COMPLEX NUMBERS AND GENERAL SOLUTIONS

1.1f i = v—1and n is a +ve integer, then i® + i"*1 + {"+2 + ["*3 =

@1 (b) i (c)i™ (@0
2. (E)n =1,thenn =
() 4 (b) 5 ©)9 d7

3. If w is a cube root of unity, then (1 — w)(1 — w?)(1 — wH) (1 — w?®) =
@) 3 (0) w ©) 9 () 1

4016 (1 + D)L +20) ... (1 + ni) = x + iy, then the value of 2.5.10 ...... (1 + n?) =

v VY Va+Vy 2 2 2 _ 42
(&) Z 4 8 (b) ZHL ©x2 +y @ x?—y
i — /ﬂ 2 2y2 —
5. 1fx+iy= rid then (x* 4+ y*)* =
c2+d? a?-bp? VaZ+b2 a?+b?
@ ZZp2 ) gz © ez (o) ez

6. If z = 1 + i, then the multiplicative inverse of z? is

(a) 2i (0)1—i ©3 (d) =

7. Ifa=cost9+isin6,then1)_r—z=

(a) i cot (b) itan? () cot (d) cot
8. The modulus and amplitude of E are
T T T T
(a) -1,- E (b) 1'5 (C) \/E'E (d) 1!Z
9. 1, w, w? are cube roots of unity, then their product is
()1 (b) -1 ©)w do
10. In the Argand diagram the points representing the complex numbers 7 4+ 9i,3 — 7i and —3 + 3i

(a) are collinear (c) form the vertices of an equilateral triangle

(d) form the vertices of an isosceles triangle (d) from the vertices of a right angled isosceles triangle

(cos 26—isin26)*(cos 46+isin48)~5
(cos30+isin36)~2(cos360—isin30)~°

11. If we express in the form x + iy, we get

(@) cos 216 +isin 216 (b) cos 496 + isin 196 (c) cos236 +isin436 (d) cos 496 — isin496

12. Let P be the point represented by the complex number z. Rotate OP (O is the origin) through%in the anticlock
direction, the new position of the complex number is represented by

(@ z+i (b) iz (€)z—i (d) §
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2mk . 2wk .
13. The value of [[$_, (sm% —icos %) is

(@0 (b) i (c)-1 (d)7
14.1fz(2 — i) = 3 + i, thus z2° =
(a) —1024 (b)1—i €)1+ (d) 1024
15. Let z; and z, be nth roots of unity which subtend a right angle at the origin. Then n must be of the form
(a) 4k (b) 4k + 3 (c) 4k + 2 (dy4k +1
16. The amplitude of sin% +i (1 — cos %) is
@)= OF © OFn
17. If\/§+\/%= 2cos, thenx® +x7 6=
(a) 2cos 126 (b) 2 cos 68 (c) 2sin 30 (d) 2 cos 36
18. Which of the following is a fourth root of % + i? ?
(a) cis 1—”2 (b) cis% () cisg (d) cis%
19. The smallest positive integer n for which (1 +i)?" = (1 — i)?" is

@1 (b) 2 (€)3 (d)4

20.1f 0 = 25 then (3 + @ + 302)* =

(@) 10 (b) —16 (c) 16w (d) 160>
21. The modulus and amplitude of l_l(fi)z are

(@) V2 and% (b) 1 and 0 (€)1 andg (d)1 andg
22. The amplitude of 1\73_1;/? is

@5 () § ©%F ()%
23. The real part of m is

@ -3 OF (©)3 Ok

(=V3+3i)(1-D)

24. The complex number m

when represented in the argand diagram is

(@) In the first quadrant  (b) in the second quadrant  (c) on the x-axis(Real axis)  (d) on the y-axis (Imaginary axis)
25. If 2x = —1 + /31, then the value of (1 — x% + x)® — (1 —x + x2)® =

(a) —64 (b) 32 ()0 (d) 64
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26. The modulus and amplitude of (1 + i\/§)8 are respectively
(a) 256 and 2?" (b) 256 and <. (c) 256 and 8?" (d) 2 and 2?"

