ENSIONAL
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C CHAPTER - 11 >

THREE-DIMENSIONAL GEOMETRY

DIRECTION COSINES AND DIRECTION RATIOS OF A LINE

Direction cosines of a line direction cosines of a line is always 1, i.e. 2+ m? +
If the directed line OP makes angles a, 8, and y with n?=1o0rcos?a+ cos?B+cos?y=1

positive X-axis, Y-axis and Z-axis respectively, then

cos a, cos B, and cos v, are called direction cosines m

of a line.
They are denoted by |, m, and n. Therefore, | = cos a,
m = cos B and n = cos y. Also, sum of squares of

If a line makes angles 90°, 135°, 45° with the x, y and z-axes respectively, find its direction
cosines.

Direction cosines of a directed line are
unique.

Solution: Let the direction cosines of the line be |, m and n.
Here let a = 90°, B = 135° and y = 45°

As we know,

l=cosa m=cos Band n=cosy

Thus, direction cosines are:

l=cos 90° =0

m = cos 135°= cos (180° — 45°) = -cos 45° = -1/V2

n = cos 45° = 1/V2

Therefore, the direction cosines of the line are 0, -1/v/2, 1/V/2.

Direction Ratios of a Line

Number proportional to the direction cosines of a line, are called direction ratios of a line.

m n

(i) If a, b and c are direction ratios of a line, then é= > ==

(ii) If a, b and care direction ratios of a line, then its direction cosines are



a b

l=t—————— m= +———————=,n
va? + b2 + c? va? + b2+ c2
c

p— i—
(iii) Direction ratios of a line PQ passing through the

points P (X1, y1, z1) and Q (X2, Ya, Z2) are X — X1, Y2

- yi1 and z, - z; and direction cosines are
X2—=X1 Y2=V1 Z227Z1
PGl * 1PGI ’ IPQI

(i) Direction ratios of two parallel lines are
proportional.
(ii) Direction ratios of a line are not unique.

Show that the points (2, 3, 4), (-1, -2, 1),
(5, 8, 7) are collinear.

Solution: If the direction ratios of two
lines segments are proportional, then the
lines are collinear.

Let the given points are: A (2, 3, 4), B (-1,
-2,17 and C (5, 8, 7)

Direction ratio of the line joining the
points A (2, 3, 4) and B (-1, =2, 1), are:

((_1_2)9 (_2_3)9 (1_4)) = (_3’ -5, _3)
Where, a; = -3, b; = -5, ¢; = -3

Direction ratio of the line joining the
points B (-1, -2, 1) and C (5, 8, 7) are:

[(5- (-1)), (8- (-2)), (7-1)] = (6, 10, 6)
Where, a; = 6, b, = 10 and ¢, =6

Since, it is clear that the direction ratios
of AB and BC are of same proportions,
hence,

ax/a; = 6/-3 =-2

b,/b; =10/-5 = -2

c,/c1=6/-3 = -2

Therefore, the points A, B and C are

LINE

A line or straight line is curve such that all points on

the line segment joining two points of it lies on it.

A line in space can be determined uniquely, if

(i) Its direction and the coordinated of a point on it
are known.

CARTESIAN FORM

X-X1 _ ¥V Z-71

(ii) It passes through two given points.

Straight line

A straight line is a curve, such that all the points on
the line segment joining any two points of it lies on
it.

Equation of a Line through a Given Point and parallel
to a given vector b Vector form 7 = d@ + Ab where, d=
Position vector of a point through which the line is
passing b = A vector parallel to a given line Cartesian
form

where, (X1, Y1, z1) is the point through which the line
is passing through and a, b, c are the direction ratios
of the line.

If I, m, and n are the direction cosines of the line,
then the equation of the line is

X=X1 _ Y=V1 _ 221

l m n

Remember point: Before we use the DR’ s of a line,
first we have to ensure that coefficients of x, y and
Z are unity with a positive sign.

Find the vector equation of the line
which passes through the point A (1,2,3)
and is parallel to the vector 31+ 2j — 2k

Solution: It is given that, the line
passes A (1,2,3). Therefore, its position
vector through Ais d= i+ 2j+3kand
also the vector parallel to the line is b=
3t +2j — 2k The vector equation of the
line which passes through the point A
and parallel the vector bis given by 7 =
@ +Ab where Ais some scalar.
Therefore, the required
equation of the line is

7 =(1 4 2j + 3k)+ A3 + 2j — 2k)

vector

EQUATION OF LINE PASSING THROUGH TwWO
GIVEN POINTS
VECTOR FORM

If#=d+A(b—d), A€R where a and b are the
position vectors of the points through which the line
is passing.

= swhere, (X1, y1, z1) and (Xo, Y2, Z2) are the points through which the line is passing

X2—X1 y2—-y1 22121



Find the vector equation of the line passing through two points A (3,4, —-6)
and B (5, -2,7).

Solution: Given: A (3,4,-6)and B(5,-2,7)

Let @ and b be the position vectors of the two points A(x,y:;,z) and B(Xay2,z2)
respectively that lying on the line.

Thus, @ = 3{ +4) - 6kand b= 50— 2j +7k
As we know, the vector equation of the line passing through the two points
is 7 =a +A (b -@) where Ais some scalar quantity

Therefore, 7 = 3i + 4] -6k + A [(51 - 2] + 7k)—(31 +4j-6k)]
=7 =3i+4j -6k + A[(5] - 2j + 7k) - (3i + 4] — 6k)]

~ 7 =30+ 4j - 6k + A (21 - 6j+13k)

Find the Cartesian equation of the line passing through A (-2,1,0) and B (3,4, —1)

Solution: Given: A (-2,1,0) and B (3,4, -1)
As we know, the Cartesian equation of the line passing through two points A (x;,y,,2;) &
B (x2,¥2,2,) is —— =2 2L =24
X2=X1 Y2=YV1 22723
Therefore, the Cartesian equation of the line passing through A (-2,1,0) and B (3,4, — 1) is
x+2 =_'y_—:l _z-0 N xX+2 =y—1 _z—0

3+2  4-1 -1-0 5 3 -1

ANGLE BETWEEN TWO LINES VECTOR FORM
Angle between the lines # = @;+Ab,and # =a,+ub, is

_ b, - b,
|by] - b, |
Cartesian form: If 6 is the angle between the lines x;i = y;i = Z;i and
1 1 1

X=Xz _ Y=Yz _ Z—2Z3 | ajaz+biby+cicy

az b, c2

, then cos 0 =

Jateviect oz evgect

V(aibz—azby)?+(byca—by—bac)?+(craz—c2a1)?

or sin 6=
Jateviect (a3 vgect

Also, angle (6) between two lines with direction cosines, 4, m, m and b, m,, n,is given by cos 0 = Lb + nnm, +
M
Or

sin § = \/(m1n2 —myny)? + (nyl, —nyly)? + (my — I;my)?

Find the angle between the pair of lines by

7 =30+ 2j — 4k +A( + 2j + 2k) and # = 5i — 2j +u(3i + 2j + 6k)

Solution: Here b, = i+ 2j + 2k and b, = 31 + 2j+6k
The angle 6 between the two lines is given by

Cos(6) = biby | _ |@+2j+2k)(Bi+2j+6K)| _ [3+4+12| _ 19
“pilpzl| T | vitaraorarse || 3x7 | T 21

1 (19
Hence 6 = cos™? (H)



Condition of Perpendicularity: Two lines are said to
be perpendicular, when in vector formb,-b, =0; in
cartesian form asa, + bib, + cico = 0 or Lil, + mim, +
nin, = O [direction cosine form]

Condition that Two Lines are Parallel: Two lines are

parallel, when in vector form b;-b,=|b,||[b,| in
cartesian form @ = C_:f
az by C2

or oM _m

1y my ny,
[direction cosine form]
SKEW-LINE
If two lines do not meet and not parallel , then they

are known as skew line.
SHORTEST DISTANCE BETWEEN TWO LINES

Two non-parallel and non-intersecting straight lines,
are called skew lines. For skew lines, the line of the
shortest distance will be perpendicular to both the
lines.

Vector form: If the lines are 7 =a;+Ab; and 7 = @;+Ab,.
Then, shortest distance

(b1 X bz) -(a; X ay)

|b; x b,

Where aj,a, are position vectors of point through

which the line is passing and E bjare the vectors in
the direction of a line.

Cartesian form: If the lines are
XX _ YV _ZTh g XX YV _Zm%

az by c1 az b c2

Then, shortest distance,
X=X Yo=Y 2,4
A by ¢
d — a2 b2 CZ
\/(blcz _bzcl)z +(C1a2 _Czai)z +(a1b2 _aibz - azbl)2

Find the shortest distance between the
lines [; and [, whose vector equation are
F=i+j+M2i—j+k) and?=2i+j—k +u
(3i — 5] + 2k)

Solution: @; = i+j , a,=2{+j—k ,b, =
2i—j+kandb, =30—5f+2

a,—a, =i—k , byxb, = 3i—j—7k and
|b; x b,| = V59

Hence , the shortest distance between

0 . . 0 10
the given lines is given by d =75

Distance between two Parallel Lines: If two lines

L and L, are parallel, then they are coplanar. Let the

lines be 7# =a7’+AbT and 7 =1a; + Ub_f, then the distance

between parallel lines is

Bx(a—é—h)
o

If two lines are parallel, then they both have
same DR’s.

Distance between Two Points: The distance between
two points P (xi, y1, z1) and Q (Xa, Y2, Z2) is given by PQ

= \/(xz —x1)%+ (v, —y1)* + (2, — 2,)?

