B.A./B.Sc. FIRST YEAR MATHEMATICS SYLLABUS
SEMESTER - 11, PAPER -2
SOLID GEOMETRY
60 Hrs

UNIT -1 (12 hrs) : The Plane :

Equation Qf plane in terms of its intercepts on the axis, Equations of the plane through the given
points, Length of the perpendicular from a given point to a given plane, Bisectors of angles between two
plancs, Combined equation of two planes, Orthogonal projection on a plane.

UNIT =11 (12 hrs) : The Line :

Equation of a line; Angle between a line and a plane; The condition that a given line may lie in a
given plane; The condition that two given lines are coplanar; Number of arbitrary constants in the
equations of straight line; Sets of conditions which determine a line; The shortest distance between two
lines; The length and equations of the line of shortest distance between two straight lines; Length of the
perpendicular from a given point to a given iine; i
UNIT =111 (12 Iirs) : Sphere @ '

Definition and equation of the sphere; Equation of the sphere t
sections of a sphere} Intersection of two spheres; Equation of a circle; Sphere through a given
Intersection of a sphere and a line; Power of a point; Tangent plane; Plane of contact; Polar plane; Pole of
a Plane; Conjugate points; Conjugate planes;

Angle of intersection of two spheres; Conditions for two spheres to be orthogonal; Radical plane;

Coaxial system of spheres; Simplified from of the equation of two spheres.
Definitions of a cone; vertex; guiding curve; generators; Equation of the cone with a given vertex

and guiding curve; Enveloping cone of a sphere; Equations of cones with vertex at origin are
homogenous; Condition that the general equation of the second degree should represent a cone;
Condition that a cone may have three mutually perpendicular generators;

UNIT =V (12 hrs) Cones & Cylinders :
Intersection of a line and a quadric cone; Tangent lines and tangent plane at a point; Condition

that a plane may touch a cone; Reciprocal cones; Intersection of two cones with a common vertex; Right

circular cone; Equation of the right circular cone with a given vertex; axis and semi-vertical angle‘.)
Definition of a cylinder; Equation to the cylinder whose generators intersect a given conic and are

parallel ta a given line; Enveloping cylinder of a sphere; The right circular cylinder; Equation of the right

circular cylinder with a given axis and radius.
Reference Books :
1. Analytical Sotid Geometry by Sh

Ltd. 7th Edition. ‘ _
2. A text book of Mathematics for BA/B.Sc

S. Chand & Company, New Dethi. L
3. A text Book of "A'nalyt"ical Geometry of Three -Dimensions, by -P.K. Jain and Khaleel Ahmed,
Published by Wiley Eastern Ltd., 1999.
4. Co-ordinate Geometry of two and three

G.R. Venkataraman p_ilblished by Tata-MC

hrough four given points; Plane
circle;

anti Narayan and P.K. Mittal, Published by S. Chand & Company

Vol 1, by V Krishna Murthy & Others, Published by

dimeﬁsions by P. Balasubrahmanyam, K.Y. Subrahmanyam,
Gran-Hill Publishers Company Ltd., New Delhi.

Suggested Activities: ‘ e 00 T :
Seminar/ Quiz/ Assignments/ Project on Application 'Qf Solid Geometry in Engineering
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MATHEMATICS MODEL PAPER
SECOND SEMESTER — SOLID GEOME TRY

COMMON FOR B.A & B.5c
(w.e.f. 2016-17 admitted batch)

Time: 3 Hours Maximum Marks: 75

SECTION-A

Answer any FIVE questions. Each question carries FIVE marks. 5 x 5 = 25 Marks

1. Find the equation of the plane through (4, 4, 0) and perpendicular to the planes x + 2y+2z=
and3x+3y+2z-8=0. ,

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

3. Find the equation of the plane through the origin and containing the lin

4. Find the length of the perpendicular from the point (1, 2, 3) to the kine t

whose drs are 3, 2, -2.
5. Find the equation to the sphere through 0 =(0, 0, 0) and makin

5

g x-3y+2z43 = 0=3x-y+22-5.
hrough the point (6,7,7)

g intercepts 3, b, c on the axes.

6. Find the polar line of x—;—l = Z; = f?w.r.t. the sphere x? + y% + z%=16.
7. Find the equation to the cone which passes through the three coordinate axes as well as the
ines> = 7 T'1° 3 5and8 g
— 2 with its vertex at (1, 1, 1).

8. Find the enveloping cone of the sphere 2+ y2+ 22 +2x -2y

SECTION-B

Answer the all FIVE questions. Each carries TEN marks. 5 x 10 = 50 Marks

the coordinate axes in

3 constant distance ‘p’ from the origin and meets
-2 4y2+4z72=16p~"

locus of the centroid of the tetrahedron OABC is X
. or
9(b). Find the bisecting plane of the acute angle between the planes 3x-2y+62 =0, -2x+y-2z-2=0.
3 y—8 z—3 x+3 y+7 z—6
= XL = == Find also the

i i i-— —_— e = ——= c =
10(a). Find the S.D. between the lines == B -
hich the S.D. meets the given lines.

equations and the points in w
Or
J—’-;-g- = 5;—4 are coplanar. Also find their point of

9(a). A variable planeis at
A,B,C. Show that the

]

z-3 x-2
4’ 3

I
- 3

-1
10(b) Prove that the lines 1;—

intersection. ; :
11(a) Find the equations of the spheres passing fchr_qqgh the.

intersected by the plane x=+2y+2z=0in2 circle of radius 3.
or

11(b) Show that the spheres x%+ y? + z2 _-frzx — 4y —6z— 50=0, Sl
x24 y?+ z2—10x+2y +18z+ 82 = 0 totich externally at the point B'E'TJ)-

circlex2 + y2=4,z=0andis

12(a) Find the limiting points of the coaxal system defined by sphzeres
i4 yP4 P ax—2y+2z+6=0endxt Y yit 224 2x—dy—22+6=0
i st OF -

jon of the plane 2x+y-z=0 and the cone 4x% — y2 4 322=0

12(b) Find the equation of the lines of intersect .
circular cone whose vertexIs P(2, -3, 5), axls PQ which makes equal

passes through A(1; -2, 3)_.
ar

tangent planes to the cone 9x?

