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Third Péggr : Vector Calculus and Geonietry

Time allowed : Threehours | Maximum Marks 75 for
- Secience 66 for Arts.
3 « Part-A
1 Write the equation of the conic in its simplestfrom.
giipa &1 FHIEROT B Axerad foRad |

2. - Findthe pojar'equation ofa straightTine.
v Y P Yo ween S @i |

' MATHEMATICS -

Ak

3 . Showthatthe following equations represent the same conic.

" WWWWWWﬁWﬁmﬁﬁmﬂ%l
£=1+ecos¢9&-.l—=-‘*_l-|:eoosﬁ |

4 ;indthecondiﬁonﬂmtthephneAX+By+CZ"'D=0maybeataﬂgent‘
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10.

11

12.

13.

| Define Reciprocal cone. i 1 ARG BT |
Find the cartesian equation of a right circular cylinder whose radius is

et \J A F. v ®

2 4 2 e —
X +y2+ 7224 2ux+2vy + 2wz +d=0

1

a and axisis z - axis.
wmmmaﬂuﬂﬁmaﬁaﬁmmﬂﬁwaam
3, z — & 1|

Find the equations of the two tangent planes to the central conicoid

- ax?+by? + cz2 = 1, which are parallel to the plane Ix + my +nz=0.

Ed-RIGEE] ax=+by2+cz?=1q-\r-\q-qaa1x+my+nz=g$m?‘
‘q‘rm!ﬁ?atvﬁa%aﬁmwmasﬁm

If ¢ is a scalar point function and a is a vector, then prove that -
o ¢ Qasarﬁarﬁfgwaamwméﬁﬁ@'zﬁmﬁ—

(@V)p=al(ve) - |
From Gauss divergence theorem deduces that -

| Beurl Adv = [.(axByiids+ [ Acurl B&
v S W
where Aand B arethevectorpomtﬁmclion& ¢ is scalar point fanction.
i SITERET W & e PR ' .
[ Beurl Adv= [((AxByidsF [ curi Bav
4 S 4

S A o B Wik g et e 4 gﬁ‘aﬁﬁwtl

Write the statemefit of Stoke's theorem. FXad W BT P fafag !
' Part-B

Show that theJatus rectum of the following parabola is-

fig e & =1 Taed &1 e Bk T

2ab v :

1’(a’ +b*)

@+b) (x2+y)=(x+ ay;-_ab)2 o \

(@+b7) (3 +y) = (x +ay -avy _

Find the equation of the sphere which pass through (@, 8.7) andthe

circle x*+y*=2";2=0

g (a,ﬂ,y)mqiix°+y’=az

¥ B | _ o
ecentr&sofsecnonsofaoomomdax2+by‘-'+czﬂ=

4%
1 e locus of th
ll:ltl;nittgré at a constant distance d from the centre.

% B R d a1 Ziast ax2+by? + cz2= 1 BIRSDA T T

;2=0 @Igﬁl‘\'ﬁmﬂfhﬂm'ﬂm
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4. -

Rege s iR |
If| 7 |=rand ¥ = Xxi +yj + yk, then prove that -
div(xgradr®) = 37" |

ARy |=r O y=xi+yi+yk, B0 Rig P fE -

div(y gradr*) = 37"

.Use Gauss's Divergence theorem to evaluate

Is(4xi —2y7 j +2%k) Ads,
where S is the surface of the cylinder x* +y*=4,a= 0toz=3

| I — SRV YA Y el W A 56 S —

16.

(a)

®)

17.42)

®

wq za@ AU A BT

[ @xi-2y"j+2"k)Ads,
ST Sy X2 +y*=4,a=0¥9z=3 HHaE |
. Parts-C
_ Unit-I | |
Find the nature of he conic represented by the equation x* +y* + 2Xy -
2x - 1 =0 and trace it also. \ -
WWx2+y1+2xy-2x-1=omu‘—qﬂiﬂmim${Wﬁraﬁaﬁm

OR
Find the equation of the chord joining the points P (r,6) and Q

(r,,@,)’ onthccirclc r=2acosé -
99 r=2acs0\ RRWRZP (1,6) Q (3,6) 1 A T i

7 TANEOL, S Do |

Find thepolar equation of the normal at any point of a conic.

gl - g W Iiffrers ol gArT TSRO S BT |
Unit-1I

Fitid the equation of the sphere passing through (-1, 8, 0) and touch-

ing the following sphere at (1, 2,-2).

(1.0, o)@gmﬁa@wmﬁﬂaﬁaﬂwaﬁaﬁma‘rﬁﬁm

@ (1, 2. _2) I WY Tl &

4(x1+y=+z=)+lpx-25y-22=0 |

Find the equation of the cone whose vertex is (e, 8,7) and base is
' 2 2

x
the guiding curve -a-,-+%;-=1,2=0

wﬁgwmmaﬁmmm (@,B,y) 991 IR
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| OR :

17. (a) A tangent plane to the ellipsoid x¥/a? + y*/b? + 2%/c* = 1 meets the
coordinate axes in points A, B and C respectively. Prove that the locus
fo the centroid of the triangle ABC is - . '
QTGS x¥/a® + yb? + Zc? = 1 BT PIE ¥ e e DI FA: A, B, C
fgall = yRede ovar ¥1 Rig PRI &% Brgst ABC @ 3@ 31
R<ua e .
a¥/x*+b*y* + Mz =9. _

(b) Find the equation of the plane through the extremities of threeconjugate
semni - diameters of an ellipsoid and show that it touclies afixed sphere.
Gdigas & G A STl & BRY A ToR e HHSA BT FADA
< BIRTT T TERTa BRI 5 78 T RER 7 @ wd FXar gl

' Unit -1IT :

18. (a) Show that the surface 5x2 « 2yz = 9x is orthogonal to the surface 4x%y +

' 3= 4 at the point (1, -1, 2). .~ ¥
fzﬁamgmﬁ 5x2 - 2yz = 9% ¥ WiE 4x’y +2° = 48 (1,-1, 2
X GHPIVE & | # bt
if a and b are constant vectors,.then prov i

® o a G b % SR AN fig PR 15 -

Curl[(y x a)xb]=8x a.

. x? :
ﬁﬁ!‘@ﬁ ;5-4-‘:2

OR
VeﬁfyStoke'stheoremforF=(x’+y")i-nyjtakenrmmthe
bounded by, - ,

x = +d,y=0,y =b. .
s £ (X2 +Yy) i-2Xy])
Gurber ¥@ x=xa TNY=0,
S sl

(b) Show that the area

1 J’ | (xdy — ydx) . Heﬁce find the whole area of the ellipse.
2% . ‘ . |

18. (@)

3 RTv R T BT TSI Hiforg Siek
y=bﬁmmﬁﬂ3ﬁ‘ﬂﬂﬂ'

bounded by a simple closed curve C is given by

mﬁwmﬁaﬁcmmmw EI‘(My—yd?)
mmﬁ%lsﬂﬁﬂwtﬁﬂﬂlﬁm'ﬂﬁmﬂ
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