CHAPTER

If L, is the line of intersection of the planes 2x — 2y + 3z
—-2=0,x—y +z+1=0and L, is the line of intersection
of the planes x + 2y —z—-3=0,3x -y + 2z -1 =0, then
the distance of the origin from the plane containing the
lines L, and L, is

1 1 1 1
@n ®in O @i
(2018)

The length of the projection of the line segment joining
the points (5, —1, 4) and (4, —1, 3) on the plane
x+y+z="7Iis

2 2
(@) \E ® 73

A variable plane passes through a fixed point (3, 2, 1) and
meets x, y and z axes at 4, B and C respectively. A plane
is drawn parallel to yz-plane through 4, a second plane is
drawn parallel to zx-plane through B, a third plane is drawn
parallel to xy-plane through C. Then the locus of the point
of intersection of these three planes, is :

2 1
© 3 @ 3 (018

1 1 1 11 X y z
e —=— —+=+—=1
(a) X y z 6 (b) 3 2 1
2 1,
© 75707 (dx+y+z=6

(Online 2018)

An angle between the plane, x + y + z = 5 and the line
of intersection of the planes, 3x + 4y +z — 1 = 0 and 5x +

8y +2z+14=0, is
(@ sin'(3/4/17) (b) cos'(f3/17)
(d) cos'(V3/17)

(¢) sin'(/3/17)
(Online 2018)

A plane bisects the line segment joining the points
(1, 2, 3) and (-3, 4, 5) at right angles. Then this plane also
passes through the point

(@) (1,2,-3) (®) (-1, 2,3)

() (3,2, 1 (d (3,2,1) (Online 2018)

An angle between the lines whose direction cosines are
given by the equations, / + 3m + 5n = 0 and 5/m — 2mn
+ 6nl =0, is

(a) cos‘l(lj (b) cos“(l)
8 3
©) cos*l(%) (d) cosf‘(%) (Online 2018)

Three Dimensional

Geometry

10.

11.

12.

. X_y_z
If the angle between the lines, E=E=T and
5-x Ty-14 z-3

-2 )4 4

Z1f 2
. 1
is cos (EJ, then p is equal to

7
@ 5
(Online 2018)
The sum of the intercepts on the coordinate axes of the
plane passing through the point (-2, —2, 2) and containing
the line joining the points (1, —1, 2) and (1, 1, 1), is
(a) 4 (b) 4 () 12 (d) -8
(Online 2018)
The distance of the point (1, 3, —7) from the plane passing
through the point (1, -1, -1), having normal
x-1 y+2 z-4

4 7 7
(a) 7 (b) 5 (©) 1

perpendicular to both the lines

1 -2 3
and x—2=y+1=2+7 s
2 -1 -1
10 5 10 20
O O O F O
(2017)

If the image of the point P(1, —2, 3) in the plane,
2x + 3y — 4z + 22 = 0 measured parallel to the line;

%=%=§ is Q, then PQ is equal to
@ 2442 () V42 (© 65 @ 345
(2017)

The line of intersection of the planes
F-Bi—j+k)=1and 7-(i+4]-2k)=2,is

4 s 6 s
@ 1.2 1 1. 13_ =
2 713 2 7 13

4 5 6 5
© 1.rv_ "7 @ B_""13_=z
13 2 7 13

(Online 2017)
The coordinates of the foot of the perpendicular from the
point (1, =2, 1) on the plane containing the lines,
x+1=y—1=z—3an
6 7 8 3 5 7
(@ (0,0,0) (b) 2,4,2)
(C) (_ls 2a _1) (d) (1’ 19 1)

x—1=y—2=2—3’is

(Online 2017)
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If a variable plane, at a distance of 3 units from the origin,
intersects the coordinate axes at A, B and C, then the
locus of the centroid of A4ABC is

1 1 1 1 1 1
@ FET e
1 1 1 1 1 1 1
(© x2+y2+22=9 (d) x2+y2+22=§

(Online 2017)

If x =a, y=05b, z = cis a solution of the system of linear
equations x + 8y + 7z2=0, x+2y+3z=0, x +y +z=0
such that the point (g, b, ¢) lies on the plane x + 2y + z =
6, then 2a + b + ¢ equals
(@ 1 (b) 2

(c) -1 d) o

(Online 2017)

I the 1 x=3 y+2 z+A
the line, 1 1 )

2x — 4y + 3z = 2, then the shortest distance between this
x-1 y z
12 9 4
(b)) 3 (©) 1

lies in the plane,

line and the line, is

(a) 0 d 2

(Online 2017)

The distance of the point (1, -5, 9) from the plane
x —y + z =5 measured along the line x =y =z 1is

20
@ 3

(2016)

10
@ 3J10 ) 1043 (© Nl

x—-3 y+2 z+4
-1

Ix + my —z =9, then 2 + m? is equal to

(a) 26 (b) 18 (©) 5

The shortest distance between the lines

x_Yy

If the line,

lies in the plane

(d) 2 (2016)

Eandx+2:y—4:z—5
1 -2 8 4
1 b 231 © [L2)

2 2
(@ (3,4

lies in the interval
(@) [0, 1)
(Online 2016)
The distance of the point (1, -2, 4) from the plane passing

through the point (1, 2, 2) and perpendicular to the planes
XxX—y+2z=3and2x -2y +z+12=0,is

® vz @22 @
(Online 2016)

ABC 1is a triangle in a plane with vertices 4(2, 3, 95),
B(-1, 3, 2) and C(A, 5, w). If the median through 4 is
equally inclined to the coordinate axes, then the value of
W+ ud+5)is
(a) 1130 (b)

(@) 2

1348 (c) 1077 (d) 676

(Online 2016)
The number of distinct real values of A for which the lines
x-1 y-2 z+3 x-3 y-2 z-1

1 5 2 and 1 2 —, are coplanar is
(d) 1

(a) 2 (b) 4 (© 3
(Online 2016)
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The equation of the plane containing the line