13(a) Find the equation to the right

angles with the axis and which ‘
o Bapd = :
13(b). Find the equations of the ! 43( a r _1622_‘- 0 which cqngalns thg
z S : ;
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A (CB-BA228/CB-BS232]

1 .
> AT THE END OF B.A. & B.SC. SECOND SEMESTER
DEGREE EXAMINATIONS

MATHEMATICS - I1-SOLID GEOMETRY
(COMMON FOR B.A, B.Sc)
(W.e.f. Admitted Batch 2015-2016)
(CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks

Section - A

" Answer any five ofthe followmg questions. Each question
carries five marks. - ' (5% 5=23)

DI WD SEASEY BSepedHnen (EPainEn. (D8 &S 0
SoeBneD.

1 A plane meets the coordinate axes in A, B, C. If the
centrmd of AABC is (a b, c) Show that the equation to

© %)
~+3 +2=3,
7_ thle plane is .

28 ée:é:) R)zﬁmasvsve:;éa A, B C ® ég wémﬁ:@& AABC
BoL), - 'éo@ﬂepm:m (a, b, ¢) es;cmé éam S EE B0

| Z °d
£+-J—!-—+——"=3 @y, S,
a.:'b.Coi

CpeepiE e __t'Tum over
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- point of contact.

2) [CB-BA228/CB-BS232

ation of the line through the point (1, 2, 4)

[Find the equ
p4+2y—z=4,x-2y-2z=5.

and parallel to the line

(1,2, 4) Dot thowe e 3x+2y =2~ 4,x—2y—2z=5
D ddroddorre @é&éa) H&rEGBeTrOD éé)%séo&.

Find the equations of the straight line passing thrqugh
the point (1, 0, —1) and intersecting the lines & )

4x——y——13=O=3y—4z-—1;y—22+2=0=-‘x—5.

(1,0, 1) Hothd rhowe B 4x —y — 13=0=3y—4z—-1;
y—2z+2=0=x—5Bpod p0B0D Oy PaBBeEaD ééa‘ésgo&.

Show that the four points (-8, 5, 2), (-5, 2, 2), (-7, 6, 6), ‘
(—4, 3, 6) are concylic.

(—'85 5: 2): (E_Ss 23 2)9 (_73 6, 6), (-4, 3, 6) @:\3) eenid
DotHen SEcsren @ SrHo.

Show that the plane 2x ~ 2y + 2 +12 = 0 touches the :
sphere x* +)* + 22 — 2x — 4y + 2z — 3 = 0 and find the o

xz+y2,+zz_2_x_'_4y+2z—3=0e93 o)

2x=2y+ 2+ 12=0 Sosm 1800 © Srd HHBcH T
R)5Doth Eioshos, Sl
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(3) |CB-BA228/CB-BS232]

\Y

6. Find the enveloping cone of the sphere
47+ 27+ 2x - 2y =2 with its vertex at (1,1, 1).

Ssgm(1, 1, 1) ™ Hod x* + +2+2x -2y =2 o3
FPEnsS $)8)Sogns @08 SE8Eo En8 0.

7.  Find the equation of the lines of intersection of the plane
2x + y —z =0 and the cone 4x>—y* + 3z* = 0.

2x +y —z=0 Sosn 4x* — y* + 32" = 0 Sogndsd 20B0T
B 3rgSeseen ér‘ﬁagsgyo&.

Y ey »g-":-. 1

8. Find the equation of the cylinder whose generators are

llelto > =2 =~
paraet01—2 3
x?+y*=16;z=0.

— and which passes through the curve

Yz
[T373 = % &J'é BSorostore
Dol x2+y*=16; z = 0 o ¢rdESn Howe B
SADEORBOD wi ' .

2,8 nnvoaéa’m (ﬁl)é&_ as?é’éaa)w
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(4) |CB-BA228/CB-BS232|
Section - B
Answer the following questions. Each question carries

ten markg, (5% 10 =50)

o BHOH S8rmestmen [ csnn. (B8 ©EH 10 Srdnen

a) A variable plane is at a constant distance ‘P’ from
the origin and meets the axes in A, B, C. Show that )
the locus of the centroid of the tetrahedron OABC

ISx2 424 22=16p2

&8 SBgesn Sredoths) $Hod dukpid P irdos el
Vg A, B, Co s poBoninss. OABCS8GS
Bolmrgrasn T8 Dogosagso x2+y 2 +2z7 = 16p e d
SPHS. G

(OR/8ov)

b)  Find the equation of the plane passing through the

intersection of the planes x + 2y + 3z = 4;
2x +y—2z+5=0 and perpendicular to the plane §)

6z + 5x+3y+8=0.
Xx+20+32=4;2x+y—z+5 =0 Serod)ss O
oot &8 6z + 5x+ 3y + 8 =0 &I Serd8 eoworr
B doo HoEBeasm 526355270&.
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(5) [CB-BA228/CB-BS232]

10. a) A variable plane makes intercepts on the axes, the
sum of whose squares is K*(a constant). Show that
the locus of the foot of the perpendicular from origin
to the planeis (x* +y2 +2z2) (x* +y* + 22> =K~

28 5800 DErHsEre Dot wosbpotine HEEne

g K2 (2.8 Rsogy). Smre Hothi) o & Suinss
. ADDS ©o2 PBED DothdHEssm

2+ +z22) (32 +)* + 222 =K ed SrHod.

(OR/8ow)

b)  Find the equations of the line intersecting the lines
2x+y—-1=0=x-2y+3z;3x-y+z+2=0=
4x + 5y — 2z — 3 and is parallel to the line
x=lty=2" 253 '

T2 3’

' 2x+y—1=.—-0=.x'—2y+3z;3xs-vy_+z+2_=0=-

wixm i =2 el
4x+5y—22-—3333ea::’n$5;67° | =y2 =z3

it j'cSaaéa ‘oa’)::voééorw 6:6&?5&3 nnfbétﬁaavea:és é?éags&o&

""""

MMitrn Avias 00
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I1.

PP 2-2—dy—62-50=0; X +)7+22— 10x

42y + 182+ = Sl ot
2y + 182 + 82 = 0 Fwre (13_13 13) Dot

(6) (CB-BA228/CB-BS232]

Show that the two circles x> +)* +z* =y +2z=0;
x—y+z=2and X’ +)’ +2+x-3y+z-5=0;
2x —p+4z— 1 =0 lie on the same sphere and find

its equation,

X+ +2-y+2z2=0;x—y+z=2 00w
R+ +2+x-3p+z-5=02x—y+t4z—1 =O.)
® Cod Toen o8 R¥S0D S0P B° TP

D& 0EGeassw é:éagsgro&.

