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COMPLEX NUMBERS AND DE MOIVRE’S THEOREM  

OBJECTIVE PROBLEMS 

 

1. 
22

1

1

1

1
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−
+

i

i

i

i is equal to 

(a) i2  (b) i2−  

(c) 2−  (d) 2  

2. =








−
+










+
+

− i

i

ii 42

43

1

3

21

1  

(a) i
2

9

2

1 +  (b) i
2

9

2

1 −  

(c) i
4

9

4

1 −  (d) i
4

9

4

1 +  

3. The imaginary part of  
)2(

)1( 2

i

i

−
+ is  

 (a) 
5

1  (b) 
5

3  

 (c) 
5

4  (d) None of these 

4. If 1
1,

1

m
i

i

+  = − 
then the least integral value of m  is 

(a) 2 (b) 4 

(c) 8 (d) None of these 

5. The value of 1 3 5 ... (2 1)ni + + + + +  is  

(a) i if n is even, – i if n is odd 

(b) 1 if n is even, – 1 if n is odd 

(c) 1 if n is odd, – 1 if n is even 

(d) i if n is even, – 1 if n is odd 

6. The real values of x andy for which the equation is )( iyx + )32( i− = i+4  is satisfied, are  

(a) 
13

8
,

13

5 == yx  (b) 
8 5

,
13 13

x y= =  

(c) 
13

14
,

13

5 == yx  (d) None of these 
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7. 
θ
θ

sin21

sin23

i

i

−
+ will be real, if θ  =     

(a) πn2  (b) 
2

ππ +n  

(c) πn  (d) None of these 

8. If ,sincos θθ ia +=  then =
−
+

a

a

1

1  

(a) θcot  (b) 
2

cot
θ  

(c) 
2

cot
θ

i  (d) tan
2

i
θ

 

9. The multiplication inverse of a number is the number itself, then its initial value is   

(a) i (b) – 1 

(c) 2 (d) – i 

10. If iz −= 11  and iz 422 +−= ,  then  =









1

21Im
z

zz  

 (a) 1 (b) 2 

 (c) 3 (d) 4 

11. If 1/3( ) ,x iy a ib+ = + then 
b

y

a

x + is equal to 

(a) )(4 22 ba +  (b) )(4 22 ba −  

(c) )(4 22 ab −  (d) None of these 

12. The values of x  and y  satisfying the equation 
i

ixi

+
−+

3

2)1(
i

i

iyi =
−

+−+
3

)32(  are 

(a) 3,1 =−= yx  (b) 1,3 −== yx  

(c) 1,0 == yx  (d) 0,1 == yx  

13. 
θ
θ

sin21

sin23

i

i

−
+  will be purely imaginary, if =θ  

(a) 
3

2
ππ ±n  (b) 

3

ππ +n   

(c) 
3

ππ ±n  (d) None of these 

14. If  (1 ) 2 ,n ni− = then =n    

(a) 1 (b) 0 

(c) 1−  (d) None of these 
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15. The smallest positive integer n for which 2 2(1 ) (1 )n ni i+ = − is   

 (a) 1 (b) 2 

 (c) 3 (d) 4 

16. The real part of  1)sin2cos1( −+− θθ i is   

(a) 
θcos53

1

+
 (b) 

θcos35

1

−      
(c)

 θcos53

1

−
       (d) 

θcos35

1

+
 

17. If ,1 iz +=  then the multiplicative inverse of z2 is (where i = 1− )  

(a) 2 i (b) 1 – i 

(c) – i/2 (d) i/2 

18. If 
3

,
2 cos sin

x iy
iθ θ

+ =
+ +

then 22 yx +  is equal to 

(a) 43 −x  (b) 34 −x  

(c) 34 +x  (d) None of these 

19. If  icbaz +=+ )1(  and 1222 =++ cba , then =
−
+

iz

iz

1

1  

 (a) 
c

iba

+
+

1
 (b) 

a

icb

+
−

1
 

 (c) 
b

ica

+
+

1
 (d) None of these 

20. If iyxiqpiyx )())(( 22 +=++ , then 

 (a) yqxp == ,  (b) 22, yqxp ==  

 (c) pyqx == ,  (d) None of these 

21. If 
i

i

ii

320

134

136

−
−

= iyx + , then (x, y) is  

(a) (3, 1)  (b) (1, 3) 

(c) (0, 3) (d) (0, 0) 

22. If  iba
i

i +=








+
− 100

1

1 ,  then  

 (a) 1,2 −== ba  (b) 0,1 == ba  

 (c) 1,0 == ba  (d) 2,1 =−= ba  

23. If ,122 =+ ba  then =
−+
++

iab

iab

1

1  

(a) 1 (b) 2 

(c) iab +  (d) iba +  
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24. If iz 43 −= , then  959933 234 −++− zzzz is equal to 

 (a) 5 (b) 6 

 (c) – 5 (d) – 4 

25. The conjugate of ,
3

)2( 2

i

i

+
+  in the form of a +  ib, is  

(a) 






+
2

15

2

13
i  (b) 







 −+
2

15

10

13
i

       
(c) 







 −+
10

9

10

13
i        (d) 







+
10

9

10

13
i  

26. If 21  and zz  be complex numbers such that 21 zz ≠ and |||| 21 zz = . If 1z  has positive real part and 

2z  has negative imaginary part, then 
)(

)(

21

21

zz

zz

−
+ may be  

 (a) Purely imaginary  (b)Real and positive 

 (c) Real and negative  (d) None of these 

27. The maximum value of || z  where z satisfies the condition 2
2 =+
z

z  is 

(a) 13 −  (b) 13 +  

(c) 3  (d) 32 +  

28. If  z   is a complex number, then =− ))(( 1 zz  

(a) 1 (b) –1 

(c) 0 (d) None of these 

29. If =+++= 198then ,53 3 zziz    

(a) i53 −−  (b) i53 +−  

(c) i53 +  (d) i53 −  

 

30. The number of solutions of the equation 02 =+ zz  is 

(a) 1 (b) 2 

(c) 3 (d) 4 

 

31. If z1, z2 are any two complex numbers, then 2 2
1 1 2| |z z z+ − 2 2

1 1 2| |z z z+ − −  is equal to 

 (a) || 1z  (b) || 2z  

 (c) || 21 zz +  (d) |||| 2121 zzzz −++  
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32. If  1z  and 2z   are two non-zero complex numbers such that |,||||| 2121 zzzz +=+ then 

arg −)( 1z arg )( 2z  is equal to                            

(a) π−  (b) 
2

π−  

(c) 
2

π  (d) 0 

33. If αα sincos1 iz +−= , then amp z = 

 (a) 
2

α  (b) 
2

α−  

 (c) 
22

απ +  (d) 
22

απ −
 

34. If 
6

sin
6

cos
ππ

iz +=  then    

(a) 
4

,1||
π== zargz  (b) 

