S.C.No.—2009103

B.Sc. (Hons.) EXAMINATION, 2023

(Main/Reappear)

(First Semester)
o MATHEMATICS

/ff BHM113

Solid Geometry

Time : 3 Hours Maximum Marks : 60

Note : Attempt Five questions in all, selecting one

question from each Section (I-IV). Q. No. 9
(Section V) is compulsory. All questions
carry equal marks.
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Section I

g ug 1

Find the length of the axes, the

eccentricity and the equations of the axes

of the conic : 6
5x% —=24xy-5y* +14x+8y—-16=0

= v & el W o, Iohsa oI

el % TR Id El'ﬂf:_rl'q i
5x2—24xy—5y2+14x+8y-—16=0

Find the pole of the line 5x + 5y + 8 =0

w.r.t. the conic 2x2 + 8xy + 332 — 2x +
6y + 1 =0. 6

WMk 2x2 + 8xy +3)2 —2x + 6y + 1 =0
% WMHY W Sx+ Sy+z=0 & g9 @
SIS |

Trace t_he conic | 6

9x* —24xy +16y> —18x—101y +19=0
T :

9x% —24xy +162 —18x—101y +19 =0
&l W HifwT |
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(b) Prove that the conics x2 — y2 — 4x + 2y
=0 and x2 + 3y% — 4x — 6y + 4 = 0 are
confocal. 6
fog =ifsig f& s x2 — 3?2 - 4x
+2y=0 X x2+3)2 —4dx— 6y +4=0
THhiEa € |

Section 11
Wus 11

3. (a) Find the equation of that plane, which
cuts the sphere x2 + 32 + z2 = g% in a
circle, whose centre is (c, B, 7). 6
IH gUqE 1 GHIHO JMd HIfSC, S A
x2+32+22=32 & T&H 99 H FE T,
e #% (0, B, y) © |

(b) Find the limiting points of the co-axial
system of spheres x2 + % + z2 + 3x
—3y+6=0,x2+3%+ 22— 6y — 62
+ 6 =0. 6
MAd x2 + 32 +22+3x -3y +6 =0,
x2+32+22-6y—6z+6=0 % TGe-31&™
yoreh @ i fig @@ ST |

(3-913-297) H-2009103(1UG127)(TR) 3 P.T.O.



4. (a) Find the equation to the right circu]arm

(b)

cone whose vertex is P(2, -3, 5) ;i
PQ which makes equal angles with the
co-ordinate axes and semi-vertica] angle
is 30°. 6
SY TN i T Tt [ ity
e Wi f6g P2, -3, 5) € e PQ
RUEES oS SR g I =
SR oTg-emiek oy 30° 2 |

Find the €quation of the enveloping
cylinder of the sphere x2 + ¥+ 22 oy

4y =1 having its generators parallel to

the line x = p = 5 6
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5.

(a)

(b)

Section II1
ECLUCEN | § |

Find the equation of the tangent planes
to 2x2 — 62 + 3z2 = 5 which pass through
the lines x + 9 — 3z = 0, 3x — 3y
+ 6z — 5 = 0. 6

2x2—6y2+322=5 % Wl qel ol
USR] ¥ Shiteie St Y@l x + 9y
—3z=0,3x—-3y+6z2—5=0 " B
ToRd § |

The normal at any point P of the ellipsoid,

X P i + z 1 ts th incipal
, = mects c rincipa
a? b* P g

~ planes in G, Gp, Gs. Show that

PG, : PG, : PGy = a? : b* : c*. 6
2 -2 2.

<refe, x2+y2.+22=1 % fedt o
a“ b° ¢ '

fifg p w et Gp. Gy Gs H

@ el @ frera § 1 fR@mwEg 6o

PG, : PG, : PGy =a?:b%:c? |
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(b)

Find the locus of points from which three

mutually perpendicular tangent lines can be
drawn to the surface ax2 + by? +cz2=1.6

31 g w1 fegue W wifr ww g
W W 9 WER e oy LEEIL
ax2+by2+czz=1 tﬁa"rmum—cﬁ%* I
Find the equations of the polar of the

s X—X —_ Z—z
line LYo L wirt the
m n

central conicoid ax? + B2 + 2 = 1 ¢

é’?’m‘m?m'sraxz+b}2+cz2=1 P Ty

o ALY n_zon I

l m n

U0 F| T |

~ Section IV
Qug 1V

7. (a) Prove that the axes of the section of the

conicoid ax? + b2 + cz2 = | by the
plane Ix + my + nz = 0 lies on the cone

n
(b—c);lc-+(c—a)%j-+(a—b.);=0, 6
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mmﬁmlx-krny*Fnz:Om
Waxz-l-byanczz‘:l % TS & e

'Q'I% (b—c)—l-+(c—a)’£+(a—b)£=0 L°Ed
X y z

feera © |
(b). Find the lengths of semi-axis of the

sections of the paraboloid 2x2 + )2
—22=Obythep1anex+2y+z=4, 6

HHAA x + 2y + z = 4 g WRIeEIS
232+ 32 —22=0 % WUl & org-3e
@ R A Shife |

8. (a) Show that the two confocal paraboloids

cut everywhere at right angles. 6
feEmET % § Fhied tuddEs & e
IEHOT W FHEd T |

(b) Reduce the equation : 6

2x2 — 7Y% + 222 — 10yz — 8zx — 10xy

+6x + 12y —6z+5 =0
to the standard form and show that it
represents a cone. '

BRIETC I
2x2 — Ty + 222 — 10yz — 8zx — 10xy
+6x + 12y — 6z + 5 =0
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(a)

- (b)

Section V

dusg VvV

Find the equation to the sphere through
the circle x2 + y2 + z2 = @, z = 0 and
the point (1, 2, 3). 2
g9 x2+)y2 +z22=a%2=0 AR fag
(1,2,3) § ToRA 9 WA HT GHIHW
I HifSg |

Find the condition that the plane

Ix + my + nz =0 may touch the cone
4x2 — 32 + 372 =, 2
%Mﬁraﬁﬁmmmlx+my

+nz=0 Vg 4x2 -2 + 322 =0 = i
T B |

Discuss the nature of conic 2
262 =2y + 32 —4x — 6y + 3 = 0

= g = vl w ==t Wi
232 - 2xp + )% — 4x - 6y + 3 =
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(d) Find the equation of the tangent to the
conic x2 + 2xy — 2 +2x+ 4y +1=0
at the point (1, — 2). 2
fag (1, —2) W d x2 + 2xy — y? + 2x
+4y+1=0 S TR W@ K GHHOT
@ FRT |

(e) Define conjugate diameters. 2
TgH E S gREI IS |

(f) Define enveloping cone of a coincoid. 2

TS & SAERU Vi F TR HIAC |
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