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Sixth Semester B.Sc. Degree Model Question Paper

(CBCS Scheme)

Mathematics
Paper 6"1- Complex Analysis and Numerical Methods

Time:3 Hours Max, Mar'ks :90
lnstruction to Condidotes: Answer All the questions.

Part-A

f . Answer any SIX of the following" (6 x 2 =tlj
1-. Show that amp( z - 1) - 3 R.pt.sent a line parallel to imaginary axis,

2, Showthat u - exstft! is a harmonic function"

3. Define power series.

^?+ i4. Evaluate lr'" z"az alongthe line 3y - x where z - x + iy.

5" State Cauchy's Integral theorem.

6. Prove that E : sttd where h is the interval of differences.

.^1
7" Evaluate Jo exdx approximately in steps of 0"2 using Trapezoidal rule,

ll" Answer any slX of the following 
art-B 

(6 x 3 = 18)

L" Show that arg(:) - I rupres.nt a line through the origin ,

2" Find the analytic function whose real part is x3 - 3ry'.

3. Define absolute convergence and radius of convergence of a power series.

4. Evaluate [,@'_ iy2)dzalong y=2x?- from (1,2) to (2,8),

^az
5, Evaluate [, ;n dz where c is the circle lzl * 2

6. Find the 7th term of the sequence 7,!5,35,72,13!,27L by constructing the difference

table"

7. Using Newton Gregory Forward Interpolation Formula find f (82) from the table

X B,O 8.5 9,0 95 10,0

f(x) 50 57 64 7I 7B



PART-C

lll A,nswer any FOUR of the following .

I. Show that "rg(#) - l represents a circle, Find the centerand its radius.

2. lf (r,0) arethepolarco-ordinatesof the function f(z)=u(r,0)*tv(r,9)thenshowthat
Au I Ov Ou Ot,_=_- =-r-,0r r 00' A0 0r

3. Show that f (z) = coshz is analytic and f '(z) : sinhz.

4. Findtheanalyticfunction ,f'(z) =u* iu gtuenu-v = (x-y)(xt * 4xy +y2).

5. Find the radius of convergence of 22{i 2".

lV, Answer any FOUR of the following . (4 x 5 = 20)

f6. Evaluate I Zaz whereCisgivenbytwolinesegmentjoining z:0andz=2iandthenz=2ito

z=41-2i.
State and prove Cauchy's integral formula,

Evaluate | , -l ,tr, where C is the circle lzl = l.
lGtt)(z-2)

Evaluate | . -!.''.., where C is the circle lz - tl = 2.
) (zz 't- 4 )z

l fl Stato and nrove Liouville's theorem.

V. Answer any FOUR of the following ,

J.1. Find the nth difference of sln(ax * b).

1.2. Using Lagranges interpolation formula find /(0,5) from the table

(4x5=20)

1.3. Using Newton divided difference formula find the value of f (10) from the following table

1.

oo,

fbdx
115. Evaluate l, ** by using Simpson's 1/3 rule , given

5L from the following data

q

(4x5=20)

,:+S '.p+i lr, itlathernati'
' -i r.ii:t (Lti Univers itv

TUi\4KUR-572i81-i

9

I

t r)
d|| . d-V

14. Find irrnd -i atx =dx dx-

u\01 
^4 .

rn^s'9uvrtna
rr .r.(' c , T-ilJDM)crK '

gY - Po,Jalherav Beililg
yEkA^ r;. t^,c (tavayaila -

'. VoaF-o)\-l+
fti-11artw---

X 0 4 2 5

f(x) 1. 2 12 1,4.7

X 1" 2 4 7 12

f(x) 22 30 82 106 2L6

X 50 60 70 80 90

19,96 36,65 58.81 77.2r 94.61

X 0 L z 2 4 5 6

/n

lrt*l I r lo.s lo2lo.t lo.osaa lo.oaas lo.ozt

)
,P \-^fa 7t .NOrna.i,.._n^r

r**2,_ Ucs, nrl
r\.',

CHAIRMAN

Swtt- s,
A^r-a, c- 'Ti Dlut -



Set-02

Sixth Semester B.Sc. Degree Model Question Paper
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Mathematics
Paper 6.L- Complex Analysis and Numerical Methods

Time:3 Hours

lnstruction to Candidates: Answer All the questions,

1.

