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(i) 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
Py (2,4,-1) WF P,(5,0,7) RS
SR @[l ([FACEE 3-space © (939
AR Sfereal |

4700

Write true or false (&% (7 &% &72l) :

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

AlRE AT ACATF @51 AR @l
ARG |

Find the nature of the conic represented

by polar equation % =8+5co0s0.

&AW AT %:8+5.coso9 3 Fom =1
lisT0o! & 27 Sfered

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

co-ordinates of a point are (4,\/5) in

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

TR, AR TR TP 60° (<67 i

257 | R ST AT B Ry s (4,43 ) |

R = FAcATE R 2l Sferea |

() Write down the equatiens of the

Xz y2

asymptotes of the hyperbola — - 7 =1
a

b2

2 = L RS S (e ATl

feran

BO6FN 01398 2

Total %imber of printed pages-12

BO6FN 0139B

M.L.C. LIBRARY
G.L. CHOUDMURY COLLEGE

BO6FN 0139B 3

OLLE

Answer the following questions :

: * 1 (Sem—4) MAT 3
2025 j
MATHEMATICS
Paper : MAT0400304
(Analytical Geometry)
Full Marks : 60

Time : 2% hours

The figures in the margin indicate

full marks for the questions.

1x8=8

weTe fral 2P TR firall
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Answer the following questions: 2x6=12 ‘
oo AT errEs Bes for ¢ |
(@) Reduce the equation 2x+ 3y-6=0 in

(b)

Find the form of the equation
3x+4y=5 when the origin is shifted
to the point (3, -2).

TART, (3, -2) 07 BAIER TR 3x+4y=5
ATIR 7l & 29 Sfevei|

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

3 5% ACACE ax2 + 2hxy + by? = 0 AT
O R & ([ Afoifig SRa?

Contd.

Find the norm of the vector
V=31 +2] 4k
V=30 +07 +k (SF{ ™ (norm) Sfe |

Find the volume of the parallelopiped
whose adjacent edges are

=31 -2f-5k, o= T+ 4f-4k,

=3f+2£.

EUE SO

—8i of sk = P4l Ak

)

W=3]+2k T ARET
parallelopiped (B S9N Sfeneat |

the. form Ix+ my=0 by choice of new

origin on the x- axis. l
x oS w9 Wil 37 FR 2x+3y-6-0
FTGEAG] be+ my = 0 TP G 37 |
For what value of k does the equation
xy +5x+ ky+15=0 may represent a
pair of straight lines. :

Contd.
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k I 9 A@ xy+5x+ky+15=0
ATRLEICHR, ol @RI Fo s ?
Find the equation of the diameter of

the ellipse 3x2+4y2=5 conjugate to
y+ ?)x =0.

3x2+412=5 SATGWIN y+3x=0 TR

FKCAG (conjugate) TSR T 79l ST | -

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
a®+by?+cz2=1.

TR ARREANE SF e+ my+nz=p
ToT W ax? + by? + cz2 = 1 A I&R
(IR TCHE @R XSO FNeael Sfenedl |

A force 1—5): 3t —j'\+2£ Ib is applied to a

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

F=3t 710k b 7= =cml 3R @6t B

P(-1,1,2) 3 %™ O (3, 0,-2) (& I F
2| G99 el To© (feet) T A FY
A 9 T Sfenedt |
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If PSP' and QSQ'are two perpendicular

focal chords of a conic, prove that

Ll

PP’ QQ' a c_onstant.

PSP’ W QSQ' B! XIKIR YO AT 71T
1 1 :

ST Syl 20 2fEie 91 (@3, P oo = FF

Show that the line Ix+tmy=n is a
tangent to the parabola y?=4ax if
In = am?.

e @, et my=n @CE  y?=4ax

wfeges = = IR In = am?.

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

s xEOyHEOZz=I5,

R+y2+22-2y-4z-11=0.
x+2y+2z=15;
®+y2+22-2y-4z-11=0

769 (FURYI ZAIE T TP e |

Find the equation of the right circular
cylinder of radius 5 whose axis passes .

