 Total number of pﬁnted pages—11 f
- 3 (Sem-3/CBCS) MAT HC 3
2022

MATHEMATICS

- i Honours ) it v
Paper : MATAHC—303_6‘ o /
: ( Analyttcal Geometry ) /

-~ Full Marks 80

Tlme‘.': Three hours-' W T

¢ _,/,
g

The f‘ gures in the margtn mdlcate

il full marks for the questwns. .
J. 1. Answer any' ten :_’ (5 g 10?10_""
; U4 erte ‘-, down the , formulae of
transformatmn frorn one pa1r of
i , rectangular axes to another W1th same
i : o - .-','Orlgln (%% , ,‘ '...:-'; '* oy i * S
(i) : Flnd the equat1on to the locus of the

point, P(t,-2t) if t 1s a parameter

ik
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iy For what value of a, the tr wsm»,og.Bmcos
I|P+m yi= 8(+w is mqmﬂbwrmcozv

~ (iv) What wm the locus represented by Em,
equation ax®>—Sxy+6y°=07? 5

(v) Write down 9@ polar equation 0», 90“..,.,_
straight line x=0.

wa\ Under what oobn:ﬁob

ax +wg+vt +w©x+whc+o Q%
may represents a @mb. of mc.mcmrﬂ _Eom

/E What will Um the mncwcob of the _:Do

ax+by+c=0_if the origin is i

Q.mbmmod,oa to ﬂwn @osﬁ (@, mvu e ...,;,.w

(viii) The @mﬂmdowm w@ﬁwomobﬁma d% ﬁUo

wnCmﬁob Y= 4ax is not a closed curve.
“How can you quQQ _n from 9@ m:&b
equation?

Write QS am._mmosmgﬁ between the
HmHumnrw of semi-major-axis, semi-minor .
axis and the eccentricity for ﬁra
standard equation of the o_:v,mo

,ml+Ql|H b>a.

b2
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3 +wé+@w|mk|Hno

@ ésmﬁ are the direction "ratios of the

normal to the plane given by equation
-ax+ by + cz + & 07

& Write Qoéb auo Q:.moﬁos cosines of
Z-axis. ,Q )\f > W 2
EE S.?os aoom Euo o@cmnob

; ax? +E\ +DN +w§+w:@+m8&.+n~ 0
7 H.om:.ommbﬂ a mu.uwmwo ?

u.« o e

/\ cﬁums is a Embo mma to be Umwmbﬂ to

~

a :So u
\A@\ Eobﬂos 9@ oob&ﬁob under which E
, Eum _Eom x i F g -
: L .::, n anct,
u.m;mm Z-73 .
x | .Sm s " are ooEmbmH

?S\ What, are . centre mba H.maEm of the
_ m%UQ.o m:&: by the n@CmEob

x> +,c +N +w§+w=&+m§m+& ou

73

Contd.-




- s

plane of a mowbﬁ ,,

Define the polar @&
fu) ggDe he conicoid

(a, B, y) with respect to t

wl by’ +ezt =1 i
(xviii) What are the coordinates of the \,\wﬂﬂm ;
of the con¢ ;

ax? + by® +Qn‘+w§+wcm+wéw+gno.w

2.  Answer any .\mem g

(m&,\ Find the equation of the line .Q )\I 3x
when the axes are aoﬁmﬁoa m‘:.oCmr

=TT, 7 .\:p\.H 4 ey x\\ R

/mv\ If AQHTMQNL and .A&W mwm&v mwmf\nwo
@Nﬁdﬁ»ﬁ@m of any moo& chord of ﬁro«_

8 M@mHmUon m = 4ax, ?.osw that ﬁm ==l

(c): Af the go @mﬁ of lines

-2 ﬁu@ m =0 and
P m@@ m =0 be such ‘that mmow
pair gmmonm the ms%o between 50__.

other @mbu prove that pg- +1=0.
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(d)

(e) -

If e; and e, are the eccentricities of a

hyperbola and its conjugate, show that
1 1

—+—=1.

2 2
€ €

Find the o@:mSoD of the Em:a
containing the :Dom

2x+3y+5z-7=0, wx AQ+N+$ 0

ms& @mmmpsm Qz‘ocmw the origin:

: m,En_ the oncmnod of the cone whose

vertex is at thé origim and whose

e guiding curve is given by

L, x=a, T +z .lwm

3(Sem-3/CBCS)MATHC3/G 5

‘

m,:a the' o@imﬁon 8@9@ sphere through

90 circle

x2 +.Q +N =9, wx+mQ+A.N S
mnm aa@ @05\” S 2; 8

Eoﬁﬁon &ro ooD&nobm gamw which the

general. equation of the second degree -
‘ax? + 2hxy + by? +2gx+2fy+c=0

represents (i) a vmam,cobw (ii) an ellipse,
(iii) a gﬁoluo_m mba (iv) a circle.

Find the vmwﬁob&osumw &mﬁmbom of the
point (1,4,-2) from the plane
2x-3Yy+z=5.