(OR/8ov)

Show that the spheres x*+)*+z*—2x—4y—6z —50=0; ¢
xidayien 25— 100 ++2y+ 18z + 82 = 0 touch

| 45 2 —57]

137137 13

externally at the point (

45 2 _57

. a’atgwévgom‘ém«aoxﬁ:énowom © ErS0A.
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' (7) |CB-BA228/CB-BS232]

12. a) Find the angle between the lines of intersection of
the plane x -3y +z= 0 and the cone x?— 57 +z*=0.

X =517 +22=0 o0 Foani) H80%0 x—=3y+z=0e
SO0 PO Barasorsn oty Seasio EEH08.

(OR/8avr)

X Z
b) If T:{_ff is one of the three mutually

perpendicular generators of the cone
3yz —2zx — 2xy =0, find the other two.

3yz —2zx — 2xy = 0 0 SognHss Ke LD BB

©ODVOT HoR 58 Tpod® 2,58 %:Zz

1 ©ONS

N | N

oAEe ard $rESerSD?

3. a) Find the equation to the right circular cylinder,
whose axis is x =2y =-—z and having the radius 4,

SX= 2)/’ = @éOTT“ESJ" 4 atg@og;‘)né& Oom"-ﬁée &géé :
b ﬁ&§5w°§m§5&o& o

aF S,
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(8) |CB-BA228/CB-BS232|

(OR/8av)

b)  Find the equation of the enveloping cylinder of the
sphere x* + y* + 2> = 25, whose generators parallel

2_J_=“
t01—2_3 .

Pk 2
X2+ y? + 22 =25 iPee) )0, esdE0pen T 3

HB) HSroessorre 6:6&?86 ‘cﬁgéé J3ESes0 ézﬁ:%sgpc%.
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|CB-R-BA228/CB-R-BS232]

AT THE END OF SECOND SEMESTER DEGREE
EXAMINATIONS

MATHEMATICS - II - SOLID GEOMETRY
(COMMON FOR B.A, B.Sc)
(W.e.f. Admitted Batch 2016-2017)
(CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks

I

SECTION-A
Answer any Five questions. (5%5=253)
DB 0D (BHOB esaTRoe (TR0,

Find the equations of the planes through the intersection

of the planes x+3y+6 = 0, 3x-y-4z = 0 such that the
perpendicular distance of each from the origin is unity.

x+3y+6 = 0 3x-y-4z = 0 Sero pokSVy howe D&
Sredothd oD 1 ahwedes Srssnsias) Soro J&pEBeatnen
8508508,

Find the equation of the line through the point (1,2,4)
and parallel to the line 3x+2y-z =4, x-2y-2z= 5.

(1,2,4) Hothr rHowe S¥&r 3x+2y—z =4, x-2y-2z=5TpH
coaﬁwoééom &5@3@ ‘oﬁbédwe:éa $58508.

x3 2y z+1

f’"_".Show that the hne i | intersects the line

23 4

lﬁm £ i | ‘ [Tumover
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2) [CB—R-BAZZS/CB-R-BSBZ]

Dvtdy+3z+3 =0, x+2y+3z=01in the point (9,-6,1).

¥=3 2=y _zHl e oxtdy+3zt3=0,x42y43,
3 41

=039 (9,-6,1) &3 DothHE® wolH0BR b0k,

4.  Aplane passes througha fixed pomt (a,b,c) and intersects
the axes in A,B,C. Show that the center of the sphere OABC

b
2+24+5=2
X y z

&8 Sodw (3,b,0) ©F Ao rhowe DEr g8 S

, a b ¢
A,B,Co &% podinod. OABC R ¢Eoin 3 " +; 4+-=2

Z
&000HA rHNod.
5.  Find the polar hne of D) = == 3 2 = z;?’ w.r.to the
sphere x2+y2+z2 = 1 6. '
-1 N 2 z 3
7 3 '5a)éo x2+y2+z = 16 A*¥o &)aps '
(oS ézsags&o& '

6. _lShow that the spheres x2+y2+zz+6y+22+8 = 0;
o 2+y2+z’2+6x+8y+42+20—0 are orthogonal.

o ‘x2-Fy2+zLF6y+22+8 - 0 xll—y2+zz+6x+8y+4z+20—-0 X
+FPeren ©omorT aoé.:bcﬁ::o :‘.’maao&

Scanned with CamScanner



(3) [CB-R-BA228/CB-R-BS232]

Find the equation of the quadnic cone through the
coordinate axes and three lines

z X ye z
—and —==—=— 3% Tpe
ey " =N O P

Sogn HEBeso ézéags&o&
Find the condition that one plane ux+vy+wz =0 way touch
the cone ax*+by*+cz?=0.
ux+Hvy+wz =0 o Sedo ax2+by2+cz = () $oanHd @036302'3
Q2005355 é:ﬁﬁs&o& i

SECTION -B
Answer ALLquestions. e (5x10=50)
o) L?aé&eaéa 2357°20e0 ta*’cﬁwa’m '

[1{9% )

a)  Avariableplaneisata constant distance p” from
the origin and meets the axes in A,B,C. Show that the
louis of the centroid of the tetrahedron OABC is

x2+y*+z?=16p*

2 S8 S Hotd S0l dukptes “p’ Erbos’
R ,60& NErSEod AB,Co 58 goloHh$ip. OABC
Q’ Jodaégy éoLmaJ‘“&S 2300 cBoo§ 27 Dodo S Hao

x2 +y---+-z‘2 = 16p @ zﬁrqg)a’m
' i ' [Turn over |
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10.

b)

4) [CB-R-BAZZS/CB-R-BSZ32]

(OR/8o")

Find the equation to the plane through the line of
intersection of x-2y-z+3=0, _3x-5y+2z+1 =0 and

perpendicular to yZ plane.

x-2y-z+3 = 0, 3x-5y+2z+t1
Koome Dbdr yz S8 ©oworT 6
E:508%08.

Show that the equat
the point (1,6,3) to the line

=0 &eoro 3‘363;6 ey
508 HBEE0. ’

ion of the perpendicular from

and

£=—y—;—_—1———§ z—zarex—-1= 0,=——=
1 2 3 -3 2
the foot of the perpendicular is (1,3,5)

the perpendicular is J13-

and the length of

yél_z—Z

(1,6,3) DotdHD Kool 361’_:--—' oS Bpd HDS

W

y-‘6 Z—:3

(FY

————
= —

out Gty Siues x—120,7—= ="

Hoe0k. HoBA ooparso (1,3,5) gée'\) oondTso /13 ’ .