Mid-point of a Line: The mid-point of a line joining
points A (xi, Y1, z1) and B (X2, Ya, Z2) is given by
(X1+X2 Y1ty2 Z1+Zz)

2 72 7 2

Find the midpoint of a line segment
joining pointsP; = (4, —6,8) and
P,= (4,3, -5)

We’ll use the midpoint formula for the
midpoint M between points in three
dimensions.

_(X1tX2 yityz Z1tZp
m _( 2 7 2 2 )
where P, = (x4,¥1,Z;) and P, = (X,,¥3,2Z5).
We’ll plug in the points we’ve been given,
using P,= (4, -6,8) and P, = (4,3, -5).

m = (22,2225 = (4, -1.5,15)

PLANE

A plane is a surface such that a line segment joining
any two points of it lies wholly on it. A straight line
which is perpendicular to every line lying on a plane
is called a normal to the plane.

EQUATION OF A PLANE

(i)Equation of plane in normal form

Vector form: The equation of plane in normal form is
given by 7 = d, where 7 is a vector which is normal
to the plane.

Cartesian form: The equation of the plane is given by
ax + by + cz = d, where a, b and c are the direction
ratios of plane and d is the distance of the plane
from origin.

Another equation of the plane is Ix + my + nz = p,
where |, m, and n are direction cosines of the
perpendicular from origin and p is a distance of a
plane from origin.



If d is the distance from the origin and |, m and n are
the direction cosines of the normal to the plane
through the origin, then the foot of the
perpendicular is (1d, md, nd).

Find the vector equation of a plane which is
at a distance of 8 units from the origin and
which is normal to the vector 2i + j + 2k

Solution: Here, d = 8 and 7 = 2i +j + 2k
~ 7 2i+j+2k

T\l 3
Hence, the required equation of the plane
is

7.(Ct+3)+2k)=8

7. (2i+] + 2k) = 24

(ii) Equation of a Plane Perpendicular to a given
Vector and Passing Through a given Point
Vector form: Let a plane passes through a point A
with position vector @ and perpendicular to the
vector 7 then (# — d@)- 1= 0 This is the vector equation

of the plane.

Cartesian form: Equation of plane passing through
point (xi, 1, z1) is given by a (x — x1) + b (y — y1) + ¢ (z
— z1) = 0 where, a, b and ¢ are the direction ratios of
normal to the plane.

Find the vector equation of plane
passing through a point (2, -1, 3), and
having the direction ratios of its normal
as (5, 2, 4).

Solution: The coordinates of the point (2,
-1, 3) can be represented as a position
vector d =2i—j+3k. And the normal
having the direction ratios (5, 2, 4) can
be represented as a vector N = 51 + 2j +
4k.

The equation of a line passing through a
point and having a normal is (#-d).N=0
(7 — (20— J+ 3k)).(51 + 2 + 4k) = 0
Therefore, (F —(2i-j+ 3]?)).(52 +2/+
4k) =0

is the required vector equation of plane.

(iii) Equation of Plane Passing through Three Non-
collinear Points

Vector form: If 4, b and ¢ are the position vectors of
three given points, then equation of a plane passing
through three non-collinear points is (# — @)-{( b-d) x
(¢ - a)}=0.

Cartesian form: If (X, y1, z1) (X2, Y2, Z2) and (X, Ys, Z3)
are three non-collinear points, then equation of the
plane is

X=Xy Y—=V1 Z—24
Xy =Xy Y2—Y1 Z2—Z;[=0
X3 —X1 Y3— V1 23— 21
If above points are collinear, then
X1 V1 24
X2 Y2 Zz|=0.
X3 Y3 Z3

(iv) Equation of Plane in Intercept Form:

If a, b and c are x-intercept, y-intercept and z-

intercept, respectively made by the plane on the
y

. . . X z
coordinate axes, then equation of plane is —+ o+ =1

Write the equation of the plane whose intercepts

on the co- ordinates axes are -4, 2 and 3

respectively.

Solution: We know that the equation of a plane

having a, b and c intercept on the coordinate axes

is given by §+ %+§= 1

Here a = -4, b = 2, and ¢ = 3. So, the equation of
the required plane is

£+§+§=1 = -3x + 6y + 4z =12

(v) Equation of Plane Passing through the Line of
Intersection of two given Planes

Vector form:

If equation of the planes are #-7i; = di and #71; = da,

then equation of any plane passing through the

intersection of planes is 7-(n;+A7;)=d+Ad, where, A is

a constant and calculated from given condition.

Cartesian form: If the equation of planes are a:x + by

+ ¢z = dyand axx + byy + ¢,z = d,, then equation of

any plane passing through the intersection of planes

isaXx + by +ciz—-di+ A (ax +by+coz—-dy)=0

where, A is a constant and calculated from given

condition.

COPLANARITY OF TWO LINES

Vector form: If two lines # =a,+Ab,and 7 = @, +ub, are

coplanar, then (a;-a;)-(b,—b;)=0

Cartesian form: If two lines X=X _Y=¥%1 _Z-% and
& by G
X=X Y=Y _2-2 are
aZ bZ CZ
Coplanar, then [ 7% Y27% %274
b, c, |=0.

a, b, C,



Find the equation of the plane_that passes through the intersection of the planes t. (i +j + k) = 6 and
7 .(21+3j+4k) =-5 and passing through the point (1, 1, 1).

Solution: You must note that the vector equations of the two planes are given so the equation of the

required (third) plane will also be in vector form.
Given: m=r.(i1+j+k) =6

m,=r.(21+3] + 4k)= -5

Now, we already know that the equation of the required plane is m,+Am,=0 i.e.

[F.(1+7 + k) — 6+ [F.(21+3] + 4k)+5 ]=0

7.[ (147 + K)+1.(21+3) + 4K)] - 6 + 5A=0
(xi +yj + zk).[(i + ] + k)+A.(21+3] + 4k)]-6+51=0

Now since the required plane passes through (1,1,1), the point must satisfy the equation of the plane.

Putting x =1,y =1,z =1 we have -

(1 +7+K).[ (1+]+K)+ A(20+3] +4k)]-6+51=0
(1 +7 4 k) [(1+20)i+(1+3A)j+(1+41)k]-6+51=0
Taking the dot product, we have:
1+2A+1+3A+1+4A-6+51=0

8]

14

Replacing the value of A in the equation of the required plane gives us —

= Ba 9 6.7 _ o 15
F(A+Di+ A+ D+ A +Ik)=6- =
— (10, 231 4 435 _Q
r-(7‘+zl+7)-14
r. (201 + 23] + 26k) = 69

is the reauired eauation of the nlane in Vector form

ANGLE BETWEEN TWO PLANES

Vector form: If n;andmn, are normal to the planes
and 6 be the angle between the planes # -a;=d; and
7,= do, then 0 is the angle between the normals to
the planes drawn from some common points.

n;-n,

cosf =

|72, |73, |

The planes are perpendicular to each other,
if n;.n,= 0 and parallel, if n;.n, =|n;||n;|

Cartesian form: If the two planes are aixx + by + ciz =
di and axx + byy + ¢,z = d,, then

aﬁl_a'2+blb2+c1c2 .
\/af +b? +¢f -\/az2 +b? +c?

Planes are perpendicular to each other, ifaiaz + bib2
+ cicz = 0 and planes are parallel, if
a; by G

a b, ¢

Ccos0 =

Calculate the angle between the two
planes given by the equation 2x + 4y — 2z
=5 and 6x — 8y — 2z = 14.

Solution: As mentioned above, the angle
between two planes is equal to the angle
between their normal.

Normal vectors to the above planes are
represented by:

n, = 21+ 4j — 2k and n, = 6i — 8j — 2k

D s
niny

cos 0 =

[n7lInz]
cos 0 _|(2i+4j—2k).(6i—8j—21‘c) _ (zdﬁ)
| Va+ie+a36+64+4 | \ 39

0 = cos~?! (@)

DISTANCE OF A POINT FROM A PLANE
Vector form: The distance of a point whose position
vector is d from the plane 77 = dis |d-d 7|

(i) Ifthe equation of the plane is in the form 7 7 =
d, where 7 is normal to the plane, then the
perpendicular distance is |d-7 - d|/|7 |

(ii) The length of the perpendicular from origin O
to the plane 7 i =d/I7| [+ d=0]


https://byjus.com/maths/vectors/

Cartesian form: The distance of the point (xi, yi, z1)
from the plane Ax + By + Cz=D is

d _ |Ax1+By1+Cz,-D

VA?+B2+C?

Example

Find the distance of a point (2,5,-3) from
the plane 7.(6f — 3f + 2k) = 4

Solution: Here, d=2{+5—3k N =6i—

3j+2kandd=4

Therefore, the distance of the point (2,5,-
3) from the given plane is

|(2i+5j-3Kk).(61-3j+2k)-4| _ [12-15-6-4| _ 13

|6i—3j+2F| V36+9+4 7

ANGLE BETWEEN A LINE AND A PLANE
Vector form: If the equation of line is # = d@ + Ab and
the equation of plane is #A= d, then the angle 6

between the line and the normal to the plane is

b-f
|b|ln|
and so the angle ® between the line and the plane is
given by 90° - 0, i.e. sin (90° —-6) = cos 0

=]

sing =

Tl Ty
]

Cartesian form: If a, b and ¢ are the DR’s of line and
Ix + my + nz + d = 0 be the equation of plane, then

al+bm+cn

sin 6 =

JaZ+b2+c2\12+m2+4n2
If a line is parallel to the plane, then al + bm + cn =
0 and if line is perpendicular to the plane, then é:

m n

b c

Remember Points (i) If a line is parallel to the plane,

then normal to the plane is perpendicular to the line.

i.e. a1az + biby, + cico= 0

(ii) If a line is perpendicular to the plane, then DR’s

of line are proportional to the normal of the plane.
ﬂ=ﬂ=c—1where, ai, by and c¢; are the DR’s of a line
az by ¢

and a,, b, and ¢, are the DR’s of normal to the plane.

