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1. Answer the following questions :

OPTION-B
Paper : MAT-HG-1026
( Honours Generic)

( Analytical Geometry )
Full Marks : 80
Time : Three hours

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

Answer either in English or in Assamese.
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() Under what condition
“ax? + 2hxy + by” =0 may represent 2
. pair of parallel straight line ?
& 5 sMeATE ax” + 2Ny + by® = 0 @ G
R TGN T TRt A 2
(i) Find the point on the conic

8

?=3—\/§C036

whose radius vector 18 4.
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. (iii) Define conjugate diameters of an
| ellipse.

Boiga BiR ARG T el |

parametric form. ,
2 = 4ax SqEl ST SIPRS T,
S :
() By whatangle
to remove t
2
equation wl +2hxy +by” = 0°?
o ol 5 (TS T
_ 0 TR xy "M &

the axes are to be rotated
he xy-term from the

: 2
ax? +2hxy + by

| 7a?
| : i) Define Cross product of two vectors.

rat coaa A el i |
(vii) Find the centre and 2.radu:ts 02f the
sphere (x—-1)2+(y"2) +(z-3) =16
)2+(z~—3)2=16

15 ; Contd,

3 (Sem-1/CBCS) MAT HG/RC/G

; : 2 ",
(iv) Express the parabola ¥ = dax. 10



(viii) Find the unit vector that has the same - . ol 3

* direction as #=2i+2j-k. o | ' CTI . ' _

I, e : . 2x2+3xy—2y2+7x—y+3=‘0 q G@AN
i=2i+2j-k < fs o (o efa =1 | N | il STl ol TR

(c) - Find the co-ordinates of the focus and

| ix] What is the value of ix(i+ ivk) ?
() ' : ( : J ) the vertex of the parabola

y2'—4y—2x-=8=.0;

| C ix(i+j+k) I A RER?

| (x) Find parametric equations of the line . y2 ~4y-2x - 8=0

o W

_ o passing through (4, 2) and parallel to | SRy et 391 . Ll
i . 5=(-1,5). | | (@) Show that if the polar of Pw.r. to an iy
_ ‘ : ellipse passes through Q, then the polar ‘;
5 | (@, 2) R O (R = (-1, 5) I of O passes through P~ |
@[ 2k e R S R m@mﬂm%@mquﬁaﬁ@a.
(R o oot R 17, QR 8 ST

1 2. Answer the following questions : ox5=10 |- p i - o

(e} Find the direction cosines of the vector

O HAIRY Teq Tl 8
~2i-4j+4k.

(@ Find the angle between the vecto™ o i 4j+4k (FFOR P fefa =
fi=i-2j+2k and §=-3i+6j+2k" T o
i=i-2j+2k WF §=-31+ 6j+ 2k 3. Answer the following questions : (ansyx ﬁ?;'g

(R MR (i R 3 Wwwm(ﬁmﬁmﬁ?f)

(b) PI'OVC that the equation . . o (a) By a Suitable uansfomation remove

o 2x2 +3 5 2,7 +3= 0 ‘ the term containing XY from the
XY-2y +7x-Y+to" . s . 2 44 2 _xg.
- represents a pair of perpendicular 1in® | '.equatlon 11x° +4xy +14Y 5
| P 3 (Sem-1/CBCS) MAT HG/RC/G 17 .- Contd.
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11x2+4xy+14y2=5 AARROE A xy

sicst e 4t

~(b) Find a vector that is orthogonal to both
of the vectors ii=(2,-1,3) and

5=(-7,2-1).

l Y .
| i=(2,-1,3) 9% §=(-7,2,-1) 5
R Yo aE (@F (O3 <ol e F

[c} The normal at the point (atf,Qatl)

meets the parabola again at the point
2

—_—

:_Q—q

(atg ,Qm‘g). Prove that o

]

GG MeFTE 4 Pl ~:—=1+ecos¢9

s R A
(e} Reduce the equation

% +4xy+y2 _ox+2y+6=0
to standard form.
—ox+2y+6=0

SRS e SR RS

x2+4xy+y2

n of the bisectors of .

() Find the equatib
pair of lines

the angles between the

given by ax” +2hxy+by2 =0.
" ax2+2m:y+by2=0 sEnaed Jeet IR
e WMo (I srafelea A R
Answer either (a) or (V) from each of the following
; 10x4=40

Jour equations :
O ByfSn siEed eifeu (@) @e (b) SR TSI I ¢
f the tangent

Find the equation 0

 (a) () :
to the coniC ,
w8y By oy~ ORESET =0 -
at the point (1,-2)-
(E2) R
4x2+3xy+292 _3x+5y+7=0
wjg<d TS T o TR el
4l | i
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(ii) Show that a homogeneous

equation of se
y represents a pair of straight lines

ing through the origin.
Fqedl @ x % Y« fared <ol T

e e e
FeFRA® JaE

() 1f by 2 transformation from on

rectangular axes 10 another W

same origin the expression
2

e set of
ith the

A

/i =@+ b SR wh R = o
) Fi e
'd an equation of e il

3-sp u
Space that passes thro b 0,7)'

@+ 5

3,

points p(o, 4, 1) and ¢ 7

P(24,-1) @ 0(> 0.7
TRt G T ol
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cond degree in X and -

S

(ii) Calculate the scalar triple product
© guDixm)of & ithe i veetors
ii=3i—-2j—5k,17=i+4j-4kand
—3j+2k.
fi=3i-2j-5k, g=i+4j-4k W%
i = 3+ 2k T (xw) R

R

(6) () _
; is determined by the points

P(2,2,0), 0(-10,2) and

R(0,4,3)- |

p(2,2,0) 0(-1,0,2) =

i fefa 901

(i) Prove that.
5,x(5x5)+5x(6xd)+5x(ﬁx5)=6

Show that the ortho-centre of the

triangle formed by the lines
2 _o and x+my=1 is

ax? + 2hxy + by
R _____d_":l_f_b———-——-
given by 7 m an “onim +bm? "
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Find the area of the triangle that

Rr(0,4,3) ﬁ‘f@ﬁmwf&—\iﬁm |
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: (b) Discuss - the nature of t

A @ ax? 4 2hy + by® =0 T

’x+my=1ﬁmwﬁrg\ﬁcﬁﬁﬂﬁ$@

a+b

i

JCy'

—

I m gm?-2nim+ bm?

o fepresented by

2 : 0. .
Sx. ‘Sxy-3y2+10x—13y+8'0 .

3 ‘Sxy—3y2+10x-13y+8

. | l
aﬁ. Rt o 74| #[|pI] g@iﬁ‘)‘ ﬁ‘fﬂ |
Show 'that the equatio? o

. Lo
tangent to the conic 7

at the point ¢ is
1
;=ecost9+cc')s((}~a)

et @ L _{iecosd ™

. r
TS i syl 29
, .

;=6C039+cos('6'-0‘v)
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(i) Obtain the equation of the chord

of the conic -i- =1+ecos @, joining

the two points on the conic, 'whose
vectorial angles are (& +f) and

(a-8)

-l-=.1+ecosﬂ ”ﬁ@@m (a+p) IR
;a—ﬂ) e, e SR |
Tfeedt | ‘

Find the condition that the line

@) )

o | |
,acos¢9+bsm9=-; may be g

I_1+ecost,

normal to the c;onic. -
B ) . . ‘ l . -

acosf+ bsznﬂ:; @‘an@tﬁ
1_1+ecost *n\wwﬁsﬂ‘i @R BE

r , .

Tfedlt o )

.. Rind the polar equation Qf a circle,
W ot g s ot Bl
| | 4000
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