. endrsol.

(OR/Eo°)

L b)g.f  Find the 1ength and equations of the line of S.D.

X

_be_tween the lines 1 =22 and xt+y+2z-3=0=

o 2x+3y+3z -4.
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11.

12.

b)

(5) ICB-R-BA228/CB-R-BS232]

u A
1 2 1 0BG x+y+2z-3 = 0 = 2x+3y+3z -4.

0% Tyo Dl weyds Ers Tp FKHH O wd
BEGeaweb E8%08.

Show that the two circles x?+y2+22 - y+2z = 0; x-
y+z =2 andx’+y*+z2+x-3y+z-5 = 0, 2x-y+4z-1 =
0 line on the same sphere and its equation.
x*+y2+z2 - y+2z = 0; x-y+z = 2 %000k X+ +z7+x-
3y+z-5 = 0, 2x-y+4z-1 = 0 w3 Both Hygren 28
50 GoEPAH e TR KEELmEm EES0a.

(OR/8or)
Find the pole of the plane x-y+5z-3 = 0 w.r.to the
sphere x*+y*+z*=9.
x2+y?+zt=9 oI Aegsn Gy X-y+5z-3 = 0 oo
Sodn G (5w £:508%08.

Find the equation of the sphere which touches the
plane 3x+2y-z+2= 0 at (1,-2,1) and cuts
orthogonally the sphere x?+)?+z*-4x+6y+4 = 0.

x+y?+z-4x+6y+4 =0. AbgeR) oworr podix (1,-

g
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13.

b)

b)

(6) [CB-R-BA228/CB-R-BS232]

(OR/8ar)

Find the limiting points of the coaxal system of
spheres of which two members are x?+)”+z°+3x-

3y+6 = 0; x> +y*+z°-6y-6z+6 = 0.

X2 +y2+z2+3x-3y+6 = 0; x*+y*+2>-6y-6z+6 = 0. |
Rgrea® Sgg}a’wcﬂ:é Yoo REHEHS 05§ Dothihen @'
EHES08.

Show that if a right circular cone has sets of th-ree
mutually perpendicular generations, its semivertical

angle mustbetan™ /2.

2.8 $Be FognD)Bs, B HB8YBo eoDorre oA
es:558pe008 R Sopg, Swiin tan” /7 @908 o)

HeHol.
(OR/8ov)

Find the plane which touches the cone x>+y*-
322+2yz-5zx+3xy = 0. along the generator whose |
direction ratios are (1,1,1) -~ e

Y2324 2yz-5zx+3xy = 0. o) Hopd (1,1,1)

&‘é‘jbaaegm Ko 235508 3_033& :60382036@ ?65_1)569933&?

v
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i [CB-R—BAZZS/CB-R-BSZ32]
AT THE END OF SECOND SEMESTER
DEGREE EXAMINATIONS
MATHEMATICS - 11-SOLID GEOMETRY
(COMMON FORB.A., B.Sc.)
(w.e.f. Admitted Batch 2016-2017)

(CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks

SECTION-A
DerREn - o
Answer any Five questions.

P ot (BHD SEPTRED [P, (5%5=25)

1. Find the equation of the two planes which pass through
(0, 4, —3)ar1d(6,-—4,3) and which Cut off from the
axes intercepts whose sum 1S Zero. '

(O 4, —3) 5’3060‘500 (6 —4 3)&060{»@ o> S

Do s B @od8 POTTO ando DY, S5

Sere coﬁ)aétﬁsa"e;zﬁ) ééﬁsgro&

2. Find the area of the trlangle whose vertlces are (4, 3, 2)

(3, 01)and(2 -1, 3) -
4,3,2)(3,0,1) (2 1, 3) en Bopgor rie) @e;ﬁes Do)

éﬁigﬁgo&.» '

23000 [Tumover
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(2) [CB-R-BA228/CB-R-B5232]

Prove that the lines

x—1 y—2_z—3.x—2_y—-3___2—4
2 3 47 3 4 5

coplanar and find the equation to the plane containing the
lines.

are

x—l_y—2_z—3.gc-f2__§y—3zz4‘4
2 3 473 4 5
DEDSTPOD B0l LB B KHome eod E8d,

Dpen

Find the enveloping cone of the sphere
x* + y° + zz+25c-z-4y = 0 with its vertex at (1,1,1)

(1,1,1) 8% 5w a0, x* +y* +2242x -4y = 0 o
RS0, 2)%) Fogosd 38850 é:éogﬁeyo&.

Prove that the equation |
ax® +by* +cz* + 2ux +2vy + 2wz +d = 0
. kv w
represents a cone if —+—+—=d -
= el b el

=F T 2 .- 2 2

| _ _ WS VW
- ADE8nsn o8 dogndid O + b+ =d e
4 | a-bic

éﬁjb?éo&. |
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(3) [CB-R-BA228/CB-R-BS232]

Show that the plane 2x -2y +z +12 = ( touches the
sphere x* + y* + 2% — 2x—4y+22z—-3=0 and find
the point of contact.
x* +y2 +z* —2x—4y+2z-3=0 o3 A
2x=2y+z+12=0 Sosw R))BR20E5R) 58 0B TR
Q)G HothH §263§F20&.

Find the equation of the right circular'_cylinder whose axis
isx—2=2z,y=0 and passes through the point (3,0,0)

(3,0,0) Dot Home e x—2=2z,y=0 B efore
e ©02HB ‘ésgéé,”égbédaao' Eo8%08.

