a,)
z,-Z, = (a,—ib,) (a, - ib,)
= (a,a,—b,b,))—i(a,b,— a,b,)
From Eq. (i) and (ii), we get

2,-2, =7,-7,.

S10. Let z,=a,+ fb1 and z,=a,*t sz

Z, (61 + ’b ) (az — "-bz)
" (a,+ib,) (a,-ib,)

NNI

z _ (&8, +bb,)) i(ab, —ab,)
2 2 2 2
z, a; + b, a, +b;

z,| _ |[[&a,+bb, 2+ a,b, —a,b, ’
z, a: + b2 a+b?
=Jaf+bf_\/af+bf_ﬂ
a+b; \JaZ+bZ |z
S11. Letz=x+Jy, X, yeR
2] = JX* +y?
2=+
= |2 =x*+ y*
Z=Xx+tliy
2= (x+iy)? =X =y + 2ixy
12| = JAc D) + @xy )l =3 + y?)
|2 5%
From Eq. (i) and (ii), we get
|27 = 2.

$12. Letz, = x, +iy, vand z,=x, + iy,

Z, =X =Y 0z, =X, =Y,

Z,+2Z,= (X, + X)) +i(y, +¥,)

2) = (X1 + Xg) - -"-(y1 + yz)

1+ Z = X1—Iy1+X2—ly2

()

.. (ii)

()

. ()
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= (X1 + XQ) + ".(.V1 + yz)

From Eq. (i) and (ii), we get

z,+2, = Z,+1,.

S13. - (1+i)?=2i
(1 + ‘-)100 = (2')50 = 250 . I';5'[]

=_250

(1 + ,')100 =249'(x + J'Y)
-2°0=2%(x + jy)
= X+iy=-2

Taking modulus on both sides, we get
|+ y?| =2

S14. (1 +i)(1+2/)(1+3i)...(1+ni)=a+ib
Taking modulus on both sides, we get
|(1+i)(1+2))(1+3i)...(1+ni)|=]|a+ib|

|Z1'22...Zn|=|21|-|21|...|Z

= |1+ i|-[1+2i|...|1+ni|=a®+b

Squaring both sides, we get
25110 ... (1 +n?) = a° + b°.

nl

$15. | o , 1+2{=1+2I.x1+3f-
1-38i"1-3i 1+3i

1+ 3i +2i +6i°
1+9

1+9/ -6 -95+5i

10 10
1
= ——t—i
2
2 2
Now, |z| = J[— %] +[%]
[ 11 N2 V2
4 4 2 2 2

... (ii)
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Argument 8 = tan™

x |<
S

1
0=tan"'| 2 |=tan"' (-1)

1
2

nt  3r
— TE__=_
4

N

2

Hence, modulus = > and argument = %

si6. B-a 2=[I3—(1) B—a
1-ap 1-ap )| 1-ap
_(B-a)(B-@
1-ap )\ 1-ap
_ B-a)B-&)
(1-ap)(1-ap)
_ |B|2—OLB—E(1+|(1‘2
1-ap-oap+|af|B[
= — 2
=1—0LB—0LB+|OL‘
1—0([_3—&[3+|0L‘2
=1
Hence B—_a =1
1-ap
S17. lz,|=1 .= 2z =1
Lyl S
1 2,1’ 2 22’ 3 23

1,157 =1z, +2,+...+ Z;]

z, Z,V 7 z, LY %
=‘z1+zz+...+zn
=z +z,+ . +2Z |

S1i8. |z, =1z,|=|z5] = 1
= 2,2, =2,2,= 2,2, =1

IB=1
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_ 1 _ 1 _ 1
= Z=_,Z,=—,Z, = —.
Z, Z, Z3
1T 1 1 - - =
—+—+—| =|Z,+Z,+ 2,
z, z, z,

= |z1+zz+zs| =1

|z, +2,+2,| = 1.

U
1l

$19. . % is purely imaginary.

Z;

Let, 22, _ xi, where x e R

22
i:gxf (|)
z, 2
z
Z, -2 z 3—xj_1
Now, 1 2‘: 2 = 32
Y B O] R R B
ZZ
_|3xi-2| _ Using eq. (i)
3xi+2
Hence ﬁ‘=1.
Z,+2,
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Polar Representation of complex numbers ncert

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Date: 9/10/2021
Represent 1 in polar form.
Ifz=1 + i, represent z in polar form.
If z=(1-1i), represent z in polar form.
If z=—-1 + i, represent z in polar form.
Ifz=(—1-1i), represent z in the form of r(cos 6 + isin 0).
Represent i in polar form.
Express (\/5 + j) in polar form.
If z= (3 + 4i), represent z in polar form.
fz=(1+ V3 i), represent z in polar form.

