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MATHEMATICS

( General )

( Coordinate Geometry and Vector Analysis I

FUII Marks: 8O

Time:3 hours

The ftgures in the margin indicate full marks
for the questions

Ansuter either in Engti.sh or ln Assamese

PART-I

( Objective-type questions )

1. Answer the following questions : lx10=10

sq\5 fr$ $sc<FF{ B.s{ q{T :

(a) What is the locus represented by the
equation ax2 +2hxy+bA2 =O?

ax2 +2hxg+bg2 =g q$-${qd6< fr
4qeK"i{ {D.tr ?
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(b)

121

Under what condition will the general

equation

o*2 + 2hxy + bA2 * 2gx + 2fY + c = o

ofthe second degree represents a circle?
G_ _l-ls D\99

ax2 +2hxy + bA' *2gx +2fY + c =O

qT{Kq fr$s qft-fi"Kfiu< sh 19 TqK ?

{3}

(e) What is the general equation of a plane
parallel to x-axis?

x-q5F?I mrg<rE cqKI qT{?tct qrgEK qfi-s<.I

ftr

A Write down the centre and radius of the
sphere given by the equation

*2 +A2 +22 +2ux+2W+2urz+d.=O

*2 +A2 +"2 +2ux+2ug+2u.2+d=O
q$-sr"K clr{sdm cs-s q?p fir.nr{ frqt r

(g) Write down the equation of the x_axis in
s5rmmetrical form.

qTfis (symmetrical)
q$s{qeh freil |

(c) If the lines U = mx and U = m'x are

conjugate diameters of the ellipse

*' * a" = 1. then write down the value
o2 b2

of mm'.

nx2 u2{fr + + Y; =1 bfl-$s-{ U = mxq?P g = m'x

Ks|q q\1'{ <1I{ q{, F@ mm'< qH fr{t I

(d) Write down
equation of

*2 +g2 =o2

frql r

the parametric form of the

the circle x2 + 92 = a.2 .

Wr rft-fiqzbrc eilufrr <-<qs

qFffi\5 x-9tF{

(h) If a, i, ? *" coplanar vectors, then,+
a.(bx"l=?

{Fi ci, b, Z' frfih qrEftT cs€T qT, csrg
-)a.(bxi)=?
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l4l

Choose the correct answer :

rs6 bo{cfi R?fl :

If FD ? = ,A + ti + 
"fr', 

the:r' (NCG) curl is

(t) 1

(iii) 3
F:Jo
(iu) -3

(j) What is the unit tangent vector to. fl'
curve at the Point P whose Position

vector with respect to the origin is 7a

qh {G{ sons c{rc{.I {EliAqrcarq'7-qqqr{
cs?<{g Prc'qr-s -fl'fT ce?sdTfrt

Pant-II

(Very short answer-type questions )

2. Answer the following questions : 2x5=10

E-{e ft{t sn-CTt{{ tq< +-ql :

(a) If the two Pairs of lines^

*2 -2p*gjr'=oand x2 -2qxa-u2 =o

be such that each pair bisects the angle

between the other Pair' Prove that

Pq+I=O'
{ft

*2 -2P*a -a2 =oqr+ x2 -2q*Y-a2 =o

{qqr{{t K{K3 efr ffi-c€q'f{c{]<< qM-{ Cfi6K

q{R3ls<tq,gTI"f ail fi Pq+1=o'

0
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Find the vertex and focus
parabola 4A2 -2Ox - 8y + 39 = 0.

4A'-2ox-8y+39=0 qf@t{
qrc ilF bRci$ r

of the

Define pole and polar of a conic.

..sb Trq-fi s<RTqrs $A:rc<?r{ qigt ftn I

Obtain the equation of a cone with its
vertex at the origin and passing through
the curve ax2 +ba' +cz2 =1,
lx+mg+nz=p.

yRT qffiTRft? qr+ ax2 + baz + u2 = r,

lx + mg r /72 = p TQ;{ llzqfr C{Fil "l(TdK
qfts-{q Sfre<t I

Prove that

9\16I T-{I CT

d [-- (dV d27)l l- a? d371AI' Iar 
. E )l=l' * -o,' )



(6)

PEN:r-III

( Short answer-tyPe questions )

3. Answer any four questions of the following:
5x4=2O

qdm fr c$rfil EtRil gsq B-s-{ +-qt :

(a) If by a rotation of the rectangular axes

about the origin, the exPression

o*2 +2ttxy + bg2

a'x'2 +21{x'g'+b'a'2, then prove that

a+b=e.'+b' and. ab-h2 =a'b'-h'2.
qTqr qsql-s 1aRT qrc't-s T{lzE {fr
ax2 +2hxg+bg2

a'x'2 +2h'x'y' +b'a'2 ?61 K."rrgR\5 R-{,

(9(g flrll't 43I R, a + b = a' + b' qlf
ab-h2 =a'b'-h'2.