2x =5y +z=3;x+y+ 4z =5, and parallel to the plane,
x+3y+6z=1,is

(@ x+3y+6z=7 (b) 2x + 6y + 12z =13

(¢) 2xt 6y + 12z=13 (d) x+3y+62=-7 (2015)
The distance of the point (1, 0, 2) from the point of

intersection of the line X~ 2 4 +1 _Z —2

and the plane

x—y+z=16,is 3 4 12
@ 321 () 13 © 2414 (&) 8 (2015

If the points (1, 1, A) and (-3, 0, 1) are equidistant from the

plane, 3x + 4y — 12z + 13 = 0, then A satisfies the equation

(@ 3x>-10x+7=0 (b) 3> +10x +7=0

(c) 3x>+10x - 13 =0 (d 3x>-10x+21=0
(Online 2015)

If the shortest distance between the lines

x—1 +1 z
=y—=? (a#-1) and

o -1 1
x+ty+z+1=0=2x—-y+z+3is ~—, then a value of
Ocisy g \/5

16 b 19 32 d 19
(a) 19 (b) 16 (c) 19 (d) )

(Online 2015)
The shortest distance between the z-axis and the line
x+y+2z2-3=0=2x+3y+4z—-4,1is
(@ 1 (b) 2 (© 3 (d) 4
(Online 2015)

A plane containing the point (3, 2, 0) and the line
x-1 y-2 z-3

also contains the point

1 5 4
(a) (09 _37 1) (b) (05 7a 10)
(c) (0,7,-10) (d) (0,3,1) (Online 2015)
. . x-1 y-3 z-4
The image of the line 3 - 1 5 in the plane

2x —y +z+ 3 =0 is the line
xX+3 y-5 z+2

x-3 y+5 z-2

@ 3T TS ®) =3 1 -5

x-3 y+5 z-2 d x+3 y-5 z-2

© 3T T @ =3 1 -5
(2014)

The angle between the lines whose direction cosines
satisfy the equations / + m + n = 0 and 2 + m? + n? is

f b ¢ > d) = (2014

@ 7 b) - © 5 @ 3 (2014)

If the lines *~2_Y¥=3_2-4 4nd x-1_y-4_z-5 are
1 1 —k k 2 1

coplanar, then k& can have
(a) exactly three values
(c) exactly one value

(b) any value

(d) exactly two values
(2013)

Distance between two parallel planes 2x + y + 2z = 8 and

4x+2y+4z+5=0 is

5 7 9
(@) 3 b 3 © 3 (d) % (2013)
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An equation of a plane parallel to the plane

x—2y+2z—-5=0 and at a unit distance from the origin is

(@ x—2y+2z-1=0 (b)) x—-2y+2z+5=0

) x—2y+2z-3=0 (d) x—-2y+2z+1=0
(2012)

. x-1_ y+1 z-1
If the lines > - 3 a1

x-3_y-k_z.
and T = 2 71 intersect,
then & is equal to

(a) 972 (b)) 0

@) -1 (d) 2/9

(2012)

Statement-1 : The point A(1, 0, 7) is the mirror image of the

- . Coox y=1 z=2
point B(1, 6, 3) in the line ?=T—
Statement-2 : The line : ~ =Y+ =%"
atement-2 : The line : T ="—>—=—>

segment joining A(1, 0, 7) and B(1, 6, 3).

(a) Statement-1 is true, Statement-2 is false.

(b) Statement-1 is false, Statement-2 is true.

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is

not a correct explanation for Statement-1. (2011)

N @

bisects the line

If the angle between the line x = y=1_z-3

x+2y+3z=4is cos_l[\/g] then A equals
(a) 2/5 (b) 573 (c) 273 (d) 32

(2011)

A line 4B in three-dimensional space makes angles 45°

and 120° with the positive x-axis and the positive y-axis

respectively. If AB makes an acute angle 6 with the positive

z-axis, then 6 equals

(a) 30° (b) 45°

(c) 60° (d) 75° (2010)

Statement-1 : The point 4(3, 1, 6) is the mirror image of the

point B (1, 3, 4) in the plane x —y + z = 5.

Statement-2 : The plane x — y + z = 5 bisects the line

segment joining 4 (3, 1, 6) and B(l1, 3, 4).

(a) Statement -1 is true, Statement-2 is true; Statement-2
is a correct explanation of Statement 1.

(b) Statement-1 is true, Statement-2 is true; Statement 2 is
not a correct explanation for Statement-1.

(c) Statement-1 is true, Statement-2 is false.

and the plane

(d) Statement-1 is false, Statement-2 is true. (2010)
x=2 y-1 z+2 . .

Let the I -5 - 3 line lie in the plane

x+ 3y —oaz+ B =0. Then (a, B) equals

(@) (-6,7) (b) (5,-15)

(©) (5.5 (d) (6,-17) (2009)

The projections of a vector on the three coordinate axis are

6, -3, 2 respectively. The direction cosines of the vector are

6 -3 2 6 -3 2
(@) 50503 (b) R

-6 -3 2
© = =3 (d) 6,-3,2 (2009)
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If the straight lines

x=1 y-2 z-3 x=2 y-3 z-1

T R S
intersect at a point, then the integer k£ is equal to
(a) -2 (b) -5
(c) 5 (d) 2 (2008)
The line passing through the points (5, 1, @) and (3, b, 1)
. 17 -13
crosses the yz-plane at the point 0,7,7 - Then
(@ a=8,b=2 ®) a=2,b=8
(c) a=4,b=6 (d) a=6,b=4 (2008)

Let L be the line of intersection of the planes
2x +3y+z=1and x + 3y + 2z = 2. If L makes an angle o
with the positive x-axis, then cos a equals

Wl ®»F ©F @3

(2007)
Let G=i+j+k b=i-j+2k and
E:xf+(x—2)}—/€. If the vectors ¢ lies in the plane of
dand b, then x equals
(a) — 4 (b) -2

