QUESTION BANK
TYBSC -SEM VI, MATHS- |

1. lim Im(z)
) Z-0 Z
@1 (b)i (c)-i (d) does not exist
2. lim-=
Z-02Z
@1 (b)i (c)-i (d) does not exist
(7% ifz#0
3. Iff(2) = {z ifz=0 then
(a) f is not continuous only at 0 (b) f is continuous on C
(c) f is discontinuous at 0 (d) None of the above
z%4+1
4. f(Z) = z349
(a) Continuous and bounded in |z| < 2 (b) Continuous but not bounded in
|z] <2
(c) Neither continuous nor bounded in |z]| < 2 (d) Continuous and bounded
everywhere
5. f(z) =-is
(a) Continuous and bounded in |z| > 0 (b) Continuous but not bounded in
|z] <0
(c) Neither continuous nor bounded in |z| > 0 (d) Continuous and bounded
everywhere
6. limni™ is
n—-oo
(a) Does not exist (b) 1 (c)0  (d) None of these
(1—i)23 ;
DT in the polar form equals
@) 272 &>z (b) 5 7/12 (c) 273/2 (d) None of these

8. 5¢°™/a +2¢ ™6 equals
@ (‘5ﬁ+m)+ i(sf‘z) M0 ()1 (d)i

2
9. z=a+1ib, z" = 1. Then z" lexpressed in the form A + iB is

(@ a™t +ip"1 (0)ya™t—ib™1 ()0 (d) None of these

10. z, = % iz, =V2+i(V2+1),23=2+43i, z, = _71+ i~/3, which of the points lie
inside the circle |z —i| = 2
@) zq, 25, 23 (b) 24, 25, 24 (€) z,,23,2,4 (d) None of these

11. Non- zero vectors z; & z, are perpendicular iff




@) Re(z,;2z,) =0 (b)Rez;, XxImz, =0 (c) Re(z,2,) =0 (d)
Im(Z_pZz) =0

12. Let|z| =1or|w| =1.Then |z — w| =

@ 11 —zw| (b) |1 — zw]| (c) |11 — zw| (d) None of these
13.() z=z (i) Re(z) =Z= (i) Im(z) === (V) Re (iz) = —Im(z) (v) Im(iz) =
Re(z)
a) Only (i), (i), (iii) are true. b) Only (iv) (v) are true
c) All statements (i) (v) are true d) None of the above.
14. (—V3-1)" =
(a) 23° (b) —23° (€)—=230—i (d)y23°+i
15. f(z) = 4x? + i 4y? =
(@ z+z (b) zz ) (1—-0z24+Q2+2D)zz+ (1 —-10)z2 (d)

None of these
16. Ifanellipse s(t) = 2 cost + isint,0 < t < 2z is rotated by Z/6 and centre shifted to

2 + i, then parametric equation r(t) of the resulting ellipse is
(@) r(t) = (V3 cost, V2 sint)
(b) r(t) = (ﬁcost—%sint + 2, cost +§sint + 1);0 <t<2m

(c) r(t) = (V2 cost,V3sint )
(d) None of these
17. The image of a circle under a linear transformation is
(a) straight line (b) circle (c) can be a straight line or a circle (d) any
curve
18. P(z) = ay + a;z + -+ + a,z™ is a polynomial of degree n > 1
Thenfork =0ton,a, =

@) k 1 p*(0) (b) =@ ©Z "fg (d) None of these
19. = 2" = nZ"~ is valid if
@n €z zeC (c)neN, z e C\{0}
(b)neZ\{0},zeC (d) n € Z\{0}, z € C\{0}
20. f'(20), 9'(zy) exists g'(zy) #0 f(z,) =0 = g(z,). Then 111‘2 fEZ;
(a) does not exist (b) 0 (c) ;:Z"; (@) [f'(z0) — g'(20)]lg' (20)]?
21.f@D=1,,z#0, f'(2) =
(a) does not exist (b) —Ziz (©0 (d) None of these

