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TP g P A dxar g A
Represents a cone if :

2
W ik

—+—+—=d
a bt e
Tuigd f& gw yz+zx+xy=a’ o qHdd Ix+my+nz=p &XI

wferede e Waerd 8°T, AR T +Jm+Vn =0
Show that the section of surface yz+zx+xy=a2 by the plane

Ix+my+nz=p will be a parabola, if /7 +/m +Jn =0.
OR

2 22

2
afforaRaeas - %+%_E:1 @ IY OFd Y@ BT FHIHI Fd

FRTY, it fasg (2, 3, -4) ¥ BIFR ST 2|
Find the equations of the generating lines of the hyperboloid :
x2 yZ 2

£ e i f—6 =1 which passes through the point (2, 3, —4)
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Note : Section'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A’
frifea aiftregad weaf @ STR UF a1 < 9@l § Q)
Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)

YT 1. WRY a.b,c,d u Wiy fiRaw |

S g g

Write Reciprocal system of vector a,b,c,.

TeT 2. WEt wHae a1 gl forRay |

Define Tangent plane.
weq 3. amget wfew @ aRvam faRag |

Write the definition of Irrotational vector.
UeT 4. U B AR—UR Faad & gRaifia Hifoig |

Define Flux across a surface.

P.T.O.
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3 gl @ eradiia ufeses o1 gfder fafay |
Write the condition of orthogonality of two circles.
P g @ R BRI |

Define Director circle.

o/ yeg A gRwmr farfag |

Write the definition of Perpendicular projection.

o gl v @t R farlRag |

Define Right circular cone.

yfcra=r forfRau S/a w9de Ix+my+nz=p
Habeg wMbadt ax’ +by’ +cz’ =1 @1 Weida &
Write the condition when plane Ix + my + nz = p touch the concentric

Y 2 2
conicoid ax’ +by* +cz* =1,

U 10. D410 FHAA UfAe0a] &1 &b T Blal 87

"3 1.

What is the area of central plane sections?
Section - 'B'

frifed wenl @ SR ©

Answer the following questions : (3x5=15)
—» A & A d2 : 2 =
afe r =cosnt t+sinnt j @ Rig AR F - g
- A A d2 : 2) =2
If r =cosnt t + sinnt j thenprovethat:— 3 =—n"r

dt
OR

LES,
g FIAY / Prove that : div(curl F)=0

A A

= -3 5 - R 0
T 2. [ F.dr & qogiod ARG, &l F=xyi +yzj+zck @@ C

c

b d A A

A 0
AGb r=ti +* j+k & W t,-1 9 | 95 qqaa 2|
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OR
I UHT BT FATIH F=(x*+y")i-2xy @ fog @9iforg, wrefd
A B x=2a, y=0, y=>b | 99 I @ gRea: forar mar

Verify Stoke's theorem for F = (x? + y?)i — 2xyj taken round the
rectangle boundedby x =+a, y=0, y=5.

ag gl sra HIRY 6 <1 g9 T g BT haq wfsfa e
gl

Find the condition that the two circles intersect each other orthogonally.
OR

ﬁ?@aﬁﬁqﬁﬁw’aﬂéﬂwcosﬂ R Ryd a1 fag R Re

W @ f T B R A AR tan S and -

e-1
. Sl .
Prove that two points on the conic z =1+e cosf whose vectorial angles

are eand frespectively, will be the extremities of a diameter if :

p e+l

a
tan—.tan—= —
e—1

el BT AHIBROT ST TG S et x° + )7 +2° +3x-3y+2z=0
x2+y2+zz+2x—y—z+10=0, @ |HE 2 ok fasg (0,1,2) @
BIGR T B |

Find the equation of the sphere which is coaxial with the sphere
X+ +22+3x-3y+2z=0 i X +y '+ +2x-y-z+10=0 >
and passes through the point (0, 1, 2).

OR
g IR & FHIERT / Prove that the equation :

ax® +by* +cz’ + 2ux+ 20y + 2wz +d =0
P.T.0,
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PRSI - A A A
Evaluate J' F.dr where F=xyi +yzj+zxk and C is the curve
c

;=;? +¢2}+t3};,t varying from-1to 1.