6
,1||

π== zargz  

(c) 
24

5
,

2

3
||

π== zargz      (d) 
2

1
tan,

2

3
|| 1−== zargz  

35. If  1 2| | | |z z=  and 021 =+ zampzamp , then 

 (a) 21 zz =  (b) 21 zz =  

 (c) 021 =+ zz  (d) 21 zz =  

36. If θ=)(zarg ,  then =)(zarg   

 (a) θ  (b) θ−  

 (c) θπ −  (d) πθ −  

37. If z  be the conjugate of the complex number z , then  which of the following relations is 

false  

(a) |||| zz =     (b) 
2||. zzz =  

(c) 2121 zzzz +=+   (d) zargzarg =  

38. If ,1||..........|||| 21 ==== nzzz  then the value of |.............| 321 nzzzz ++++ = 

 (a) 1  (b) ||.......|||| 21 nzzz +++  

 (c) 
nzzz

1
.........

11

21

+++   (d) None of these 
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39. The conjugate of complex number ,
4

32

i

i

−
−  is   

(a) 
4

3i  (b) 
17

1011 i+  

(c) 
17

1011 i−  (d) 
i

i

4

32 +  

40. If  1z  and 2z  are two complex numbers satisfying the equation  
21

21

zz

zz

−
+ =1, then 

2

1

z

z  is a 

number which is 

(a) Positive real    (b)Negative real 

(c) Zero or purely imaginary  (d) None of these 

 

41. If 21, zz  are two complex numbers such that 1
21

21 =
+
−

zz

zz  and 21 kziz = , where Rk ∈ , then the 

angle between 21 zz −  and 21 zz +  is 

 (a) 








+
−

1

2
tan

2
1

k

k  (b) 








−
−

2
1

1

2
tan

k

k  

 (c) – k1tan2 −  (d) k1tan2 −  

42. If 1|| =z  and 
1

1

+
−=

z

zω  (where )1−≠z , then )Re(ω  is  

(a) 0  (b) 
2|1|

1

+
−

z
 

(c) 
2|1|

1
.

1 ++ zz

z  (d) 
2|1|

2

+z
 

43. If z  be the conjugate of the complex number z , then  which of the following relations is 

false  

(a) |||| zz =  (b) 2||. zzz =  

(c) 2121 zzzz +=+  (d) zargzarg =  

44. Let 1z  be a complex number with 1|| 1 =z  and 2z be any complex number, then =
−

−

21

21

1 zz

zz   

(a) 0 (b) 1 

(c) – 1 (d) 2 
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45. For any two complex numbers 21, zz we have =+ 2
21 || zz 2

2
2

1 |||| zz +  then 

(a) 0Re
2

1 =









z

z  (b) 0Im
2

1 =









z

z  

(c) 0)Re( 21 =zz  (d) 0)Im( 21 =zz  

46. If  |||| 2121 zzzz −=+ , then the difference in the amplitudes of 1z  and 2z  is   

 (a) 
4

π  (b) 
3

π  

 (c) 
2

π  (d) 0 

47. If z and ω are two non–zero complex numbers such that 1|| =ωz  and ,
2

)()(
πω =− argzarg  then 

ωz  is equal to 

(a) 1  (b) – 1 (c) i (d)– i 

48. 








+
−+

−
+

i

i

i

i
arg

2

3

2

3  is equal to 

 (a) 
2

π  (b) 
2

π−  

 (c) 0 (d) 
4

π  

49. If ,......... 21 zzzz n =  then ....21 ++ zargzarg + nzarg  and arg z  differ by a 

 (a) Multiple of π          (b) Multiple  of
2

π  

 (c) Greater than π          (d)Less than 2π  

50. Which of the following are correct for any two complex numbers 1z  and 2z  

(a) |||||| 2121 zzzz =  (b) ))(()( 2121 zargzargzzarg =  

(c) |||||| 2121 zzzz +=+  (d) |||||| 2121 zzzz −≥−  

51. If iz 211 +=  and iz 532 += , and then 










2

12Re
z

zz  is equal to  

(a) 
17

31−  (b) 
22

17  

(c) 
31

17−  (d) 
17

22  

52. If )(3)8( 4950 ibai +=+  then 22 ba +  is 

(a) 3 (b) 8 

(c) 9 (d) 8  
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53. If |||| 21 zz = and π=









2

1

z

z
gar , then 21 zz + is equal to 

 (a) 0 (b) Purely imaginary 

 (c) Purely real (d) None of these 

54. The real part of (1 ) ii −− is    

(a) 






− 2log
2

1
cos4/πe  (b) 







− − 2log
2

1
sin4/πe  

(c) 







2log

2

1
cos4/πe  (d) 







− 2log
2

1
sin4/πe  

55. If iyxiba +=+ , then possible value of  iba − is 

(a) 22 yx +  (b) 22 yx +  

(c) iyx +  (d) iyx −  

 

56. 








+
−

ix

ix
i log  is equal to   

(a) x1tan2 −+π  (b) x1tan2 −−π  

(c) x1tan2 −+− π  (d) x1tan2 −−− π  

57. =
−
+

2)2(

71

i

i   

(a) 






 +
4

3
sin

4

3
cos2

ππ
i          (b) 







 +
4

sin
4

cos2
ππ

i  

(c) 






 +
4

3
sin

4

3
cos

ππ
i       (d)None of these 

58. The value of 3/1)( i−  is   

 (a) 
2

31 i+  (b) 
2

31 i−  

 (c) 
2

3 i−−  (d) -
2

3 i−  

59. If ,
idc

iba
iyx

+
+=+ then =+ 222 )( yx  

(a) 
22

22

dc

ba

+
+  (b) 

dc

ba

+
+  

(c) 
22

22

ba

dc

+
+  (d) 

2

22

22















+
+

dc

ba
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60. If ,)31( 9 ibai +=+  then b  is equal to   

