V.P & R.P.T.P.SCIENCE COLLEGE

VALLABH VIDYANAGAR
B.Sc.(MATHEMATICS) SEMESTER - 6
Multiple Choice Questions Of USO6CMTH21
(Complex Analysis)

By

Tejaskumar C Sharma



Multiple Choice Questions of Complex Analysis

US06CMTH21

Unit-1
Que. Fill in the following blanks.
(1) Domain of f(z) = o i_ ] IS oo
(@) C—{i} (b)) C—{=i} () C—{=£1}(d)
(2) Domain of f(z) =z + ~ IS
(@ C—{0}(b) C—{i} (¢ C—{+£1}(d)

(3) Domain of f(z) =

C - {+i}

C - {+i}

(a) {z € C / [f?”j;:O}(b){zGC / Rez # 0} (c) { € C / Imz # 0} (d)

{z€C / Rez#1}

z

(4) Domain of f(z) =

@) {z€C / Im: 40} (b){zeC / Rez#0} (c){€C / Imz =0} (d

{z€C / Rez#1}

1
(5) Domain of f(z) = =22 1St

(@)  {zeC/lz|#0} (b) {zeC/lz|#1} (o)

(6) Cartesian form of f(2) = 22 is f(2) = oeeivevriirennn
(a) 2 +y*+i2zy (b) 2% —y® + 22y (c)

(7) Cartesian form of f(z) = 22+ 2iz 18 f(2) = ooeeivvcerrreenn.

{zeC/z#1} (d)

2?2+ y?* —i2xy (d)

{zeC/lz| = 1}

22 —y? — i2xy

(a) 2% —y? — 2y +i22(1 — y) (b) (22 + % — 2y) + i22(1 — y)(c) (x* +y* + 2y) +i22(1 — )

(d) 2* —y* = 2y —i22(1 — y)

(8) f(2) = (z* — y* — 2y) +i(2x — 2xy) can be expressed as f(z) =..cccccocevrrirennnn.

(a) 22+2z (b) Z22+iz (c) 22—2iz (d) 2%+ 2iz

© 1) = (o4

%) can be expressed as f(2) =....ccccooiiiiiennn,
=Ty

+
(a) z—2zt (b) z—2z1 (¢) z2+2z' (d)z+2z1!
T —
(a) -1 (b) 0 (¢) 1 (d) does not exist
(11) Zh_)n; f(z) =00 iff ... =0
. 1 ) 1 1 o1
@ dm oy 0 Iy e (D) @y
(12) Zlirgo f(z)=wo iff = wy
: 1 : 1 : 1 .1

Tejaskumar Sharma



Multiple Choice Questions of Complex Analysis USO6CMTH21

(13) li_)m f(z) =00 iff . =0
. 1 . 1 ) 1 o1
(&) Jim w5 (b) iy @ (c) lim f (;) (d) T~

(14) f(z) = || is differentiable only at ...................
(a) z=1(Mm) 2#0(c) =2z=0(d) =z#1

0 )0 (atg) @ (o) @ ()

0 (w550 (i) 0 (i) @ (o)

(a) (r—7r"Ycosf (b) (r—r"Ysind (c) (r+rYHsing (d) (r+r")cosb

(18) Im(z+27") = oo
(a) (r—r"Ycos® (b) (r—rHsinh (c) (r+r1)sinfd (d) (r+r"')cosd

(19) Re(22 + 24+ 1) = oo,

(a) 2*+3xy*+2+1(b) —y*+3zy*+y (¢) —y*+3yz?+y (d) 2°—3zy*+a+1

(20) Im(234+2+1) = oo,

(a) 2*+3xy>+z+1(b) —*+3x>+y (c) —v*+3yz?+y (d) 2°—3ay’+ax+1

(21) Re(2> + 24 1) = oo,
(a) 713cos30 +rcosf +1 (b) rPcos30 + r?cos20 +1 (c) 713cos30 + cosf + 1
cos 30 + cosf 4 1

(22) Im(2>+2+1) = e,

(a) r3cos30+rcosf+1(b) r3sin3f+rsinf (c) r?sin20+rsinf (d) r3sin30+rsind+1

(23) For f(2) = 2%, Upz = ceoveerverrennns
(a) 0(b) 2 (¢) 1 (d) 2z

(24) For f(2) = 2%, U = weeeeeeeeiicinne
(a) 0(M) 2 (¢) 1 (d) 2=z

(25) Derivative of (222 +4)5 IS woooveverrenan
(a) 202(22%2+i)* (b) 5z(222+0)* (c) 102(222+4)* (d) 20(222 +4)*