OR

= . A A A
”sF'"dS &1 7 iy, S8t F=4xzi —y* j+yzk TS o4
quﬁ % \_-Tﬁ % quia” x:05x=lsy=0,y:1,z=0,z=1 Q#
forT gam 2

Evaluate ”S F. ndS  where S is the surface of the cube bounded by planes

A A

x=0,x=1,y=0,y=1,2=0,z=1 and ;"=4xz? -y* j+yzk
& g9, TP JRaR fvawaerd w=1 @ (x5,),r=1,2,3,4
W Fredl ® df Rig BT 5 xxx50, = ypy 03y, =1
A circle cuts the rectangular hyperbola xy =1 in the points (x,,),
r=1, 2, 3, 4then prove that X;X,X3X, = ¥V, V3, =1

OR
AHT x* +2y° =2 | FAMW AHd BT FHHOT A1 HfQ S fag
(1,1) ¥ B A1 2|
Find the conic confocal with the conic x* +2y? = 2 which passes through
the point (1, 1).
S T BT FHIGROT ST diforg foraar @ (o, 0, 3) 3iR IR T,
g x*+y*=4,2z=0 B
Find the equation of the cone whose vertex is (0, 0, 3) and base is the

circclex’ +y* =4, z=0.

P.T.O.
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| oy A A A
Evaluate I F.dr where F=xyi +yz j+zxk and C is the curve
c

A A A ;
r=ti+1> j+0 k-t varyingfrom-1to 1.

OR

- . A A A
[[¢F - ndS a1 Praferg, Stet F=4xzi -y j+yzk @@ S 6
& D8 2 ol fb wwaen x=0,x=1y=0,y=12=0,z=1 §
forT gomr 2|

Evaluate HS F.ndS  where S is the surface of the cube bounded by planes

x=0,x=1, y=0,y=1,2=0,z=1 and ;’=4xz/i\ -y23'+yzl?
Ud g, U AR fduraery =1 @ (x,.3,),r=1,2,3,4
W Predr € d fig BT fF xx,x3% = 30,05, =1
A circle cuts the rectangular hyperbola xy =1 in the points (x,y,),
r=1,2, 3, 4thenprove that X;X,X3X, = y,1,V3¥, =1

OR
e x* +2y* =2 QWWWWWWG}IW
(1,1) ¥ PR W7 2|
Find the conic confocal with the conic x* + 2y* = 2 which passes through
the point (1, 1).
99 ¥ BT GHIERT ST Hiferg foraat @ (0, 0, 3) 3R MR T,
g9 x*+)°=4,z=0 B
Find the equation of the cone whose vertex is (0, 0, 3) and base is the

circlex’ +y* =4, z=0.

P.T.O.
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OR
M P+ )2 +2° —2x+4y=1 B =A@ o, S D ¥
x=y=z B GAR & B GHIHIU ST DI |
Find the equation of the enveloping cylinder of the sphere

x’ +y*+2z° —2x+4y=1 having its generators parallel to the line
x=y=z

Toigd 5 uds e &1 @ 9@ It waaas @ yds fag 4@
T B

Show that one generator of each system passes through every point of the
hyperboloid.

OR
GHIAROT BT FHFIT FHIO0S w9 § B ¢

Reduce the equation to the standard form :
2x? =7y* +22° =10yz —82zx —10xy +6x+12y —62+5=0
Section - 'C'
f=ifea weal & SR T ¢
(5x5=25)
T9Itgd f& / Show that : (EV); =u
OR

Rrg 7 5/ Show that : V2 £(r) = £ (" +2 £ (r)
r
st e, [[ (xi+yj+2°k)ndS s s wg xF+yP =22 iR
e z=1 ¥ uRdg Hgd S 2|
Evaluate _U s‘(xi +y+ zzk) ndS where S is the closed surface bounded

by the curve x* + y* = z* and the plane z=1.
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OR

M x?+)? +2° —2x+4y=1 B I doF, oD 7 d @
x=y=z & GATR 8, BT FHIHIT S DI |

Find the equation of the enveloping cylinder of the sphere

x>+ y*+2z° —=2x+4y=1 having its generators parallel to the line
Xeymy

2ozl 5 uds Fem &1 @ 99 it waews & U3 fag 9
ST 21

Show that one generator of each system passes through every point of the
hyperboloid.

OR
FHHRT BT FAFGT GHIOG ®Y H I -

Reduce the equation to the standard form :
2x? —7y* 422" -10yz —8zx —10xy +6x+12y —62+5=0
Section - 'C'

fr=ifed Wl @ SR < ¢
(5x5=25)

Z9ifgd 5 / Show that : (u.V)r = u
OR

firg 391 f5 /Show that : V2 £(r) = £ (;—)+gf'(r)
5
e B, [ (xi+yj+27Kk)ndS SE S UG ¥ +)F =2 SR
e z=1 A uReg wga ys B |
Evaluate ”q(xi + +zzk).;x1S where S is the closed surface bounded

by the curve x* + y* = z? and the plane z=1.



