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Chapter - 11 THREE-DIMENSIONAL GEOMETRY

~ STUDY NOTES '

° Dlstance between two pomts A(xl, b l) and B(x,, ¥5, 2,)

IAB| = \J(x, —x)2 +(v3 — 1) + (22 - 21)°

® Direction cosines of a line : If «, P, y are the direction angles of a line, then coso, cosp and cosy
are called the direction cosines of the line. Usually direction cosines are denoted by [, m, n, i.e.,
[ = coso, m = cosfP, n = cosy.

Also, cos?a + cos?B + cos?y=1,ie, P+ m2+n? = 1.
a b c

l=cos0= ——=,m=CcosP = —=————=,n=cosyY = F——"7—7—"
Ja? +b% +c? a® +b% pe? a’+b*+c?

e Shortest distance between two lines 7 = E: + MTI and 7 = a_; + AB; be two non-intesecting, non parallel lines is
— = - =
(@>—d1)- (51 %B)|
= —
(b1x by)
® Let a plane passes through a point A with position vector a, and be perpendicular to a direction along the vector
— 5 . ~> e o
1, then vector equation of plane is (» — a)-n = 0.

e Equation of plane passing through three non collinear points A(x,, y,, z,), B(x,, »,, z,) and
C(x;, ¥3, 25) 18
X—X _}"fyl Z—2Z]
—% y2-n Z-al=o
bisend Sl o G R |
® Cartesian form of equation of plane passing through a point (x,, y,, z;) and parallel to lines with direction ratios
<a;, by, ¢> and <a,, b, > is
X =l e gy Ry
a b a |=0
a by cp
-la.x1+by1+czl+d|

’ Va? +b% +¢? |

® Equation of a plane passing through a point whose position vector is d and perpendicular to the plane ?-H)l =

e Distance from a point P(x,, y,, z,) to the plane ax + by + cz + d = 0 is given by

and 77, = d, is given by (¥—a)- (i, x ) = 0
® Equation of a plane passing through two points P and Q, and perpendicular to the plane ?-?1 = d, is given by

(F-a)- (ﬁ) x (b—a) n 2) =0, where @ and B are position vectors of points P and Q respectively.
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QUESTION BANK

MULTIPLE CHOICE QUESTIONS

1. Distance between two planes :

(a) 2 units (b) 4 units

2x +3y+4z=4and 4x + 6y + 8z =

(c) 8 units

12-4s :

2
(d) E units

2. Equation of plane parallel to plane x — 2y + 2z — 5 = 0 and at a unit distance from the origin is:

(@y xy=2y +2z—8=10  (px=dyr 22 rE =

3. Unit normal vector to plane 2x — 2y —z - 5=01s:
() 28 —2) ok (b)i%(zf—zf—l})
4. The distance between two parallel planes :
() % units (b) 7— g

2. 42, 6

C©)x-2y+2z-1=0
1 2~ & 2
() 3C1 -2/ - k)

(c) % units

dx-2y+2z2+5=0

@ -3@i -5 -b

2x+y+2z=8and4x +2y +4z+5=015:

(d) % units

5. The distance of plane 7 - [7%? Jj+ 71%} 1 from the origin is :

(a) 1 unit (b) 7 units

6. The distance of plane 2x — 3y + 6z + 7 = 0 from point (2, -3,

(a) 4 units (b) 3 units

7. The planes : 2x — y + 4z = 5 and 5x — 2958 1028, 6 316
(a) perpendicular

(c) intersect y-axis

(c) % units

(c) 1 unit

(d) 3 units
1) is :
(d) % units

(b) parallel
(d) passes through (0, 0, %j

8. If «, B, v be the angles which a line makes with the positive direction of co-ordinate axes, then

sin®a + sin?f + sin?y =

(a) 2 (b) 1 (c) 3 (d) 0
9. The angle between the lines 2x = 3y = —z and 6x —y = -4z is :
(a) 90° (b) 0° fo) 30 (d) 45°

