Line and Plane

EXERCISE 6.1 [PAGES 200 - 201]
Exercise 6.1 | Q 1| Page 200

Find the vector equation of the line passing through the point having position vector
—21 + ] + k and parallel to vector 41 — j + 2k.

Solution:

The vector equation of the line passing through A(@) and parallel to the vecter b is

T =a + b, where A is a scalar.

- the vector equation of the line passing through the point having position vector
—2i+j+ k and parallel to the vector 4i — j + 2k is
F= (—ﬂ + ] +17:) +A(4i —j+217:).

Exercise 6.1 | Q 2 | Page 200

Find the vector equation of the line passing through points having position vector
31 +4j — 7k and 61 — ] + k.

Solution:

The vector equation of the line passing through the A(a) and B(b) is

T—a+ }L(E — E,)J M is a scalar.

- the vector equation of the line passing through the points having position vector
31 +4] — 7k and 61 — j +kis

r= (31 +4f - 7k) +2| (61 - j + k) - (31 +4j - 7K)

e T = (3? +4j —T]E) +:f..(3§ —5j +81T;).

Exercise 6.1 | Q 3 | Page 200

Find the vector equation of line passing through the point having position vector
51 + 45 + 3k and having directicn ratios -3, 4, 2.
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Solution:

Let A be the point whose position vector is a = 51 — f-lj — 3];.

Let b be the vector parallel to the line having direction ratio = -3, 4, 2
Then, b= —31 +4j + 2k

The vector equation of the line passing through A(@) and parallel to bis T = a + Ab, where A

is & scalar.
- the required vector equation of the line is

f:5§+4j+311+l(—3§+4j+212).

Exercise 6.1 | Q 4 | Page 200

Find the vector equation of the line passing through the point having position vector

i + 2] + 3k and perpendicular to vectors i + ] +k and 21 — j + k
Solution:
letb=i+j+kand c =21 —]+k

The vector perpendicular to the vectors b and @ is given by

=i(1+1)—j1-2)+k(-1-2)
=2i+j—3k

Since the line is perpendicular to the vector b and &, it is parallel to b x c.

The vector equation of the line passing through

A(a) and parallel tob x Tis ¥ =a + (b x €), where A is a scalar.
Herejé,:§+2j+3];

Hence, the vector equation of the required line is T = (I + 23 + 3];) + }.(ﬂ —|—j — 3];)

Exercise 6.1 | Q 5| Page 200
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Find the vector equation of the line passing through the point having position vector

—1 — j + 2k and parallel to the linet = (; +2] + SE) + ?-.(Si +2j + E)

Solution:

Let A be point having position vector & = - j + 2k

The required line is parallel to the line

r= (i +2j +3E+}.(3§ +2j +]E)

- it is parallel to the vector

b=3i+2j+k

The vector equation of the line passing through A (@) and parallel to bis T = a + xb where
Ais a scalar.

- the required vector equation of the line is

I = (—i — ] +2E) +}.(3i+2j‘+]}).

Exercise 6.1 | Q 6 | Page 200

Find the Cartesian equations of the line passing through A(- 1, 2, 1) and having
direction ratios 2, 3, 1.
Solution: The cartesian equations of the line passing through (x1, y1, z1)and having
direction ratiosa,b,c are and having direction ratios a,b,c are
E — I y—1u &=
a b ¢

=~ the cartesian equations of the line passing through the point (-1, 2, 1) and having
direction ratios 2, 3, 1 are
r—(-1) y;E z—1
2 3 1

Exercise 6.1 | Q 7 | Page 200
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Find the Cartesian equations of the line passing through A(2, 2,1) and B(1, 3, 0).
Solution: The cartesian equations of the line passing through the points (x1, y1, z1) and

(X2, y2, z2) are

Ir— I o y—1i1 o 22— 2

2 — I N2 — i b A |

Here, (x4, y1.29) = (2, 2, 1) and (x5, y2, Zz) = (1, 3, 0)
-. the required cartesian equations are

r—2 y—2 z-1

1-2 3-2 0-1

Exercise 6.1 | Q 8 | Page 200

A(-2, 3,4),B(1, 1, 2) and C(4, —1, 0) are three points. Find the Cartesian equations of
the line AB and show that points A, B, C are collinear.
Solution: We find the cartesian equations of the line AB. The cartesian equations of the
line passing through the points (x1, y1, z1) and (X2, y2, z2) are

r—I Y- _ 2—=&

Ty — Iy ya—1n Zp— =
Here, (%, yq. Z1) = (-2, 3, 4) and (x5, y2. 22) = (4, -1, 0)

- the required cartesian equations of the line AB are
z—(—2) y—3 z—4

4-(—2) -—1-3 0-_4

L r+2 y—3 =z—4

6 —4 —4
r+2 y—3 z—4
3 =2 =2
C=(4-1,0
Ferx=4r$+2:4+2=

3 3
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y—3 —1—-3
Fory =-1, = =2
—2 —2
z—4 0—-4 _

-2 -2
- coordinates of C satisfy the equations of the line AB.

Forz =0, 2

o. C lies on the line passing through A and B.

Hence, A, B, C are collinear.

Exercise 6.1 | Q 9 | Page 200

Show that the lines given by

e+1 y+3 z-—4 dx—l—lﬂ_y—l—l_z—l
10 -1 1 M T 3T T3 T4

intersect. Also, find the coordinates of their point of intersection.

Solution: The equations of the lines are

r+1 y+3 z—4
10 ] 1 (say)..(1)

zr+10 y+1 z-—1
-1 =3 4

and =M ..(say)...(2)
From (1),x==1-10\,y=—=3—-A,z=4+A
=~ the coordinates of any point on the line (1) are (-1 — 10\, =3 —=A, 4 +A)

From (2),x=-10—-y,y=-1-3y,z=1+4p
=~ the coordinates of any point on the line (2) are (- 10—y, —1—-3p, 1 +4p)

Lines (1) and (2) intersect, if (—1—10\, =3 —=A, 4+ A)=(-10—-y,—1 -3y, 1 +4p)
~ the equation—1-10A=-10-y,—-3—-A=-1-3pand4 +A=1+4pare

simultaneously true.

Solving the first two equations, we get, A= 1, and u = 1.

These values of A and p satisfy the third equation also.

=~ the lines intersect.

PuttingA=1in(—-1—-10\,—3-A,4+A)or y=1in (10—, -1 -3y, 1 +4y), we get
the point of intersection (=11, — 4, 5).
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Exercise 6.1 | Q 10 | Page 200

A line passes through (3, -1, 2) and is perpendicular to lines

F— (i +j —1’%) +A(2i Pt +1}) and T = (zi +ij —3&) +,u(i Pt +21}).Find its
equation.

Solution:

Theline Tt = (i + j — ]}) — }b(ﬂ — Zj + fc) is parallel to the vector b = 2i — 25 + k and the line
T = (Zi +j- 3];) + ;L(i —2j + 2E) is parallel to the vector.© = 1 — 2] + 2k.
The vector perpendicular to the vectors b and € is given by

The vector perpendicular to the vectors b and € is given by

1

bxt=|2 -21

1-2 2
—i(—44+2)—jd—-1)+k(-4+2)
= —21—3j]—2k

Since the required line is perpendicular to the given lines,

it is perpendicular to both b and .

- Itis parallel tob x ©

The equation of the line passing through A (@) and parallel to b and € is
T=a-+ }.,(E- X E), where A is a scalar.

Here,a — 31 — j—i—ZE

.. the equation of the required line is

r— (31— j+2k) + (-2 - 3] - 2k)

or

T = (35 — 34+ 2]::{) + ,LL(ET + 3] + QE),where H=—A

Exercise 6.1 | Q 11 | Page 201
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— 2 —4 4
Show that the line — T J 5~ c +2 passes through the origin.

Solution:

The equation of the line is
r—2 y—4 z+4

1 2 —2
The coordinates of the origin O are (0, 0, 0)
xr— 2 0—-2
Forx =0, = ==2
1
y—4 0—4
Fory =0, = =—2
2 2
4 0+ 4
Forz =0, 2t = + = —
—2 —2

.. coordinates of the origin O satisfy the equation ofthe line.

Hence, the line passes through the origin.

EXERCISE 6.2 [PAGE 207]

Exercise 6.2 | Q 1 | Page 207

Find the length of the perpendicular (2, =3, 1) to the line
r+1 y—3 z+1
2 3 -1

Solutionl:

Let PM be the perpendicular drawn from the point P(2, -3, 1) to the line
r+1 y—3 z+1
2 3 -1

=, ..(Say)

The coordinates of any point on the line are given by

X==—1+2\,y=3+3\,z=-1-A
Let the coordinates of M be
(-1+2\,3+3\ -1-A) ..(1)

The direction ratios of PM are
—1+2A-2,3+3A+3,-1-A-1
i.e.2A—=3,3\+6,—A-2
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The direction ratios of the given line are 2, 3, -1.
Since PM is perpendicular to the given line, we get
22N-3)+3(BA+6)—-1(-A-2)=0
~A4N—-6+9A+18+A+2=0

~14M+14=0

asA==1.

PutA=-11in (1), the coordinates of M are
-1-2,3-3,-1+1)i.e.(-3,0,0).

