OCTOBER 2012 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. Find the directional derivative of ¢ where

¢=%log(x2 + y? +22).

Q= %log(x2 +y% + 22) eraméd ¢g-an  FHansudwl
UM ESCS (LD STeiTs.

2. If a is a constant vector, show that D.(d X F) =0.
a erergl wrhledl CeusLim erefle, D.(& X f) =0 erem
HlersLl.

3.  Evaluate .[ AdF where A=3xyi-y?j, along

y =2x” in the xy plane from (0,0) to (1,2).

A =3xyi —y*] aefléd xy SeTS S0 (0,0) elledl(mBE
(1,2) ey y = 2x> Y E IA.d? & GG 5.



Evaluate ” (xdydz + ydzdx + zdxdy) over the
S

surface S of a sphere of radius a.

b a Osmawr CamardHer Lpliugliy S erafled
.[ J- (xdydz + ydzdx + zdxdy) -&0 S BHS.

S

Find the equation of the line passing through the
point (3,2,—8) and perpendicular to the plane

-3x+y+2z-2=0.
(3,2,-8) arémm Leraf auiflés Geamy —3x +y+22 -2 =0
ety SOy Cem@ssrar  CrTGHTLIq 60

FLOGTUT(H SHT6Ts.

Find the equation of the sphere with centre
(— 1,2,- 3) and radius 3 units.

emLWLILererl (—1,2,—3) DOMID DT 3 656

Cameng e FLo6TUM(H STeuTs.

Find the equation to the cone with vertex at the

origin and whose generators pass through the

circle ax® +by? =cz; Ix+my+nz=p.
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< Hlenw 2 FFLDNGELD, ax® +by” =cz;
Ix+my+nz=p eem culL gHlen euflinass Caceyd
ApliurgsleeEnb Csmem salbller FeTm( smers.

Find the equation of the right circular cone whose
vertex 1s at the origin, whose axis is along

x =% =— and which has a semi-vertical angle of

z
3
60°.

Sl 2 FFUpLD, DF&F X =% =§ aulwrse b jeny
2 581&Cameantid 60°-1d CQgmeanT Q&b Gsgl el L galbillen

FLOGTUT(H SHT6Ts.

Test whether the sequence {sin(%}} 18
n=1

convergent.

{sin(%j} eratm QT cuflend e(mmIGH ST
n=1
et Camdlése,Lb.

State the comparison test for absolute
convergence.

2 RHBIGSWISSTET LIS (HF CaTgamenanil 6T(Lpg)s.
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()

(b)

(©

(d)

SECTION B — (5 x 16 = 80 marks)

Answer ALL questions.
Each question carries 16 marks.

Determine f(r) so that the vector f(r)f" 1s

both solenoidal and irrotational.
If Op=2xyz" +x%2%] +3x%yz%k, find
¢(x,y,z), of (0(1,—2,2) =4.
umielmmgibd, &PFFHudHpgiorer CQeuds i f(r)f
erasfled f(r) -8 SIS,
Og=2xyz°i +x22°] +3x%y2"k, ¢1,-2,2)=4
eT6nfled qo(x, y,z) -5 HTEHTS.

Or

Find the angle Dbetween  surfaces
z=x*+y*-3 and «x*+y*+22=9 at

(2,-1,2).

If ¢ and f differentiable scalar point

functions, prove that O@x[f is solenoidal.
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@) (2-12) aap yaeflle z=x’+y* -3,

(a)

(b)

xZ+y?+22=9 S YolurlysEnsd
@aenL_Cuiwirer CHTanTdang &meuTs.

¢ womb [ AHwuer umsuil 5555 Hagudled
yerefl  erryser  erefled, H@xOf  eranuig
umleudmg) ere bHlemLl.

Verify Gauss’s divergence theorem for
F=x% +y?j+2’k taken over the cube
bounded by the planes x =0, x=a, y=0,
y=a,z=0and z=a.

seotmiger x =0, x=a, y=0, y=a, z=0
oLpod z=a o GraTLES W HaTEgTSSD
F=x%+y*j+2% -hE  smedlemr  UMLGYS
Cashmsamss sMumissea|ib.

Or

Verify Stokes theorem for F= y?‘zT + xyf - xzk
over the wupper half of the sphere

x*+y?+2 =a’.
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()

(b)

x*+y*+2" =a’ GT6Tm Camemgdlen
Cnugdlude F :y25+xyf—leg -DE
aGLmadlen CoHmEamss FilLIMTESeLD.

