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( General )
( Coordinate Geometry and Vector Analysis )
( Theory )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese
PART—I

1. Answer the following questions : 110510
wETe Wl SRR Taq 4 -

(@) What is the locus represented by the
equation xy =(Q?
Xy = 0 3 3qebica s sfeerei o 2

(b)) What is the maximum number of
normals that can be drawn through a
point P to the parabola y? =4ax?
I T 9B Ry P 1 o wfigs y? = 4ax A
TR e wifSerg BiRg <R 2
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(2)

%], Find the polar of the point (-2, 3) with
" Tespect to the circle

x? +y? -4x-6y+5=0

x2 +y? —4x -6y +5 =0 8 AATF (-2, 3)

@ &3 @ Fefa w3
(d] When are two circles said to be 3
orthogonal?
761 JGS (IO STHCRTH (PN = 2
2 2
(e} 1f in an ellipse XN o
as 'b>

diameters y=mx and y=mx are
conjugate diameters, then mm; =?

2 2

X Yo il o
2+ Lo SRS yame Sy my

0 To1 G TP ET mmy =2

()  Write the condition of perpendicularity
of two lines given by the equations

Ly WU v s o X Ko Bhells 225

1
| T SRS et 3 W Br A gy
J Il my ny
i X-x - -
2_Y"Y2 _Z2°% oqmeq o aEm
Iy my noy
56 foren |
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(9

o)

(i)

0

2. Answer the following questions :

(3)

Write the equation of the plane passing
through the origin with direction
cosines of the normal proportional to
1, 0, O.

TRE TR AR OF Seegs e
1, 0, O 931 Jqee] ANFITCor forr 1

. I I
Write down the value of [aba].
[@5 3] T Rxm 2
If U = xyi +yzj + zxk, then find V- V.

X

W T=xyl +yzj + zxk, (5B V-T T T
e :

I f=x2y+2xy+2z?% verify that
curl grad f=6

W f=x2y+2xy+22, AR o=
R O’ @ I @ £ =0.

PART—II

(@)

Al16/565

Determine the angle through which the
rectangular axes must be turned so that
the equation Ix +my+n=0 (m#0) may
reduce to the form ay + b =0.

( Turn Over )

2x5=10



(b)

(c)

(d)

Al16/565

(4)

Ix+my+n=0 (m#0) RFWG ay + b=0
SRR RS TN T, TEHOH AT
R @Ie R AR, IR ! Refa 30 1
Prove that the sum of the ordinates of
the feet of three normals drawn to the
parabola y2 =4ax from a given point
is 0.

o W @, B @R ome R o[ Boge
y2 =4ax 0@ T wfeey RfRER mRT
y-THE @6Fs 0.

If S be the focus of a conic I =1+ ecoso
r
and PSP’ be a focal chord, then prove

that

1,1 .2
SPp SP' 1
i L =1 + ecos0 *IFIGH 7S S = PSP’
r
o1 - =W, (SR AW I A
1 1 2
—_— =
SP SP’ 1

If -312-6l-1+6m?=0, find the
equation of the circle for which
Ix+my+1=0 is a tangent.

312 —6l-1+6m? =0T x+my+1=0
IR =opf 2y, (1R JEOF NPT [efg 1 |

( Continued )
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(5)

(e) 1f A=e'i+log(t? +1)j-tantk, find

A=e' +log(t? +1)j - tantk @t =0
d?A

24 2w o |

dt '

"PART—III

3. Answer any four of the following questions :
5x4=20

S R e wifkhr o Tew 390 :
fa) Prove that the equation

12x2 + 7xy -10y® +13x +45y-35=0

represents two straight lines. Find the
angle between them.

