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COMPLEX NUMBERS

1. Is the following computation correct ? If not give the correct

compuatation:

J2/(=3) = /(-2(-3) =6

° Watch Video Solution

2. A student writes the formula +/ab = \/E\/E Then he substitutes

a= —landb= —1landfinds1l = — 1.Explain where is he wrong?



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
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https://dl.doubtnut.com/l/_Zi4GR3soz744

I & Watch Video Solution

3. Explain the fallacy

—1:ixi:F1xF1:\/(—1)x(—1):ﬁ:1.

° Watch Video Solution

4, Evaluate.

(ll)'l —9999

i) (—v/=1D" 0 # N

° Watch Video Solution

5.Find the value of 1 + % + ¢* 4 % 4 ... + 4",

wherei = /—1and nin N.

° Watch Video Solution



https://dl.doubtnut.com/l/_Zi4GR3soz744
https://dl.doubtnut.com/l/_AuKM4eATFNPP
https://dl.doubtnut.com/l/_54p83qAeHaEA
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144
6.1fa = %, where i = 1/—1, then find the value of a**%.
2

° Watch Video Solution

13
7.The value of sum (" + ") where i = /=1 equals

n=1

° Watch Video Solution

100
8.The value of i equals (where i = /— 1)

n=0

° Watch Video Solution

dn+7
9. Find he value of Z 1" where, 7 = /—1.

r=1

° Watch Video Solution



https://dl.doubtnut.com/l/_8Cl1ZS0qKdzj
https://dl.doubtnut.com/l/_hwxjtAIQRqIx
https://dl.doubtnut.com/l/_RgkikIMl4nqP
https://dl.doubtnut.com/l/_DN1z3CBbUxfK

10. Show that the polynomial z*? + %1 4 2472 4 %3 is divisible

by 2® + 22 + z + 1, wherep, ¢, 7, s € n-
y

o Watch Video Solution

11. What is the digit in the unit's place of

(5172)11%%7 2

o Watch Video Solution

12. What is the digit in the unit's place of

(143)% 7

o Watch Video Solution

13. What is the digit in unit's place of

(1354)22%%2 2



https://dl.doubtnut.com/l/_VlM8UHQ95RVZ
https://dl.doubtnut.com/l/_SAfd0JmINPZR
https://dl.doubtnut.com/l/_v2JvjjqtbHot
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| &J Watch Video Solution

14. What is the digit in the unit's place of

( 13057) 941120579 ?

o Watch Video Solution

dx

1
15. Evaluate /
cos? x

o Watch Video Solution

16. What is the digit in the unit's place of (2419)''*13 2

o Watch Video Solution

1
17.Eva|uate/ 5 dzx
sin“

o Watch Video Solution



https://dl.doubtnut.com/l/_H8ye7dn6iWOv
https://dl.doubtnut.com/l/_RmVmzTIJ9Cse
https://dl.doubtnut.com/l/_iLNUpVITSWKY
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18.1f (z + iy)® = p + iq, then prove that (y + i:t:)5 =q+ip

° Watch Video Solution

19. Find the least positive integral value of

1—2\"
n, for which (1—4_2) ,where 7 = ,/—1, is purely

imaginary with positive imaginary part.

o Watch Video Solution

20. If the multicative inverse of a comlex number is (\/3 + 4i)\19, where

t = 4/ — 1, find the complex number.

o Watch Video Solution

21. Evaluate /(tan2 T + 1)dx



https://dl.doubtnut.com/l/_B3FWLWkIvT7r
https://dl.doubtnut.com/l/_ACRkYIQY2lgV
https://dl.doubtnut.com/l/_yxYThuLKqHhm
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| ' Vvvatlch Video solution )

22. Find real value of z and y for which the complex numbers

—3 4 iz’y and z? + y + 4i are conjugate of each other.

° Watch Video Solution

23.Ifx = — 5+ 2y/—4,find the value of z* + 923 + 352% — z + 4.

° Watch Video Solution

24. Evaluate /(cot2 T+ 1) dzx

° Watch Video Solution

25. Find the argument ] of
Z1 :5+5i,22 = —4—|—47:,Z3 = —3—3¢ and Z4 :2—2i,

wherei = /—1.


https://dl.doubtnut.com/l/_4M7DHqmR6Pj1
https://dl.doubtnut.com/l/_yBIh4nPmgoHO
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° Watch Video Solution

26. Evaluate /(sin_1 T + cos x)dw

° Watch Video Solution

1
27. Evaluate / dx
sin

x+cos 1z

o Watch Video Solution

28.If |z — 2 + i| < 2, wherei = /—1, then find the greatest and least

value of |z|.

o Watch Video Solution

29, Evaluate /(tan_l x + cot ! :v)dm

o Watch Video Solution



https://dl.doubtnut.com/l/_jeB01gZ6lgf8
https://dl.doubtnut.com/l/_lHuoW6aB6ZRO
https://dl.doubtnut.com/l/_o5G8W2uR51mr
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30. If |zi| = 1,23 = 2,|23] =3, and [9z125 + 42123 + 2z923| = 12,

then find the value of |z; + 25 + 23|

° Watch Video Solution

L |
31. Evaluate/ dzx
o T+5

° Watch Video Solution

1
1
32. Evaluat d
vauae/0 %% 18 x

o Watch Video Solution

33. Find the principal value of cos ec ™ *(2)

o Watch Video Solution



https://dl.doubtnut.com/l/_4O9dxrOSAkMk
https://dl.doubtnut.com/l/_oVb6qSGOzEFi
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34.If z; and 25 are conjugate to each other, find the principal argument

of ( — 2122).

° Watch Video Solution

35. Write the value of arg(z) + arg(zconjugate) .

° Watch Video Solution

1 /3

36. Write the polar form of — — — ——

2 2
(Where, 1 = /— 1).

° Watch Video Solution

37.Given that |z — 1| = 1, where z is a point

z—2

on the argand planne, show that = itan(argz),

where: = /—1.

z



https://dl.doubtnut.com/l/_2rbUPpyVx02p
https://dl.doubtnut.com/l/_UTWxrvU9v5JE
https://dl.doubtnut.com/l/_sfwsSDLTSdVO
https://dl.doubtnut.com/l/_4jId7McMEwh1

| ) Watch Video Solution

38. Let z be a non-real complex number

lying on |z| = 1, prove that z =

(where 1 = /—1. )

° Watch Video Solution

39. Prove that tan (i(log)e ( a1 >) = Lbe (wherea,b € R™)

a+ b a? —

° Watch Video Solution

40. If m and x are two real numbers where m € I, then

. m
62micot1m(x “1 ]‘)
x-1—1

.. m m+ 1
(A) cosx + isinx (B) > (©) 1 (D) 5

° Watch Video Solution



https://dl.doubtnut.com/l/_4jId7McMEwh1
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41.Express (1 + i) " where, i=/—1 in the

form A+iB.

° Watch Video Solution

42.If sin(loge zz) = a + tb, wherei = /—1,

find a and b, hence and find cos (loge zz)

° Watch Video Solution

43.Find the general value of log,(5i),

where? = /—1.

° Watch Video Solution

44.If |z1| = |22| and arg (21 /22) = m, then

z1 +z 2 is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_xeShlTuxY6CL
https://dl.doubtnut.com/l/_rPmSVV8tNEps
https://dl.doubtnut.com/l/_LVsEpFMwROUp
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45. Let z and w are two non zero complex number such that

|z| = |w|, and Arg(z) + Arg(w) = 7 then (@) z=w (b) z=w ()

z=wd)z= —w

o Watch Video Solution

46. Find the square root of

X+4/(- Xt - X2 -1).

o Watch Video Solution

47. Solve that equation 2? + |z| = 0, where z is a complex number.

o Watch Video Solution

48. Number of solutions of the equation 22+ |z|2 = 0,wherez € C,is



https://dl.doubtnut.com/l/_0MmEhINKCavS
https://dl.doubtnut.com/l/_sgDsG03nMANQ
https://dl.doubtnut.com/l/_iZdkMVY0ugNZ
https://dl.doubtnut.com/l/_0eNSFIPdUcc0
https://dl.doubtnut.com/l/_GjcII1pummtd

| o Watch Video Solution

49. Find the all complex numbers satisying the equation
2|z|2 + 2% — 5 +i+/3 = 0, wherei = /—1.
° Watch Video Solution
s T
50. If 2z, = cos <3—> + isin(3—>, r=123,, prove  that

212923200 = 1-

° Watch Video Solution

|
51.Eva|uate/ —zda:
0 €

° Watch Video Solution

52. Find all roots of X° — 1 = 0.



https://dl.doubtnut.com/l/_GjcII1pummtd
https://dl.doubtnut.com/l/_FMEDpCnqKqCH
https://dl.doubtnut.com/l/_ekkdgdAUcuZd
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| o Watch Video Solution

53.Find all roots of the equation

X x4+ xt-x*+XxX?2_X+1=0.

° Watch Video Solution

54. if «,pB,vare the roots of 23 — 3224+ 3z +7=0 then

a—1 -1 -1
—I—ﬂ +7
-1 ~v—-1 a-1

° Watch Video Solution

+1
55.1f z =

(where i = \/—_1) then (lel + i103) 105 is equal to

o Watch Video Solution



https://dl.doubtnut.com/l/_js9ejIv6zkgi
https://dl.doubtnut.com/l/_uvDWWuneN2Y5
https://dl.doubtnut.com/l/_bd8uLXS3e9VV
https://dl.doubtnut.com/l/_CMT9TNgPFyOA
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3 vV 3
56. If (5 + %) = 3%(z + iy), where x and y are reals, then the

ordered pair (x,y) is given by

° Watch Video Solution

57. If the polynomial 72> + az + b is divisible by 2 — = + 1, find the

value of 2a + b.

° Watch Video Solution

58.1f 1, w, w?, ...w" ! are n, nth roots of

unity, find the value of (9 — w) (9 — w*)...(9 — " 1).

° Watch Video Solution

59. If @ = cos(2m/7) + isin(27 /7) , then find the quadratic equation

whose roots are


https://dl.doubtnut.com/l/_ecqJEqe0EtYQ
https://dl.doubtnut.com/l/_PzuBGlg6YtUj
https://dl.doubtnut.com/l/_LHOeudSRM1e4
https://dl.doubtnut.com/l/_szoytsYHvPBJ

a=a+a*+a*andB=a®+d°+d°.

° Watch Video Solution

60 Find the value of

10
E [sin(ﬁ> — icos(ﬁ)] , wherei = \/—1.
— 11 11

o Watch Video Solution

61. Complex numbers z;, zo and z3 are the vertices AB,C respectivelt of

an isosceles right angled triangle with right angle at C. show that

(21 — 20)° = 2(21 — 23)(23 — 22).

o Watch Video Solution

62. Complex numbers 27, 29, 23 are the vertices of AB,C respectively of an

equilteral triangle. Show that 22 + 22 + 22 = 2125 + 2023 + 2321.

| o Watch Video Solution


https://dl.doubtnut.com/l/_szoytsYHvPBJ
https://dl.doubtnut.com/l/_2kgHdYHhRanX
https://dl.doubtnut.com/l/_sYVIQ60kUquj
https://dl.doubtnut.com/l/_KA0tB9aAWBLe

63. If z1, zo and z3 are the vertices of an equilasteral triangle with z; as
its circumcentre , then changing origin to 2° ,show that

22 + 22 4+ 22 = 0, wherezy, 29, 23, are new complex numbers of the

vertices.