=~ length of perpendicular from P to the given line
=PM

- (-3-2%+ (043 + (0 1)’

= ,/(25 +9+1)
= v/35units.
Solution2:
We know that the perpendicular distance from the point
P‘E‘ to the line T = a + 4b is given by
_ 12
‘_ _‘2 ((x — 1_1) .b

- | 1)
b|

Here,a =21 — 3] +ka=-1+3]-kb=21+3] -k
R - (2{—3j+l§)—(—i+3j—l§)

=31 —6j + 2k
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‘a—a‘z:32+{—6}2+22:9+36+4:49
Also, (&—a).B _ (35 6] +21'E). (21 +3j —1?;)
= (3)(2) + (=6)(3) + (2)(=1)

=6-18-2
=—14

|b| = \/22+32+(—1}2= V14

Substitutng these values in (1), we get

length of perpendicular from P to given line

= PM
2
i \/49 (=)
V14
=449 — 14
= 4/ 35 units.

Exercise 6.2 | Q 2 | Page 207

Find the co-ordinates of the foot of the perpendicular drawn from the point
2i — j 4+ 5ktotheline T — (115 . ch) + 1(10‘1‘ . 111?:).A|so
find the length of the perpendicular.

Solution:

Let M be the foot of perpendicular drawn from the point P (25 — 7+ 5E) on
the line

F— (11'1‘ . 31?;) + }h(wi _4f - 1112).

Let the position vector of the point M be

(115 _ 9 - BE) + ;.,(10'1‘ 4 - 111?:)
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= (11 +100)i+ (-2 —40)] + (-8 — 11k

Then PM = Position vector of M — Position vector of P
- [(11 F100)i 4 (—2 —40)f + (-8 — 11&)1’&] - (21 —i+ 51?;)

= (9+100)1 + (—1—43)j + (—13 — 11k

Since PM is perpendicular to the given line which is parallel to

b=10i —4j — 11k

PM1"b

~PM.b=0

{(9 +100)1 + (—1—42) — 11(-13 — 11;»)1'&]. (mi —4j - 111?:) —0
1009 + 10A) —4(-1-4A) - 11(13-11A) =0

=90+ 100A + 4 + 16A + 143 + 121A =0

L 23TA+ 237 =0

nh=-1

Putting this value of A, we get the position vector of M as i + 2] + 3k.

. coordinates of the foot of perpendicular M are (1, 2, 3).

Now, PM — (“i‘+2j+3l&)— (2‘1‘—5+5E)

Hence, the coordinates of the foot of perpendicular are (1, 2, 3) and length of

perpendicular = v/ 14units.

Exercise 6.2 | Q 3 | Page 207
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Find the shortest distance between the lines

F (4i—j)+z(i+2j—3f<) andfz(i—j+21'&)+p(‘i‘+4j—51})

Solution:

We know that the shortest distance between the skew lines
‘(52 —ay). (by x by)
|El * BQ| |

T=a; +Ab and T = a, + pbs is given by d =

= (-10+12)i — (-5 +3)] + (4 — 2)k

=21 +2j + 2k

and

Ay — a; = (i—j+2fc) — (4?—3)

- 37 + 2k

- (a2 —a). (by x By) = (—35 + 21'&). (2'1‘ 2§+ 21?;)

==3(2) + 0(2) + 2(2)
=-6+0+4

= -2

and

[B1 x Bo| = v/22 + 22 + 22
=v4+4+4

- 24/3
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- required shortest distance between the given lines
—2

2v3

= ——1units.
V3

Exercise 6.2 | Q 4 | Page 207

Find the shortest distance between the lines

at—l-lzy—i-l:z—l—l and m—3:y—5:z—7
7 —6 1 1 —2 1
Solution:

The shortest distance between the lines

T — I y—un Z— 2 L — Iy y—1u2 zZ—z2 ., .
= = and = = is give n by
5 my nq [y mi2 g
Ty — &1 Y2 — Y 22— 2
I]_ my T
Eg mo noy
d=

2 2 2
\/[mlng — many)” + (lony — 11n9)” + (lyma — lamy)
The equation of the given lines are
r+1 y+1 z+1 r—3 y—5 z— T
7 —6 1 1 —2 1
X1 2—1,}{1 :—1,21 :—1,}(2 = 3,}’2: 5,222?,

|1:?,m1:—6,r11:1,|2:1,m2:—2,n2:1

Ty — Ty Y2— Y1 22— 21 4 6 8
!!1 Ty ny = |7 —6 1
lo ma N 1 -2 1

=4(-6+2)-6(7/-1) + 8(-14 + &)

=-16-36-64
=-116
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and

(m1n2 — m2n1)? + (l2n1 — l1n2)? + (ltm2 - l2ma1)?
=(-6+22+(1-7)2+1-7)2+ (-14 + 6)
=16+36+64

=116

Hence, the required shortest distance between the given lines
—116

/116
=116
= 2v/ 29units.

Exercise 6.2 | Q5| Page 207

Find the perpendicular distance of the point (1, 0, 0) from the line

—1 1 10
T 5 = Y +3 = z—; Also find the co-ordinates of the foot of the

perpendicular.

Solution:

Let PM be the perpendicular drawn from the point (1, 0, 0) to the line
r+1 — 3 z—+ 10
N ) .(Say)
2 —3 8

The coordinates of any point on the line are given by x =—1+ 2\, y =3+ 3\, z=8 - A
Let the coordinates of M be

(=1 +2\,3+3\, -1-A) ..(1)

The direction ratios of PM are
-1+20\-2,3+3A+3,-1-A-1
i.e.2A-3,3A+6,— A -2

The direction ratios of the given line are 2, 3, 8.
Since PM is perpendicular to the given line, we get
22AN-3)+3(BA+6)-1(-A-2)=0

4N -6+9N+18+A+2=0

~14M+14=0
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sA=-=1.

PutA=-11in (1), the coordinates of M are
-1-2,3-3,-1+1)ie.(-3,0,0).

=~ length of perpendicular from P to the given line
=PM

- (=3-2+ (0+3)2 + (0-1)°

=sqri((25 + 9 + 1)

= v/35units.

Alternative Method :

We know that the perpendicular distance from the point

P|55| to the lin T = a + Ab is given by

I —al? — [@r (1)
b
Here, 5 =21 —3j+k,a=—-1i+3j —k,b=21+3] -k
% —a= 21—35+E)—(—1+3j—]l)
=31 —6j + 2k

nloo—a? =32+ (-62+22=9+36+4=49
Also, (50 — a).b — (33—6j+21;).(25+3j—1})

= (3)(2) + (=6)(3) + (A)(=1)
=6-18-2

- 14
b| = \/22 +32 4 (—1)°

V14

Substitutng tese values in (1), w get
length of perpendicular from P to given line
=PM
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f 2
o (5)
V14
- V49— 14
= x/ﬁu_nits
or
2+/6units, (3, —4, 2).

Exercise 6.2 | Q 6 | Page 207

A(1, 0, 4), B(O, -11, 13), C(2, -3, 1) are three points and D is the foot of the
perpendicular from A to BC. Find the co-ordinates of D.
Solution: Equation of the line passing through the points (x,1, y1, z1) and (X2, y2, z2) is

L—rn  Yy—-hn @ 202

Iy — Iy Ya — 1 29 — 21

=~ the equation of the line BC passing through the points B (0, —11, 13) and C)2, -3,1) is
r—10 y+ 11 z—13

2-0 —-3+11 1-—13

. , y+11 z—13

Le. 2(2) = = =X .[Sa
(2) 2 T (Say)

AD is the perpendicular from the point A(1, 0, 4) to the line BC.
The coordinates of any point on the line BC are given by
X=2\,y=-11+8\ z=13-12A

Let the coordinates of D be (2A, — 11 + 8A, 13 — 12A) ...(1)
= the direcion ratio of AD are
2AN—=1,A11+8A-0,13-12A- 4
i.e.2A—1,—11+8A,9—-12A

The direction ratios of the line BC are 2, 8, — 12.

Since AD is perpendicular to BC, we get

22N-1) +8(—11+8A)—12(9-12A) =0

~4N—2—-88+ 64N —-108 + 1442 =0

~212A-198=0
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198 99

A= =
212 gl[]ﬁ
Putting A = 200 in (1), the coordinates of D are
198 792 1188
—, 114+ —,13 — ——
106 106 106

106~ 106 ~ 106
_ 09 —187 95
l.e. ; , :

53" 53 ' 53

Exercise 6.2 | Q 7.1 | Page 207

) (198 —374 1!}0)
Le. ,

By computing the shortest distance, determine whether following lines

intersect each other.

™

r:G—ﬁ)+A@?+@;mdfz(ﬁ—j)+ﬁ6+j—ﬁ)
Solution: The shortest distance between the lines

T =a; +Ab; and T = as + ubs is given by

-(0-1i—(-2-1j+((2-0k
= —1+3]+2k

And

Get More Learning Materials Here : & m &N www.studentbro.in



- (@ —a1). (by x by) = i (—y+m+2g
= 1(=1) + 0(3) + 0(2)

-1

and

[&xEﬂ:xﬂ—U?+ﬂ+2?
=vV1+9+4+4
=v14

- the shortest distance between the given lines
—1

V14

1 .
———unit

V14

Hence, the given line do not intersect.

Exercise 6.2 | Q 7.2 | Page 207

By computing the shortest distance, determine whether following lines

intersect each other.