22. f(z) = Rez. f'(2) exists
(@ vz ecC (b)onlyatz=10 (c) no where on C (d) exist only on real axis



23.f(z) =ImZ, f'(2) exists
@vzeC (bonlyatz=0 (c) no where on C (d) exists only on
imaginary axix
24. f(z) = z— 7z, f'(z) exists

(@) onlyat0 (b) only at i (c)oncC (d) nowhere on C
25. f(z) = e¥e ™™

(@) f'(z) exists no where on C (b) f'(2) existson C

(©)f'(2) exists only at i (d) None of these

26. f(z) =x3+i(1—1y)3 Then
(@) f is differentiable only at z = f'(z) = 3x?
(b) f is differentiable only at z =i, f'(z) = 3z2
(c) f is differentiable only on C&f'(z) = 3x% — i 3(1 — y)?
(d) f is differentiable only at z = 0&f'(z) = 0

72

27. f(z) = {— z#0

(Z) otherwise

(a) Cauchy Riemann equations are not satisfied at (0,0)

(b) Cauchy Riemann equations are satisfied at (0,0) but f is not differentiable at (0,0)
(c) Cauchy Riemann equations are not satisfied at (0,0) but f is differentiable at (0, 0)
(d) None of the above

(28) F(z) = x3 4 3xy? + i(y3 + 3x2y) is analytic

a)onlyat 1,i b) only at 0 c)onlyat 0,1,i d)nowhere on*

(29) f(z) = (2x — y) + i(Ax + By) is an entire function then

a) A=1 ,B=1 b) A= 3 ,B=3 c) A= 2 ,B =2 d)none of these
(30) f(z) =eYcosx+ieYsinx, g(z) =z+z Then

a) Both f, g are analyticon C b) f analytic on C but g is not analytic on C
c) fnot analytic on C but g is not analytic on C d) Both f, g are not analytic on C
(31) f(2) =(z%-2)e*e ™™ ,g(z) =xy+iy h(z) =2xy+i(x?—y?)
a) f isan entire function, g and h are no where analytic
b) g is an entire function, f and h are no where analytic
c) hisan entire function, f and g are no where analytic
d) f,g, hall of them are analytic on C
(32) f(2) =x3+3xy? +i(y®+3x2%y)is
a) an entire function b) analytic on the unit disk

c) differentiable an x-axis  d) differentiable on x & y axes but analytic nowhere



2z+1
z(z2%+1)

a) onlyato b)0,+i c)onlyat + i d) None of these

(34) flx+iy)=x3—-3xy?2+i(3x%y —y3)

a) fisanalyticonC b) f is analytic only on the unit disk
c) f is analytic only on C\ {0} c) None of these

z2+1
(z+2)(z%+2z+2)

(33) The singular point off(z) =

are

(35) The singular point of f(z) =

a) +i by —2,-1+ i c)o0 d) None of these
(36) u(x,y) =x*—y%v=2xy
a) v &u are harmonic conjugates of each other

b) w is a harmonic conjugate on but v is not

I

c) v is a harmonic conjugate of v but u is not

d) None of these

(37) u = ax3 + bxy. For u to be harmonic, the value of a and b are
a) a=1 b=1 b)a=2 b=2 c) a=3 Db=3 d)none of these

(38) f(z) = i,z # 0. level sets of level sets of f real and imaginary parts of f are
a) Not orthogonal b) orthogonal c) equal c) None of these

(39) The image of a line under a fractional linear transformation is

a) aline b) a circle c) a line or acircle d) None of these

(40) The image of a circle under a Mobius transformation is

a) apoint b) a line c) acircle d) a line or a circle

(42) f(z)=1i 5 The image of the unit circle under is

a) b) unit circle c) the imaginary axis d) the real axis

(42) The value of integral fC g , Where C is the circle |z| = 3, described in positive sense is

a) 2mi e? (b) 2mi (c) e? (d) None of these
(43) If f is analytic in a simply connected domain D, then for every closed path C in D we
have

