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MATHEMATICS
( General )

( Coordinate Geometry and Vector Analysis )
{ Theory )

Full Marks : 80

Time : 3 hours
The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese
PART—I

Answer the following questions : 1x10=10
fa) What is the locus represented by the
equation xy =07

xy =0 FAFITHA fF Seeaaiel 51 2

(b} What is the maximum number of
normals that can be drawn through a
point P to the parabola y? =4ax?

1 @ @6 B P 3 o wfigE y? = dax &
s Reeree wifgerg 5 0¥ 2
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(2)

(¢) Find the polar of the point (-2, 3) with
respect to the circle
x* +y2 ~-4x -6y +5=0
x? +y? —4x -6y +5 =0 T8 ATF (-2, 3)
s &2 e fefy 3=
(d) When are two circles said to be
_ orthogonal?
0T & (AN FHCRA (I = 2
2 2
fe) If in an ellipse X +¥ =1 two
2 2
a b
diameters y=mx and y=mx are
conjugate diameters, then mm; =?
x2 y2 %
2,2._+b_2=1 ‘ W y:mx W y=m1x
T 451 YW T B mmy = ?
() Write the condition of perpendicularity
of two lines given by the equations
X0 Y"h 277 X X Y-Ys 2Z-2Z
b my Ty I L] A3
W ey L =YW 2T A g
h i Ty
%2 YTV _Z7 % opeopg wm e
I, my no
56 fore1 |
Al16/565 { Continued )

(9)

(h)

()

0)

(3)

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

TRTE o AR 9F S e
1, 0, O &1 S¥@erd FRFICH foran |

- -7
Write down the value of [a b a].
[@Da) 3 T+ R 2
If 7= xyi +yz + zxk, then find V- 7.
i U =xyi +yzj + zxk, (5@ V-T T T
Sfere |

If f=x?y+2xy+2z> verify that
curl grad f =8.

A f=xy+2xy+22, CofRCE AT
R R @ I @S £ = 0.

PART—II

Answer the following questions : 2x5=10
were ) ereaRe T 39

(a)

Al6/565

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.
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(b)

()

(d)

Al6/565

{ %

Ix+my+n=0 (m#0) X35 ay+b=0
R weRRe 2'9lE 27, ey wwee
R e 1/ PR, G @ fdf w4

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.

g ¥ @, B @ oare o | Ty
y? =dax & S wfeam REGR emiRe@
Y- Q9 0.

If S be the focus of a conic —I =1+ ecosf
r
and PSP’ be a focal chord, then prove
that
1 1 2
—_— =
SP SP" |

il + ecosf MFA0H FfS S W PSP’
r

B - &, (STE'TE AW 1 @
1 1 2
i ofd el
SP SP" ]
f -32-61-1+6m?=0, find the
equation of the circle for which
Ix+my+1=0 is a tangent.

-31% ~61-1+6m? =08 lx+my+1=0
g =X 27, (73 IR Faeae (T Fa7 |

{ Continued )

(e)

(S)

If A=ei +log (2 +1)} -tantk, find

PART—III

3. Answer any four of the following questions :

5x4=20

werq mwﬁﬁm%@w‘:

(a)

Al6/565

Prove that the equation
12x? + 7xy -10y? +13x +45y-35=0

represents two straight lines. Find the
angle between them. 5

2 9 @
12x% + 7xy-10y? +13x +45y-35=0

NN GAR IR G | ]
O A& (1T el 37 |
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(b)

(c)

Al6/565

(6)

(ij Prove that the parametric equations

2 t 2 t

represent a hyperbola, where t is a
parameter.

oW T, =-‘25(r+-3 e

y=§(t—%) Ao SRe R <

*[IgE JEH, TS ¢ BT 216 |

(ii) Find the equation of the hyperbola
whose asymptotes are 2x-y=3
and 3x+y=7 and which passes
through the point (1, 1).

(L, 1) Res @@ “RRe GOR S
@¥RT 2x-y=3 |®F 3x+y=7 2=

SO AR fiefr 341 1
If 0(6y 2=xy’z and
_ . 2 L 3 _
A=xyi - xygj + yzgk, find (0A)
dx“ 0z

at the point (2, -1, 1).

06y 2 =xy’z W
A=xyi —xy’j+yz?k T@, 2, -1, 1) Ao

a2 =
(0A) Wi Tfere |
x> 9z

( Continued )

(d)

(e)

Al6/565

(7))

2 y2

In the ellipse X Y - , if P and D be
2 2
a b
the ends of conjugate diameters, find
the locus of—

(i) the middle point of PD;

(i) the intersection of tangents at P
and D.
2 2

x° Y "
;3_+g§_1%°@_—ewPWDW\ENWW
2 2'Te—

(i) PD 3 T ey ey 39

) P Wi D Rqe =pfowbR  (w{7@
Sigeraely foefy 347 |

Find the equation of the cylinder whose
generating line is parallel to the z-axis
and the guiding curve is x? +y? =z
x+y+z=1

45 ferere S @ReE z-9e AEsE
o et 9@ .762+y2 =z x+y+z=1
3'ze fferers AR ey 41 1

Find the equation of the sphere, which
passes through the points (1, 0, 0),
(0, 1, 0), (0, 0, 1) and that touches the
plane 2x + 2y - z=15.
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( 8)

(1, 0, 0), (0, 1, 0), (0, O, 1) &7 feRvR
& @ TF 2x + 2y — 2z = 15 ST
wopf g (AEY N9 ey 1 |

PART—IV

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

guestions :

e 4fSCh 9T 74 (@) 9L (b) 3 TSF T4

4. (a)

Al16/565

(i) Prove that, if PCP’ and DCD’ be a

pair of conjugate diameters, of an
2 2

» x y
ellipse — + <=1, then
a2 b2

(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.