T —5H _ y—T _ z+3 and r—8 zy—?z z—D5H
4 —D —D 7 1 3

Solution:

The shortest distance between the lines

T —5H y—T z+3 r—8 y—T z—5H .
— — and = = is give n by
4 —b —5 7 1 3
L2 — &1 Y~ 1 22 A
I] mq nq
Ig Mo na
d =

\/(mlng — Moy }2 + (lany — 11f.|r1|,2}2 + (Iymg — Egml)g
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The equation of the given lines are
x—5 y—T z+3 r—8 y—T z—5H
4 —5 —5 7 1 3

X-] :—1,}f1 2—1,21 2—1,)(2:3,}"2: 5,22:7,

|1:T,m1:—6,n1:1,|2:1,m2:—2,n2:1

To—T1 Y2 — Y1 Z3— 21 4 6 8
Il st Ty =4 —5 -5
Ig Mo o 7 1 3

=4(-6+2)-6(7-1) + 8(-14 + 6)

=—-16 - 36 —64

=-116

and

(m1n2 — m2n1)? + (l2n1 — l1n2)? + (ltm2 - l2ma1)?
=(-6+2)2+(1-7)2+(1-7)2+(-14+6)
=16+ 36 + 64

=116

Hence, the required shortest distance between the given lines
| —116
| Vite
- V116

= 2v/29units

or

The shortest distance between the lines

282 X
= units

v 3830

Hence, the given lines do not intersect.

Exercise 6.2 | Q 8 | Page 207
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r—1 y+1 z—-1 r—3 y—k z

If the lines and = — — intersect
3 4 1 2
each other, then find k.
Solution:
The lines TTHh _¥Th _ 274 and TR _ ¥ 27a
L m ny ls ma no
Lo — L1 Y2 — 1 22— 21
intersect, if [, mq n | =0
ls ma ng
The equations of the given lines are
_ ]_ _ _ _
T :y—|—1:z la,r:u:lm 3:y sz
2 3 4 1 2 1

.'.X-] :1,}’1:-1,21:1,}{2:3,}’2:k,2220,
|«|:2,m1:3,n1:4,|2:1,m2=2,r12=1.

Since these lines intersect, we get

2 E+1 -1
2 3 4 =0
1 2 1

22(3-8)—(k+1)(2-4)-1(4-3)=0
£ -10+2(k +1)-1=0
2 2(k + 1) =11

ak+1 112
~k=9/2.
EXERCISE 6.3 [PAGE 216]

Exercise 6.3 | Q 1| Page 216

Find the vector equation of a plane which is at 42 unit distance from the origin

and which is normal to the vector 21 + j — 2k
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Solution:

If fi is a unit vector along the normal and p i the length of the perpendicular
from origin to the plane, then the vector equation of the plane T.4a = p
Here,n = 21 + j — 2k and p = 42

\/22+12 —2)?

e

=3
A
n = —_—
bel

1
. —(2 §— 2k)

3

th vector equation of the required plane is

1, . . .
f.[—(ziﬂ—zk)]:
3
.e. T. (21 +j- 21&) - 126,

Exercise 6.3 | Q 2 | Page 216

Find the perpendicular distance of the origin from the plane 6x —2y + 3z -7 = 0.
Solution: The equation of the plane is

6Xx—-2y+3z2-7=0

-~ its vector equation is

. (6“{ iy 31’%) -7 ()
where T = z1 + yj + zk

~ 1= 61— 2j 4+ 3kis normal to the plane.

8| = \/62 +(—2)* + 32
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Unit vector along 1i is

A 6i—2j+3k

ut 7

Dividing bothsides of (1) by 7, we get

i =

61 —2j + 3k 7

7 7

. F.n=1
Comparing with normal form of equation of the plane t. 0 = p it follows that length of perpendicular from origin is 1
unit.

Alternative Method :
The equation of the plane isGx -2y + 3z—-7 =0

| 6 2 3 B 7
“(62+(—2)?+3) (@+(_2)2+32)y+ V62 + (—2) + 32 ) V62 + (—2)° +3

i.e 2—|—3—7—1
ST RYT AR T

This is the normal form of the equation of plane.

. perpendicular distance of the origin frm the plane is p = 1 unit.

Exercise 6.3 | Q 3 | Page 216

Find the coordinates of the foot of the perpendicular drawn from the origin to the plane
2X + 6y — 3z = 63.

Solution:

The equation of the plane is 2x + 6y - 3z = 63.

Dividing each term by

\/22 + 62+ (—3)°

_ /49
we get
2 6 3 63
PRV RE T T

This is the normal form of the equation of plane.
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- the direction cosines of the perpendicular drawn from the origin to the plane are
2 6 3

l=—m=—,n=——
7 7 7
and length of perpendicular from origin to the plane is p = 9.

.. the coordinates of the foot of the perpendicular from the origin to the plane are
18 54 27

I e —. 2=
(Ip, mp,np)i.e ( = 7)

Exercise 6.3 | Q 4 | Page 216

Reduce the equation T. (35 +4j + 121::) to normal form and hence find
(i) the length of the perpendicular from the origin to the plane

(ii) direction cosines of the normal.

Solution:

The normal form of equation of a plane is T. i = p where 1i is unit vector along

the normal and p is the length of perpendicular drawn from origin to the plane.
Given pane is T. (35 +4j + 12]}) =78  .(7)
i — 31 4 4j + 12k is normal to the plane

~|a) = v/32 4+ 42 + 122 — V169 = 13
Dividing both sides of (1) by 13, get

) (3i+4j+121'&) 78
. _

13 T 13

3‘IL 4-‘- 124\
et (—i+—j+—k)=6
' (131 137 13)

This is the normal form of the equation of plane.
Comparing with T.h = p,

(i) the length of the perpendicular from the origin to plane is 6.
3 4 12

137137 13

(i) direction cosines of the normal are

Exercise 6.3 | Q 5| Page 216
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Find the vector equation of the plane passing through the point having
position vector i+j+kand perpendicular to the vector 4i +5j + 6k

Solution:

The vector equation of the plane passing through the point A(a) and
perpendicular to the vectorfiis T. = a. @

Here,

i+j+k

i
|

4i + 5j + 6k

=
Il

;aﬁ=(1+j+ﬁy(ﬁ44ﬁ+ﬁa
= (1)) + (1)(5) + (1)(6)

=4+5+6

=15

= the vector equation of the required plane is

r(ﬁ+ﬁj+ﬁﬂzﬂa

Exercise 6.3 | Q 6 | Page 216

Find the Cartesian equation of the plane passing through A( -1, 2, 3), the direction ratios
of whose normal are 0, 2, 5.

Solution: The Cartesian equation of the plane passing through (x1, y1, z1), the direction
ratios of whose normal are a, b, c, is

ax—x1)+b(y-y1)+c(z—z1)=0

=~ the cartesian equation of the required plane is

Ox+1)+2(y—-2)+5(z-3)=0

i.e.0+2y-4+5z2-15=0

i.e. 2y + 5z = 19.

Exercise 6.3 | Q 7 | Page 216

Find the Cartesian equation of the plane passing through A(7, 8, 6) and parallel to the
XY plane.
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Solution: The Cartesian equation of the plane passing through (x1, y1, z1), the direction
ratios of whose normal are a, b, c, is

aXx—x1)+b(y—-y1)+c(z-2z1)=0
The required plane is parallel to XY-plane.

=~ it is perpendicular to Z-axis i.e. Z-axis is normal to the plane. Z-axis has direction
ratios 0, O, 1.

The plane passes through (7, 8, 6).

=~ the cartesian equation of the required plane is

Ox—-7)+0(y—-8)+1(z—-6)=0

i.e.z=6.

Exercise 6.3 | Q 8 | Page 216

The foot of the perpendicular drawn from the origin to a plane is M(1,0,0). Find the
vector equation of the plane.
Solution:

The vector equation of the plane passing through A(a) and perpendicular to
fi 1sT. 1 = a. fi.

M(1,0,0) is the foot of the perpendicular drawn from origin to the plane. Then
the plane is passing through M and is perpendicular to OM.

if m is the position vector of M, then T = 1.

Normal to the plane is

~. the vector equation of the required plane is

T.1=1.

Exercise 6.3 | Q 9| Page 216

Find the vector equation of the plane passing through the point A(- 2, 7, 5) and
parallel to vector 41 —j +3k and i — j + k
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Solution:

The vector equation of the plane passing through the point A(@) and parallel

to the vectors b and @ is
r.(bxc)=a. (bxc) (1)
Here,a = —2i + 7j + 5k

= —4i —j + 5k
~ & (bx ) = (—2i +7j + 5atk). (—4i — j + 5k)
= (=24 + (NE) + 6)5)

=8-7+2
=26

. From (1), the vector equation of the required plane is T. (—4?1 —J+ 5];) =

26,

Exercise 6.3 | Q 10 | Page 216

Find the cartesian equation of the plane

F— (5“1‘—25—31&) +:a(’i‘+‘j+17:) +,u,('i —2j+31’&).
Solution:

The equation T = a + Ab + ut represents a plane passing through a point
having position vector a and parallel to vectors b and &.
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a=>5i—2)— 3k,
b=1i+j+k
c=1-2]+3k

—2 3
=(3+2)i-(3-1)j+(-2-1k

=51 —2j — 3k

-a

Also,

a.(bx¢t)
= =2

= a.a = |a

= 38

The vector equation of the plane passing through A(a) and parallel to
b and ©is

I.(bxc)=a. (bxc)

- the vector equation of the given plane is

r. (ﬁi _9f 31}) - 38

ff=xzi+yj+ zk, then this equation becomes

(m'i‘ +yj+ zE). (5i — 92— 31&) ~ 38

o 5Xx—2y -3z = 38.

This is the cartesian equation of the required plane.
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Exercise 6.3 | Q 11 | Page 216

Find the vector equation of the plane which makes intercepts 1, 1, 1 on the co-ordinates
axes.

