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(c) Sketch  the  graphs  of the  hyperbola  i-¥=1

s.bowing  their  vertices,.  foci  and  asymptotes.

3.      (a)     (i)  Findthe orthogonalproj9ctionof i =3i+j+2k

on   5   =  2i+k  and  then  find  the  vector

component bf  i  orthogonal  to  5.

(ii)  Find the two unit vectors that are orthogonal

{t.o  both  ti   =  -7i  +  3j  +  k  and  V  =  2i  +  4k.

(b)     (i)  Use scalar triple product to determine whether
/

the  vectors   ti,  'V   and   wi    lie  in  the   same

Plane,  where  ti   =  (4,-8,1),   S   I  (2,1,-2)

and   iir   =  (3,-4,'12).
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(ii)  .Find the acute angle of ihtersection between
\

the  two  p`lan_es

\

2x -4y +  4z  =  6  and  6x  +  2y -3z`=  4.

(c) 'Find the  magnitude and the  equations  of the  line
`'

of shortest  distance  between  the  t`wo  lines

==z=-z= and ¥=±-
2           -7           5                                 1

4.      (a)    (i)  Find  parametric   equations   of  the   line   L
I/

passing  through  the  points  P(5,-2,1)  and

Q(.2, 4, 2).  Where  does  the  line  intersect the

xy-plane?

(ii)  Find   the   distance   D  .between   the   point

(1..; -4, -3)  and 'the plane 2x -3\y + 6z + 1 = .0.'},,

•'

'1
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(b) Find the equation of the plane passing through the

points    P(2,1,4),    Q(1,0,-3)    a`nd    that    is
\

perpendicular  to  the  plane  4x  +  y +  3z =  2.

(c)  Find  the  direction  c\osines  of  the  line  whi'ch  is

perpendicular  to  the  lines` with  direction  cosines

`    proportional  to  (I, -2, -2.)  and  (0, 2,1).

5.      (a) A plane passes through a fixedpoipt (a,b, c)  and
+

cuts  the  axes  in A,  8,  C.  Show that  the  locus  of

L`

the  centre  of t_he  sphere  OABC  is

i+i+i-2.
Xyz

(b)  Find  two  tangent  planes  to  the  sphere  x2  +  y2  +

z2 - 4x + 2y -  6z  +  5  =  0,  which  are paral,lel  to

the plane  2x  +  2y =  z.
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(i`i)  Decide whether the  equation. x2.+ 4ny + 4y2 +

6x  +   12-y  +  9  =  0  represents  an  ellipse,  a
\,

parab`bla,  or a hyperbola.

(c) The  coordinate axes  are  to be rotated through an

angle  Ch  to  produce  an  equation  for  the  curve

3x2 +  2J3.¥y + y2 -8x  +  8J5y =  0  that has  no

cross product term.  Find Ch and the new equation:

Idep`tify  the  curve  and  plot  the  same.
\

/

2.      (a) Find  the  equation  of para`bola  that  is  symmetric

about  the  y-axis,  has  its  vertex  at  the  origin  and

passes  through  the  point  (5, 2).

\

(b) Find the equation for ellipse. with the foci (0, ±2)

and  major 'axis  with  end points .(0, ±4).
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1\.      (a)  The  ellipse

2

UNIT  -  I

is  shifted  4  units  to  the

right  and  3  un_it up  to  generate  the  new  ellipse:

(i)  Find the  equation of I}eiv  ellipse.

(ii)  Find   new   ellipse's   vertices,   foci   and
I

center.

(iii)  Plot  the  new  vertices,   foci,   cent.er  and

sketch  the  new  ellipse.    I

'(b)     (i)  Find  cartesian  equation  for  the  hyperbola

centered  at  the  origin  that  has  a  focus  at

(3,,0) and the line x I  1  as the corresponding`

directrix.
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(c) Find the  equation  of the  sphere  described  on the

join  of A(2,.-3, 4),  8(-5, 6, -7)  as  diameter.

'6.      (a) Prove  that  the  following  colies  are  reciprocal

\

ayz + bz.x + cry -- o ,  Jfi + JSry + J=`-- o .
\

(b)     (i)  Derive   the  .general   equation   of  the  right

circular  cone  with  its  vertex  at  (Ch, P3 y),  its

axis  the  line  i¥=Z±=¥,  and  its
m`

T.

se'mi-verticle  angel  0.

(ii)  Find  the  equation  of the  right  circular  cone

which  contain  the  three  coordinate  axes  as.

generators.

P.T.O.
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(c`) .Find  the  equation  of a  right  circular.  c`ylinder  of

radius  2  whose  axis  pas;6s  through  (1,2,3)  and

has  direction cosines Proportional to  (2,-3,6.).

(2000)
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