@ J. f@dz=1 ()], f(2)dz=0 (© [, f(z)dz #0 (d)None of these



(44) The value of integral |, ﬁ dz, where C is the circle |z| = 1, described in positive sense

is
(@& = ()= (0  (d) None of these
(45) Let C be the circle centered at 0 and radius 3 traversed once in the anti-clockwise sense,
- ezz .
then value of the integral |, Gy 97 0

@7 e? ()Ze? (e (d)—-e?
(46) The value of the integral frzzdz,where I'=Tyul,isgivenby Ty : y,(t) =et,0<t<m
and
L:y()=e®,0<t<m is
(8 = (b)3 ©4 (02
(47) Let C denotes the positively oriented boundary of the square whose sides lie on the lines
x =+2and y = +2, then fC% equals

(a) = (b) = (c) —2mi (d) 2mi
(48) The value of integral fC 23(‘12—14), where C is the circle |z+ 2| =3, taken in

counterclockwise direction equals
(a)2mi (b) 0 (c) mi (d) None of these
(49) If f(2) is analytic in domain D, then
(a) f(2) exists in D
(b) F™(2) does not exists in D
(€ f™M(z)=0 vneNinD

(d) insufficient data

(50) I = fcz‘dz where C is the line segment joining i to —i. Then I=
(a)Does notexist (H)0 ()1 (d);
(51) f:C— C, f(2) = z% Then [_f where C is the line
segment from0to 1 +iis
(a) Does not exist (b) i ()= (1—i) (d) —=(1—1)

(52) I = fr z2dzwherer:|z—1| =1.ThenI =
(a)Does not exist ~ (b) 4mi  (c) i (d) None of these
(53) I, = fc(z— a)*dz,n€Z.C:|z—al =rwitha € C, r >0,
then I, =

a)0 vn (b)2mi Vn
©I,=0 forn+-1,I_, = 2mi (d 1., =01, =2mi; Vn+ -1



(54) fC sinz dz = I, where C is any Jordan curve in the complex plane. Then I =

@m (b) 2mi ()0 (d) None of these
1
(55) fC m dz where C:|z| = 1 equals
@) 2mi (b) 1 (©0 (d) None of these

(56) I= fC 222(2_11) dz where C: |z — 2| = /2 traversed counter clockwise, then I =

@ 4Ti (b) O (1 d)m

z-1

(57) |, T dz; C:|z| =1 equals |

(a) m (b) -7 (¢)-=  (d) None of these
(58) [, €S2 _ 4z, C isbounded by x = +2,y = +2 equals

z(z%+8)
@ O (b) 1 (¢ 2 (d) none of these
(59) If f(2) is analytic at z, then following is the Taylor series of f at
zo, (f® represents k' derivative of f.)

W (z w O w fUz
(@) T L2z (0) Bo T (2 — 20 (0) 2o (z + 20)%  (d) None of these

k!
(60) £® (0)for f(z) =Xr ,(3+ (—1)™)"z"
@2 (b) 8 (c) -2 (d) None of these

(61) g®(0)for g(z) =¥ %2” is

(a) 2@-1) (b) 4¢i — 1) (©=(1—10) (d) None of these
(62) If f(2) isanalytic in domain D, then

(a)f ™ (z) exists in D (b) f™ (z) does not exists in D

© f™(z)=0,vneNinD (d) None of these
(63) 1—z+2z%...... for [z] < 1is

1 1

(a) - (b) = (c ); (d )E
(64) For|z| < 1, power series representation of a _1)2 is

(@1 +2z+3z%+- (b) Xooz™ () 2 0( 1)"z™  (d) None of these
(65) For |z| < 1, power series representation of s is

(@) 1+42z+3z%+- (b) 1 - 22 +3z% ...

