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MATHEMATICS
Paper : MAT0400304
(Analytical Geometi‘y )
'Full Marks : 60

' Time : 21/2 hours

The figures in the margin mdtcate
full marks for the questions.

1. Answer the followmg questions : - 1x8=8
weTe Rl eriee Bew T

(a)” Find the form of the equaﬁon
3x+4y=95 when the origin is - shlfted
to the point (3, -2). -

TR (3, -2) Zawaﬂ%mawo,y 5
TR 9 [ 29 Sfevean| »

(b) Under what condition the equation
ax? + 2hxy + by? =0 represents a pair
~of perpendlcular stralght hnes?

3 5% AT ax2+2h.xy+ by?— OW& |
wwm @maﬁﬁmaﬁﬁf aﬂ)z
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(c) Write true or false (@‘az— & q9% 1) :

The degree of an equation is an invariant
under orthogonal transformation.

AE RATI ACATF GBI T
oA RAENIT | '

(@) Find the nature of the conic represented

by polar equation y =8+ Scosé.

@nﬂﬁmct y 8 +5cos@ iﬁm B
*n"m%@@%@m ta

(¢) The axes are rotated through an angle
- of 60° without change of origin. The

,—--

co-ordinates of a point are (4 J3 )

the new system. Find the co- ordlnates
in the old systeni: _ el

5 AR, ARG TS S 60° (IS gl
| O AT Bt R 7 (4,4/3) o

=04 orF Asies [FER Zmis Sieat |
() Write down the equations of the

asymptotes of the hyperbola o = ) =1
ym a2 |

2 9 R e
;‘—-—-y—-l m@mwﬁmﬁw
ot

BO6FNO139B 2 A



(99 Find the mnorm of the vector

7: —-3;\ +2j\+’/é

NN A s
7:—3?+211\+k (©F] 3 (norm) ©fepesy |

(W) Find the volume of the parallelopiped
.wWhose adjacent edges are

W=38i -2f -5k, = {4+ 4 gk,

>
e

3]"\+ 2k .

&

=

A A
l —

-27J 51/%, =1+ 4j\—4k,

=3
A A ' J

W=3j +2k T IR o -
3\ T

parallelopiped (GiH =i Sfensat | - \ﬁ

"

Answer the following questions: 2x6=12

origin on the x— axis. ‘ |

X ‘W@W‘Eﬁﬁf‘i@?ﬁ 2x+3y-6=0

FPIAT! e + my = 0 SIPIR FgFS [ |
(b) For what value of k does the equation.

xXy+oSx+ky+15=0 méy represent a .
e\é..“..- L -

pair of §t?a1gbt inJ |
' Ay -6-0
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k 9 % WNT A xy + Sx+ky+15=0 .
STRGINGE qoist @y o F[ae »
(c) Find the equation of the diameter of
the ellipse 3x?+4y?=5 conjugate to
y+3x=0. '
3x2+4y2=5 ©HIEIN y+ 3x=0 (R
RESF (conjugate) JPTGET FNFRe Bl |
(d) Find the equation of the cone whose
vertex is the origin and which passes
through the curve of intersection of the

plane Ix+ my+ nz=p and the surface
ax? + by?2 + cz2 = 1.

AR TARTREE Sis x+ my+ nz=p
A OIF  ax? + by2 + cz2 =1 7B IS
C@ﬁ\*ﬁmm mﬁrﬁwmﬁ@ﬁ\ﬁl

/(@/' A force F=3 —-J +2i€ Ib is applied toa

point that moves on a line from
~ P(—l 1,2) to Q(3, 0,-2)."If the distance

. is measured in feet, how much work is
' done?' | -
CFE3t-F+2k b <= e SR @Bt R
;   P( 1,1,2) 3/ Q (3,0, ~2) (3 ZAIS
- X YREA o TS (feet) T e g
WWE’F{ 61%1@11 |

,‘?, ;'



3.

W
¥
g

(f)/ F1nd the centre and radius of the

e

sphere 32+ y2+ 22-2x-4y + 8z+ 17 =0.
X2+ y?2+22-2x-4y+8z+17=0
IIFTROR (FHRY OIF P OEedl |

Answer any four parts : " 5x4=20

WWW\WWW:;

(a ~Prove that a+b and ab- h2 obtained

}

from ax?+ 2hxy + by? F2gx+2fy+c

remain invariant under transformation

o of rotation.

el T G,

“ax?+ 2hxy + by? + 2gx + 2fy+c§ 21

&g a+ b OF ab— k2 3R 751 g iR

TCATE AARIE (T AT |

(b) /Prove that the straight lines

represented by the equation '
a + 2hxy + by? + 2gx + 2fy + c= 0 will
be equidistant from origin if

[ -g*=c(bf? ~ag?).

e 1 (T,
ax? + 2hxy + by? + 2gx +2fy+c=0
TN efsffag w1 MWWW'

Wmﬁww %_,M

rt-gt=clbf’-ag?). 1D



() If PSP'and QSQ'are two perpendlcular
focal chords of a COIllC, prove that

- % : nstaﬁt
PP" QQ:""‘ a CO .

PSP' 9% QSQ' bt *IF< Yol #T2F &9

| 1 1
ST St LT Al 1 (&, o * 00 = ¥

(d) Show that the line Ix+ my=n is a
tangent to the parabola y2=4ax if
In = am?. -
ST @, Ix+ my=n @‘QHW y2=4ax
&1 "o 79 IMCE In = am?.