 (a) 1 (b) 256 

 (c) 0 (d) 39  

61. The number of non-zero integral solutions of the equation xxi 2|1| =−  is 

(a) Infinite (b) 1 

(c) 2 (d) None of these 

62. The imaginary part of 






−

3

5
tan 1 i  is    

 (a) 0 (b) ∞  

 (c) 2log  (d) 4log  

63. If θθ sincos iy += ,then the value of 
y

y
1+  is  

 (a) θcos2  (b) θsin2  

 (c) θcosec2  (d) θtan2  

64. 
i

i

+
−

1

1 is equal to     

 (a) 
2

sin
2

cos
ππ

i+  (b) 
2

sin
2

cos
ππ

i−  

 (c) 
2

cos
2

sin
ππ

i+  (d) None of these 

65. If 1|||1| 22 +=− zz , then z lies on   

(a) An ellipse (b) The imaginary axis 

 (c) A circle (d) The real axis 

66. The equation Rbbzazazz ∈=+++ ,0  represents a circle if 

(a) ba =2||  (b) ba >2||  

(c) ba <2||  (d) None of these 

67. Let  a  be a complex number such that 1|| <a  and ,......, 21 zz  be vertices of a polygon such that 

12 .....1 −++++= k
k aaaz . Then the vertices of the polygon lie within a circle 

 (a) aaz =− ||   (b) |1|
1

1
a

a
z −=

−
−  

 (c) 
|1|

1

1

1

aa
z

−
=

−
−   (d) |1||)1(| aaz −=−−  
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68. Let the complex numbers 21, zz  and 3z  be the vertices of an equilateral triangle. Let 0z be 

the circum centre of the triangle, then =++ 2
3

2
2

2
1 zzz   

(a) 2
0z  (b) 2

0z−  

(c) 2
03z  (d) 2

03z−  

69. The complex numbers 321 ,, zzz  are the vertices of a triangle. Then the complex numbers z  

which make the triangle into a parallelogram is 

 (a) 321 zzz −+  (b) 321 zzz +−  

 (c) 132 zzz −+  (d) All the above 

70. Let 321 ,, zzz  be three vertices of an equilateral triangle circumscribing the circle || z =
2

1 .  If 

2

3

2

1
1

i
z +=  and 321 ,, zzz  are in anticlockwise sense then 2z  is 

(a) i31 +  (b) i31 −  

(c) 1 (d) – 1 

71. If z is a complex number in the Argand plane, then the equation 8|2||2| =++− zz represents 

  

 (a) Parabola (b) Ellipse 

 (c) Hyperbola (d) Circle 

72. If 4321 ,,, zzzz  are the affixes of four points in the Argand plane and z  is the affix of a point 

such that |||||||| 4321 zzzzzzzz −=−=−=− , then 4321 ,,, zzzz  are 

 (a) Concyclic 

 (b) Vertices of a parallelogram 

 (c) Vertices of a rhombus 

 (d) In a straight line 

73. If ,iyxz +=  then area of the triangle whose vertices are points izz,  and izz +  is 

(a) 2||2 z  (b) 2||
2

1
z

 
(c) 

2|| z  (d)
 

2||
2

3
z  

74. If |,1|2|1| −=+ zz then the locus described by the point z  in the Argand diagram is a 

(a) Straight line (b) Circle 

(c) Parabola (d) None of these  
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75. If the area of the triangle formed by the points izzz +,  and iz on the complex plane is 18, 

then the value of || z  is 

(a) 6  (b) 9 (c) 23  (d) 32  

76. The region of Argand plane defined by  4|1||1| ≤++− zz  is  

 (a) Interior of an ellipse  

 (b) Exterior of a circle 

 (c) Interior and boundary of an ellipse 

 (d) None of these 

77. Let 1z  and  2z  be two complex numbers such that  1
1

2

2

1 =+
z

z

z

z . Then 

 (a) 21, zz are collinear  

 (b) 21, zz and the origin form a right angled triangle 

 (c) 21, zz and the origin form an equilateral triangle 

 (d) None of these  

78. The locus represented by |||1| izz +=−  is  

 (a) A circle of radius 1  

 (b) An ellipse with foci at )0,1(  and (0, – 1) 

 (c) A straight line through the origin 

(d) A circle on the line joining )1,0(),0,1(  as diameter  

79. If iyxz +=  and |,3||2| iziz −−=+−  then locus of z is 

(a) 0542 =−+ yx  (b) 0542 =−− yx  

(c) 02 =+ yx  (d) 052 =+− yx  

80. 
1 cos sin

1 cos sin

n
i

i

ϕ ϕ
ϕ ϕ

 + + = + − 
 

 (a) φφ nin sincos −  (b) φφ nin sincos +  

 (c) φφ nin cossin +  (d) φφ nin cossin −  
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81. If n is a positive integer, then nn ii )1()1( −++  is equal to 

(a) 






−

4
cos)2( 2 πnn  (b) 







−

4
sin)2( 2 πnn  

(c) 






+

4
cos)2( 2 πnn  (d) 







+

4
sin)2( 2 πnn  

82. 
8

)8/sin()8/cos(1

)8/sin()8/cos(1









−+
++

ππ
ππ

i

i  is equal to   

(a) – 1  (b) 0 

(c) 1 (d) 2 

83. If ω  is a cube root of unity, then =+−+ 323 )1()1( ωω  

(a) 0 (b) ω  

(c) 2ω  (d) None of these 

84. If )........2sin2)(cossin(cos θθθθ ii ++ 1)sin(cos =+ θθ nin , then the value of θ  is 

 (a) πm4  (b) 
)1(

2

+nn

mπ  

 (c) 
)1(

4

+nn

mπ  (d) 
)1( +nn

mπ  

85. 53)3( i+−  where 12 −=i  is equal to  

(a) )23(253 i+  (b) )3(252 i−  

(c) 53 3 1
2

2 2
i

 
+  

 
 (d) )3(253 i−  

86. =
+
+

5

4

)cos(sin

)sin(cos

ββ
αα

i

i    

(a) )54sin()54cos( βαβα +++ i  

(b) )54sin()54cos( βαβα +−+ i  

(c) )54cos()54sin( βαβα +−+ i  

(d) None of these 

87. 
n

i

i









−+
++

θθ
θθ

cossin1

cossin1 =   

(a) 






 −+






 − θπθπ
n

n
in

n

2
sin

2
cos                          (b) 







 ++






 + θπθπ
n

n
in

n

2
sin

2
cos  

(c) 






 −+






 − θπθπ
n

n
in

n

2
cos

2
sin                         (d) 







 ++






 + θπθπ
2

2
sin2

2
cos nin
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88. The product of all the roots of 
4/3

