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1. If the equation ax® + 2fxy + by* +2gx +2 fy + ¢ = 0 represents two intersecting
straight lines, show that the square of the distance of the point of intersection of
cla+b)y- f*-g*
ab - h* '

the straight lines to the origin is

2. If the equation ax® + 2hxy + by* + 2gx + 2 fir + ¢ = 0 represents two straight lines
equidistant from the origin, show that /* — g* = c(bf* —ag?).

3. If the pair of straight lines joining the origin to the points of intersection of the
i

2
ﬂlipsef-:-+';'—::l and the straight line £ +my + n = Oare perpendicular to each
a

2 2 g2
other then show that 22 =42
+m n

4. If the equation ax® + 2hxy + by* +2gx + 2 fv+ ¢ = 0 represents two parallel

g’ —ac

straight lines, show that the distance between them is 2 @b
a1a +

5. If the equation ax” + /oy + By” + 2gx + 2 fyy + ¢ = 0 represents a pair of straight
lines, prove that the area of the triangle formed by their angle bisectors and the axis

. -\l’(ﬂ—b}1+4h= ca—g*

of x is o PTRrTE

6. Show that if one of the lines given by the equation ax® + Zhxy + by* = 0 be perpendicular
to one of the lines given by a'x” + 2k xy + 'y = 0 then
(aa’ - bb') + 4(ah’ + hb'Yha' + bh")=0.

7. Show that the equation of the line joining the feet of the perpendiculars from the point
(/,0) on the lines ax® +2hxy+by* =0 is (@ —blx+2hy+bd = 0.

8. If the equation ax” + 2foy + by* + 2gx + 2 fv +¢ = 0 represents a pair of straight lines ;
show that the area of the parallelogram formed by them and the pair of parallel lines
through the origin is ——

2ht—ab
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9. Show that the orthocenter of the triangle formed by the straight lines ax® + 2hxy +by* =0

and k+my =1is a point (x,,),) such that ?='v—'= a+b

10. Show that one of the bisectors of the angles between the pair of straight lines
ax® +2Mxy +by* =0 will pass through the point of intersection of the two straight lines

ax® +2hxy+by* +2gx+2 f+e=0if h{g’ —_f*}=j§{ﬂ-b}.

11. If the straight lines ax® + 2Axy + by* =0 (b # 0) be the two sides of a parallelogram and
the straight line &x+my =1 be one of its diagonals, then show that the equation of the
other diagonal is Wb — him) = x(am — hi).

12. The straight lines joining the origin to the common points of intersection of the curve
ax® + 2hxy + by® + gx+ fy =c and the variable straight line &+ my = 1are at right angles.
Find the locus of the foot of the perpendicular from the origin on the linelx +my =1.

13. If the straight lines ax® — 2Axy + by” = 0 from an equilateral triangle with the straight line
a _h b
1-2cos2a 2sin2a 1+2cos2a’

xcosa + ysin @ = p, then show that

14. If the equation ax® + 2hxy + by* + 2gx + 2 fy + ¢ = 0 represents a pair of straight lines, then

show that ax® + 2hxy+by® = 0 represents a pair of straight lines through the origin
parallel to the first pair. Interpret the equation 2gx + 2 fy + ¢ = 0 with justification.
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1. Reduce the equation 4x” +4xy+ y* —4x -2y +a =0 to its canonical form and determine
the nature of the conic for different values of "a"

2. Reduce the equation x* —5xy+ y* +8x —20y+15 =0 to its canonical form and show that
it represents a hyperbola.

3. Reduce the equation 4x” —d4xy+ y* —8x—6y+5 =0 to its canonical form and show that
it represents a parabola. Find the latus rectum and the equation of the axis of the parabola.

5. Reduce the equation x* — 6xy+9y* +4xy —12y + 4 =0 to the canonical form and
determine the type of the conic represented by it.

6. Reduce the equation x* - 2xy + y* +6x—14y +29 =0 to its canonical form and
determine the type of the conic represented by it.

7. Reduce the equation 6x* +24xy — y* — 60x — 20y + 80 = 0 to the standard form and hence
find the eccentricity of the conic represented by it.

8. Reduce the equation 3(x® + y?)+ 2xy = 44/2(x + ¥)to its canonical form. Name the conic
and determine equation of its axes.

9. Reducing the equation x* +2xy+ " —d4x+8y —6 = Oto its canonical form, show that it is
a parabola and determine the coordinates of its vertex.

10. Reduce the equation 3x* —8xy—3)" +10x +13y +8 = 0 its canonical form and determine
the type of the conic represented by it.

11. Reduce the equation 11x* + 4xy+14y* — 26x— 32y + 23 = 0 to standard form and hence
find the eccentricity of the conic represented by it.

12. Reducing the equation 11x* — 4xy + 14y — 58x — 44y + 71 =0 to its canonical form.
Name the conic, find the eccentricity of the conic.
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1. Show that the surface generated by a straight line which intersects the lines

y=0,z=¢c:x=0,z=—c andcurve z=0, xy+c* =0 is z*-¢* =xy.

2. A variable plane has intercepts on the co-ordinate axes, the sum of whose squares
is k* Show that the locus of the foot of the perpendicular from the origin to the
. 1 1 1
plane is (x* + +f)’[r—=+?+z—=] =k’
3. A variable line intersects x -axis, the curve x = ¥, y* = ¢z and is parallel to the
plane YOZ. Prove that it generates the surface xy = cz.