10. P is a point on the line segment joining the points (3, 2,
co-ordinate is :

—1) and (6, 2, -2). If x co-ordinate of P is 5, then its y

(a) 2 (b) 1 (c) -1 (d) -2
11. The distance of a point P(a, b, ¢) from x-axis is :
(@) Va?+c? 0y e pe (0): Vb e @b e
_4_3)_—_125 x—1=y—2:z—3..
12. The point of intersection of lines e 1 and 5 3 g s
(a) (—ls _1: —]) (b) (_15 _13 1) (C) (]: "]; _1) (d) (_1:- 1: —1)
S L) S DeORE I
13. The angle between two lines 5 and ~ N 2 3

(a) cos™! [g] (b) cos™ (%J

(c) cos™! (%j

3
(d) cos (9]

14. The shortest distance between the lines x;3 =Y :18 = 2;3 and x_+33 =2 -57 = 226 is :
(a) 30 (b) 2+/30 (c) 5+/30 (d) 330
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15,

16.

| i

18.

19.

20.

21.

22.

2

24.

]
th

The image of the point (-1, 3, 4) in the plane x — 2y = 0 is :
17 -19 ~-17 -19 13
-—,—.,4 b) (15, 11, 4 il d |=,—.4
(% 3] ®) (15, 11, 4) (% 3} (ﬂss]

The angle between the lines whose direction cosines satisfy the relations, I+m+n=0 and
3im—5mn+2nl=0is:

1% T 8 3
L b) = o ]
(a) 7 (b) 5 (c) 3 (d) cos [\/’l_éJ
The foot of the perpendicular drawn from the point (1, 0, 2) on the line x;1 =z :21 = Zjll 157
Iy 2 2 -1
R 1’_—_ PR 19_1 Pl ""'_’_2 SRR :—1
@& J (w@ ] @ﬂ32 ] @ (1, 2, -1)
If O is the origin and OP = 3 with direction ratios —1, 2, -2, then co-ordinates of P are
-1 2 =2
@ (1,2,2) ®) 1,2, -2) © (3, 6,-9) (@%gq}

The equation of the plane through the intersection of the planes x + y +z=1and 2x +3y —z + 4 = 0, parallel
to x-axis is :

(@y-32z+6=0 (b)3y—-z+6=0 ©)pt+t3z+6=0 (d)3y—-2z2+6=0
A plane passes through (1, -2, 1) and is perpendicular to two planes 2x — 2y + z = 0 and x — y + 2z = 4. The
distance of the plane from the point, (1, 2, 2) is :

(@) 0 (b) 1 (© V2 (d) 242
The equation of a plane which passes through (2, =3, 1) and is normal to the line joining the points (3, 4, 1)
and (2, -1, 5) is given by

(a x+5y-6z2+19=0 b)) x-5+6z-19=0

eyt Syt 6+19=10 dx-5r-62-19=0

The angle between two planes 2x —y +z=6and x + 2y + 3z =3 is :

(a) cos™ [%\g ) (b) cos™! [%\E J (c) cos™ (% %J (d) cos™ [% \E J

The plane through two points A(-1, 1, 1) and B(1, -1, 1) and perpendicular to the plane x + 2y + 2z = 5 has
equation :

@ 2x+2y+3z2=0 (b) 2x -+ 2y + 3z E =1l

© 2x+y)=3@z-1) (d3x+3y+3z-1=0

The equation of the plane through (2, 3, 4) and parailel to the plane x + 2y + 4z = 5 is :

(@ x+2y+4z=10 (byx+2y t42 =3 (O xtyt2a=2 (d) x+2y+4z=24
. The planes x = ¢y + bz, y = az + cx, z = bx + ay pass through one line, if

By atbtce=0 bat+tb+c=1

(c) >+ b+ 2= (d) a2+ B2+ 2+ 2abc =1

. The length of the perpendicular from the origin to the plane 3x + 4y + 12z = 52 is :

a) 3 (b) -4 (c) 5 @) 4
. The intercepts of the plane 5x — 3y + 6z = 60 on the co-ordinate axes are :
(2) (10, 20, - 10) (b) (10, —20, 12) (c) (12, =20, 10) (d) (12, 20, -10)
If the planes x + 2y + kz = 0 and 2x + y —2z = 0 are at right angles, then the value of £ is :
= ®) 3 (©) -2 @2
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29. Distance of the point (o, B, Y) from y-axis is :