Find the equation X +yt= 16,2 = 0 to the cylinder(*

LYt

whose gcner_atbrs are parallel to 175 ==

. f =2 = & sssrostiom eyiwos N g

4 2 = 16,2 = 0 o HONS o 38088y Syl

- [Tumover
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4) [CB-R-BAZZS/CB-R-BSZ32]

SECTION-B
Qepiidn - &

Answer the following (One question from each unit)
(5x10=50)

ORQ B asaraoes (Fc0D. 58 0‘533'0.‘065 2ood 2.8 T

DOLDEY FSrerddmen @PO‘&DES:O

Unit-1I
a)  Obtain the equation of the plane which passes
through the point (-1,3,2) and is perpendicular to
cach of the planes

X+2y+2z=53x+2y+2z=238
(1, 3, 2) Hotid rhome ek
X+2y+2z=53x+2y+2z=8 &odoe,

Bo&0o&8 ©o20re ok S0 ‘é&ééa‘a‘S& ééagsgro&.
(OR/8wr)

b) A variable plane is at a constant distance 3p from
the origin and meets the axes in A, B, C. Then show

that the locus of the centrmd of the AABC is
e P =p~ 2
G 2.8 B Sredoths) o &)@o)o)acfgv 3p &eBsns®
'5"‘-"'$oéas° Qécoossnst’e)é) A, B, Co 38 PoBothHhHd
AABC cﬁmé& -éo@sam:m Bog) Dot Hessw
X -l—y P4z =p > o SrHoa, ‘
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(5) [CB-R-BA228/CB-R-BS232]

Unit - IT
10. a) Findthe equation ofthe straj ght line passing through
the point (1,0,-1) and Intersecting the lines

Ax—-y-13=0=3y-4z-1;p-2242=0=x—5
(1,0,-1) Boto ome D :
dx-y—-13 =0= 3y—4z-1,y-2z+2=0=x-5
Bl podod Sy BHEsnEesH 858%08.

| (OR/Ec)
b)  Find the length and equations to the line of shortest
distance between the lines

y+1 z-2

X
—= = S +
1" 3 > X— 2y —3z+6=0=x-3y+2z- 3,

+1 2 g
: y3 = 22 ,5%—=2y—324+6=0=x—3p+2z-3
Tpo S5 @@a)ééo Ero°R), @éesea &8 6apé) DB

éa‘ngs&o&

. ~Unit-1II
11.: ‘a) Obtam the equations of the sphere which passes
-V'through the CII‘Cle , o

x 0 y + 2’ =2x+ 2y 4z + 3 0, 2x ty+z=4

~and touch the plane 3x+4y= 14 i

X +y +z —-2x+2y 4z+3 = O2x+y+z-4

o thowe S, 3x+4y =14 éaoggnmeoé o
58800 é::agﬁ&o& |

 [Tumover
Scanned with CamScanner




(6) [CB—R-BA228/CB—R—BSZ32]
(OR/8cr)
x+1 y-2

—
—

2 3

2 .
with respect to the sphere x* + y* + 2z~ =1 isthe

Tx+3 2-T7y z
line = =

T

=z+3

b)  Show that the polar line of

x* +y 4z _1596063%

-2
x—zi-l = X =z+3 cﬁnégytﬁe)a’féa)
Tx+3 _2- 7y o o
11 & *_1-“’ O
Unit-IV

12. a) Find the equations of the lines in which the plane
2x+ Y=Z= =() intersects ~ the cone

4x% = +32* =0. Also find the acute angle
‘between these lines. - i

2x+y-— z¥0 Soo  4x° —-y +322 =0
- JognHdH polod HBEdye, EMS {nd‘g @en)gseaﬁa&

| .éaassg,oa
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13.

b)

a)

b)

- ,smmeaagaomasga—-x::

(7) [CB-R-BA228/CB-R-BS232]

(OR/8)
State and prove a necessary and sufficient condition
for a cone to admit a set of 3 mutually perpendicular
generators.
2.8 Fogna) Kot HERYE0 ©0ROTP S0 BETEse DS
OHBBOBETIB 2.8 eHEE HOFRCHEFRY 500D, T
QB0 ol.
Unit-V
Find the equation of the right circular cone whose
vertex is (1, -2, -1) axis the line

x-1 y+2 z+1

3 - 4 3 andsémi-vertical angle 60°.

x-1 _y+2 z+1
3 4 5
B eogore KO Hdckn %Ug)ggsma’m 60° e ZOAS

©025%e %oanaj) B JBBe) EoES0a.
- (OR/3or) vy
Find the equatlon of the right circular cylmder of

(1, -2, —1) D Bggwore KON,

~ radius 5 unit and having its axis the line

1t
537" 6 g
FUPIPPAE I S P

> 3 @ga’mw

;jé&nzﬁ 00&3&66:2) Koo cfs:oé& &ﬁ)ééwa& ééﬂ‘g{o&

oo

o\’ 9‘%\9 “bu‘ 7‘
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2020

R @
ot
“” “[CB-R-BA228/CB-R-BS232]

AT THE END OF SECOND SEMESTER -
(CBCS PATTERN)

MATHEMATICS - II-SOLID GEOMETRY

(COMMON FOR B.A.,B.Sc.)
(w.e.f. Admitted Batch 2016-2017)

: 3 Hours Maximum: 75 marks

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.

Find the equation of the plane passing through the
points 2,2,1), (9,3,6) and perpendicular to the

plane 2x +6y+62=9.

(2,2,1) 08050 (9,3,6) Do Ko JEI°

0x+6y+6z=9 BOSVHLH ©OWOT Hol Berds
$5B0ESe0 EET),06.

Find the equation of the bisecting plane bisecting
the acute angle between the planes
3x-2y+62+2=0, 2x-y+2z+2=0.

3x-2y+62+2=0, 2x-y+2z+2=0 Bodwe
S0gge @)t SBERoES DA Boo By,
P0EBEs0 EX08%) 06G.
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Find the image of the point (1,3,4) in the plane
2x-y+=2 +3=0.
1,3,4) DHOLOY GAE), (FBDOWDL 2x -y +2+3 =

ook, BeBNE” ERORTRBD.

Find the equation of the plane which contains the

line x-1_Y +11 = z;3 and is perpendicular tq
2 — .

the plahe x+2y+2z=12.

x;l =y+11 - 223'63);60 EORA00E x+2y+2=12

HOJVNE OO Pot B0 DBwE), [SDEYeo
gmgﬁbo&.'

Find the equation of the sphere through the circle
x? +y2 +2° =9, 2x+3y+4z=5 and the point
(1,2,3). Also find its centre and radius.

850 x%+y%+2%=9, 2x+3y+4z=5 B |
00 (1, 2,3) © Ko 2563 R0 $58r&Eea0 Sof™D

T So(to $:80K0 Tydeo KA.

~p D RQ232] -
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6.

2020

Show that the spheres x24 y2 +22=25 and
x2+y?+22-24x-40y-182+25=0 touch
externally and find their point of contact.