Solution:

The vector equation of the plane passing through A(a), B (3) .C(€), where A,
B, C are non-collinear is T. (E X E) = a. (E X E) (1)

The required plane makes intercepts 1, 1, 1 on the coordinate axes.
- it passes through the three non-collinear points A =(1,0,0,B=1(0,1,0), C =
(0., 1)

a=1,b=j,c=k
AB=b-a=j—-i=-1+4]
AC=c-a=k-i=-i+k
i
ABxAC=|-11 0
-1 0 1

=1Tx1T+0x1+0x1

=1

. from(1)the vector equation of the required plane is T. (I + 3+ hﬂk) =1.
EXERCISE 6.4 [PAGE 220]

Exercise 6.4 | Q 1| Page 220

Find the angle between planes r .(i*+j*+2k")=13andr (2i*+"+k") = 31.
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Solution:

Find the angle between planes T. (I +3i+ EE) = 13 and 1“(25 +i+ E) =
31.

The acute angle O between the planes

T.fi; = d; and T.1nads is given by

cosf = nl.lilﬂ (1)
|0 | [Dg

Here,

i =1+ ]+ 2k

fll . flg

- (i+j+2fc).(2i‘+j+l§

e

= (@) + (1) + (2(1)
=2-1+2

=3

Also,

By =V124+12+22 =6

|ng| = \/2? +(-1)°+12=v6
-~ from (1), we have

3

V66

cc:-sﬁz‘
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Exercise 6.4 | Q 2 | Page 220

Find the acute angle between the line

T. (i +2] + ZE) + }\(ﬁ +3j — ﬁ];)and the plane T. (25 —j+ E) = 0.
Solution:

The acute angle B between the line ¥ = a + Ab and and the plane T.0 = d is
given by

b.n
b/[n]

sin @ =

e

Here, b=21 +3)] —6k,n =21 — j +k
~b.o— (2i + 3} —6E). (25 —j+1})
= (2)(2) + 3)=1) + (=6)(1)

=4-3-6
=—5

Also,

E|=\/22—|—32+(—6)2=v@:?

a| = \/22+(—1)2+12 — V6

-~ from (1), we have
—5 5

NARE NG

BE Sin_l(%\/ﬁ).

Exercise 6.4 | Q 3 | Page 220

SiﬂBZ‘

Show that the line T = (Ej — 3]}) - A(f +Ej + 3]}) and T = (23 —|—ﬁj + 3]}) - u(ﬂi - Sj —|—4]}) are

coplanar. Find the equation of the plane determined by them.
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Solution:

The lines T = a; + Aby and T = &y + Agby are coplanar If ay. (by x by) = a3. (by x by)
Here a; = 2j — 3k,a» = 2i + 6] + 3k,

b1 =1i+2j+3k, by =2i+3j+4k

- By — 8y = (25 1 6]+ 312) - (2j - 3]})

=21 +4j + 6k

. (by x by) = (2 - 3k). (=1 +2 - k)

=01 +20Q2) + (=3)(=T)
=0+4+3
=7

Soaq. (El x EIQ) = an. (El * E"E)

Hence, the given lines are coplanar.

The plane determined by these lines is given by

« £ (b1 % ba) = . (b1 x ba)

er (—i+2j-k) =7

Hence, the given lines are coplnar and the equation of the plane determined bt these lines is
I (—f + 2] —]}) =7

Exercise 6.4 | Q 4 | Page 220

Find the distance of the point 4i — 33 + k from the plane T. (2; + 3j — ﬁ];) = 21.
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Solution:

gl

The distance of the point A(@) from the plane T. i = pis given by d =

Here, a = 41 —3j+ﬁ,ﬁ:2i +3j —ﬁ];rp:21
;aj::@i—j+ﬁ)(ﬂ+ﬂj—ﬁﬂ
= (4)(2) + (= 3)(3) + (1)(=H)

=8-9-6
=—7

Also, |@| = \/EQ—I—BE +(—6) =v49=7

~. from (1), the required distance
B |—7 — 21|
T

= 4 units.

Exercise 6.4 | Q5| Page 220

Find the distance of the point (1, 1 —1) from the plane 3x +4y — 12z + 20 = 0.

Solution:

The distance of the point (x4, yy, ;) from the plane ax + by + cz + d = 0 is

ary + by, + ez +d
Va2 + b + 2

- the distance of the point (1, 1, — 1) from the plane 3x + 4y - 12z + 20=0is

3(1) +4(1 — 12(—1) + 20)
1/32 +42 4+ (—12)°

:‘3+4+12+2n‘

v9+16 4 144
39

4/ 169
39

13

= 3units.
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MISCELLANEOUS EXERCISE 6 A [PAGES 207 - 209]

Miscellaneous Exercise 6 A | Q 1 | Page 207
Find the vector equation of the line passing through the point
having position vector 31 + 43 — 7k and parallel to 61 — j +k

Solution:

The vector equation of the line passing through A(@) and parallel
to the vector bis T = a + Ab, where A is a scalar.
~. the vector equation of the line passing through the point having

position vector
31 + 4j — 7k and parallel to the vector 61 — j +kis
T = (zﬁ + 4 —7]}) +A(ﬁi —] +]}).

Miscellaneous Exercise 6 A | Q 2 | Page 207
Find the vector equation of the line which passes through the point
(3, 2, 1) and is parallel to the vector 21 + 23 _ 3k

Solution:

The vector equation of the line passing through A(@) and parallel
to the vector bis T = a + Ab, where ) is a scalar.
-. the vector equation of the line passing through the point having

position vector 31+ Zj +k and parallel to the vector
2i +2j —3kisT = (31 +2j +k) + A(21 +2] - 3k)
Miscellaneous Exercise 6 A | Q 3 | Page 208

Find the Cartesian equations of the line which passes through the
r+2 y—3 z+95

int (-2, 4, -5 d llel to the |i
point (=2, 4, =5) and parallel to the line 3 5 6
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Solution:

2 —3 51
:t‘:—lg- — Y s = z—(ii— has direction ratios 3, 5, 6. The

required line has direction ratios 3, 5, 6 as it is parallel to the given

The line

line.
It passes through the point (- 2, 4, - 5).

The cartesian equation of the line passing through (x4, y4, z1) and

having direction ratios a, b, c are

L—ITy Y- 22— 2
a b s

.. the required cartesian equation of the line are
z—(-2) y—4 z—(-9H)
3 5 6
r+2 y-—4 z+5
3 5 6

le.

Miscellaneous Exercise 6 A | Q 4 | Page 208

5 6

r+5 4 z+5
Obtain the vector equation of the line i = Yyt T :

Solution:

zr+5 y+4 z+5
3 5 6

This line is passing through the point A(- 5, — 4, — 5) and having

The cartesian equations of the line are

direction ratios 3, 5, 6.

Let a be the position vector of the point A w.r.t. the origin and b be

the vector parallel to the line.
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Thena = —51 —4] — 5k and b =31 + 5] + 6k.

The vector equation of the line passing through A(a) and parallel

to b isT = a + Ab where A is a scalar.

~. the vector equation of the required line is

T = (—5i — 43 —GR) +A(3i + 5] +6fc).

Miscellaneous Exercise 6 A | Q 5| Page 208

Find the vector equation of the line which passes through the origin and the point (5, -2,
3).
Solution:

Let b be the position vector of the point B(5, -2, 3).
Thenb =51 — 2] + 3k
Origin has position vector 0 = 01+ {}j + 0k

The vector equation the line passing through
A(a) and b(g)iﬂf = a+ A(b — &) where A is a scalar.

~. the vector equation of the required line is
r =0+ A(b—0) = A(51 - 2j +3k).

Miscellaneous Exercise 6 A | Q 6 | Page 208

Find the Cartesian equations of the line which passes through points (3, -2, —5) and (3,
-2, 6).
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Solution:

Let A =(3,-2, -5)and (3, -2, 6)

The direction ratios of the line AB are
3-3,-2-(-2),6-(-5)1.e.0,0,11.

The parametric equations of the line passing through (x1, y1, z1)
and having direction ratios a, b, c are

Xx=x1+a\,y=1y1 b\, z =21 + cA

-. The parametric equations of the line passing through (3, -2, -5)
and having direction ratios are 0, 0, 11 are
x=34+(0)Ay=—-2+0(A),z= -5+ 11X
lLe.x=3,y=-2,z=11A-5

~. the cartesian equations of the line are

x=3,y=-2,z=11A=5,Ais ascalar.

Miscellaneous Exercise 6 A | Q 7 | Page 208

Find the Cartesian equations of the line passing through A(3, 2, 1) and B(1, 3, 1).

Solution: The direction ratios of the ine ABare3-1,2-3,1-1ie.2,-1,0.

The parametric equations of the line passing through (x1, y1, z1) and having direction
ratios a, b, c are

X=x1+a\ y=yi+DbA z=2z1+cCA

= the parametric equations of the line passing through (3, 2, 1) and having direction
ratios 2, -1, 0 are

X=3+2\,y=2-Nz=1+0(A)

WX=3=2\y-2=-\z=1
S r—3 y— 2

“Az=1
2 1 M

-. the cartesian equations of the required line are
r—3 y—2
2 -1

,z=1
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Miscellaneous Exercise 6 A | Q 8 | Page 208

Find the Cartesian equations of the line passing through the point
A(1, 1, 2) and perpendicular to the vectors

b=1+42]+kand c=31+2] -k

Solution:

Let the required line have direction ratios p, q, I.

It is perpendicular to the vector

b=1+2]+kand c=31+2] -k

~. it Is perpendicular to lines whose direction ratios are 1, 2, 1 and

3,2 -1

Lp+2q+r=03+2q-r=0

p g T
2 1] |1 1 |1 2
Y I B P4
P g T
4 4 1
p q T
1 1 -1

.. the required line has direction ratios -1, 1, 1.