(26) Derivative of (1 —422)%is .cocviiiininnn.
(a)  24z(1—42%)2 (b) —24(1 —42*)% (c¢) —242(1—82)* (d) —24z(1—4z2%)?

ryly —ix) . .
(27) f(2) = PErao il_r{(l) (2) along the line y = x is ..o

(@) —i/2() 0 () 1 (d) i/2
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yly —iz) . : 5.
(28) f(2) = W , llg(l) f(2) along the line y = 2% 1S .ocoeeviiiiiiiiii,

(@) 1/2(0) 0 (¢) i/2 (d) —i/2
UNIT-2

(1) If f is differentiable at zy then C-R equations are satisfied at ...................
(a) z (b) 1 (¢ 0 (d) 2.

(2) If C-R equations are not satisfied at zy then f(z) is ... at 2o .
(a) differentiable (b) not differentiable (c¢) need not be differentiable (d) none of these .

(3) If C-R equations are satisfied at zy then f(z) is ......ccceveiininn, at zp .
(a) need not be differentiable (b) not differentiable (c) differentiable (d) none of these .

(4) If f(z) = 2x + iy*x then f is differentiable at ................
(a) 2 (b) 1 (¢) 0 (d) none of these
3
4
(5) Singular point of f(z) = E —ZS)—(FzQ Y ATE Z = ivoeeeieaerann
(a) V3, i (b) +v3 (¢) £v3 , £i (d) none of these

23 +4
(6) Singular point of f(z) = CEEEY ATE Z = overreeeeinnennnn.

(a) V3,4 (b)) £/3 (¢) £V3, £ (d) £V3i, +i

3 .
(7) Singular point of f(z) = ﬁ AT Z = iivoeieiiieiiens
(a) 1,2 (b 1, i (¢ 1 ,3,¢(d 1,2,1
. . 2z
(8) Singular point of f(z) = TR TE 7= e

(a) 0, 1 (b) 2,0 (¢) 0, ¢ (d) 0, +i
2 +4

O =@y

(a) {£v3 , +i} (b)) C—-{V3, i} (c) C—{V3, =£i} (d) none of these

3 .
(10) f(2) = ﬁ is analytic in ..o

(a) {+v1, £2} (b) C—{1,2} () C—{3, 2} (4 {1,2}

2z

(11) f(2) = 1)

() C—{£i} (b) {0, +i} () C—-{0} (d) C—{0, +i}

is analytic in ....................

is analytic in ....................

(12) If u(x,y) = y* — 3z%y then ....cocoovveen.
(@) Upp + Uy =0 (b) U+ Uy =0 (c) up+uy =1 (d) none of these
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(13) If u(z,y) = 2z — 2

(a)  Uyy + Uy =0

x® — 3zy?
(14) FOI" u = W
(&) 0 (b) i
% — 3xy?

(15) For u = Y
(@ 0 (b) i
3 2
y® — 3yx

16) F =
(1) For u = 20
(a) 1 (b) i
3 2
y° — 3yx
17) F =

( ) oru 5L’2 +y2
(a) 0 (b) i

23—y

18) F = —
(18) For u e ,
(&) 0 (b) i

3 3

-y

19) F = —
(19) For u Y ,
(a) 0 (b) i

x3+y3

20) Fi = —
(20) Foru =20
(a) 0 (b) 1

23 4y

21) Fi = —
(21) For u el

@) 0 (b) i

+ 3zy? then ..o,
(b) Uze + Uyy =0 (c)

s Ug = e,

() -1 (d) 1

y Uy = e

(© -1(d) 0
() -1 (@ 1
() -1 (@ 1

(22) For f(2) =iz +2 , Up+iU; = ccooviiiiiiinnnns
(a) 0 (b) i () —i (d) -1

(23) For f(2) =€ |, Uy + iUy = coovivierieins
(a) e * (b) i (¢) —e* (d) -1

(24) For f(2) = 2% | Up +100p = coovveirerernne,

(a) 1 (b) 322 (¢) —i (d) @ 2?
(25) For f(2) = 2% | Upp + iUy = cooroviiie

(a) 6z (b) 322 (¢) 2z (d) 22
(26) For f(2) =2z Im(2) , Uy +iUs = cooeevieriernn.