(c) 0 1

(2007)

If (2, 3, 5) is one end of a diameter of the sphere
x2+y?+ 22— 6x — 12y — 2z + 20 = 0, then the coordinates
of the other end of the diameter are

(a) 4,3,5) (b) (4,3,-3)
(c) 4,9,-3) (d) (4,-3,3)

If a line makes an angle of n/4 with the positive directions
of each of x-axis and y-axis, then the angle that the line
makes with the positive direction of the z-axis is

@ 7 ©) ¢ @ 3
(2007)

(2007)

T

() 5
The image of the point (-1, 3, 4) in the 3 plane

x—2y=0is
(b) (15,11, 4)

17 19 9 13
o (F-5) @5

The two lines x = ay + b, z = ¢y + d and
x=4day+ b, z=cy+ d are perpendicular to each other
if

(2006)

(@) ad" + ¢’ = -1 (b) aa’ + cc' =1
Ll d 254 2006
© i+ @ o+ (2006)
The angle between the lines 2x = 3y = —z and
6x = —y = 4z is
(a) 90° (b) 0° (c) 30° (d) 45°
(2005)

The plane x + 2y — z = 4 cuts the sphere
X2+ +22—-x+z-2=0 in a circle of radius

(@) 1 (b) 3 © 2 ) 2 (2005)
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x+1_y-1_z-2

If the angle 6 between the line o 5 T and the
plane 2x—y+yAz+4=0 is such that sin® = %, the
value of A is
3 5 —4 3
@ —3 O 3 © 3 @ 3
(2005)
The distance between the line
F = 2i-2j+3k+Mi—-j+4k) and the plane
Fo((+5j+k) =5 is
10 10 10 3
@35 ® 3 ©F @ 15
(2005)

If the plane 2ax — 3ay + 4az + 6 = 0 passes through the
midpoint of the line joining the centres of the

spheres x? + y* + z2 + 6x — 8y — 2z = 13 and

x*+ 3?2+ 22— 10x + 4y — 2z = 8 then a equals

(@) 1 (b) -1 © 2 d) -2
(2005)

The intersection of the spheres
X*+)y»+22+7x -2y —z=13 and

x2+y?*+ 22— 3x + 3y + 4z = 8 is the same as the intersection
of one of the sphere and the plane

(@ x—-y-2z=1 ®)x-2y-z=1

) x—y—-—z=1 d 2x-—y—-z=1 (2004)

A line with direction cosines proportional to
2, 1, 2 meets each of the lines x = y + a = z and
x + a = 2y = 2z. The co-ordinates of each of the points of
intersection are given by

(a) (3a, 2a, 3a), (a, a, 2a) (b) (Ba, 2a, 3a), (a, a, a)

() (Ba, 3a, 3a), (a, a, a) (d) (Qa, 3a, 3a), (2a, a, a)

(2004)
Distance between two parallel planes
2x+ty+2z=8and 4x + 2y + 4z + 5=01is
(a) 72 (b) 572
(c) 32 (d) 92 (2004)

A line makes the same angle 0, with each of the x and z
axis. If the angle P, which it makes with y-axis, is such that
sin’f = 3sin%0, then cos?0 equals

(a) 3/5 (b) 1/5

(c) 273 (d) 2/5 (2004)
If the straight linesx =1 +s,y=-3 - As,z=1 + As and
x=%, y=1+1t¢ z=2—t with parameters s and ¢
respectively, are coplanar, then A equals

(a) —-1/2 b)) -1 (c) =2 d 0 (2004)
. x-2 _y-3 _ z-4 x—-1_y-4_z-5
The lines T 17 Tk and 2 T 1

are coplanar if

13.
25.
37.
49.
61.

© 2 (@ 3 @© 4 @ 5 (@© 6 (@
(@ 14. (@ 15. (@ 16.(b) 17. (d) 18. (b)
(© 26.(b) 27. () 28.(d)  29. (d) 30. (d)
(b) 38. (@ 39. (b) 40.(b) 41 (d) 42. (¢
@@ 50. b) 51 (@ 52.(d) 53.(d) 54. (b)
(d 62.(b) 63 (b) 64.(c)  65. (b)

59.

60.

61.

62.

63.

64.

65.

ANSWER KEY

7

19.
31.
43.
55.

(@ k=1or-1 (b) k=0 or -3
(¢) k=3 or -3 (d) k=0 or -1
The two lines x = ay + b, z = ¢y + d and
x=a'y+b',z=c'y+ d will be perpendicular, if and only
if

(@) aad' + bb' + cc' =0

b @ta)B+b)+(c+c)=0
() aa’ + e’ +1=0

(d) ad’ + bb' + cc' +1 =0

(2003)

(2003)

2

a a* 1+d°

If |p 52 1+53|=0 and vectors (1,d,a2),(1,b,b2) and

2

c & 1+

(1,¢,¢2) are non-coplanar, then the product abc equals
(@) -1 (b) 1 @© 0 d) 2 (2003

A tetrahedron has vertices at O(0, 0, 0), A(1, 2, 1), B (2, 1, 3)
and C(-1, 1, 2). Then the angle between the faces OAB
and ABC will be

(a) cos(17/31) (b) 30°

(c) 90° (d) cos7'(19/35)

The radius of the circle in which the sphere
x2+y2+ 224+ 2x -2y — 4z - 19 = 0 is cut by the plane
x+2y+2z+7=0is

(a) 2 (b) 3 (c) 4

The shortest distance from the plane
12x + 4y + 3z = 327 to the sphere
x2+y2+z2+4x -2y —6z=155is

3
@ 117 () 13

(2003)

d 1 (2003)

(c) 39 d 26

(2003)
Two systems of rectangular axes have the same origin. If

a plane cuts them at distance a, b, c and a', ', ¢’ from
the origin, then

R U U S U

P, 1.1 1 1 1_
S e
1,1 LIRS S

(2003)