I PCP’ &&F DCD’ &b ToRe
2

2
X . s
a_2+i’—2=1wf:‘m\§mw,®ﬁm§m
{9 T @
(1) cP2+CcD? b1 #a§ (I C
)
(2) G2 IPARS ABRTS 4T =T
Teom 997 WRRER e @b T |

{ Continued )

10x4=40

(b)

Al6/565

(9)

(ii) Reduce the following equation to
the standard form and determine
the type of the conic it represents :
THE ARG S TPEe TR

I B @ERR KGO O e

41 :

8x?% —12xy+17y® +16x-12y+3=0

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

I (@YLIRE Yo ZFeN 7N ey
YE TS TFSY Y999 (N AN
ey =

x-3 y-8 z-3

-3. 1 -1
and (S¥)

x+3 y+7_ z-6

3 i -4

(ij) Prove that the lines
x-1 y+1 z+10

2 =3 8

x-4 y+3 z+l
1 -4 7

and
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(i)

( 10 )

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

intersection. 5
&9 41 3,

x-1 y+1 =z+10

2 -3 8

T x—4___y+3=z+1
1 —4 T

@A 961 R7e =% FI WF @GN

CEE @Rl IR TN Ay w1

HICS @ Tferear |

Find the locus of the point of
intersection of two normals to a
parabola y? =4ax which are at

right angles to one another. 5

y? =4ax SgElE G SRR TR

Teon T TR PR T HERAY
Tfere |

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

o -+ 2 + g =9

X Yy z 5

( Continued )

®} ()
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(11

qb1 778 R (@, b, @ @RI e B
TEES Y@ A, B W C e o
IE | (S @ OABC (Il (FHS
R

+—+—=2

=l
< |

c
Z

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

ax? +2hxy+by2 +2gx+2fy+c=0
Show that the equation
x? +6xy+9y2 +4x+12Yy=5

represents a pair of parallel straight
lines and find the distance between
them. 5

ax? +2hxy+l:vy2 +2gx+2fy+c=0
A SECHT o |
TS @

x? +6xy+9y? +4x +12y=5

HTFRGICT A FRACILNAR S |
FOCS AT e 74 ey 24 |

{ Turn Over )




Al6/565

()

()

(i)

(12 )

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

2 2

curve is the ellipse %+L= ,

4
z=0,
a6 R eI Tfred, TS €NFR
MR o (1, 2, 3) W Foew

2 2
JEC! Q’F{%Jr%—ﬂ, z=0Tg8 |

Find the equations of the circle

lying on the sphere
%2 y2 + z% =49 whose centre is at

the point (2, -1, 3).

x2 +y? + 2% =49 (FRT GITS I
e W9 Bfered TR 7 (2, -1, 3).

Find the equation of the tangent to
the conic
ax? -|-2xy+by2 +2gx+2fy+c=0

at the point P (x, Y;)-

ax? +2xy+by2 +2gx +2fy+c=0
W@ P (x, yp) R mopdea TR
el s 1

( Continued )

(b} (1)

(1)

(i)

Al6/565

(13 )

Find the pole of the line

Ix + my+n=0 with respect to the

circle x? +y2 =a?.

2

x? +y? =d?

7e AT
Ix + my +n =0 ECER Ff e |

The polar of the point P with

respect to the circle x? +y2 =a?

touches the circle 4x2 +4y? =a?.

Show that the locus of P is the
circle x? + y2 =4qa?.

x? +y? =a? 38 AACH O Ry P T
#IW @UEE 4x? +4-y2 =a? U
=op{ FF | (4 @ P REOR R
27 x2 +y? =4a? 901 |

Show that the circles
x2 +y2 -2ax +2by+ab=0
and x? +y2 +2bx +2ay-ab=0

intersect orthogonally.
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(14 )

myed X,
x? +y? —2ax +2by+ab=0
oFE  x2 +y? +2bx +2ay-ab=0

T8 0l AT |

7. (a) (i) Prove that (&= +91 )
(Exa]-(axa')+(axa)-(Ex3)+(dx5)-(axa')=o

5
(i) Show that (Cwsdl )
(b+8)-{(c+@)x@+b)} =0
if () @ b,¢ are coplanar (€%
TS 5
(B) () If 7=t —fj+@t+1k, find at t=0
the values of
ar d% d |dF | | d%
at’ at?’ a3l dt || g2 5

™ F=t? -f+@t+)R, t=0

& a* d% |dr|__ a% |
dt’ qt?’ qr3’ | dt &};IEW
Sferean |

Al6/565 ( Continued )

(15)

(ii) A particle moves along the curve
x=2t2, 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
o1 T x=2t%, y=t? -4
z=3t -5 Was S 37, TS t @ WY
@R | @fen t=1, MBI @ wE
TH ToRe [ -3)+2k T fre el

91 |

* ok &
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