(b) Find the polar equation of the conic in
the following form :

Ess fi{r qFFKs tlfl$t $Ar qfts{q fr'fu <t<t ,

1=1+ecoso
r
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changes to

iTfuTI

l7l

(c) Find the shortest distance between
following lines :

E?Ft cfi]-C{F?r qlq-{ qTs{ px fr"fu s-+ :

x-a. 
=a-F =z-ylmrl

x-g"'=A-g'_z-\'
t' m n'

(d) Find the equation of the right circular
cylinder whose axis is the line x - a - z

2 3 6
and radius equal to 5.

eh qqu-Ar 6{dFK qs{ qfts-{"f x - u - Z

2 3 6
qr+ ilqt6 s Erq, qft-srqzh bR.s<t r

0rf
v={x2 +A4i+W2 +zx)j+(22 +xglk
find its curl at the point (1, 2, B).

{fr
V={x2 +gz1?+U2 +zxlj+@2 +xy)ft

q{, (r, 2, 3) fr-W QrK Tr4 (curt)
bfrs<t r

the

(e)



(i4

{J)

d" r o-+

-+O)-'" 

=U
dt2
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(81

-)If i =6 "i and d =7 ,i., then

prove that / x { is parallel to ?.
-)4{fr 7 =b xi qrs d =i *d" q{. csrs

g:it.t r-$ c< i " a csffil / a qqlg-{'rq 
1

(t) Show that (ck<{s$ c{)
-+ -> -+t?.laxb b xi c xal=Idb cl'

(el

PART-IV

( Essay-type questions )

Answer either (a) or (b) frotrn each of the
questions :

sEK gfr6r str{ "l?tl (ai veKI /b/< Gs< e-{ :

4. (a)

follorving
1Ox4=40

(iA If 7 =? "o" 
at + b sin ort,

where 7

constant vectors and o is a
constant.
^-+--)?{Fi r = ci cos at + b sin crlt, 9:il61 T-{I

^ 
d'i + ,'27 = o, {'rg d qr+ d g{-s
dt2

cs?< qr+ trl qh.g<rc r

(t) If the equation

gx2 + 2hxg + bA' * 2gx + 2fy + c = O

represents a pair of parallel straight

Iines, show that ! =! = 4.hb f
ax2 + 2hxg + bA' *2gx + 2fg + c = O

qR-f,{rq qrqFr q{rwFr q:rqr<?irs {qzq
cq"{sq1c<9=h=9.^hbf

(it) When are two circles said to be
orthogonal? Prove that the two
circles *2 +A2 +2x+49-20=O
and *2 +A2 +6x-8y+10=O cut

orthogonally.

fi l*n cr&{T sftqAr c<tdn R ? a:fi6t

Titl C{ *2 + A2 +2x + 4y -2O =O

qFF *2 +A2 +6x-Bg+10=0 1s

FRst'qfutonffi+rq r

prove that
--'

and b are



(b)

cqls<I I

14A-40O0 I1235
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(t) Show that the equation

2x2 +7xA +3A2 + 8x+I4y + 8 =0

represents two straight lines and
find the angle between them.

2x2 +7xA +3A2 + 8x+I4y + 8 =O

{fi-s<rq sz{< q?rdtc$ffs fu{ q6a 1 6q{[

Yyq{ Trq{ .fi.rch fr.f-q s-{l r

(iL) If the line 3x'-2A = 18 be a tangent
to the circle

x2 +A2 +5x+69-14=0

find the point of contact.

lfr gx -2A = 18 CfilslE

,2 + A'+ 5x + 69 -14 =O

T€-E ,{vlET o"Ff$, -fl.RTft fi.fu T'Et r

5. (.a) (t) Show that the lengths of the
semi-axes of the conic

ax2 +2hxy + aa2 - d.are L ana
.,!a + h

d

Jo- h

( 11 l

(ii) If I and l' are the lengths of the two
segments of a focal chord, prove
that