The cartesian equations of the line passing through (x4, y1, 1) and
T=T1 _Y—-%h _ z2—2

having direction ratios a, b, c are =
a b c

.. the cartesian equation of the line passing through the point (1, 1,

2) and having directions ratios -1, 1, - 1 are
r—1 y-—-1 2z-2
-1 1 =2
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Miscellaneous Exercise 6 A | Q 9 | Page 208
Find the Cartesian equations of the line which passes through the

point (2, 1, 3) and perpendicular to the lines
Z

z—1 y— 2 z—3 T y
1 2 3 M T3 T97F

Solution:
Let the required line have direction ratios p, q, r.

It is perpendicular to the vector
b=1+4+2]+kand c=31+2] -k

- it is perpendicular to lines whose direction ratios are 1, 2, 1 and

3,2,-1.
Lp+29+r=0,3+2q-r=20
p q T
2 1 1 1 1 2
R [ SR
P _9_T
—4 4 -1
P4 _ T
2 —7 4

~. the required line has direction ratios 2, -7, 4.

The cartesian equations of the line passing through (x4, y4, z1) and
T=1 _ Y-y _ z2—2

having direction ratios a, b, c are
a b c

~. the cartesian equation of the line passing through the point (2,
7, 4) and having directions ratios 2, -7, 4 are
r—2 y—1 z-2

2 =T 4
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Miscellaneous Exercise 6 A | Q 10 | Page 208

Find the vector equation of the line which passes through the origin and intersect the
linex—1=y—-2=z-3atright angle.

Solution:

_ .. x—1 y— 2 z—3
Th I = = = A (S
e given line Is 1 1 1 (Say)

-. coordinates of any point on the line are x =
A+lLy=A+2,2=A+3

.. position vector of any point on the line is
A+DI+A+2)7+A+3)k (1)

If b is parallel to the given line whose direction ratios are 1, 1, 1

thenb=1+]+k
Let the required line passing through O meet the given line at M.

. position vector of M

=m=A+1)14+A+2))]+A+3)k By (1)
The required line is perpendicular to given line

~ OM.b=0
;(A+1ﬁ+{k+2ﬁ4{k+3m}(i+j+ﬁ):0
CAFD)x14+(A+2)x14+(A+3)x1=0
~3A+6=0

LA=-2

2= (—2+ D)1+ (-24+2)]+(—2+3)k=—-1+k
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The vector equation of the line passing through

A(a) and B(E)is T—a-+ A(E — ﬁ),)« is a scalar.

-. the vector equation of the line passing through

O(0) and M(m)isT =0+ A(m — 0) = )a(—i + ];:) where A is

a scalar.

Hence, vector equation of the required line is T = }t(—i + E)

Miscellaneous Exercise 6 A | Q 11 | Page 208

Find the value of A so that the lines
l—xz Ty—14 z-3 dT—T;t:_y—E}_ﬁ—z
3 . 2 METT T T s

are at right angles.

Solution:

The equations of the given lines are
l—z T7y—14 2z-3

-(1)

3 2% 2

and

7T—Tx _ y—>5 _ 6 —z ©
3 1 5

Equation (1) can be written as:
—(z—-1) T(y—2) =z-3
3 2 2

z—1 y— 2 z—3

-3 2 2
T

le.

The direction ratios of this line are
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312—3,b1=— 6122

Equation (2) can be written as :

~7(z=1) _y-5 _ —(2—6)

3 1 )
i.e.I_l _ y—9D _ z—6
_3 1 —5
[

The direction ratios of this line are
—3
a2 = ?:bZ — ]-JGE = —>

Since the lines (1) and (2) are at right angles,

3132 + bjbz + C1C2 =0

(_3)(_3;‘") + (2;")(1)+2(—5) =0
(3)(5)--

Miscellaneous Exercise 6 A | Q 12 | Page 208

Find the acute angle between the lines

z—1 y— 2 z—3 r—1 y— 2 z—3
1 | g MC T 1 1
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Solution:

Let a and b be the vectors in the direction of the lines
x—1 Yy — 2 z—3 z—1 y—2 z—3
p— pu— d p— p—

1 1 g AE T 1 1
respectively.

Thena=1—)+2k,b=2i+]+k
~ab= (i -] +2fc). (zi +] +]§)
= (M) + = 1) + (2)(1)

=2-1+2
=3

|a|:\/12+(—1)2+22:\/6
b =Vv22+12+12=V6

If © is the angle between the lines, then

a.b 3 1
— = cos 60°

allb] Vv 2

.. B8 =60

cos B =

Miscellaneous Exercise 6 A | Q 13 | Page 208

Find the acute angle between the linesx=y,z=0and x=0,z=0.
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Solution:

: , T
The equations x = y, z = 0 can be written as — = %, z=0.
.. the direction ratios of the line are 1, 1, 0.

The direction ratios of thelinex=0,z=0, i.e, Y-axisare 0, 1, 0.

~. Its direction ratios are 0, 1, 0.

Let a and b be the vectors in the direction of the linesx =y, z = 0
andx =0,z =0.

- -

Thena=1i+],

= (N(0) + (1)(1) + (0)(0)
=1

3 = V12412 =2
5~ il -

If 8 Is the acute angle between the lines, then

1
= —— = cos 45°.

oo < | 2P _‘;‘
a[b) V2x1| V2

-8 =45°

Miscellaneous Exercise 6 A | Q 14 | Page 208

Find the acute angle between the linesx=-y,z=0and x=0, z=0.
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Solution:

: _ T
The equations x = —y, z = 0 can be written as 1

~. the direction ratios of the line are 1, 1, 0.

The direction ratios of the linex =0,z =0, i.e, Y-axisare 0, 1, 0.

~. Its direction ratios are 0, 1, 0.

Let a and b be the vectors in the direction of the lines x

andx=0,z=0.

= (1(0) + (1)(1) + (0)(0)
=1
3| =v12+12=v2
= i] -
If © is the acute angle between the lines, then
o a.b ‘ 1 ‘ 1 -
cos 6 = — | = = —— = cos 45°.
\5|b| V2 x1 V2
.. 0 =45°

Miscellaneous Exercise 6 A | Q 15 | Page 208

y,z=10

Find the co-ordinates of the foot of the perpendicular drawn from

z+3 y—1 z+4+4

the point (0, 2, 3) to the line s

Solution: Let P = (0, 2, 3)

Let M be the foot of the perpendicular drawn from P to the line
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r+3 y—-1 2z+4
5 2 3

A .(Say)

The coordinates of any point on the line are given by
X=5A-3,y=2\+1,z=3\-4
LetM=(5A-3,2A+ 1, 3A - 4) (1)

The direction ratios of PM are
BA-3-0,2A+1-2,3A-4-3

i.e. 5A—3A, 2A—- 1,3\ -7

Since, PM is perpendicular to the line whose direction ratios atr 5, 2, 3,
56A=3)+2(2A—-1)+3(3A-7)=0

W 25A—=15+4N-2+9A-21=0

~380-38=0

~A=1

Substituting A = 1 in (1), we get
M=(5-3,2+1,3-4)=(2,3,-1).

Hence, the coordinates of the foot of perpendicular are (2, 3, —1).
Miscellaneous Exercise 6 A | Q 16.1 | Page 208

By computing the shortest distance determine whether following lines intersect each
other :

T = (i+j —R) +,\(2i —] +]}) and f(zi + 2] —3]}) +u(i +] —2]1)
Solution: The shortest distance between the lines
T=a; +Ab; and T = as + ,ul_)g is given by
L | E=a). (b x B)
‘El X Eg‘

Here, a1 = 1 + ) — k,ay = 21 + 2] — 3k,
51:21 —j—l—];,]:_)g I—I—j—?];
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i ] k
“bixby=12 -1 1

1 1 -2
=2-1)1—(—4-1)j+(4+1k
=1—5)+5k

and
Ay —a; = (2'i+2j—3fc)—('i+j—]})

(a2 — &). (b x by) = 1. (21 + 2] — 3k)

and

by x bg| = \/(—1)2 + 32 + 22
_Vito+4

= V14

Shortest distance between the lines is 0.

. the lines intersect each other.

Miscellaneous Exercise 6 A | Q 16.2 | Page 208

Bycomputing the shortest distance determine whether the fllowng
r—5 y—T7 z+3
4 5 5

line intersect ech other : andx—-6=y

-8=z+ 2.
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Solution: The shortest distance between the lines

r—5 y—7 z+3

andx—-6=y-8=2z+ 2isgiven by

4 5 5
Ty — T Y-y 22— 2
[ mq 1
[5 Mo 9

d=

\/(mlng — mznl)E + (long — 1,n9)% + (lymsy — Egﬂll)z

The equation of the given lines are
r—5 y—7 z+3
4 5 5

andx-6=y-8=z+2
.'.}{1=5,y1=?,z123,3{226,3;2:8,22:2;

|1=4,m«|=5,n1=1,|2=1,m2=—2,n2=1

To—T1] Yo— Y1 22— 21 4 6 8
[ mq ny =|4 5 5
[5 Mo N9 —6 —8 2

=4(-6+2)-6(7-1) + 8(-14 + 6)

=—-16 - 36 —64

=-116

and

(m1n2 — m2n1)? + (l2n1 — l1n2)? + (lzm2 - l2ma1)?
=(-6+2)2+(1-7)2+(1-7)2+(-14 +6)
=16 +36 +64

=116

Hence, the required shortest distance between the given lines
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—116
v 116

= 2/ 2%9units

or
Shortest distance between the lines is 0.

. the lines intersect each other.

