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.

1. Answer the followmg questlons IXI0'=;10
SO AR Te fol 2 | |
() Under what condl_txon' _
ax® +2hxy +by? =0 may represent a
pair of parallel straight line ?.
R 56 ACATE ax® + 2hxy +by® =09 GAR
AR ISR TR R R e
(i) Find the point on the conic
§ N .
r
-whose radius vector is 4.

=3-J§oos€
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Z=3-+/2cos8 RIEE AL G RS ftID)

r

Refr a1 TS PIE (92T 41

(iii) Define conjugate d1ameters of an-
ellipse.

- %WWWQ{WW’R@T ﬁrgm

(iv) Express the parabola y2»=4ax .in
parametric form. o

Y’ =dax WWWWW(
ol

(v) By what angle the axes are to be rotated
to remove the xy-term from the

equation ax? +2hxy +by? =0 ?
ax? + 2hxy + by? = 0 TP xy—i% T&
?9q? ’
(vi). Define cross product of two vecfors..
Ol (ST AW el et )
(vii) Fi.nc'l ‘the centre and radius of the
sphere (le-)2 +(y—2')2v+(z—3)2 =16
(x-1) +(_y-2)2 +(z-3) =16
CIERBR (&% % P e 3
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(viii) Fmd the unit vector that has the same-
direction as #=2i+2j-k.

il = 21+2_] k?WWWﬁ‘ﬁWL
(ix) What is .the value of lx(l+]+k) ?

zx(t+J+k)3ﬂ1ﬂﬁWﬂ?

: '(x) Find parametric equations of the line
' passmg through (4 2) .and parallel to

5=(-1, 5)-

(4, 2)%%@7@@1?15 (-1, s)vmmrﬁ
mﬁarsﬁanﬁam e

2. Answer the following questions : 2x5=10

(a) Find the angle between the vectors

0 @i=i-2j+2k and §=-3i+6j+2k.

, | | .

fi=i-2j+2k W% §=-3i+6j+2k
(S5 PR TER ¢ Fefa w0

(b) Prove that the equatioﬁ L

2x° +3xy-2y*> +7x-y+3=0
represents a pair of perpendicular lines.
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e T T
2x?+3xy-2y + Tx~-y+ 3=O 9 9N
ST THOIR A TR ot g |
(c) Find the co-ordinates of the focus and
. the vertex. of the parabola '

y4y2x80 A
2 4y2xsowmmmg

MeReg ety 1) | ,
(d) Show that if the polar of P w.r: to an

ellipse passes through Q, then the polar
of Q passes through P.

CrRST @ G5l TS MATHF P Repm &\
- CRIer Q Rl a1, O R &t cretcan
P afm R -
(e) Find the direction cosines of the vector
v=2i-4j+4k. ‘
=2i-4j+4k (SIFOR i Refg 1)
3. Answer the following‘, questions : (anjj Jour)

5x4=20
mmﬁawm (ﬁzasrzamﬁz‘:r)

(a) By a su1table transformation remove
~ the term containing xy from the

quatlon 11x +4xy+14y% =5.
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a%tﬂmﬂ@aiﬁwmﬂ@
11x” + 4xy +14y° =5 FRFIGR o xy
GO REIGIL

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

i} = ('—-7, 2, —‘1). 4
i=(2,-1,3) 9% §=(-7,2,-1) (N
w“na Tem 7Y & (o a%‘r ﬁcﬁ il
"(c) The normal at the point .(.atlz, Qatl)
meets the parabola again at the point

2
(atg s 2at2). Prove that &, =-1 T
: o ry

(atf, 2at1) o Al Sifeerd ©ite CiCsicas
(~at§, Qatz) s aifere =01 299 1 @,

2.
t2 —tl—t—
1

(d) Find the polar equation of a conic in

the form -l—=1'+ecc')st9.
r .
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@Bl MFIT & AN é=1+ecos€

SRS e < |
Reduce the equation

X rdxy+y*-2x+2y+6=0

- to standard form.