The d.r. of normal to the plane through (1, 0, 0), (0, 1, 0)
which makes an angle n/4 with plane x + y = 3 are

(@ 1,421 (b) 1,1,v2

() 1,1,2 d 2,11 (2002)
® 8 () 9. (@ 10. @ 1. d) 12. (a)
() 20. (b) 21.(c) 22. () 23 (b) 24 (a

() 32. () 33 (@ 34.(d 35 () 36 (c)
(b) 44. (c) 45. (b) 46. (d) 47. () 48. (a)
(@ 56. (@ 57.() 58 (b) 59. () 60. (a)
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1. (¢): A plane passing through the intersection of the given
planes is 2x — 2y + 3z -2)+ A (x -y +z+1)=0

ie. A+2x-Q+AMNy+A+3)z+Rr-2)=0

The plane is having infinite number of solutions with
x+2y-z-3=0and3x—-y+2z-1=0.

A+2) -(A+2) (A+3)
1 2 -1 |=0
3 -1 2

= A+2)E-D+A+2)2+3)+A+3)(1-6)=0
= A=5

The equation of the plane becomes 7x — 7y + 8z + 3 = 0
The perpendicular distance from origin is

3 3 3 1

,\/72 +72 +82 B \/162 B 9\/5 B 3\/5
2. (a): The direction ratios of AB, where A(S5, —1, 4)

and B4, -1, 3) are (1, 0, 1)
Let the angle between 4B and plane is 0, which gives

i ie cose—L
N 3

sin@ =

1 2
The projection of 4B on the plane = ABCOSGz\/E'ﬁz 3
3. (c):Let given plane be AN
) ) a b ¢
It passes through (3, 2, 1) -- é‘Fz'i'l=1
> a b c

Now, 4 =(a, 0, 0), B=(0, b, 0), C=(0, 0, ¢)
Locus of point of intersection of planes
3 21
x=a,y=b z=c js—t—+—=1
X y z
4. (c):Given planes are 3x + 4y +z -1 =10
and Sx + 8y + 2z + 14 =0

ik
3 4 1|=i8-8)—j(6-5)+k(4)=—] +4k
58 2
Required plane is parallel to —]+4E
. . -1+4 .l 13
So, required angle = sin 1(—) =sin \/:
¢ NN 17

5. (c): Given points are (1, 2, 3) and (-3, 4, 5)
D.r.’s of line are (-3—1, 4-2, 5-3)=(-4, 2, 2)

So, equation of normal is 47427 +2f
As plane bisects the line segment joining the points (1, 2, 3)
and (-3, 4, 5) at right angle.
The point where it bisects is the midpoint of
(1, 2, 3) and (-3, 4, 5) i.e, (-1, 3, 4)

Now, the required equation of plane is passing through
(-1, 3, 4) and having normal (—47+2 7 +2k)

Equation of plane is (x + 1)(4)+ (y —3)2+(z—-4)2=0
= “4x-4+2y-6+2z-8=0
= 4dx-2y-2z+18=0 = 2x—-y—-z+9=0
Observing all the points we get point (-3, 2, 1) satisfies the
equation of plane.

6. (d): The given equations are
I+3m+5n=0 ..(1) and5/m — 2mn + 60l = 0
From (i), / = -3m — 5n
Putting this value of / in (ii), we have

5(=3m — Sm)m — 2mn + 6n(—3m — 5n) = 0
= —15m* - 30n* - 45mn =0 = m?>+2n*+3mn =10
= m?+3mn+2n*=0= m(m+ 2n) + n(m + 2n) =0
= (m+n)(m+ 2n)=0= either m=-n or m=-2n
For m = —n, [ = 2n; For m = 2n, l = n

Direction ratios of two lines are

(=2n,—n,n) and (n,—2n,n) ie., (-2,-1,1) and (1,-2,1)

(i)

-2-1+2-1+1-1
VA+1+141+4+1

= cosa—;—l = 6—008_1(1)
Vo6 6 6

7. (b): Equation of lines are *_Y _Z (i)

The required angle is cosO=

2 2 1
5-x Ty-14 z-3 x-5 y-2 z-3 .
and 5 » Ty o T, _p/7_ 4 (i)
Here,a, =2,b,=2,¢c,=1,a,=2,b,=pll,c, =4

2
Given, angle between lines (i) and (ii) is cos™ (g)

. - ay X a, +b Xby +¢; Xc
Angle between two lines = cos 1[\/1 2 b Xby tG X6 ]

a12+b12+012 \/a§+b22+c%

2x2+2x P v1x4

So, cos™! 7 =cos ! (2)
2 3

\/4+4+1-\/4+i)9+16

8+2i7




8. (b): Equation of plane is given by

x—(2) y—(=2) z-=-2 x+2 y+2 z-=-2

-3 -1 0 |=0= | -3 -1 0 [=0
-3 -3 1 -3 -3 1
=5 x+2)E1-0)-@+2)(3-0)+EZ-2)9-3)=0
= (x+2)+3(y+2)+6(z-2)=0
= x-2+3y+6+6z2-12=0
= x+3y+6z-8=0=x-3y-6z+8=0
X y z . 8 8
—t+——+—=1 - = 8+—+—=-+4
= <7%/373/6 . Sum of intercepts 3%
9. (a): The normal vector to the plane is given by
ij ok
1 =2 3|=5i+7/+3k
2 -1 -1

The plane is given by 5(x — 1) + 7(y +1) + 3 (z+ 1) =0
ie, 5x+7y+3z+5=0
The distance of (1, 3, —7) from the above plane is

5+21-21+5] 10
J52 472432 83

x—-1_ y+2 z-3
1 4 5
Let a point M on PQ be (¢t + 1, 4t — 2, 5t + 3).
For this point to lie in the plane