If z= x + iy, where x and y are real numbers, express z in polar form.

Convert the complex number _16 into polar form.
1+i3

i-1

Convert the complex number z = in thewpolar form.

[ . . T
cCos —+1/sin

3 3
1+3i
1-2i
1+7i
(=i

Convert the following in the polar form:

Convert the following in the polar form:

Convert the complex number i into polar form.

Convert the complex number < 3.into polar form.
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Nurturing Success...

MATHEMATICS - XI | Polar Representation of complex numbers ncert-Solution

S1. Let1=r[cos 6 + isin 0]
= rcos0=1, rsin0=0
Squaring and adding, we get

r’=1 = r=1
= sino=0 = 0=0
1 can be represented in polar form as

1=(cos 0 +isin0).

S2. Let 1+/=r(cos O+ isin0)
= rcos0=1, rsino=1

On squaring and adding, we get

r# (cos® 0 + sin® 0) =12 + 12

= r=42
= cose=i sin€¢=i
V2 V2
= 9=E
4
1+i)= (cosE ; r'sinE)
J2 4 4
$3. z=(1=J)
Let (1—=i)sr(cos 0+ isin0)
= rcos =1, rsino=-1

Squaring and adding both sides, we get

r? (cos?.0'+ sin?0) =1+ 1

= =2
1 1
cosf=—, sinNO0= ——
2 J2

Date: 9/10/2021
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i in . . T=n
1—-i)= 42| cos— +isin—
( ) ( 4 4]

- 2 Joos( ) isn[ 2|

S4. Let —1+i=r(cos 0+ /sin 0)
= rcos=-=1, rsin0=1

Squaring and adding both sides, we get

r?(cos® 0 +sin®0)=1+1

- r=42
-1 . 1
cosf=— = sinf=-—
J2 2
= 8:3_?1:
4

. 3n .. 3=
—1+j)= 2| cos— +isin—
( ) I( . 4]

S5. lLet —=1-i=r(cos 6 +isinb)
= rcos 0 =—1
rsin 6 =—1

=  r(cos’0+sin0)=1+1

e r’=2 = r=\/§
COSB=_—1 sinE):_—éI
V2 J2
e=__3n.
4

- 1= 42 oo 2 +isin| 2%

S6. Let i=r[cos 6 +isin 0]
= rcosf=0and rsinB=1

On squaring-and adding

rl[cos® 0 + sin? 0] =0 + 1

- r’=1 = r=1
0 . 1
Now, cos=— and sinb6=-— =1
r r
= e:E
2
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Therefore, i= [cos£+ isini}
2 2

$7. Let +/3 +i=r[cos 0 +isin 0]

= rcos®=+3 and rsinf=1
On squaring and adding

r’lcos® 0 + sin?0] =3 + 1

= r‘=4 = r=\J4 = r=2
Now, cosB=£=£ and sin8=1=1
r 2 r 2
= sin 6 = 1 = 0= T
2 6
Therefore, /3 +i=2{cos%+fsing}
S8. Let(3+ 4i)=r[cos 0+ isin0]
= rcos0=3 andrsin0=4
On squaring and adding, we get
r’[cos® 6 + sin® 0] = 9+ 16
=N r’=25 = r=5
Now, sin 0 = i=i
r 5
and cos 0 = E=E
r %
tane=£ S o=tan'2
3/5 3
Ry a4\ .. 4
Therefore, (3 +4/)y=5| cos| tan 3 + i sin| tan 3
$9. Let (1 + /3/) =pfcos 0 + i sin 0]
= rcos®=1 and .rsind=+3

On squaring and adding, we get
r’lcos® 0 + sin 0] = 1 + 3

= r’=4 = r=2

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 3



N =
S5

N |G

and sin0=

=~ | =

Now, cos 0 =

w3

Therefore (1 + +/3i) = 2[cos%+isinﬂ

$§10. Letx + iy =r(cos 6 + /sin 0)
= rcos0=x, rsind=y

Squaring and adding both, we get

r?(cos® 0 + sin? 0) = x°* + y?