3
sin

3
cos 







 + ππ
i   is 

(a) 1−  (b) 1 

(c) 
2

3  (d) 
2

1−  

89. If ,cos2
1 θ=+ x
x

 then 
n

n

x
x

1+  is equal to  

(a) θncos2  (b) θnsin2  

(c) θncos  (d) θnsin  

90. The value of =



















−−

+−
10

10
sin

10
cos1

10
sin

10
cos1

ππ

ππ

i

i
 

(a) 0  (b) – 1 

(c) 1 (d) 2 

91. If ==++ 0coscoscos γβα γβα sinsinsin ++  then γβα 2cos2cos2cos ++  equals   

(a) )cos(2 γβα ++  (b) )(2cos γβα ++  

(c) 0 (d) 1 

 

92. If ω  is a cube root of unity, then )1( 2ωω −+ )1( 2ωω +−  

(a) 1 (b) 0 

(c) 2 (d) 4 

93. If ω  is a cube root of unity, then the value of =−+++− 5252 )1()1( ωωωω  

(a) 16 (b) 32 

(c) 48 (d) – 32 

94. If ω  is a complex cube root of unity, then ))(( yxyx −− ω =− )( 2 yxω  

(a) 22 yx +   

(b) 22 yx −  

(c) 33 yx −   

(d) 33 yx +  
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95. The value of 
2

2

2

2

ωω
ωω

ωω
ωω

bac

cba

acb

cba

++
+++

++
++  will be 

(a) 1 (b) – 1 

(c) 2 (d) – 2 

96. If nnzzz ......,, 321  are nth, roots of unity, then for nk ,.....,2,1=  

 (a) |||| 1+= kk zkz  (b) |||| 1 kk zkz =+  

 (c) |||||| 11 ++ += kkk zzz  (d) |||| 1+= kk zz  

97. 
20

15

20

15

)1(

)31(

)1(

)31(

i

i

i

i

+
−−+

−
+−  is equal to   

(a) – 64 (b) – 32 

(c) – 16 (d) 
16

1  

98. =












 −−+












 +−
2020

2

31

2

31 ii  

 (a) i320  (b) 1 

 (c) 
192

1  (d) 1−  

99. If 1001001  then,1 −− +=+ zzzz  is equal to  

(a) i (b) – I (c) 1 (d)– 1 

100. If 
2

31 i+  is a root of equation 0134 =−+− xxx then its real roots are  

(a) 1, 1  (b) – 1, – 1 

(c) 1, – 1 (d) 1, 2 

101. If ω  is a complex cube root of unity, then  

 225+ 2 2(3 8 )ω ω+ 2 2(3 8 )ω ω+ + =   

(a) 72  (b) 192 

(c) 200 (d) 248 

102. sinhix  is   

(a) sin( )i ix  (b) xi sin  

(c) xisin−  (d) sin( )ix  
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103. If 2,,1 ωω  are the cube roots of unity, then  

 

2

2

2

1

1

1

n n

n n

n n

ω ω
ω ω
ω ω

∆ = =   

(a) 0  (b) 1 

(c) ω  (d) 2ω  
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COMPLEX NUMBERS AND DE MOIVRE’S THEOREM  

HINTS AND SOLUTIONS 

1. (c) 2
2

2

2

2

1

1

1

1
22

−=






 −+
−

=








+
−+









−
+

i

i

i

i

i

i

i

i  

2. (d) 








−
+










+
+

− i

i

ii 42

43

1

3

21

1  

  








+
++−










+
−+

+
+=

222222 42

812166

11

33

21

21 iiii  

3. (c) We have 
)2)(2(

)2)(2(

2

)1( 2

ii

ii

i

i

+−
+=

−
+

5

4

5

2
i+−= . 

4. (b) i
ii

i

i

i

i

i

i ==+=
+
+×

−
+=

−
+

2

2

2

)1(

1

1

1

1

1

1 2

  

  ∴ 1
1

1 ==








−
+ m

m

i
i

i  

5. (c) Let [1 3 5 .... (2 1)]nz i + + + + +=  

 Clearly series is A.P. with common difference = 2 

 12 −= nTn∵ and 121 +=+ nTn  

6. (c) i
ii

i

i
iyx

13

14

13

5

13

)32)(4(

32

4 +=++=
−
+=+  

7. (c) 
)sin21)(sin21(

)sin21)(sin23(

θθ
θθ

ii

ii

+−
++ = 









+
+










+
−

θ
θ

θ
θ

22

2

sin41

sin8

sin41

sin43
i  

  Now, since it is real, therefore Im 0)( =z  

  ⇒
θ

θ
2sin41

sin8

+
= 0 ⇒ 0sin =θ , ∴ πθ n=  

8. (c) .sincos θθ ia +=  

∴ .
sin)cos1(

sin)cos1(

1

1

θθ
θθ

i

i

a

a

−−
++=

−
+  

Rationalization of denominator, we get 
θθ
θθ

θθ
θθ

sin)cos1(

sin)cos1(

sin)cos1(

sin)cos1(

1

1

i

i

i

i

a

a

+−
+−×

−−
++=

−
+  

9. (b) Verification 

 

10   (d) If  iz −= 11 and  iz 422 +−=  

  Then i
i

ii

z

zz
42

1

)42)(1(

1

21 +−=
−

+−−= ⇒ 4Im
1

21 =








z

zz . 
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11. (b) ibaiyx +=+ 3/1)( ⇒⇒⇒⇒ 3)()( ibaiyx +=+  

  3223 )().(3.3 ibibaibaa +++=  

  )3(3 3223 bbaiaba −+−=  

  Equating real and imaginary parts, we get 

  22 3ba
a

x −= and 223 ba
b

y −=  

  ∴ )(4 22 ba
b

y

a

x −=+  

12. (b) i
i

iyi

i

ixi =
−

+−+
+

−+
3

)32(

3

2)1(  

  ⇒ iiyixi 1033)79()24( =−−−++  

  Equating real and imaginary parts, we get 1372 =− yx and  394 =+ yx . Hence 3=x and 1−=y . 

13. (c) 
θ
θ

sin21

sin23

i

i

−
+ will be purely imaginary, if the real part vanishes, i.e., 0

sin41

sin43
2

2

=
+
−

θ
θ  

  ⇒ 0sin43 2 =− θ  

 

14. (b) If nni 2)1( =−                     ......(i) 

  We know that if two complex numbers are equal, their moduli must also be equal, therefore 

from (i), we have 

  |2||)1(| nni =− ⇒ nni |2||1| =− ,     )02( >n
∵  

  ⇒ n
n

2)1(1 22 =




 −+ ⇒ nn 2)2( =  

  ⇒ nn 22 2/ = ⇒ n
n =
2

⇒ 0=n  

15. (b) We have nn ii 22 )1()1( −=+  

  1
1

1
2

=








−
+

⇒
n

i

i
1)( 2 =⇒ ni 22 )1()( −=⇒ ni  

  222 )()( ii n =⇒ 42 )()( ii n =⇒ 42 =⇒ n 2=⇒ n . 