2x + 3y — 4z + 22 = 0 we have,

20+ 1) +3(4t—-2)-4(5t+3)+22=0
= —6t+6=0 = =1
Then the point M is (2, 2, 8)

. PQ=2PM =2\1>+4%>+5% =242

11. (d): We have two equation of planes i.e.,

10. (a): The line PQ is given by

F-(3i-j+k)=Tand 7-(i+4j-2k)=2
The planes have normal vector 7i; =(3,-1,1)and %, = (1,4, -2)
Then 7 =1, x1,, is parallel to line of intersection (L).

i j ok
A= -1 1 =iC2)=j7+kA) S i 713k

1 4 2
Now to find a point on the line of intersection L, we need to
solve the two equations : 3x —y+z=1and x + 4y — 2z =2
We consider the point to be the point on plane z = 0.
Put z = 0 in systems above, we get 3x —y =1 and x + 4y =2
On solving, we get x = 6/13 and y = 5/13

. : (65

Point of intersection is 13713’
Hence, equation of line of intersection to the given planes is
x—6/13 y-5/13 z-0 x-6/13 y-5/13 =z

-2 7 3 % 2 7 -13

12. (a): We have,
x+1 y-1 z-3
== — = . L =
h=mg =7 % b
Let 7,7, be the normal vectors of line L, and L, respectively.
in=1(6,17,8), i,=3,57)
Normal vector to the plane is,

x—1
3

n=nqXn,

=9i— 18]+ 9k

]
W0 O\ =
(62 BN Y
N e =

which is proportional to ;_2}”; ie, (1, -2, 1)

Equation of plane is I(x + 1) -2 (y - 1)+ 1 (z-3)=0
= x-2y+z=0
Now, as (1, =2, 1) is the point on the perpendicular from
1,-2,1)
o. Equation of perpendicular line is

x=1 y+2 z-1 (1+4+1)

o2 16
Sooox=0,y=0,z=0
13. (a): Let centroid be (4, k, I).
. x-intercept = 3h, y-intercept = 3k, z-intercept = 3/
Equation of plane is S |
3h 3k 3l

Distance of plane from (0, 0, 0) is

|, (T
DRI GNETETR

-1
1 1 1

et
9n> 9k 92

Thus locus is iz+—2+L2=1

X y° oz
14. (@):x+8 +7z=0 ()
Ox +2y+3z=0 ...(ii) x+y+z=0 ...(1if)
Subtracting (iii) from (i), we get 7y + 6z =0 ..(iv)

Multiplying (iii) by 2 and then subtracting from (ii), we get

Tx+z=0 (V)
Let x = A
Then, from (v), z = — 7\

-6z -6
From (iv), y = TZ = 7(—77») =6A

Given that solution of system lies on the plane x + 2y + z = 6
A+2(6L)+ (-7A) =6

= A+12A-TA=6=26A=6=>A=1.,.x=1,y=6z=-7
So,2a+b+c=2(1)+6+(-7)=1
15. (a): Point (3, -2, —A) lies on plane 2x — 4y + 3z -2 =0
6+8-3AL-2=0=3A=12=A=4
x-3 +2 z+4
Now, =y_l =" =h (say) (D)
x=1 y =z
T o a ke (say) -(2)

Point on first line is (k, + 3, — k; — 2, -2k, — 4)
Point on second line is (12 k, + 1, 9%,, 4k,)

ky +3 =12k, + 1; — k, — 2 = 9%k,; 2k, — 4 = 4k,
On solving these equations, we ge k, = 0 and &k, = -2



Point (1, 0, 0) lies on both lines.
So, given lines intersect each other. .. Shortest distance = 0.
16. (b): The equation of line parallel to x = y = z and passing
x—1_ y+5 z-9

through (1, -5, 9) is n 1 =k (say)

Let A(k + 1, k — 5, k + 9) be the point of intersection of line
and plane.
We have, k + 1 -k +5+k+9=5=k=-10

The point is (-9, —15, —1)

Required distance = /(149)2 +(=5+15)% + 9+ 1% =10v3

) x=3 y+2 z+4
17. (d): As the line = =

lies in the plane

2 -1 3
Ix+my—z=9,wehave 3] - 2m + 4 =9. Also, 2l - m -3 =10
Solving for / and m we get [ = 1, m = -1
So, 2+ m?=2

18. (b): We have, x, = 0, y, = 0, z;, = 0;

n=-2,y=4z=5a=20=2c¢=1a=-2b=8c=4
Shortest distance
X=X YamY 2T 2 45
a b o 2 21
ay b, Cy B -2 8 4
\/E(albz — ayh)? J8 - 8) +(8+2)72 +(16+ 4
| 60 |_»7
22.36
19. (c):Let the equation of plane passing through the point
(1,2,2)beax-1)+by-2)+c(z-2)=0 ..

Since, it is perpendicular to the planes
x—y+2z=3and 2x -2y +z+ 12 =10
a—-b+2c=0and 2a -2b+c=0
Solving equations in (ii), we get ¢ = 0 and a = b
From (i) equation of plane is x + y — 3 =0
Distance of point (1, -2, 4) from plane

...(ii)

xty-3=0is p-1-2231_4 _,p

Jisl 2
20. (b):Dr’s of 4D are %_2,4_3/“7”_5

2
o A=5 1 w—-38
l. . 7 r T A
2 2
This median is making equal angles with coordinate axes,

therefore, A2, 3,5)
= A=7,u=10 c
LA+ 5= 1348 13 2)[1;{ )VMW
21. (c): -~ Lines are coplanar 2
3-1 2-2 1-(-3)