(2) B (b) IBI ©) Bl + 1l @ (a2 +y?
30. The reflection of the point (¢, f, Y) in the xy-plane is :
(a) (Ot, ﬁa 0) (b) (0: 05 'Y) (C) (_as _Bs Y) (d) (aa ﬁ: e 'Y)
31. The plane 2x — 3y + 6z — 11 = 0 makes an angle sin~'a with x-axis. The value of o is equal to :
V3 V2 2 3
(@ 5 (b) e © 3 @ 3
32. The area of quadrilateral ABCD, where A(0, 4, 1) B(2, 3, -1), C(4, 5, 0) and D(2, 6, 2) is equal to :
(a) 9 sq. units (b) 18 sq. units (c) 27 sq. units (d) 81 sq. units
33. The ratio in which the join of (2, 1, 5) and (3, 4, 3) is divided by the plane (x + y —z) = % is :
(a)3: 5 s 7 el d)4:5
34. The angle between the two planes 2x + y — 2z =5 and 3x — 6y — 2z =7 is :
2 1
(a) cos‘l(%J (b) cos™ (21) (c) cos™ (21) (d) cos™ (ZSIJ
35. The foot of the perpendicular from the point (7, 14, 15) to the plane 2x + 4y — z = 2 are :
(@ (1,2,8) ®) G, 2,8) © (5, 10, 6) @ (9 18, 4)
36. The locus represented by xy +yz =0 is :
(a) A pair of perpendicular lines (b) A pair of parallel lines
(c) A pair of parallel planes (d) A pair of perpendicular planes
37. The sine of the angle between the straight line x;Z =Z ;3 = 2;4 and the plane 2x — 2y + z=51is :
) ® —f O Gl
645 5V2 5 10
e WL . Z=YPpry-—k _z. Lok
38. If the lines ) 3 4 and 1 > 1 intersect, then the value of & is :
3 9 -2 -3
@ 3 ) 5 © 5 @ 5
39. Two lines L, : x =%, 3y_a = 35 L ix=0, —Ll = 2% are coplanar. Then, o can take value(s) :
(@ 1,4,5 fo) 12,5 (0345 (d) 2,4,5
40. The perpendicular distance of P(1, 2, 3) from the line x;6 = X;J = z__; is :
(a) 7 ()5 ©0 (d) 6

41. If the line through the point A(k, 1, —1) and B (2%, 0, 2) is perpendicular to the line through the points B and
C(2 + 2k, k, 1), then what is the value of k?
(a) -1 ()1 (c) -3 (d) 3
42. A line makes the same angle 6 with each of the X and Z-axes. If the angle B, which it makes with Y-axis, is
such that sin?p = 3sin?0, then cos?0 equals :

2 1 3 2
@ 3 OF: © % @ 3
'43. The coordinates of the point where the line through the points A(3, 4, 1) and B(5, 1, 6) crosses the XY-plane
are:
1325 15523 -23 1323
0 b 0 —,—,0 d ,0
@ (2.2.0] ® (-2.2.0) © (2.20) @ (-2.2.0)

4
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44. Gives the line L : R T and the plane @ : x — 2y — z = 0, of the following assertions, the only one
that is always true is :
(@ Lisltom (b) L liesin m (c) L is not parallel to 1 (d) None of these
45. The angle between the line % = % = z—;—3 and the plane 10x + 2y — 11z =3 is :
: 8 f ! 1
(a) sm‘l(i] (b) sm“[wzs-fj (c) sin™ [ 21] (d) sin~ [21J
46. What is the value of n so that the angle between the lines having direction ratios (1, 1, 1) and (1, -1, n) is 60°?
@3 ® J6 (c) 3 (d) None of these
47. The equation of the right bisector plane of the segment joining (2, 3, 4) and (6, 7, 8) 1s :

48.

49.

50.

ok

52.

