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1143-Arts

First Year Arts Examination, 2018
MATHEMATICS
Paper - 111
(Geometry)

Time : Three Hours
Maximum Marks : 65

PART-A [Marks : 20]
(Gvs-3)
Answer all questions (50 words each).
All questions carry equal marks.

goft wyA atfrart & T WR W SW 50 =1 9
afs 7 8 9 T ® e e

PART-B [Marks : 25]
(@Us-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.

TEF ITFE U TH-US T T g, F[F Ui ¥ Ff
YOF W9 H IR 250 ¥R W A T A
aft wed % ofF wuA ¥
PART-C [Marks : 20]
(@rs-9)
Answer any two questions (300 words each).
All questions carry equal marks.

FE Y TYT FIAT TEE W9 H IW 300 TR 1
aqfr F g Ot weE B o wEE B
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PART-A
(TUE-37) .

UNIT-I
(FFTE-I)

1. (i) Find the eccentricity and the length of latus rectum
of the ellipse 25x* + 4y* = 100.

e F0 2522 + 4y? = 100 F THIA TH AeTS
F ETE WG HIoT

(i) Define conjugate diameters of the ellipse.

4 g B Wy s F wAE e

UNIT-II

(FehTE-11)

(iii) Define rectangular hyperbola.
IgdE  ftwEes  wRwfim Fifsg)

(iv) Write the formula for the area of a triangle in polar

coordinates.

v frdwie ¥ fauw # dowe 1 g3 fafag
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UNIT-III

(RE-I11)

{v) Write the formula for the shortest distance between

two lines.

T @A F A oagw oW w W oW
fafaTi

(vi) Write the condition for two lines to be coplanar.

T WA F gEAEE ' w1 ufaey  fafam)

UNIT-1V

(FEFE-1V)

(vii) Write the centre and the radius of the sphere.
e #w owR e fafau

X+ y+z722+3x-5y+62-11=0.

(vi) Write the condition for the orthogonality of two

spheres.

T Ml ® TSN HEA w1 Wy fafa

UNIT-V
(TFE-V)

(ix) Define polar plane of a conicoid.

WMFEST ® YA qd H A fefag
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(x) Define conjugate semi-diameters of the ellipsoid.

defgme  wge ondemm wr ufyw fafew) .

PART-B
(@ve-¥)

UNIT-I

(FeTE-1)

Prove that the line Ix + my + nz = 0 is a normal to the
g5 1 8 ras 2. .32
. X IR ool (@“=b")
ellipse 5 +<5=1 it +—= .
P a® b 1* n?

2

fag #ifee & @ Ix + my + nz = 0 <efgw —+—--*1
a
_ bz _b2
% fou sfwera Brft af vy 2=( 2).

2 m n

Prove that the locus of the poles of the line joining the

extremities of two conjugate semi-diameters of the
2 sid 3 2
WP 1 Ry A
ellipse —=+—==1 i8 —+=5=2,
P e g b

mmﬁﬁiﬂmf;;—z:l%wﬂ@tﬁm
a
% foif & faam ot st & oy w1 fagow

2

o/
el =2 Wm

u U
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UNIT-II

(@E-10)
4. Prove that the locus of the poles of the chords of the
2y
hyperbola _2_7=1 which subtend a right angle at
a

2 2
the centre 1s Eesop, Lo b
a® bt a* b

2

ﬁmﬁmﬁaﬁlw%-i—zﬂﬁm?ﬁmﬁ
a

F gl F faquy, @ % W GHFY 9@ FE
PR B |
%, E;FT[ a4+24=a2_b2.

5. Prove that the normal to the rectangular hyperbola
xy = ¢ at the point 't' meets the curve again at the
point 't such that 'z, = —1.

