OCTOBER 2011 U/ID 4720/PAS

Time : Three hours Maximum : 100 marks
SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.

Each question carries 2 marks.

1. Show that F = (4xy - 23)i +2x%j — 3xz%k is irrotational.
F= (4xy - 23)i +2x%j - 3x2°k erenuIg) SOHDS eTam Hmieys.

2. Find the directional derivative of x +xy* + yz® at (0, 1, 1) along
2+2j-Fk.
2i+2j -k Havguded (0, 1, 1)eb x +xy? + yz2° -a g cuanasui(

HTETS.

3.  Evaluate J-f (7 where f=x% +y?j and C is the straight line
C
y =x joining the points (0, 0) and (1, 1).

f=x%+y% erammtd C ererugy (0, 0)-aneuwyid (1, 1)-s3uyb @enemTé(@GLd
y =x eram CrrGam(H ererfled jf [r samr(®Lly.
C

4. Using Stoke’s theorem show that I rldr =0 where
C

F=oxl+ yj +zk .

F=xityjtzk eefld .[F [r =0 erem evGLmsen-Fler Conmsens
C

LwaTUGSS Blmiels.

x—1:y+2:2—
-3

5. Find the point where the line meets the

plane 2x -3y +2z+3=0.

x—1=y+2_z—3

5 3 - o erarm Car@ 2x -3y +2z+3 =0 cranm seTH5MS

FHE &G LeTaflenwis smevrs.




10.

11.

Find the equation of the sphere with centre (-1, 2, —3) and
radius 3 units.
ewid (-1, 2, —3)-1b Yrb 3 AL et Carergdlen FoerLim(h

STETS.

Write the condition for the equation
ax® +by? +cz® +2fyz +2gzx +2hay =0 to represent a right

circular cone.
ax® +by” +cz® +2fyz +2gzx +2hxy =0  eaim  Fwerum(p) @
Crieul L&  sablbernr goaurl el s @GN&EL eeafler  osHamen

BlUbSeneTen W &nmis.

Find the equation of the cone of second degree which passes
through the axes.

W AFFHESHET ULf& ClFOQID FaldlGl6 @)(HLIlg & FLOETUT(H STeuTs.

Examine the convergence of n-l .
2n+3

{; :_13} eTenILd ep(Lpmi(E, auflangudien @elleys Semenloenil TS,
n

Give two example for oscillating sequence.
sarsT(HID (&G euifleng — @) FTETMISHET S(Hs.
SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.

Each question carries 16 marks.

(a) Prove that Dz(r"F) = n(n + 3)r"_27*.

b If qu:(y+y2+22)Z+(x+z+2xy)}+(y+22x)l€,
#1,1,1)=3, find ¢.
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12.

(=) Dz(r"F) =n(n +3)r"%F oren Hmeys.

(<) U= (y+y2 +22)ZT+(X +z +2xy)j+ (y+2zx)k :

(©

(d)

(a)

(b)

dl, 1, 1) =3 erafled ¢ -6 SILIL| ST,
Or
If F =x%yi +xzj +2yzk then prove that div (curl F) = 0.

Find the equation of the tangent plane to the surface

x’yz +4xz? =6 at the point (1, -2, —1).

F =x2yi + xzj + 2yzk araflév div (curl F) = 0 eram Blmieys.
xlyz+4xz® =6-8@ (1, -2, 1) eamp yeraluder Qm&ED
QgTHFeTSSlen FOETLIT(H STEHs.

Verify Gauss divergence theorem for F = yi +xj + 2’k over

the cylindrical region x* +y* =9, 2=0, 2=2.

F=yi+x+2%k smman e x> +y%2=9, 2=0, z=2 > (HenerL

LESuded sreiluden Limie|s CaHNESmS FTLITTESLD.
Or

Verify Stoke’s theorem for xyi +yzj +zxk taken over the
surface in the plane x+y+2z=1 bounded by x =0, y=0,

z=0.

xyi +yzj +zxk aed gTmbnE x+y+z=1, x=0, y=0,
z2=0 ereyib gemhsailey e iu(Gb uFtiber g avGLmddlen

Cashmsens sflumisse]wb.
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13.

14.

(a)

(b)

(©)

(a)

(b)

Find the equation of the sphere that passes through the
circle x> +y* +2*-2x -4y =0, x +2y+3z =8 and touches

the plane 4x +3y =25.

x4+ +27-2x -4y =0, x+2y+32=8 ea@id el L Har
auflwrs  4x +3y =25 e gemsnss CsTi(HE CFLIb
Camenggler FemUTL_6nL_5 &TeuTs.

Or

Find the image of the point (1, -2, 3) in the plane
2x—-3y+2z+3=0.

Find the shortest distance and equation of the shortest

x—1=y—5=z—7
-2 1

distance between the Ilines and

x+1_y+1:z+1
7 -6 1

2x =3y +2z+3=0 eranp gergHled (1, —2, 3) ererry Lyemartludier

GIbUILD STeTs.

x—1:y—5:2—7 x+1:y+1:2+1
1 -2 17 -6 1

Qe CGuuwrer W&y FMMEOSLD, SF6  FLOTUTL LD

aTad Car(hsEneE

SIS,

Prove that the equation

x% —2y% +32% —14xy +5yz —62x +8x =19y - 22 -20 =0
represents a cone. Find the vertex of the cone.

Prove that the equation

ax® +by? +cz® + 2ux + 2y + 2wz +d = 0

2 2
2 v w

o U
represents a cone if —+—+—=d.
a b ¢
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15.

(=)

(<)

(©

(a)

(b)

(=)

(<)

x% —2y% +32% —14xy +5yz —62x +8x 19y - 22 -20 =0 (W

Falbi et FoaTIm( erent BlemL9l. galbiGlen (Lpener &remTss.

ax® +by* + cz® +2ux +2vy + 2wz +d =0 Fweum(p)

ut vt w?

_+?+_:d creflléd ep(h salbllen FLGUT LS @GHDISELD
a C

ereu Hlmieys.

Or

The plane *1+Y 4221 meets the co-ordinates axes in

a b c
A, B, C. Prove that the equation to the cone generated by
lines drawn from O to meet the circle ABC is

b ¢ c a a b)_
yz|—+—|+tzx| —+— |+xy| —+—|=0.
c b a c b a

il iE eTeTD Sed Wi yFHssmer A, B, C yaraflsafle

a b c
spdadng. <wHuWNmHEH eulL b ABC-&@ euenmuliLiib

Cam(Hserma W 9ss L HID g b6t Feum(p)
b c c a a b
—+= |+ —+= |+ —+—1|=0 91

yz(c bj zx(a cj xy(b aJ ereu Hlem

If {an} converges to a and {bn} converges to b. Show that

{an + bn} converges to a+b.

Discuss the convergence of the series

1+ Ly + 2 x% + (3 x5 4o

or Ty 6!

{an} CTQTLIEZI  G-&(GLD {bn} cratigl b-&@Wb  Gedly erentled
{an + bn} cragl @ + b -&@ Gl erers s (Hs.

) 2 2
R

Or
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(©

(d)

If w+u,+---+u,+--- is convergent, then prove that
limu, =0.

(n+ 1)}

Show that the series z{ is convergent if r <1 and

nn+1

divergent if r>1.

U tu, +--tu, +- ey erafled limu, =0 erens s (Hs.

n-o

s lln 1)y

n+l

eremm QamLii 7 <1 ereyib Qum(pg) @G6SILyLD eTame|id

r21 ergib Qumpg) ellflujid eremeyd Hlmieys.
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