:rc"’-cuyﬂﬂe2 =20, x2+y2+22—24x—40y—182+25 =0

RPoro e &) y30S0urdHd  Wrd
0K EXE% 08,

Find the equation of the cone which passes
through the three co-ordinate axes and the lines

o 2 g X222

1 -2 3 2 1 1

XY 2 558050 2=2=2 490 Koz 085w
1 -2 3 | 1 1

DETITOEIWE | HoGe. A Fogud)  HBUEBETY

§:60§6bo&.

Find the equation to the cylinder whose

generators are parallel to -31£=%=§ and which

- passes through the curve x? + y2 =16, z=0.

ST 550K -i‘-: % =§ 3 Shrostor amysses

EOR s x2+9%2=16, 2=0 Koa® 6%
API300 SAEGETRY) E057) 0d.

3 [CB-R-BA 228/
CB-R-BS232]
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SECTION B — (5 x 10 = 50 marks)

Answer ALL questions.

Find the equation of the plane through
(4,4,0) and perpendiculare to the planes

x+2y+22z=5 and 3x+3y+2z-8=0.
(4,4,0) DoY) ooGe JsBI° x+2y+2z=5,
3x+3y+2z-8=0 Hodoen 308038 eouom
ot Beo 590880 5&)5‘(,0&.

Or

() Find the equation of the plane passing
through the intersection of the planes

x+2y+3z=4, 2x+y—-2+5=0 and

~ perpendicular to ‘the plane
5x+3y+6z2+8=0.

5x+3y+62+8=0 HORVHLH ©02)0TT® YPHOLT®
x+2y+32=4, 2x+y-2+5=0 HOIVO DS
B9 ¥OR Hod Beoo $DoEterd) E0EY,0d.

2020 4 [CB-R-BA228/
CB-R-BS232]
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x-1_y-2_2z-3
2 3 4

10. (a) Show that the lines

x-2 y-3 z-4
3 4 5
their point of intersection and the plane

are coplanar. Also find

containing the lines.
x-1 y-2 2z-3 x-2_y-3_z-4

’

2 3 4 3 4 5
Bpen 2f Bosnd HokHd BH & Bo

SHEEHI 08050 TS 0D - DoY)

5&)%3}3.
Or

() Find the shortest distance and the equations
- of shortest distance between the lines
x-3 y-8_2z-3 z+3 _y+T7_ 2-6
3 -1 1 -3 2 4

x-3_y—'8_z—3_z+3'=y+‘7=z—60
SPeu——=""="1 "3 " 3 ~ 4

2065 80 B850 H08an T SETEIDW

0N 0.

2020 5  [CB-R-BA228/
| CR_R_RQ92292]
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11. (a)

(b)

‘2020

Show that the two circles x%+y%+22-y+2z=0 :
X-y+2-2=0; x2+y2+zz+x—-3y+z—-5=0,
2x-y+4z-1=0 lie on the same sphere and

find its equation.
[elelr3] é.)q:w x2+y2+zz-—y+22=0,

x-y+2-2=0; x*+y*+2%+x-8y+2-5=0,

2x-y+4z-1=0 e 23 Ao 2 YOG SR DA
[ALY) ébogdea;&p_gmmm.

Or
Show that the plane' 2x -2y+2+12=0

touches the sphere x2+y2+22-—2x—4y+

22-3=0 and find the point of contact.

2x-2y+2+12=0 ®%oo x’+y%4+z%-2x-4y+

22-3=0 R%$505 ) o)%b{fnég) {5 )

DO ESOR8050.

6 [CB-R-BA228/
: CR-R_-RS232]
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13.

2020

(a)

(b)

(a_l)

Find the vertex of the cone 7x% +2y? +
22% -10xz +10xy + 26x -2y +22-17=0

B0V Tx2+ 2924222102z +10xy +26x - 2y +

22-17 =0 Q) BP0 E0RR0Hw.

_ Or |

Find the equation of the reciprocal cone to

the cone 3x° +4y% + 522 + 2yz +4xz+6xy=0.
Bogd  3x%+4y% +52% +2yz+4x2+6xy=0

FBoo), BHDHES 030 SHEE0 EHORRVDBD.

Find the equation of the right circular

cylinder ~ whose  guiding circle is

x2+y2+zz2 -%9, x—y+é=3.

g o x2+y%+22=9, x-y+z=3

¥R 00238 Kg‘;éo A, S0

ES0A"RK0%0.
Or

7 [CB-R-BA228/

~—
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Lt b

(b)

Find the equation to the right circular

cylinder whose axis is > =371 and
radius 2.

x-1 y 2z2-3 ‘

= B0 egdom 5OR 2 T80

Ko eo23te "m;:.’)o DDELEI0 KDoA,
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[CB-BA228/CB-BS232]

AT THE END OF SECOND SEMESTER (CBCS PATTERN)
DEGREE EXAMINATIONS
MATHEMATICS - II - SOLID GEOMETRY
(Common for B.A. B.Sc.)

(W.e.f. Admitted Batch 2015-2016)
Time : 3 Hours Maximum : 75 Marks

Note : This paper consists of Two parts. Follow the
instructions carefully.

- SECTION - A
%S -2 |
Answer any Five questions each question carries Five
marks. - (5%5=25)

DB DOBOBS HEPGHI0 (FAHOd. (58 [HES b Smbpes.

1. Find the equation to the plane through the line of .
intersection of x—y+3z+5=0 and 2x+y-2z+6=0
and passing through (-3,1,1). S
x—y+3z+5=0 %0 2x+y-2z+6=0 Sero PoLS
Ba rpocedser (-3,1,1) Hotod) rHowe D S8 SArEBes0
E508%08. | |

2.  FInd the point if intersection of the lines.

~ - -3 x—1 -5 z
X 1=y 3=z and _y=5_
-3 2 2 3 3 =5

Do Hoksd DoHHLo 526355210&.
2000 [Tum over
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(2) [CB-BA228/CB-BSI32|

3. Find the equation to the plane containing the line

- ) -3 ' .
Jc2 1_) +11 — 24 - and is perpendicular to the plane

xX+2y+z-12=0.

x=1 y+1 z-3
> '—‘yl =z4 o3 SEY Opdo £OA ol

x+2y+z-12=0 oI Sodnd% oo &od eﬁoén
QS BEasin 5:6055270&.

