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MATHEMATICS

(General)

(Coordinate Geometry and Vector Analysis)

Full Marks - B0

Time - Three hours

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

Answer either in English or in Assamese.

R<tfr qcFrt qqfiTro sR{t I

PART - I
(Objective type questions)

1. Answer the following questions : lx10:10
ro-E\5 frrt grlKFK €w frqI g

(i) Write the condition that the general equation
ofthe second degree a* + 2hxy +by'+ Zgx
+ zty * c : 0 may represent a pak of straight
line.

fiqT Elg<r qt{Fr6t q"ft6.r a* + Zhxy + byt

+ Zgx+ zfy + c : 0 6{ C{Ft q<6l-trr.ft lr.qRK
DdFt frqt r
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(ii) By what angle the axes are to be rotated

to remove the xy-term from the equation

ax2+2hxy+by':0?
qs Esf{s fr coqs T{lcE ax2 +261r*by2:0
qfr-s<qla xy-elqT@ Ekl

(iii) Express the hyperbola */25 - y2ll6: 1 in
parametric form.

xzl25 - t'll6 : lq-{W6r slFRs qI$.Fy

ersH <r{tt

(iv) Mention the necessary condition for two
circles of radii r, and r, to be orthogonal.

f, qFF 12 TTFTI6 ntt rE^ qqrqaT RKK
qRrlrfiT ud €req s-{tr

(v) Define conjugate diameters of an ellipse.

S"r{s ..qBr{ q(ls[ <r]-q< {(@'t firt I

(vi) What is the angle between the planes

ax + by + cz + d: 0 and a'x*b'y * Q'z*
dt:0?
ax + by + 

"r* d : 0 ql$ a'x+ b'y * c'z* d'
: o i{T€q frd-{ {<j<€f ffiqfi frxlq ?

(vii) State the condition of tangency of the plane
lx + py + nz : p to the sphere x2 + y2 +
z2 + 2ux + 2W * 2wz * d : 0.

lx + 6y * nz : p q:frcFI"F x2 + y2 + z2 +
2ux * 2W + 2wz + d : 0 Ceilry+-C}f< 

--qxf$

cIr{K D'dFr <f+t +Ett

(viii) If a, b, c, d are four vectors, then express
the product (axb) x (cxd) in terms of the
vector c and d.

a, b, c, d trtffit re?< q?q (axb) x (cxd)
csffir$ c qFF d Nk< rr{Ts eftffi $-qf I

(ix) (grad Q) * A +O curl A : ?

(x) What is meant by an irrotational vector ?

wqt<6x FB< 1frco fr gwtr ?

PART _ II
(Very short answer type questions)

2. Answer the following questions E. 2x5:10

Rrsrg elrfmK{ €s< fi{'r z

(a) Find the joint equation of the straigiit lines
which bisect the angles between the two lines
given by 3x2 + 6xy - y2 : 0.

3x2 + 6*Y - Y' : 0 F{tq'S{ n<i-<ff mfef{
{rR?N}s Ksrq< cftet rtftfiq frf* mt r
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(b) Find the co-ordinate of the focus and the
vertex of the parabola y' - 4y - 21 - 8 : 0.

y,- 4y - 2x -8 : 0 qilq-€cBm aIGRE qFF

mffi-{E Et{trc GRsa r

(c) Show that if the polar of P w.r.t an ellipse
passes through Q, then the polar of Q passes

through P.

cq-{€<l 6{ ,qbt €"r{€. qlc'l6s P R-{< gft{
C<"FgIFI A RT!<fr d?A, A RT{ E.ftT
6<"lfsl-@l Pasrft {< r

(d) Find the equation of the right circular cone
whose verlex is P(2, -3, 5) axis PQ makes
equal angles with the axes and semi-vertical
angle is 30o.

P(2, 1, 5) fr#iT, PQ qse EFIrc srrr
csfuq< Eds q'{r{ ffit6f s{t \ils q{-frfc+.rq
3go ffit qru-6{ -rqTd< q"ft+<q fifs mtr

(e) If R be a unit vector in the direction of ;,
prove that

{fr r < frqs ..qGF FE< R q-{, cu6g emlq 4 l

c{
dR l_ diRxT: r rx- where r: I r Idt r' dt

qb r:lfl
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3.

PART _ III i

(Short answer type questions)

Answer any four questions of the following :

s-dn fr m,rcil fiffif enr{ €w frcll g

(a) By a suitable transformation remove the term
containing xy from the equation I lx2 + 4xy
+14y2:5. 5

qil {cqlt'EG q'qfg<< qqTp I I x2 + 4xv +
l4yz :5 qfi-s<qd'R eKt xy "tqr$t Rrq1q <t$ r

(b) Find the equation of the directrix of the conic

l=r*ecoso

I
i : I + e cos 0 xlqT(qqdf< fiTtq-+< :ffi-6q61
fi"fs o-{il

(c) Find the length and the equations of the
shortest distance between the lines

x+3
4

y*6:z _,tx*2 _y_z-7
3 -t and 4:T: I
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x+3_y-,6:t* x+2:I:z-7
-4 3 2 -4 I 1

6<"n EulFFr qM< g{s{ E<g{ bnqf qt+ qft-$qq

fi.fs <qt r

(d) Show that the equation of the right circular
cylinder whose guiding circle is

*+y'+*:9,X-y+z':3,is
xr*yr+*+yz-zx+ xy:9. 5

cq{p-<l'cRx2 +y'*22:9, x-y *z:3
4RDw$ WRfiE qxu-6s seqctr< :ffi-qqq

€ x2 +y'+t + yz - zx * xy :9.

(e) (i) lf i :*i +yj+zk and r-l ? l, then

prove that V f(r): f'1r; V r.