(e Fmd the coordinates of the centre and
radius of the 01rcle— T 3+2=5

x+2y+2z=15, ¥
X2+ 2+ 22 2y-4z- 11-0,',
x+2y+zz 15 e ~.
XR+y?+22-2y-42-11=0

mmﬁﬂﬁmﬁmmﬁ@%{\wl

(/) Find the equation of the right circular
cylinder of radius 5 whose axis passes
~ through (1,2, 3) and 1s parallel to
x4y322
) 2 -1+ 2 A s .\

\ - s ] . 3
* s N 3 ) j
| i ' i, - A= ) . » A

\ : oy Y v » | : ) L ;




5 JPNRRMS 5! 1t FBIPR oo e
» Tlened IR O (1, 2, 3) [ Mite@ 9w s

'x-4__y-—3___'z—2
-2 -1 . 2
(g9 Find the orthogonal projectign of

([ TGS 27 |

A A A : PR A
=1 +j +k on E’=21 +27

Also find the vector component of 17)
iy |

orthogonal to p . , 3+2=5

Pt 4k oFw P=21+2] 7 evwe

TR ACH BRreal | TS b I TR @[
(SFR (0TF T Bferedt |

(h) Show that the lines
Ly : x=2+1 y=2+3£, z=3+t
L : x=2+t y=3+4t z=4+ 2t
intersect and find the point of
intersection. - | 3+2=5
et @
Ly : x=2+1¢ y=2+3.’t,':z'=3,+t
Ly : x =2+t y=3+4t, z=4+ 2t
éﬁgﬁwﬂm@mm@ﬁ’ﬁmﬁ

NI -
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10x2=20

4. Answer any two parts:

fRrrra ¥or Sy Ol 4 8

(a) ()

BO6FN.0139B

Find the equations of the
following when ax+ by +¢=0
and bx-ay+d=0 are
considered as axes of x and ¥y
respectively o

I (bx-ay+d? = a2+b?

II. (ax+ by + d.(bx— ay + d) = @+ b?
' 5

ax+by+c=0‘?3n?3.bx.—ay+d=-407'
R (O T x OF A y oTF
{21t Te7 o A (I W

- Shveal — ¥ s

I. (bx- ay+_d)2'= a2-‘-l-b_2"
IL (@x+ by + J.(bx—ay+ d) = @ + 12

Find the equations of the bisectors

of the angles between the lines

ax? + 2hxy + by?._—. 0., | 5
ax?+2hxy + by? =0 @UTET A&
IR TRdeT AN et
8



(b)

(1)

Prove that the tangents at the ends
of a pair of conjugate diameters of

2 2

. X"y
the ellipse —5+=5=1
pse 2 B form a

parallelogram of constant area. | S

2
2 91 (T, ?Jf—?:l Toed IR

RS PR (conjugate diameters)
AT Bl RN BT FAERT B

.W?INW«@TWQ?TI

L e X z
The plane 282 meets the
T a b c

co-ordinate axes in A, B, C. Prove

. that the equation to the cone

generated by lines drawn from O
to meet circle ABC is |

(% 4)yz+<4+c/)zx+<% AL

S

. %+%_+_%=J m‘cﬁ SFQAF

A,B,C R (1 | e -, I
&% O 3 %I\l ABC & S I (A
I Beom G AN

(’/+Cb)yz+(é+‘7)zx+(% ’/)xy 0
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y/State the type of the conic and reduce
it to canonical form : ' :

11x2 - 4xy + 142 - 58x - 44y+71 = Q.
. 2+48=10
OHY MRIACOR AFIT Tr@d T O AP
canonical (s WAIF© I ¢
1132 —4xy + 142 - S58x-44y+71=0
@ @ A plane passes through a fixed
point (p, q, ) and cuts the axes in

A, B, C. Show that the locus of the
centre of the sphere OABC is

p+q+1_2 .

X Yy z
G IO ot i"\”E’f@a:1°<1"“:i(p, g r)d
T I ST &% A4, B, C Rgo (=
WlquNOABchm

R R
£+g+_r__—_»2

X y Z.‘

(ii) . Find the cylindrical co-ordinates
of a point- whose cartesian co--

‘ordinates are (1 \/_ 2) | 2
.aﬁﬁﬁaaﬁ@ﬂm@ (1.v3,2) =
mﬁﬂm@s Sfed|

o
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@i) Find the distance between the

points whose spherical co-
ordinates are

T T . VA '
2,'—"»— el e .
( 4 6) e (2’%’3) YO

f '

'_—_’.

\ -‘:3)_3_

(B3 lsg)

() @

. of a cube and one of it’s edge.

(ii)

=

4
1

WY

UX
/

-

BO6FN 0139B

(oierRie e R R 7O o 79
Sfevei|

Find the angle between a diagonal -

G} TS Goiel 3 i B! IS (edge)T

WSS (AT Sene |

Let 7= (2,3), 3'1=<\/1§,/\/1§>'

and &= (-7 )

_Find the scalar éomponents and

-~ vector components of 7’ along @1

and 22. ' 4
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wen 7= 29, b (Gf)

A 1 1
7 (o5 weg 3 r*® (239 TR
105 mﬁzvm St

(ll) Find the vector equation of a line
in 3-space that passes through the
points P; (2,4,-1) and P, (5,0,7).

_ 3

P, (2,4,-1) 9% P, (5,0,7) M3
, Wmmmswacewc@a
'-.ﬂﬁﬁwq@ﬁeml

/4
[y
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