Miscellaneous Exercise 6 A | Q 17 | Page 208

If the lines
r—1 +1 z—1 r— 2 m z—2
2 3 4 1 2 1
intersect each other, find m.
Solution:
_ z—1 y+1 2z-1 r—2 y+tm z-—2 ,
The lines =3 =g and T = 5 = intersect, if
I —I1 Y2 — Y2 22— 2
aj by c1 =0 1)
as by Co

Here, (X1, y1,21) = (1,-1, 1),

(X2, y2, 22) = (2, - m, 2),
ar=2,b1=3,c1=4,
a=1,b2=2,c2=1

Substituting these values in (1), we get
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2—1 —m+4+1 2-—-1

2 3 4 |=0
1 2 1

1 1-m 1

2 3 4/ =0

1 2 1

13 -8)-(T-m)2-4)+14-3)=0
Lo +2-2m+1=0

L=2m =2

Lom=-=1.

Miscellaneous Exercise 6 A | Q 18 | Page 208

Find the vector and Cartesian equations of the line passing through the point (-1, -1, 2)
and parallel to the line2x -2 =3y + 1 =6z - 2.

Solution:

Let a be the person vector of the point A(-1, -1, 2) w.r.t. the origin.
Thena = —1 —j + 2k

The equation of given line is
2X—2=3y+1=6z-2

1 1
o 2(x—1)—3(y—|—§) :6(3_5)

-1 _yt+3 _ z—3
) G )

The direction ratios of this line are
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11
2’3’

Let b be the vector parallel to this line.

1.
— le. 3,2, 1
6

Thenb = 31 + 2] +k

The vector equation of the line passing through A(@)and parallel to b is
T = a + Ab, where )\ is a scalar

.. the vector equation of the required line is

F— (—'i —j —I—2fc) +A(3i+2§ +1%).

The line passes through (-1, — 1, 2) and has direction ratios 3, 2, 1

. the cartesian equations of the line are

z—(-1) y—(=-1) 2-2
3 2 1
z+1 y+1 z-—2

lLe. —
3 2 1

Miscellaneous Exercise 6 A | Q 19 | Page 208

Find the direction cosines of the lines
- e - -
F— (—21 +2] —k) +A(2i +3j).
Solution:
. — ® D 4 "~ & 2\ .
The lineT = (—21 + 23~ k) + )L(Zl + 33) is parallel to
b=2i+3j.

. direction ratios of the line are 2, 3, 0
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. direction cosines of the line are
2 3
V2213210 V2213240
e. 2 ) 5 , 0.
v13 /13

Miscellaneous Exercise 6 A | Q 20 | Page 208
Find the Cartesian equation of the line passing through the origin

which is perpendicularto x —1 =y -2 = z— 1 and intersect the line
z—1 y+1 =z-1
2 3 4

Solution: Let the required line have direction ratios a, b, ¢

Since the line passes through the origin, its cartesian equation are
x Y z

This line is perpendicular to the line

x—1=y—-2=z-1whose direction ratios are 1, 1, 1.

La+b+c=0 ..(2)
_ Tr—x — zZ— 2z . _
The lines L _ 979 _ ! intersect, if
a; by c1
Ira —I1 Y2 —1W1 22— 21
ay by c1 =0
as bs C2

Applying this condition for the lines

r Yy z d:r—l_y—i—l_z—l
a b ¢ ™ 2 3 4

we get

Get More Learning Materials Here : & m &N www.studentbro.in



1—-0 —1—-0 1—-20
a b c | =0
2 3 4

o 1(4b - 3c) + 1(4a-2c) + 13a-2b) =0
L4b-3c+4a-2c+3a-2b=0
~7a+2b-5¢c=0 ..(3)

From (2) and (3), we get

a b a
1 1| |1 1 11
et e [ e

a b c
7 12 5

~. the required line has direction ratios -7, 12, -5.

From (1), cartesian equation of required line are

r Yy oz

-7 12 -5
T Y

|.e.?:_—12:

ot

Miscellaneous Exercise 6 A | Q 21 | Page 208

Find the vector equation of the line whose Cartesian equations arey = 2 and 4x — 3z +
5=0.
Solution: 4x — 3z + 5 = 0 can be written as

5
4x=32-5=3(2z— =
X zZ (Z 3)
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B

r 773
'3 4
~. the cartesian equation of the line are
5
x zZ— 3
— = ——,y=2.

3 4
. . ) iy
This line passes through the point A(O, 2, E) whose position

o s Ds
vectorisa = 2j + Ek
Also the line has direction ratio 3, 0, 4.

f b is a vector parallel to the line, then b = 31 + 4k

The vector equation of the line pasing through
A(a)and parallel to b is T = a + Ab where A is a scalar.

-. the vector equation of the required line is
2 5 - - ~
F— (2j + Ek) + A(3i +4k).

Miscellaneous Exercise 6 A | Q 22 | Page 209

Find the coordinates of points on th line
—1 — 2 -3
* = y—Z = 5 which are at the distance 3 unit from

the base point A(l, 2, 3).

Solution:

The cartesian equations of the line are
—1 — 2 -3
* YT2_Z7% N _(say)

1 —2 2
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The coordinates of any point on this line are given by
X=A+1y=-2A+2z2=2\+3

LetM(A+1,-2A+ 2, 2A + 3) ..(1)

be the point on the in whose dstance from A(1, 2, 3) is 3 units.

. \/)\Jrl—12+(—2)HL2—2)2+(22«+3—3)2
VA2 4 4X2 402 =3

A2 = 3
~9X2 =9

A=+

WhenA=1,M=(1+1,-2+2,2+3) ..[By(1)]

i,e.M=(2,0,5)

WhenA=-1,M=(1-1,2+2,-2+3) ..[By(1)]

i.e. M=(0,4,1)

Hence, the coordinates of the required points are (2, 0, 5) and (0, 4, 1).
MISCELLANEOUS EXERCISE 6 B [PAGES 223 - 225]

Miscellaneous Exercise 6 B | Q 1 | Page 223

Choose correct alternatives :

If the line g = % = z is perpendicular to the line
;I!;]. = y—:la—Z = ;:?,thentheualueofkis
1. 11/4
2. -11/4
3. 11/2
4. 4/11

Solution: - 11/4

Miscellaneous Exercise 6 B | Q 2 | Page 223
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Choose correct alternatives :

The vector equation of line 2x—1=3y +2=z-21s

Options

1. 2. . L
T:(Ei—§j+2k)+k(3i+2j+6k)

]_,.-., - P ~ ~
F— (Ei—j)+A(i—2j+6k)
F— (i+j)+h(i-2j+ﬁ]})

Solution:
: 2 . - * 2 -
T = (51—5] —|—2k)+}.(31—i—2j—|—6k)

Miscellaneous Exercise 6 B | Q 3 | Page 223

Choose correct alternatives :

The direction ratios of the line which is perpendicular to the two lines
x—T7 y+17 z—6 z+5 y+3 2z—6
= = and = =
2 —3 1 1 2 —2
1. 4,5,7
2. 4,57
3. 4,-5 -7
4. -4,5,8
Solution: 4,5, 7

are

Miscellaneous Exercise 6 B | Q 4 | Page 223
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Choose correct alternatives :

The length of the perpendicular from (1, 6,3) to the line
T y—1 z—2

1 2 3
3

. V11)

V13

4. 5

Solution: V13

w nh e

Miscellaneous Exercise 6 B | Q 5| Page 224

Choose correct alternatives :

The shortest distance between the lines

T = (i+2j+fc)+)\(i—j+fc) and T = (zi—j—fc)+,u,(21+j+2fc) is

13
12
312

4. \3/2
Solution: 3/V2

w np e

Miscellaneous Exercise 6 B | Q 6 | Page 224

Choose correct alternatives :

The lines

r—2 y—3 z—4 dx—l_y—4_z—5
11—k Tk T 2 T a1 °F

coplnar if

1. k=1or-1
k=0or-3
k=+3

k=0or-1

oW
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Solution: k=0o0or—-3
Miscellaneous Exercise 6 B | Q 7 | Page 224
Choose correct alternatives :
_ T z r—1 — 2 z—3
The lines — = Jg_2 and _ Y — are
1 2 3 —2 —4 6

perpendicular

intersecting

L

skew
4. coincident
Solution: intesecting

Miscellaneous Exercise 6 B | Q 8 | Page 224
Choose correct alternatives :

Equation of X-axis is

1. x=y=z

2.y=2

3. y=0,z=0

4. x=0,y=0
Solution: y=0,z=0

Miscellaneous Exercise 6 B | Q 9 | Page 224
Choose correct alternatives :

The angle between the lines 2x =3y =—zand 6x=—-y=-4zis

45°
30°
0°

4. 90°
Solution: 90°

w N E

Miscellaneous Exercise 6 B | Q 10 | Page 224

Choose correct alternatives :
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Te direction ratios of the line 3x+1 =6y —-2=1-z are

2,1,6
2,1,-6
2,-1,6

4. —-2,1,6
Solution: 2,1,-6

adi A

Miscellaneous Exercise 6 B | Q 11 | Page 224

Choose correct alternatives :

The perpendicular distance of the plane 2x + 3y — z = k from the origin is V14 units, the
value of k is

1. 14
2. 196
3. 2V14
4. \14/2
Solution: 14

Miscellaneous Exercise 6 B | Q 12 | Page 224

Choose correct alternatives :

The angle between the planes
F. (i _ 9] +3];) +4—0and T (21 4] —3];) +T7=0is

Cptions
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Solution:

9
—1 v
cos (14)