16. (d) 
1

21

2
cos

2
sin4.

2
sin2}sin2.)cos1{(

−
−







 +=+− θθθθθ ii  

  = 
11

2
cos2.

2
sin

2
sin2

−−







 +







 θθθ
i  

  

2
cos2.

2
sin

2
cos2.

2
sin

2
cos2.

2
sin

1

2
sin2

1

θθ

θθ

θθ
θ

i

i

i −

−
×

+







=
−
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17. (c) Given iz += 1  and .1−=i  Squaring both sides, we get 12121)1( 222 −+=++=+= iiiiz  or .22 iz =  

  Since it is multiplicative identity, therefore multiplicative inverse of .
222

1
2

2 i

i

i

i

i

i
z −==×=  

18. (b) If 
θθ sincos2

3

i
iyx

++
=+  

  
θθθ

θθ
θθ

θθ
2222 sincos4cos4

sin3cos36

sin)cos2(

)sincos2(3

+++
−+=

++
−+= ii  

  








+
−+









+
+=

θ
θ

θ
θ

cos45

sin3

cos45

cos36
i  

19. (a) 
ibca

ibca

aicbi

aicbi

iz

iz

−++
+−+

=
++−
+++

=
−
+

1

1

)1/()(1

)1/()(1

1

1  

  
22)1(

)1)(1(

bca

ibcaibca

+++
++++−+=  

20. (c) iyxiqpiyx )())(( 22 +=++  

  ⇒ iyxypxqiyqxp )()()( 22 +=++−  

  ⇒ 22,0 yxypxqyqxp +=+=−  

  ⇒
p

y

q

x = and 22 yxypxq +=+  

21. (d) 
i

i

ii

320

134

136

−
−

= iyx +  =0 

22. (b) Given, iba
i

i +=








+
− 100

1

1 ; iba
i

i

i

i +=
















−
−×









+
−

1

1

1

1  

  ⇒ 100
1001002

)(
2

2

2

)1(
i

ii
iba −=







−=










 −=+  

  ⇒ [ ] ,01)(
254 iiiba +==+  

23. (c) Given that 122 =+ ba , therefore  

  
)1)(1(

)1)(1(

1

1

iabiab

iabiab

iab

iab

++−+
++++=

−+
++  

 
22

22

21

)1(2)1(

abb

biaab

+++
++−+=

)1(2

)1(22)1( 22

b

biabba

+
++++−=  

 iab
b

biabb +=
+

+++=
)1(2

)1(222 2
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24. (a) Given that iz 43 −= ⇒ iz 2472 −−= , 

  iz 441174 −−= and iz 3365274 +−=  

  ∴ 5959933 234 =−++− zzzz  

25. (c) 
i

i
z

+
+=

3

)2( 2

i

i

i

i

−
−×

+
+=

3

3

3

43

10

9

10

13
i+=  

 Conjugate 
10

9

10

13
i−= .  

26. (a)   Assume any two complex numbers satisfying both conditions  i.e., 21 zz ≠ and |||| 21 zz =  

  Let ,21,2 21 iziz −=+= i
i

i

zz

zz −=
+
−=

−
+∴

31

3

21

21  

  Hence the result. 

 

27. (b) 2
||

2
||2

2 ≤−⇒=+
z

z
z

z ⇒ 02||2|| 2 ≤−− zz  

  31
2

842
|| ±≤+±≤z . 

  Hence max. value of  || z is 31 +  

28. (a) Let  iyxziyxz −=+= , and 
iyx

z
+

=− 11  

  ⇒
22

1)(
yx

iyx
z

+
+=− ;  ∴ 1)()(

22
1 =−

+
+=− iyx

yx

iyx
zz  

29. (c) iz 53 += , iz 53 −=  

 ⇒ )53(5.3.3)5(3)53( 3333 iiiiz +++=+=  

 i10198+−=  

  Hence, iiizz 5319853198101983 +=+−+−=++ . 

30. (d) Let ,iyxz +=  then  

31. (d)  Check by putting iz 011 += and iz += 02  

32. (d) 212121 ,|||||| zzzzzz ⇒+=+ lies on same straight line.  

  02121 =−⇒=∴ zargzargzargzarg  

33. (d) amp
α

α
cos1

sin
tan)( 1

−
= −z  

2222
tantan

2
cottan 11 απαπα −=
















 −=






= −− . 

34. (b) 
22

3

6
sin

6
cos

i
iz +=+= ππ  
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 1
4

1

4

3
|| =+=∴ z  

 and 











=










=







= −−−

3

1
tan

2/3

2/1
tantan)( 111

x

y
zarg  

 
66

tantan)( 1 ππ =






=⇒ −zarg .  

35. (b) Let )sin(cos 1111 θθ irz +=  

  Then 1221 |||||| rzzz =⇒=  

  and 0)()( 21 =+ zargzarg ⇒ 112 )()( θ−=−= zargzarg  

  )sin(cos)]sin()[cos( 1111112 θθθθ irirz −=−−−=  

  1z= 21 zz = . 

36. (b)   concept. 

37. (d) Let  iyxziyxz −=+= ,  

  Since  
x

y
zarg 1tan)( −== θ  

  






 −== −

x

y
zarg 1tan)( θ  

  Thus )()( zrgazarg ≠ . 

38. (c) We have nkzk ,....2,1,1|| ==  

  ⇒
k

kkkk z
zzzz

1
11|| 2 =⇒=⇒=  

  Therefore |....||....| 2121 nn zzzzzz +++=+++  

   |)|||( zz =∵  

  
n

n
zzz

zzz
1

....
11

|.....|
21

21 +++=+++=  

39. (b) 
)4()4(

)4()32(

4

32

ii

ii

i

i

−+
+−

=
−

−
116

21238

+
+−+= ii

17

1011 i−=  

 ⇒Conjugate  
17

1011 i+= . 

40. (c) Given 1
21

21 =
−
+

zz

zz ⇒ θθ sincos
21

21 i
zz

zz +=
−
+ (say) 

 ⇒
2

cot
sincos1

sincos1

2

1 θ
θθ

θθ
i

i

i

z

z −=
++−

++=  
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  Which is zero, if  ),( Inn ∈= πθ  and is otherwise purely imaginary. 