% 3

2

tn
th

(@x+ty+z+15=0 byx+ty+z-—15=40 C©)x—-y+tz-15=0 (d) None of these

The coordinates of the point where the line joining the points (2, -3, 1) and (3, -4, —5) cuts the plane
gty +z=7is:

@ (1, 2, -7) () (1,-2,7) (c) (g2X7) (d (1,2,7)
The equation of line of intersection of planes 4x + 4y — 5z = 12, 8x + 12y — 13z = 32 can be written as :
-l _y+2 _z el S o R . W e )
sy ] ®) T g % N W UL Sl
If the line x;4 = y;2 = z;k lies in the plane 2x — 4y + z = 7, then the value of k is :
(a) 4 (b) -7 fch (d) No real value
- + + = + +
What is the angle between the lines T VAR ~Z and % ) s e 5?
1 -2 1 1 3 2
i T Y14
(a) ) (b) 3 (c) 3 (d) None of these
; . - e R W ) x=2. ydisiaage
The point of intersection of the lines 3 5 7 and 1 3 5 is:
11 e SN |
b) | =, ——,—= ¢) | =,—=,—— d) None of these
()[222] ()(2 2 2] ()(3 3 3] @
. x—2 y+ 1 — 1 “ s s . 3 3
The line, B intersects the curve xy = ¢, z = 0 if ¢ is equal to :
(a) £1 (b) i% (c) £ 5 ~ (d) None of these

The direction cosines of the line joining the points A(6, —7, —1) and B(2, -3, 1) is :

(@) ::3, e ﬂ ®) [J_r%, Rl +l} © [_ : _i, iﬂ @ [_ : _%, i%}

I+

. A line segment has length 63 and direction rations are 3, -2, 6. If the line makes an obtuse angle with x-axis,

the components of the line vector are :

(a) 27, -18, 54 (b) 27, 18, 54 (c) 27, 18, —54 (d) 27, -18, -54
The coordinates of the point where the line segment joining A(5, 1, 6) and B(3, 4, 1) crosses the yz plane are :
Fade 78 by 17«18 -17 13 -17
(a) | 0,——,—— b) | 0,— ——W d [ J
\ z 2} & ( 8 (©) ( 2 ] @ P
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57. If a line makes angle o, B and y with the coordinate axes respectively then cos2a + cos2f} + cos2y =
(a) 1 (b) =l (c) 2 (d) -2

58. The projection of the line segment joining the points A(-1, 0, 3) and B(2, 5, 1) on the line whose direction ratios
are proportional to 6, 2, 3 is :

10 2 18 15
= by i) =
@ 3 ®) = ‘ © 5 OF-
59. The angle between the lines whose direction ratios are proportional to 1, 1, 2 and Sy PEA T R [

s I m T
(U 1y i3 =
(B o © 3 (d) >
60. The projection of a line segment on the coordinate axes are 2, 3 and 6. Then, the length of the line segment is:
(@ 5 (b) 6 (ic).s% (it
61. A line makes the same angle 0, with each of the x and z-axes. If the angle B, which it makes with y-axis is such
that sin?f3 = 3sin’0, then cos?0 equals :
2 1 3 *]
£ By = = dr=
@) 3 OF © @ 3
62. A line AB in three dimensional space marks 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) 60° (b) 75° ©) 45° () 30°
63. If the planes 7 - (27 — ] + 2k) = 4 and 7 -(37 + 2f + Ak) = 3 are perpendicular, then ) =
(a) 2 (b) -2 () 3 d) -3
64. If the lines x =ay + b, z=cy + d and x = @’y + V', z = ¢’y + d’ are perpendicular, then
(@) aa’ + cc’ = - (b)gl” + cc’ =Y (c) aa’ + bb’ = cc’ (d) ab +cd=ab +d
65. The angle between the lines 2x = 3y = —z and 6x = —y = -4z, is :
(a) 0° (b) 30° (o) 45° (d) 90°
66. The line of intersection of the planes 7 (37 —f + k) = 1 and 7 -({ + 4f — 2k) = 2 is parallel to the vector.
() 27 +7f + 13k () 27 =77 + 13k (c) 27 + 7/ + 13k (d) =27 + 7/ + 13k

| .  INPUT TEXT BASED MCQ’s
67. Consider the lines
x+l )

Line (s =te= L= -’%1— and line (1) : X

Answer the following questions :
(i) The shortest distance between line (/,) and line (7,) is :