27. The real and imaginary part of log, (1 + v3i) are

(a) log, 2 and % (b) log,2 and g (c) log, 2 and % (d) log, V2 and %
28. The conjugate of the complex number (11+_ii)2 is

@1+i b)y1-—i (c)—1+i (d)—1+i
29. The imaginary point of it is

(@1 (o (c) -1 (d)2
30. The amplitude of (1 + )% is

3m 31 51 51
@ - (b) = © -

31. If 1,w, w? are the cube roots of unity ,then (1 + w)(1 + w?)(1 + 0*)(1 + w?®) is equal to
(@0 (b1 () w (d) w?
32. If z is complex number such that z = —Z , then

(a) Real point of z is the same as its imaginary part (b) z is any complex number
(c) z is purely imaginary (d) z is purely real

33. The maximum value of |z| when z satisfies the condition |z + §| =2is

V3-1 (b) V3 +2 €)V3+1 (d)V3
34. All complex numbers z which satisfy the equation |Z—Z§| =1lieon

(a) Imaginary axis (b) real axis (c) neither of the axis  (d) none of these .
35. The complex number % liesin

(a) third quadrant (b) fourth quadrant (c) first quadrant (d) second quadrant

36. If p is the point in the Argand diagram corresponding to the complex to the complex number v3 + i and if OPQ is an
isosceles right angled triangle at ‘O’ ,then Q represents the complex number .

(@ -1+iV3 (b)—1+ivV3or1—iv3 (c)1+iV3 (V3 —ior1—iv3

LT N
L. 1+sinz+icosz) | . . .
37. The smallest positive integral value ‘n’ such that (m) is purely imaginary is, n=
8 8

(@3 (b) 2 (c)8 (d) 4
38. The least positive integer n for which (fl_;ii: is positive is
(a) 4 (b) 3 (c) 2 (d)1
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39.fx+iy= (—1 + i\/§)2010 then x is

(a)22010 (b)__22010 (C)l (d)-—l
40. The value of 1+N§2 is
(1+77)
(a) 20 (b) 9 (c)2 (d)3

41. If w is an imaginary cube root of unity, then the value of
1-w+ w01 —-w?+ 0®)A —w*+ «d) ..2n factors is
(a) 22" (b) 2™ (c)1 (d)o

42. The conjugate of ﬂ is
5+7i

1 ) 1 , 1 . 1 .
a.ﬁ(1—311) b.ﬁ(31+1) c.ﬁ(31—z) d.ﬁ(1+311)
43.If z;, z,, z5 are complex numbers such that  |z;| = |z,| = |z5| = Zi + Zi + Zi| = 1then |z, + 2z, + z5| is
1 2 3
a.3 b.> 3 c.<1 d.1
. 1 w333 1 W33
44.1f i =+ —1,then 4 + 5(—5+7) + 3(_5+T) is equal to
a.1—iV3 b.—1+iV3 c. iv3 d. —iv3
45. A point P represents a complex number Z which moves such that |z — z;| = |z — z,], then its locus is
a> a circle with centre at z; b> a circle with centre at z
c> an ellipse d> perpendicular bisector of the line joining z; & z,

46.If z = cis [3%] ,nh=123,..thenz;z,275 ... is

a.i b.-i c.1 d. -1
47.If a is a complex number satisfying the equation a? + @ + 1 = 0 then a?°1! is

a. a? b. a c.—1i d.1

a+bw+cw?  atbw+cw?

. 2T
48. If = cis—, then the value of
3 ctaw+bw?  b+cw+aw?

a.0 b.2 c.1 d.—1

49.If |Z? — 1| = |Z| + 1, then Z lies on
a. an ellipse b. imaginary axis c. circle d. real axis

50. I |Z] = 1, then —2 is
1+Z

a.z b.Z c.1 d.Z+Z
51.If Z; & Z, are two non zero complex numbers such that |Z; + Z,| = |Z;| + |Z;| then argZ, — argZ, is
a. 0 b.g C.T d.—g

52.1f(1+ DA +20(1+3))(1+4i)=G—1)({—2)({ —3)k,Kisreal thenk =
a. V17 b. i\/ﬁ c.w d. none

53. Let Z; & Z, be nth roots of unity which subtends right angle at the origin. Then n must be in the form
a. 4k + 3 b. 4k c.4k+1 d. 4k + 2
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54.If Z = ilog(Z + \/§), thensinZ is