Find the angle between the line

XTH =2= ? and the plane 10x+2y-11z = 3

Solution: Let @ be the angle between the line
and the normal to the plane. Converting the
given equations into vector form, we have
#=(—t+3k) + A(2i + 3f + 6k)

And 7.(10%+ 2f - 11k) =3

b =2i+3j+ 6k and 7 = 101 + 2] — 11k

sin @ = |(2i+3j+6l}).(1oi+2j—11f<)|_| -40 |_8
~ | vatorsevioota+izi | l7x1sl 21
. _1(8
® = sin~?! (—)
21



QUESTIONS

Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

[ |

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
A
(b) ==
(c)6,—3,2

6 —3 2
(d)s 3

Statement-I: The point A(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 A(3,1,6)
and B(1,3,4).

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

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

The points A (0,1,2) , B( 2, -1, 3) and C(1,-3,1) are vertices
of

(a) An isosceles right angled triangle

(b) Right angled triangle

(c) An equilateral triangle

(d) None of these

The distance of the point (1, —5,9) from the plane x —
Yy + z = 5 measured along a straightlinex =y = zis:

(a) 3v/5 unit (b) 10v/3 unit
(c) 5v/3 unit 3v/10 unit

An equation of a plane parallel to the plane x - 2y + 2z-5
=0 and at a unit distance from the origin is :

(a) x-2y+2z+5=0

(b) x-2y+2z-3=0

(c) x-2y+2z+1=0

(d) x-2y+2z-1=0

If  the lines i=¥l_Z1l,qX3_2k_
2 3 4 1 2
% intersect, then k is equal to
(a)0 (b)-1
2 9
(C); (d);

Distance between two parallel planes 2x+y+2z=8 and 4x +
2y+4z+5=0is:-

(a) 2 (b)2
(c)2 (d)2

Qs.

Q9.

Q1o0.

Q1l1.

Qi2.

Q1i3.

Q14.

Q15.

If the lines xl;z:—:—and — ==—=—"are
coplanar, then k can have:
(a) Any value

(c) Exactly two values

(b) Exactly one value
(d) Exactly three values

A vector 1 is inclined to x-axis at 45°, to y-axis at 60° and
at an acute angle to z-axis. If His a normal to a plane
passing through the point (vV2,-11),
then the equation of the planeis :

(a) V2x-y-z=2 (b) V2x+y+z=2

(c) 3v2x —4y-3z=7 (d) 4/2x+7y+2=2

The acute angle between two lines such that the direction
cosines I,m, n of each of them satisfy the equations
£+m+n=0and £2+ m? —n? = 0is:-

(a) 30° (b) 45°

(c) 60° (d) 15°

Find the vector equation of the plane whose cartesian
form of equation is 3x -4y +2z = 5.

(a) 7. (31 — 4f + 2k)=5

(b) 7. (3t + 4] + 2k)=5

(7. (3i—4j—2k)=5

(d) 7. (3t +4j+2k)=5

If the projections of a line segment on the y and z-axes
in 3-dimensional space are 2,3 and 6 respectively, then
the length of the line segment is :

(a)7 (b)9

(c)12 (d) 6

If two lines L, and L, in space, are defined by

L, ={x =\/Zy+(\/7—1),z = (W2-1)y ++/A}and
L=&=vuy+1-vw,z=1-Vwy+

Ju}then L, is perpendicular to

L,, for all non-negative reals A and g, such that :

(@ A=u (b)A+#u

OVi+yu=1 (AA+pu=0

The equation of a plane through the line of intersection
of the planes x+2y=3,y-2z+1=0, and perpendicular to the
first planeis :

(a) 2x-y+7z=11

(b)2x —y+10z=11

(c)2x —y—9z=10

(d)2x —y—10z=9

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

(a) x+3y+6z=7

(b) 2x+6y+12z=-13

(c) 2x+6y+122=13

(d) x+3y+62=-7



Q1le.

Q17.

Q18.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

The equation of the plane passing through the point
(1,2, —3) and perpendicular to the planes 3x+y-2z=5 and
2x-5y-z=7, is:

(a) 3x-10y-2z+11=0
(c) 11x+y+172+38

(b) 6x-5y-2z-2=0
(d) 6x-5y+2z+10=0

The number of distinct real values

of A for which the lines 8 _yr_z8 and
1 2 A2
5yt _zil lanar is
n P - are cop
(a) 0, +v/2 (b) 0,2,-2
(C) 11_210 (d) 41510

A ray of light is incident along a line which meets another
line, 7x —y + 1 = 0, at the point (0, 1). The ray is then
reflected from this point along the line, y + 2x = 1. Then
the coefficient of x, y in the equation of the line of
incidence of the ray of light is

(a) (41,38) (b) (-41, 38)

(c) (41,25) (d) (41, -25)

The angle between the lines xz;z = y7—1 = % and x_—+12 =
o

(a) = (b) 3 3

(2 (d) cos™ (3)

Find the vector equation of the plane through the point
31 — j + 2k and parallel to the lines
#=—j+3k+A(2i—5—k)

and 7 =1—3f + k + u(—5i + 4f)

(a)7- (4 +5/—17k) +27 =0

(b)7#- (41 + 5] —17k) = 0

(c)7- (41 +5f—17k)+17 =0

(d) None

Find the coordinates of the foot of perpendicular drawn
from the origin to the plane " 2x-3y+4z-6=0.

12 18 —-24 -12 18 24
@ (G5 2) 0) (35035 2)

oE-28 wEed

29’29 29’29’29

. x=5 y
Two linesL;:— =—
0 3-a

z
—— are coplanar. Then a can take value(s)

z x—a y
=—andL,;—==—=
-2 0 -1

f;)ao (b) 2
(c)3 (d) 4

The distance of point (2,1, —3) parallel to the vector
(21 + 3j — 6k) fromthe plane2x +y +z+ 8 = 0'is :
(a) 50 (b) 70

(c) 90 (d) 45

The distance of the point (1, 0, 2) from the point of
intersection of the line xT—z = yTH = % and the plane x —
y+z=16,is

(a) 214 (b) 8

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q1.

(c)3+v21 (d) 13

If 1;, my,n; and 1, m,, n, are the direction cosines of two
perpendicular lines, then the direction cosine of the line
which is perpendicular to both the lines, will be

(a) (myn, — myny), (i, — Liny), (lm, — L,m,)

(b) (myn, + myny), (L, + iny), (Iym, + [;my)

(c) (myn, — myny), (L, — iny), (Iym, + [;my)

(d) (-m1nz-many ), (=14 L, — Iiny), (=lym, — [;my)

Perpendiculars are drawn from points on the line xT“ =
y+1
=
perpendiculars lie on the line"

=§to the plane " x + y + z = 3. The feet of

x_y-1_z=2 x_yz1_z=2
(a)s_ 8  -13 (b)z 3 -5
x_y-1_z=2 x _yz1_z=2
(C)4_ 3 -7 (d)z -7 5

Find the angle between the line 7=(i+2j—k)+
A(i—j + k) and the plane 7. (2i — j + k) = 4.
122 (b) sin~12

3 3

(c) sin‘lg (d) None

Yomn)

(a) sin

Which of the following is true

(a) Vector equation of a line that passes through two
given points whose position vector are d and b is 7 =
d- Ab

(b) Vector equation of a line that passes through two
given points whose position vector are @ and bis# =
d+ b

(c) Vector equation of a line that passes through two
given points whose position vector are @ and bis# =
—d- b

(d) Vector equation of a line that passes through two
given points whose position vector are @ and bis# =
—Gd+ Ab

Given, vectorsd@ = 21+ 3j —kandb = +k. Let U be a

vector coplanar with the vectors and bIf U is

perpendicular tod "and u-b=12, then isequal to:

(a) 21 + 8] + 16k

(b) 41 + 4j + 16k

(c) —4i + 8] + 8k

(d) —41 + 8] + 16k

Find the value of 42 when the projection of d = (Ai +§ +

4k) onb = (21 + 6§ + 3k) is 4units

(a)3 (b) 2

(c)5 (d)7

a
||—ﬁ

I SUBJECTIVE QUESTIONS I

Find the equation of the line through the
points (1, 2, 4) and (2, 4, 6) in vector form as
well as in cartesian form.



Q2.

Q3.

Q4.

Q5.

Q1.

Q2.

Q3.

Q4.

Q5.

Q1.

Q2.

Q3.

Find the co-ordinates of those points on the
X-1 y+2 z-3
=5
of 10 units from point (1, - 2, 3).

line which is at a distance

Find the equation of the line drawn through
point (3, 0, 1) to meet at right angles the line

X+1 y-2 z+1
3 -2 -1

X-1 y-2 z-3
2 3 4

Show that the two lines

X-4 y-

and Tl = 7 intersect. Find also the

point of intersection of these lines.