Prove that the origin lies in the acute angle
between the planes x+2y+2z=9 and
4x-3y+12z+13=0. Find the planes
bisecting the angles between them and point

out which bisects the acute angle.

x—5:y—7:2+3
4 -5

Show that the lines and

=y—-4-= i 3 o are coplanar. Find their

common point and the equation of the plane
in which they lie.

< Slliererfl x+2y+2z=9 LDHMILD
4x-3y+12z+13=0 du  SaTESEHEES
@eL Cuwrer  @nRCsransslad 2 dterg erer

Hmieys. B SSETHISEHEG @ e Cuiwimen

Camemmiseaner @)\HaFLWLTE Geul (M seTmisertlen
FLoTUT(HHen s HTEHT . @aeummier TGl

GnERCsTansms Ceul_(HID eTam eT(LpgIs.

6 U/ID 4720/PAS



(<=

(©

(d)

)

x—5=y—7:2+3 x—8 z—-5
4 4 -5 7 3
Fw CrrCar(hser @ eTsdld o drerar erems

srerd. @eupdlen Gungeurer Leteafl WHMID
Geneu 2 Girer Qumgleumen Sars e

FLOGTLITL_Iq NG| LD &T6w0TS.

Or
Find the equation of the sphere which
touches the plane 3x+2y-z+2=0 at the
point P(l,—2,1). And also cuts orthogonally

the sphere x* +y* +2% —4x +6y—-4=0.

Find the equation of the sphere having the
circle x*+y*+2%2=9, x-2y+2z=5 for a
great circle.

3x+2y-2+2=0 eemp sasdlenan P(l,— 2,1)
TG Lereflufled Qzri@,
x*+y*+2° —4x+6y-4=0 erarp CamatsHnG

QFmi@SsTs 2 dter CarersHlen FOGTLIT(H SHT6HTs.

x> +y*+22 =9, x—2y+2z=5 GTETM
el Lgdenar BLQLMH eulLbrss Qsmeumherar

Camarsslen FLo6TLIT(H STeuTs.
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()

(b)

(©

(d)

Find the equation of the right circular cone

which passes through the line 2x =3y = -5z

and has x =y =z as its axis.
Find the condition for the equation
ax® +by® +cz® + 2fyz + 2gzx + 2hxy = 0

to represent a right circular cone. Obtain the
equation of the axis.

x=y=z oamp Csrlgemer o&FFms Glame
2x =3y =-5z eeamm Car(ph euflurss Cebgbd
QEmI@SE Ul L& salblller e SrenTs.

ax® +by* +cz® +2fyz +2gzx +2hxy =0  eramm
goerun( Oem@sg el Ld smbUTs @Q[Hés

BlUbSeaTens &TanTs. Q)Fer &l aers ClLmis.

Or

Find the equation to the right circular

cylinder whose guiding curve 18

2t +y P +22=9; x—y+2z=3.

Find the equation to the right circular
cylinder of radius 3, with its axis along the
line x+z+2=0=x-2y+4.
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(@)

(b)

(©

(d)

x*+y*+22=9. x-y+2=3 aramm auflsm(HLd
auanareuen Caram ClFmi@sg Ul L o (Heperuller
FLOGTUT(H SHTeTs.

<Qyb S womb x+z+2=0=x-2y+4 erenm
CrrGar® eufiCw  Qeoaqud  FSlaernyb
Qararr CQamEsg eul L o (meanerullen Foerm(h
STETS.

Find the limit of the sequence

2 T
{%} , 1f it exists.
n+4n nel

Show that a non decreasing sequence which
1s bounded above is convergent.

{z—n}‘” eremp QgrLrelflenss@ erebene
n+4nt'2 .

@®HEGCLOWITETED, SEETE SHTEHTS.

Geopwns Gsm_reufleng CeeurbL ClEreamg)
GTauTleb E(HMBIGLD eTeud SHrevrLal.

Or

Show that the series zl is divergent.

n=1

If Zan 1s a convergent series, show that
n=1
lima, =0.

n — oo
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(@) Z% erem Qg eSlfluyd eremé s,

n=1

(FF) Zan AL @ @MmEE OstLir  ereafld,
n=1

lima, =0 erens smewrdl.

n - o
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