3

a. V3i b. 2i c. i d.o
55. The area of the triangle formed by the points representing the complex number Z,iZ and Z + iZ where
— i 121 11712
Z=x+1iyis 3 b-2|Z|
¢ |z|? d.2|x% - y?|
56.If argZ < 0, then arg(—Z) — arg Z is equal to
a.m b.-m c. —g d.%

57. For all complex numbers Z,, Z, satisfying |Z;| = 12 and |Z, — 3 — 4i| = 5, then the minimum value of

|Zy — Z,| is a.0 b.2
c.7 d.17

58. The locus represented by |Z — a|? + |Z — b|? = 5 represents
a. parabola b. circle c. ellipse d.
hyperbola

59.1f Z # 0, then fOSO arg(—|Z|) dx equals

a. 50 b.0 c. not defined d. log\/EZI

60. The amplitude of (—i)> is
(a) -7 (b) (c)5 (d) -

61. If w # 1is a cube root of 1 then the value of w'® — w3 is

(dJw—1 (b)w+1 (c)—1 (d)o

62. The value of (w — w?)*is
(a) =9 (b) 9i (c) 9 (d) —9i

63. If 1, w, w? are cube roots of unity then they are in
(a) A.P (b) G.P (c)H.P (d) A.G.P

64. If a is n root of unity then the value of ¥7_; a” is

(a) a™ (b) @ (c)1 (d)o
x?-1
65.If x = cosa + isina then——s
x2+1
(a) tana (b) cota (c)itana (d)-itana

1 1
66. The expression (a + ib)» + (a — ib)n has
(a) only the real part (b) only the imaginary part
(c) both real and imaginary part (c)O

67. The real part of e **)% js
(a) e(*¥*+¥?) (b) ¥~V (c) e¥**Y* cos 2xy (d) e¥*~* cos 2xy
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68.

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

The value of sinh ix is

(a) sinx (b) isinx (c)-isinx (d) sinh x

If the area of triangle formed by z, z + iz & iz is 50, then the value of |z| is
(a) 1 (b) 5 (c) 10 (d) 15

If (x+2y)+i(2x +y) =1+ ithen(x,y)is

(a) (33) () (-3.-3) ©(3) (d) (~3,-3)
.If%+i%+ii7+i%:x+iy,then (x,y)is

fx=a—b,y=aw—bw?z=aw? — bw then the value of xyz is

(a)o (b) a® — b3 (c)a® + b3 (c) (a—b)3

If @y, ay, a3, a4, as, ag are sixth roots of unity then the value of
A+a)A+a)A+a3)A+a,)A+a5)(A+ag) is
(a)o (b) 2 (c)1 (d)-1

If @y, ay, a3, a4, as are fifth roots of unity then the value of
A+a)A+a)A+az;)(A+a,)(A+ag)is

(a)o (b) 2 (c)1 (d) -1
If @« & B are different complex numbers with |8] = 1, then |£;;B| is equal to
(a) 0 (b) 5 (c)1 (d) 2

If A, B, C, D are angles of a quadrilateral then the values of cisA cis B cis C cis D is
(a) i (b) -1 (c)1 (141

Ifx =cosa+isina,y =cosf +isinf,z=cosy+isiny and x?y + y%z + z%2x = xyz, then

cos(a — B) + cos(B —y) + cos(y —a)is
(a)1 (b)O (c) —1 (d) does not exist

The real part of log(logi) is

(a) g (b) logg ()0 (d) does not exist.
If z* = ithenzis
(a) 1 (b) i (c) cis% (d) cisg

If w is an imaginary cube root of unity, then the conjugate ofﬁ is
(@)1 —w b)1+w (c) w (d) w?