Find the length of the perpendicular from P (2,
X+l y-3 z+2

- 3, 1) to the line .
3 -1

I NUMERICAL TYPE QUESTIONS I

The distance between the planes 2x -y + 2z =
4 and 6x — 3y +6z =29

Find the distance of the point (1, 0, — 3) from
the plane x — y — z = 9 measured parallel to the
X-2 y+2 z-6

3 -6

line

Find the angle between the lines x — 3y — 4 =
0,4y -z+5=0andx+3y-1=0,2y—-z+6
=0

The length of the perpendicular from point (1, 2, 3) to
X-6_y-7_ z-7 .

the line is .
2 -2
The shortest distance between the lines X ; 3 = y—_18 =
z—3andx+3=y+7=z—6 is ‘
1 -3 2 4
I TRUE AND FALSE I

The plane through the point (1, 1, 1) which
passes through the line of intersection of the
planes x +y+z=6and 2x +3y +4z+5=0is
20x + 23y + 26z — 69 = 0

If the planes x —cy —bz=0,cx -y +az=0
and bx + ay — z = 0 pass through a straight line,
then the value of a2 + b2 + c2 + 2abc is 0

The angle 6 between the planes r.n, = dqjand
n, . n,

r. n,=dy is given by, cos 6 = — -
? In| |ny|

Planes are perpendicular ifn;. n,= 0 & planes
are parallel if n, =An,.
Q4. The distance between two parallel planes ax +
by + cx +d =0 and ax + by + cx + d* =0
|d—d’|

Ja? +b? +¢?

Q5. Work done against a constant force F over a

is

displacement $ is defined as W= F.§

I ASSERTION AND REASONING I

Direction (Q1- 5 ): Each of these questions contains

two statements , one is assertion (A) and other is

reason (R).Each of these questions also has four

alternative choice, only one of which is the correct

answer.

(a) Both A and R are individually true and R is the
correct explanation of A

(b) Both A and R are individually true but R is not the
correct explanation of A.

(c) Ais true but R is false

(d) A is false but R is true

Q1. Assertion(A) : The image of the point P(1, 3, 4)
in the plane 2x -y + z+3 =0is ( -3, 5,2).
Reason(R): The image ( x ,y, z) of a point (
X1,V1,21) in a plane ax +by +cz +d = 0 is given by
x—x; y—y1_ z—z _ 2(ax;+by;+cz; +d)

a b ¢ a? + b? + c?

Q2. Assertion(A) : Two sphere x? +y?+2z%2+2x +
2y+2z+5=0 and x> +y?+2z2+3x+3y+7z+
6 = 0 touch each other , then the equation of
common tangentisx +y +5z+1=0
Reason (R): If two spheres S; and S, touch each
other , then §; -5, =0 is common tangent
plane.

Q3. Assertion (A) : If (I, m,n) are direction cosines
of a line , there can be a line ,whose direction

. 12+4m?  [m2+4n?  [n2+12
cosines are { |——, [——, [——)

Reason (R): The sum of direction cosines of a
line is unity.

Q4. Assertion (A): Let us consider the straight line

L, =xlj=y2;3=% ,then DC’s of L; is
1 2 3
Via'Vid ‘14
Reason (R): DR’ s of line L, is (1, 2 ,3)
R 1 2 3
DR's of I, = <\/12+22+32 12422432 'J12+22+32> -
1 2 3



Q5.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Assertion (A) : The plane x +y + z = 4 is rotated
through 90° about its line of intersection with
the plane x + y + 2z = 4. Its equation in the new
positionis -x -y + 2z - 28 =0
Reason (R): Given planesare x+y+z=4

..... (a)
andx+y+2z=4 . (b)
Since the required plane passes through the
line of intersection of planes (a) and (b)
..its equation may be taken as
X+y+2z-4+k(x+y+z-4)=0

[ e |

Find the d.c's of a line whose direction ratios are 2, 3, —6

2 2 2 2 3 6
@<, =, > b) =, =,-2
7'5" 7 7T 7 7
2 3 2 3 4 6
© =, —-3 d=, -,z
7 4 7 77 7

The projections of a line segment on x, y and z axes are
respectively 3, 4 and 5. Find the length and direction
cosines of the Iine segment-

1 3 1
(253 ; 5\/_ s\/”\/__ (bI5V2; 5 S7 52V
1
5255557 3VZ 5555 5

If the line through the points (4, 1, 2) and (5, A, 0) is
parallel to the line through the points (2, 1, 1) and (3, 3, —

1), find A.
(a)3 (b)-3
(c)2 (d)a

Xx-1 y-2 z+1
¢/ m n
(1,2,-1)& (-1, 0, 1), then (¢, m, n) is-
(a)(-1,0,1) (b) (1,1, -1)
(€) (1, 2, -1) (d) (0, 1, 0)

If

is the equation of the line through

The equation of a line passing through the point (-3, 2, —
4) and equally inclined to the axes, are-

(@)x—3=y+2=2z-4 (b)x+3=y—-2=z+4
(c)x+3= y—2 =Z+4 (d) none of these
1 2 3

The co-ordinates of the foot of the perpendicular drawn
from the point A (1, 0, 3) to the join of the point B (4, 7,
1) and C (3, 5, 3) are-

57 17
(a) (515!?] (b) (51 71 17)

Q7.

Qs.

Q9.

Q1o.

Q1.

Q2.

Q3.

or(M+Kx+(1+ky+R2+k)z-4-4k=0

..... (©)
Since planes (a) and (c) are mutually
perpendicular,
SO+ k+(00+k)+(@2+k) =0
or,4+3k=0 or -2
3

Putting k = —% in equation (c), we get -x -y

+2z-28=0
This is the equation of the required plane.

(c)(g_z,zj (d)(_iZ,_EJ
3" 3’3 3’3" 3

The equation of the plane through the three points (1, 1, 1),
(1,-1,1)and (-7,-3,-5), is-

(a)3x—4z+1=0 (b)3x—4y+1=0
(c)3x+4y+1=0 (d) None of these

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—6z+19=0
(c)x+5y+6z+19=0

(b) x—5y+62—-19=0
(d)x—5y—-62—19=0

Find the angle between the planes 2x—y +z=6 and x +
y+2z=3is-
(a)m/3
(c)m/2

The equation of the plane passing through the line of
intersection of the planesx+y+z=1and 2x+3y—z+4=0
and parallel to x-axis is-
(a)y—-3z-6=0
(cly—z-1=0

(b)m/6
(d)o

(b)y—3z+6=0
(d)y-z+1=0

I SUBJECTIVE QUESTIONS I

What is the angle between the lines whose
direction cosines are
31 B

D e d XY= =

4’ 4 2 4’ 4 2

Find the angle between any two diagonals of a
cube.

Find the shortest distance and the vector
equation of the line of shortest distance
between the lines given by 7 = 3 + 8f + 3k + 1

(Bi—j+k)7T =3 -7j+6k+pn (-3 +2j+4K)



Q4.

Q5.

Q1.

Q2.
Q3.

Q4.

Q5.

01

Q2.

Q3.

Q4.

Q5.

Prove that the shortest distance between any
two opposite edges of a tetrahedron formed by
the planesy +z=0,x+z=0,x +y =0, x +y +z =

Baisy2 a.

Find the equation of the plane upon which the
length of normal from origin is 10 and direction
ratios of this normal are 3, 2, 6.

I NUMERICAL TYPE QUESTIONS I

The value of k for which the planes 3x — 6y — 2z=7
and 2x +y — kz = 5 are perpendicular to each other,
is

The distance between the planes x + 2y + 3z +
7=0and 2x+4y+6z+7=0is

If the product of distances of the point (1 1,1
from the origin and the planex -y +z+ k=0
be 5, then k=

Let L be the line of intersection of the planes
2x + 3y + z=1and x + 3y + 2z = 2. If L

makes an angle a with
the positive x-axis, then cos a equals

If the straight lines o228 gnd E2=
k 2 3 3

yT = ﬂ intersect at a point, then the integer k
is e ual to

I TRUE AND FALSE I

If a, b and c are direction ratios of a line, then
m n

L

a b c
The shortest distance between the lines [; and
I, whose vector equation are 7= {+] +7\(22—

j+k) and#=2i+j—k +p (3i—5j+2k) is 7
units.

The distance of the point (xi, yi, zi) from the
plane Ax + By + Cz=D is
d = Ax1+By1+Cz1—-D

VA?+B2+C?

The points (1, 2, 3) and (2, — 1, 4) lie on opposite
sides of the plane x + 4y + z — 3 = 0.

The image of the point P (3, 5, 7) in the plane
2x+y+z=0is(-9,-1,1).

I ASSERTION AND REASONING I

Direction( Q1- 5 ): Each of these questions contains
two statements , one is assertion (A) and other is
reason (R).Each of these questions also has four
alternative choice, only one of which is the correct
answer.

(a) Both A and R are individually true and R is the

correct explanation of A

(b) Both A and R are individually true but R is not the

correct explanation of A.

(c) Ais true but R is false
(d) A is false but R is true

Q1.

Q2.

Q3.

Q4.

Q5.

Assertion(A) : The equation of the plane
passing through (1, 2, 0) which contains the line

X+3_¥=1 272 {640y +132-10=0.
3 4 -2
Reason(R): Equation of any plane passing

through (1, 2, 0) may be takenasa (x —=1) + b (y
-2)+c(z-0)=0 ... (a) where a, b, c are the
direction ratios of the normal to the plane

Assertion(A) : The equation of linex +y — z -

3=0=2x+ 3y + z + 4 in symmetric from is
1 13
X—0 y+Z z+7
4 3 1

Reason (R): The points (0,
1, 1), (3,1, =3) are coplanar.