() = (b) g

none of these
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(27) For f(2) =2z Im(z) , uy+ivy = .ccooovninnnnn.
(a) z= (b) y (¢) x+i2y (d) x—1i2y

(28) For f(2) =1/z |, Uy +iUp = coevriieierene,
(a) —1/z (b) z (¢) 1/22 (d) —1/2?

(29) Harmonic conjugate of 2 — ¢? is .coocoociviereiene.

(a) zy+C (b) ay*+C (¢) 2*+¢y*+C (d) 2zy+C

(30) Harmonic conjugate of 2z(1 — ¢) iS «ooeeevvevrveennnnn

(a) 2*42zy—y*+C (b)) 24zy—y*+C (¢) 2°4+¢*+C (d) 2*+2z2y+y*+C

(31) Harmonic conjugate of sinhxsiny is ..........ccceee.

(a) coshzcosy+C (b) —coshxzcosy+C (c) —coshzcoshy+C (d) —coszcoshy+C

32) H i jugate of IS teieiee e
(32) Harmonic conjugate o e is 2
x Ty x —x
——+C (b C —+C (d — +C
(a) :EQ +y2 + ( ) 1-2 +y2 ( ) .I'2 +y2 + ( ) ZL'Q _|_y2 +

(33) Harmonic conjugate of 2z — 23 4+ 3xy? i .ocoocvoiereennnn.

(a) 3z%y+2y+y3+C (b) —32%y+2y+y>+C (¢) —2?y+2y+y*+C (d) —322y+2y—y3+C

(34) Harmonic conjugate of 4® — 322y 1S .oovvevvereienn.n.

(a) —3yx+a*+C (b) 3z —23+C (c¢) -3yfrx+z*+C (d) —=32*y+y*+C

UNIT-3

(a) e/2(1—14) (b) e/2 (1414) (c) Yy (d)  none of these

() —e™ (b) € (o) —e (4 —e

(6) lim expz = .cccooiiiinins

Z——00

@) oo (b) 1 (¢) 0 (d) -1

(7) if €* is real then I'mz = ................. , nEL.
(a) 27 (b) nm (¢) 7 (d) n
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(8) if e* is purely imaginary then I'mz = ................ L, NEZ.
(a) Cn+Lm (b) 2n7 (¢) 7 (d) (2n+1)7/2

(9) et =e* then 21 — 29 = ceevenennn.
(a) 2nmi (b) 2nw (¢) nmi (d) (2n+ D)

(10) e** = e * then 21 = ..o
(a) —zm+2nmi (b)) zm+2nm (¢) —z (d) 2

(11) e is periodic function with period ................... L, NEZL.
(a) nmi (b) 2nw (c¢) 2nmi (d)  (2n+ 1)mi

(12) exp(iz) = exp(iz) iff z= ... , n € Z.
(a) 2nmi  (b) 2nm (c) nt (d)  (2n+1)m

(13) siniy = .ccveeenenne.
(a) sinhy (b) isinhy (c¢) —isinhy (d) cosiy

(14) isiniy = ..ooveenenne.
(a) —sinhy (b) dsinhy (¢) —isinhy (d) cosiy

(15) COSIY = .evvviieiiein,
(a) icoshy (b) icosy (c) —coshy (d) coshy

(16) sinzcoshy + icoSTSINAY = .cocooviviiiiiia
(a) sinz (b) sinhz (¢) siny (d)  cosz

(17) cosxcoshy — isinrsinhy = .......c.........

(a) sinz (b) sinhz (c)  cosz (d) coshz

(18) For z =z +1y , |€*] = ccooviiininns
(a) e (b) €Y (c) et (d) el

(19) For z =x +1iy , Arg(e®) = covvvvennenn.
() y+nr (b) y () nr (d) y+20n

(20) Period of e*/? = .................. nez.
(a) nmi/2 (b) 2nmi (¢) nx/2 (d) nmi
(21) If e* = —1 then z = ... nez.
(a) 2n+1)m (b)) 2nmi (¢) (n+D7r (d) 2nrwi
(22) If € = —1 4 /3i then Re (2) = oo, nez.
(a) m2 () 2 (¢ 4 (d -1
(23) If e = —1 4 v/3i then Im (2) = ooeevevereennn, neEL.
() %+ (b) 2?” P _TQW +onr (d) %ﬂ 4+ onr
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(24) If €2 = 14 /3i then Im (2) = oooovereennn. me.
(a) g +onr (b) gﬂ
(25) e* P =1then 2 = .ocoovviiii,
1
(a) nmi/2 (b) —+4+mnmi (¢) 24+nm (d) In 3 + nmi