4. Find the equation of the sphere through the circle
o oxT 4y +2: =9, 2x+3y+4z=5 and the point (1,2,3).

x*+y*+z'=9, 2x+3y+4z=5 {HIES0 oz 5B
(1,2,3) DotHd ote G AlHkn $SIrESeatn 508508,

S.  Find the Pole of the plane x+2y+3z=7 with respect
to the sphere x* + y* + 22 —2x -4y -6z +11=0.

X*+y'+22 - 2x—4y—62+11=0 F¢o S)Ls
x+2y+3z—-7=0 Seo» SBoE) ESaéa’m §m§5&o&.

Scanned with CamScanner
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' - z
‘'parallel the line %=—5y-=-3- and whose base curve

.

3) [CB-BA228/CB-BS232

Show that tpe general equation of the cone of the second
degree which passes through the coordinate axes is

pz+gzx+hxy=0.

DErIse g o MWDo FogodH BnE) BoED HOBred
BAPEBeSD  fyz + gzx +hxy =0 o SrH08. -

Find the enveloping cone of the sphere
x> +y* +2° +2x—4y =0 with its vertex at (1,1,1).

(1,1,1) &5 85350 @08, x*+) +2 +2x—4y=0 oD
FRgsnst, B3, Fognd BB EHEPE.

Find the equation of the cylinder whose generators are

i

in2+2y2 =1, Z:B.

-

—

5% HdrodBor PP ZéLéa’m

WwiN

x_~Y
2358 Dpen 1=

x?+2y* =12 =3 e Ko E&Jgéé DAFEBE0 é;ﬁ:gsao&.

[Tumover

[
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4) |CB-BA228/CB-BS232)
SECTION - B
2ES - O

Answer all the questions. Each question carries 10
marks. | | (5x10=50)

BB BEneR088 Sirerin [@abol. (58 [HHS 10 sty

a)  Find the equations of the planes bisecting the a
cute angle between the planes 2x-y+2z+3=0,

3x-2y+6z+8=0.

2x=y+2z+3=0,3x-2y+62+8=0 Sewe> Qg
03w Seakn @nY) SHAWOLD BSowsw 5508508,

(OR/8r)

b) Show that the equationi2x®-2,? 46,247

yz +6zx — 2xy = Orepresents pair of planes and find
the angles between them.

12x* =2y* +62" +Tyz +62x — 2xy = 0 SEGessn 2.8
BRI TrAROER 58 ar@ oty Seassniso Eio8Ho8.
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(5) (CB-BA228/CB-BS232]

x+1 _ y+1  z+1
1 2 3
andx+2y+3z-8=0=2x+3y+4z-11 are
intersecting and find the point of their intersection.
Find the equation to the plane containing them.

10. a) Prove that the lines

x+1 _ y+1 z+1
1 2 3

=2x+3y+4z-11 o05Bpen 0R0FrEr06°E>D

2025 BAD08 HB POk Dot E55h08 avoss

esOped EOAS Serd) 858508,

(OR/8zr)

b) Find the length and equations to the line of S.D
x-2 y-3 z-1 _
3 4 2’

B x+2y+3z-8=0

between the lines

x—4 y-5 z-2
4 5 3

Bpo NG @0)EH SrEsn, vo)EH Sr8 Bph
DREBErR) E08%08.

[Turn over
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11.

12.

b)

(6)  [CB-BA228/CB-BS232]

Find the equation of the sphere which touches the
plane 3x+2y-z+2=0 at (1,-2,1) and cuts

orthogonally the sphere x*+)*+2% -4
xX+6y+4=0.

X'+ 428 —dx+6y+4=0 FeR) ©owor polin
(1,-2,1) 88 3x+2y-z+2 =08 {803 Aeso
RAEBET) éa’ngséo&.

(OR/8cr) B
Find the limiting points of the coaxial system
defined by the spheres

X+ Y+ +Ax+2y+22+6=0;
x2+y2+22+2x—4y -2z4+6=0 .
HeESeren KmD0d Aeres® MGHdy irde AY -

JBB @06 é’)ocﬁaé)ezo ééa%sgo&.
Prove that if the angle between the lines of the
intersection of the plane x+y+z =0 and the cone

.
ayz +bzx+cxy =0 1S 5 then a+b+c=0.
x+y+z =0 e dodn ayz+ bzx +cxy =0 @5 oo
' 4
% podod Byrainr Sy Sedn By eond a+b+0*0

o JrHosob.

Scanned with CamScanner



13.

b)

b)

R - |
(OR/3cr)

Find the vertex of the Cone

7x? + 2y +22% ~102x +10xy +26x — 2y +22-17=0

©: FoFNRHNE éqp»:n é:ng‘&o&.
Find the equation to the right circular cylinder

whose guiding circle is x* + y? + 2z =9, x-y+z=3.

& HEE x? + Yt 427 =9, X-y+2=3 EOAS Loadte

58 @) BAFELwED EPH.

(OR/8w)
Find the equation to the enveloping cylinder of the
sphere x*+y’+z’+2x-4y-1=0 having its
generators parallel tox =y =z
x>+ +z+2x-4y-1=0 ﬁs@@‘ﬁmé"@, 23:5% Bpew
X =y =2 5% Sirodtore ) )8 Spss SarEtesin
808508, -
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(21-BA228/21-BS232]
ATTHEEND OFSECOND SEMESTER(CBCS PATTERN)
DEGREE EXAMINATIONS

MATHET\'IATICS]II-TI-IREE DIMENSIONAL
ANALYTICALSOLID GEOMETRY

(COMMON FOR B.A, B.Sc)
UG PROGRAM (4 YEARS HONORS)
(w.e.f- Admitted Batch 2020-21)

Time : 3 Hours Maximum : 75 Marks

SECTION-A
L  Answerany Five of the following questions. Each queétion
carries Five marks. (5%5=25)
Bob IS DB Bt BHHED BErEEen (@easndn. (@8
(D 0 SoeBeD.
1. Find the equation of the plane through the point (-1,3,2)
“and perpendicular to the planes X +2y +2z=5 and
3x+3y+2z=8.
(-1,3,2) Dothd thowe Edr X + 2y + 2z = 5 H50a0
3x+3y+2z=8 Seroh womore aR) S0 DDBEBeS
SO, #

17000 [Turn over
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(2) [2141,\228/21-;;5232]

A variable plane passcs through a [ixed point (ab,c). 1y
meets the axes of reference in A, B and C. Show that th
locus of the point of intersection of the planes through

A,B,C and parallel to the coordinate planes is
ax”' +by” + ez =1

2.8 38 Sodw (a,b,0)wd e Do rhote DD, & Sody
ArHson A,B,C 0 p0B0HHB. VEPIE dered
SErostorr A,B,C Hothde o B8 Serw HOLS doth
Dot B ax |+ by +cz” =1 @ Srsob.