° Watch Video Solution

64. Show that inverse of a point a with
respect to the circle |z — ¢| = R(a and c are complex

numbers and center respectively and R is the radius) is the point

o Watch Video Solution

65. Find the perpendicular bisector of

3+ 4i and — 5+ 6¢, wherei = /—1.

[ o |


https://dl.doubtnut.com/l/_KA0tB9aAWBLe
https://dl.doubtnut.com/l/_ZFATXw47xoh9
https://dl.doubtnut.com/l/_ScxuOJpTDLRI
https://dl.doubtnut.com/l/_ZU71Y1tjd0bm

l & Watch Video Solution J

66. If 21, zo and z3 are the vertices of an equilasteral triangle with 2 as
its circumcentre , then changing origin to 2z’ ,show that

z12 + z% + z§ = 0, wherezi, 22, z3, are new complex numbers of the

vertices.

o Watch Video Solution

67.Let 2122 and 23 be three complex
numbers and a,b,ce€ R, such that
a+b+c=0 and az + bzs + cz3 = 0then show that z129 and z3 are

collinear.

o Watch Video Solution

68. Show that the area of the triangle on the Argand diagram formed by

1
the complex numbers z,zi and z + zi is = 5| ?



https://dl.doubtnut.com/l/_ZU71Y1tjd0bm
https://dl.doubtnut.com/l/_KkchHwDl8iWm
https://dl.doubtnut.com/l/_LgtB0xqhW7Yv
https://dl.doubtnut.com/l/_G0vhqKb0QfZl

I ° Watch Video Solution

69. Show that the point a' is the reflection of the point a in the line

2b+2b+c=0, Ifa’b+ab+c=0.

° Watch Video Solution

70. Find the center and radius of

222+ (3—1i)z+ (3+14)z—7=0, where i =,/—1.

the

circle

o Watch Video Solution

71.Find all circles which are orthogonal to |z| = 1 and |z — 1| = 4.

o Watch Video Solution

72.1f z is any complex number, prove that : |z|2 = |z2|.

|


https://dl.doubtnut.com/l/_G0vhqKb0QfZl
https://dl.doubtnut.com/l/_yxmDhisoVcZz
https://dl.doubtnut.com/l/_pvd0VApByFjo
https://dl.doubtnut.com/l/_HC5IQadSq9qi
https://dl.doubtnut.com/l/_RMsYcGOBxmhR

l o Watch Video Solution

73.1.1f |z — 2 + i| < 2 then find the greatest and least value of|z|

° Watch Video Solution

74. In the argand plane, the vector z =4 — 3i, wherei = /—1, is
turned in the clockwise sense by 180°. Find the complex number

represented by the new vector .

° Watch Video Solution

75.1n a parallelogram ABCD, diagonals AC and BD intersect at O and AC =

6.8 cm and BD = 5.6 cm. Find the measure of OC and OD.

° Watch Video Solution



https://dl.doubtnut.com/l/_RMsYcGOBxmhR
https://dl.doubtnut.com/l/_zqkM26YOTt1Y
https://dl.doubtnut.com/l/_9yctkoT3jaQJ
https://dl.doubtnut.com/l/_5yfo0u1heaYh

1
76. Find the maximum and minimum values of || satisfying |z + —‘ =2
z

° Watch Video Solution

77.1f

4 . .
z+ —‘ = 2, find the maximum and minimum values of |z|.
z

° Watch Video Solution

1
zZ+ —
z

78.1f |z| > 3, then determine the least value of

° Watch Video Solution

-1
79.1f |z| = land w = % (where z # — 1), then Re(w) is
2

A.O0

-1

B. ———
|z + 1|2

P


https://dl.doubtnut.com/l/_6XyC4VzPF4eV
https://dl.doubtnut.com/l/_xdsfCnhEiYli
https://dl.doubtnut.com/l/_Y9mapPvQjixP
https://dl.doubtnut.com/l/_AxocHzfd647F

V2

D.———
2+ 1)?

Answer: a

° Watch Video Solution

80. if a,b,c,a1,b; and c; are non-zero complexnumbers satisfying

b b
——|—b——|———1—|—zand—+71—|—c—1—0 where i =,/ —1,
1

a? b? c?
the value of— + — + —is
‘11 b1 ‘31

(a)2i(b)2 + 2i(c)2 (d)None of these

A. 2i
B. 2+2i
C.2

D. None of these

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_AxocHzfd647F
https://dl.doubtnut.com/l/_Cd7vtdcDxlMI

81. Let z and w be complex numbers. If
Re(z) = |z — 2|, Re(w) = |w — 2| and arg(z — w) = %, then the

value of Im(z + w), is

>

Gle @ Gleal-

@

N

Answer: d

o Watch Video Solution

z—3
82. The mirror image of the curve a,'rg< - ) = %,i = 4/—1in the
z—1

real axis

z+3 vy
A.arg - | = —
zZ+1 6



https://dl.doubtnut.com/l/_Cd7vtdcDxlMI
https://dl.doubtnut.com/l/_9pFUGKRxwFbe
https://dl.doubtnut.com/l/_Ymckg7ufG44J

w
|
oo

B.

oo 25 )
c z+1
.arg o

b z+1
.arg po—

Answer: d

o3 ol ol

° Watch Video Solution

3 =z
83. Expand ‘

z 1

° Watch Video Solution

1 2017
84.Ifz+;—1anda—z +z2017

and b is the lastdigit of the
number 22" — 1 »When the integer n > 1, the value of a’? + bis

A.23

B. 24

C. 26


https://dl.doubtnut.com/l/_Ymckg7ufG44J
https://dl.doubtnut.com/l/_3oFN5DgOjemR
https://dl.doubtnut.com/l/_DYC9Jp0HoJ9t

D. 27

Answer: ¢

° Watch Video Solution

85. ifwandw® are the nonreal cube roots of unity and
[1/(@+w)]+[1/(b+w)]+[1/(c+w)] =2’ and
[1/(& + w)Q] + [1/(b + w)2] + [1/(0 + w)2] = 2w , then find the

valueof [1/(a+ 1)] +[1/(b+ 1)] + [1/(c+ 1)]-

D. 2

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_DYC9Jp0HoJ9t
https://dl.doubtnut.com/l/_8gZufpS1rRea

86. If a,b,c are distinct integers and w( # 1) is a cube root of unity, then

the minimum value of |a + bw + cw2' + |a + bw? + cwlis

Answer: a

o Watch Video Solution

87. If |z — 2i| < /2, where i = /=1, then the maximum value of
|13 —i(z —1)], is

A /2

B. 21/2

C.2+ 42


https://dl.doubtnut.com/l/_fEWWLzhAlQPD
https://dl.doubtnut.com/l/_F7wI3TaQIPpY

D.3 + 22

Answer: C

o Watch Video Solution

88. If zy =a+1ib and 2z = c+ id are complex numbers such that
|z1| = |z2| =1 and Re(z123) = 0, then the pair of complex numbers
w; = a + ic and wy = b + id satisfies

a.|lw| =1

b. |ws| =1

c. Re(wywy) =0

d. None of these

C. Re(wlwg) =0

D. None of these


https://dl.doubtnut.com/l/_F7wI3TaQIPpY
https://dl.doubtnut.com/l/_01FCyY8Im6nx

Answer: a,b,c

° Watch Video Solution

89. The complex numbers 21, 29, 23 stisfying
(22 — 2z3) = (1 4+ 4)(21 — 23). wherei = /=1, are vertices of a triangle
which is

A. equilateral

B. isosceles

C.right angled

D. scalene

Answer: b,c

° Watch Video Solution

90. Express in a complex number if z = (2 — 4)(5 + 1)



https://dl.doubtnut.com/l/_01FCyY8Im6nx
https://dl.doubtnut.com/l/_DcKb4a1lY8yz
https://dl.doubtnut.com/l/_N6uIxlfH16CZ

| ° Watch Video Solution

91. The equation 22 — |z — 1> = 0, where i = /=1, has.

A. no real root
B. no purely imaginary root
C.all roots inside |z| =1

D. atleast two roots

Answer: a,b,c

° Watch Video Solution

92. If two complex numbers z1, z are such that |z;| = |2], is it then

necessary that z; = 29 ?

A. max . |2Z1 —|—22| =1

B. min . |23 + 2| =1



https://dl.doubtnut.com/l/_N6uIxlfH16CZ
https://dl.doubtnut.com/l/_lamZB5ICaSgG
https://dl.doubtnut.com/l/_64cC7tYQNnMx

1

C. ZQ+— §3
21
2

D. |z + — <2
Z2

Answer: a,b,cd

° Watch Video Solution

93. Consider a quadratic equation az? + bz + ¢ = 0, where a,b and c are

complex numbers.

The condition that the equation has one purely real root, is

° Watch Video Solution

94. Consider a quadratic equation az? + bz + ¢ = 0, where a,b and c are

complex numbers.

The condition that the equation has one purely real root, is

A. (ab + ab) (b¢ — be) = (ca + ca)?



https://dl.doubtnut.com/l/_64cC7tYQNnMx
https://dl.doubtnut.com/l/_O8slI8K29Asp
https://dl.doubtnut.com/l/_x32UcJmhkKKW

B. (ab — ab) (b¢ + bc) = (ca + ca)?
C. (ab — ab) (bc — bec) = (ca — ca)?

D. (ab — ab) (b¢ — be) = (ca + ca)?

Answer: c

o Watch Video Solution

95. Consider the quadratic equation az® + bz + ¢ = 0 where a, b, c are
non-zero complex numbers. Now answer the following.

The condition that the equation has both roots purely imaginary is

a b c
A—=—=—

a b c

a b
B—:—:—

a b

a b
C—=—= ——

a b

a b
D.— = — — = —

a b

Answer: d

[ - 1


https://dl.doubtnut.com/l/_x32UcJmhkKKW
https://dl.doubtnut.com/l/_mSmtM1UXk8Xa

| @J Watch Video Solution J

96. Let Papoint denoting a comples number z on the complex plane.
i.e. z = Re(z) + iIm(z), where i = ,/—1
if Re(z) = z and Im(z) = y, thenz = x + iy
Number of integral solutions satisfying the  eniquality
|Re(2)| + | Im(z) < 21,.1is
A. a parallelogram which is not arhombus
B. a rhombus which is not a square

C. a rectangle which is not a square

D. a square

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_mSmtM1UXk8Xa
https://dl.doubtnut.com/l/_LQ1ZnS5aDMwM

97. Let Papoint denoting a comples number z on the complex plane.
i.e. z = Re(z) + iIm(z), where i = ,/—1
if Re(z) = z and Im(z) = y, thenz = x + iy
Number of integral solutions satisfying the  eniquality
|Re(2)| + | Im(z) < 21, .1s
A. 507 sq units
B. 100w sq units

C.55 sq units

D.110 sq units

Answer: a

o Watch Video Solution

98. If z is a comlex number in the argand plane, the equation

|z — 2| + |z + 2| = 8represents


https://dl.doubtnut.com/l/_54WIeOYArSL0
https://dl.doubtnut.com/l/_DKvzQdSvMw99

A. 841

B. 839

C. 840

D. 842

Answer: ¢

o Watch Video Solution

99. Ifz1, 20 € C, 2 + 25 € R, 21 (2} — 322) = 2 and

29 (32:12 — zg) = 11, the value of 212 + z% is

o Watch Video Solution

100. Consider four complex numbers z; = 2 + 21, ,
Z9=2—2,23= —2—2i and 24 = — 2+ 2i), wherei = \/—1,
Statement -1 21, 25, 23 and 24

constitute the vertices of a



https://dl.doubtnut.com/l/_DKvzQdSvMw99
https://dl.doubtnut.com/l/_EetWeubEIkjF
https://dl.doubtnut.com/l/_gJesI5MfJf02

square on the complex plane because
Statement -2 The non-zero complex numbers 2z, z, — 2z, — 2

always constitute the vertices of a square.

