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MATHEMATICS
Paper : MAT0400304
(Analytical Geometry)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
Jull marks for the questions.

1. Answer the following questions: 1x8=8

- ooe Al AR Tl e

(@) Find the form of the equation
3x+4y=5 when the origin is shifted
to the point (3, -2).
TR (3, -2) (71 PR R 3x+4y=5
AP 9 & 27 Sfevean |

(p) Under what condition the equation
ax? + 2hxy + by?= 0 represents a pair
of perpendicular straight lines ?

13 56 MATF ax2 + 2huy + by? = 0 AN
yole 7R 9 ({9 dfefiey sfae
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Write true or false (%% (7 919% @) :

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

A FoNEI MATF Q61 AN Tt
oI RAEIT |

Find the nature of the conic represented

by polar equation % =8+5cosh.

& FAIRRE %=8+50056 3 o 3=
=e! &z Tfened |

The axes are rotated through an angle
of 60° without change of origin. The

co-ordinates of a point are (4,~/§) in

the new system. Find the co-ordinates
in the old system.

TR, ARG AT AR 60° (TS eIl
T | TG T AATT B R 7o (4,43 |
s&ld = AATE AR ZIE Sferedr |

Write down the equations of the

2y
asymptotes of the hyperbola Z B =1
2y
& pE L DR e (R TR

feran

(99 Find the norm of the vector

?=—3? +2?+lfé

V= —3? + 23\ +k (O3 (norm) Tf&ean |

() Find the volume of the parallelopiped
whose adjacent edges are

W=31-2]-5k, 7= 7+ af_ak,

171)=3‘;'\+2£.
P=af-2f-sk, = P4 4 ak,

1

W=3j+2k e AR
parallelopiped (3R ¥7ww Sfear |

2. Answer the following questions: 2x6=12
O AR e See o g
(a) Reduce the €quation 2x+3y-6=0 in
th; ‘form Ix+ my=0 by choice of new
origin on the x- axis.
x—WW‘Eﬁifi@@ﬁ2x+3y—6=O
FRIMD! L + my = 0 PR TS I |
(b) For what value of k does the equation
xXYy+Sx+ky+15=0 may represent g
pair of straight lines.
BO6FN 0139B 3
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(c)

(d)

(e

k I fF 998 aIn? xy+5Sx+ky+15=0
TFIOR qoiE @@e [otd 3fRRe

Find the equation of the diameter of
the ellipse 3x2+4y2=5 conjugate to
y+3x=0.

3x2+4y2=5 TAISWR y+3x=0 IR
KUV (conjugate) IR TR Sfeneat |
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? + cz2 = 1.

oy TRRYRAE W i+ my+nz=p
TS WIE ax2+ by2+ c22 =1 P IGT
(IR MR @R *FOR AN Sfevear |

A force }4—3: 3t —j\ +2k b is applied to a

point that moves on a line from
P(-1,1,2) to Q(3, 0, -2). If the distance
1s measured in feet, how much work is
done ?

F=30-7+2k b 2o et <R @61 Ry

P(-1,1,2) 3 %€ Q (3, 0, -2) {1 T-™A T4
T | YRR o FoE (feet) 2 A DI
AN ¥ T'H Sferean |
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Answer any four parts:

Find the centre and radius of the
sphere X2+ 2+ 22-2x-4y+8z+17=0.
x2+y2+22-2x-4y+8z+17=0
(SIFFOR (FHE W% AH BEedl |

5x4=20

Rzt sifaor SR B9 341 3

(a)

(b)

BO6FN 0139B

Prove that a+ b and ab- h? obtained
from ax2+ 2hxy+ by?+2gx+2fy+c
remain invariant under transformation
of rotation.

a9 @3,

a?+2hy+ by?+2gx+ 2fy+ c I °MN
NS a+ b W% ab— k2 AN 751 TIT o
AATE ARG T2 A |

Prove that the straight lines
represented by the equation
@+ 2hxy + by? + 2gx + 2fy + ¢= 0 will
be equidistant from origin if

f4—g4=c(bf2—ag2).

2 A ({,

@+ 2hxy + by? + 2gx+2fy+c=0
TNerel AfSiEg F1 (@ TOE [HYE o[l
AEge AR IR

ft-g° :c(bf')—ag").
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(e)

If PSP'and QSQ'are two perpendicular
focal chords of a coni¢, prove that

1 1
}}?J’ Q_Q' = a constant.

PSP 1% QSQ' b1 *II{ YOI 7~ 7%
1 1

TS T T o [ aq, P_P’+®=§W

Show that the line Ix+ my=n is a

tangent to the parabola y2=4ax if

In = am?.