111
ll'a

where (a, 0) is the focus of the conic.

cs.r6{t ,4ulEr il&-qfiE q$ 
kbT I q;s J',

trq, el]q sRI c{

111
ll'a

{'. (q O)q.'q .liTK i.|F I

/ilti Find the condition that the line
lx + mY = n touches the elliPse
*2 u2

o2 b2

--2 -.2
lx + mg = n C$;fsf6q ! ^ * 4 =t

o2 b2

b"qs+ -q*f n$< u6cbt bfre<l r

(t) If e and e' be tll.e eccentricities of a
hyperbola and its conjugate, show

11that-+ - -1.
t2 e'2

{iTr{ 'l-{rs scn?t-{ bqro-gst e qt<F e/

q.'rq,arlqq<IC{***=t
e'

(b)

ax2 +2hxy + aU2 = d "116-${ q{-
q:mqrn W L qr -i- EFr

,!a+h J"-t, 
q
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6. (a)

14A-4000 I t23s (Continued )

lL2)

(iil rt @tl,2atr) and, @t|,zatrl are the
two end-points of a focal chord of
the parab ola 92 = 4ax, prove that
++ 1LIL2 - - L.

U2 =4ax qft-{sq q]ffi qiT ,s\srffi k?

15{ RT "Fr{ EFflis {atf ,2at ) \qK,

@t|, zatrlq.'rq, eqm +_{l f1f2 = * 1.

(iii) Provethat the lines 4x - rO * OO = O
and x+3A-7=O are parallel to a
pair of conjugate diameters of the
ellipse 4x2 + 9!12 = 36"

gTI"t s-{l (T

4x *39 + 4A =O q?F x +39 - 7 =O
(T.lfk&Tq 4x2 +9A2 =36 O"f{g1 KsfE
qi{E <rpK q{ts.qtq 

I

(L) Find the centre and radius of the
following circle : 5

\5q{ Ts(bK C+E \qt+ <nqr6 fr"fs s.{l :

*2 +a2 +12 -Bx+49+82=45;
x-2A+22=18

(13 1

(i, Prove that every
equation represents
vertex at the origin.

homogeneous
a cone with

5

(b)

t * 0 +! =2xaz

s{l"r s-$ c{ qDr T{r qft+<zq T4RT
qffiTFFrA cfie-{ -r(T fr-sqq T-.{ r

(t) A plane passes through a fixed
point (o, 9, y) and cuts the
coordinate axes in A, B, C. Prove

that the locus of the centre of the
sphere OABC is given by

cr,BvI+5*l-=2
xaz

qfi qqE-E qh frfta frT (cr, F, y) c{ {1r
qiF q"s-q.{'s A, B, C R-w cqq T-a{ I

3m}"l +xt e }ABC crflEfs-{ csEK {qsK{cl

{iil Find the equation of the cone whose
vertex is (cr, F, y)and guiding curve is
z=o, o*2 +ba2 =1.

,qtt ri1_{ ffifs{q ffis<t, {'s tig{
qdfrT{ Er{tF (o(, 0, y) sr+ fu-m <u<
qR-s-{"f z=o, ex2 +by2 =1.
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7. (a) (A Prove that

(b)
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(ir) A particle is moving along the curve
x=t3 +1, U=t2 and z*2t+5,
where f is the time. Find the
components of its velocit5r and
acceleration at f = 1 in the direction
ofl+j+stc.

qh Tq-s'fQ x = t3 +I, U = t2 q1-E

z=2t+5 <Gs {& sR qrcq., T'E
t = T:f{ r i + j +sf,< fus QvK c{et qr+

y{T{ bflil fr.f-{ T-$, iqfr$ t = t.

(t) Show that the necessary and
sufficient condition for a scalar
point function f6, y,,1
constant is that As = 0.

ckx.e<l 6 f1*, s, "1 
qI{F\o 6fiFt

Tqqs ,s<l q\fq az-TqAr qr qdg
Q.';1 As = o.

{lsI

(it) If
-+

f = *2a? -2zx + zyi +zgzk

find-
-)(1) div f

(2) curl7
{ft

= x2a? -2zx+ z4 +zgzft

CqCg
-+

(1) div f
(2) curl T
bR.e<l r

(sqn s-{l c{)

G i a d d ir
=liiiaiil
l- - -r --' -+ .',llc.p c.q c.r 

I

diiuid?t

--)f

2+3

***

to be

RT
-___1D9