2 2

= r’=x+y* = r=x*+y

rcos®=x = Jx*+y?-cos0=x

X _ X
= cose=ﬁ = 9=cos1ﬁ
NE% +y X“+y

(x + iy) can be represented inr (cos 6 + isin 0) as

W cos 7008_1)( +isin ——~——COS_1X
,‘XZ +y2 ,Ixz +y2 .

S11. The given complex number

-16 _ 16 x1—fJ§
1+iN3 " 3578 1-i3

(=i 3) 1601443 e SN,

A
P (-4, 4.4[3)

) 0
1-(iV/3) 1+3
= —4(1-if3)=%4% 43 \B%
Let —4=rcos 043 =rsinod

By squaring-and adding, we get
16 + 48 =r*(cos” 0 + sin’ 0)
which gives =64, ie., r=8

J3
2

1 .
Hence cos 0 = _5’ sin O =
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S12.

S13.

2 2
Thus, the required polar form is 8 [cos ?ﬂ + i sin ?n} )

i-1 2(i-1 1-/3i

We have, z= = X
1.3, 14430 1-43i
2 2
_ 2(:’+\/§—1+\/§f)=\/§—1+\f§+1!.
1+3 2 2
Now, put ‘/52_1 =rcos 0, \@;1 =rsin 6

Squaring and adding, we obtain

2 (£—1]2+[\/§+1T=2((\/§)2+1):2x4=2

2 2 4 4

Hence, r= /2 which gives

cos@=\/§_1, sing= Y3 1

242 V2
Therefore, g=E, T_50
4 6 12

Hence, the polar form is J2 [cos ?—; + i sin ?—;J .

1+3i _ 1430 1+2i

Let - - % -
1-2j 1=2i 1+2i
\ 1+2i +3i +6i°
1-(2i)°
_ 1+5i-6
1- 4j?
-5+5i
= =—1+1
1+4
Let —1+i/=r(cos 0 + /sin 0)
Then rcos 0 =-1
and rsindo=1
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Squaring and adding, we get
r? (cos® 0 + sin® 0) = (=1)° + 1 =2

or r’r=2 = r=2
Now cose=_—1 and sint5)=L
' J2 V2
or e:n_E:ﬁ
4 4
Thus, 1+3{ = \/E(cosﬁﬂsin 3—“)
1-2i 4 4
S14. | o 1+?:2 - 14;7; |
(2-1) 4 +i°—4i
_ 1+ 7i
4 —1-4j
_ 1+7fx3+4f
3-4i 3+4i
_ 3+4i+ 21/ + 282
9-16i/°
—-25 +25j
= =14
25
Let —1+i=r(cos 0+ /sin 0)
Then rcos 0 =-1
and rsin 0 =1

Squaring and adding, we get
r? (cos® 0 + sin? 0) = (=12 + 12=2

or =2 = r=42
or 20= " and sin o

V2 V2
or 0= T _3m

4 4
Thus, —1+j= ﬁ[coss—“+fsin3—“).
4 4
S15. Let i=r(cos 0 +jsin 0)

Therefore, rcos0=0
and rsin 6 =1
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Now,

or

Hence,

S16. Let
Therefore,
and

r’cos? 0+ r’sinf0=0+(1)°=1
r?(cos? 6 + sin?9) =1

rr=1 = r=1
cos0=0, sino=1

0=

N A

. I . . Tt
i=|cos—+isin=
[ 2 2]

n . . 7
cos —+/sin—.
2 2

—3 =r(cos 0 + jsin 0)
rcos 6 =-3
rsin6=0

Squaring and adding, we get

—

Here,
and

Hence, the polar form is

r’ (cos? 0 + sin? 0) = (=3)2 + (0)>’=9

‘=9

r=3
cos 6 =-=1
sinf=0

0=—=n

—-3=3[cos (—n) + isin (—7)].
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Quadratic Equations Involving complex Varitations NCERT

Date: 9/10/2021

01. Solve x* +1=0.
02. Solve x*+2=0.
Q3. Solve: X*+3=0.
Q4. If o, B are the roots of eq. x? + x + 1 = 0, then find the value of o and B.

05. Find the roots of x> - 7ix—12 = 0.

Q6. Solve the equation x> - x+2 = 0.
07. Solve x? - 5ix + 6 = 0.

08. Solve x?—9ix +10 = 0.

Q9. Solve ix?-—x+12i=0

Q10. Solve the eq. x> = x+ 1+ i=0.
Q11.Solve x? - (2 +i)x=1-7i.
Q12. Solve: 2xX*+ x+1=0.