AT T4
12x? + 7xy-10y® +13x +45y -35=0

FAMNEIRBCT GCIR eI I | TR
TORR WISq CFICOT AT 3301 :

S
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(6)

(b) (i) Prove that the parametric equations

:E(t-{-l) and y_—_-,lz[t-—l)
2 t 2 t

represent a hyperbola, where t is a
parameter. 2

e &, x=g(t+—i—) [

y=-§(t—%) anfre TR TR B
QIS &, TS t 901 2f15%1 |

(i) Find the equation of the hyperbola
whose asymptotes are 2x-y=3
and 3x+y=7 and which passes
through the point (1, 1). 3
L1 R QR FRE <Br S
@4y 2x-Yy=3 UF 3x+y=7 T

oRTgECBR TP fefT 4y |

© 1t 0%y 2 =xy’z and
o - . " 3 _
A = xyi - xy?] +yz’k, find (®A)

dx? 9z
at the point (2, -1 1). 5
0(x y 2 =xy°z T
A =xyi - xy?j+y2’k 2@, 2, -1, 1) R
g
97 (pA) 3 T SfEred |

9x2 9z

Al16/565 ] ( Continued )



(7))

) x2  y2
(d) In the ellipse =~ +Z- =1, if P and D be
a b2
the ends of conjugate diameters, find
the locus of—
(i) the middle point of PD;
(i) the intersection of tangents at P
and D.
a x2 o2
X" Y _1'%qeEs PEIF D AW IF BN
a? b2 ‘
ARRY TE—
(i) PD T TgR-T JIEReY [T F0;
) P W D R =pFpR @R

AR [T T

(e) Find the equation of the cylinder whose
generating line is parallel to the z—ax:s

and the guiding curve is x2 +y?

i x+y+z=1
51 FoRrERT Berms (RToE z-orF TR
e Aot I x2 +y? =2z x+y+z=1
e Poferere sifies Ry w411

() Find the equation of the sphere, which
passes through the points (1, O, 0),
(0, 1, 0), (0, 0, 1) and that touches the

plane 2x +2y - z=15. 5
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( 8) p

(1, 0, 0), (0, 1, 0), (0, 0, 1) 7 fofor
TEE @Rl I 2x + 2y — z = 15 HACAGIE
=op{ T (TR N9 il 41 |

PART—IV

Answer either (a) or (b) of each of the following

questions :

O AT 219 o1 (@) WAl (b) T TR 54

4. (a)

Al6/565

10x4=40

(i Prove that, if PCP’ and DCD’ be a

pair of conjugate diameters, of an

2 2
ellipse % + y—2 =1, then
a b

(1) cP? + CD? is a constant, (where
C is the origin)

(2) the area of the parallelogram
formed by the tangents at the

ends of these diameters is
constant. 5

% PCP’ W& DCD’ &b TIFs
2 2
X+ ¥ =19 70 g i, o'

a? b

2419 4 @

(1) cP?2+CD? «b1 &a¢ (I© C
TR);

(2) ¢ APICART ARBRTS o4 =P
Tese T4 TGRS FfeT 951 £4F |
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(9)

(i) Reduce the following equation to
the ‘standard form and determine
the type of the conic it represents :

TR NGRS TS FER
IR T FEER F T o7 [
90 ,

8x2 —12xy +17y? +16x-12y+3=0

5

(b) () Find the shortest distance between
the following straight lines and also
find the equations of the line of
shortest distance.

S I R ZFeN e R
I RS ZTON W @R AN

5

- fdg T
x—3=y—8=z—3
-3 1 -1
- © “and ()
x+3=y+7=zé6'
3 -2 -4

(i) Prove that the lines’

— -

2 -3 8
d x-4 y+3_z+l
1 -4 7

. Al16/565 ( Turn Over )




(10 )

intersect at a point and find the
equation of the plane through the
lines. Also find the point of

intersection. S
ﬁﬂT‘TWC’J,
x-1_y+l =z+10
2 -3 8
-4 +3 z+1
St S

1 -4 7

QAR b1 [F7© @ T &= @4reem
qCEI AR ATOCET AN fefy 47 |

TS (ARLo1S Bferea |

S. (@ () Find the locus of the point of
intersection of two normals to a
parabola y2 =4ax which are at

right angles to one another, 5

y? =4ax SRYEE BN AR e

SR P91 WO PR AR el
Tferaar |

(@ A plane passing through a fixed
point (q, b, ¢) cuts the axes in A B
and C. Show that the locus of the
center of the sphere OABC is

b ¢

E+—+—-=2
X vy z 5

Al6/565 ( Continued )