PR R AR it
2 3

17 17 41
a) 0 b) — c) —= d) —=
(a) (b) 5 (c) 53 (d) 583
(i) Unit vector perpendicular to both line (/,) and line (7)) is :
7i-77-k —i+7]+5k ~1+7]+7k -7+ 5k
a) ——— e =T i R e
(a) 9 (®) 5B (© N (d) 553

(ili) The distance of the point (1, 1, 1) from the plane passing through (-1, -2, —1) and whose normal is perpendicular
to both lines /, and /, is :

2 7 13
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g + g - o
(iv) If the lines = Lot and % > Jrent intersect, then the value of & is :
2 3 4 1 2 1
3 9 2 -3
Sl (b) 3 © 3 d) -
(v) The equation of the plane containing the straight line 126- = % = %
2 . e TR N : R R 1
\ _—= = — —_——= = = = .
Vhich is perpendicular to the plane containing the lines Rl and e v
(@ x+2y—-22=0 (b)3x+2y-22=0 ©)x-2p+z=9( d) 5x+2y-4z=0

68. Two cars are running along the lines P and Q at a speed more than the permissible speed on the road, i.e.,
F=MI—j+2k)and 7 =37 + 3] + w@27 + 7 + k) respectively.
Answer the following questions :
(i) The cartesian equation of the line along which car P is running is :

e Y G
(i1) The direction cosines of line along which car P is running are :
-] o o

a) <Tg’ﬁ’ﬁ> (b) <—\/1—€-,:/%,%> (c) <%,Té,—\/%> (d) <- l,\/%,\/zg>
(111) The direction ratios of the line along which car Q is running, are

ol e (o) Bacw AR O (c) <2, -1, 1> @) <1, 2, -1>
(iv) The shortest distance between the given lines is :

(2) 0 units (b) /3 units (¢) 2+/2 units (d) 4 units
(v) The cars will meet with an accident at the point

(a) (1, 1, -2) (b) (1,-1, 2) (c) (-1, -1, 2) @ 2,1, 1)

ANSWERS

i) Y2 (a) 3. (b) 4. (b) 5. (a) 6. (c) 7. (b) 8. (a) 9. (a) 10. (a)
l.(c) 12.(0 QGAS. B 14.(d) 15.(d) 16.(0) 17.(@) 18. (b))  19.(a)  20.(d)
B 22 (c) PB4y ISt 26ud) 20 el W A 29.0d) T 30 4d)
B TG 3 90 Sa@ . Wy 8 (a0 ()
41. (d) 42.(c) 43.(a) 44.(b) 45.(a) 46.(b) 47.(b) 48.(b) 49.(b)  50.(c)
5L @ 52.(b) ;- 53.(c) —S4(a)--_55() S6@{® 5.0  S58.@)  S9.E@ 60k
e G2 (a) 63 (b) 64 (a)  65.7Td)s- 66, (d) e

67. 1) () @) (D) Gi) () (iv) (b) v) (¢)

68. () (b) (i) (c) (i) (b) (iv) (a) (v) (b)

Hints to Some Selected Questions
1. (d) Distance between two parallel planes
B By B0z =d and Ax + By + Cz=d is

s
\.—‘\:+BE+C2
Distanc 50 . units
76 IStance = =
J22 4324 42| V29
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2. (a) Plane paralleltox — 2y + 2z - 5=0isx -2y + 2z + k=0
Distance from origin = 1

z :
= —==1=k=1%3
Jo

x—-2y+2z2-3=0.
. (b) Direction ratios of normal vector are (2, -2, —1)

)
+3

W

Unit normal vector is = _%(25 97— b

| th

8+
. (b) Distance = 74

2 T
= — units
+1+4 2

Y

aﬁ+0j+0§y(§;_§f+g§J_4
(a) Required distance = \/(

= 1 unit

W

4+9 36)
49 49 49

(2x2+(=3)(=3)+6x-1) _7

=1
J4+9+36 7

=2

. (c) Distance =

(2x10)+ (—1x=5)+ (420 L |
22+ (1% + (@) \10% + (-5)? + 202 |

~1

. (b) cosB =

20+5+80| | 105

cosO = J_JEZ_I |J_1xJ_x5

So, cosO = 1 =0 = 0. Therefore, the planes are parallel.