I FTFAER SfrTETE xy = B fag 1 W e
&% W Ty W wES €A e R R o =1

UNIT-III

(F&E-I1I)

6. Find the equation of the plane that bisects the segment
joining the points (1, 2, 3) and (3, 4, 5) at right angie.

o=t (1, 2, 3) 7 (3, 4, 5) & foom =eh t@n-
GUS F AWE qU1 I WA ¥ O a9 99
F1 GHEHOT FE By
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7.  From the point P(1, 2, 3), PN is drawn perpendicular to

x—2 y-3 z-4
4
of N and equation of PN,

fg P(1,2,3) § Y@ “";2=>"3=Z;4 W PN o=

the straight line . Find the coordinate-

4
Ten T % fag N w1 v @ Y@ PN W

it @@ wiel

UNIT-IV
(FHE-IV)

8. Find the equation of the cone whose vertex is (o, B, V)

x2 2

and the guiding curve is —2-+z—2= 1, z=0.
a

I TE F gHE 9| wifwe fygewr oW (o, B, y)

"
™

JI2
aq FEvE a% x,,+;—2=1, z=0 %

-

(4]

9. Find the equation of the right circular cylinder

whose axis is x—2=y—l=§ and which passes

2 |
through (0, O, 1).

I TEEHa e w1 G e Fifae e s

x;2=y“1=§ a0 W a7 (0,0, 1) ¥ TG B
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UNIT-V

(TETE-V)

2 2 2
10. A tangent plane to the ellipsoid ——+z—2+——1 meets
a c

the coordinate axes in A, B, C respectively. Prove that

the locus of the centroid of the triangle ABC is

e g x—2+—;-2-+z—2= w1 FE T oq@ A W
w9 fags A, B, C W #ea #1 fag sifww fF o
ABC & &=& #1 fa=guy ®

a’ g b? +C2 -9
x2 y2 ZZ

11. The section of the enveloping cone of the ellipsoid

x2+ .
2

[ %]

_z_2_=1 whose vertex is P, by the plane z = 0

~::-|\«
[ )

is a rectangular hyperbola. Find the locus of P,
2 2 .3

LR i—;+i—5+§2—=1$vﬁépa1@rm?ﬁﬁ@
F A ;=0 9 IR IFdm fumem & A P &
faguy @
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12.

13.

PART-C
(@WvE-v)

UNIT-I
(FE-1)

Trace the conic :
YiFa &1 @I HIWC
X =3xy+y*+ 10x - 10y + 21 = 0.

UNIT-II
(FrE-10)

A circle passing through the focus of a conic whose
latus rectum is 2/, meets the conic in four points whose

distances from the focus are r,, r,, r, and r, respectively

then prove that :
b W ofoo b

§ SR S

ol
==
wmﬁ%#qﬁﬁw%mﬁm
20 & a1 Wiwa ® =R fagel W fuem @ fwwr At

@{ﬁ'afm: Ty 7 Wr4§?hmm:

1 1 1 1 2
i ekt s
.
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14

15.

16.

UNIT-III

(FeT$-111)

Find the shortest distance between the lines :
frer @il @ dw wem gt 3@ s
x—3=y—8=z—3_ x+3=y+7=z--6
3 -1 17 -3 2 4

UNIT-1IV
FEFE-1IV)

Find the equation of the sphere which touches the
sphere x* + y* + 22 + 2x - 6y + 1 = 0 at (1, 2, -2) and
passes through the point (1, -1, 0).

g (1,-1,0) ¥ T I 39 A &1 g5 7@
FINC S fF W 2432+ 2+20-6y+1=0 & fag
(1, 2, -2) | =oot Fww B

UNIT-V
FHE-V)
Prove that the sum of the squares of the reciprocals

of three mutually perpendicular semi-diameters of an

2 2 2
<

T :
v e |
ellipsoid = b2+c2 is constant.
2 2 2
frg #fwe fF 96 g :—2+-Z—2+§1,~=1 % et
TER TEae A & IRl & & @ AR 3R
T 2l
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