In any AABC, the value of (ei“‘eiBeiC)2012 is
(a) 1 (b) —1 (c) 0 (d)A+B+C
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82.If a,B,v, & are the roots of the equation x* — 1 =0, then |1 + a|*® + [1 + B|*° + [1 + ¥|*° + |1 + §|*°
is divisible by
(a) 17 (b) 10 (c)5 (d) 19

83. The value of (cosh x + sinh x)™ is
(a) cosh x + sinh x (b) coshnx + sinhnx (c) coshnx —sinhnx  (d) none

84. The value of sum Y12 (i™ +i"*1) , is

(a) i (b)i—1 (c) -i (d) 0

85. If nis an odd integer, then (1 + i)™ + (1 — i)®™ is equal to
(a)0 (b) 2 (c) =2 (d) none of these

86. The value of sin™! {% (z— 1)} , Where z is non real , can be the angle of a triangle , if

(@)Re(z) =1,Im(z) =2 (b)Re(Z)=1,-1<y<1 (c) Re(z) + Im(z) = 0 (d) none
87. The Im(z) is equal to

(a) % Z+2) (b) % Z-2) (c) % (Z - 2)i (d) none of these
88.If=1+4+itana ,r<a < g’z—n,then |Z| is equal to

(a) seca (b) -seca (c) coseca (d) none of these

89.If (x —1)* — 16 = 0, then the sum of non real complex values of x is

(a) 2 (b)O (c) 4 (d) none
90. The value of amp(iw) + amp(iw?) , where w is a non real cube root of unity is
(a) 0 (b) > (c)m (d) -

91. If a is a non real Y1, then the value of 2/1+a+a®+a™+a™?| js aqual to
(a) 4 (b) 2 (c)1 (d) none

92. If the fourth roots of unity are z;,2,,23,2, , then zZ + z2 + zZ + zZ is
(a)1 (b)O (c)i (d) none

93. \/—1 — \/—1 —+v—1—-- isequal to

(a) w or w? (b) -w or — w? (c)l1+iorl—i (d)—1+ior—1-—i

94. The inequality |z — 4| < |z — 2| represents the region given by

(a)Re(z) >0 (b) Re(z) < 0 (c)Re(z) > 2 (d) Re(z) > 3
95.If |z1| = |z,| = |z3] = |z4|, then the points representing z, , z, , Z3 , Z4

(a) concyclic (b) vertices of a square (c) vertices of a rhombus (d) none
96. The expression tan [i log (%)] reduces to

(@) i b) 255 (0 75 ()
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97. If zis a complex number, then z% + z2 = 2 represents

(a) circle (b) parabola (c) hyperbola (d) ellipse
6i —-3i 1
98.If | 4 3i —1|=x+iy,then
20 3 i
@x=0,y=1 (b)x=1,y=3 (c)x=0,y=3 (dx=0,y=0
1+0\8  [1-i\8.
99. The value of (ﬁ) + (ﬁ) is
(a)4 (b) 6 (c) 8 (d) 2
100.If x + iy = z:z ,then x? + y?is
(a)1 (b) —1 (c)O (d) none

1. The general solution of tan3x = 1 is
s nm s s
(a) nmw + Z (b) ? + E (C) nrm (d) nm + Z
2. The solution of tan 260 tan 6 = 1 is

@3 (b) Bnt1)Z © @nt 17 (d) 2nm £ %

3. If sinx — cosx = V2, then x =
(a) 2nm (b) nr ©) 2n+ Dr (d) 2nm + =

4. If sinA = sin B and cos 4 = cos B, then
@A=nt+B (b)A=nm—B (c)A=2nm+B (dA=2nmr—B

5. If A and B are acute angles such that sin A = sin®?B and 2cos?4 = 3cos?B, then A is
@2 (b) ©2 OF
6. General solution of tan 50 = cot 26 is
@ 6=""+7 (0)0="+% ©6=""41 do="-—

14

7.1fcosO = —%and 0 < 6 < 360°, then the solutions are

(a) 6 = 60°,240° (b) 6 = 120°,240° (c) 6 = 120°,210° (d) 6 = 120°,300°
8. The general solution of the equation sin + cos 6 = 1 is
(@6 =nr+ ()" + 1)§,n =0,+1,+2,.. (b) 6 = 2nm,n = 0,+1,+2, ...
(c) 6 = 2nm + g,n =0,+1,+2, .. (d)6 =nm— (1 - (—1)")%,n =0,+1,+2, ..