° Watch Video Solution

101. Consider z; and 2z, are two complex numbers

such that [z, + 29| = |21] + |29]

Statement —1 amp(z;) — amp(z3) = 0

Statement — 2 The complex numbers 2z; and 25 are collinear.

Check for the above statements.

° Watch Video Solution

102.1f |z — iRe(z)| = |z — Im(z)|, then prove that z

lies on the bisectors of the quadrants, where ¢ = /—1.

° Watch Video Solution



https://dl.doubtnut.com/l/_gJesI5MfJf02
https://dl.doubtnut.com/l/_n9Do1z3W96RZ
https://dl.doubtnut.com/l/_Wi2Lg4KCysZy
https://dl.doubtnut.com/l/_Hzqk3x2WEqF3

103. Find the gratest and the least values of |z; + 25|,

if 27 =24 4+ 7i and |z3| = 6, where i = ,/—1

° Watch Video Solution

104. Given that |z — 1| = 1, where z is a point

z—2

on the argand planne, show that = itan(argz),

where? = /—1.

z

° Watch Video Solution

z

PR Y,
3

105.If w = and |w| = 1, where i = y/—Lthen lies on

° Watch Video Solution

106. If z is any complex number satisfying |z — 3 — 2i| < 2, where

i = 4/—1, then the maximum value of |2z — 6 + 53|, is

. l


https://dl.doubtnut.com/l/_Hzqk3x2WEqF3
https://dl.doubtnut.com/l/_3REeQmI9rqXy
https://dl.doubtnut.com/l/_uIVGf9sbhGoP
https://dl.doubtnut.com/l/_P9cVJSTvHBQT

| ¥ Vvvatch video sSolution

107. Prove that the complex numbers z; and z; and the origin form an

2T
isosceles triangle with vertical angle =5 if zf + zg + 2129 = 0.

° Watch Video Solution

20
108.If a = ei2”/7andf(m) =aqy + Z aiz®, then prove that the value

k=0
of f(z) + f(az) + .... + f(a’z) is independent of o

o Watch Video Solution

109. Show that all the roots of the
a1z + ayz2? + asz + a4 = 3,
(where|a;| < 1,i=1,2,3,4,) lie

outside the circle with centre at origin and radius 2 /3.

equation

o Watch Video Solution



https://dl.doubtnut.com/l/_P9cVJSTvHBQT
https://dl.doubtnut.com/l/_hV916WqdZ6Ox
https://dl.doubtnut.com/l/_MmItClA3mrpa
https://dl.doubtnut.com/l/_CJnN8pcSocgk

110. Complex numbers 2, zo and z3 are the vertices AB,C respectivelt of

an isosceles right angled triangle with right angle at C. show that

(21 — Zz)2 = 2(21 — 23)(23 — 22).

° Watch Video Solution

21 — 22

M. If z; and 25 are two complex number such that = 1, Prove

z21 + 22

. R . . .
that 1=~ = k where k is a real number Find the angle between the lines
22

from the origin to the points z; + 25 and 2; — 25 in terms of k

° Watch Video Solution

NM2.If z = = + iy is a complex number with z,y € Qand|z| = 1, then

show that |22” — 1| is a rational number for everyn € N.
y

° Watch Video Solution



https://dl.doubtnut.com/l/_g5dluJeQBlqV
https://dl.doubtnut.com/l/_bh8DGWbXh2pk
https://dl.doubtnut.com/l/_oaz28TqyQTIn

113.1f a is a complex number such that |a| = 1, then find the value of a, so

that equation az? + z 4+ 1 = 0 has one purely imaginary root.

° Watch Video Solution

M4.1fn € N > 1,then the sum of real part of roots of 2" = (2 + 1)" is

equal to

° Watch Video Solution

115. Convert the complex numbers given below in the polar form: ¢

° Watch Video Solution

116. Two different non-parallel lines cut the circle |z| = r at points

a, b, c and d, respectively. Prove that these lines meet at the point z

a l4+bpl—cl_¢gq!
a-1p-1 — c—14-1

given by



https://dl.doubtnut.com/l/_Mse211IwNx9K
https://dl.doubtnut.com/l/_V6riORgy63XX
https://dl.doubtnut.com/l/_LSorWKTod33y
https://dl.doubtnut.com/l/_sBTOwSbrCbzq

| Y Watch Video Solution

d
117. Find LCAT I Yy = cosx
dx

° Watch Video Solution

118. Show that the triangle whose vertices are 212223 and 21’22 23" are

21 Z’1 1
directly similar,if |22 22 1| =0
Z3 2’3 1

o Watch Video Solution

19. if w is the nth root of unity and Z;, Z, are any two complex numbers ,
then prove that .

22;3‘21 + wk22‘2 = n{|z1|2 + |Z2|2} wheren €¢ N

o Watch Video Solution



https://dl.doubtnut.com/l/_sBTOwSbrCbzq
https://dl.doubtnut.com/l/_Iabi9gTvAX5W
https://dl.doubtnut.com/l/_0KWmnD0Jzvxd
https://dl.doubtnut.com/l/_QG38T1xzGbwr

120. If z; + 29 + 23 + 24 = 0 where b; € R such that the sum of no two
values being zero and by2z; + by2zy + bgzg + byzy = 0 where 24, 29, 23, 24
are arbitrary complex numbers such that no three of them are collinear,
prove that the four complex numbers would be concyclic if

|b1ba| |21 — 20| = |bsbyl|25 — 24|

° Watch Video Solution
1
1. Evaluate 5 dx
sin® x + cos? x

° Watch Video Solution

2. If
0, €[0,7/6],i=1,2,3,4,5, and sinb;z* + sinfy2z® + sinfsz? + sinf,z

3
show that 7< |Z| < 1.

(e |


https://dl.doubtnut.com/l/_GIg04oT8ncf3
https://dl.doubtnut.com/l/_IcnlGBCF8VRY
https://dl.doubtnut.com/l/_daDWrVCL8w1h

| @ \Watch vVideo Solution ]

3. Let z and w be two non-zero complex numbers such that |z|=|w| and

arg(z)+arg(w)=T1, then z equals

o Watch Video Solution

4. Show that the following four conditions are equivalent : (i) A C B (ii)

A—-—B=¢(i)AUB=B(vvANB=A

o Watch Video Solution

1

5. Evaluate —dzx
0 62.7:

° Watch Video Solution



https://dl.doubtnut.com/l/_daDWrVCL8w1h
https://dl.doubtnut.com/l/_ZbShiwlyhroL
https://dl.doubtnut.com/l/_ZqOss1gL2zOt
https://dl.doubtnut.com/l/_cAzybgiwWlCK

6.If o, a1, 3, ..., a,, _1 are the n, nth

- n—1 1
roots of the unity, then find the value of Z

1=0

2—0@'.

° Watch Video Solution

7. The roots z;, z» and z3 of the equation z° + 3az? + 3bz + ¢ = 0 in
which a,b and ¢ are complex numbers, correspond to the points AB,C on
the Gaussian plane. Find the centroid of the A ABC and show that it

will be equilateral, ifa®(2)=b".

° Watch Video Solution

8. Find the multiplicative inverse of z = 4 — 3¢

° Watch Video Solution



https://dl.doubtnut.com/l/_uc8qlnfKN0rj
https://dl.doubtnut.com/l/_HVu8k2ICt7st
https://dl.doubtnut.com/l/_NYDe8aRal3JU

9.1f 21 = 2+ 5i, 29 = 3 — i, where i = ,/—1, find
()21 - Zy

(ii) Z1 X Zy

(i) Zy - Z

(iv) Zy X Z4

(v) acute angle between Z; and Z,.

(vi) projection of ZyonZ,.

o Watch Video Solution

10. Express in a complex number if z = (2 — i) (5 + 7)

o Watch Video Solution

Example Single Integer Answer Type Questions

1. Number solutions of the equation

Vz? - /(z — 1) \/m—2 = Jbis


https://dl.doubtnut.com/l/_JUdu82MlJpG5
https://dl.doubtnut.com/l/_mt9VzRR8DJvq
https://dl.doubtnut.com/l/_dJAghvWw2Te9

° Watch Video Solution

Example Matching Type Questions

1. Express in the complex form if z = 4%

° Watch Video Solution

3 1
2. Evaluate/ > dzx
0o sin“x + cos?z

o Watch Video Solution

Subjective Type Examples

1. Express in the form of complex number z = (5 — 3i)(2 + 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_dJAghvWw2Te9
https://dl.doubtnut.com/l/_EWNzs4Iee4cJ
https://dl.doubtnut.com/l/_Q1pWzw2AG0jp
https://dl.doubtnut.com/l/_bz1qbVFKzXEq

2. Express in the complex number if 3(7 + 7i) + (7 + 77)

o Watch Video Solution

3. Find the multiplicative inverse of z = 6 — 32

o Watch Video Solution

d
4.Find il if ax — by = sinz
dx

o Watch Video Solution

1
5.if a and S the roots of z + S = 2(cos @ + Isinf) where 0 < 0 < 7

and i = y/—1showthat | — i| = |8 — i

o Watch Video Solution



https://dl.doubtnut.com/l/_tiqrQM241ZWd
https://dl.doubtnut.com/l/_ze2lLZsg6X5c
https://dl.doubtnut.com/l/_Ti9IpCimhgWZ
https://dl.doubtnut.com/l/_AA1cNOiwwFPe

Exercise For Session 1

1If(14+4)™ + (1 —4)* = — 2" (where,i = /=1 for all those n,

which are

A.even
B. odd
C. multiple of 3

D. None of these

Answer:

° Watch Video Solution

2.Ifi = \/—1, the number of values of i " for a differentn € Iis

Al

B.2


https://dl.doubtnut.com/l/_4sP3olEm2AbK
https://dl.doubtnut.com/l/_7Wp0SJGcWWvH

C.3

D.4

Answer:

o Watch Video Solution

3.Ifa > 0 and b < 0, then,/a\/bis equal to (where,i = \/=1)

A —,/a-|b|
B.y/a - |b|i
C.\/a- b

D. none of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_7Wp0SJGcWWvH
https://dl.doubtnut.com/l/_BSYPP6Wp9woM

1003

4.The value of Z ir(wherei = ,/—1) is

r=-3

Al

Answer:

o Watch Video Solution

T
5. Evaluate/ (cot2 T — COoS ec2w) dx
0

° Watch Video Solution

1
6.Eva|uate/ 8xidx
0

o Watch Video Solution



https://dl.doubtnut.com/l/_JecXkxGdRNTh
https://dl.doubtnut.com/l/_HSPu81bL0QLI
https://dl.doubtnut.com/l/_6tTWWEtIHCsK

Exercise For Session 4

dy
dz

1.Find if 2+ zy = tanx

° Watch Video Solution

Exercise For Session 5

1. Express in the complex number ( — 5z’) (%)

° Watch Video Solution

Exercise For Session 2

1—ix

1.If
1+ ix

—a—iband a® + b = 1, wherea,b € R and i = /—1,

then x is equal to


https://dl.doubtnut.com/l/_6tTWWEtIHCsK
https://dl.doubtnut.com/l/_F609tY9CegXD
https://dl.doubtnut.com/l/_mPZdVO1Vq1Uu
https://dl.doubtnut.com/l/_tXopyeVw6dXU

2a
(1+ a)® + b2
2b
(1+a)?+ b2
2a
(1+b)° + a?
2b
(1+b)° + a2

A.