©) Xy_o(=1D)"z" (d) Does not exist in the given region

(66) The Taylor’s expansion of f(z) = 28e3z around z = 0 iS

(@) Does not exist  (b) X%, —z z"8  (c) ¥x_,—z"*3  (d) None of these
(67) exp (2 £ 3mi) =

(a) e (b) —e?  (c)e? (d) e®
(68) exp (2 +mi/4) =



@  [fe+d O et © fa+) @ [fe-n

(69) exp (z+mi) =
@ expz (b)0 (c)-exp(2) (d) None of these
(70) |exp(—22z)| < 1 iff

@ Rez>0 (b)Rez=>0 c)imz<1 (d) None of these
(71) Ife* =2, thenz =
@ 0 (b) 1 (c)i dz=mn2+2n+Drmi n=0,+1,+2,...
(72) Ife” isreal, thenImz =
(a) nm, n=0,+1,+2, ... b=, neN  (©i ()i
(73)  exp(1z) = exp(iz) iff
(a)z = n% n=0,+1,.. (b)z=nm, n=0,+1,42,... (c)z=1i (d) None of these
(74) f(z) =sinz, g(z) =cosz
@) f is analytic on C but g is not analytic anywhere on C

(b) g is analytic on C but f is not analytic anywhere on C

(c) f & g are both analytic on C

(d) Neither f nor g is analytic anywhere on C
(75) cos(iz) = cos(iz) for

@z=nmiineN (b)V ze C (c)forz=0  (d) None of these
(76) sin(1z) = sin(iz) iff

@z=nmniineZ (O)V ze C (c)forz=0 (d) None of these
(77) Roots of the equation sin hz = i are

@ Z=(2n+%)7ri,nEZ Mz=mn+Dni,neZ

(©)z= nz—”; nez (d) None of these
(78) Roots of the equation coshz = 1/2 are
@@n+ Dri,neZ (b) z= (Znié)ni,nEZ
(C)(2n+1)§i,nEZ (d)Z=(2n—§)ni,nEZ
. 1 .
(79) The function eyl - RETERIRRRS
a) Analytic forall z € C b) Analytic only at z = 2i
c) Not analytic at z = +2i d) None of these

(100+75i)™ i

(80) The series Yoy —
(a) Convergent (b) Divergent (c) Absolutely Convergent  (d) None of these

|
n_n

(81) Radius of convergent of the series .7, Z is
(@) o (b) e (o)1 (d) None of these

(z=20)™
nn

iS

(82) Radius of convergence of the series .-,



(@) (b) 1 (c) 2 (d) None of these
(83) The radius of convergence of the power series Yo n?(z —i)*" is

(@) 1 (b) o0 (c) > (d) None of these
(84) If Y3 ,a,z™ has radius of convergence R than the series Y-, a,z?" has radius of
convergence
@ R () (©) VR  (d) None of these
(85) Radius of convergence of the series Y., 3,:1 is
@ g (b) 3 (c) Does not exists (d) None of these

(86) The Laurent series for f(z) = Z"ZL—l around z, = 0 is
@—-1- Ziz (b)y1+1/z (c)1 —i (d) dosen’t exist
(87)  The principal part in the LS expansion of f(z) = ZZZ+1
( )Z—H (b) (c )Z(Z 5 (d) None of these
(88)  The principal part in the LS expansion of f(z) =
(a) L2 (©~lfg, (A Noneofthese
(2n)!