1 2 2

1 A2 2
= 24-MH+402-2)=0
= 4-ME2-4=0 MR -2)=0 = A=0,v2,-v2

& O

n+2
2
2 0 4
=0 = |1 2 2=0
1 A% 2

22. (a): 1%t solution : Let the equation of line parallel to the
plane x + 3y + 6z =1be x + 3y + 6z = k
As a point on line of intersection of planes
2x—5y+z=3andx + y+4z=>51s (4, 1, 0) got by inspection,
we have the required plane satisfying this point.
Hence, k=4 +3-1+0=7
Thus the equation of plane is x + 3y + 6z = 7
2" golution : The equation of plane containing the line
2x =Sy +z=3,x+y+4z=51s
Cx -5y +z-3)+AMx+ty+4z-5=0
= QRQ+Ax+A-5y+@r+1)z-51L+3)=0
As this plane is parallel to x + 3y + 6z — 1 = 0, the coefficients
24A A-5 4A+1 5A+3

1 3 6 1
Taking any two of them give, (for example 15t and 2"9)

11
6+3h=L-5=2=-11 = 7»=—?

must be proportional, gives

The equation of plane is _Tx_ & -21z _|_4_9 =0
1

ie, Ix+2ly+42z-49=0ie, x+3y+6z=7

23. (b): Let the parameter corresponding to the point of
x=2 y+1 z-2 ;

3 4 12
Thus (3¢ + 2, 4t — 1, 12t + 2) is a general point.
Thus point lies on plane x — y + z = 16 gives
Bt+2)—-@-D+ 12t +2)=16 = 11t =11
Thus the point is (5, 3, 14)
Given point is (1, 0, 2)
The distance between the points is

\/(5—1)2 +(3-02+(14-2)% = /16+9+144 =169 =13
24. (a): So, the equation of plane is 3x + 4y — 12z + 13 = 0 ...(i)
The points (1, 1, A) and (-3, 0, 1) are equidistant from (i)
[3+4—-12A+13] |-9+0-12+13|

intersection be denoted by ¢, then

t=1

V2124122 21122
= 124 +20|=- 8 =} 3A + 5|2
= OAM+25-30A=4=9A%2 -30A+21 =0
=32 -10A+7=0
25. (¢):Wehave, x +y+z+1=0,2x—-y+z+3=0..%4)
Point of intersection of above lines are P(0, 1, — 2)
x-1_ y+1 z

Given equation of line is 91 (i1)
Point Q (1, —1, 0) lies on above line
PQ=i-2j+2k
ik
Also, |1 1 1|=2i+j-3k ....(iii) (from (i)
2 -1 1
A
Now n=lo. -1 1 (from (ii) and (iii))
2 1 -3



=2i+ (30 +2) + k(o +2)
Shortest distance between lines= S. D.=PQ. 7

2-230+2)+2(o+2) _ 1
"~ 3 =32 40 = 1002+ (160.+ 12)

) \/4+(3oc+2)2 +(oc+2)2

32
= 1902-3200=0 = OC=B

26. (b): The plane through the given line is
x+y+2z2-3)+AM2x+3y+4z-4)=0

o, (1 +2A0)x+ (1 +30)y+ (2 +40)z—- 3 +4A) =0

If this plane is || to z-axis whose d.c.’s are < 0, 0, 1 > then normal
to this plane must be L to z-axis.

1
= (1+2)»).0+(1+3k).0+(2+4k).1:0:>}»:—E

The equation of the plane through the given line and parallel
to z-axis is

1
x+y+2z-3)- 5 2x+3y+4z-4)=0=y+2=0
Required shortest distance = length of L from (0, 0, 1) to the
0+2
—_~-9

lane =
P V1
27. (b): A3, 2, 0) and B(1, 2, 3) lie in the plane.
N A A A
= AB=2i+0j+(-3)kalso lie in the plane.
A AN A A A
. Normalvector of plane = (27 —3k) X (i +5j+ 4k)
~ =15f-11j+10k
. Equation of plane is (¥ —(3lA+2]A+ Ok))-(ISzA— 11?+ 10k)=0
=15x - 11y +10z-23 =0
28. (d) : The line is parallel to the plane.
Image of (1, 3, 4) in the plane 2x —y + z + 3 = 0 is given by
a-1 -3 _y-4 -22-3+4+3) -2x6
2 -1 1 V22412412 6
((xs Ba Y) = (_37 5’ 2)

-2

xX+3 y-5 z-2

3 1 -5

29. (d):As [ = —-m — n. We have 2 = m> + n? gives
m+nm=m+n? = 2mn=0 = mn=0

1 1 1 1
So, the d.r.’s is _ﬁ'ﬁ' 0]or _ﬁlo'ﬁ

Thus the required line is

1 1 1 b
c0sf0=—=-—=+0+0 = cosb==— = 0==
V2 2 2 3
1 -1 -1

30. (d): For the lines to be coplanar {1 1 -k|=0
k2 1

Expanding, we get 1(1 +2k) + 1(1 + &) — 12 —k) =0
= KP+1+2k+1-2+k=0
= KF+3k=0 = k(k+3)=0
So there are two values of %.

31. (b): The planes are 4x + 2y + 4z =16, 4x + 2y + 4z =-5

. 16 - (-5 21 7
Distance between planes = _16-C5 _21_ 7

424224142 6 2

k=0,-3

32. (c) : Equation of a plane parallel to x — 2y + 2z -5 =0 and
at a unit distance from origin isx -2y +2z+ k=0

@:1 = lkl=3
3
Lx=2y+2z-3=0 or x—2y+2z+3=0
cx-1l_y+l_z-1 x-3_y-k_z
33' (a)' 2 3 4 1’1 andT—T—I—rz

or 2ri+1=r,+3,3r—-1=2r,+tk 4r,+1=r,

-3
=2r-r,=2,and4r,—-r,=—1-2r,=3 = 1’1=7andr2=—5

fe? = 104k=> k=10-2-2

2 2 2

34. (d): The direction ratios of the line segment joining
A(1, 0, 7) and B(1, 6, 3) is (0, 6, — 4).

The direction ratios of the given line is (1, 2, 3).

As 10 + 6:2 — 4-3 = 0 we have the lines as perpendicular

Also the midpoint of AB lies on the given line, so statement 1
and statement 2 are true but statement 2 is not a correct explanation
of statement 1.

