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 1(Sem—4)MAT3
2025 "
MATHEMATICS
Paper : MAT0400304
(.Anqutica'l Geometry)
| Full Marks : 60
Time : 2% hours

The ﬁgures in the margin indzcate
full marks for the questzons

1. Answer the followmg questlons: 1x8=8

. w1 fra epaes Bed firal 2
(a) Find the form of the equatlon ~
- 3x+4y=5 when the origin is Shlfted
to the point (3,-2). v .
IR (3, -2) T gAIR R 3x+4y 5.
TR o & T SReat -
- (b) Under ‘what condition the equation
ax2 + 2hxy + by? = 0 represents a pair -
of perpendicular straight lines?
R 5 AATE ax? + 2hcy + by? = 0 AT
ol AR o (9 efSife IR]e
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norm of the vector

Write true or false (o7 7 gog o) - (g} Eind" “the
‘ : A

(c)

The degree of an equation is an invariant

under orthogonal transformation. |

Mf@a SACACE nﬂ?r TIPS Tt = T @aw’inorm) Sfeneat |
(d) Find the nature of the conic répresented i ' (h) Find the volume of the parallelopiped

by polar equatidn % =8+5cosd. | whosi adjjtceri\t eigesAaI"G < A |

RS b Ml %;8+5cose % A | W= 371- 2§ =5k, U= l+‘4J-4k,

ol & 27 Bl | , W=37+2k.

The axes are rotated through an angler S _Qj\_ 52 , >1_ A, 4_;'\- 4}%,

e - -
& of 60° without change of origin. The
co-ordinates of a point are (4,,/5) in w=3j'\+ Qﬁ sl :

. Find the co-ordinates. :
A e ' parallelopiped (GIF 919 Tfered |

P

2x6=12

in the old system. ‘
JoTR ARG ISP ST 60° (TS AR - . ]
\ 2. Answer the following questions :
2T | TR o AT B! R ZAISE (4,93 | - NS N
o3fd OFF ACHATT [[COIT ZARP Tferedr | (a) Reduce the equation 2x+3y-6=0 in
Write down the equations of the the form Ix+ my=0 by choice of new
) ' . 2 origin on the x- axis.
; e
asymptotes of the hyperbola —Q-—y—2=1_ x S o eIy (59 R 2x+ 3y -6 =0
FRFEA! L+ my = 0 PR TP 41 |

For what value of k does the equation
xy+Sx+ky+15=0 may represent a

pair of straight lines.

(b)
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= = T° NSNS 6T xpp+ S+ Ay +15=0
FRNPEINDR QO (qizpe PRI ?

(© f\l;nd h}fe €qQuation of the diameter of

€ ellipse 3x2+4y2=5 conjugate to

y+3x=0.
SXH4Y=5 Soretti y+ 3x=0 TP
. W\‘?“W (conjugate) WG FTANEIE Slenas |
) Find tf_le €Quation of the cone whose
Vertex is the origin and which passes

through the Curve of intersection of the

Dlaéne Ix + my +nz=p and the surface

il
E'\g“i%%“r%% WE Ix+my+nz=p
e T @ by oty e

R Q@i xicgesie AR SR

(e) A f B — af
Orce ff— 3¢ Ly e applied to g

01 :
E(_l_?tlthat moves on a line from
: * 5 2) to Q(3,0,-2). If the distance

IS measureq ;
red : :
doits In feet, how much work is

"—)_‘_ Dk A
i T 2T R @Bt g

P(
5;’@—:-,1’ 1,2) 35 Q (3, 0, -2) CeT FHIeT 3t
TI9T pay IS (feet) 20 iy IR

T 25 Sy |

N 0139p
4

—

3.

(/) Find the centre and radius of the
sphere X2+ y2+ 22— 2x— 4y + 8z + 17 = 0.
X2+ y2+2z2-2x—4y+8z+ 17 =0

CONETRCOIN (PR N AT Gleed |

Answer any four parts : 9x4=20

Riceza bifaor wioeis Teq ot 3
(a) Prove that a+ b and ab- h? obtained
from ax2+ 2hxy + by? +2gx+ 2fy + ¢
remain invariant under transformation
of rotation.

el 1 (3, -
a+2hxy+ by2+ 2gx+ 2fy+ ¢ I *[
A a+ b WF ab- K AR 581 LT FoiET
AT ARG CZ AT |

(b) Prove that the straight lines
represented by the equation
ax + 2hxy + by? + 2gx + 2fy + ¢= 0 will
be equidistant from origin if
f4.—g'er = c(bf2 -—agz).
ol Pl (W,
a +2hxy + by? + 2gx+2fy+c=0
SNt 2fefRfag Ta @ I yor ek o[l
T AR A