_ through (1,2,3) and is parallel to

N e Y-S 22
2 =1l 25

BO6FN 0139B 6

M.L.C. LIBRARY
G.L. CHOUDHURY COELEGE

BO6FN 0139B S

LIBRARY

M.L.C.
G.L. CHOUDHU

BO6FN 0139B 7

RY COLLEGE

2

(h)

Answer any four parts :
. [ReIz oI5 SR*N BeT I 8
(@) Prove that a+b and ab- h? obtained

A
<«

() Find the centre and radius of the

sphere X2+ 12+ 22— 2x-4y +8z+ 17 = 0.
x2+y2+22-2x-4y+8z+17=0
CIFTOR (FERY O UG Seed |

5x4=20

from ax?+ 2hxy + by?+ 2gx+ 2fy + c
remain invariant under transformation
of rotation.

sl 9 (3,

@+ 2hxy + by? + 2gx+ 2fy + ¢ I Rl
Al a+ b I ab- h2 I 751 9T FAReS
ACATE SPRTEA R (7 AU |

Prove that the straight lines
represented by the equation

@ + 2hxy + by? + 2gx + 2fy + c= 0 will
be equidistant from origin if -
fiogt =c(bf2 —agQ),

e 49 (3,

@@+ 2hxy + by? + 2gx+ 2fy+c=0

. T efeRfie T @RI o TR SR

TS QAR A
f4—g4=c(bf2 —ag_2)_

Contd.

5 YrERES €6t Gl e BERT T
Sfeneal A O (1, 2, 3) R AT A O

x4 Y-8 .z=2
S iy 2 (R AT 28 |

Find the orthogonal projection of

A
J)=/i\ +j'\»+llé on E): 21 +2]

: =
Also find the vector component of p

: =
orthogonal to p . 3+2=5-

A

A LA
v=1+j+k

v (©3 E’:Q/i\+2_;'\€ B9
9% ACwel SRl | TS b J T @Rl 5
(S35 (939 T Bfenean |

Show that the lines
Ly:x=2+t'y=2+3t z=3+t
Tosx= 2t U=3 648 2= 00
intersect and find the point of
intersection. 3+2=5
myed @

Ly x= 25061 =2 480 z= 31

Ly mx= 2+t y=3+4t, z=4+2¢

(R I I (2 S S (FRS 2RI
Sferel |

Contd.



4. Answer any two parts:

10x2=20

fRcaizal 75t TR Ted 4 8

(@) )

Find the equations of the
following when ax+ by +c=0

and bx—-ay+d=0 are
considered as axes of x and y

respectively

1T
II

(bx—ay + d? = a?+b?

. (ax+ by + d.(bx—ay +d) = o+ b2

5

ax+ by +c=0 % bx-ay+d=0
@l [ORTe TG X BF Sl y O
oAt &1 oo ATl (F201 e =
Sfeeal —

I (bx—ay+d? = Pr1?

IL (ax+ by + 9.(bx—ay + d) = & + b

(i) Find the equations of the bisectors

BO6FN 0139B

of the angles between the lines

ax2+2hxy+by2=0. 5

ax?+ 2hxy + by?=0 R W&
@R AL ATEId Sl |

(c) State the type of the conic and reduce

it

to canonical form -

11x2_4xy+ 14y2—58x—44y+71 o

2+8=10

O RPN 2P B Y Wi T
canonical (s eTigre 3
1@~ 4y + 1432 58— 44y + 71 = ¢

@ ()

@
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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

—+Z4_ -9 4

] Al ol R R (b, gr), 3
S A S o A, B, C R (7
FEI 2D T @ OABC (slieres e
I Ta

g,

r
‘+*+—:2
zZ

Xy

Find t.hn? cylindrical co-ordinates
of & point whose cartesian co-

ordinates are ( 1,43, 5 2) : 2

<! Rt & g (1,43,2) 2
R 7 wmics S
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Prove that the tangents at the ends
of a pair of conjugate diameters of
\ Eo i
: Gy,
the ellipse —5+-5=1 form a
P ol

parallelogram of constant area. 5

3 x2 y2
o319 34 @3, ?+?=1 Colged G@ie
G P (conjugate diameters)
AR Tl >R 951 AT B
T(E AT SN bl &< 2 |

z
The plane L4821 meets the
a-Sbic

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

(% + 7)v2+(9a+ )=+ (% D) =0

5

%+%’+%=1 AASTA IFATS
AB,C e (@ F | @¥id [ @, P
& 0 9 7@ ABC Jetel Sed 41 @-l
TR T T M AT

AT AV AR A A
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(i) Find the distance between the

T
=

(@)

points whose spherical co-
ordinates 'are

YL AL 55

(\/—)4)6) and (213)3 5 4
z,ﬁ,ﬁj z =

(‘/—4 5 ) T 2,3,3 ;

CIeTRT Zise R Ry 1 wiem vy
Sfeeat | -
Find the angle between a diagonal

of a cube and one of it’s edge.
3

51 T o T 9Bl IS (edge)F
G D! Sfored|

1 1
Let o= (2,3), Ie\1=<$,'\/—§>
2l 1
and €= < —E:ﬁ>
Find the scalar components and

A
vector components of v~ along €,

and éz - 4

11 Contd.