B

C.

D.

Answer:

° Watch Video Solution

2. The least positive integer n for which

14+4\" 2 1
( 1 Z ) = — (sec1 — +sin~ ! :1:) (where,
1—1 s T

X#0, —1<X<1landi=+—1,is

A2

B.4

C.6

D.8


https://dl.doubtnut.com/l/_tXopyeVw6dXU
https://dl.doubtnut.com/l/_HyvI5R6B8x5P

Answer:

° Watch Video Solution

3.1f 2 = (3+4i)° + (3 — 4)°, wherei = /=1, then Find the value of

Im(z) .

B.O
C.6

D. none of these

Answer:

° Watch Video Solution

4.1f (x + iy)1/3 = a + ib, where i = /—1, then(% + %) is equal to


https://dl.doubtnut.com/l/_HyvI5R6B8x5P
https://dl.doubtnut.com/l/_biDPTnW8FHpM
https://dl.doubtnut.com/l/_aV5VziCWxHOD

A. 4a’b?
B. 4((12 — bz)
C.4a°> — V?

D.a’® + b

Answer:

o Watch Video Solution

5. If

3
2+ cosf -+ isinf

= a+ib where i =+/—1 and a® +b*> = Xa — 3, tb

A3
B.4
C.5

D.6

Answer:



https://dl.doubtnut.com/l/_aV5VziCWxHOD
https://dl.doubtnut.com/l/_zx2SEGlcrlPz

| ° Watch Video Solution

2
6. Evaluate / (sin2 T + cos’ 1:) dx
0

° Watch Video Solution

7. The complex numbers sinz +icos2x and cosx —isin2z are

conjugate to each other, for

Az =nm,necl

B.x =0
1
Cx = <n+§),n€I
D.2
Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_zx2SEGlcrlPz
https://dl.doubtnut.com/l/_ZcbJOPvYrTj2
https://dl.doubtnut.com/l/_imkreCdxfMLA
https://dl.doubtnut.com/l/_efn0JETfCdfe

8.7 o 3 § ksl fmfas et @ w3 (] = 15,31"1_‘5“5
Y31 33|

D.2

Answer:

o Watch Video Solution

9.I1f £ = 3 + 44 find the value of z* — 1223 — 7022 — 204z + 225

A.-45
B.O
C.35

D.15


https://dl.doubtnut.com/l/_efn0JETfCdfe
https://dl.doubtnut.com/l/_fZT3fJr5kdCz

Answer:

° Watch Video Solution

10. If |21 — 1] <, |29 — 2] <2,|23 — 3| <3, then find the greatest

value of |21 + 2 + 23]

A.6

B.12

D. 23

Answer:

° Watch Video Solution

. 8w . [ 8m
11. The principal value of arg(z), where z = 1 + cos| — | + isin| —

(where,i = / — 1) is given by


https://dl.doubtnut.com/l/_fZT3fJr5kdCz
https://dl.doubtnut.com/l/_57ZgMvs03ywO
https://dl.doubtnut.com/l/_jfc0pRlbJ2sB

Answer:

o Watch Video Solution

12. If
|z1| = 2, |29] = 3, |23] =4 and |21 + 25 + 23| = 5. then|4zy23 + 92321 + 1
is

A. 24

B. 60

C.120

D. 240


https://dl.doubtnut.com/l/_jfc0pRlbJ2sB
https://dl.doubtnut.com/l/_aLIjsij5AJrY

Answer:

° Watch Video Solution

13. Iflz — i| <5 and 2z; = 5 + 3i(where,i = /=1, the greatest and
least values of |iz + 21| are

A.7 and 3

B.9and 1

C.10and 0

D. none of these

Answer:

° Watch Video Solution

14. If 2, 29 and z3, 24 are two pairs of conjugate complex numbers, the

find the value of arg(i) + arg(zy [ z3).
24


https://dl.doubtnut.com/l/_aLIjsij5AJrY
https://dl.doubtnut.com/l/_kzrS3twR53hS
https://dl.doubtnut.com/l/_SRPODlUxVUEF

Answer:

° Watch Video Solution

Exercise For Session 3

1.Find the real part of (1 —4) "

1
A.e" ™% cos <§loge 2)
—7/4 s 1
B.—e sin Eloge 2
-7 /4 1
C.e cos Eloge 2

1
D.e ™/4 sin(aloge 2)


https://dl.doubtnut.com/l/_SRPODlUxVUEF
https://dl.doubtnut.com/l/_BehNeXPXqRoU

Answer:

° Watch Video Solution

2. The amplitude of ee_(ig),where 0 c Rand i =+—1,is

A.sin@
B. —sinf
C. 6cosl9

D esin (7

Answer:

° Watch Video Solution

3.If z = ilog, (2 — /3), wherei = /=1 then the cos z is equal to


https://dl.doubtnut.com/l/_BehNeXPXqRoU
https://dl.doubtnut.com/l/_d21X3aK7HQS9
https://dl.doubtnut.com/l/_bBEy9TW0Nyyk

B. 2i

C.1

D.2

Answer:

o Watch Video Solution

4.If z = (z')(i)i where i = /=1 ,then z is equal to

Al

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_bBEy9TW0Nyyk
https://dl.doubtnut.com/l/_AXxYATXQhsv5
https://dl.doubtnut.com/l/_UktCxGrzXRmj

5.4/( — 8 — 67) is equal to (where,i = /—1

A (a)l + 3i
B. (b)+ (1 — 3i)
C. ()£ (1 + 34)

D. (d)+ (3 — 1)

Answer:

o Watch Video Solution

VB + 12 + /5 — 12

6. Simplify:
plify VB 121 — /5 — 12
A 3,
-5t
B3'
.42
C 3
.—41
5 3
2


https://dl.doubtnut.com/l/_UktCxGrzXRmj
https://dl.doubtnut.com/l/_kihKa07yJs4F

Answer:

° Watch Video Solution

7.1f0 < amp(z) < 7, "then’amp(z) — amp( — z)"is equal to

A.O

B. 2amp(2)

Answer:

° Watch Video Solution

8.1f |z1] = |22| and amp(z;) + amp(zs) = 0, then


https://dl.doubtnut.com/l/_kihKa07yJs4F
https://dl.doubtnut.com/l/_CtkIAvRdupZ3
https://dl.doubtnut.com/l/_E1bhvSxMOa42

Czy+29 = — 0
D.z; = zy
Answer: B
° Watch Video Solution

9.Solve the equation |z| = z + 1 + 2i.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_E1bhvSxMOa42
https://dl.doubtnut.com/l/_Z5kIybkbM2ve
https://dl.doubtnut.com/l/_YxUYEwpTXO8y

10. The number of solutions of the equation z2 +z = O'is .

Al
B.2
C.3

D.4

Answer: D

° Watch Video Solution

cos(ra)  sin(ra)
n if z = + 1 ,  where r=1,23,..n, then
n? n?
lim (z1. 23.... . 2,) is equal to
n— oo
A e™



https://dl.doubtnut.com/l/_YxUYEwpTXO8y
https://dl.doubtnut.com/l/_EGy8V1VXNz5L

Answer:

° Watch Video Solution

v

4 2
12 Evaluate/ (ta,n x + 1) dz
0

A’

Answer:

° Watch Video Solution

13. If iz*4+1=0, then prove that z can take the value

cosm/8+1is € m/8.



https://dl.doubtnut.com/l/_EGy8V1VXNz5L
https://dl.doubtnut.com/l/_hdliC8AlUW7u
https://dl.doubtnut.com/l/_TyZ0EGfkI16U

Answer:

o Watch Video Solution

4. If w(#1) is a cube root of unity, then
(1 —w+ wz) (1 — W+ w4) (1 —wt ws)...upto 2n is factors, is

A 2"

B.2%"

C.0

D.1

Answer:



https://dl.doubtnut.com/l/_TyZ0EGfkI16U
https://dl.doubtnut.com/l/_ymJsbqDHrzTd

| ° Watch Video Solution

To + + z
15.If a, B, v are the cube roots of p, then for any x,y,z Y 7.
6+ yy + 2

1

AS(—1-iy8),i=y-1

1

5(1 + z\/—) 1= 4/—

1

5(1 — Z\/—) =\ —

D. none of these

Answer:

° Watch Video Solution

Exercise For Session 4

1. If 21, 22, z3 and z4 are the roots of the equation 2t = 1, the value of

4
3.
E Z;1s
i=1



https://dl.doubtnut.com/l/_ymJsbqDHrzTd
https://dl.doubtnut.com/l/_mK72GhsVrBM8
https://dl.doubtnut.com/l/_KR9unnDjXmxF

A0

B.1

Cii=+—1
D.144,i=+—1

Answer: A

o Watch Video Solution

2. If 29,29,23,..ccuueveceen., 2, are n nth roots of unity, then for
k=1,2,,.........,n

A @z =k | zp11

B. (b)’Zk—l—l’ = k | Zk1|

C. (24 1] = |2k| + 251

D. (d)|zx| = |2k+1]

Answer: D



https://dl.doubtnut.com/l/_KR9unnDjXmxF
https://dl.doubtnut.com/l/_r2s3PzzqnS4A

| o Watch Video Solution

3. If 1,0,09,03,..., 01 are n, nth roots of unity, then

(1—a1)(1—as)(1l— a3)...(1 — a,_1) equals to

A.O

B.1

Answer: C

o Watch Video Solution

¥ 2
4. Evaluate (cot T+ 1) dx

s

° Watch Video Solution



https://dl.doubtnut.com/l/_r2s3PzzqnS4A
https://dl.doubtnut.com/l/_mpksS99ez4Qe
https://dl.doubtnut.com/l/_KeENdLLJx921
https://dl.doubtnut.com/l/_l5ksR4rrb1TU

5.If a is the nth root of unity then prove that 1 4 2a + 30 4+ .... upto

n terms

Answer:

o Watch Video Solution

6. a and b are real numbers between 0 and 1 such that the points
Z1 = a+ 1,22 =1+ bi, Z3 = 0 form an equilateral triangle, then a and
b are equal to

Aa=b=2++/3

B.a=b=2—./3


https://dl.doubtnut.com/l/_l5ksR4rrb1TU
https://dl.doubtnut.com/l/_xFwKcpzbCHex

Ca=b= —-2—,/3

D. none of these

Answer: B

° Watch Video Solution

7.1f |z| = 2, the points representing the complex numbers —1 + 5z will

lie on

A. acircle

B. a straight line

C.a parabola

D. an ellipse

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_xFwKcpzbCHex
https://dl.doubtnut.com/l/_QeCzFLckhoDB
https://dl.doubtnut.com/l/_jrIrrSn8CNMj

8.1f |(z — 2) /(z — 3)| = 2represents a circle, then find its radius.