-1,0), (2,1, -1,(01,

Assertion (A) : Bisector of acute/obtuse angle:
First make both the constant terms positive.
Then (i) aqag + bibg + cqcy > 0 =origin lies on
obtuse angle

(i) ajap + bqby + cqcy < 0 = origin lies in acute
angle

Reason (R): If 6 is the angle between line X~ %
=YY% _Z7%4 4nd the plane ax + by + cz + d
m n
=0,
then sin 6 =
al + bm + cn

\/(a2 + b* + cz) \/62 + m o+ n
Assertion (A) : The equation of a plane cutting

. . X
intercept a, b, c on the axes is —+%
a

+E:1

c
Reason (R): The equation of a plane passing
through a point having position vector & normal

tovector n is(f +a)n.=0or r+n =a+n

Assertion (A) : The direction cosines of the

normal to the plane x + 2y -3z+4 = 0 are
-1 2 -3

<ﬁ:ﬁ :ﬁ)

Reason (R): Shortest distance between the two
parallel linesF =a,+ Ab & F =3, +ub is

(éz_él) X B‘
bl



MCQ I

(a) Projection of a vector " (¥) on x-axis = |F|£ =6

on y-axis = |Flm = -3

on z-axis = |¥|n = 2

Apply £2+m? +n?2 =1

6= 7{’${’=§ similarly m = —%,n =§

Mirror image of B(1,3,4) inplanex—y+z =5
x_—l _ y_—3 _ ﬂ _ -2(1-3+4-5) _

1 -1 1 1-141
>x=3,y=1z=6

~ mirror image of B(1,3,4) is A(3,1,6)
statement-1 is correct statement- 2 is true
but it is not the correct explanation. because it is
not necessary that to bisect the line joining
(1,3,4)and
(3,1,6) plane is always perpendicular to line AB
We observe that
AB=(2—0)2+(-1—-1)2+(3-2)2=3
BC=y(1-22+(-3+1)2+(1-3)*=3
CA=\(1-0)+(=3-1)+(1-2)*=3V2
Clearly, AB=BCand AB? + BC? = AC?

Hence, triangle ABC is an isosceles right angled
triangle

P(1-5 9N =Y T ¢

~

e
M

eq".ofaline || to

x=y=z and passing through (1,-5,9) is xT_l = yT+5 =
z

Letis meets planeat M(r + 1,r — 5,r + 9)
Put in equation of plane

x—y+z=5
r+1—-r+5+r+9=5
r=-10

Hence M (=9, —15,-1)
Distance PM =100 + 100 + 100 = 10+/3 unit

Let equation of plane parallel to x-2y+2z-5=0 be x-
2y+2z=k...(i). Distance of plane from
origin to (i) is 1

k
|5l =1
k = £3. Equation of required planeis x — 2y +
2z+3=0

SOLUTIONS

3—-1 K+1 0-1 2 K+1 -1
2 3 4 |=0>]2 3 4=
1 2 1 1 2 1

0=2Kk-9=0=>K=2
4x+2y+4z+5=0and4x + 2y + 4z — 16 =
0

od = |2l

VAZ+B2+C2

7

21 _
=l =3
(@-5) (exd)=0
-1 1 1
1 1 k
k 2 1
=>k’+k=0
>k(k+1)=0

>k=00rk= -1

:d=|

= =0

Let a, 5,y be direction cosine of vector n,a?+
p? +y?= 1:iz+i+y2 =1
i

Y= %{—% rejected }7? =—+ i_|_

k
V2 2 2

Equation of plane

1 1 1
E(X-\/E)-F;(}’-Fl)-l—;(z—l):()
V2x+y+z=2

l+m+n =0;#2+m?—-n?>=0

£ =—(m+n)
(m+n)2+m?—-n?2=0

(m+n)m+n+m-n] =0
m+n=0 orm=0

m=—n
Nown=0,m = —I

1 1
Thenl = Zm= —E,n =0
Then angle = cos 6 =§

B = T

3
The equation of the given plane is 3x -4y+2z =5
=(xi+yj+zk)(3i — 4f + 2k) =5
=7.(3t—4j+2k) =5

X

~ Projection of a line segment (op) on the x,y & z -
axes are 2,3& 6 respectively.



§13.

$14.

S15.

S1e.

$17.

$18.

(a)

(b)

(a)

(c)

(a)

(b)

[OM = 2,0N = 3,0Q = 6]

~ P(2,3,6)
22 + 3% + 62
49 =7
Ly ={x=Vly+ (VA-1),z= (V21— 1y +V1}
L 'X—(\/i—l)_g_ z—V2
T T T I
Lyfx =+uy+ (1 —vw),z= (1 —Vwy + Vu}
L x-(- m _y-0_ V&
o Ly ———= TS ~ Ly LT L,

=>(\/_)(\/—)+1+(\/_—1)(1—\/ﬁ)=0
S VAWE+ 1= VA + A+ —1=0
>VAi+\ui=0=21=p=0

(x+2y—-3)+Ay—-2z+1)=0
WO +Q2+A)2+(-21)x0=0
1+4+21=0

1=-3

2
(x+2y—3)—§(y—22+1) =0
2x—y+10z—-11=0
Let equation of plane parallel to x+ 3y + 6z =
lisx + 3y + 6z = A point on line of intersection is

(4,1,0), it also lie on plane x+3y+6z=A so required
planeis x+3y+6z=7

Normal vector of required plane is

ij k
n=[3 1 -2
2 -5 -1
=-111—j— 17k

Now, the plane passes through (1,2, -3),
~11x—D+ @y —2)+17(z+3) =0
=>1lx+y+17z+38=0

Since the lines
x-3 y—4 zZ+5 x=5 y—4 zZ+1
T T e T = s
are coplanar Thus,
1 2 A?
1 A? 2
5-3 4-4 -1-(-5

=0

A2 —2(0) + 22(=24%) =0
222[2—-22]=0
A=01=+V2

7x-y+1=0
Let slope of incident ray be m.
~ angle of incidence = angle of reflection

$19. (c)
$20. (a)
S$21. (c)
$22. (d)

|_9
T 13
9 m-7 9

1+7m 13

|1+7m -

1+7m 13

=13m—-91=94+63mor13m—91 = -9 — 63m

= 50m = —100 or 76m = 82
41

Sm=-orm==

2 38
:>y—1=—§(x—0)ory—1=%(x—0)
i.e. x+2y-2=0 or 38y-38-41x=0

Let a be the required angle,
(2i+7j-3k)-(-1+2j+4k)

cos a =

V21xv/62
cos @ = —2tie-1z
T VZixez
0
COS @ = ==
a=cos 10
T
a=-

2

The required planeis: (7 —77) - (5 X cf) =0
N
Now b X d = |2 -5 -1
-5 4 0 .
(0—-5)j+(B8—25)k =4i+5]—17k
F—@i—j+2k)-(4i+5/-17k) =0

74 +57—17k) — (3-4+(-1)-5+2

-(=17)) =0
7o(41+5/—17k) +27 =0
The given plane is 2x-3x+4z-6=0 ... (1)
Direction ratio of the normal to the plane is
<2,-3,4>.
The equation of the line through origin O (0,0,0)
and perpendicular to the plane (1) are
22 - (2)
2 -3 4
Any point on the line (2) is
N (24, —=32,4A), where 1is an
number.
If it lies on the line (1), then
2:21—3-(-31)+4-42-6=0
=>291=6
6

S A=—
29

. The foot of perpendicular from origin to the
given pIane is

= (0 +4)i -

arbitrary  real

6\ . 12 18 24
2.5, 3.5 4. ) je (2,212 )
29’ 29" ¥ 29 29’ 29’29
x=5 _y-0 _ z-0
0 3-a -2
X—a_l_ z
0 -1 2-a

will be coplanar if shortest distance is zero
5—a 0 0
= 0 3—a -2
0 -1 22—«
G-—a)(@®—-5a+4)=0,a=145
soa =14

=0



§23.

$24.

§25.

$26.

S$27. (a)

$28.

$29.

(a)

(d)

(d)

(b)

(d)

Equation of line AB
x=2 _y-1 z_+3 _

z_r1 =1

2 3 -6
LetB (24 + 2,31+ 1,—-61—13)
B satisfy plane2x + y+z+8=0
224 +2)+B1+1)—-61-3+8=0
A=-10
B (—18,—29,57)
Distance AB = +/400 + 900 + 3600 = 70

x-2 +1 z-2
Now let = = CALIEN

=1
4 12
Let P (34 + 2,44 — 1,121 + 2) be a point on the
line.

If point P lies also on the planex —y +z = 16

Then,
3A+2—-4A+1+124+2=16
= 11A1+5=16

= A=1

Therefore P (5,3,14) the distance of the point (1, O,
2) from P (5,3,14) using distance formula

=J(1 -5)2+ (0-3)% + (2 — 14)?
=16+ 9 + 144 =169 = 13

Letlinesare Lx +myy+nz+d =0... (i) and
Lx+m,y+n,z+d = 0..(ii)
Iflx+my+nz+d=
0 is perpendicular to (i) and (ii), then,
L, +mmy+nn =0,l, + mm, +nn, =0

m

n

miny;—mong - nqly—lin, - lymy—lomy
Therefore,
direction cosines are (m;n, — myn,),
(nyl; —1iny), (Iym, —l;my)

Any point Bon lineis (24 — 2,—1—1,34)
Point B lies on the plane for some A.
=>021-2)+(-A-1)+31=3
s41=6=>1=25B8=(127)
2 272
The foot of the perpendicular from point
(—2,—1,0) on the plane is the point A(0,1,2)
-7 5\ _

= DR.of AB = (1,7,2) = (2,-7,5)

y—1

X
Hence ==

z-2
-7 5

We know that sin 8 = b _ (= +k).(21-7+k) _n2
3.1/6 3

Bl
~12V2
3

0 =sin

Vector equation of a line that passes through two
given points whose position vector are d and bis
#=ad+Ab

Let @ = u,1 + u,j + uzk .As @ is coplanar with the

u u; Uus
vectorsaandb,[2 3 —-1|=0
0 1 1

$30.