; . is of a right circular cylinder is _
() The axis o g : (c) .mwo.& that the line Ix+my=n is a
2 ;2
tangent 3 the ellipse x|+F|H if
ia? bR

x-1_y-2 s z-3 and :m.wm%cm 185,
) -1 2

Find its opcmﬂos.

a’l® +b’m? <2,

(d)- Prove that the product of the
: perpendiculars from any point on a

hyperbola to the asymptotes is
oosmﬂmbﬁ

3. Answer any .‘.OE. :

(@) “Prove ‘that ‘the QmSwmoaBmSob of
wooﬂmbmcwmn axes which oos<o3m\

o (e) A plane vmwmom through a fixed point

2 2. ; T
WI+M\| into. ax? +w:u@+wm.m will Oo q,r v‘ and_cut the axes in A, B, C.
| Q s R L i S .mroé that 90 Hoocm of the centre of
X2 Hy? i i 7 .@6 mvwan@ Obmﬂ is N+Mk =2
convert ——=F =—=Anfo .4 GG o X Yy z

= =0y P \ (ff Find the centre and radius of the circle
2 ohxy + by? = Alab = h?){x? + Y % : 2, A S
ax” +2hxy + by i@ Xm Y v - X*+y*+2% -8x+4y+8z-45=0,
1= @é?%& h2) £ N
3 . \\N‘
QE\ Huwoﬁw mumﬁ ﬁro @@Cmcob Sl
8%+w?@+wm +mmx+w@+o o

Hmﬁwmmobmm ‘a pair of vmwm:m_

7 x=2Y+2z=3]

- ¥ _,Qm__@\ 2 Hvo Embo |+mhllp meets the
. g - AgED = e

coordinate axes in A, B, C Prove that
the equation of the. cone generated by

¥ ; i the lines drawn from O is
Z W+Mw+mx M+Wu+ﬁ%@+mulo
Y c>b e a. ¢ b a i
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4.
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(h) Find the equation of the circular

Answer any four :

(a)

ax? — wr.xwllum +wfmx+m@+o+f@v@ o

(b) .

cylinder whose guiding circle is

-

2 +y?+2z2=9,x-y+z=3.

. 10%4=40
If the oo.cmmob,..._ . !

ax? +wg+wmml+‘wmx+w@ +c=0 ,
represents a pair ﬂm straight lines, ﬁwo«o.m.
that the equation to the third pair of
mqm&.mrﬂ lines vw.mmwbm through the |

@owbﬁm. SUQ,@ Eowo Booﬁ the axes is.

Obtain the equation of 90 chord of the
N : i

conic —=1+ecosf, joining the two
AT :

points on. 9@ conigc, Sﬁomm <ooﬁoﬁm~

angles are AQ+E and AQ E

.m.

(c) 1f PSP'and OMO are two Uouﬁoba_oﬁ_m:.
focal chords of a conic; prove that

1 i il
PS.SP’ Qm.mo‘u

a constant.

/\\ Find 90 o@ﬂ&ﬁob of a polar of a given
point wat .Sv with respect tothe conic

ax? +w€@+ww +2gx+2fy+c=0.

mmbom show that if the polar of a point
P with Homvmoﬁ to the conic passes

througha point Q, then the polar Om Q
mmmo vmmmom goﬂmﬁ .Nu

/\»\ /&\ mroé.&pwm Epo locus of the points
of Bﬁonmooﬁob of perpendicular

ﬁmdm,onﬁm ﬁo a vmwmdowm is ﬂnm
] Qc,ooﬁ.un

(i) Find Qw@ mm%ﬁ%ﬁoﬁom of the
. . _?%voiooHN Ht+n.x+ by =0.

S érmﬁ do you mean by skew lines ? How
do .you define ithe ‘shortest distance
between two such lines? Find the
~length and the’ opcmnosw of the line of
shortest distance between 9@ lines

3x— ®m+mN ox+t z=0
mx+mm+ww Hw _o H+MQ+N 3=0.

: Uo:a.

() >
G <




(g) Prove that the radius of the circle in
which the plane
X JaZip? + 2852 o2 - 1 cuts the
a c
oahiae X0 Mg hgia, o gl ity
cllipsoid — + 7 + 7 =118 /
(h) Prove that the lines through (a, g, 5)

at right angles to their polars with

2 &2 2 :
7 X Y Z . : {ig
» =k === e
respect to a+b 2a 2p mosﬁ.mﬁ
the cone q _ : iy
(Y = ) (oz - ) + (z - y) (ay-px)=0.
What is the peculiarity of the case when |

a=hb? ,
() Show that the equation of the cylinder
whosc gencrators are parallel (o (he lin

Yy .z .

R , |
m...nle..nw. ~and guiding curve is

\

x*42y? =1,2=3 is | :
m?f 21? ,._."Nsv,_h m,qa..nwx 4 mx...wa_.c_lgm.« +24 =0

.
4
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() What do wo\c mean by a director
sphere ? Find the €quation of the

- director mm.wonm of the conicoid

‘ ax? + by* +wN_u. =1. Hence or otherwise
- ‘Prove that the director sphere of the

ellipsoid — .+._Qw +—=1"ig’
;! a gb” ¢
> +y?+2%=a? 4 b?4 2,
_,_,;,\f_ [ ‘ .
A (VY ' ¢ .; ._
I - .
,... g oy ) ¥
Al s e LA S