Q13. Solve: xX* + 3x+ 9=0.

Q14. Solve: x*+ 3x+5=0.

Q15. Solve: V2xX*+ x+ /2 =0.
Q16. Solve: \/gxz + 2 x+ 3\/5 = 0.

Q17. Solve: X2+ x+ = 0.
J2

Q18. Solve: 3x*—4x+ 2—3? =0.

Q19. Solve: x* - 2x + %:

Q20. Solve: 27x* - 10x+ 1.=0.
Q21. Solve: 21x*-28x+ 10 =0.
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Nurturing Success...

MATHEMATICS - XI | Quadratic Equations Involving complex Varitations NCERT-Solution

S1.

S2.

S3.

S4.

S5.

S6.

We have

x’+1=0 = x%=-
= x?=i” > (x—-i)(x+i)=0
= X==%i

x2+2=0 = x?-(\2i)*=0
= (x=(2i)(x+(~2i)=0

= x=i\/§i
Here, X¥+3=0
= X =-3
. X=+./-3=+.3].
Since, X+x+1=0
\ = —b +4/b* —4ac
2a
- = 1EJ1-4
2
. I R S EINE]
2 2
- a=_1+h/§, B=—1—:\/§
2 2
Since, X -7ix-12=0
= X -3ix-4ix=12=0
= x(x-3i)=4i(x-3i) =0
= (x—=3i)(x—4i)=0
Hence, x=31 4i
x*—x+2=0
Let x, and x, be roots of this eq.
Here, a=1, =-1, ¢=2

Date: 9/10/2021
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S7.

S8.

S9.

S10.

Xqy Xp) =
1+ /-7
2

oy = [T A=ET 1+iJ 7 1-if 7

1! 2 2 ' 2 = 2 ' 2
Since, X —5ix+6=0
=N x2—2ix—3ix+6=0
= X(x—2i)=-3i(x-2i)=0
— (x-3i)(x=2i)=0
— x = 3i, 2i.
Since, x2—09ix+10=0
= x? = 10ix+ ix+ 10 =0
= x(x=10i)+i(x-=10i)=0
= (x+i)(x—10i)=0
= x =10/, -1

The given Eq. is ix?> = x + 12i = 0.
a=iI, b=-1, ¢=12i

2a 2i
o1 1+48  1+7
2i 2i
1 7 1.7
X, = —+—, X, = —fPat

After simplifying, we get

Hence, (x,, x3).= (4i—=3/).

Let x, and%;-be roots of this equation.

Here, a=1, b=-1, ¢c=1+|

1+ - 4(1+1)

2

1+-3-4i

2

Xy Xp) =

Xq0 Xp) =
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S11.

Here,

S$12, Let

S$13. Let

x X>_<1+,/-3-4f 1-,/-3-4;'>
v 2 2 '

X—@+i)x+(7i-1)=0
a=1, b==2+1i), c=(7i-1)

(2+i) (2 +0) —4(7i - 1)
2

<x1! X2> =

_(2+i)t\J4-1+4i-28i+4
2

_ (2+0) =724

2

i x>=<(2+f)+ﬁ/7-24f (2+f)-,/7-24f>
Ve 2 ’ 2 '

2 +x+1=0
a=2, b=1, c¢=1

_ —b+4/b*-4ac

X =

2a
x_—1i (1?2 -4x2x1
2x2
.= —1£\=7 %7
4 ~ . 4
X¥+3x+9=0
a=1, b=3, ¢=9
—b +4/b* - 4ac
X'=
2a

‘= ~3+/(3)7 - 4%1x9

2x1
e ~34£40-36 -3+,-27
2 - 2
« = —3+/27i
2
_ —3+343i
5 .
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s14. Let X +3x+5=0
a=1, b=3, ¢c=5