41. (c) 1
21

21 =
+
−

zz

zz ⇒ αα sincos
21

21 i
zz

zz +=
+
−  

  ⇒
αα

αα
sin1cos

1sincos

2

2

2

1

i

i

z

z

+−
++=

−
 (Applying componendo and dividendo) 

42. (a) 11||1|| 22 =+⇒=+⇒= yxyixz  

  
yix

yix

yix

yix

z

z

−+
−+×

++
+−=

+
−=

)1(

)1(

)1(

)1(

1

1ω  

222222

22

)1(

2

)1(

2

)1(

)1(

yx

yi

yx

yi

yx

yx

++
=

++
+

++
−+=

 

43. (b)  

44. (b) We have 1|| 1 =z  and 2z be any complex number. 

  

1

2

21

21

21

1

||

1

z

z

zz

zz

zz

−

−=
−

−
⇒ ;         2

111 || zzz =∵  

  ||
||

||
1

21

21 z
zz

zz

−
−

= ;  Given that  1|| 1 =z∵  

  1
||

||

||

||

21

21

21

21 =
−
−

=
−
−

=
zz

zz

zz

zz . 

45. (a) We have 2
2

2
1

2
21 |||||| zzzz +=+  

  ⇒ )cos(||||2|||| 2121
2

2
2

1 θθ −++ zzzz 2
2

2
1 |||| zz +=  

  Where )(),( 2211 zargzarg == θθ  

  ⇒
2

0)cos( 2121
πθθθθ =−⇒=−  

  ⇒ 0
2

cos
||

||
Re

2 2

1

2

1

2

1 =






=







⇒=







 ππ
z

z

z

z

z

z
arg  

46. (c) Squaring the given relations implies that 

  02121 =+ yyxx  

  Now 
2

21

1

11
21 tantan

x

y

x

y
zampzamp −− −=−  

  
2121

12211

21

21

2

2

1

1

1 tan
1

tan
yyxx

xyxy

xx

yy
x

y

x

y

+
−=

+

−
= −−

2
tan 1 π=∞= − . 
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47. (d) 1|||| =ωz                 ......(i) 

 and i
zz

arg =⇒=








ω
π

ω 2
⇒ 1=

ω
z   .....(ii) 

 From equation (i) and (ii)  

 1|||| == ωz and 0;0 =+=+ ωω
ωω

zz
zz  

 ωω
ω

ωω z
zz

−=−= ; .|| 2 iiz −=−= ωω . 

48. (c) 











 +−+++=








+
−+

−
+

5

5656

2

3

2

3 22 iiii
arg

i

i

i

i
arg  

  0
5

10 =






= arg . 

49. (a) We know that the principal value of θ  lies between π−  and π . 

50. (a) Concept 

51. (d) Given iz 211 += , iz 532 +=  and iz 532 −=  

  
i

i

i

ii

z

zz

53

13

)53(

)21()53(

2

12

+
+=

+
+−=  

  = 
34

6244

53

53

53

13 i

i

i

i

i −=
−
−×

+
+  

  Then 
17

22

34

44
Re

2

12 ==









z

zz . 

52. (c) )(3)8( 4950 ibai +=+  

  Taking modulus and squaring on both sides, we get  

  )(3)18( 229850 ba +=+  

  )(39 229850 ba +=  

  )(33 2298100 ba +=  

  ⇒ 9)( 22 =+ ba . 

53. (a) We have π=








2

1

z

z
arg  

  ⇒ π=− )()( 21 zargzarg ⇒ π+= )()( 21 zargzarg  

  Let θ=)( 2zarg , then arg θπ +=)( 1z  

  ∴ )]sin()[cos(|| 11 θπθπ +++= izz  
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  )sincos(|| 1 θθ iz −−=  

  and )sin(cos|| 22 θθ izz += )sin(cos|| 1 θθ iz +=  

  |)|||( 21 zz =∵  

  Hence 021 =+ zz . 

54. (a)     Let iiz −−= )1( . Taking log on both sides,  

 zlog⇒ )1log( ii −−= 






 −−=
4

sin
4

cos2log
ππ

ii  

      ( )/4log 2 ii e π−= − 






 +−= − 4/log2log
2

1 πiei  

 






 −−=
4

2log
2

1 πi
i

4
2log

2

π−−= i  

 ⇒ 2log2/4/ ieez −−= π . Taking real part only 

55. (d) ( ) 22
)( yixbiayixiba +=+⇒+=+  

 xybyxa 2,22 =−=⇒ and hence 

 xyiyxiba 222 −−=− 2)( yix −= iyx −=  

56. (b) Let 








+
−=

ix

ix
iz log 









+
−=⇒

ix

ix

i

z
log  

 








−
−×

+
−=⇒

ix

ix

ix

ix

i

z
log













+
−−=
1

21
log

2

2

x

ixx  

 












+
−

+
−=⇒

1

2

1

1
log

22

2

x

x
i

x

x

i

z ......(i) 

 θθ irreiba i +==+ log)log()log(∵  

 = )/(tanlog 122 abiba −++   

 Hence, 








−
−+









+
−+














+
−= −

1

2
tan

1

2

1

1
log

2
1

2

2

2

2

2

x

x
i

x

x

x

x

i

z  

 [by eqn. (i)] 

 
22

224

)1(

421
log

+
+−+=

x

xxx

i

z









−
+ −

2
1

1

2
tan

x

x
i  

 )tan2(1log 1 xi −+= )tan2(0 1 xi −+=  

xxiz 112 tan2tan2 −− −==∴ x1tan2 −−= π . 

57. (a) i
i

i

i

i

i

i

i +−=+−=
+
+

−
+=

−
+

1
25

2525

)43(

)43(

)43(

)71(

)2(

71
2

 

  Let iiyxz +−=+= 1  
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  1cos −=∴ θr and θsinr =1 
4

3πθ =∴ and 2=r  

  Thus 






 +=
−
+

4

3
sin

4

3
cos2

)2(

71
2

ππ
i

i

i  

58. (c) Since 






 +−=−−
6

sin
6

cos
2

3 ππ
i

i  

  ⇒ ii
i −=







 +−=












 −− 33

6
sin

6
cos

2

3 ππ  

  and
6

sin
6

cos
2

3 ππ
i

i −=−  

  and ii
i −=−=












 −
2

sin
2

cos
2

3
3

ππ .  

  Hence the result. 

59. (a)           
idc

iba
iyx

+
+=+ ⇒

idc

iba
iyx

−
−=−  

   Also  
22

22
22 ))((

dc

ba
iyxiyxyx

+
+=−+=+  

  ⇒
22

22
222 )(

dc

ba
yx

+
+=+  

60. (c) 3/2
3

sin
3

cos2
2

3

2

1
231 πππ ieiii =







 +=













+=+  

  ∴ )3(993/9 .2)2()31( ππ ii eei ==+  

  99 2)3sin3(cos2 −=+= ππ i  

  ∴ 99 2)31( −=+=+ iiba ;  ∴ 0=b . 

