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1128
I** YEAR ARTS EXAMINATION, 2019
MATHEMATICS
Paper — 111
GEOMETRY

Time: Three Hours
Maximum Marks: 65

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: 25]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
IRE §HIE W YH—YF J97 g7d §Y G Gid J97 Bfory |
gId 797 T TV 250 ] W HEE T &/
T 7o B HF G 8
PART - C (gvs — &) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

BIg T JIT FITT | FAFE FI7 BT IV 300 I & IfEFE T &/
vt geI P b TEHT 8/
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Q.1

Q.2

Q.3

PART - A / gvs —

Answer the following-

/1 & SR dIvi—
(1) Define an ellipse.
Srefqe @1 gRAIRT AT |

(i) Find the eccentricity of the ellipse-
3x2+ 4y?-12x - 8y + 4=0
qrEga 3x2+ 4y?-12x - 8y + 4=0 &I Il AT DI |
(ii1) Define a hyperbola.
sifiRaerd @1 gRaifyd @I |
(iv) Find the foci of the hyperbola-
9x2-16y> =144
arferoRae™ 9x2-16y2 =144 @ AR S1d BIRTT |
(v) Define the image of a point on a plane.

FAde R et famg & ufafems @1 aRwfya aifdr |

(vi) Find the equation of straight line which passes through the point P(x1, y1, z1) and
Q(x2, y2, 22).
gw T BT AHIEROT ST BTG Y fagatt P(x1, yi, 1) T Q(x2, y2, 22) ¥ ToRdl
I
(vii) Give an example of sphere whose centre is (1, 0).
T el BT ISRV g et d= (1, 0) 8|
(viii) Define right circular cylinder.
AT JAT DI GRATRT BT |
(ix) Define principal direction.
TR T BT URWIRE BT |
(x) Define tangent line.

Wl XM DT YRS BT |

PART-B / @Us — §
UNIT -1/ 518 —1

2
Find the locus of the points from where if tangents are drawn to the ellipse =t % =1;

then its chord of contact subtend a right angle at the center of the ellipse.
o x2  y? . .
99 farg @1 famguer o A il 9§ A g - + 55 = 1 R Rl e G o @

b2
Wl ST &TEgd & drs UR GHSIU FINT BN |

2 2
Prove that the angle between the tangents to the ellipse Z—z + Z—z =1 and the circle
2 2 _ . . . . . -1 ﬂ
X~ + y“= ab at their pon:ts olentersectlon is tan [ \/E]
Rrg IR 5 defqa = + 55 = 1 @ x2+ y>=ab & freds gl w et Yl &

Heg BT tan” ! [%] BIaT 2 |
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Q4

Q.5

Q.6

Q.7

Q.8

Q.9

UNIT -I1/ 18 — 11

Prove that the locus of the foot of the perpendicular drawn from the center of the

2 2
hyperbola z—z - ;’—2 =1 on any tangent to itis (x? + y?)? = a?x? — b?y?2.
2

%@W%Wz—z—i—z=l S e 1 e Bl vl Y w e T e

2
& ure &1 fague (X% +y2)” = a’x? —b’y? & #
If two diameters are conjugate for a hyperbola, then prove that these are conjugate
diameters for conjugate hyperbola also.

afe q1 AN U SifdRaed & fog | 8, a1 Rig e fe 9 Sg sifiwRaera & forg
A T @ B |

UNIT -1/ 3515 — 11
Find the foot of perpendicular from the origin on the plane 2x+3y-4z+1=0. Also find the

image of the origin in the plane.

TATA 2x+3y-4z+1=0 R A & Tl T o & UG S DI | A1T & Focel H
Teifieg P gt @ ST AR

Find the condition that the planes x=cy +bz, y=az+cx, z=Dbx+ay may

intersect in a line, and show that the line of intersection is —

X y z

Vi—aZ  VibZ  Vi-c2
Al X=cy+bz, y=az+cx, z=bx+ay & Y@ H URRLT R A+ B Yfae
ST DY a2 Rig BT o @ &1 yfese—

X y z

Vi—az  Vi-bZz  vie
UNIT -1V / 5&18 =1V

Find the equation of right circular cylinder whose guiding curve is the circle

X2+ y*+722=9, x-2y+2z=3.
IY ARG deF BT FHIBROT S BIG e fFasne g9 x2 + y2 + 722 = 9,
X-2y+2z2=3%|

Prove that the cones given by the following equations are reciprocal to each other -

9 9 2 XZ y2 ZZ
ax“+by“+cz'=0  and :+?+?=0

g Iy & 771 TR & =Iad 8 dTel 3 IRER oA © —

5 5 5 X2 y2 2
ax+by+cz:0 a=AT :+?+?=0

[1128] Page 3 of 4



UNIT -V/ 5&18 =V
Q.10 Find the equation of two planes which contain the line 7x+10y-30=0, 5y-3z=0 and touch
the ellipsoid 7x%+5y*+32z°=60.
& FHAE! BT FHIBROT ST BIFTY ST X@T 7x+10y-30=0, Sy-3z=0 ¥ okl g AR <reigerat
7x%4+5y2+322=60 BT el B E |

2 2 2
Q.11 Tangent planes are drawn from the point (a, B, y) to the ellipsoid :—2 + ;’—2 + :—2 =1.

Show that the perpendicular drawn from the origin on them generate the cone:
(ox + By + yz)* = a’x? + b%y? + ¢’z?
2 2 2 . .
g S+t =1 R R (o, B,y) W e e de T E ) gelia ik e
I W qe A5 ¥ 1ol T 7 gRT A 3 a9 § —
(0x + By + yz)* = a%x? + b%y? + ¢?z?

PART-C / Hvs — 9§

2 2
Q.12 Tangents are draw from any point on the ellipse Z—Z + z—z =1 to the circle x*+y>=r?,

r < b. Prove that the chord of contact touches the ellipse a’x*>+ b%y?=r*.

fefga S+ L =1 % Al firg 9 99 e y2= A r< b W Wt Y Wil T # | fre
DHIFTY B Tel NIl a1 wel Siar drega a?x? + bly?=r* &I Wel &l © |
Q.13 Prove that the locus of the poles of the normal chords of rectangular hyperbola xy = ¢?
is the curve- (x*- y?)?+4c¢?xy =0.
g @Y & AR WRaed xy = ¢ & e SiaRll @ gdl &1 fdgue
x> y)?*+4c’xy=0 2|
Q.14 Two spheres of radii r; and r> cut orthogonally, prove that the radius of their common
rira

circle is
r3+r3

r TAT 1, B & [ M AIfgE S ¥ Fed © | g IR fF Swafte ga @ o
L 3
/r"{+r%
Q.15 Find the locus of the point of intersection of three mutually perpendicular tangent planes
to the paraboloid ax?+ by? = 2cz.
WA ax’+ by’ =2cz W UM R A WY Tl $ Ulawse g @1 faguer =a
P |
Q.16 Find the shortest distance between the lines —
3x-9y+52=0=x+y+z
and 6x+8y+3z-13=0=x+2y+2z-3
=T @it & §ra g g S BT —
3-9y+52=0=x+y+z
TqAqT 6x+ 8y +32-13=0=x+2y+2z-3
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