—b +b*-4ac

X =
2a

X_—3¢J(3)2—4x1x5
2x1

- +J9-20 -3+,-11
2 2

x=—3i\/ﬁi

—
S15. Let V2x3+x+ 42 =0

a=+J2, b=1, c=+2
y = ~b +b* - 4ac
2a
.= (12— 4x 2 x+2
22

x=—1iﬂ=—1iﬁ_—1iﬁf
22 202, 22
$16. Let 3%+ 2x+33 =0
a=3, b=-2,46=83

‘= —b't+Ib* - 4ac

2a
C —(-V2) (V2 A%3 x 343
x-
243
(o Y2£2-362V2£-34 234
23 23 2y3
S17. | et x2+x+%=0
a=1, b=1, c=%
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S18. | ot

or

$19. | et

or

X—
2a
—1i\/(1)"‘—4x1xi
_ J2
X—
2x1
Lo 1E1-22
2
L —1ty-(242 -1)
2
_ —1+iy(2V2 - 1)
; .
3x% — 4x + ?=o
9 —12x+20=0
a=9, b=-12, ¢=20
. = —b +£4/b* — 4ac
2a
- —(=12) +4/(-12)? - 49 20
2x9
- 12 +. 144 —720
18
- 12 +./~ 576
18
12 + 24
X:
18
X= —+—
R—2x+ =0
2
2 —4x+3=0
a=2, b=-4, c¢c=3
\ = —b +4/b* - 4ac
2a
. —(~4)+\/(-42 -4x2x3
2x2
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Hence,

S§20. Let

Hence,

S21. Let

Hence,

_ 4+./16 -24

X
4
oAx-8
4
= 4E22i
4
x=1igf.

27x*=10x+1=0
a=27, b=-10, c¢=1

—b £4/b*-4ac

X:
2a
. —(=10) +4/(=10)2 — 4 x 27 x 1
2x27
.= 10+,/100-108 10+./-8
54 - 54
L = 10£242]
54
X = iiﬁ;
27~ 27

21x° —28x+10=0
a=21, b=-28, =10

—b*p*— aac

X:
2a
A —(—28) +4/(-28)? — 4% 24x 10
2x 21
.- 28+[784 -840 28 +,/-56
42 42
L= 28324141
42
X = giﬂ;
37 21
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Nurturing Success...

MATHEMATICS - XI | Introduction to Complex Numbers NCERT

- SMART ACHIEVERS

___________ Nurturing Success...

01.
Q2.

Q3.
Q4.

Q5.
Q6.

Q7.
Qs.
Qo.

Q10.
Q11.

012.
Q13.

Q14.

Q15.

Q16.

Q17.
Q1s.
Q19.
Q20.
Q21.
Q22.
Q23.
Q24.

Q25.

Prove that1 + i?+ i*+ %= 0.
Provethati'—-i?2+i3-i*=0
Prove thati"+ i"*1+ j"*2+ j"*3=0,ne N.

16.

Prove that (1+ i)* (1 + 1)4
I
If x + iy = (2 + 3i)?, find the value of x and y.

Find the smallest positive integer m for which “i]m = 1.

Represent the point (1 — i) in complex plane.

Find the value of x and y such that 2 + (x + iy) = (6 - i).

Find the value of x and y such that 3 + (x + iy) = (2 + i)

Find the value of x and y such that (x +iy)=(1+i)(1-1i).
Prove that: 3(1 - 2i)—(—4-5i)+ (-8 + 3i)=2i-1.

Prove that: i'% + j"2 + j17 + j12 = 0,

Find the value of x and y such that 3x + (3x + 2)i =12 + yi.
Find the value of x and y such that i(x + iy) =(2 + 3i) (3 + 2i).

Date: 9/10/2021

If 4x + i(3x — y) = 3 + i(—6), where x and y are real numbers, then find the values of

xandy.

Express the complex number given in the form a + ib: (5i) (_ % i].

Express the complex number.given in the form a + ib: i’ + i'®.
Express the complex number given in the form a# ib: i~ .

Express the complex number given in the form a+ ib: 3(7 +i7)+ i(7 +iT7).
Prove that (x + 1+i) (x+1—-i) (x=1+i)(x-1-i)=x*+4.

Solve for.xand y, 3x+ (2x - y)i= 6= 3i.

If z=1 + 2i, represent z on the complex plane.

Find the value of xand y such that 5x+ 3iy +7 =3 + 4i

Find the value of x and y such that (1 + i) (x + iy) = (3 + i)

Find the value of x and y such that (x + iy) (2 - 3i) = 2 + 3i.
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Nurturing Success...

MATHEMATICS - XI | Introduction to Complex Numbers NCERT-Solution

S1.

S2.

S3.

S4.

S5.

S6.

S7.