61. (d) Since  2|1|,
4

sin
4

cos21 =−






 −=− iii

ππ  

  ∴ xxi 2|1| =− ⇒ xx 2)2( = ⇒ xx 22 2/ =  

  ⇒ x
x =
2

⇒ 0=x  

62.(c)   


















−

+
=







=






 −−

1
3

5

1
3

5

log
23

5
tan

3

5
tan 11 i

i
i  

  2log2log2.
2

1
4log

2

1

3

5
tanIm 1 ===















− i . 
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63. (a) ,sincos θθθ ieiy =+=  then θθθ sincos
1

ie
y

i −== −  

  θcos2
1 =+∴
y

y . 

64. (b) i
ii

ii

ii

i

i −=
+

−+=
−+
−−=

+
−

11

2)(1

)1)(1(

)1)(1(

1

1 2

 

  which can be written as i−
2

cos
π

2
sin

π  

65. (b) We have  1|||1| 22 +=− zz  

  ⇒ 1|||1)(| 22 ++=−+ iyxiyx  

  ⇒ 1|2)1(|
2

2222 +





 +=+−− yxxyiyx  

66. (b) By adding  aa  on both the sides of bzazazz −=++  

  we get, baaazaz −=++ ))((  

⇒ }||{,|||| 222 zzzbaaz =−=+ ∵  

  This equation will represent a circle with centre ,az −= if baeiba >>− 22 ||..,0||  since ba =2||  

represents point circle only. 

67. (c) We have
a

a
aaaz

k
k

k −
−=++++= −

1

1
.....1 12  

  ⇒
a

a

a
z

k

k −
−=

−
−

11

1  

  ⇒
|1|

1

|1|

||

|1|

||

1

1

aa

a

a

a

a
z

kk

k −
<

−
=

−
=

−
−  

  ⇒ kz lies within 
|1|

1

1

1

aa
z

−
=

−
− . 

68. (c) Let r be the circum radius of the equilateral triangle and ω  the cube root of unity. 

69. (d)standard problem  

70. (d) 3/2
12

πiezz = 






 +













+=

3

2
sin

3

2
cos

2

3

2

1 ππ
ii  

 













+= i

2

3

2

1













+−

i
2

3

2

1
1

4

1

4

3 −=−−= . 

71. (b) 8|2||2| =++− zz  

  ⇒ 8)2()2( 2222 =++++− yxyx  
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  ⇒ xyxxyx 446444 2222 ++++=−++ 22)2(16 yx ++−  

  ⇒ 22)2(16648 yxx ++−=−−  

  ⇒ 22)2(2)8( yxx ++=+
 

  ⇒ ]44[41664 222 xyxxx +++=++  

  ⇒ 04843 22 =−+ yx 1
1216

22

=+⇒
yx ,  

  Which is an ellipse. 

72. (a) We have |||||||| 4321 zzzzzzzz −=−=−=−  

  Therefore the point having affix z  is equidistant from the four points having affixes 

4321 ,,, zzzz .  Thus z  is the affix of either the centre of a circle or the point of intersection of 

diagonals of a square or rectangle. Therefore 4321 ,,, zzzz  are either concyclic or vertices of a 

square. Hence 4321 ,,, zzzz  are concyclic. 

 

73. (b) Let iyxz += ; )()( yxiyxizz ++−=+ and ixyiz +−=  

 If A denotes the area of the triangle formed by izzz +, and iz , then 
1

1

1

2

1

xy

yxyx

yx

A

−
+−=  

  Applying transformation 3122 RRRR −−→ , we get 

  222 ||
2

1
)(

2

1

0

100

1

2

1
zyx

xy

yx

A =+=
−

−=  

74. (b) |1|2|1| −=+ zz  

  Putting iyxz += ⇒ |1|2|1| −+=++ iyxiyx  

  ⇒ |)1(|2|)1(| iyxiyx +−=++  

  ⇒ ])1[(2)1( 2222 yxyx +−=++  

  ⇒ 01622 =+−+ xyx . 

  Which is the equation of a circle. 

75. (a) Area of the triangle 18||
2

1 2=z 6|| =⇒ z . 

76. (c) We have 4|1||1| ≤++− zz  

  ⇒ 16|1||1|2|1||1| 22 ≤+−+++− zzzz  

  ⇒ 16|)1)(1(|2)1)(1()1)(1( ≤+−++++−− zzzzzz  
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  ⇒ 16|1|22||2 22 ≤−++ zz  ⇒ 7|1||| 22 ≤−+ zz  

77. (c) We have 21
2
2

2
1

1

2

2

1 1 zzzz
z

z

z

z =+⇒=+  

  ⇒ ,323121
2
3

2
2

2
1 zzzzzzzzz ++=++ where 03 =z  

  ⇒ 21, zz and the origin )0( 3 =z∵  form an equilateral triangle. 

78. (c) |||1| izz +=− ⇒ 22 |)1(||1| ++=+− yixiyx  

  ⇒ 2222 )1()1( ++=+− yxyx  

  ⇒ 0=+ yx i.e., a straight line through the origin. 

79. (a) |3||2| iziz −−=+−   

 ⇒ )|1()2(| ++− yix )|1()3(| −+−= yix  

 ⇒ 22 )1()2( ++− yx = 22 )1()3( −+− yx  

 ⇒ yyxxyyxx 21692144 2222 −++−+=+++−+  

 ⇒ 0542 =−+ yx .  

80. (b) L.H.S. 
n

i

i













−
+

=
)2/cos()2/sin(2)2/(cos2

)2/cos()2/sin(2)2/(cos2
2

2

φφφ
φφφ  

  
n

i

i









−
+

=
)2/sin()2/cos(

)2/sin()2/(cos

φφ
φφ ni

n

i

i

e
e

e
)(

)2/(

)2/(
φ

φ

φ
=












= −  

  φφ nin sincos += . 

81. (c) nn ii )1()1( −++  

 






 −++=

4
sin

4
cos

4
sin

4
cos)2( 2/ ππππ n

i
nn

i
nn  

 
4

cos)2(
4

cos2
4

cos2.2 2
1

22 πππ nnn n
nn

++
=== . 