Statement ‘2’ holds even if the line is not perpendicular. This
situation is possible.

x-0_y-1_2-3

35. (¢): 1 > 5
xX+2y+3z=4
Angle between line and plane (by definition)
=Sin_1[ 1-1+2:2+A-3 ]:Sm—{ 5+ 3\ ]

\/1+4+9\/1+4+k2 J14+/5+ 22

2
So, B 5 g (. sin20+cos?0-1)
14(5+2%) 14
(5+31)? 1
AT 5=14 o (543A2+5(5+A) =145+ 22
= 25+30A+9A2+25+5A2=70+ 142> = 30A + 50 =70
= 30A=20 A =2/3
36. (¢) : We have [=——,m=—L
22
As 2+ m? + n? =1, we have nzzi = n:i%
. 1 1
We take positive values, so n:E = cosG=E. - 0=60°.
37. (b) : Let the image be (a, b, ¢)
Thus by image formula, we have
a-1 b-3 c-4 (1—3+4—5) a-1 _b-3 c-4
_ = =-2 === =2
1 -1 1 3 1 -1 1

(a,b,c)=(3, 1, 6)
Again, the midpoint of 4A(3, 1, 6) and B(1, 3, 4) is
(2, 2, 5) & the equation of the plane is x — y + z =5.
As the point lies on the plane, so the plane bisects the segment
AB. But it does not explain statement-1.



-2 y=1_ z+2
37 57 2
The direction ratios of the line are (3, -5, 2).

38. (a): The line is

As the line lies in the plane x + 3y —oz + 3 = 0,
we have (3)(1) + (-5)(3) +2(-0) =0

= -12-2a=0. o=-6

Again (2, 1, -2) lies on the plane

= 2+3+20+P=0=P=20-5=12-5=7

Hence (o, B) is (=6, 7).

39. (b): Let the vector P—Q be (x1 — x2, y1 — y2, 21 — 22)

we have x1—x2=6,y1—y»=-3,z1—z2=2
Length of PO =\/(x, = x,)* + (3 = 12 + (5, = 2,)°

=62 432422 =36+9+4=7

=Y 2 _Zz>

. X — X
The direction cosines of PQ are< IPQ 2, PO ° PO

e (8 -2,2)
ie., 7> T 7

40. (b) : As the lines intersect,
- (=2 z-3
K2 3 T
x=2 y—3_z—1_t
3 k 2

which on solving gives 2k*> + 5k — 25 =0
= 2B+ 10k-5k-25=0=2k(k+5)-5k+5)=0
k=-=5, 2

2
41. (d) : The equation of the line passing through (3, b, 1) and

we have

= (k-5 (k+5=0-

x=5 y-1l z-a
T T TR )
The line crosses the yz plane where x = 0, i.e.

5

H=—§

6. 1, a) is

=5=2n .

17

Again , y=p(l-b)+1=—=
5 17 5 15
= —E(l—b)+1—7 = _E(l_b)__

= (1-b)=-3 -~ h=4

13
Again z=|1(a—1).|.a:_7

= _2( _1)+ —_E = _3 +£—_£
2 =73 247257
3

= —5a=—9 =a=06

42. (c) : Direction of the line, L = :3f—3}+3l€

—_ N e
W W
N =

Then cosa = 3 - i.

P+9+9 3

Second method

If direction cosines of L be [, m, n, then
[+3m+n=0, [+3m+2n=0

' [_m _n
After solving, we get, 3373
1 1.1 1
Llimin=—:——:—-—=>cosa=—.
BB 3

43. (b): G=i+j+k b=i—j+2kand ¢=xi+(x-2)j—k
[G b ¢]=0

1 1 1

1 -1 2|=0=2101-2x+4)-1(-1-2x)+1 (x-2+x)=0

x x=2 -1
=5-2x+1+2x+2x-2=0 =x=-2.
44. (c) : Centre of sphere =(3, 6, 1)

Let the other end of diameter is (o, B, y)

o+2

3:T = a=4 , 6:? :}[329 1=—:>’Y=—3.

45. (b) : Let required angle is 0
/= cos%, m= cos% then n =cos0
We know that /2 + m? + n? = 1

2T 2T 2 1 1 2
= = = = = —
—Y CoS + CoS +cos”0=1 > + > +cos“0=1

= cos?’0=0=60=m2
Thus required angle is /2.

46. (d) : Image of point (x’, )/, ') in
ax + by + cz + d = 0 is given by

x—x'_y=y' _z-z' _2ax'+by'+cz'+d)

a b ¢ a+b*+c?
x+1_y=3_z-4_-2(-1-6) 9 —13
= = = . =— =— :4
I~ =2 0 5. TN TTs S
. . X~&N _VYTh _Z27%4
47. (a) : Two lines a b, ¢
X=X Y= _272
and a, b, ¢ arelifaa, +b b +cc,=0
Given lines can be written as x=b =%= Z;d ..(1)
x=b'_y_z-d ..
and ~ 1 ¢ (i)
As lines are perpendicular
ad’ +1+ce’ =0 = ad +c =-
Y z X y z

x
48. (a) : From given lines 3= 5 = —¢ and 7T 12" 3
aa, +b1b2 +C16y

cosO =
\/alz +b12 +cl2 \/af +Z)22 +c§

6-24+18

= 0. 6= 090
(32427 +(=6)2 27 +(=12)2 +(=3)?

cosO =

49. (a) : Centre of sphere is (1/2, 0, —1/2)

R = Radius of sphere is w/gz +f2 +w? —c

R=2

1,1
—4+4+2 3



d = 1 distance from centre to the plane is equal to
1 1
~ 5+0+§—4 . 3
d = |[—==— .
V2422412 V6
*. Radius of the circle
3 \/(Radius of sphere)2

— (perpendicular distance from

centre of sphere to plane)?