Date: 9/10/2021

‘=1, ®=i*.i?=-1, i’=-1
1+i2+i*+i®=1-1+1-1=0  Proved.
FromL.H.S.
PP 1 1 1 1
I-1—!-2+I-3—I-4=—_—7+,—3—7=1+1—1—1= Proved
[ | ] ) ! /

n n+1

Given, "+ i"*T+"*24"*3 =90

" i iR P = =" =" =0

Hence,
i"+ "+ " 24 i"*3=0  Proved.
FromL.H.S.
-4 1) _ 14 4 _ . 14— 4 _
1+ [1+=| =1+ (1= ={1+)(1=)}'=2"=16
i
LHS. =RH.S. Proved
Since, X+iy=4—-9+12j
= X+jy==5+12i

Equating real and imaginary coefficients, we get

x=-5 y=12

(A+i) _ (40
(-i) =i+

= m=1 = m=4k (K e I)

Hence smallest positive.integer should be 4.

20 _.
=_ =j
2

(0,.0)

(1. =1
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S8.

S9.

S10.

S11.

S12,

S§13.

S14.

Given, 2+ (x+iy)=(5-1)

= (x+iy)=3—-1i

Equating real and imaginary coefficients, we get
x=3, y=-1

Given, 3+ (X+iy)=(2+i)

= 3+ (x+iy)y=4-1+4j

= x+iy=3+4i-3

= x+iy=4i

Equating real and imaginary coefficients, we get

x=0, y=4
Given, (x+iy)=(1+i)y(1-1i)
= (x+iy)=1-/
= x+iy=2

Equating real and imaginary coefficient, we get

x=2, y=0
From L.H.S.
3(1-2i)—(-4-5/)+(—-8+3/)=3-6/i+4+5/-8+3j
=—1+2i

=2i-1 Proved

Since, we have that =1, K e L.
07 4 12 4 17 4 122 _ j4x2648) iax28 | 4x29+1 | 45302
=3+ +j+?

S=j+1+i-1=0 Proved

Given, (3x—12)+ (3x—y+2)i=0

Hence, 3x—12=0 and 3x-y+2=0
— x=4, y=14.

Given, ix+iy)=6+4i+9/-6

= i(x+iy)=13i

= x+ iy =13

Equating real and imaginary coefficients, we get
x=13, y=0
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S$15. We have
4x+i(3x—y)=3+i(-6) ()
Equating the real and the imaginary parts of Eq. (i), we get
4x =3, 3x-y=-6,

which, on solving simultaneously, give x = % and y= 2;—3
S16. (3.
We have @)[—51] =-3i2=-3(-1)=3.
a+ib=3+0i
S17. Let i+ i =i+ (%%

=(=Dhi+ 1)

=i—i=0.

a+ib=0+0i.
$18. Let F ="
=(_1)—19!--1

i -

-

i) -1

a+ib=0+1

S19. Let 3(7 +i7) +i(7 +i7) =21 + 21i+7i + 7/
=214 28/ + 7(=1)

=14 + 28i.
a+ib=14+28i.
$20. (Xx+1+i)(X+1=i)(X=1T+i)(x=1-1)
=X+ +D)(1+))x+(1-1)) x=(1-1))
= (P = (V) 0+ (1=1)7)

= (x2%2i) (x* + 2i) = x* + 4 Proved.
S$21. Since, 3x+ (2x=y)i=6-3i
= 3x+2xi—-yi—-6+3i=0
= (Bx—-6)+i2x-y+3)=0
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= 3x-6=0 = X

2x-y+3=0 = y=7
Hence, x=2, y=7

S22, y
3_.

51 P(1+2)

(1,2)
1_.

X + X
1 2
Y

Here, z=1+ 2/ this represents the point P(1, 2).

S$23. Given, 5x+ 3iy+7=3+4i
= 5x+4)+i(3y—-4)=0
Hence, bx+4=0, 3y—-4=0
5 3
s24. (1+i)(x+iy)=B+i)?
N X+ iy = (9—1-1-6J)(1.—a‘)
A+N(-1)
N x+jy=(8+6I)(1—!)
2
= x+iy=@4+3i)(1-1i)
= X+iy=4—-4j+3j+3

= X+iy=7-i

Equating real and imaginary.coefficients, we get

X=7, y=-1.

$25. (x+1iy) (2—31)=2+3i
2
- (x + iy) = (2 +3i)

(2 - 3i)(2.48i)

 4_9712i

X+iy)y= ——— =
= 6+ ==
~ (s iy 5412

13

.5 12,

= X+iy= — 4—j
13 13
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Equating real and imaginary coefficients, we get

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in