82. (a) 
8

)8/sin()8/cos(1

)8/sin()8/cos(1









−+
++

ππ
ππ

i

i  

 ( ) ( ) ( )
( ) ( ) ( )

8

2

2

16/cos16/sin216/cos2

16/cos16/sin216/cos2













−
+=

πππ
πππ

i

i  

 ( ) ( )
( ) ( ) 8

8

]16/sin16/[cos

]16/sin16/[cos

ππ
ππ

i

i

−
+=  

 
88

16
sin

16
cos

16
sin

16
cos 







 +






 += ππππ
ii  

 16)]16/sin()16/[cos( ππ i+=  

 






+






=
16

16sin
16

16cos
ππ

i  = 1cos −=π . 
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83. (a) 332323 )()()1()1( ωωωω −−−=+−+  

       01133336 =+−=+−=+−= ωωωωω  

84. (c) We have )2sin2)(cossin(cos θθθθ ii ++  

        ...... 1)sin(cos =+ θθ nin  

  ⇒ 1).2sin()...32cos( =++++++++ θθθθθθθ nin  

  ⇒ 1
2

)1(
sin

2

)1(
cos =







 ++






 + θθ nn
i

nn  

 0
2

)1(
sin and 1

2

)1(
cos =







 +=






 + θθ nnnn  

85. (c) 53)3( i+−
53

53

22

3
2














+−= i  

 = 5353 )150sin150(cos2 oo i+  

 )]53150sin()53150[cos(253 ×+×= oo i  

 )]3022sin()3022[cos(253 oo i +++= ππ  

  ]30sin30[cos253 oo i+=











+=

2

1

2

3
253 i . 

86. (c)
5

4

)cos(sin

)sin(cos

ββ
αα

i

i

+
+

55 )sin(cos

4sin4cos

ββ
αα

ii

i

−
+=  

 = 5)sin(cos)4sin4(cos −−+− ββαα iii  

 = ]5sin5[cos]4sin4[cos ββαα iii ++−  

 = )]54sin()54[cos( βαβα +++− ii  

87. (a) 
nn

i

i

i

i









−+
++=









−+
++

αα
αα

θθ
θθ

sincos1

sincos1

cossin1

cossin1  

 

n

i

i



















−

+
=

2
cos

2
sin2

2
cos2

2
cos

2
sin2

2
cos2

2

2

ααα

ααα n

i

i



















−

+
=

2
sin

2
cos

2
sin

2
cos

αα

αα

 

88. (b) Given that 
4/3

3
sin

3
cos 







 + ππ
i 4/1]sin[cos ππ i+= .  

 Since the expression has only 4 different roots, therefore on putting  3,2,1,0=n  in 








 ++






 +
4

2
sin

4

2
cos

ππππ n
i

n  and multiplying them,  

 We get 






 +






 +=
4

3
sin

4

3
cos

4
sin

4
cos

ππππ
ii 







 +






 +
4

7
sin

4

7
cos

4

5
sin

4

5
cos

ππππ
ii
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89. (a) θcos2
1 =+
x

x  

 ⇒ 01cos22 =+− θxx ⇒ θθ sincos ix ±=  

 ⇒ θθ ninx n sincos ±= ⇒ 
θθ sincos

11

ix ±
=  

 ⇒ θθ sincos
1

i
x

∓= ⇒ θθ nin
x n

sincos
1

∓=  

90. (b) Let zi =−
10

sin
10

cos
ππ and 

z
i

1

10
sin

10
cos =+ ππ  

 Therefore, 

10

1
1

1



















−

−

z

z 10
10

)(
)1(

)1(
z

z

zz −=








−
−−=  

91. (c) standard problem 

92. (d) If ω  is a complex cube root of unity then 13 =ω  and 01 2 =++ ωω , therefore 

)1)(1( 22 ωωωω +−−+  

 4)2)(2( 2 =−−= ωω  

93. (b) 5252 )1()1( ωωωω −+++−   

  ωωωωωω 3323525 )(3232)2()2( −−=−+−=  

  32)1(32)(32 2 =−−=+−= ωω  

94. (c) ))()(( 2 yxyxyx −−− ωω  

  ))(( 222 yxyxyxyx −+−−= ωωω  

  322223 )1()1( yxyyxx −+++++−= ωωωω  

  33 yx −=  

95. (b) Multiplying the numerator and denominator by ω  and 2ω  respectively I and II expressions  

  
2

2

2

2

ωω
ωω

ωω
ωω

bac

cba

acb

cba

++
+++

++
++= 1

)(

)(

)(

)( 2
2

22

2

2

−=+=
++
+++

++
++= ωω

ωω
ωωω

ωω
ωωω

aac

cba

acb

cba  

96. (d) The thn roots of unity are given by  

  )....,2,1(,
)1(2

nkez n

ki

k ==
−π

 

  ∴
2 ( 1)

| | 1
i k

n
kz e

π −

= = for all nk ,.....,2,1=  

  ⇒ |||| 1+= kk zz for all nk .....,2,1=  



 www.sakshieducation.com 

www.sakshieducation.com 

 

97. (a) 























+














−−

+
−














+−

20

15

20

15

15

)1(

2

3

2

1

)1(

2

3

2

1

2
i

i

i

i

 

 = 












+
+

− 20

30

20

15
15

)1()1(
2

ii

ωω = 








+
+

− 2020
15

)1(

1

)1(

1
2

ii
 

98. (d) As ω=+−
2

31 i and 2

2

31 ω=−− i  

  1..)()( 23921820220 −=+=+=+∴ ωωωωωωωω  

99. (d) 1−+ zz 011 2 =+−⇒= zz ⇒ ω−=z  or 2ω−  

 For ,ω−=z 100100100100 )()( −− −+−=+ ωωzz  

                                = 1
1 2 −=+=+ ωω
ω

ω  

 For z = – ω2, 10021002100100 )()( −− −+−=+ ωωzz  

 
200

200 1

ω
ω += ωω

ω
ω +=+= 2

2
2 1

.1−=  

100. (c) 0134 =−+− xxx ⇒ 0)1(1)1(3 =−+− xxx  

 01 =−x  Or  013 =+x ⇒
2

31
,

2

31
,1,1

ii
x

−+−=  

 so its real roots are 1 and – 1. 

101. (d) 2222 )83()83(225 ωωωω ++++  

 222 )35()35(225 −+−+= ωω  

 )(518225 2ωω +−+=  

 .248518225)1(518225 =++=−−+=  

102. (b) xiix sinsinh = . 

103. (a) )()()1( 42223 nnnnnnn ωωωωωωω −+−+−=∆  

 ])([0)11( 32 nnnn ωωωω −++−=∆  

 0000 =++=∆ .  

 

 


