63/1 (SEM-3) SEC1/MATSE3012

2023

MATHEMATICS
Paper : MATSE3012
( Analytical Geometry )

Full Marks : 50
-Pass Marks : 20

Time : 2 hours

The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer (any five) :  1x5=§

{(a) The focus ‘and vertex of a parabola
y? =4x are '
i) (2,0), (0,2)
@i (1,0), (0,0)
" (i) (0, 1), (0,0)
(iv) (0,2), (0,0)

() Under what condition a general
equation of second degree
ax? + 2hxy +by? +2gx +2fy +c=0

represents a hyperbola?
() ab-h%2=0

(i) ab-h%2>0

(iii) ab-h%<0

(ivy a=b and h=0
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(2) ( 3)

(c) What is the eccentricity of the ellipse () What is the nature of the following
2 3P surface given by the equation :
—+Z-=17? ‘

69 | 9x2 +36y? + 422 — 36x +216y + 322 + 388 = 0?
0 1 fi) A come
l A |
4 | (i) A paraboloid
2 | (i) An ellipsoid
0 3 | (i) A hyperboloid
(i) _1% () The eccentricity of the ellipse
i x* +¥ - 1
'. : 25 9
i | . 25" 9
P . is
i) 25
(d) The radius of the sphere given by (i) S
: 4
2 +y? +22 +3x-4y+52+5=0 | 4
is ; (i) 3
() %Jeﬁ (iv) 9 |
. o (g9 The length of the .latus rectum of the
(i) J30 parabola y? = 12x is
i) 12
.. /30 - {.)
(@) —2— | (i) 4
3 | (i) 10
L) (iv) 6
24KB/89 ( Continued )! 24KB/89 ( Turn Over )

{




(4) | (8

. . () The equation of the hyperbola where
(h) The focii i:ld vzruces of the hyperbola vertices (0, +5), focii (0, *8) is
vy _ 2 2 2
—-===1 » .y X2 . Y° X
— — —— 1 — e —
16 9 ] (i) 2539 (ii) %9 1
are
‘ 2,2 2 .2
Lo Yo X . y _x _
() &5, 0),.0,0) - W ygTgst ) o=l
(i) 5, 0), (x4, 0) | 2. Answer any five of the following questions :

2x5=10

(@) If (at?, 2at;) and (at?, 2at,) be the
- extremities of any focal chord, prove
(lv) (i3a 0): (i4» 0) ) that t1t2 =1,

(b) Find the condition that the line
Ix+ my=n is a tangent to the ellipse

(ii) (+2, 0), (x4, 0)

(i The equation of the ellipse where

. . 2 2.
given vertices (6, 0) and focii (x4, 0) 7+b—2=
is a
2 (c) Sketch the curve : x =(y=2)° +2
i : (i) _xg__‘_y- =1 : ‘ (d) Find the eccentricity and the focii of the
: S ” hyperbola 4x2? - 9y? = 36.
| 2 g2 (e) Find the equation of the sphere whose
l‘ M 55+ =1 4 | centre is (1, 2, 3) and radius 4.
; ‘ () Define a cone. What do you mean by
Lox2 g2 the vertex and the guiding curve of a
| (i) 3g+55=! | cone? . '
! ' i (g9 Find the centre and radius of the
2 2
L. Xy sphere
o=
i) 20 36 ! ( x2+y2+22+2x—4y+2z—3=0
i
|
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(6 ) | (7)

3. Answer any five of the following questions : (h) Find the equation of the cylinder

- generated by the lines parallel to
%525 the line

(a) Find the equation of the parabola

whose focus is the origin ang who Z=2=Z
directrix is the line 2x+y-1=0 a:cel 121
sketch the parabola. and intersecting the guiding curve
. = + = 4 .
(b) Prove that the line t+my=n is a z=3, 2+ 3 .
normal to the ellipse . (i) . Write down the conditions under which
2 2 ;2 2 the equation
—2+y-2=1ifa—+-b~=(a "b2)2 2 _
a? b 2 m2 Z ax? + 2hxy +by? + 2gx + 2fy +c =0
(¢ I the line Xcosa+ysina=p touches represents—

(i) a parabola;
. (i) an ellipse;
(iii) a hyperbola;
(iv) a circle;
(d) Reduce the following equation of a (v) a pair of straight lines.
conic to its standard form :
14x2 +4xy +11y° - 44x-58y 4+ 71 = 0

(e) Find the equation of th

2
.y X2
the. ellipse Z"T+35 =1, show that

2

a®cosa +b?sing = p?

4. Answer any one of the following questions : 10

(@@ (i) Prove that the product of
perpendiculars from focii to any

through the circle »2 +y2e+ z:llh;: e tozthe :lyperbda
X+2Yy-2+2=0 and the point (1, 1, 1). 2_2-%?=1
() Find the equation of the cone whose is constant. 5
glsertthe: :; ;!Eé [;, ;y)oja.r}c(ix’th;) gl,gdjng curve (i) zlli?;:otigat there is no portion of the
(g9 The axis of a right circular cylinder is ) fi+£+.z_2. =1 |
X-1_y-2_2-3 | @ Bt
2 -1 T

beyond the two planes
J and its radius of 5, ping z=+cand gz=-¢

its equation.
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( 8)

(b) (i) Find the equation of the cylinder
generated by lines parallel to the
lines '

whose guiding curve is the conic
z2=0, ax? +2hxy + by? =1

(i) Find the equation of the sphere

passing through the origin and the
points at which the plane

touches the coordinate axes. Hence
find the centre and radius of the
sphere.

(c) Prove that the plane ax+by+cz=0
cuts the cone yz+zx+xy=0 in
perpendicular generators, if

11 1
—t—t—==0
a+b+c

* & K

10
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