Find the equation of the plane through (3,1,-1) and
perpendicular to the line of intersection of the planes
3x+4y+7z+4=0, x-y+2z+3=0.

3x-+4y+7z+4=0, x-y+22+3=0. Scre 35S T eoworr
sotae (3,1,-1) Doty howe DGH Bodn HABBE0 EHE08.

Find the equation to the line through the origin and
intersecting the lines 2x-3y+4z+1=0=3x+2y+4z-5,

2x-4y+z+6=0=3x-4y+2-3.
2%-3y+4z+1=0=3x+2y+42-5, 2x-dy+7+6=0=3x-4y+2-3

&3 Do oBir, Sure Do) Teqoe SPGh Tt H&oEBea0
éeﬁ:@‘ﬁ&o&.
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(3) (21-3A228/21-B5232])

A sphere of constant radius k passcs through the origin
and intersects the axes in A,B,C. Prove that the centroid

ofthe A ABC lies on the sphere 9(x? +y* + 7°) = 4k*

K 5 anyrgirrifo 2.8 R drodothiy ot S R
AB.C o 38 »od3350 AAB,C Booerd $29
9(,\;2 + yz + z,z) = 4k* P850 otnoBd SrdHob.

Find the equation of the sphere through the circle
x2+y*+ 72 =9,2x+3y+4z=5and the point
(1,2,3).

x> +y2 + 7 =9,2X+3y+4z=5@3{ $yd,0 Ko0G®
50805 (1,2,3) Dot o HSh °¥o %5880 58508,

Find the enveloping cone of the sphere
x2 +y2 + 22 +2X —4y = () with its vertex at (1,1,1).

(1,1,1) 38 88p &od, X2 4+y*+727 +2x—4y=0 >
g%, 98, Foawd B K B8k,

Show that the two lines of intersection of the plane

ax + by + cz = Owith the cone yz + zx + Xy = Owill be

perpendicular if 1 + 1 + 1 =0

a b c
aX + by + ¢z = 0 oot yZ+ZX + Xy = 0 900

ot Bye $ bR, © Tyed ooworT Bo&EI8 DX

1
__|..l.+.1_=0.
a b c

[Turn over
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(4) [21-BA228/2|-[}5232]

SECTION-B

Answer All questions. Each question carries Ten marks,
(5%10=50)

o B SrerSsnen (o, 50 BHE 56 Srthe,
9. a) Findthe bisector of the acute angle between the
planes 2x -y +2z+ 3 =0and
3x—-2y+6z+8=0.
2x—y+2z+3=0 Hbc» 3x -2y +6z+8=0
Sosne Do ofn Sl SHegpods B Soo
%8B0 858408,

(OR/8w) ’
b)  Show that the equation

12x2 = 2y* 62" +Tyz+6zx—2xy=01€D resent
pairs of planes. Also find the angle between them.

1252 = 2y* —6Z" +Tyz+6zx —2xy =0 SDo&Seaddoo
Both dereid KPAOHIA HPHN BB T Hoifs

5easiido E5o8hod.
x+1 y+1 z+l

1 - 2 3
X+2y+32-8=0=2x+3y+4z—11 are inter
secting and find the point of their inter section Find

10. a) Prove thatthelines and

also the equation to the plane containing them.
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(3) [21-BA228/21-D5232]

X+ y+1 z+]
19 - 3 00

X+2y+32-8=0=2x+3y+4z-11
0 Bped PoloHEotrdhd mverd Behold. HOGH
potsd Doty Bn8S0h mose wbped 58 o) do°d),

S58h08.
(OR/8cr)

b) Find the length and equations of the shortest

distance between the lines X1 = ¥~ 2_z-3

2 3 4

x—-2_y-4_z-5
3 4 5
x-1 y-2_z-3 x-2 y—4 _z-5
2 3 4 3 4 5 °
£3589 St e B o) 58508, B05° )50

$ 8B é:ﬁﬁsg’o&.

11. a) Showthatthe plane 2x -2y +z+12=0 touches
the sphere |
< +y? +2° —2x—4y+22-3 = 0and find the
point of contact. |
Kt +yi+7° —2x—4y+22—3=0@3 R
Ix—2y+z+12= 0 Sosn $)8Rod o S8

(OR/E;U‘) [Tum over
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12,

b)

3

b)

(6) [21-BA228/21-BS232]

Show that the sphetes x2 +y* +z> —25=0,

X’ 2,2 _24x - 40y —-18z+225=0

+y
9

touch externally at the point (_1.52, 4,§J .

X +y* +2°-25=0,

X2+ y2l+z2—24x-40y-182+225=0

&N [FoeD (2, 4,gj 5 arsgore K B0 otrah
v, LD 7
Find the limiting points of the coaxial system of

spheres of which two members are

x*+y 42" +3x-3y+6=0;

x> +y2 +2: -6y —6z+6=0

x> +y? +2° +3x—3y+6=0;’

x> +y 42> —6y—62+6=0

Rigmos® 203 Haby S50 [ $588 ©5p Dofbper
éiﬁ)gsgo&.

(OR/8ar)
Find the equation of the cone wifh vertexat(-1,1,2)

“guiding curves 3x? — y*=1,z=0.

850 (-1,1,2) $00 gt Sgsw 3x° -y’ =1,2=0

%o Fogusd) BESeaEn E5085084.
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b)

(7)

[21-BA228/21-Bs237

Find the equation of the right circular cone whose

vertex is p(2,-3,5), axis PQ which makes equal
angles with the axes and semi-vertical angle 30,

(2,-3,5) 38w e, 30° %ogg ek EOA &y
Jogd) Bw¥) oo PQ dirdwges® tirs St
3’?3, SF00N) @né&éﬁbéémm é:ﬁ:gs&o&.

(OR/Swe)
Prove that the perpendiculafs drawn from the origin

to tangent planes to the

x> +3y? +4z% + 2yz + 4zx + 6xy = 0 lieon:
the cone

11x2 + 4y? —3z* + 8yz — 6zx — 20xy = 0
Horeefloths) od

2x% +3y2 +4z° +2yz + 4zx + 6xy = 0 &>
Fogo) @) X8, Boswes AS efwon Ope
11x* +4y* —=32" +8yz— 62x — 20xy = 0 &
Fogns) 2 600t Wrdod.

\
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