— 2
+nm (c) Tﬁ +2nm  (d) ?ﬂ + 2nm

(26) e < 1iff oo,
(a) Rez=0 (b) Rez<0 (¢c) Rez>0 (d) Imz>0

(27) Period of sin2z = ......cccouenen nez.
(a) 2 (b) 2nm (¢) nm (d) 2nmi

(28) Period of cosh2z = ..., newz.
(a) m (b) 2nm (¢) nm (d) 2nm

(29) sin(zy + 22) +sin(2z1 — 22) = oevvevieiiee
(a) 2sinzysinze (b)) 2coszjcoszy (¢)  2coszysinzg (d)  2sin zp cos 2y

(30) sin(z; + 29) — SiN(21 — 22) = weevveerieernnn,
(a) 2sinzisinzy (b) 2coszicoszy (€)  2coszysinzg (d)  2sinz;cos 2o

(31) —2sin (21 —; 22) sin <Z1 ; z2> =

(a) cosz —sinzy (b) cosz; —coszy (¢) coszp —sinzy (d)  sinz; — coszy

(32) cos(z1 — 22) — cos(21 + 22) = cevvviiieenn,
(a) 2sinzisinzy  (b) 2coszicosze (¢)  2coszisinzg (d)  2sinz;coszg

(a) sin’z —sinh®’y (b) sin’x +sinh’y (c) sinh®*z 4sinh*y (d)  sinh®z +sin?y

(34) |cosz|> = o,

(a) cos’z —sinh?’y (b) sin?x +sinh’y (¢) cos’x +sinh*y (d) sinh®z +sin’y

(35) Zeros of sin Z A 2 = e, , NEL.
(a) nm (b) 2nm (¢) nm (d) nwr/2

(36) Zeros of cos 2 A 2 = e, , n€Z.
(a) (n+L)m (b)) Cn+1)x/2 (¢) 2nmi (d) 2n+1)x

(37) Zeros of sinhg ATE€ 2 = \iovieeieannnnn , nEZ.
(a) nm (b)) 2nmi (¢) mnmi (d) nwi/2

(38) Zeros of cosh 2 e 2 = e , NEZ.
(a) (n+DLmi (b) (2n+1)in/2 (¢) 2nmi (d) (2n+1)mi
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(39) Re (log(=1 —v31%) = coevovevernnn.
(@) n2 (b) 2 (¢ 4 (d -1

(40) Im (log(—1)) = eereeieeenn.
(a) Inl (b) (2n+1)m (¢) 2nm (d) (n+m7

(41) Re (log(1 — 4)) = ceveeeeeenn.
(a) Inv2 (b) V2 (¢) 2 (d) 1

(42) Im (Log(1 — 7)) = ceeeveireenn
(a) Inv2 () /4 (¢) =« (d) —n/4

(43) Im (Log(—€ 1)) = eevveeerenn.
(a) w©/2 (b) =w/4 (¢) —-7/2 (d) -—-m/4

(44) Re (Log(—€ 1)) = wooeevovvennnnnn
(@) 7/2 (b) 1 (¢) 0 (d) —n/4

(45) Log(i) = wevoveiieannnn.
(@) /2 (b) w/2 (¢) =« (d) iw/2

(46) Im (Log(1 —v/34)) = coveveveiea.
@) 2 () /3 (¢) —n/3 (4 -—n/4

(47) Im (Log(—=14 1)) = ccovevrennne.
(a) 3w/4 (b) 7/3 (¢) —3w/4 (d) —n/4

UNIT-4

(1) Image of rectangle 0 < < 1 under the transformation w = iz is

(a) 0<u<l (b) O<wv (¢) O<wv<l (d) O<wv<2

(2) Image of y > 0 under the transformation w = (14 4)2 IS ..cooovevriiriinnns.

(a) u<v (b) wv<u (¢) O<wv (d) wv=u

(3) Image of y < 0 under the transformation w = (1 4@)2z 1S .ccccoeviiiiieiens,
(a) u<wv (b) wv<u (¢) u<—-v (d wu>-v

(4) Image of x > 0 under the transformation w = (1 +14)2 1S «ocoeevivivreiinenn.
(a) u<wv (b) wv<wu (¢) u<-v (d) u>-v

(5) Image of x < 0 under the transformation w = (1 +17)2 1S ccocevvevieriennenn
(a) u<v (b) wv<u (c) u<—v (d) wu>-v

(6) Image of y > 1 under the transformation w = (1 —4)z is ....cocoviiiiiiis,
(a) u+v<2 (b)) wv+u>2 (¢) u—v>2 (d)