4. A variable straight line, parallel to yz-plane intersects the curves
x*+y*=a®, z=0 and x* = az, y = 0. Prove that it generates the surface

xy? = (a’ _le_rl -a.z):

5. Show that the locus of a point which is equidistant from two given straight lines
y=mx,z=cand y=-mx,z=-c 1§ nn.jr+c{l+m1)z:ﬂ-

&. Prove that the locus of the lines which intersects the three lines y-z=1, x =0;
zx=1y=0; x-y=1,z=0is "+ y* + 2*- 2yz - 2zx - 2xy = 1.

7. If 6 be the angle between two lines whose direction cosines are 1;, m,, n; and I, m, ng,
show that the direction cosines of their angular bisectors are
h+l, m+m, nm+n, h-l, m—-m, n—n,
0. 6. 6 M g 4 6
2cos— 2cos— 2c08— 2sin — 2sin— 2sin—
2 2 2 2 2 P

8. Show that the equation to the plane containing the straight line §+£=l,x={l and

c

parallel to the straight line = -2 =1,y =01is = -2 -2 1= 0and if 2d be the
a [

a b ¢
shortest distance between the lines then show that —— = —+ -+ 1

4> a* »¥

9. Show that the locus of a variable line which intersects the three lines
y=mX,Z=cC, ¥ =—-mx,z =—C, ¥y = z,mx = —¢ is the surface y* —-m’x* =2* -¢*

10.Show that the equation to the plane through the line ;=£=£nm:l perpendicular
i H
to the plane containing the lines — =2 =2and Z=2=-Z% j5
m n I n I m

(m—n+m—I)y+({-m)z=0.
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11. Find the equation of the perpendicular from (1,6,3) to the line
x+ y—z+1=0=2x-Ty+4z—1.Also determine the foot of the perpendicular.

12. Find the length of the shortest distance between the lines "3=1’;5=’:1mﬂ

y—z-1=0=x- 2 Find also the coordinates of the points where the line of shortest distance
meets the given lines.

13. Prove that the line of shoriest distance between the z-axis and the variable line
i+i=‘.1[1+£], £—£=l[l—§) when A varies, generates the surface

c b)) a ¢ A
abz{x* +y?)={a* -y
14. Find the condition that the lines *~%. =Y~ B8 _z-v x—a y-B z-y
' i m n T m' n'

coplanar. If the condition is satisfied, find the point of intersection of the lines, given that they
are not parallel.

may be

15. A variable st. line intersects the lines y =0,z =¢;x =0,z = —c and is parallel to the plane
Ix + my + nz = p. Prove that the surface generated by it is

be(z - c)+ my(z +c)+nlz® —c*)=0.

16. Find the shortest distance between the two lines
x+y+2z-1=0=x-2y-z-land 2x—-y+z-3=0=x+y+z-1

17. A variable straight line intersects the straight lines
x:qh}?=—-r; J.I‘=l‘_'_2‘=—P; ==P!I=_q'
Show that the equation of the locus of the straight line is pxy+qyz+rzx+ pgr =0

18. Find the shortest distance between the axis of z and the line
ax+by+cz+d=0=ax+by+c'z+d’
19. Find the magnitude and equation of the line of shortest distance between the lines

2= J";l - ’;3 and 5x-2y-3z+6 = 0 = x-3y+2z-3.

20. Find the surface generated by the straight line which intersects the lines
x+y=0,z=0; x—y=z,x+y=2a; and the parabola x’ =2az,y=0
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21. Two straight lines *— 2L =Y~ _ 2=V g ¥~ _y=F. _z-7, o
Irl JI"’II "1 'fz m: ":

by a third line whose direction cosines are A, 4,77 Show that d, the length intercepted on
) My =, B-B n-n
the third line by the first two lines is givenby dll, m, n|=| I m, n,
A u 7 1 m, n,
22. A variable straight line always intersects the following three lines

x=k,y=0,y=k,z=0,z=k,x=0. Prove that the equation to its locus is
xy+yr+zx—klx+y+z-k)=0.

23. Find the magnitude and the equation of the line of shortest distance between the
lines2x+y—-z=0=x-y+2z and x+2y-3z-4=0=2x-3y+4z-5,
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1. A variable plane which is at a constant distance 3p from the origin cuts the axes in A,B,C
Show that the locus of the point of intersection of the planes through A.B,C parallel to the

. . 1 1 1 1
coordinate planes is 9[I—z_+y—1+z—1]:P—z_
2. Perpendiculars PL, PM, PN are drawn from the point P (a,b,c) to the coordinate planes.
Show that the equation of the plane LMN is —+2>+Z=2,

a b ¢

3. A variable plane which is at a constant distance 3p from the origin “O” cuts the axes at
AB,C. Show that the locus of the centroid of the triangle ABCis x> +y ™ +2z7 = p~*

4. A triangle, the lengths of whose sides are ab and ¢ is placed so that the middle points of

the sides are on the axes. Show that the equation to the plane is i+%+£= 1 where
a ¥

8a’=b'+c'—a’, 88 =¢* +a* -b*,8y* =a’ +b* —c* and find the coordinates of its
vertices.

5. A variable plane passes through a fixed point (e, £, 7) and meets the coordinate axes at
P, Q and R. Show that the locus of the point common to the planes through P,Q.R and
parallel to the coordinate planes is E+£+1=I.

X ¥y z

6. A variable plane at a constant distance p from the origin meets the axes at A B,C. Show
that the locus of the centroid of the tetrahedron OABC is x 7 + ¥~ +z 7" =16p~
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