>

n
Wl | w w|

Answer:

° Watch Video Solution

L |
9, Evaluate / dzx
0o 2+ 4

o Watch Video Solution

10. If z is a comlex number in the argand plane, the equation

|z — 2| + |z + 2| = 8 represents


https://dl.doubtnut.com/l/_jrIrrSn8CNMj
https://dl.doubtnut.com/l/_XN1uYr89m53e
https://dl.doubtnut.com/l/_wJIurrp4ymLh

A. a parabola

B. an ellipse

C. a hyperbola

D. a circle

Answer: D

° Watch Video Solution

1
1
1. Evaluate/ —dx
o z2+16

o Watch Video Solution

12. locus of the point z satisfying the equation |iz — 1| + |z — i| = 2is

A. a straight line

B. a circle


https://dl.doubtnut.com/l/_wJIurrp4ymLh
https://dl.doubtnut.com/l/_6WRg36vo8FCL
https://dl.doubtnut.com/l/_iWboyzMfxNPw

C. an ellipse

D. a pair of straight lines

Answer:

o Watch Video Solution

13.If 2,4z and z + iz are the vertices of a triangle whose area is 2units,

the value of |z|is

Al
B.2
C.4

D.8

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_iWboyzMfxNPw
https://dl.doubtnut.com/l/_wLopv74ppBJ1
https://dl.doubtnut.com/l/_fT8NNH3blriu

4
zZ — —
z

14. If

= 2 then the greatest value of |z| is:
A (A) /5 —1
B.(B) /b +1

C.(C) /5

D.(D) 2

Answer:

° Watch Video Solution

Exercise Single Option Correct Type Questions

1.if cos (1-)) = a+ib, wherea,b € Randi = ,/—1,then

1 1b_l 1 11
aa =73 e—; csl,o=3 e+z sin
1 1 1 1Y) .
b.a = —-(e+ —Jcosl,b= —|e— — ]sinl
2 e 2 e
1 1 1 1Y) .
ca=—|e+ —Jcosl,b=—|e+ — |sinl
2 e 2 e
q 1 1 1b—1 1 i1
a=Sle——Jeosl b= (e~ —|sin


https://dl.doubtnut.com/l/_fT8NNH3blriu
https://dl.doubtnut.com/l/_bQWgTDWWKtTR

A.a:l<e—l>cosl,b:l(e+
2 e 2
B.a:l<e—|—l>c051,b—l(e—
2 e 2
C.a:l<e+l>cosl,b—l(e+
2 e 2
D.a:l<e—l)c0s1,b—l(e—
2 e 2
Answer: B

o Watch Video Solution

2. Number of roots of the equation z

real part is

A3

B.4

C.5

D.6

Answer: C

10

— 2° — 992 = 0 with negative



https://dl.doubtnut.com/l/_bQWgTDWWKtTR
https://dl.doubtnut.com/l/_wnkOavuQ0EJ2

| o Watch Video Solution

3.If z and z represent adjacent vertices of a regular polygon of n sides

Im(z)

Re(z)

= 4/2 — 1,then n is equal to:

where centre is origin and if

A (A) 8

B.(B) 16

C.(C) 24

D. (D) 32

Answer: D

o Watch Video Solution

T
4. If H e =1, where H denotes the continued product and
p=1
i = y/— 1, the most general value of 6 is (where, n is an integer)

A (a)2"T el
(@) ————,
r(r—l)n


https://dl.doubtnut.com/l/_wnkOavuQ0EJ2
https://dl.doubtnut.com/l/_e8IKY1T68gSs
https://dl.doubtnut.com/l/_3XzqofB2bW4p

2nm
B.(b)———,nel

r(r+1)

4
C.(C)L,n el

r(r —1)

4
D. (d)—mr ,nel
r

(r+1)

Answer: D

° Watch Video Solution

51f(3+i)(z+2)—(2+1)(z—Z2) + 14i = 0, where i = y/—1, then z
z is equal to

A. (a)10

B. (b)8

C.(c)-9

D. (d)-10

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3XzqofB2bW4p
https://dl.doubtnut.com/l/_KuhjSIys9upZ

6. The centre of a square ABCD is at z=0, A is z;. Then, the centroid of

A ABC'is (where,i = /—1)

A.(a)z(cosm £ isin)

B. (b)z—;(cos 7+ isinm)

C.(0)z (cos(%) + isin(%))
D. (d)%(cos(%) + isin(%))

Answer: D

° Watch Video Solution

1
7. Evaluate/ (tan2 x — sec’ a:)da:
0

° Watch Video Solution



https://dl.doubtnut.com/l/_KuhjSIys9upZ
https://dl.doubtnut.com/l/_nCs41e7iB32H
https://dl.doubtnut.com/l/_4zRcq1TqtNeG

8. Let a and S be two fixed non-zero complex numbers and 'z' a variable
complex number. If the lines az +az+ 1 = 0and Bz + Bz —1=0are

mutually perpendicular, then

Aab+ab=0
B.ab—ab =10
C.ab—ab=0
D.ab+ab=0
Answer: D

° Watch Video Solution

LI |
9. Evaluate/ dzx
0o x2+1

° Watch Video Solution



https://dl.doubtnut.com/l/_w5Cx2Lvpk75W
https://dl.doubtnut.com/l/_8hg55rr2pch8

1
10. Evaluate/—dx
x2 4+ 25

° Watch Video Solution

niIf f(z) = g(x?’) + mh(a:3) is divisiblel by z* + 2 + 1, then

A. g(x) is divisible by (x-1) but not h(x) but not h(x)
B. h(x) is divisible by (x-1) but not g(x)
C. both g(x) and h(x) are divisible by (x-1)

D. None of above

Answer: C

o Watch Video Solution

12 If the points represented by  complex

numbers

z1 =a+1b,z9 = c+1id and z; — z9 are collinear, where i = \/—1,

then


https://dl.doubtnut.com/l/_HtIyeSAEidyc
https://dl.doubtnut.com/l/_cTN0iGXoQ4B5
https://dl.doubtnut.com/l/_Ifn1moNp78yI

A. ad+bc=0

B. ad-bc=0

C. ab+cd=0

D. ab-cd=0

Answer: B

o Watch Video Solution

13. Let C' and R denote the set of all complex numbers and all real
numbers respectively. Then show that f: C' — R given by f(z) = |z| for

all z € C'is neither one-one nor onto.

o Watch Video Solution

14. Let « and S be two distinct complex numbers, such that |a| = |8]. If
real part of a is positive and imaginary part of 3 is negative, then the

complex number (a + 8) /(a — §) may be


https://dl.doubtnut.com/l/_Ifn1moNp78yI
https://dl.doubtnut.com/l/_N2OhN1Y1Zyz1
https://dl.doubtnut.com/l/_AxTYbhZzqcDO

A. zero

B. real and negative

C.real and positive

D. purely imaginary

Answer: D

o Watch Video Solution

15. The complex number z satisfies thc condition

25
z— —’ = 24. The
z
maximum distance from the origin of co-ordinates to the points z is
A. 25
B.30
C.32

D. None of these

Answer: A



https://dl.doubtnut.com/l/_AxTYbhZzqcDO
https://dl.doubtnut.com/l/_PwqlV9DLqT2p

| o Watch Video Solution

16. The points AB and C represent the complex numbers
21, 22, (1 — i)z, + izo respectively, on the complex plane (where,
i =+/—1).The A ABC,is

a.isosceles but not right angled

b. right angled but not isosceles

c. isosceles and right angled

d. None of the above

A.isosceles but not right angled
B. right angled but not isosceles
C.isosceles and right angled

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_PwqlV9DLqT2p
https://dl.doubtnut.com/l/_r7TWwW8SpMFl
https://dl.doubtnut.com/l/_ZNFDuoDBQMRy

17.Find the 6th term of APifa =1,d = 2

o Watch Video Solution

18.Find the 3rd term of APifa =1,d = 2

o Watch Video Solution

19. The centre of circle represented by |z + 1| = 2|z — 1| in the complex

plane is

A.O0

wW| = w| ot

D. None of these

Answer: B

| ° Wiak~h \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_ZNFDuoDBQMRy
https://dl.doubtnut.com/l/_GQjpj1nymqYK
https://dl.doubtnut.com/l/_A21dS6bhG88S

8 YVULLIL VIVMLUD JUVIVLIVIL J

ﬁ
Il
—_

B. —tan™ (?)
2
C.—tan | —
()
\/_

)

Answer: B

V)

o Watch Video Solution

21.Find the 5th term of APifa =1,d = 2

o Watch Video Solution



https://dl.doubtnut.com/l/_A21dS6bhG88S
https://dl.doubtnut.com/l/_o5MKdt9QCFxD
https://dl.doubtnut.com/l/_E2HM36viIpnW

n

>

r=1

22.let |Z, —r| <7, Aar = 1,2,3....,n.Then is less than

B. 2n

C.n(n+1)

o, n(n + 1)

Answer: C

° Watch Video Solution

2 — -
s
23.If arg (Tz) =5 and ﬁ — z1| = 3, then |z;| equals to a.
= z
H

V3b.24/2c.4/10d. /26

A3
B. 21/2
C.4/10


https://dl.doubtnut.com/l/_KrgbgWbfkN12
https://dl.doubtnut.com/l/_YBilAtcCojlE

D. /26

Answer: C

° Watch Video Solution

24.Find the 7th term of APifa =1,d = 2

° Watch Video Solution

25.Find the 10th term of APifa =1,d = 2

° Watch Video Solution

26. If 2= (3+ 7i)(A+ipu), when A\, u €I —{0} and i =,/—1, is
purely imaginary then minimum value of |z|* is
a.o

b. 58


https://dl.doubtnut.com/l/_YBilAtcCojlE
https://dl.doubtnut.com/l/_LXPYvo16Pal4
https://dl.doubtnut.com/l/_LsI2SZm51cMz
https://dl.doubtnut.com/l/_Qt00HQ18QUZO

c.3364/3

d. 3364

A.O0

B. 58

3364

D. 3364

Answer: D

o Watch Video Solution

27. Given z = f(z) + ig(z) where f,¢:(0,1) — (0,1) are real valued

functions. Then which of the following does not hold good?