(YA @, Ix+my=n RACEHA 2= dax

SEIGR =T 27 IMZ In = am2.

Find the coordinates of the centre and
radius of the circle — 3+2=5

x+2y+2z=15,
XR+y+22-2y-4z-11=0.
x+2y+2z=15,
X+y?+22-2y-4z-11=0 .
IER (THURYI FNIE WE A% SR |

Find the equation of the right circular
cylinder of radius 5 whose axis passes
through (1, 2, 3) and is parallel to
x-4 y-3 _z- 2

2 -1 2 -

BO6FN 0139B 6

5 APATRARR a5 ft FarEsE HEama gl

Sferat 7w (1, 2, 3) @A armra oA

x-4 y-3 z-2
2 ~1 2

@A FAAF 57

(g9 Find the orthogonal projection of
A A
U_’=?+;\+£ on p =21 +2
Also find the vector component of
. —) ; _
orthogonal to p . 3+2=5
=i +j+k (SFR =20 +2] 4 aoms
1 d »
TN AT TEe | AE 4 A @
(O3 (ST Tofio Tfeea |
(h) Show that the lines
Ly : x=2+¢t y=2+3t z=3+¢
Ly : x=2+t y=3+4t, z=4+2t
intersect and find the point of
intersection. 3+2=3
Y6 (@
Ly i x=2+t y=2+3t, z=3+¢
Ly - x =2+t y=3+4t z=4+ 2t
(] ITH /44 (A W[ (A Zelles
Tfereal|
Contd.
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Answer any tweo parts:

1ON2=20

O e P e

{u‘.,’ {ﬂ

(1)
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Find the equations of the

following when av+ by + ¢= 0

and hv-qy+ d=Q are

considered as axes of x and y

respectively

L (bx-aqy+d)? = ai+b?

I (ax+ by + d.(bx-qy + d) = a2 + B?
5

ax+by+c=0WE bx-ay+d=0

(N TERTE SR x W WS y

feomeet T oo i (W R w

e —

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

II. (ax+ by + 9.(bx-ay + d) = a? + b?

Find the equations of the bisectors
of the angles between the lines

@+ 2hy + by? = 0. 5
@+ 2hxy + by? = 0 AT W&
(v Ifaedd wead Sl |

8

()

(i)

(i)

Prove that the tangents at the ends
of a pair of conjugate diameters of
22

x?
the ellipse —5+¥5 =1 form a
} al b

parallelogram of constant area. 5

2 J
mwm‘%e%; | Soiqed e
a

UGS APH (conjugate diameters)
SRS Bl ~wpRANE «<Bf i R
J(A TR WS GO I3 |

X Yy z
The plane —+>+— =1 meets the
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

RNV A R AL A

(V%

S

%+%+% =1 NSH WHID
AB,C RS (@ /X1 SN I @, T

R O T sfal ABC &0 i3 391 (0
W{E Beoin 3wty

t 9{)) Yzt (((/n + SL;’\) ZX + (tki)q by )\'u =0

NOGIN 01398
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(c)

State the type of the conic and reduce
it to canonical form :

11x2 - 4xy + 14y2-58x-44y +71 = 0.
2+8=10
TR ALIIOGR S4B TR I W 30T

canonical F9s FREAFS I 3
11x2 - 4xy + 14y2-58x-44y+71=0

(d) () A plane passes through a fixed

point (p, g, # and cuts the axes in
A, B, C. Show that the locus of the
centre of the sphere OABC is

£+Q+L—2

X y z ' 4
93 e <61 WWe [ (p,q,r) 3
TSR TN E IFS A, B, C [qe
JE | A T (T OABC (TR (IE1

ALRAYL T
£+E+L=2
x Yy z

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

ordinates are (1,\/5,2). 2
a5 e FIGER ZRIE (1,J§,2) G
R T B e |
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(e)

(iij) Find the distance between the
points whose spherical co-
ordinates are

(stterRy Fees (B 7= 9ol Tee @y
Tfeedl |

(i) Find the angle between a diagonal
of a cube and one of it’s edge.
3

Bt TR 9T T T 951 WS (edge)d
ISE (e Sfenea |

(i) Let v'= (2,3), 3l=<%,%>
2 _<_; _1__>
and €2= 55

Find the scalar components and

- A
vector components of v~ along €

A
and €;5. 4

BO6FN 01398 11 Contd.




fi) 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) ¥%F P,(5,0,7) ===
AMETE (AR ([F4ISFR 3-space T (524

BO6FN 0139B 12 4700
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