S1.

S2.

(c)

4u; —2u, +2u; =0
2u; —u, +uz; =0..(1)

u-a=0
= 2u; +3u, —u3 =0..(2)
u-b=12

Su,+u; =12...(3)
Solving (1),(2) and (3),

u; = —4,u, =8,u; =16
Thus, U = —41 + 8] + 16k

=20+ 6j+ 3k
projection of a on b is given by: d. b
| b| = (22 + 62 + 32)1/2
b] = (4+36+9)/2 = (49)/2 =7
a unit vector in the direction of the sum of
the vectors is given by:
~_ b 20+6j+3k

YT 7
Now it is given that: d. b = 4
> (A +] +4k) - (L) =4
=>21+6+(3x%x4)=28
=>1=(28-12-6)/2
=>1=10/2=5

I SUBJECTIVE QUESTIONS I

Let A=(1,2,4),B=(24,6)
-

Now a = OA =
=27+4]+6R
Equation of the line through A(a) and B(b
) is T =a +t(b-a)

ori =i+ 2} +4k +t(i+2; +2k) ... (a)
Equation in cartesian form :

i+2]+4|2 = b = OB

Equation of AB is x-1_y-2_z-4 or,
2-1 4-2 6-4
Xx-1 y-2 z-4
1 2 2
Given line js X-t_Y¥*2_2-3 (a)
2 3 6

Let P=(1, -2, 3)

Direction ratios of line (a) are 2, 3, 6

2 3

77

Equation of line (a) may be written as
x-1 y+2 z-3
> - 3 & e (b)

7 7 7

. . . . 6
.. Direction cosines of line (a) are =




S3.

S4.

Sb5.

Co-ordinates of any point on line (b) may

be taken as 2r+1 Er—2, §r+3
7 7 7

2 3 6
Let =|—-r+1 —r-2, —r+3
Q (7 . 7 7 j

Distance of Q from P = r |

According to question | r | =10

r = £10 Putting the value of r, we have
44

ﬁ‘ E‘ 8_1 orQ= _E’ , _§
7 7 7 7 7 7

Given line is XFt_¥-2_2z+1 (a)
3 -2 -1

Let P =(3, 0, 1)

Co-ordinates of any point on line (a) may
be takenas Q=@r-1,-2r+2,-r-1)
Direction ratios of PQ are 3r — 4, — 2r + 2,
-r-2

Direction ratios of line AB are 3, - 2, — 1
Since PQ AB
3@r-4)-2(-2r+2)-1(-r-2)=0
=>9r-12+4r-4+r+2=0
=>14r=14=r=1

Therefore, direction ratios of PQ are
3 or, -1,0,-3

1, O,

x-3 y-0 z-1

Equation of line PQ is

1 0 3
or, x-3 _ y-0 _ z-1
-1 0 -3
Given lines are X-1_¥=2_2-3 (a)
2 3 4
angX-4_y-t_z-0 (b)

5 2 1
Any point on line (a) is P (2r + 1, 3r + 2, 4r
+3)
and any point on line (b) is Q (5A + 4, 2A +
1, )
Lines (a) and (b) will intersect if P and Q
coincide for some value of A andr.
L2r+1=50+4 = 2r-5Lr=3 ... (c)
3r+2=2A2+1 = 3r-2A=-1 ... (d)
4r+3=) = 4r-r=-3 ... (5)
Solving (c) and (d), we getr=-1,A=-1
Clearly these values of r and A satisfy eqgn.
(5)
Now P=(-1-1,-1)
Hence lines (a) and (b) intersect at (- 1, -
1, - 1.

X+1 y-3 z+2
3 -1

Given line is

PE(Q:_3:1)

Co-ordinates of any point on line (a) may
be takenas Q=(2r-1,3r+3,-r-2)
Direction ratios of PQ are 2r — 3, 3r + 6, —
r-3

Direction ratios of AB are 2, 3, — 1

Since PQ AB
22r-3)+3@r+6)-1(-r-3)=0
or,14r +15 =0 r= o2
14
-22 -3 -13 531
=[ZE2 222 . pQ = 292
Q ( 7 14’ 14 J Q 14
units.

I NUMERICAL TYPE QUESTIONS I

S1. (1) Given planes are 2x -y + 2z — 4 = 0.....(a)
3
and 6x -3y +6z-9=0 .. (b)
We find that & -2 _ &
a, b, ¢,

Hence planes (a) and (b) are parallel.
Plane (b) may be writtenas 2x -y +2z -3 =0

S2. (7)

PQ

..... (c)
Required distance between the planes =
B e |
22 (-2 +2% 3
Given planeisx-y-z=9 ... (a)
. . . X—=2 y+2 z-6
Given line AB is = =
3 -6
..... (b)

Equation of a line passing through the

point Q (1, 0, — 3) and parallel to line (b) is

x-1_y_ Z+38 _ roo (c)
2 3 -6

Co-ordinates of any point on line (c) may

be taken as

P(2r +1,3r, — 6r — 3)

If P is the point of intersection of line (c)

and plane (a), then P lies on plane (a),

@2r+1)-@Br)-(-6r-3)=9,r=1or P

=(3,3,-9)

Distance between points Q (1,0, — 3) and P

3,3,-9)

B
/ Q(1,0,-3)
A /

P

=B +(B-0F +(-9-(- 3)y -
J4+9+36 = 7.




S3.

S4.

-3y-4=0
(90) Given lines are X=3y } ..... (a)
4y-z+5=0
-11=
And X+ o (b)
2y-z+6=0

)]

Let A4, mq, Ny and A9, My, ny be the
direction cosines of lines (a) and (b)
respectively

Since line (a) is perpendicular to the
normals of each of the planes
X-3y-4=0and4y-z+5=0

~M-3my+0ni=0 .. (c)

And oM +4mq-ny=0 ... (d)

Solving equations (c) and (d), we get 610

_m oy M
0-(-1) 4-0 3 1 4

(Let).

Since line (b) is perpendicular to the
normals of each of the planes
Xx+3y-M=0and2y -z+6=0,

7\,2 + 3m2 =0 ... (5)
And 2mg - nyp =0..... (6)
s hg=-=3mgy or, % =my and
- n, _
No = 2mop or, - mo
L2 Me Moy ey,
-3 1 2

If 6 be the angle between lines (a) and (b),
then cosb = AqAy + mqmy + nqng

= (3k) (- 3t) + (k) (t) + (4k) (2t) = - 9kt +
kt + 8kt =0
.. 0 =90°.

Let us take a point on line (31 + 6,21+ 7,—21+ 7) .Direction ratio’s of line which is perpendicular to
given line BA+6—-1,2A+7—-2,-21+7—-3)=(3A+5,21+5,-21+4)

And the direction ratio’s of given line are 3,2, -2

These two lines are perpendicular,so 31 +5)x3+ 214+5)x2+ (-24+4)+(-2)=0

A= -1
So, pointis (2,4,6)

So, distance between (3,5, 9) and (1, 2, 3) is 7. ( by distance formula)

X-3_y—-8_z-3

S5. (3v/30) T e (i)

-1 1
ander3=y+7=Z_6 ....... (ii)
-3 2 4
Comparing the equation with,
XXy _ YY1 ZTE g g XX YV | 277
a, by c1 a; by c2
we get

= x,=3,y,=8,z7z=3anda; =3,b;=-1,¢c;=1
= x,=-3,y,=-7,2,= 6 anda, = =3,b, = 2,¢c, = 4

X =X1 Y2=V1 Z2— 2 -6 —-15 3
> @ by ¢ |=|3 -1 1| =-6(-4-2)+15(12+3)+3(6-3)=270
a, b, c, -3 2 4

V(ayb, — ayby)? + (byc; — ¢1b,)% + (610, — ,0,)?

= J((3(2) — (HED? + (D@ — )M+ (D(=3) = (D(3))?
= 270

Shortest distance between line is d.