9. The general solution of the equation tan26tanf = 1forn e Zis0 =
@ @n+1)7 (b) (4n+ 1) ©@n+1)7 @) @n+1)3

10. If 0 < x < m and 815i0°¥ 4 81¢0s** = 30, then x =
T T T 3T
@ - (b) 5 ©5 ()~

11. The general solution of sin x — cos x = /2, for any integer n is
(a) nm (b) 2nm + 2% () 2nm d) 2n + Dr
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12. If sin 36 = sin 6, how many solutions exist such that —27 < 6§ < 2m?

@9 (b) 8 ©7 (d)4
13. If 1+ sinx + Sin%x + oo e Upto 00 = 4+ 24/3,0 < x < mand x # % then x =
21 T T T
@ (b) 5 ©< 3

- . . 1.
14. The general solution of 1 + sin? x = 3sinx cosx , tanx # S is

(a) 2nm — % (b) 2nm + % (c) nm + % (d) nm — %

15. A value of  satisfying sin 56 — sin36 + sin 6 = 0 such that 0 < 6 <~

T T T T
@ (b) = ©7 (3
16. The general solution of cos x + sinx = /2
(a)x=2nn+% (b)ZnE—% (C)x=nn—% (d)x=n7r+%

17.1f log10(1 — cosx) + log,o(1 + cosx) = 0, then x =

1 s s
a)g b) —§ C)E d) -
18.1f = cosx & y =sin3x,thenxis
T s s
a)g b)z C)E dm

19. General solution of tan 8 + tan 26 + V3 tan 6 tan 20 = V3 is@ =

a)nmw + = b)‘mr+E c)mr—E d)l(nﬂ+z)
3 6 3 3 3
20.If sin 11x sin4x + sin5xsin2x = 0 , thenxis
nm nm nm nm
(a) 5 (b) <~ (c) (d)=-
21.Iftan 6 + sec@ = p, then & can be written as
_1 [1+p? _1 [1+p? —1[ 2p _1p%-1
(a) sec [—zp ] (b) cos [—Zp ] (c) tan [p2-1] (d) tan T
22. The general solution of the equation(Z - \/§) cosf —sinf =3 —1is6 =
a)2nm — 5— b)ZnHiE—s—n c)ZTmiE d)2nni£—5—ﬂ
12 3 12 4 4 12

23.1f 0 < x < m and 815"°% 4+ 815" = 30, then x =

a) d)%”

SE!

b) g <)

e

24. The general solution ofsin x + cos x = k, where k is the minimum of 1anda®? —4a + 6,a E Risx =

a) 2nm b)2nn+(—1)ng c)2nn+(—1)n§—§ d)2nn+(—1)"§

25. The most general value of 8 which satisfies sin 8 = —% &tanf = % is
a) 2nn+% b)2nn+117” c) 2nn+%ﬂ d) 2nﬂ+%

26. The equation sinx + siny +sinz = =3 for 0 < x < 2,0 <y <2m,0 <z < 2m has
a) one solution b) two sets of solution c) four sets of solution d) no solution
27. The number of values of x in the interval [0,5m] satisfying the equation 3sin?x — 7sinx +2 = 0 is

a)o b) 5 c) 10 d)6
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28.1f 1 + cosx + cos?x + cos3x + -+ =2 —+/2 , thenx(0 < x < m) is
3T T T T
29. The equation sinx + cosx = 2 has

a) one solution b) infinite many solution ¢) no solution d) three solution in [— g,%]

30. The number of values of x in the interval (0,2m) such that 4sin? x = 1 is
(a)2 (b) 3 (c)4 (d)6
31.Ifx = tan@andx+%: 2then @ is

(a)% RS (0= (d)

T

32. The equation eSin* 4+ ¢~SINX 4 1 = ( has
(a) only one solution (b) infinite solutions (c) no real solutions (d) 3 solutions

33, |f 2sinx+cosy — 1 16Sin°x+cos®y — 4 then sinx is

1 1 V3 1
(@); (b) £ 7 ()£ (d) £
34, |f 21*+cos?x+cos® x4+ — 4 then the value of x are
Vs T Vs Vs s Vs Vs Vs
(a)z.—z (b)g,—g (C)g.—g (d);.—;

35. The smallest positive integer satisfying log os » Sin x + 108, x COSX = 2 is

@3 (b) 3 ©F (@)=
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