;-+
{fr r:xi+yj+zk qFF r:l r l, Fcg

a:il6t $-{t cr v f (r): f '(r) v r.

(ii) Prove that : (a$.t s-{f ca)

[a+b, b+c, c*a] : 2 [a b c] 2

(0 (i) Show that : (cae1e<t m)
(bxc)x(cxa):[abc]c 3

(ii) Find

Bfrs$ I

PART _ IV
(Essay type questions)

Answer either (a) or (b) from each df the following
four questions : I 0x4:40

Rc$s eF$ DrffiK qGr?r arr{ (a) <t (b) q$K Ew.<

sR<l "

4. (a) (i) Find the equation of the pair of straight
lines perpendicular to the pair of lines
given by ax2 + 2hxy * byz:6. 5

a* + 2hxY + bY' :0 CTF1 rr1ai6<ql W1q<
Eq cql<It FFr q<6K{?il<r q'frfi"r Efrsctr

(ii) Reduce the equation

x2 + 4xy * y' - 2x + 2y + 6 : 0 to
the standard form. 5

x2a4xy*y,-2x+2y+6:0
.rifi-s<qds qtq"f qmrtm s''rsr r-<l r

d I ot d'rl
' a L'' a' o,=l

d I ar d'rl
* L'' a' ;Fl
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(b) (i) Find the condition that the circles

x'+t' +2grx +2fry +cr oand

x2+ y'+ 2g2x + 2fry + e2 0 may
intersect orthbgonally. 5

x'+ y, + 2grx + 2fry + cr :0 !Sf$

x'+ y' + 2g2x a 2f2Y * ., : 0 1g. ttR
EfiT et6< 6qk q-q6 56ifi €Rrg<t r

(ii) Show that x2 + 6xy + gyz * 4x + l2y - 5

- 0 represent a pair of straight lines and
find the angle between them. 5

cr-{€<t c{ x2 + 6xy + 9y, * 4x + l2y _ 5: g ffiqqcq qml<f r{dfc<{FF Tq.R \Tl$
fr-{s< {{r^<q 6$.rffir frf* orr r

5. (a) (i) Find the pole of the line lx 1 my * n = 0
with respect to the parab ola yz : 4ax.

5

y2:4ax qf@K qfc?fcs k+my+n:g
6<qF s< R-{ fr-qqq +q r

(ii) Find the asymptotes of the hyperbola

2x2 -xy -y2 +2x-2y +2:0. 5

2* *xy_:!2 +2x - 2y + 2: g e,fqf{€rbFr
sing-*rff c<em,n frfi O-{tr
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(b) (i) Prove that the eccentric angles 
t 
of the

extremities of two conjugate semi-

diameters of an ellipse differ by a right

angle 5

g$6t s-{t R qbt €"rgs{ run q-t-+fi q{-
ilJK $lsft{< €qrsfr<s 6st'f< qtqfu ..4o

q:rrs't6i I

(ii) If the polars of (x,, y,) and (x' yr) w.r.t

x2la2 - y2lb2 : 1 are at right angles, then

show that bax,x, * *y,y, : 0. 5

x2/8 - y2lb2 : I eKqE ql-c4cs (x,, y')

sFF (x' yr) RYS gftK c<"fi Esl-dt ET{f{
q1fr cn$e<t 6{ bax,x, + aay,y, : 0.

6. (a) (i) Find the equation to the sphere that

passes through the circle x2+ y2 + *: 5,

x + 2y * 3z :3 and touches the plane

4x + 3y :15. 5

x2+y2* 22:5, x* 2y +32:3 Tgefffi
qFF 4x + 3y:15 qnsq-E'' "f'fqt CttlFfS-{

rlfta<q fr€ mt



7.(ii) Prove that the cone with vertical angle
60o, vertex at (0, 0) and axis the y-axis
is 3x2 * 322 : y2. 5

eFt"f s<tt c{ 60" ftffotot, (0, 0) fiffi-{
qfip y-qq-sp1 qry cqRt *tiTrbs qft'f,{.t
aF 3x2 + 322 : y2.

Obtain the equation of the plane through
(2, 3, -4), (1, -1, 3) and parallel to the

(a) (i) Prove that : (eTtq $-<t cq)

(axb) x (axc).d : (a.d) [a b c] 5

(il) A particle moves along the curve x: e-t,

y : 2 cos (3t), z: 2 sin (3t). Determine
the velocity and acceleration at any time
t and their magnitude at t : 0. 5

,gil Tffi x: e{, y:2 cos (30,
z : 2 sin (3t) <@?ft E& s?K r fr rs't6{t
T5lTr t-s ?gr< 6E5t \Sls q{q R< S-{t qlS
t:0 R-go fr{s< ltr fr"f{ <K$r

(b) (i) Show that : (cq"{€Rl 6{)

(axb).(cxd;:

(ii) If f : grad (x3+y3+2r-3xyz), then find
div f and curl f. 5

qfr f : grad (x'+y'*23-3xyz), (srs
div f gfip sull f frfs nqt r

(b) (i)

x-axis.

(2, 3, -4) qt+ (1, -1, 3) R-titffi \fi$
x-qs< lTsttg<lE : q:il-sE?Ff{ :Tfi-s<ct
GRs<t r

(ii) Prove that the plane ax + !y * cz : 0
cuts the cone xy + yz * zx: 0 in
perpendicular lines if

dTt"t s-{t C{ ax + by + cz : 0 w\o6fin
xy + yz + zx : 0 "t(Tfqs qri C<?ils 6qr"

s-r{ {fr

a.c b.c 
I

a.d b.d 
I

lll
-+-*-:0.abc

1* I +1:0.
abc
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