X2—X1 Y2=Y1 22771

az by c1
=d= az by c2
V(aibz—azby)?+(bycz—c1bz)?+(craz—cz2a1)?
270
:>d=|ﬁ = d = 330




I TRUE AND FALSE I

S1. (True) Given planes are x+y+z-6=0 ..... (a)

And 2x+3y+4z+5=0 ... (b)
Given pointis P (1, 1, 1).
Equation of any plane through the line of
intersection of planes (a) and (b) is
X+y+z-6+k(2x+3y+4z+5)=0

..... (c)
If plane (c) passes through point P, then
1+1+1-6+k(2+3+4+5)=00rk=
3
14
From (c) required plane is 20x + 23y + 26z
-69=0

(False) Given planes are x —cy - bz=0 .... (a)

cx-y+az=0 ... (b)
bx+ay-z=0 ... (c)
Equation of any plane passing through the
line of intersection of planes (a) and (b)
may be
takenas x-cy-bz+A(cx-y+az)=0
or,x(1+Ac)-y(c+A)+z(-b+ai)=0...
(d)
If planes (c) and (d) are the same, then
equations (c) and (d) will be identical.
. l+ch  —(c+A) -b+ar
" b a -1

(i (i) (iii)
From (i) and (ii), a + ach = — bc - b\

or,A =— (a+bc) (5)
(ac+hb)
From (ii) and (iii),
or,A=— (@+be) (5)
(ac+hb)
From (ii) and (iii),
c+i=-ab+aZr or A= M .....
1-a?
(6)
From (5) and (), we have
—(a+bc) —(ab+c)
ac+b  (1-a%)

or,a - a3 + bc - a2bc = a2bc + ac2 + ab2
+bc or aZbc +ac?2+ab2+a3+aZbc-a
=0

or, a2 + b2 + ¢c2 + 2abc = 1.

S3. (True) The angle 6 between the planes 7 .n, = d4

and r. n,= dp is given by, cos 6 =
n, . n,
In | In;|

Planes are perpendicular ifn,. n,= 0 &
planes are parallel if n, =An,.
S4. (True) The distance between two parallel planes
ax+by+cx+d=0andax+by+cx+d’ =
|d—d'|

Ja? +b? +¢?

S5. (True) Work done against a constant force F over

0 is

a displacement § is defined as W= F.§

I ASSERTION AND REASONING I

S1. (a) The image of the point P(1,3,4) in the plane
2x —y +z+ 3 =0 is given by

x—=1 _y-3 _z—4 _ 2(2—-3+4+3)
2 -1 1 4+1+1
x-1 y-3 z—4
—_—_— == — = —2
2 -1 1

=>x=-3,y=5,z=2
~ Co- ordinate of image of the point P( 1,
3,4)is (-3,5,2).
Thus A and R are true and R is correct
explanation of A

S2.(a) Equation of the sphere are x? +y? +2z% +
2x+2y+4+2z+5=0 .......... ()
And x2+y2+7224+3x+3y+72+6=0

(x2+y2+2z2+2x+2y+2z+5) - (x> +y% +
z2+3x+3y+7z+6)=0

= —x—y—-5z2—-1=0

=>x+y+5z+1=0

Thus A and R are true and R is correct
explanation of A

S3. (c) If the direction cosines of any line is

{I,m,n),then P +m?+n?=1
So, for the direction cosines,
2
( /z_m) N
2

2
( ’m2+n2) +< ’n2+12> _ 12+m? +m2+n2 n
2 2 2 2

( 124m?  [m2+n? n2+12)
2’ 2’ 2
2
nZ+i2
—=PF4+m?+n?=1

2
While,l+m+n #1

S4.(a) Assertion (A) : Let us consider the straight

line L, = xlj =2 Z3l2 ,then DC’s of L; is

< 1 2 3 ) z
V12’ V14 ' V1&
Reason (R): DR’ s of line L, is (1, 2 ,3)
; DR’s of L, =
1 2 3
V12422432 " 12422432 " 12422432
(L 2 i)
Via’ V14 'V1a
Thus A and R are true and R is correct
explanation of A




S5. (a)

Assertion (A) : The plane x +y + z =4 is
rotated through 90° about its line of
intersection with the plane x +y + 2z = 4,
Its equation in the new position is —-x — y +
2z -28=0

Reason (R): Given planes are x+y+z =14
..... (a)

andx+y+2z=4 .. (b)
Since the required plane passes through
the line of intersection of planes (a) and
(b)

. its equation may be taken as
X+y+2z-4+k(x+y+z-4)=0

or 1+Kkx+(@0+KkKy+@2+k)z-4-4k=0
..... (©)
Since planes (a) and (c) are mutually
perpendicular,
~(+k+0+k+(2+k =0

or,4+3k=00rk=—%

Putting k = —% in equation (c), we get -x

-y+2z-28=0
This is the equation of the required plane.
Thus A and R are true and R is correct
explanation of A



Xt _ymz ozt (i)
MCQ 1 - 1 - _1 ....... I
Comparing (i) with given equation , we get

l=1,m=1,n= -1
S$5. (b) Since, line equally inclined to the axes.

S1. (b) If the direction ratios are given as x,y, z,
then the direction cosine are given by

x ¥y 2 sl=m=n..... (i)
JxZiy2i22 ' [xPty2iz2 ' [xPtyZiz2 The required equatiom of line is
So, the direction cosines for direction 32 [ using(i)]
ratios 2, 3, -6 are b s L yz ! zia
- - = ST cT ST
\2/4+39+3_6 ' Va+9+36 ’V4+9+36 >x+3=y—-2=z+4
70707 S$6. (a) Equation of line AB
S2. (c) Letl, m ,n be the d.c’s of the given line x4 _y=7 _z-1
segment PQ. A St A
~l=cosa,m=cosp,n=cosY T 2Tz
Where o, B, Y are the angles which the line Consider,% = % = 22;1 =r
segment PQ makes with the axes . x=-r+4,y= -2r+7,z=2r+1
Suppose length of line segments PQ=r. General point onthe line ABis (-r+4,-2r+7, 2r +1
Thus, projection of line segment PQ on x —axis = PQ )
cosa=rl. Direction ratios of perpendicular are -r +4 -1, -2r
Also the projection of line segment PQ on x -axis = 3 +7-0,2r+1-3
(given) i.e,-r+3,-2r+7,2r-2
~rl=3, Similarly , mr=4,nr=5 Since perpendicular is on line AB
Now squaring and adding there equations, Therefore , -1(-r+3) -2(-2r+7)+2(2r-2) = 0
we get Then,r=2
(Ir)? + (mr)? + (nr)? = r?[3%2 + 42 + 5?] Theref 3 di ¢ the f ;
= P22 +m?+n?) =9+16+25 erefore , co ; 7or1|7nate of the foot o
= r=5V2 [since 2+m?+n?= 1) perpendicular are (5 3 ,?)
Now direction cosine’s are . RN ~
o3 4+ 5 §7. (a) Wehave,a=i+j+k,b=1—-j+k,c=-71—-
5vZ '5v2 ' 5v2 3j — 5k
S3. (a) For parallel, lines, DC; s must be equal . Let, 7 = xi + yj + zk
~DCsfor1*=5-4,1—-1,0-2>1,1—-1,-2 Now , using the formula for plane,
~DCsfor2® =3-2,3—-1,-1-1=>1,2,-2 (F—&),[(E—&) X (E—&)] =0
HenceA—1=2=1=3 = {(x - Di+ @y - Dj+ (z - DEL{(-2)) x
S4. (b) Given equation isxT_1 = y—: = ZnLl (=81 —4j _A6k)} =0 X . 3
The equation of line passing through (1, 2, -1) and ( > {A(x B 121 oD+ - Dk}' {(_2]) %
1,0,1)is (12— 16k)} =0
x-1 _ y=0 _ z+1 =>12(x—-1)—-16(z—-1) =0
—1—;_1_ 0—2_2_ 41 = 12x—-16z—-12+16=0
:>_—2=y_—2=T >3x—4z+1=0

S8. (a) Given plane passes through (2, -3, 1)
Diretcion ratio line joining two points (3, 4,-1)and (2, -1, 5)
=22-3,-1-4,5—-(-1
= —-1,-5,6
Equation of the plane A(x —x;) + By — y;) + C(z—2,) =0
5D -2)+(=5)(y—-(=3)+6(z-1)=0
S>5EDE-2)+ (-5 +3)+6(z-1)=0
=>x+5y—6z+19=0



S9.

S10.

S1.

S2.

(a)

(b)

We know , the angle between two planes, a;x +
b,y+cz+d,=0anda,x+ b,y +c,z+d, =0
is,
1 ajaz+biby+cicy

\/a12+b12+012\/a22+b22+022
So, the acute angle between the plane 2x—y +z =
6andx+y+2z=3is
1 (@xD+(-1x1)+(1x2))

V224 (1241212412422

0 = cos”

6 = cos

6 = 60°

The equaton of the plane through the intersection
of the planex+y+z=1and2x+3y-z+4=0is

> x+y+z—-1)+A(2x+3y—2z+4)=0

> A+2D)x+ A +3)y+ A —-A)z+41—-1=
0

Since the plane parallel to x — axis,
1

2 1421=021= —

Hence, the required equation willbey-3z2+6=0

I SUBJECTIVE QUESTIONS I

Let 6 be the required angle, then cos6 =
MAo + MMy + NqNo

SIEEERE

s o =
16 16 4

The cube has four diagonals
OE, AD, CF and GB
The direction ratios of OE are
a,a,a or1 11

Y

G(0, a, 0) F(a, a, 0)

(a,a a)

D
(0,a,a)

(9] A X
(0,0,0) (a, 0,0)

C(0,0,a)
z

-.its direction cosines are —, —,—
N VB VBV
Direction ratios of AD are —a,a,aor - 1,1,

1.
~.its direction cosines are _—1 1 1

N NN

B(a, 0, a)

Similarly, direction cosines of CF and GB
respectively are

2t 1 ag . 2 1
V3 BT B V3 BT B

We take any two diagonals, say OE and AD

S3.

S4.