(89)  The circle of convergence for the power series Yo, ) (z—-30D"is

2(z+L)
8z+1

0<|z|<1|s

1

@ lz-3il<l/, ®Iz-3il<1 (©Ilz-3il>1 ()lz-3il>1/,

(90) =0 [1 + (D" + zin] z"converges for

(@) lz| <1 o) 1zl <1/, ) -1<|zl<1 (d) None of these
(91) The principal part in the Laurent series expansion of f(z) = z3(2z11) on0<|z|<1is
1 1 1 1
@ St (b) ——; (c)———+— (d) None of these
(92)  The principal part in the Laurent Series expansion of f(z) = Z(Zl_l) in0 < |zl <1is
@ - - © S+ —§ (d) None of these
(92) The residue off atz =0 off(z) = Zcos; S cviiininnn.
a) % b) _—1 c)1l d) None of these
(93) |ff(Z) = m then Res f( 2) 1S ..o.ee...
5
a) 5 b) 5 c) 5 d) None of these

_ 1
(94) Let f(2) =

a) 6 and 4 b) 3 and 4 c) 4 and 6 d) None of these

(95) The value of the integral f = dz,where C is the circle |z| = 1 is equalto ......

then z = 4 and z = —3 are the poles of the order...........



a) 2mi b) _zgm )0 d) None of these

3
(96) The pole p of order m of f(z) = (22+1) iS.iiiinn.,

a) p=—m=3 b)p—7,m=3 c)p =0, m=3 d)None of these
(97) f(z) = —= have pole of order........
a) 1 b) 2 c)3 d) None of these
(98) The poles of the function % are at.........
) M, n is any integer b) Z"T” ,nis any integer
C) nm, n is any integer d)None of these
(99) The i =1is..........
a) 2mi b) i c)o0 d) None of these
(100) The residue at z = ia of f(z) = m iS.iii,
a) 0 b) 471‘3 c)4a3 d) None of these
(101) The residue at z = 0 of f(z) = z%sin (;)is .........
a) _?1 b) 2 c)—1 d) None of these
(102)The lntegralf - dz, where C is the unit circle |z| = 1is .........
a) 2mi b) i c)o0 d) None of these
(103) The integral fC zeé dz,where C is the unit circle |z| =11is .........
a) 2mi b) mi c)o0 d) None of these
(104) f(z) = 2 ; f has a pole of

@) order 3atz=2 (b)order2atz =3 (c)order2atz = 3/71 (d) None of these

(105)f(z) = E - f has a pole of

(@) orderlatnm,neZ (b)order2atnmr,n€Z
(c) order 1at ™/, ,n € Z (d) None of these

(108)/(2) = (22)"+ P f(2) =
@) 1 0 (©6  (d)—6
WONf() = —5—- () =

(z-1)%(z-3) z =
@ 1y 0 1/4 (©0 (d)1
(108) f(z) = e3/%. then
@) ‘0" is an essential singularity of f (b) ‘0" is a pole of f

(c) '0" is a removable singularity of f (d) None of these



3

(109)f(2) = 2+ P f(2) =
@ 0 (M1 (-1 (1
(110) f(2) = €°/; ;. , Then

@) ‘0" is an essential singularity of f (b) ‘0" is a pole of f
(c) '0" is a removable singularity of f (d) None of these
111) lim 3z4-223482z%2-2z+5 — 9
z—1 z—1
(a) 4+4i  (b)4-4i  (c) 2+2i (d) 2-2i
. z3427%+(2420)z+i
112) lzliril — =7?

(@ -1+2i  (b) —(1+2i) (c) 1+2i (d) 1-2i
113) Zl_i)lrgrll(z2 —5z4+10)="?
(@) -5+3i  (b) —(5+3i) (c) 5+3i (d) 5-3i
114) If f(z) = Z then
(a) fis analytic at z=0
(b) fis analytic everywhere in the complex plane except at z=0
(c) fis analytic everywhere in the complex plane
(d) fis not analytic at any point in the complex palne.
115) If f(z) = Z then
(a) f is continuous everywhere in the complex plane
(b) fis continuous only at z=0
(c) fis differentiable at z=0
(d) fis analytic everywhere in the complex plane.

