BACHELOR’S DEGREE PROGRAMME

Term-End Examination
June, 2010

MATHEMATICS
MTE-5 : ANALYTICAL GEOMETRY

Time : 1% hours Maximum Marks : 25

Note: Question no. 5 is compulsory. Do any three questions
from Questions no. 1 to 4. No Calculators are allowed.

1. (a) Find the equations of the tangent and 2
normal, at the point (a sec 8, b tan 8), to the

2 y2
h la 5~ 5 =1L
yperbola Z

(b) Prove that 3x+5y =2z touches the cone 3
ax’+by?+cz?=0, if and only if

9,25 1

;+—l;-+-c-= 0, where a, b, ¢ are non-zero

real numbers.

2. (a) Identify the conic represented by, 3
14x*—4xy+11y*>~44x-58y +71=0.
If it is central, find its centre and its equation
when the origin is shifted to the centre. If it
is not central, find its latus rectum.
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(b)
3. (3
(b)
4. (2
(b)
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Sketch  the surface given by

2x2

yf~—9———z2 = 1. Check whether the

coordinate planes intersect the surface. If
s0, what are the objects represented by the
curves of intersection ?

Find the distance of the point
(-1, -5, —-10) from the point of
intersection of the line

x—-2 y+1 _z2-2
3 4 12

and the plane

x—y+z=5.
Show that the equation,

4y2~42?-2x—-14y—-222+33=0
represents a paraboloid. Is it elliptic or
hyperbolic ? Give reasons for your answer.

Prove that the plane x+2y—2z=4 cuts the
sphere x2+y*+22—x+2=2 in a circle of
radius 1. Also find the centre of the circle.

Find the equations to the tangent planes to
7x*—3y?—22+21=0 which pass through
the line 7x -6y +9=0, z=3.
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5.  Are the following statements true or false ? Give

reasons in support of your answers.

(a)

(b)

©

@
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The equation r=2acos(8 —a) repr-esents
hyperbola.

The circle x>+ y?=1 intersects the parabola
y*=4(x—1) in two distinct real points.

If a conicoid is such that it has some planar
sections which are ellipses, then it must be
an ellipsoid.

A right circular cylinder has infinitely many
centres.

The projection of the line segment joining
the points (1, 3, —1) and (2, —1, 4) on the
line with direction ratios 3, 5, 4 is 3.
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1. (a) fo< (a sec o, b tan 9) W 3IFfaWaw@ad 2
2

2 V1w et v ok s &
2 e

HHIHUT [ i |

o) fag =fesw f& 3x+5y=z WF 3
ax2+by2+czz=03ﬁW¥fW%'€lﬁ3ﬁ'{§ﬁlﬁ

25 1

9 o
vxﬁz;+7+;= 0, 7T a, b, ¢ YR AATIH

e ¥
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2. (a)

(b)

3. (a)

(b)
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14x?— 4xy +11y*— 44x — 58y + 71 =0 §RI
Frefug wiwa #1 ww=fg) afg 9% F=E4 §,
T 30 i 3R A forg &l g R ToFiafa
FHH TR TS GHIH AGH Hifww | AfE a8
S T ¢ 9 gHR! s 9w

2 2
yf_%__zz = 1/ 2T 7T 98 1 e

HifoT| e Fifs & FEvis e 98 &
yhresfa FA T A wd | Ak AW R, I PA-
ot aee § < wieed el | frefa O ¥ 2

x—-2_y+1_z-2
3 4 12

x—y+z=5% yfa=wg fag =1 fag
(-1, -5, —10) ¥ g0 9@ HI@)

fear & gt

S FHAA

EECII

4y’ —4z2-2x—-14y—-22z+33=0 LED
RIAT HI Fefya a1 81 Jg g & 4
HAfqRaafa®s ? 3797 ST F FHRT qqBT |
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4. (a) Tog wifvu f6 9@ x+2y—z=4 o1 2
A IA T MA 12+ 2+ 22— x +2 =2 Tl FlAl
? O H FR Wt T Fif
(b) W1 7x—6y+9=0, z=3 § T IR 3
7x2—3A—2+21=0 & TN Tl *F FHIH
T HifsT

5. agy fefafag SR T MATII AN SWF 10
T8 H HRT 18T |

(a) WHIRIW r=2acos (8 —a) TH AfaRaTT HY
frefaa Fw R

(b) TA 2+yP=1 -7 IRAfaw fogail
T WaAd 2 =4(x—1) B TR Fam ¥

(¢ 3R = @ widaw ¢ oY% F9 a9ae 8
Seiga § a9 viskaw cregas g e
(d) TF G9gTT SoH & SFad: 3F $g 21 5

(e) Tew-srqural 3, 5, 4 aret (@1 W fagan
1,3, —1) 3R (2, -1, 4) B WA T FEEE
1 Y&9 3 7
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