(b)

A16/565

()

(11 )

<1 R R (a, b, 0 @ @RI SASA BIX
WEES INEH A, B WF C Rpe &
FE | (IS @ OABC ClFd (FFI
LR

%8
4
@ e
+
Nio
I
N

Write the condition of parallelism of
a pair of straight lines represented
by

ax? + 2hxy + by? +2gx +2fy+c=0
Show that the equation
x2 +6xy+9y> +4x +12y=5

represents a pair of parallel straight
lines and find the distance between
“them. S

ax? +2hxy + by? +2gx +2fy+¢c=0

ST IR AFARAAR AR
TR TS0 fordt | .

s A&
x? +6xy+9y* +4x +12y =5

FNFIORA JCART FIFCINEAR I |
- TS FIECIICARE - TR [ Refy 210
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( 12 ) ' 5

(i) Find the equation of the cone whose
vertex is (1, 2, 3) and the guiding

2

curve is the ellipse %—+-yz-=1,

z=0. )

b1 wE eI Bferew, T 1
TRE 7% (1, 2, 3) 9% fAote

2 s

R MU S ST
IFOI T — +Z-=1, z=0 e |
o v 4 78

6. (@) () Find the equations of the circle

lying on the sphere

x2 + y2 + 22 =49 whose centre is at

the point (2, -1, 3). 5
x? +y? +2% =49 OFRY @S A
T3 T Bfored IR G (2, -, 3).

() Find the equation of the tangent to
the conic ;
ax? +2xy + by? +2gx + 2fy +¢ =0

at the point P (xl, yl)' )

'ax2+2xy+by2 +2gx+2fy+c=0
I P(x;, yy) @ =opfer A0e19
411
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" (13)

(b) () Find the pole of the Iline
Ix + my+n=0 with respect to the

circle x2 +y? =a?. 3

x2 +y? =a? A HACACT
I + my +n =0 (CER FAY Sfered |

(i) The polar of the point P with

respect to the circle x2 +y? =a2.
touches the circle 4x? +4y® =a?.

Show that the locus of P is the
circle x2 + y2 =4qg2. 4
x2 +y? =a? @ TeCE 9o R P 3
A @oE 4x? +4y? =a? TEOR
=op{ T | (Y @ P TR e
e x2 +y? =4a? TIO! |

(iii) Show that the circles
x2 -|-y2 -2ax +2by+ab=0
and x2 +y? +2bx +2ay-ab=0

intersect orthogonally. . 3
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(14 )

iy @A,
x? +y?% -2ax +2by+ab=0

oI x2 +y? +2bx +2ay-ab=0

T3 1 T

7. (@) () Prove that (49 9 Q)
(bx0)-@xd)+Exa)- (bxd)+@xb)-€xd)=0

5
(i) Show that (7SI @)
(b +2)- (€ +@) x@+b)) =0
if ) @ b,c are coplanar (4%
SSAN) 5
®) () 1f F=t*1-fj+@t+1k, find at =0
the values of ;
g d’F d’F | &F %
dt’ a2’ at®’| dt P <

M F=t}-G+Rt+)k, t=0 ®
dr. d* d° |dr
dt

ar d°’r |dr d3r
dt?’ a3’ | dt

dt?

TIIR
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(15 )

(i) A particle moves along the curve
x=2t%,y=t% -4t,z=3t -5

where t is the time. Find the
components of its velocity and
acceleration at time t=1 in the
direction i -3 +2k. 5
a1 IR x=2t2, y=t2 -4,
z=3t-5 L&A M IR, IS t @ W
wR | @A t =1, FMFI @ =E
TR oIy 1 -3 +2k 3 e AT

901

¥ %k k
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