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SARDAR PATEL UNIVERSITY
B.Sc. (SEMESTER-VI) EXAMINATION-zO2 1

July 15, 2021, ThursdaY

10:00 a.m' bo 12:00 P.rn.
US06CMTH2 1 (CornPlex AnalYsis)

Maximum Marks: 70

Q.1 Choose the correct option in the following multiple ctroice questions

(1) Domain of fiz) = 4- is ....'...'

(A) a - {"} (B) 0- {-,i (c) c - {tii (D) a - {*1}
(2) Cartesian lbrm ol JQ) - z2 is .".:,"." 

(A) x)2 + y2 t 2irr1 (B) r' * y2 * 2i,:t;y (C) 12 * y2 - i'2t;1.1

(:l) / (r) : jzj2 is tlilTerentiable only at .'.......
(A) z:1 (B)r*t (C)zl0 (D) z:0

(4) lt f difierentiable at z6 thetr C-R equation satisfied at """"'
(A) a = 1 (B) z = zs (9) , ='O (D) None of these

(5) Singular points of f (z) : f#* ate z : '.....'
(A) i,2 (B) 1, t (c) 0, 1 (D) 1,3, z

(6) isinzy : .............'.
(A) -sinhs (B) zsinhy (C) -r'sinhs (D) cosriv

l() J\z)=€', L1.+tur:
(A) "" (B) ,-" (C) -"-" (D) 0

(B) lim €npz:

L10l

(D) 12 - y2 + i2t;g

(A) oo (B) 1 (c) 0 (D) -1
(9) Image ol'y ) 0 under the lransformation tr : i'lz is

(A) u<0 (B) u)0 (C) u<0 (D) u>0
. az*b

(10) If T(z) : ffi. lod - bc l0). th*n 
.]1,j,. 

T(z) : , if c I 0

(A) oo (B) i

Q.2 Do as directed.

(1) Donrairr of /(z) =
(2) Tiuc or False?

(c) 2 (D) 0

f (r) : lzl is ditl'erentia,ble only at z : 0.

(3) True or False?

lf u(r , U) : 2n - 13 + 3rg2 then 'u'** * uro : I.

(4) Sirrgular puint of f (z) =:;;-n are z : '...'..
z\2" -t L)

(5) erp(z t Strt) : ...........'.
(6) True or Faise?

lim erp(-z) : Q'
z-+x

(7) Fixed point of *:T are ...........

(8) Tnre or False? 
4

Tlie irnage of line r: 4, Ql0 undel the transfbunation u: Ilz is square
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z2+r"'

o t&,r0,



Q.3 Arswer the tbilowirrg in short' (Atterrryt anv 10)

d.
(1) By nsing definition, prove that fi(c).: 0'where c is complex co

(2) Defirre: Continuous complex fttnctiott'

i;i Eil;, f Q): t:, _92 _2y.ri,(zr -2ry) tuthe te*r's of e, where z: r*i'J
(a; O.fin*, Analytic function & Entire function'

is) V*it"" f (t) : (3r + y) + i,(3s - ,) ig. entire or not?

(6) Prove that u : er sing is harmonic function'

(7) Solve: ,.22-1 - 1.

iS) fro"u that sin, - sin x; coslt'y * icos r sinh 9'

(O) eto"* that sinhz : sinhrcosg * zcoshrsiny'

(i0) Define: Linear fractional transformation'

(11) Prove that ru : , i g, where B is complex constant, gives a translation by mcans of vcctors

representing .8.

(12) Find the image of line r) ct, cr ) 0 under the transibrmarion'{l,: if z;sLht lircle' A'jso

show the region graPhicallv.

Q.4 Answer the following questions' (Attempt a'ny 4) l32l

(1) Let f(r)=u(r,y')*iu(r.y),zo:rs*xygantlr,e:u0*u6thenprovethat )y';rf 
(z)='wo

if arrd onlv if liui ir (r,y) : u't k lirrr , t'(r"y) : u0

" (c,y)-+(fo,vr) (r,gl-+lru'yu/ 
__.^-., L^-.__ -.^,,i.

(2) Givc un .*urrrpi*biiiui.tion slch that its reai and ttnaginzr'ry comporcnt havc cotttittuous

parti*l clerivative of all order aN a poinb but the lurrction is rrot dift'ererrtiable at that point'

Verify it' 
,,\ t- iqt(,r r,\ ,r.rl f/(z) ,s. prove that the filst order

(3) Let f (,) : u(r,y) * i'u(r,g) and /'(z) exist at zs = rs * x!

partial derivatives of a and u must exist at (rs, yn) on9 they satisfies the Cauchv-Reimann

equations u":u; iu'r: -'.at (16'yo)' Atsopiouethat /'(z) =1rr* itr' where ?{x' and u'u

are evaiuated at (rs,9e).
(4) State and provc ;ffi;i-"t crnditions for clifiercntiability of f (z).

(5) Prove that (i) cosh-r z : Ioglz + \/7 -1) (tt) tarLt;t ' = 
t1tus 

l=l
(6) Prove thai e' = z \ffw has one of the vahres 11t =l'n'' +i(@ i2nt)i n' e v" LIso find the

value crf logl k LogL.

(Z) Fi'd li'eai fractional trarmfo'nation that r'aps tiie poirrts:

- - q .^ -; ZS: -2 OntO Ur1 :! , 'u)2:1' , 'UZ: -1.;t - L t '2 - u ' :^t-=^-:;, :i- ;^ of the semi infinite strip
(8) Prove that the transforma'tiorl 1, : sin 's is a one-ore ma'ppmg,',>0._n12lc14nf2inthcz-plancontothcrrppcrhalfu)0ofthtlw-planc,
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