=]

. (a) Since, cos?ci + cos?B + cos?y = 1 = sina + sin?P + sin?y =3 - 1 = 2,

10. (a) Let P divides the line segment in the ratio of A : 1
A+3 A% 6A+3
EREL L e

x-coordinate of the point P may be expressed as x = =5

AT

: A+1

11. (c) The required distance is the distance of P(a, b, ¢) from Q(a, 0, 0), which is +/p2 + 2 .

12. (a) Both the lines are satisfied by (-1, -1, —1).

so that A = 2. Thus, y-coordinate of P is =2

6 15 3
5 g
3 oW 270
14. (d) SD. = = =270 =3430.

J4-22 + (12432 +(6-32 V270
17. (a) Any point on the given line is of the form
Q=(1+3A2-2A,-1-A). Let P=(1, 0, 2). f'a is perpendicular to the given line
S Terwe MR Tee s e L |
:>9A76~2(272)u)~1(—34&):0=>A=%

1 3
Therefore, Q = (5, I; —5) is the foot of the perpendicular from P onto the line.
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18. (b) Co-ordinates of P are (/r, mr, nr)
-1 -1 =2

g o 0
\/12+22+22 3 3 3
and r =3

*. co-ordinates of P are (-1, 2, -2).

Here, [ =

19. (a) The equation of the plane through the intersection of plane x + y +z = 1

and 2x + 3y —z+4=01is

xtytz-1D+A(2x+3y-2z+4)=0

or(1+20)x+ (1 +30)y+(1-A)z+4A-1=0

Since the plane parallel to x-axis,

B 1+27\.:0:>7\.=:2"1"

Hence, the required equation will be y — 3z + 6 = 0.
20. (d) The plane is a(x — 1) + b(y +2) + c(z-1) =0

where 2a - 2b+c=0anda—-b+2c=0

g pac
= g e e
So, the equation of plane x + y +1 =0

1+2+1
. Distance from the point (1, 2, 2) = =22,

21. (a) Obviously (x -2) + 5(y +3)-6(z—-1)=0
==t S —-67 -+ L=
22. (c) We have equation of planes are 2x —y +z=6and x + 2y + 3z =3
2+(-2)+3 3 3
. coslh= = Sl
\[22+(—1)2+12\[12+22+32 J6-414 V28

= 0 = cos’! [l\/g}
R.\"7

. (¢) Any plane through (-1, 1, 1) is A(x+ 1) + By-1)+C@z- 1) =
. It passes through (1, -1, 1)

2

w

=2A-2B+0C=0 ~Jtigktox+ 2p+ 22 =35
A B2B + 2C =0

Sl c
Solving — e E L=t

.. Required plane is 4(x + 1) -4 (y-1)+6(z-1)=0

=2+ D+20-D=-3c-1)=0=22x+y)=3 (- 1)
24. (d) The plane willbe x + 2y +4z=2x 1+3 x2+4 x4orx+2y+4z=24
25. (d) The planes are concurrent, therefore,

B i b
¢ -1 al|l=0 =a*+b*+c2+2abc=1.
kb a1
-52 -52
26. (d) Length = l -I I=4.

|Vo+16+144| |13 ]|
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Hence, the intercepts are (12, —20, 10).
28. (d) We have, the planes are x + 2y + kz=0and 2x + y -2z =0
Then, 2 %X 1+1x2+kx-2=0=k=2.
29. (d) The given point is (a, B, Y)
Any point on y-axis = (0, 8, 0)
*. Required distance = J(a FO)Z +(B- B)2 +(y- 0)2 = \/cTz + y2
30. (d) Reflection of point (a, B, ¥) in xy-plane is (o, B, ).

31. (c) D.R’s of the normal to the plane 2x — 3y + 6z — 11 = 0 are 2, -3, 6.
Direction ratios of x-axis are 1, 0, 0

". Angle between plane and line is

3 2x1-3x0+6x0 2,
sin@ = =

\/22+(—3)2 +6 -\/12 B 50’ T

e }(2?+j—21%)-(3f—6j—21‘c)|_ 4

34.

o

Jai1+a5%56+4 | 21

4
Heiie b or )
ence, cos [21

35. (a) Length of the L from the point (x,, y;, z,) to the plane ax + by + cz +d =0 is

iax1+by1+czl+d!

