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Question Paper Code : 89327 3 ‘

5 Years M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.

éécond Semester
Computer Technology
XCS 122 — ANALYTICAL GEOM}Z;:TRY AND REAL AND COMPLEX ANALYSIS
[Common to 5 YearvM.Sc. Soﬁwm Engmeermg/ 5 Year M.Se. Information Tecilnulogy]
Time : T\hre'e hoﬁrs ’ - . . ; -Maximum : 100 marks |
". Answer ALL questions. -

PART A - (10 x 2 = 20 marks)
o

) 1x
1. Sketch the region corresponding to the integral II flx, y) dydx.
: ; 0s2 :

22
2. Evaluate: I j‘r drd@.
B 0-0

3. Find ‘a’ such that F = (ax +3y) +(2y—32)] +(x -32)k is solenoidal.’
4. State “Stoke’s theorem”.

5. Find the direction cosines of the normal to the plane 2x =7y -2z =15,

6. Find the equation of the line which passes through: (1,4, —1) and Has direction
ratios 2,~1,4.. - to : N

7.  Define analytic function of a complex variiibie.

'8 Verify whether the function f(x)=x2 - y* is harmenic or not?
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9. Find the singularity of the function f(z)=e =1 and classify the singularity.

10. Expand. f(2) :E% as & Taylor’s series about the pofnt 2=0.
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PART B — (5 %16 = 80 marks)

-By double integration evaluate the area enclosed by the parabol

y% =4ax and x* =4ay . ) l

- ua :
Change the order of integration and evaluate J I(xz +yHydydx . (

Or

Fvaluate the integral I _[ Ja?-x* -y’ dydx.
] 0

Find the volume of the tetrahedran bounded by the planes %=

y=0, z=0and—+ +~—1 . (

b
Using Green's theorem, evaluate I(sinx —y)dx —cosxdy where

is the tnangle with vertxces (0,0}, ( J and (2 )

Show that F=(2xy+2° N +x%j +3x2z% is a conservative force fi

Find the scalar potential and the work done by Fin movmg
object in this field from (1, ~2,1) to' (&, 1, 4). |

Or

What is the angle'bet‘ween the surfaces x2+y%+27 =9
224y -2-3=0 at (2,-1,2)?

Verify Gauss Divergence theorem for F = dxzi ~y2j + yzE over
_eibe x=0, 121, y=0;y=1,2=0,2=1. o
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Find the equation to the plane passing throuéh the ‘points 1-13,1) -
and (2,1, 0) and perpendicular to the plane 2x ~y + 4z-1=0. (8)

Find the equation to the sphere which passes through the points
1,0,0), (0,1, 0), (0,0,1) and whose centre lies on the plane

x+y+z=6. : ®
- Or

Find the. condition that the plane. lx+my+nz=p touches the
sphere x” +y% +27 + 2ux + 20y + 2wz +d =0. ) ®)

N

x+1=__y72=i and
4

Find the 'shortest distance between the lines 5

V' 8x+2y-5z-6=0, 22— 3y+z ~3=0. Also find the equation to the

line of shortest distance: . (10}

Prova that an analytic function whose i 1mag1na1y part is constant is
itself a constant. . 6)

Prove that u=2x-x>+3xzy’ is harmionic and find its harmonic
conjugate. Also find the corresponding analytic function. (10)

Or

Prove~that f(z)=sinx-coshy+icosx-sinhy is differentiable at
every point. : N - (6)

Find . the' anaiytic. function f(z)=u+iv  given  that

u~p=e*(cosy~siny). . ’ . (10)

Expand ~—2——1—~——- in Latirent’s series in the region 1 <]z | <2.-(8)
2% -3z+2 . . .

Use residue theorem to e;laluate I S_COSZ dz where C is the unit
R g ceT

circle. : . . . L®
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(b). ()" "Using Cauchy’s integral formula; evaluate I( L dz where C it
N . z .

FACES Wy
the circle |z }=2. oL (6
. cos30 . :
(ii) - Evaluate I 3 deosd d8 using contour integration technique. (10
! Ao 5 ; :
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