(7) Fixed point of w =
(@ £i (b) i (¢) -1 (d 3
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6z—9

(8) Fixed point of w = .
(a) 0 (b) 4 (¢) 2 (d) 3

(9) The image of line x = ¢; , ¢; # 0 under the transformation w = 1/z 18 ..ccooovvivirennn.
(a) circle (b) square (c) rectangle (d)  hyperbola

(10) If z=2 4+ iy, w=u+iv,w=1/zthenz = ..................

v —u u —v
v LI
() u? + v? (b) u? + v? () u? + v? (d) u? + v?
(1) fz=z+iy,w =u+iv,w=1/zthen y = ..................
v —u u —v
—— (b d
() u? + v? (b) u? + v? (c) u? + v? (d) u? + v?
(12) If z =2+ iy, w =u+iv,w =1i/z then y = .....cccceeeiie.
v —u u —v
v m Y @
(&) u? 4 v? (b) u? + v? (c) u? + v? (d) u? + v?
(13) f z=2x+iy,w =u+iv,w=1i/z then T = ........ococe..
v —u u —v
v LI
(a) u? + v? (b) u? + v? (c) u? + v? (d) u? 4 v?
az+b . .
(14) If T'(2) = ot d (ad — bc # 0).Then zlggo T(z) =00 ,if ¢ = oiiiiiiiiii

(a) oo (b) i (¢) 0 (d) 1

(15) If T'(2) = azis , (ad —bc # 0).Then lim T(z) = ...ccceee. ,if ¢ #0.
(674 z—00
(@) a (b) a/c (¢ c/a (d) ¢
(16) If T'(z) = Zji_s , (ad —bc # 0).Then Ziig/c T(2) = oo ,if ¢ #0.
(@ oo (b) i () 2 () 0
az+b
17) IfT(2) = h T7H2) = oo
" (Z)dcjg_dtend —i—<b> dz+0b dz—b
—dz z —dz z —
() cz+a (b) cz—a (c) cz—a (d) cz—a
(18) If z=x 4+ iy, w =u+iv,w =sinz then u = ..................
(a) sinhzcosy (b) sinzsinhy (c¢) cosxzsinhy (d)  sinzcoshy

(19) If z =2+ 1y,w =u+iv,w =sinz then v = ..................
(a) sinhzcosy (b) coszsinhy (c¢) sinzsinhy (d) sinxzcoshy

(20) Image of 0 < y < 2 under the transformation w =iz + 118 ..cccccovennee
(a) 0<u<l (b) O<wv (c) —l<u<l (d O<wv<2

(21) Image of 0 < x under the transformation w =iz + 1S .....cccueeeene.
(a) O0<u (b) O0<wv (¢) O<u<l (d O<v<2

(22) Image of . = ¢;, (¢ # 0) under the transformation w = 1/z is circle with centre .................

(@) (0, 1/2¢cr) (b) (er, 0) (¢) (e, 0) (d) (1/2¢1, 0)
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(23) Image of x = ¢; , (¢1 # 0) under the transformation w = 1/z is circle with radius .................
(a) 1/ey (b) ¢ (¢) 1/2¢¢ (d) (1/2¢1, 0)

(24) Image of y = ¢; , (c1 # 0) under the transformation w = 1/z is circle with centre .................

(@) (0, =1/2¢) (b)) (e, 0) () (=1/er, 0) (d) (1/2¢1, 0)

(25) Image of y = ¢1, (c1 # 0) under the transformation w = 1/z is circle with radius .................
(a) 1/ez (b)) ¢ (¢) 1/2¢1 (d)  (1/2¢1, 0)

(26) Image of x < 0 under the transformation w = 1/2 18 ....ccceeeerene.
(a) Rew>0 (b) Imw<0 (¢) Rew<O0 (d) Imw>0

(27) Image of y > 0 under the transformation w = 1/z 18 ......c.ccee.
(a) Rew>0 (b) Imw<0 (¢c) Rew<O0 (d) Imw>0

(28) Image of y < 1 under the transformation w =1i/z is .................
(a) u<u*+0v* (b) wu>u+v? (¢) v<u?+0? (d) v>u*+0?

(29) Image of = > 0 under the transformation w = i/2z iS .................
(a) u<0 (b) uwu>0 (¢) wv<0 (d) v>0

(30) Image of y > 0 under the transformation w =i/2 is .......c.........

(a) u<0 (b) u>0 (¢) wv<0 (d w©v>0
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