Let 6 be the acute angle between them,
then
®) BHEEEE 5

or, 0= cos™1 [l)
3

Given lines are

r=3i+8]+3k+x (3?—]+|2) ..... (a)

cos0 =

And ¥ =31 -7j+6k+p (—3?+2]+4f<)... (b)
Equation of lines (a) and (b) in cartesian
form is

A L B
\
90°
907
C M D
AB - x—3:y—8:z—3 Y
3 -1 1
And CD : x+3:y+7:z—6
© -3 2 4

=pu LetL=@BA+3,-A+8,L+3)
AndM=(-3u-3,2u—-7,4u+6)
Direction ratios of LM are
3A+3u+6,-A-2u+15 A - 4p - 3.
Since LM 1L AB
L3@BA+3u+6)-1(-A=-2u+15) +1 (A -
4u-3)=0

or, "\ +7u=0 .. (5)

Again LM 1L CD

=3 @A+3u+6)+2(-A—-2u+15)+4
A-4p-3)=0

or,-7A,-29u=0 ... (8)

Solving (5) and (6), we get A =0,u=0

. L=(3,8,3,M=(-3,-7,6)

Hence shortest distance LM =
JB+3P+(8+77+(3-6 = Jz70= 3
V30 units

Vector equation of LM is

r=3i+8j+3k+t (67+15]—3k)

Given planesare y+z=0 ... (i)
x+z=0 .. (i)
x+y=0 L. (iii)
xX+y+z=y3a .. (iv)
Clearly planes (i), (ii) and (iii) meet at O(O,

0, 0)
Let the tetrahedron be OABC



Q
(. 0, \/361) D
Let the equation to one of the pair of
opposite edges OA and BC be
y+z=0,x+z=0 ... (a)
X+y=0,Xx+y+z=+3a ... (b)
equation (a) and (b) can be expressed in
symmetrical form as
x-0 y-0 z-0

1 1 -1
and, x—0:y—0:Z— 3 a (d)

1 -1 0

d. r. of OA and BC are respectively (1, 1, -
1) and (1, - 1, 0).
Let PQ be the shortest distance between
OA and BC having direction cosines (A, m,
n)
PQ is perpendicular to both OA and BC.
A+m-n=0
And A -m=0

Solving (5) and (6), we get, gz

(say)
also, A2 + m2 + n2 =1

k2+k2+4k2=1 = k=4%

A

B C

:ii

b L omes Loy
J6' J6' J6

Shortest distance between OA and BC

i.e. PQ = The length of

projection of OC on PQ

=l (Xg =X)L+ (yg —yp) m+(z0 -z n|

A=

0 P A
\W
90°
90/
C Q B
1 1 2
= 1|0 +0 . —=++43 a — =
J6 J6 6

S5.

If p be the length of perpendicular from
origin to the plane and A, m, n be the
direction cosines of this normal, then its
equation is

AX+my+nz=p .. (a)
Here p =10

Direction ratios of normal to the plane are
3,2,6

N32+22+62 =7

". Direction cosines of normal to the required

S1. (0)

3 2 6
planeareA= -, m=—- ,n=—

7 7 7
Putting the values of A, m, n, p in (a),
equation of required plane is

§x+g y+E z=10 or, 3x+2y+
7 7 7

6z =70
I NUMERICAL TYPE QUESTIONS I

If the planes are perpendicular to each
other , then the dot product of direction
ratio’s is O.

=(3,-6,-2).(2,1,-k)=0
=26—-6+2k=0

=>k=0

S2. (2%) The equation of second plane can be

7
rearrange as x + 2y + 3z + 3=

The distance between parallel planes Ax
+By Cz + D; = 0 and Ax + By + Cz + D, us

given by
|D1 =Dyl
Jaz+p2ic2
Hence , for the given problem distance
between plane is given by ; ﬂ =7
> VI¥549 242

S3. (-6 0or 4) Let d, , d, be the distance of the point (

1
s4. (%

1,1, 1) from the origin ( 0, 0, 0) and plane
X-y+z+k=0

»dy={(1-02+(1-0)2+(1-0?2=V3

_l1-1+1+k|

And d, = NG

From the given condition, d;.d, =5
AVEXEH =5 |14kl =55 1+k= 15
~k=—6,4

)2x+ 3y +z=1,x+ 3y +2z =2
i j ok
2 31
13 2
A=i(6-3)—j4—1)+k(6-3)
i =31—3f+3k

=




__ 3i-3j+3k

V9+9+9
> 1, 1. 1z
a=zli \/§]+\/§k
1
cosa= -

S5. (-5) Given , two lines intersect at a point
.Therefore , the shortest distance between
them is zero .

k 2 3
~13 k 2|=0
1 1 -2

=>k(-2k-2)-2(-6-2)+3B3-k)=0
=2k*+5k—-25=0
>k= —5,%

Hence , integer value of k is -5.

I TRUE AND FALSE I

S1. (True) If a, b and c are direction ratios of a line,
l m n
then—-—=—=-
a b [
S2.(False) @, =i+/,a, =2{+j—k,b, =21—j+k and
b, =31 —5j + 2k
@, —-a,=0—k,b,xb, = 3i—j—7k and
|by x b,| = V59

S3. (True) The distance of the point (xi, yi, z1) from
the plane Ax + By + Cz=D is
d = Ax1+By1+Cz1—D
Jaz+p?+c?
S4. (True) Since the numbers 1+ 4 x2 +3 -3 =9
and 2 -4 +4 - 3 = -1 are of opposite
sign, then points are on opposite sides
of the plane.

S5. (True) Given planeis2x+y+z=0 ... (a)
Direction ratios of normal to plane (a)
are 2, 1,1
Let Q be the image of point P in plane
(a). Let PQ meet plane (a) in R then PQ

L plane (a)
LetR=Q2r+3,r+5,r+7)
Since R lies on plane (a)
22r+3)+r+5+r+7=0

or,6r+18 =0 r=-3
R=(-3,2,4)

Let Q=(a, B, 7)
Since R is the middle point of PQ

o+3

=3 = > = oa=-9and 2 =
B*s = B =-1and 4:—Y+7
2 2
= y=1

~Q=(-9,-11).

I ASSERTION AND REASONING I

S1. (a)

s2. (b)

Equation of any plane passing through (1,
2, 0) may be taken as
ax-N+b(y-2)+c(z-0)=0...(a)
where a, b, c are the direction ratios of the
normal to the plane. Given line is
Xx+3 y-1 z-2

..... b

3 4 -2 ()
If plane (a) contains the given line, then
3a+4b-2c=0 .. (c)

Also point (- 3,1, 2) on line (b) lies in plane
(@)
na(-3-N+b(1-2)+c(2-0)=0
or, —-4a-b+2c=0 ... (d)
Solving equations (c) and (d), we get
a b ¢ a
8-2 8-6 -3+16 6
(say). L. (5)
Substituting the values of a, b and c in
equation (a), we get
6(x-1N+2(y-2)+13(z-0)=0.
or, 6x + 2y + 13z — 10 = 0.
This is the required equation.
Thus A and R are true and R is correct
explanation of A.

or, =9:£ = k
2 13

Assertion(A): Let A, m, n be direction ratio
of line
then2X+3m+n=0andA+m-n=0

m
_ = —= or —_= —
3

let x = 0 then y-z=3
y+z=-

. - -13
solving that we gety = — ; z=—

4 4
1 13
line is passing through point [O, _’_T]
and having direction ratios 4, -3 and 1.
1,1
x-0_Yy _ 4
4 -3 1

Reason (R): The points (0, - 1, 0), (2,1, = 1),
(1,1, 1), (3,1, =3) are coplanar.

Let A=(0,-1,0),B=(12,1,-1,C=(1,1,1)
and D=(3,1, -3)

Equation of a plane through A (0, — 1, 0) is
ax-0)+b(y+1)+c(z-0)=0

or, ax+by+cz+b=0 .. (a)



S3.

(b)

If plane (a) passes through B (2,1, — 1) and
c@1,1

Then 2a+2b-c=0 ... (b)

And a+2b+c=0 ... (c)

From (b) and (c), we have
a _ b _ C E—E—E: K

242 -1-2 4-2 7 4 -3 2

(say)

Putting the value of a, b, c, in (a), equation
of required plane is

4dkx - 3k(y + 1) +2kz=0

or, 4x -3y +2z-3=0 ... (b)
Clearly point D (3, 1, —-3) lies on plane (b)
Thus point D lies on the plane passing
through A, B, C and hence points A, B, C
and D are coplanar.

Assertion (A) : Bisector of acute/obtuse

angle: First make both the constant terms

positive. Then (i) aqag + biby + cqcp > 0
= origin lies on obtuse

angle

(i) aqag + bqby + cqyco < 0 =origin lies in

acute angle

A is true.

Reason(R): If 6 is the angle between line

X=X, _Y-Y: _Z-2%

and the plane ax +
¢ m n

S4.

S5.

(c)

(d)

by + cz + d = 0, then sin 6 =

a/’ + bm + ¢cn

\/(a2 + b o+ cz) JE o+ m o+
R is true.
Assertion(A):

Intercept Form: The equation of a plane
cutting intercept a, b, ¢ on the axes is

A is true

Reason (R): R is false

Because , Vector form: The equation of a
plane passing through a point having
position vector & normal to vector n is (r

—a)n.=0orr.n=a.n

(A) Equation of plane is x + 2y -3z+4 =0
.Its direction rations are (1,2, -3)
- Direction cosines are (—, — ,—>)
Vid’' V14 ‘14
Hence A is false.
(R): Shortest distance between the two

parallel linest =a, + Ab &
(az _5-1) X 6 ‘
|b]

r =éz+p6 isd=

Hence R is true