Xl taxy+y? -2x+2y+6=0
PRI S SAPIRCET FAIGT 3 |

Find the equation of the ‘bisectors of

‘the angles between the pa1r of lines

glven by ax® +2hxy+by =0.

ax® +2hxy + by? =0 AT (SR @A
WW@%WWﬁﬁCﬁWI |

Answer either (a) or (b) from each of the following
Sour equations ': 10x4=40

wE bIf5! TR SO (a) ST (b) T TEI 31 3 -

4.

(@) (i) Find the equatlon of the tangent

to the conic

4x? + 3xy + 2y> -3x+5y+7=0
at the point (1, 2)

(1,-2) Re

4x +3xy+2y2—3x+5y+7=0
RIS GATS Tl wpRY el el
901
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(ii). Show .that a ~homogeneous
equation of second degree in x and
Yy represents a pair of straight lines
passing through the origin.

NS @, x A= y T Rres @Bt Faw |
AP TR Mo m‘ﬂm‘
WW? '

() If by a transformation from one set of
rectangular axes to another with the
_Same origin the expression :

ax? +2hxy + by*
change’s to ax’? +2hx'y + by?, then
a+b=a'+b' and ab-h?=a'b'-h?.
S TEART AT SeIn ST m ’ﬂﬁ‘ '
ax? + 2hxy + by? ARG |
ax’? +2hx'y +by? @ ﬂﬁaﬁﬁi’ﬂ
. (OT® (S @ -
a+b=a'+b G ab-h? =a'b'-h?|
5. (a) () Find an equation of the line in
. 3-space that passes through the _
points P(2,4,-1) and Q(5, 0, 7).
P(2,4,-1) 9% Q(5,0,7) fea
TR QRN (TR AR Refy 301
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(i) Calculate the scalar triple product
" #4.(bxw) of. the vectors
#i=3i-2j-5k, § =i+4j-4k and
| w=3j+2k | |
31—2] S5k, 1 =i+4j-4k %
=3j+2k T, i. (ixw) Refa 1
(b) (i) Find the area of the triangle that
'is determined by the points
P(2,2,0),.0(-1,0,2) and
R(0,4,3). o
'P(2,2,0), 0(-1,0,2) W=
R(0, 4, 3) Re Mot =11 fageoR
e Fefa ==
(ii). Prove that .
ax(bxc)+bx(cxa)+cx(d 5)>

=0
g ¥ @, ' o
dk(5x5)+5x(éxd)+6x(' 5):

0"

6. ,(.a) ~Show that the ortho-centre of the
| triangle formed by the lines

ax? +2hxy+by =0 and x+my=1 is.

X_Y _ a+b
- given by 7= = om? ~2him + bm®
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O @ ax? + 2hxy + by =0 TR
~ be+my = 1@%&@‘?@7@3%@@
x y_ a+b

7'{45' l=—

'm am? -2him + bm?

(b) Discuss ‘the nature of the conic
represented by

3x? -8xy - 3y +10x — 13y+8 0.
3x2 —8xy—3y +10x—13y+8—0
e Bt 3 i 9gfe e w11
7. (a) (i). ‘Show 'that the equation of the
’ tangeﬁt to the conic —:_‘=. l1+ecosé
at the .point a is

=ecosf+cos(6-a)
" .

sl ;l:=1+ecdsa |$3< a
| R et T 2

=ecosf+cos(6-a)
r - '
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(iif + Obtain the equation of the chord

1 ' -
- of the conic = 1+ecosf, joining
the two points on the conic, whose -
vectorial angles are (a+pg) and

(a-8).
é=1+ecbse"ﬁm? (a+p) o

(a-p) e AN wpR T
et
(b) () Find the condition that the line

acose+bsin6='i mé.y be a
P r .

L S ,
normal to the conic 7= l+ecosé,
aoos0+_i>sim9=£. &4

: r

'i_=i+ecos6f IR ST Wﬁfé
et | |
- {fi) Find the polar ,equatlon of a mrcle

aﬁwmﬁwﬁ‘fﬂam
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