Miscellaneous Exercise 6 B | Q 13 | Page 224

Choose correct alternatives :
If the planes T. (21 — ] —l—ft) =3 and T. (41 -] —I—;L];:) =5
are parallel, then the values of A and p are respectively

Options

1
=, -2
2)

, 2

b | =

Solution:

1
72
Miscellaneous Exercise 6 B | Q 14 | Page 225

Choose correct alternatives :

The equation of the plane passing through (2, -1, 3) and making equal intercepts on the
coordinate axes is

X+y+z=1

X+y+z=2

X+y+z=3

DN PR

X+y+z=4
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Solution: x+y+z=4

Miscellaneous Exercise 6 B | Q 15 | Page 225

Choose correct alternatives :

Measure of angle between the plane 5x —2y +3z—-7=0and 15x -6y +9z+5=01s
1. 0°
2. 30°
3. 45°

4. 90°
Solution: 0°

Miscellaneous Exercise 6 B | Q 16 | Page 225
Choose correct alternatives :

The direction cosines of the normal to the plane 2x —y + 2z = 3 are

Options
2 —1 2
37373
-2 1 -2
373 3
2 1 2
3’373
2 —1 -2
3’37 3
Solution:
2 —1 2
3’373

Miscellaneous Exercise 6 B | Q 17 | Page 225

Choose correct alternatives :
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The equation of the plane passing through the points (1, -1, 1), (3, 2, 4) and parallel to
Y-axis is :
3x+22-1=0
3x-2z=1
3x+22+1=0
4, 3x+2z2=2
Solution: 3x-2z=1

L

Miscellaneous Exercise 6 B | Q 18 | Page 225

Choose correct alternatives :

The equation of the plane in which the line

x—5 y—T7 z+3 xr—8 y—4 z—5
= = and = =3 lie, is

4 4 —5 7 1

1. 17x-47y-24z2+172=0

2. 17x+47y—-24z2+172=0

3. 17x+47y+24z+172=0

4. 17x—-47y+24z+172=0
Solution: 17x — 47y —24z +172=0

Miscellaneous Exercise 6 B | Q 19 | Page 225

x+1 —m z—4
_ Y PR lies in the plane 3x — 14y +

bz + 49 = 0, then the value of m is

If the line

1. 5

2. 3

3.2

4, -5
Solution: 5

Miscellaneous Exercise 6 B | Q 20 | Page 225
Choose correct alternatives :

The foot of perpendicular drawn from the point (0,0,0) to the plane is (4, -2, -5) then the
equation of the plane is
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4x+y+5z=14
4x =2y =5z =45
X—2y—-5z=10
4. 4x+y+6z2=11
Solution: 4x -2y — 5z = 45.
MISCELLANEOUS EXERCISE 6 B [PAGES 225 - 226]

ad A

Miscellaneous Exercise 6 B | Q 1 | Page 225

Solve the following :
Find the vector equation of the plane which is at a distance of 5 units from the origin and
which is normal to the vector

2i +]+2k

Solution:

If i is a unit vector along the normal and p i the length of the
perpendicular from origin to the plane, then the vector equation of
the plane T.1 = p

Here, i = 21 + ] + 2k and p=>5

= 4/22 412 4 (2)°
V9

=TT
v
=] ‘ =]

B

3 (21 i+ Zk)

~. the vector equation of the required plane is
| P .

. [§(2i +j +2k)} iy

et (21 +]+2k)=15

=i
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Miscellaneous Exercise 6 B | Q 2 | Page 225

Solve the following :
Find the perpendicular distance of the origin from the plane 6x + 2y + 3z -7 =0
Solution:

The distance of the point (xq, y1, Z1) from the plane ax + by + cz +

d=0is ary + by, +cz +d

Va2 + b2+ 2
-. the distance of the point (1, 1, — 1) from the plane 6x + 2y + 3z -
7=0Is

6(1) +2(1—3(=1) +7)
\/32 + 42 + (—12)°
_ 6+4+6+7‘

vVO+16+ 144
23

v 169
23

13

= Tunits.

Miscellaneous Exercise 6 B | Q 3 | Page 225
Solve the following :

Find the coordinates of the foot of the perpendicular drawn from the origin to the plane
2x + 3y + 6z = 49.

Solution: The equation of the plane is 2x + 3y + 6z = 49.
Dividing each term by
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=149
we get
2.,3 6 _ 49 _
N L A

This is the normal form of the equation of plane.

~. the direction cosines of the perpendicular drawn from the origin
to the plane are
2 3 6

|:_T?n:_j?]":_

7 7 7

and length of perpendicular from origin to the planeisp = 7.

= the coordinates of the foot of the perpendicular from the origin to the plane are
(lp, mp,np)i.e.(2,3,6)

Miscellaneous Exercise 6 B | Q 4 | Page 225

Solve the following :

Reduce the equation T. (GI + Sj + 24]2) = 13 normal form and

hence find

(i) the length of the perpendicular from the origin to the plane.

(i) direction cosines of the normal.

Solution:

The normal form of equation of a plane is T.nn = p where 11 is unit
vector along the normal and p is the length of perpendicular

drawn from origin to the plane.
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Given pane is T. (6; +8) + 24];) =13 .(1)

fi=614 8]+ 24k is normal to the plane

- |8 = V62 + 82+ 242 = /76 = 13
Dividing both sides of (1) by 13, get

i (3i+4j‘+12}§) 76

13 13

(B, 4 120 1
l.e. TI. —1 = —
13 T3 13 2

This is the normal form of the equation of plane.
Comparing with T. i = p,
(i) the length of the perpendicular from the origin to plane is 2

3 4 12
137137 13°

(1) direction cosines of the normal are

Miscellaneous Exercise 6 B | Q 5 | Page 226
Solve the following :

Find the vector equation of the plane passing through the points A(1, 92, 1), B(2, 91, 93)
and C(0, 1, 5).

Solution: The vector equation of the plane passing through three non-collinear points
A(a),B(b) and C(c) ist. (E x E) —a (E x E)

(1)

Here, a=1—2) +k,b=21 -] —3kc=]+5k
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=1+3) +4k
i k
ABxAC=|1 1 -4
-1 3 4
=(4+12)1 —(4—4)]+(3+1k

= 161 + 4k
Now, a. (E XE) — (i —2j —|—f£). (16i +4I&)
= (1)(16) + (- 2)(0) + (1)(4) = 20

.. from(1), the vector equation of the required plane is

. (16i +-'-1I€) = 20.

Miscellaneous Exercise 6 B | Q 6 | Page 226

Solve the following :

Find the cartesian equation of the plane passing through A(1,-2, 3) and direction ratios
of whose normal are 0, 2, 0.

Solution: The Cartesian equation of the plane passing through (xu, yi1, z1), the direction
ratios of whose normal are a, b, c, is

ax—x1) +b(y-y1)+c(z—z1)=0

=~ the cartesian equation of the required plane is

Ox+1)+2(y+2)+5(z-3)=0
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i.,e.0+2y-4+10z-15=0
ie.y+2=0.
Miscellaneous Exercise 6 B | Q 7 | Page 226

Solve the following :

Find the cartesian equation of the plane passing through A(7, 8, 6)
and parallel to the plane T. (ﬁi + 8j + T'fz) = 0.

Solution: The cartesian equation of the plane
T. (ﬁi—l—Sj—l—ﬂz) =0isbx+8y+7z=0

The required plane is parallel to it
=~ its cartesian equation is
6Xx+8y+7z=p ..(1)

A(7, 8, 6) lies on it and hence satisfies its equation

=~ (8)(7) + (8)(8) + (1)(6) =p
ie., p=42+64+42=148.

=~ from (1), the cartesian equation of the required plane is 6x + 8y + 7z = 148.

Miscellaneous Exercise 6 B | Q 8 | Page 226
Solve the following :

The foot of the perpendicular drawn from the origin to a plane is M(1, 2, 0). Find the
vector equation of the plane.

Solution:

The vector equation of the plane passing through A(a) and
perpendicular to i isT. i = a. 0.

M(1, 2, 0) is the foot of the perpendicular drawn from origin to the
plane. Then the plane is passing through M and is perpendicular to
OM.

If m is the position vector of M, then m = 1.
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Normal to the plane is

K3

n=O0M=1

mi=1.1=5

~. the vector equation of the required plane is
r.(i+2j)=5

Miscellaneous Exercise 6 B | Q 9 | Page 226

Solve the following :

A plane makes non zero intercepts a, b, c on the coordinate axes.
Show that the vector equation of the plane is
T. (bci +caj + ab]}) = abc.

Solution:

The vector equation of the plane passing through
A(a),B(b)..C(€), where A, B, C are non-collinear is

T. (E X E) = a. (E X E) (1)

The required plane makes intercepts 1, 1, 1 on the coordinate axes.

=~ it passes through the three non-collinear points A =(1,0,0,B=(0,1,0),C=(0,, 1)
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-1 01
=(1-0)i—(-1-0)j+(0+1)k
-i+]+k

Also,

a (AB x AC)

=L(i+j+ﬁ)

=1x1+0x1+0x1
=1

~ from(1)the vector equation of the required plane is
i(i+j+k)=m

Miscellaneous Exercise 6 B | Q 10 | Page 226

Solve the following :

Find the vector equation of the plane passing through the point
A(- 2, 3, 5) and parallel to the vectors 41 + 3k and 1+ j

Solution:

The vector equation of the plane passing through the point A(@)
and parallel to the vectors b and ¢ is

r.(bxc)=a. (bxc) (1)
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Here, @ = —21 + 33 + 5k

o W Y

0
1
=(-1-3)i-(4-3))]+B+1k

=41 — ) +4k

~a. (bxe) = (—z‘i + 7] + 51&). (—-—-ﬁ -] +4f;)
= (- 2)(-4) + (N(-1) + (B)(4)

=8-7+8

=35
~ From (1), the vector equation of the required plane is

T. (—35 — 3at] +4fc) = 35,

Miscellaneous Exercise 6 B | Q 11 | Page 226

Solve the following :

Find the cartesian equation of the plane

F— A(i +] —fc) +,u(i + 2] +3]}).