1 (1
il +z(1—|—iaz>

1 1
S gy “(1—1'1;)

S S
P9 i T "\Tx



https://dl.doubtnut.com/l/_Qt00HQ18QUZO
https://dl.doubtnut.com/l/_pjKV2Hy5euf2

Answer: B

° Watch Video Solution

28. If 2> + (34 2i)z+ ( — 1+ ia) = 0 has one real roots, then the
value of a lies in the interval (a € R)"

A (-2,1)

B. (-1,0)

C.(o))

D.(1,2)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pjKV2Hy5euf2
https://dl.doubtnut.com/l/_uBkOEKd8witL

29. If m and n are the smallest positive integers satisfying the relation

(20@'5%)7” = (401'5%)” ,where i = /=1, (m + n) equals to

Answer: B

o Watch Video Solution

30. Number of imaginergy complex numbers satisfying the equation,
2t =z 27 12ls

s.0

b.1

c.2

d.3


https://dl.doubtnut.com/l/_MRrc13bOBKqG
https://dl.doubtnut.com/l/_ZixBZylwjkGK

A.O

B.1

C.2

D.3

Answer: C

° Watch Video Solution

Exercise More Than One Correct Option Type Questions

+1
1If z e is a purely imaginary number (where (i = \/=1), then z lies on

A. straight line

B. circle

C. circle with radius = 7
2

D. circle passing through the origin


https://dl.doubtnut.com/l/_ZixBZylwjkGK
https://dl.doubtnut.com/l/_Q8GNszeSDtKJ

Answer: B::C::D

° Watch Video Solution

2. Find the multiplicative inverse of z = 2 — 3¢

o Watch Video Solution

3. If the complex numbers is (14 74)® = A(1 + i), when i = /—1, for

some real A, the value of r can be

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_Q8GNszeSDtKJ
https://dl.doubtnut.com/l/_1X1UkTfmTAq2
https://dl.doubtnut.com/l/_vMSLIW2gpusn

4.If z € C, which of the following relation(s) represents a circle on an
Argand diagram? (whereji = /—1)

Alz—1+|z+1 =3

B.|z — 3| =2

Cle=2+i =%

D.(z—3+i)(Z—3—1i) =5

Answer: B::C::D

° Watch Video Solution

5. Find the modules of 4 + 3¢

° Watch Video Solution



https://dl.doubtnut.com/l/_vMSLIW2gpusn
https://dl.doubtnut.com/l/_XBiufLnXoKBD
https://dl.doubtnut.com/l/_GhHjSoXL3vIg

6. If z is a complex number which simultaneously satisfies the equations
3|z — 12| = 5|z — 8| and |z —4| = |z — 8|, where i=,/—1, then
Im(z) can be

A. 8

B.17

C.7

D.15

Answer: A::B

o Watch Video Solution

7. If P(z1),Q(z2), R(z3) and S(z4) are four complex numbers

representing the vertices of a rhombus taken in order on the complex

plane, which one of the following is held good?

21 — 24

. is purely real
z2 — 23


https://dl.doubtnut.com/l/_9gWlfUTNTOwy
https://dl.doubtnut.com/l/_6l3URnnyIWxR

21 — %3 . . .
is purely imaginary

zZ92 — 24

C. |Z1 — Z3| 75 |Z2 — Z4|

21— 2 29 — 2
D.amp< L 4>7éamp< 2 4>
Z29 — 24 23 — 24

Answer: A::B::C

° Watch Video Solution

5
8.If a|z — 3| = min {|z1, |z — 5|}, thenRe(z) equals to 2 b. 3¢ ; d. 4

A2
B.2.5
C.35

D.4

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_6l3URnnyIWxR
https://dl.doubtnut.com/l/_5to9MfiajDvM
https://dl.doubtnut.com/l/_CPjAbr6tEoMs

9.Find the 8th term of APifa =1,d = 2

° Watch Video Solution

9 _
10. If z=x+iy, where ¢ = 4/—1, then the equation ’( zz—l— f)‘ =m

represents a circle, then m can be
A 1
)
B.1

C.2

D. € (3,2¢/3)

Answer: A::B::D

° Watch Video Solution

11. Equation of tangent drawn to circle |z| = r at the point A(zy), is


https://dl.doubtnut.com/l/_CPjAbr6tEoMs
https://dl.doubtnut.com/l/_QuN7KEj4afsd
https://dl.doubtnut.com/l/_ykDomlto2RRb

D. 2%y + 202 = 2r”

Answer: A::D

o Watch Video Solution

12. z; and 25 are the roots of the equation 22 —az+b =0 where

|z1| = |22] = 1 and a,b are nonzero complex numbers, then

A (a)la] <1
B. (b)|a| < 2
C.(c)arg(a) = arg(bz)

D. (d)arg(a®) = arg(b)

Answer: B::D

~



https://dl.doubtnut.com/l/_ykDomlto2RRb
https://dl.doubtnut.com/l/_kuK3js8GldRd

| ° Watch Video Solution

13.1f a is a complex constant such that az? + z + a = 0 has a real root,

then
Acat+a =1
Ba+a =0
Cat+a= -1

D. the absolute value of real root is 1

Answer: A::C::D

° Watch Video Solution

14. If the equation
22+ (8+1i)2? =32~ (m+i) =0, where i =+/—1 and m € R,

has atleast one real root, value of mis


https://dl.doubtnut.com/l/_kuK3js8GldRd
https://dl.doubtnut.com/l/_q62pn7ZGh1Wl
https://dl.doubtnut.com/l/_xamIAizqC20B

Al

B.2

C.3

D.5

Answer: A::D

o Watch Video Solution

15.1f 2° + (3 + 2i)z + ( — 1 + ia) = 0 has one real roots, then the value

of a lies in the interval (a € R) "

A (-2,1)
B. (-1,0)
C.(o,)

D. (-2,3)

Answer: A::B::D

~



https://dl.doubtnut.com/l/_xamIAizqC20B
https://dl.doubtnut.com/l/_otFnKC8uZmF8

| ° Watch Video Solution

Exercise Passage Based Questions

m, ifarg(z) <0
arg(z) + arg( — z) = { . ifari EZ; - 0,where —m<arg(z) <7

If arg(z) < 0,then arg (-z)-arg(z) is equal to

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_otFnKC8uZmF8
https://dl.doubtnut.com/l/_5qprcwMzGItY

d
2.Find—y if z+4+y®> =tanz +y
dr

o Watch Video Solution

3.

m, ifarg(z) <0

, Where — 7 < <
o, ifarg(z) >0 where — 7 < arg(z) <

arg(2) + arg( — z) = {

If arg(z) < 0,then arg (-z)-arg(z) is equal to

Al
B.1.25
C.15

D.25

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nkwWDEYdLJU5
https://dl.doubtnut.com/l/_3W2rV6DI4W1H
https://dl.doubtnut.com/l/_TpIKMYEtXmUq

4. Sum of four consecutive powers of i(iota) is zero.

e + "ttt "3 =0, Vn e I.

25
If Z " =a+ ib, where ¢ = y/—1,then a-b,is

n=1
A. prime number
B. even number
C. composite number

D. perfect number

Answer: A

o Watch Video Solution

5. Sum of four consecutive powers of i(iota) is zero.

e, + "t n 3 =0, Ve I

95 50
If Z i+ Z i" = a+1ib, where i = /—1, the
r=—2 r=0

a2011 T b2012, is

unit digit of


https://dl.doubtnut.com/l/_TpIKMYEtXmUq
https://dl.doubtnut.com/l/_mKovD66JeDPT

Answer: C

o Watch Video Solution

6. Sum of four consecutive powers of i(iota) is zero.

e + "ttt "3 =0, Vn e I.

100 101
If Z i+ H 1" = a + ib, where 7 = /—1,then a+75b,is
r=4 r=1

A1
B. 22
C.33

D. 44


https://dl.doubtnut.com/l/_mKovD66JeDPT
https://dl.doubtnut.com/l/_3gooV03OcQDM

Answer: B

° Watch Video Solution

7. For any two complex numbers z;andzs,

21| — |22]
|21 — 25| > {
23| — |21

and equality holds iff origin z; and 2z, are collinear and 2y, 25 lie on the
same side of the origin .

1
If |z — —‘ = 2 and sum of greatest and least values of |z| is A, then \?, is
z

A2

B.4

C.6

D.8

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_3gooV03OcQDM
https://dl.doubtnut.com/l/_TXSnStomVkNg
https://dl.doubtnut.com/l/_cFKs4Qd5oQ24

z1| — |z
8. For any two complex numbers zjandzy, |z — 23| > { 21| — |22 and

|Z2| - |Zl|

equality holds iff origin z; and 2z, are collinear and zq, 2z, lie on the

2
same side of the origin . If |z — —‘ = 4 and sum of greatest and least
z

values of |z| is ), then A2, is

A 12
B.18
C. 24

D.30

Answer: C

o Watch Video Solution

9. For any two complex numbers z;andzs,

|z1] — [22]
|21 — 29| > {
23| — |21

and equality holds iff origin z; and 2z are collinear and 2y, 25 lie on the

same side of the origin .


https://dl.doubtnut.com/l/_cFKs4Qd5oQ24
https://dl.doubtnut.com/l/_fpAIfEOPkjM9

3
If |z — ;‘ = 6 and sum of greatest and least values of |z| is 2), then A%,

A 12

B.18

C.24

D.30

Answer: A

° Watch Video Solution

10. Express in the complex form z = (7 — 1)(2 + 7)

o Watch Video Solution

1. Express in the complax form if z = (4 — 3i)(2 + )

o Watch Video Solution



https://dl.doubtnut.com/l/_fpAIfEOPkjM9
https://dl.doubtnut.com/l/_QbDvZOZqRX8m
https://dl.doubtnut.com/l/_br2f4N3fOEbJ

Exercise Single Integer Answer Type Questions

1. The number of values of z (real or complex) e simultaneously satisfying
the system of equations

14+z4+22 4224+, 2" =0and 14+ 2+224+28+.. +28 =0is

° Watch Video Solution

2. Number of complex numbers satisfying 22 =7Zis

° Watch Video Solution

3. Let z=9+ai, where ¢ = y/— 1 and a be non-zero real.

If Im(z2) = Im(z3), sum of the digits of a? is

° Watch Video Solution



https://dl.doubtnut.com/l/_br2f4N3fOEbJ
https://dl.doubtnut.com/l/_HxxQUIrk61x0
https://dl.doubtnut.com/l/_nxdzlS5CrJta
https://dl.doubtnut.com/l/_yEnEk7heH3ti
https://dl.doubtnut.com/l/_M56YWOlsRZe9

z z
-+ —

4.Numbers of complex numbers z, such that |z| = 1 and =1lis
z z
o Watch Video Solution
5. If z=a+bi is a complex number such that

2? = 3+ 4i and z* = 2 + 1i, wherei= /—1 ,then(a +b) equal to

o Watch Video Solution

6.Ifz:%(1+i)4<1_(7r)i—|— (W)_)ii>,then( 2 )equal

(m) +14 14 (m amp(z)

o Watch Video Solution

7. Suppose A is a complex number and n € N, such that
A" = (A +1)" = 1, then the least value of n is
a.3

b.6


https://dl.doubtnut.com/l/_M56YWOlsRZe9
https://dl.doubtnut.com/l/_nQSSPNn4O04A
https://dl.doubtnut.com/l/_st3BnKgxvGYQ
https://dl.doubtnut.com/l/_Ss2gHC3IlhgU

c.9

d.12

° Watch Video Solution

50

8. Let z,, 7 = 1, 2,3, ..., 50 be the roots of the equation Z (2)" =0.If
=0
50 1 '
= — b\, then A Is t
;zT—l en \ equals to
° Watch Video Solution

10 p
2
9. Evaluate p = E (3p + 2) (E (sm— — 1COS %)) , Where

i= =1

° Watch Video Solution

1+4\"
10. Find the least positive integer n for which < T i_ : ) =1

o Watch Video Solution



https://dl.doubtnut.com/l/_Ss2gHC3IlhgU
https://dl.doubtnut.com/l/_DMquR1DcEwlz
https://dl.doubtnut.com/l/_Qpuh8S6rlu5x
https://dl.doubtnut.com/l/_kylMBBzykLV6

Complex Number Exercise 5

1. Find the Sum of 5th term of APifa =1,d = 2

o Watch Video Solution

2.Find the 4th term of APifa =1,d = 2

o Watch Video Solution

3. Find the value of 23

o Watch Video Solution

4.Find the Sum of 4th term of APifa = 1,d = 2

o Watch Video Solution



https://dl.doubtnut.com/l/_kylMBBzykLV6
https://dl.doubtnut.com/l/_JFNssvTYE2LE
https://dl.doubtnut.com/l/_WnXqzYipJYM3
https://dl.doubtnut.com/l/_v3sgTG5PN6r9
https://dl.doubtnut.com/l/_SZHKfp3Da8DD

Exercise Statement | And li Type Questions

1.Statement-1 3+ 7¢ > 2 + 44, where i = /—1.