116) L z
dz
@ ()1 (c)-1 (d) does not exist.
117) siniz =
(a) isinhz (b) icoshiz (c) isinz (d) icosz
118) cos iz =
(a) sinhz (b) icoshiz (¢) coshz (d) icosz
119) sinhiz =
(@) icosz (b) isin z (c) cosz (d)sinz
120) cosh iz
(@) icosz (b) isin z (c) cosz (d)sinz
121 taniz =
(a) itanhz (b) tanz (C) tanhiz (d) cotz
122) tanh iz =
(a) tanz (b) itanz (c) taniz (d) cotz

123) sinz =



iz iz eiz_+_eiz eiz_eiz eiz+eiz
(b) (c) (d)

2 2 20

—e

@ =

124) cosz =
iz eiz+eiz

(a) eiz;eiz) (b) eiz_;_eiz (C) eiz_'e (d)

21

2i

20

125) sinhz =
(@ =) (b= @ @)

2 2 2

4 4

126) coshz =
ef—e % ef—e™% ef+e” e‘+e”
@ =) b =— O=— =
127) If f is integrable along a curve C whose length is L and if there exist positive number M
such that [f(z)| <Mon Cthen | [, f(z)dzlis
@ 0 (b) <ML (c) <ML? (d)non existing number.
128) If f(z) is is analytic inside and on a Circle C having the centre at a and of radius r and
suppose [f(z)] <M for some constant M then [{"(a)| is <
(8) = foralln=0,12,.....

-1
(b) 22~ for all n=0,1,2,.....
rn+1

Mn!
(¢) 5 foralln=0,12,.....

(d) 1\:—:' for all n=0,1,2,.....

129)fc 7 dz along the line joining z= 0 to z=2i is
@1 M2 (©3 (d4
130) fc 7 dz along the line joining z= 2i to z= 4+2i is
(@) -8-8i (b) -8+8i (c) 8-8i (d) 8+8i
131) lzlm z2+1=
—i
(@ 1()-1()-i( di
132) Zlim,zz +1=
-1
@ 1(@®-1()-i( di
133) limz2 +1 =

Z—-2i

@ 3 (@{-3(@)-i( di
134) Zlim z2+1=

—->—21

@ 3 (@{-3(@)-i( di
135) Zler31izz +1=

(@ 8 ()-8 (c) -i( d)i
136) Zlim z2+1=

—->-=3i



@ 8 (b)-8 (c) -i( d)i
137) Zh_)ml 2z+1=

(@ 4i+1 (b) 22i+1 (c) -i( d)i
138) lim 2z+1 =

Z—-2i

@) -4i+l (b) 22i+1 (c) -4i-1( d)i

139) If f(2)= - then Res,,f (2) =

@ 4 () 6 () 8 (d 2
140) If f(2)== 43 = then Res,—3f (2) =

@) “s (b) 12 (c) 18 (d) 24
141) If f(2)= 2 then Res,,f (2) =

@ 2 () 4 (c) 6 (d38
142) If f(z)= =2 “r2z- “— then Res,_,f (z) =

(a) 1 (b) 3 ()57
143) If f(2)= “22 then Res, -, f (2) =

(a) 0(®m 1 ()23

144)95 dz where C is the Circle |z|=3 is

( z+1)*
(a) 8nie5 (b) 8rie ?(c) i (d)
145) 515 —dz where C is the Circle |z|= 1 is

(a) i (b) -t (©) -1 (d)

sin3z

146)45 L dz where C is the Circle |z|=5 is

(a; i (b)) 2m (©) @ (d)
147) gﬁcﬁ dz where C is the Circle |z|=3 is

@ 2n (b)) -2m (c) 2mie? (d)
148) gicg dz where C is the Circle |z-1|= 4 is

@ m () -m (€ 2m  (d)
149) gsc‘;—f dz where C is the Circle |z|= 2 is

@ = (b)) - (€ 2 (d)

SlTL

150)513 dz where C is the Circle |z|=1 is

(a) oo = e =

32 32 32

2mie

-2mi

-2mi

—3mi
32

-2