f*-g* =c(bf* -ag®).
Contd.
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. o) I PSP' and QSQ'are two peljpendicular; { L S W.Aﬂﬁ )| W%ﬁ‘@ﬁﬁﬂfﬁﬁq
~ - focal chords of a coni¢, prove that ‘ Slerea IR” 97 (1, 2, 3) ﬁ"'@mmﬂm
1,1 | 4 _y-3_z-2 o |
. S5t A4 = a constant. xX-4& _Y-°_2-—
- PP Q0 n o 5 ST T g R TR =
PSP' ©I% QSQ' @bl wn@zqg@ﬁoﬁwm A ) Find_ the ortho_go‘n"al. projection of
| 1 1 L AN on =2t 42] |
‘ s : ——— S - . T=i+jtk on p=21+2]
m@awi’mmﬁw @ ppt 00 7T ‘ o | "Lt
(d) Show that the line Ix+'my‘= nis a | | _Also find the vector component of ;)
tangent ‘to the parabola y2=4ax if ' : | 4
In = am2 orthogonal to b | . 342=5 . .
| Cﬁ‘ﬂﬁzﬁﬂ Ix+m n@W y?=4ax | R N
A.W@WW’@Q%‘&M—MQ . ._)=’l\+3\+k (P F'=21 +2] T O
".(e) ~Find the coordinates of the centre and ‘ o _) N
radius of the circle — ) 3+2= 5 AR AT @%’1’ e | F5ITS p I & Q[ v
x+2y+22=15, | : - (O (931 T Sfeveat!
R+ Y2+ 2R 2y—4z—1 1=0. (h) Show that the lines
x+2y+2z=15, | L :x=2+t y=2+3t z=3+t
R+ +22-2yYy- 4z— 11 0 e Ly x=2+t y=3+4t, z=4+ 2t
Wﬁﬁm@mm@ﬁﬁml ‘ - intersect and f1nd the point of
1] F1nd the equation of the right circular " - intersection. \ . 3+2 5
cylinder of radius 5 whose axis passes - “edt @ ‘
through (1,2, 3) and is parallel to. ' Ly x=2+t y= 2+3t, z= 3+t
x-4 y-3_z-2 1 | L, i x=2+t y=3+4t, z=4+2t
2 -1 2 ° ; . | R oI SIS (2 0 S (RS GRS
| - efereat| -
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(a) (l) Find the equations of the
. - following when' ax + by+c=0
- and bx—ay+d 0 are
~ considered as axes of x and y
a respectlvely

c _' R (bx—ay+ d)? = a2+b2

1L (ax+ by+c).(bx-ay+d)—a2+ g |

. ‘«."ax'+by'+c~‘0be—ay+d"‘ 0
R YOI T x O W y o
. ﬁsmwtawﬁwqaﬁmﬁs@
_-Eﬁw—,
L (bx ay+d)2.. a2+b2
. II (aJC'l'by'l'C)(bx_.ay_‘_d) a2+b2_

(i) Find the equations of the bisectors
- of the angles between the lines

‘ax2+2hxy+by2 0. . ‘,'5
m%mw_ﬂ%q Srear|
I.SOGFN01393" - '8

Answer any two parts - 1ox2\¢o‘ v |

o emqwm ——+b
. -WW (conJugate dlameters)

’-';'WWWxﬂﬁmﬂl A

(‘/ %)yz+%+°/ )zx+(%+%)

Prd;re that tﬁe gents at tl;fei:%sf
~of a pair of conjugate diams

: para]lelogram of constant area 5

2.

___1%‘9@@3«5@13

(u) The plane X !; + e 1 meets the

-Co- ordlnate axes in A, B C. Prove
that the equation to the cone

generated by lines drawn from O o

to meet c1rc1e ABC is

5
',y+y/+z/ _1 - Ol SIS
 AB,C RS @ I FEM = @,

% 0 T #Rl ABC T W I it
‘Wﬁaﬂaﬁm"iﬂﬁﬁm‘ S

(%+%)yz+%+“/ )z“(% ok

B06FN 01393 9,
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(c)-

d @

(@)

BO6FN 0139B

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

11x2 - 4xy + 14y2—-58x— 44y + 71 = 0.

2+8=10

Oeq MSFACON AT Trmd FA HF 2/
canonical Feita W@?”:ﬁw E)
11x2-4xy + 14y%2-58x—-44y+71=0

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

B e

X y Z
tﬂﬁﬂﬂﬁﬂﬁiﬁﬁ@ﬁﬁ(gq,
WWWWA,B,CW@W
T | A T @ OABC (5ol (mF
ALY 2

Rl
e 2

=20 4

Find the cylindrical co-ordinates
of a point whose cartesian co-

ofdinates are ‘(1,\/5,2). 2
<51 v PTG 2R (1,4/3,2) 2
oo el ZINiE et |

10

(iii)

(i)

BO6FN 0139B

Find' the distance between the
points whose spherical co-
ordinates are

(\/E,g,—g) and [2,‘;51%)- <
T T g K _{J
[JE’ZJEJ W 2’ 3"3
cﬁﬂm\aﬁ%ﬁﬁ@ﬁﬁm@—-
Sienedl |

Find the angle between a diagonal
of a cube and one of it’s edge.

: 3
5] T ol T Wi 96l 7S (edge)T
SiEE GRIeCot Sferedl |
A 4 aH
Let V= (2’3)’ el:<ﬁ’hﬁ>

e

Find the scalar components and

and

ey A
vector components of v” along &

A
and €. &
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: A 15 a1
e 7= 23, ()

W g — <——1_ L>

: N2 V2,
7 (OEA & WF &, 1 fivre (o3 Toiren
IS (FIF ©oflenl Tlenedt |

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

_ 3
Py (2,4,-1) W% P,(5,0,7) R
SCEE (@[ (@RCeTT 3-space © (€39
SR St |
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