Statement-2 3 > 2 and 7 >4

° Watch Video Solution

2. Which statement is correct.?
statement-1(cos § + isinf)® = cos 30 + isin30,i = /—1

7r . . ﬂ- 2 .
statement-2 (cos Z + ¢sin Z) =3

° Watch Video Solution

3.statement-1 Locus of z satisfying the equation |z — 1| + |z — 8/ =5

is an ellipse.


https://dl.doubtnut.com/l/_SZHKfp3Da8DD
https://dl.doubtnut.com/l/_p5oPS5wsimTW
https://dl.doubtnut.com/l/_kRyvSWKZKGok
https://dl.doubtnut.com/l/_bjO4H6dnAGve

statement-2 Sum of focal distances of any point on ellipse is constant

for an ellipse.

° Watch Video Solution

4.Llet 2z, 29 and z3 be three complex numbers in AP.
Statement-1 Points representing 2,2 and z3 are collinear

Statement-2 Three numbers a,b and c are in AP, if b-a=c-b

° Watch Video Solution

5.Statement-1 If the principal argument of a complex numbere z is 0 .,
the principal argument of 22 is 26.

Statement-2arg(z®) = 2arg(z)

° Watch Video Solution

Complex Number Exercise 6



https://dl.doubtnut.com/l/_bjO4H6dnAGve
https://dl.doubtnut.com/l/_Dpi8GURNkde1
https://dl.doubtnut.com/l/_OPpQJaKytxbe
https://dl.doubtnut.com/l/_LLRHyDVW7BrL

1. Complex numbers z1, 29, 23 are the vertices of AB,C respectively of an

equilteral triangle. Show that 22 + 22 + 22 = 212y + 2923 + 232].

° Watch Video Solution

2. Statement-1 If the principal argument of a complex numbere z is 6 .,
the principal argument of 22 is 26.

Statement-2arg(z®) = 2arg(z)

° Watch Video Solution

Exercise Subjective Type Questions

1. If 21, 29, 23 are any three complex numbers on Argand plane, then

z1(Im(z223)) + 22(Imz3z1)) + 23(ImZz;2)) is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_LLRHyDVW7BrL
https://dl.doubtnut.com/l/_Yyy5w7KvCMX0
https://dl.doubtnut.com/l/_eXPnqGWFydyw
https://dl.doubtnut.com/l/_NL4bcxUjHwrW

2.The roots 21, 29, 23 of the equation 23 + 3az? + 3bz + ¢ = 0 in which
a, b, c are complex numbers correspond to points A, B, C. Show triangle

will be an equilateral triangle if a*> = b.

° Watch Video Solution

3. If 1,04, s, 3, be the roots 2> —1=0, then value of

w—a w—Qay WwW—Qa3 W— oy
2

is (where w is imaginary cube

W —a; WP —ay WP —a3 W — oy

root of unity)

° Watch Video Solution

4. If zjandzy both satisfy z + zr = 2|z — 1| and arg(z; — z3) = % ,

then find I m(z_1+z_2) .

° Watch Video Solution



https://dl.doubtnut.com/l/_NL4bcxUjHwrW
https://dl.doubtnut.com/l/_6cIYTzYKc41f
https://dl.doubtnut.com/l/_E2arAKktgGYU

5. Find the all complex numbers satisying the equation

22> + 22 — 5+ i/3 = 0, wherei = /—1.

° Watch Video Solution

. e —3
6. Express in the complex form if (57) ( z >

o Watch Video Solution

7. Find the point  of intersection of the  curves

3
arg(z — 3i) = Tﬂ-anda'r'g(2z +1—2) =n/4

o Watch Video Solution

8. Show that if a and b are real, the principal value of arg a is O or Tt

™

s
according as a is positive or negative and that of bi is 5

according as b is positive or negative.



https://dl.doubtnut.com/l/_OdHvcXkNcsUf
https://dl.doubtnut.com/l/_KBmcZPMv5Yje
https://dl.doubtnut.com/l/_nYaHSatmMKTq
https://dl.doubtnut.com/l/_CR1ZoXyjOxbG

| @ Watch Video Solution

9. Let z and w be complex numbers. If
Re(z) = |z — 2|, Re(w) = |w — 2| and arg(z —w) = %, then the

value of Im(z + w), is

° Watch Video Solution

10. If z; and z5 are two complex numbers and ¢ > 0, then prove that

21+ 2] < QL+ )]za* + (1 + e )]2>

° Watch Video Solution

11. Find the circumstance of the triangle whose vertices are given by the

complex numbers zq, z5 and z3.

° Watch Video Solution



https://dl.doubtnut.com/l/_CR1ZoXyjOxbG
https://dl.doubtnut.com/l/_IomWuQ7gQyEp
https://dl.doubtnut.com/l/_7SCmyMrtenKn
https://dl.doubtnut.com/l/_MCDeNNxbZQNC
https://dl.doubtnut.com/l/_CtTf7cO1ttWt

12. Find the circumstance of the triangle whose vertices are given by the

complex numbers zq, z5 and z3.

o Watch Video Solution

Complex Number Exercise 7

d
1Find =2 if y = cos(sinz)
dx

o Watch Video Solution

2. Express in the form of complax number z = (2 — ©)(3 + 1)

o Watch Video Solution

3. Two different non-parallel lines meet the circle |z| = r. One of them at

points a and b and the other which is tangent to the circle at c. Show that

2¢ 1 —qg 1 —-p1

c 2 —qaq1p1

the point of intersection of two lines is


https://dl.doubtnut.com/l/_CtTf7cO1ttWt
https://dl.doubtnut.com/l/_L2PrCaqhhUu6
https://dl.doubtnut.com/l/_4iHujNw6jHWJ
https://dl.doubtnut.com/l/_ZkYYXeZ5iryY

o Watch Video Solution

4. AB and C are the points respectively the complex numbers z;, 25 and
z3 respectivley, on the complex plane and the circumcentre of A ABC
lies at the origin. If the altitude of the triangle through the vertex. A

meets the circumcircle again at P, prove that P represents the complex
222

number | — 222 ).
21

o Watch Video Solution

5. Let z, zg be two complex numbers. It is given that |z| = 1 and the
numbers z, zg, zp, 1 and O are represented in an Argand diagram by the

points P, Py, Q, A and the origin, respectively. Show that A POP, and
A AOQ are congruent. Hence, or otherwise, prove that

|z — 20| = 220 — 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZkYYXeZ5iryY
https://dl.doubtnut.com/l/_NvA729LBwNCa
https://dl.doubtnut.com/l/_dAvEeMhecpt2
https://dl.doubtnut.com/l/_tA5wM112Izwx

6. Express in a complex form if z = i’

° Watch Video Solution

7. Let a,band ¢ be any three nonzero complex number. If
|z =1 and 'z’ satisfies the equation az® + bz +c =0, prove that

a.a=c. ¢ and |a||b|= a,c(l_))2

° Watch Video Solution

8. Let 21, 29 and z3 be three non-zero complex numbers and z; # 2. If

|21] [z2] 23]
|z2| |23 |z1]| = 0, prove that

23| |z1] |22

(i) 21, 22, 23 lie on a circle with the centre at origin.

. 23 73—\
(ilarg| — | = arg| ———— | .
22 22 — 21

° Watch Video Solution



https://dl.doubtnut.com/l/_tA5wM112Izwx
https://dl.doubtnut.com/l/_pLzjFh37yAFS
https://dl.doubtnut.com/l/_EKXdhvF8k4Q1

9. The roots of the equation

3 9 7r 3 o
8r° —4x® —4xr +1 =0 are cos;,cosT and cos -
Evaluat s n 3 L om

valuate sec 7 sec 7 sec 7

° Watch Video Solution

10. What is 8% Equals to’

A. 0.08

B.0.8

C. 0.008

D. 0.0008

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_aCYvr2n8Gv9E
https://dl.doubtnut.com/l/_sfGdPOkifKtg

d
1. Find il if * — by = tany
dx

o Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1. If wis a cube root of unity but not equal to 1, then minimum value of

a + bw + cw?|, (where ab and c are integers but not all equal ), is

A.O0

V3
B.- 5~

C.1

D.2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KME82CiufEkJ
https://dl.doubtnut.com/l/_gUSr5CwLISdp
https://dl.doubtnut.com/l/_XHurtHzUzHBI

2. If one of the vertices of the square circumscribing the circle

|z — 1| = 4/2is 2 + /3¢. Find the other vertices of square

° Watch Video Solution

3. If ziandzs are two nonzero complex numbers such that

|21 + 23| = |21]| + |22|, then argz; — argz, is equal to

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XHurtHzUzHBI
https://dl.doubtnut.com/l/_799gSSq9hWTi

2

4. If the cube roots of unity are 1, w, w®, then the roots of the equation

(x —1)> + 8 =0are
A—1,1+ 2w, 1+ 2u°
B.—1,1— 2w, 1— 2u*
c.-1-1-1

D. None of these

Answer: B

o Watch Video Solution

5.fw=z/[z—(1/3)i] and |w| = 1, then find the locus of z.