50. (b) : Angle between the line and plane is same as the angle
between the line and normal to the plane
aa, + b]bw + 219
\/al +b1 + ¢ ‘ja +b2 +62
1_ (l><2+2><(—1))+2«/i

— 5
== A=3
3 «/12+22+22\/22+12+l = 3

cos(90-8) =

-

_la- n—d
n
_|Qi=2j+3k)-(i+5)+k) - (=5)|

T W |

51. (a): d

10

33

52. (d) : Centre of spheres are (-3, 4, 1) and (5, -2, 1)
M((,1,1)

d =22

Cl (73,4, 1) C2 (53 729 1)

using mid point in the equation 2ax — 3ay + 4az + 6 = 0
=2a-3a+4a+6=0=a=-2

53. (d) : Equation of the plane of intersection of two spheres
S =0=3S5,is given by S, = §, =0

= 1x-5-5z=5=2xx-y—-z=1

54. (b) : Given 4B =

L Xta _ Yy _z
CD : =1 I
Let P=(,r—a r)and Q= QA —a, A, A)
Direction ratios of PQ are r—2A+a, r—A—a, r— A

According to question, direction ratios of PQ are (2, 1, 2)

x_Yyta_z
11 1

. r=2\t+a _r=A-a _ r-=»X
' 2 1 2
©) (i) (i)
(ii) and (iii) = r — A = 2a
(i) and (i) > A =a r = 3a,
p=Q3a,2a,3a)and Q = (q, a, a)
55. (a) : Let (x,, y;, z;) be any

point on the plane
2x+y+2z-8=0
2%, +y, +22, -8 =0
_ [2@x+y+2:-8)+21)
J&2 122 442 6 2

56. (a) : If a line makes the angle o, B, y with x, y, z axis
respectively then /2 + m?> + n*> =1

= 2+m*=1or2n*+m>=1

= 2cos’0=1 - cos’p (o =7y = 0)

2 cos’0 = sin’B
= 2 cos’0 = 3sin’0 (given sin’p = 3sin’0) = 5 cos?® = 3
57. (¢) : From the given lines we have
x—1 y+3 z-1
= = = .. (4
I W )
and X0 _y-1 _272_, (B)
1 2 -2
1 4 -1
As lines (4) and (B) are coplanar .. I A A]=p
1 2 =2
= QA-2A)+4(-2-N-12+A1) =0
= 5S5A=-10 . A =2
X—Xx - z—-z
58. (b) : Using fact, two lines LY b A L and
_ _ _ 4 1 G
iink NP Aub W Ak are coplanar if
a b, )
X=X V=N 4 1 -1 -l
al bl Cl = 0 = 1 1 _k = 0
a, b, Cy k2 1
= K+3%k=0 = k=0ork=-3
59. (c¢) : Given lines can be written as
x—-b -0 -d -y - _
_Y _z and > b _Yy 0 _z d
a 1 c a 1 c'

*. Required condition of perpendicularity is aa” + ¢¢" + 1 =0

60. (a) : As vectors (1,d,a%), (1b,b%), (1,¢,¢%) are non
coplanar.
1 a o a a® a*+1
1 b 2| 20 .. (A) Now |p p2 p3yq| =0
1 ¢ ¢ c & A+l
1 a a°
On solving, we get = (1 + abc)[l b b>| =0
1 ¢ ¢

= (1 + abc) = 0 by using (A)
61. (d) : Concept : angle between the faces is equal to the
angle between their normals.
. Vector @ to the face OAB is OAx OB
=5i— -3k the
ZExZézf—s} 3k

. Let 0 be the angle between the faces O4AB and ABC
(51 j- 3k) (1—5] 3k)
]—3kHl—5]—3k‘

and vector @ to face ABC is

. cos O =

cos 0= —

19 _ o af19
35 S B=cos [35]



62. (b) : The radius and centre of sphere

AP+ 22+ 22 —4z-19=0is

N
1> +12+4+19 =5 and centre (-1, 1,2) A4 "

PB L from centre to the plane

|-1+2+4+7| .
V1+22+22
Now (4B)? = AP? -

63. (b) : In order to determine the
shortest distance between the plane and
sphere, we find the distance from the centre
of sphere to the plane — Radius of sphere
-. Centre of sphere is (-2, 1, 3)

Required distance is
| -24+4+9-327]

V122 +47 +32
—26- 13 =

64. (c) : Now equation of the plane through (a, 0, 0) (0, b, 0)
0,0, ¢)is

PB*=25-16 =9 ..

AB =3

12x+4y+32z-327=0

—J@? + 12 +3% 4155

13 units.

X y z
- =1 *
x-Intercept  y-Intercept  z-Intercept (%)
X y z
= —++— =1
a b ¢

So the distance from (0, 0, 0) to this plane to the plane (*) is

given by
|0+0+0—u
]
e

J+

1
1 1 1
+

D

+
a® er C;Z

Similarly, d, = \/

z

(0,0, 0)
d=2
X _|_Z _|_£ =1
a b ¢
y“or(0, &,0)
Now d, = d, given (as origin is same)
1 1
N -
\/1+1+1 \/1+1+1
2 2 a2 pt 2
SR L U O HO B
2 b 2 2 2 2

65. (b) : Let D.R.’s of normal to plane are a, b, ¢
ax— 1)+ bly) +c(z) =0 ..(®
= a0 - 1)+ b(l) + ¢(0) =0 (by using (0, 1, 0) in (*))
= —a+b=0=a=b
Also angle between (*) and x + y + 0z = 3 is /4
a+a 2a

TC =
8y \/l2 + 12\/a +b2+ ﬁ\/Zaz +c?

= 2a*+ &2

= 4a2 = c ==
D.R’s a, b, cie. a, a, i\/za
Required D.R.’s are 1, 1,\/5 or 1, 1, —\/5

Hence 1, 1, \/5 match with choice (b)

2 a

==
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