2,

3.

4.

Max.Marks:90

Part-A
l. Answer any SIX of the following. (6 x2 =L2l

.zt -z+l-itvatuate llm-.,,,i\ -^ ,z_\t_t) 
-z a- | aa -LzaL

Show that f (z) = xy * ty is not an analytical function.
Define singularity of a complex function, Give an example,

Evaluate J{4 a, around the circle lzl = t.
c

5. State Morera's theorem.

6, Show that y t= lo * 3Ayo * 3A2yo * A'yo"
6"

7. Evaluate 
I Nx bV Trapezoidal Rule from the following table:

Part-B

ll. Answer any SIX of the following" (6 x 3 =18)

1,, Show that l, - ll'+ lz + Il' = 4 represents a unit circle,
2. ltf(z) isanalyticinanopensetSand f'(z)= 0forallz€s,thenshowthat f(z)isaconstant,
3. Prove that if f (z) = 1t(x,y) + iv(x,y) is an analytic function, then u and v are harmonic.

l+l

4. Evaluate 
[rO 

-iy)dz alongthe line ! = x andy = x'.

s. Evaluate f(a) = Iyft'Orwhere cis the ellipse 9 x' + 4.y' =36 find f(I), f(i.).

6. Estimate the missing term of the following

7. Estimate f (7 .5) from the table

.-l

X 0 I 2 3 4 5 6

Y o.146 0,16t 0.176 0.19 0,204 0,217 0.230

X 0 T 2 3 4

F(x) 1 5 9 BL

X 5 6 7 8

F(X) r25 2r6 343 512



PART-C

lll, /\nsrruer any FOUR of the following .-

1. Show that "rfl(#) - | r"Rresents a circle and also find its centre and radius'

?,. Prove that the necessarv conditions for the function f (z) = u -l tv to be analytic is

0u 0v Au 0v--'-=-,-='-,
Ax 4,' AY 0x

. Show thal f (z) = Iogzis analytic and hence prove that f'(4 = l'z

. Find the orthogonaltrajectories of the family of the curves e-'cosy * xy - g'

. Find the radius of convergence of E#r"'

(4x5=20)

3

4

:;

lV^ Answer anv FOUR of the following '
(4x5=20)

lz - al = r, r>0'

(4x5=20)

6. Show that (o) i-tlt -=2tti' b)174 - =0,
":-.0. ",lz".a)

i , State and prou. Cor.hy's Integral theorem.

13 Evaluate t- " I . dz" where C:lzl=2,
: (z''r l)(z'-9)

,?2

9. [valuate l+rydz where C is the circle I zl=1.5't, (, l)' (z - 2)

I0. State and prove Cauchy's Inequality'

V. Answer any FOUR of the following .

1.1.|f l'(x) is a polynomial of n"' degree inx, then prove that L"+rf (x) = Q'

1.?, tly using Lagrange's Interpolation formula for the value of f (x)for x = 0 from the given table'

j 3, Ily means of Newtons forward interpolation formula ,find the value of f (4"5) from the table:

1.5. Evaluate f +- dx by using Simpson's 3/B rule dividing into 3 equal
J l+x'

oarts .Hence find the

t;

/'-J V- ./

:9@0"rSL 
6D

l-__=____.->
f.'Naml^^ru c-{ CFiAIRft4AN

E:i $;j i:l i'r'athemalr'
; ;' i; i,ILi,'-i n 1Y sis i t /
' :' u'r,i i.lt e - s) 2 : i\ I

U cs,.ttJ
)<i va n

A^r.A'c riptult -

X -1, -2
.)
L 4

F(x) -1 -9 1,1, 69

and y" (L6) from the following table:
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Part-A

l. AnsWer any SIX of the following" (6 x 2 =t2l
L. Find the real and imaginary parts of the complex function/ (z) = Iog (z).
2. Show that the function f (t) : Z is not differentiable anywhere in the comprex ptane,

3. Define absolute convergence and circle of convergence of a power series.

' rL-t z dz alongthe line V = -x.4" rvatuate Jo

5. Find the singularities of the function f (z) : Z#;
6. Obtain the value of Af (x) where f (x) = x(x - 3).

7" WritetheLagrange'sformulatoobtaintheinterpolatingpolynomialforthcsetof points

(xo, y r), (xr, y r), (xr, yr) and (x=, y 3),

Part-B
ll. Answer any SIX of the following . (6 x 3 = 18)

1,, Prove the limr-o 1 doet not exist"

2. obtain the harmonic conjugate of u = 2x(1- y) using c-R equations.

