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1227
B. SC. First Year EXAMINATION, 2019
MATHEMATICS
Paper — 111

Geometry
Time: Three Hours

Maximum Marks: 75

PART - A (@78 — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

! 7o a1 &/ FAE FI BT GX 50 Ikl W w7 &/
T 7o B HF G 8
PART - B (Gvs — §) [Marks: 35]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
IRF §PIE W YH—YF J97 g7d §Y & Gid J97 Bfory |
gId 797 T TV 250 ] W HEE T &/
T 7o B HF G 8
PART - C (g7s — &) [Marks: 20]

Answer any two questions (500 words each).

All questions carry equal marks.

BIg T gIT FITT | FAFE FI7 BT IV 500 I & fEFE T &/
vt geI P b TEHT 8/
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Q.1

Q.2

Q3

PART - A / Hvs—

(i) Write the condition for a plane Ix+ my+nz=p to touch the sphere
X2 4+y%2 4722 +2ux+2vy+2wz+d =0
A Ix+my+nz=p & Ml x2+y2+2z2+2ux+2vy+2wz+d=0 &
e e Bl Bl Ul forfay |
(i) Define reciprocal cone.
o[ i BT R IR |
(i1i1)) Write the find out of formulae of eccentricity of hyperbola.
JfATIRITT B Icebescll ST BT Bl G [oflay |
(iv) Write the polar equation of a conic, referred to focus as the pole.
ha @l g AT forRay, Stq =1ty ¢a 21|
(v) Define skew lines.
fawwaea vt 5y ®ed 87
(vi) Write the formula find out shortest distance between two lines.
|1 RIT B drE T S DR BT G Iy |
(vil) Write the formulae tangent and normal line on the ellipse at the point.
drefge W Rera fodl famg W Rl Y@ ud e &1 g3 ferfg |
(viii) Write the co-ordinates of the centre of the conic ax? + 2hxy + by? + 2gx +
2fy +c=0.
IMBa ax? + 2hxy + by? + 2gx + 2fy + c = 0 & B & fAdena foaRay |
(ix) Define principal plane and principal directions.
U |HAel Ud U9 faemal bl uR¥IiNd Hifom |
(x) Write the condition of perpendicular of two lines, but not equal.

3 NRIT & FAR g W9 T8l 8 @l ¥ forfay |
PART-B / ¥vs — §
UNIT -1/ g&18 — 1

Prove that the lengths of semi axes of the conic ax? + 2hxy + ay® = d are (a%dh)

and respectively and their combined equation is x? — y? = 0.

(a-h)

g @ISy & wNiea ax? + 2hxy + ay? = d @1 31l 31&i & Al HA:

(a+h) Bl

d
(a=h)

2 T BT Hgad TR0 x2 — y? = 0

X

2 2
Prove that the line Ix + my + n = 0 is a normal to the ellipse =t z—z =1if-

R AT 5 T=et Y b+ my +n = 0 Age 5+ 5 = 1w wifrer gn af-
a2 | b2 _ (a2-b?)

12 m2 n2
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UNIT -I1/ 18 — 11

Q.4 Prove that the locus of the point of intersection of two perpendicular tangents drawn to
the conic is called the director circle of the conic.
g PIY &1 eihg R Wi T8 a1 orad Wl Y@l & ufdess 4 &1 faguer eieq
&1 Fame g9 B & |

2 2
Q.5 Show that the locus of the poles of the normal chords of the hyperbola z—z — ;’—2 = 1is-

e T 5 ofteaer S — L = 1 91 sftera dasi @ gat @1 figes 2
y2a6_X2b6 — (aZ +b2)2 X2y2
UNIT -1/ 3&15 — 111
Q.6 Find out angle between two planes-
Xx+y+2z=9 and2x—y+z=15
Al X +y +22=9 3R 2x —y +z = 15 & 4/ BT AT DI |

Q.7 Find out shortest distance between two lines-

A Xl 2 = = ey I = Y2 = I g e ) g g0 S I

1 -3 -1 3
UNIT -1V / g&T1g - IV
Q.8 Find the equation of the sphere which passes through the circle x? + y? +z2 =5, x +
2y + 3z = 3 and touches the planes 4x + 3y = 15
I Al & FHIDHROT S DY Sl gd x% +y2 + 22 =5, x+ 2y + 3z = 39 AR
g T FAde 4x + 3y = 15 BT W R € |
Q.9 Find the equation of a right circular cylinder whose guiding circle passes through the
points (a, 0,0), (0,b,0), (0,0, c).
I ARG oA BT FHIBIUT A1 DIToTg e Haere gd fa=gail (a,0,0) , (0,b, 0) 3R

(0,0, ¢) ¥ o |

UNIT-V/ 5@ -V
Q.10 Planes are drawn through a fixed point (a, 8,y) so that their sections of the Paraboloid
ax? + by? = 2z are rectangular hyperbolas. Prove that they touch the following cone:
th ReR g (,B,y) ¥ AR F9ddl §RT WRaed ax? + by? = 2z & uR=e AId™
JfauRaed g, a1 fag dIfoY {6 9 1 2l &l el &_d © -
(x—0)? n G-B)?* | (z-y)?

b a + a+b =0
2 2 2
Q.11 Prove that the feet of the six normals from (a, B,y) to the ellipsoid ;(—2 + % + i—z =1 lie
2(W2_p2
on the curve of intersection of the ellipsoid and the cone ), i Gl oa=0

2

R1g oifoig f& (a,B,y)ﬁfﬁﬁgﬂaz—erZ—erf:lw did B Mol & UTg aregee

c2

2y £ 20 o = 0 % wRees 7 W R 2
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PART -C / ¥vs— 9
Q.121If the lines Ix+ my+n=0 and Ix+my+n =0 be conjugate for the ellipse

x2 | y?
—t5= 1, then prove that:

af ¥m I+ my +n =0 Ix+my+n =0 €¥ga S +5 = 1% wme wged
Yar g, dr Rig B
a’ll + b’mm’ = nn’

Q.13 Prove that the line xcosa+ysinoa=p will be normal to the hyperbola

X2 y* .
a_2 - b_2 =1 if-
2 2
Rig U & el &1 xcoso + ysino = p  fuRae™ ;‘—2—;'—2=1 & sIfrer
Bt afe—
2, p2)2

a%sec?o, — b2cosec?a = Bt ;2 )

Q.14 Find out the shortest distance between lines, which vector equation is as follows:

Yy, {5 afeer aHierer frefaRed € & 9= o *Ead @0 9 difsrg—
r=(1-0i+ (t—-2)j+ 3 -2k ax
F=(s+Di+2s—1j—(2s+ Dk

Q.15 The plane 2 + % +§ = 1 meets the co-ordinate axes in A,B,C respectively. Prove that

the equation to the cone generated by the lines drawn from O to meet the circle ABC is-
e ~+ 3+ == 13wl &1 fag AB,C W dredr 81 Rig #C 5 O %1 ore ared
AT I BT UFTTB] B dTell Y@1Y §RT SIid 2dg BT AHIBOT &—

O RO I

Z

2
== 1 meets the co-ordinates axes in points

2 2
Q.16 A tangent plane to the ellipsoid z—z + Z—z +
A, B and C respectively. Prove that the locus of the centroid of the triangle ABC is-
2 2 2
IS = + 5+ 5 = 1 B BIE Rl qat ol B e AB,C frgall W s wa
g | Rrg #Ifve f6 st ABC & @ &1 faguer 2—

2 b2 CZ
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