\/ b e
and the co-ordinate (o, B, ) of the foot of the L are given by a;xl = B;y L = y_czi
__[ax1+by1+czl+dj i)

A +%8

=7, y; i 2 =S5, a=2,b=4,c=-landd=-2
By puttmg these value in (i), we get
Bl P =l
2 4 e 7l
Hence, foot of L is (1, 2, 8).
36. (d) Givenxy +yz=0=y-(x+z)=0=>y=00rx+z=0
Here, y = 0 is one plane and x + z = 0 is another plane.
So, it is a pair of perpendicular planes.

; s e

37. (d) Given line 3 R 5
and D, ratios of the normal to the plane are (2, -2, 1)

Ix2+4x-2+5x1 _6-8+5 2
PG4 +a 5] L y50x3 - 10
38. (b) Let A=(1, -1, 1), B=(3, k 0), @, = (2, 3, 4) and 7, = (1, 2, 1). The lines intersect

— 3 ==
= AB, n,, n,are coplanar.

=o=1,p=2andy=_8.

and plane : 2x — 2y + z = 5. D, ratios of the line are 3, 4, 5.

. sin@ =

2 k+1 -1
Hence, |2 3 4i=0
2 1
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40. (a)

42. (¢)

44. (b)

45. (a)

46. (b)

p 4 (]
Contact:9811779746,9811779744,011-47510177 bxce,,e"ce l’ ou" pa"lo"- o

=23-8)-(k+1)(2-4-14-3)=0

-_—>L10+2k+2—1=02>k=g-
The point A(6, 7, 7) is on the line. P

Let the perpendicular from P meet the line in M.
Then, AP2 = (6 - 12+ (7 -2+ (7 -3 =
Also, AM = Projection of AP on line

[ 2J AG.7.7) M
FFF

= (6 —

1), LDt =t 1T
J— \/‘ J_7
Perpendicular distance = AP2 _ AM? =\/66—17 =~/49 =7.

Let [, m and »n be the direction cosines.

Then, [ = cosB, m = cosP, n = cos0

we have 2 + m? + n? = |

= ¢0s20 + cos?f + cos?0 = 1 = 2c0s?0 + 1 — sin*fl= 1
= 2c0s?0 — sin?P = 0 = 2co0s28 — 3sin?p =0 = tan?f = =

s L
Sy 1 a8 - PiB 5

Since 3(1) + 2(-2) + -1)(-1)=3-4+1=0

*. Given line is L to the normal to the plane, i.e., given line is parallel to the given plane.
Also, (1, -1, 3) lies on the plane x — 2y ~z=0if 1 - 2(-1)-3=0,ie.,1+2-3=0
which is true .. L lies in plane 7.

W

Let 6 be the angle between the line and the normal to the plane. Converting the given equations into vector
form, we have

7 = (- +3k) + A (2f + 3] + 6k) and
(107 +27 - 11k) = 3
Here, 5 =27 +3] + 6k and 77 = 107 + 2/ — 11k

i+37+6k)-(10i+27-11k —40 | |-8 8
(2i+3]+6k)-(10i+2;-11k) = ‘z_ ord)sml(s)
2132 re2 02122 12| 1718l [21) 21 21
If ({;, m,, n,) and (l,, m,, n,) are the direction ratios then angle between the lines is

sing =

L, + myms +myn
ok 1 +mymy +mny .
\/[1 +m1 +m \/12 +m2 +n3
Here, I, =1, =1 -n =1 and
by = Limgp sl = mrand 0:=60°

IxI+1Ix(=D)+1xn

. cos 60° =
\/12+12+12 \[12+12+n
1 n
= = =32+ =4 = n’=6=n=1+/6.
2 \/gv2+n2

11
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47. (b) If the given points be A(2, 3, 4) and B (6, 7, 8), then their mid-point N(4, 5, 6) must A2 3,4)
lie on the plane. The direction ratios of AB are 4, 4, 4, 1.e., 1, 1, 1.
*. The required plane passes through N(4, 5, 6) and is normal to AB.
Thus its equation is
Ix-4)+1y-5+1z-6)=0=>x+y+z=15.
48. (b) The direction ratios of the line are 3 — 2, -4 - (-3),-5-1, ie, 1, -1, -6