Solution:

The equation T = a + Ab + i represents a plane passing

through a point having position vector a and parallel to vectors

b and ©.
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1 2 3
=(3+2)1—-(3-1)j+(—2-1)k
=51 —4) —k
=a
Also,

a. (b x¢)
— —2
=a.a=|al

The vector equation of the plane passing through A(@) and

parallel to b and € is

r.(bxc)=a.(bxc)

-. the vector equation of the given plane is

F. (51 4] _1;) -0

ff=x1+ yj + 2k, then this equation becomes
(:c'i + v +zfc). (51 _ 4 _1;) -0

LOx—4y +z=0.

This is the cartesian equation of the required plane.
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Miscellaneous Exercise 6 B | Q 12 | Page 226

Solve the following :

Find the cartesian equations of the planes which pass through A(1, 2, 3), B(3, 2, 1) and
make equal intercepts on the coordinate axes.

Solution: Case 1 : Let all the intercepts be 0.

Then the plane passes through the origin.

Then the cartesian equation of the planeisax+by+cz=0. ...(1)

(1,2,3)d (3, 2,1) lie on the plane.

~a+2b+3c=0and3a+2b+c=0

a b _c
2 3 31 |1 2
A [ N R e
o a b c
48 -4
a b c
l'e'T:——ZZT

~a, b, care proprtionalto 1, -2, 1
=~ from (1), the required cartesian equationis x -2y + z=0

Case 2 : Let he plane make non zero intercept p on each axis.

: ..z () z
then its equationis — + = 4+ — =1
p p p

(2)

e.Xx+y+z=p
Since this plane pass through (1, 2, 3) and (3, 2, 1)

~1+2+3=pand3+2+1=p
.'.p:6

~ from (2), the required cartesian equation is
X+y+z=6

Hence, the cartesian equations of required planes are
Xx+y+z=6andx-2y+z=0.

Miscellaneous Exercise 6 B | Q 13 | Page 226
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Solve the following :

Find the vector equation of the plane which makes equal non zero intercepts on the
coordinate axes and passes through (1, 1, 1).

Solution: Case 1 : Let all the intercepts be 0.

Then the plane passes through the origin.

Then the vector equation of the planeisax + by +cz=0. ...()

(1, 1, 1) lie on the plane.

~la+1lb+1c=0

N k

1 1 |1 1]  J1 1

1 1 1 1 1 1
1]k
11 1
.'i‘_j“_i?;
I.E.l—l—l

g f,j,ﬁare proprtional to 1, 1, 1

- from (1), the required cartesian equationisx -y +z =0

Case 2 : Let he plane make non zero intercept p on each axis.

. 1]k
then its equationis — 4+ — + — =1
p p p

e 14+j+k=p (2)

Since this plane pass through (1, 1, 1)
~1+1+1=p
Lp= 3
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Get More Learning Materials Here : I

. from (2), the required cartesian equation is i —|—j - k=3

Hence, the cartesian equations of required planes are

f.(i+j+fc)=3
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Solve the following :

Find the angle between the planes T. (—Zi + j + ZE) =17 and

T (‘ﬁ + 2] +]1) = 71.
Solution:

The acute angle between the planes

r.n; = d; and T.ny = dy is given by
nj.n

cosb=|[——=2| ()
Dy | |72

Here,

g =21 +2) +k

- iy i

- (zi +] +2fc). (2’i +] +]})
= (D(2) + (1)(1) + (2)(1)

=2+1+2
=5
Also,

@g www.studentbro.in



p| = \/22+(—1)2+12 = /¢

Il
|
o
o
7]
o
o
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Solve the following :

Find the acute angle between the line T = }.(i -]+ R) and the
plane T. (2I —j + fc) = 23.

Solution:

The acute angle 8 between the line T = a + Ab and and the plane
T.0 = d is given by

b.n
b ||

(1)

sin B =

-

Here,Ezi ]+ ]}

L]

|—|
!_|>
w=~
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b| =\/12—|—12—|—(—1)2=\/§=1

Also,

il = 2+ (1) +12 = VA
. from (1), we have

2| _ 2/

-3 3

o[ 2v2
.. B =sIn I(T)
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sin B =

Show that the line T = (23 — 311) + J\(i +2j + 3]1) and T = (21 + 6] + 3]}) + p:(ﬁ +3) + 4E) are

coplanar. Find the equation of the plane determined by them.

Solution:

The lines T = a; + A1by and T = as + A\gbs are coplanar If
aj. (El X Eg) = an. (El X Eg)

Here a; = 2] — 3k, as = 21 + 6] + 3k,
b1 =1+2) +3k,by =21 +3) +4k
LAy —a; = (2i+ﬁj+3]}) — (2j —3]})

= 21 + 4] + 6k
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2
3
=(8—9)1—(4—6)]+(3—-4)k

=—-14+2] -k

ﬁl.(l‘_}l XEQ) = (23 —31%). (—I —|—2:]: —E)
=0(=1) +2(2) + (- 3)(= 1)

=0+4+3

=7

and &. (by x by) = (zj‘ + 6] +3]}). (—i + 2] —f;)
=2(-1) +6(2) + 3 1)

=-2+12-3
=7

Coag. (B]_ X Eg) — a». (E]_ X Eg)
Hence, the given lines are coplanar.

The plane determined by these lines is given by
o T. (El X Eg) — aj. (El X Eg)
Lei(—i+2§—ﬁ)=?

Hence, the given lines are coplnar and the equation of the plane

determined bt these lines is

i(—i+2j—£)=r
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Solve the following :

Find the distance of the point 31+ 3j +k from the plane
T. (2i + 3] +6E) = 21.
Solution:

The distance of the point A(a) from the plane

a.n
T.i =pisgiven by d = g (1)

bt
Here,a =31 + 3] + k, i = 21 + 3] + 6k, p = 21

A= (31 + 3] +1;). (2i+3j +e.];)

= (3)(2) + 3)(3) + (1)(=6)
=6+6-6
=6

— \/32 + 32 + (—6)2 =+v-12=0
- from (1), the required distance

|12 —21
- 12

= 0 units.
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Solve the following :
Find the distance of the point (13, 13, — 13) from the plane 3x + 4y — 12z = 0.
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Solution:

The distance of the point (xq, y1, z1) from the plane ax + by + cz +
axry + by, +cz +d
va2+ b2+ 2

d=0is

.. the distance of the point (1, 1, — 1) from the plane 3x + 4y — 12z
oo | 3(1) +4(1—12(-1))
=0is

\/3? +42 4 (—12)
| 3+4+12 ‘

| Vo9F16+144
19

V169
19
13

= 19units.
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Solve the following :

Find the vector equation of the plane passing through the origin
and containing the line T = (i +4] + f{) + )u(i +2] + E)

Solution:

The vector equation of the plane passing through A(a) and
perpendicular to the vectornisT.n =a.n (1)

We can take a = 0 since the plane passes through the origin.
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The point M with position vector m = i+ 43 +k lies on the line

and hence it lies on the plane.

~ OM =m = 1 + 4] + k lies on the plane.

The plane contains the given line which is parallel to
b=i4+2j+k

Let 1 be normal to the plane. Then @i is perpendicular to OM as

well as b

i
~i=0Mxb=|1 4

1 2
-(4-2)i-(1-1))+(2—-4k
-2 — 2k

- from (1), the vector equation of the required plane is
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Solve the following :

Find the vector equation of the plane which bisects the segment joining A(2, 3, 6) and
B(4, 3, -2) at right angle.

Solution:

The vector equation of the plane passing through A(a) and

perpendicular to the vectornisT.n =a.n -

-t
S
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The position vectors a and b of the given points A and B are
a=21+3)+6k and b=41+3] —2k
If M is the midpoint of segment AB, the position vector m of M is
given by
a+b
2
(2i +3] + 6]}) + (4i +3] — 212)
2

m =

_ 61+6j +4k
- 2
=31 +3) +2k

The plane passes through M(m).

AB is perpendicular to the plane

If @l is normal to the plane, then i = AB

“fi=b-—a= (4‘i+3j—2fc) —(2i+3j+6];)

~

=21 — 8k
.G = (3i+3j +2]}). (21 —812)

= (3)(2) + (3)(0) + (2)(-8)

=6+0-16

=-10

.. from (1), the vector equation of the required plane is

r.n—=—1m.n

Get More Learning Materials Here : & m &N www.studentbro.in



e T. (zi _ Sk) = _10
e T. (i _ 4k) - s,
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Solve the following :

Show that the lines x =y, z=0and x +y =0, z = 0 intersect each other. Find the vector
equation of the plane determined by them.

Solution:

Given linesarex=y,z=0andx+y =0,z =0.

It is clear that (0, 0, 0) satisfies both the equations.

- the lines intersect at O whose position vector is 0
Since z = 0 fr both the lines, both the lines ie in XY-plane.
Hence, we have to find equation oXY-ane.

Z-axis is perpendicular to XY-plane.

~. normal to XY plane is k.

O(0) lies on the plane.

By using T.n = a. 1, vecttor equation of the required plane is
r.k=0.k
e.T.k=0

Hence, the given lines intersect each other and the vector equation

of the plane determine by them is r.k=o.
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