3. obtain the powerseries expansion of the function f (z) : l-obort z. : 0,

4' lf f (z) is analytic in a region R, then prove that /b f (z)d.z is independent of the path in ti

joining any two points a and b in R.

5. Statethefundamentaltheorem of algebra, Verifythe same for zz * Zz *5 : 0.

6. Construct the difference table for the polynomial f (x) : x4 - 3x3 + Zx2 _ 5 tal<in,q

Xo : 0 and xn: 4"

7 " Using trapezoidal rule, find jl f G)dxfrom the following table:

x 0 0.25 0.5 0.7s T

f (x) 1 4 B 10 T3



:-

Part-C

lil Answer any FOUR of the following- (4x5=20)

1. Express f (r) : si-nh z in terms of its real and imaginary parts' Hence verify that it is

analytic everywhere in the complex plane' Further, show that / '(t) : cosh z'

2, prove thatft_ !! andX: - fi^r"the 
necessary conditions for

f (z) - u(x,y) * Lu(x,y) to be analytic"

3. prove that if f (z) - u(r,0) * [v(r,6) is analytic, then uand u satisfythe Laplace equation

l?a t|tp l02t1t /\
-W'0t7' t'}r t'00t

4, Show that u : x'2 - y?" -'Zxy - 2x 1- 3y is

conjugate, Also, find a function I (z) whose

5. Show thatthc series Ltr=r#.rr)converges

l\/. Arrsrruer any FOUR of the following '

6. [:valuate l, lzl2 ctz where C is made up of the straight line from (O,O) to (t'0) and then the

:;trai51ht line from (1,0) to (1,1).

7. .State and prclve Cauchy's integral theorem'

- r 'ot"1dz,where C is the circle lzl - 2 using Cauchy's integralformula'8, trvaluatcJ, ,,
9 State and prove Cauchy's inequality'

J,0. Prove that every polynomial equation P(z) - a6 * arz * arzz +'"" + anzn = 0 with

n 2 1, and a.n * 0 has exactlY n roots'

\/. n risu/er any FOUR of the following '
(4x5=20)

11., With usual notations, prove that |' * 1 * A and V- 1' - E-'"

1 2.lJsinp, interpolation, obtain a cubic polynomial which takes the following values:

harmonic, Further, obtain its harmonic

real part is tr.

absolutely for lzl 3 t.

(4x5=20)

tfl L 3

1 2.
4l- 10

1-3. Find the approximate value of /(6) from the following table using interpolation:

| --
l__:_ _
ltv>

/ltt rl' 1)

L4.tirrd l,''tur,l"i- . atx
(1.L 0.)C

t-;- ',l^i
I f(x) |l/ \ / l

U

t
;B

pr
1,

- 
dX,

L+x

tab e:follo

s0 ls1 52 53 54

68 | 3.7 3.73 3,76 3"78

Ing
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-1
te,

WI

l
L

lal

-n r:iar:cs, <:hoosing h
r^O?t-'-a

:44 )

fn ,S. gurtJhA

4. t= 'h.c 1cf^t.vA -

DY' P.aJatAt)<av k'troLY

YER A,P^q,C' 1U^TNKUA

.l,5, [Jsing Weddle's oxlm

- JgoLhir"ran
c.L r' '= i x'|r.rtY .

value of lo correct to three decimal

/-\I,J
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W,<4],'N " g,i, Narra.l.,a-r,i r--r

{ r,r,-- ucs, -ru
c-tlA lHt"tA-ri
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. :i .' ; !,-i -r,:',''l.ri"'
L.i.,':..

** -s

1 2 3 7

2 4 B 128