+ s
Hence, equation of the line joining the given points is 12 =2 _13 =z —61 = r(say)

@B(6,7,8)

Coordinates of any point on this line are (r + 2, —r - 3, — 6r + 1)
If this poini Hes on $EEFgiven plane 2x + y + z = 7, then 2(r + 2) + (' r —3) + (- 6r + 1)
=T=r=-1
Coordinates of any point on this line are (-1 + 2, —(-1) — 3, —6(-1) + 1), i.e., (1, -2, 7).
50. (c) The point (4, 2, k) on the line also lies on the plane 2x — 4y +z = 7.
So,8-8+k=7T=k=7
51. (a) The given lines are : 3
y_(" ] 2-(-5)

=2 _y-cl) == Cl) x-
1 £ B 3

D.R'S of Ist line are: ;= 1, b, = -2, ¢, = 1

D.R.'S of IInd line are: a, = 2, b, = 3, Cy= &

Let ‘O’ be the angle between two lines, then
|aas +biby + 0y

cosO =
\];112+b12+012 -\ja%+b% +c%

= S Uy
cos6=0=0 2

53. (c) We have, z = 0 for the point where the line intersects the curve. Therefore,

x—2 _y+YgD-1 x—2"% pil = - it
7 YR € 1 and > l1=>x=5andy=1

Put these value in xy = ¢2, we get, 5 = ¢?
o JE :
54. (a) Direction ratios of AB are (4, -4, 2)=(2, 2, -1) > + P> +c*=9

Direction cosines are (i%, i%, il]

3
55. (c) Let the componcnts of the line vector be a, b, c. Then, a* + b* + ¢ = (63)?
Also g = _% = — = ) (say), then a = 3A, b = -2\ and ¢ = 6A and from (i) we have

b (6372 = 4942 = (632 = A =+ 2 = 49

Since, a = 3\ < 0 as the line makes an obtuse angle with x-axis, A = —9 and the required components are
27, 18, —54.

56. (b) Let yz-plane divides the line segment joining A and B in the ratios A : 1. The coordinates of the point C of
3A+5 4A+1 A +6
A+1 7 A+1"A+1

division are (

ceadait W _ =5
This point lies on yz-plane. e 0= A= 3
Hence, the coordinates of ¢ are (0 il %]

12
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60. (c) Let the length of the line segment be 7 its direction cosines be /, m, n, . Then its projections on the coordinate
axes are Ir, mr, nr.

Slr=2 mr=3and nr==6

SPP+m+nr=4+9436=r=49=r=1.
61. (c) Let /, m, n be the direction cosine

Then, / = cos0, m = cosP and n = cos©

WP+ m?+nt=1 = cos?0 + cos?P + cos?0 =1

= 2c0s20 + 1 — sin?P = 1 = 2cos20 — 3sin’0 = 0

= 5c0s20 = 3 = cos?0 = %

o, i L = 0——__] Y
62. (a) We have, | = cos45° = ﬁ,m~c0312 s and n = cosO

-hl'—‘

= P+ m? +n2—1:>;+;+coszﬂ—l=>coszﬁ

=>cos@=%=>9=60°.

63. (b) Vectors normal to the given planes are F?l— 20 —f +2k and 7, =3+ j + Ak
If the planes are perpendicular, then 7, 7,=0 =6 -2 +2A =0 = A =2

Z
§5, () Hoe, 5 =2 = —and s sm
Clearly, 3 x 1+2x — 66 x = =0

2
So, given lines are perpendicular to each other.

66. (d) We have, the line of intersection of the planes

- _ —-— _ : — ==
r-n,=d, and r-n, = d, is parallel to n, > n,.

Here,71)1=3f—j+l’€and'ﬁ‘2=f+4}_2]}

a ~ ~

e s
. RequiredWector S\, x 7, =3 -1 1| =-2f — 7} + 13k.
1 4 -2
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