A. a straight line
B. a parabola
C.an ellipse

D. a circle


https://dl.doubtnut.com/l/_JCUHE8DNs0NT
https://dl.doubtnut.com/l/_PkBBPKpG3CRV

Answer: A

° Watch Video Solution

6. If w= a+ i8, where 8 # 0 and z # 1, satisfies the condition that

<—w1—_zzz> is a purely real, then the set of values of zis |z| = 1, z # 2

(b) |z| = landz # 1(c)z = z (d) None of these

A{z:|z] =1}
B.{z:2z =z}
C{z:z#1}

D.{z:|z| =1,z # 1}

Answer: D

° Watch Video Solution

2k ) 2k .
7.Find the value of Z [sm( 11 ) — zcos(T>] , wheret = \/—1.



https://dl.doubtnut.com/l/_PkBBPKpG3CRV
https://dl.doubtnut.com/l/_sr8WlYvGLwvy
https://dl.doubtnut.com/l/_2z4NP15stskl

Answer: D

o Watch Video Solution

8.If 22 + 2+ 1 =0 where z is a complex number, then the value of
1\ [, 1Y o 1\,
z+—) +|z22+—=) +.... £ |27+ —] Is
z 22 26
A.18
B. 54

C.6

D.12

Answer: D


https://dl.doubtnut.com/l/_2z4NP15stskl
https://dl.doubtnut.com/l/_BN852lUaR2W6

o Watch Video Solution

9. A man walks a distance of 3 units from the origin towards the North-
East (N45OE) direction.From there, he walks a distance of 4 units
towards the North-West (N450W) direction to reach a point P. Then,
the position of P in the Argand plane is

A.3e™/* + 4

B. (3 — 4i)e™™/*

C.(4+ 3i)e™/4

D. (3 4 4i)e’™/*

Answer: D

o Watch Video Solution

z

10.1f |z| = 1 and z # 1, then all the values of 5 lieon

1-—=2


https://dl.doubtnut.com/l/_BN852lUaR2W6
https://dl.doubtnut.com/l/_IinE4Pyy2z7E
https://dl.doubtnut.com/l/_Dm18rGeqLPiz

A. a line not passing through the origin

B.|2] = v/2
C. the X-axis

D. the Y-axis

Answer: D

° Watch Video Solution

M.1f |z + 4| < 3, the maximum value of |z + 1| is

A4
B.10
C.6

D.O

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Dm18rGeqLPiz
https://dl.doubtnut.com/l/_VbKnXMgvbd77

12. Let A, B, C be three sets of complex number as defined below:
A={z:Im>1},B={z:|z—2—1i] =3}, C: {z: Re((1 — i)2) = /2}
The number of elements intheset AN BN C'is

A.0

B.1

C.2

Answer: B

o Watch Video Solution

13. What is 5% Equals to

A. 0.05

B.0.5


https://dl.doubtnut.com/l/_VbKnXMgvbd77
https://dl.doubtnut.com/l/_gxhBsueMLSPS
https://dl.doubtnut.com/l/_ehlvCu3bYYIw

C.0.005

D. 0.0005

Answer: C

o Watch Video Solution

14. Express in the form of complex number i + 3%

o Watch Video Solution

15. A particle P starts from the point zp = 1+ 2¢, where ¢ = /—1 .1t

moves first horizontally away from origin by 5 units and then vertically

away from origin by 3 units to reach a point z;- From z; the particle

moves /2 units in the direction of the vector % +3’ and then it moves
7T . . . . . . .

through an angle B in anticlockwise direction on a circle with centre at

origin, to reach a point z5- The point z5 is given by

A. 6+7i


https://dl.doubtnut.com/l/_ehlvCu3bYYIw
https://dl.doubtnut.com/l/_OkfUbtpSNDEd
https://dl.doubtnut.com/l/_W48VwupmHL58

B.—7+ 6¢

C.7+6i

D.—6+T7i

Answer: D

° Watch Video Solution

1
16. If the conjugate of a complex numbers is PR where ¢ = /—1.

Then, the complex number is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_W48VwupmHL58
https://dl.doubtnut.com/l/_jxZufVMafxXD

17.Let z = = + iy be a complex number where x and y are integers. Then
ther area of the rectangle whose vertices are the roots of the equaiton
z2° 4+ 22° = 350.

A. 48

B.32

C.40

D. 80

Answer: A

o Watch Video Solution

18. Let z = cosf + isinf. Then the value of Z Img(z2m_1) at

m—1—-15

0 = 2° is:

sin2°


https://dl.doubtnut.com/l/_jxZufVMafxXD
https://dl.doubtnut.com/l/_50uG6l0T0RFx
https://dl.doubtnut.com/l/_IRik5pVplia4

" 3sin2°

2sin 2°

4sin 2°

Answer: D

° Watch Video Solution

19. If

4 .
z— ;’ = 2 then the greatest value of |z| is:

A2+ .2
B.v/3+1
C.v/b+1

D.2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IRik5pVplia4
https://dl.doubtnut.com/l/_v48DT8PpAMV2
https://dl.doubtnut.com/l/_tGekTWcaWv3P

20. lLet z; and 2z be two distinct complex numbers and
z=(1—1t)z; + tzy, for some real number t with 0 <t <1 and
i = /=1 If arg(w) denotes the principal argument of a non-zero
complex number w, then
a.lz — 21| + |z — 2| = |21 — 22
b.arg(z — z1) = arg(z — z3)

z—21 zZ—21

C. _ _|=0
29 — 21 RZ2 — 21

d.arg(z — z1) = arg(z2 — z1)

Az — z1] + |z — 22| = |21 — 22

B.arg(z — z1) = arg(z — 22)

Zz— Z1 5—51
. _ _ =0
22 — 21 22— Z21

D.arg(z — z1) = arg(z2 — z1)

Answer: A:B:C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_tGekTWcaWv3P

21. Find the value of 2*

° Watch Video Solution

22. If a and (B are the roots of the equation 2z +1=0 , then

2009 2009
a + B =

B.1

C.2

Answer: B

o Watch Video Solution

23. The number of complex

|z =1 =|z4+ 1] = |z —i|is

numbers

z

such

that


https://dl.doubtnut.com/l/_JQR2aKGFdawF
https://dl.doubtnut.com/l/_d9gOpUp5mcCO
https://dl.doubtnut.com/l/_wd4M8T0DkWbr

Al

B.2

D.O

Answer: A

o Watch Video Solution

24. If z is any complex number satisfying |z — 3 — 2| < 2, where

i = 4/—1, then the maximum value of |2z — 6 + 5i|, is

o Watch Video Solution

21z
1— 22

25. The set {Re< ):z is a complex number,|z| =1,z = + 1}


https://dl.doubtnut.com/l/_wd4M8T0DkWbr
https://dl.doubtnut.com/l/_DXZvkpEyL2rN
https://dl.doubtnut.com/l/_2z9pj53jj0uA

Answer: A

° Watch Video Solution

1
26. The maximum value of arg(—) ‘f or |z| =1,z # lis given by

1—2z

O
°°|=]M oY Wy o3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2z9pj53jj0uA
https://dl.doubtnut.com/l/_iHvaYyRf7Mwz
https://dl.doubtnut.com/l/_eXbP67A5Bzyw

27.Find the value of 3*

° Watch Video Solution

28. Let a and B be real numbers and z be a complex number. If
22+ az+ B = 0 has two distinct non-real roots with Re(z)=1, then it is

necessary that

ABe(—-1,0)
8.8 = 1
C.B8 € (1, 00)

D.8 € (0,1)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_eXbP67A5Bzyw
https://dl.doubtnut.com/l/_irMhCw143nDB

29. If w is a cube root of unity and (1 + w)” = A 4+ Bw then find the

values of A and B’

A (1))
B. (1,0)
C.(-1,1)

D. (O,1)

Answer: A

o Watch Video Solution

30. Let z be a complex number such that the imaginary part of z is

nonzero and @ = 22 + z + z + 1is real. Then a cannot take the value.

@

N
| = | =


https://dl.doubtnut.com/l/_xlMSIbzt011g
https://dl.doubtnut.com/l/_x76eh84LKMyM

Answer: D

° Watch Video Solution

2

z
z—1

31. If z# 1 and is real, then the point represented by the

complex number z lies

A.on a circle with centre at the origin

B. either on the real axis or on a circle not passing through the origin

C.on the imaginary axis

D. either on the real axis or on a circle passing through the origin

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_x76eh84LKMyM
https://dl.doubtnut.com/l/_upjyrq6J5tMg

1
32. Let complex numbers « and - lies on  circle
(x —20)® + (y— o)’ =72 and (z — zo)° + (y — y)* = 4°

respectively. If zy = xq + iy, satisfies the equation 2|zO|2 — r2 4 2 then

|| is equal to

>
— M|H§|r—\

@

g

Answer: C

o Watch Video Solution

33. What is 3% Equals to

A.0.03

B.0.3


https://dl.doubtnut.com/l/_tkgSwEsPP5pp
https://dl.doubtnut.com/l/_WYidYkvN5z4Z

C.0.003

D. 0.0003

Answer: C

o Watch Video Solution

34. Express in the form of complex number if z = 39

o Watch Video Solution

35. Express in the form of complex number (1 — 7)*

o Watch Video Solution

36. If z is a complex number such that |z| > 2, then the minimum value

flot =
oo+



https://dl.doubtnut.com/l/_WYidYkvN5z4Z
https://dl.doubtnut.com/l/_MsZ3tNJ6MARd
https://dl.doubtnut.com/l/_iTBdR6otP5xs
https://dl.doubtnut.com/l/_ggSUZ7hZ5zBz

)
A.is strictly greater than 2
B.i | to —
is equal to -
, . 3 5
C.is strictly greater than 3 but less than 3

D. lies in the interval (1,2)

Answer: D

o Watch Video Solution

37. A complex number z is said to be unimodular if |z| = 1. Suppose z

z1 — 2z

2 . . .
and zy are complex numbers such that is unimodular and z is

2 — 2125

not unimodular. Then the point z; lies on a

A. circle of radius z
B. circle of radius /2
C.straight line parallel to X-axis

D. straight line parallel to y-axis


https://dl.doubtnut.com/l/_ggSUZ7hZ5zBz
https://dl.doubtnut.com/l/_klnWNR71Slqk

Answer: A

° Watch Video Solution

38. Llet w#1 be a complex cube root of | unity. If

in+3

)" (2483w — 3" (— 3 2w+ 3T =0

(3 — 3w+ 2w
, then the set of possible value(s) of n is are
A1l
B.2
C.3

D.4

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_klnWNR71Slqk
https://dl.doubtnut.com/l/_R1uLmvRiTBqX

cos(km sin(km
39. For any integer k, let o = (7 ) + 1 (7 ),wherez' = /=1

>k =112ay 1 — ay
IS
Zk = 13|0‘4k71 - 044k72|

Value of the expression

° Watch Video Solution

40. What is 4% Equals to

A. 0.04

B.0.4

C.0.004

D. 0.0004

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_NbX9MPCNHJeN
https://dl.doubtnut.com/l/_1sSbqYDnMIzn

41. If the equation
22+ (3+14)2> —32—(m+1i) =0, where i =./—1 and m € R,

has atleast one real root, value of m is

1 1
A. the circle with radius — and centre | —, 0 | fora > 0,b # 0
2a 2a

1 1
B.the circle with radius —— and centre{ — —,0 for
2a 2a
a<0,b#0

C.the X-axis fora # 0,b =0

D. the Y-axis fora = 0,b # 0

Answer: A::C::D

o Watch Video Solution

42. Let w be a complex number such that 2w + 1 = z where z = \/— 3. If
1 1 1

1 —w? —1 ?| = 3k, then kis equal to

1 w? W'


https://dl.doubtnut.com/l/_aWPP7ISgehsN
https://dl.doubtnut.com/l/_EPW5viYnauC4

Al

Answer: B

o Watch Video Solution

Complex Number Exercise 8

1. Find the modules of 2 + 3¢

o Watch Video Solution

2.Find the value of 43

o Watch Video Solution



https://dl.doubtnut.com/l/_EPW5viYnauC4
https://dl.doubtnut.com/l/_4V54sM6aMiFK
https://dl.doubtnut.com/l/_IyvXnim3pKFK

3. Find the value of 53

o Watch Video Solution



https://dl.doubtnut.com/l/_v06J8Eaej2yB

