RD Sharma
Solutions
Class 12 Maths
Chapter 29
Ex 29.11



The Plane Ex 29.11 Q1

Angle between line and plane is given by

sgo| 24344 | 0
| JO+ T+ 14+ 0116)| 87
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We know that the angle (8] between the line

Sox + By + 22 +dp =0 is given by

3z + Bybs + 0y

2, p2, 2 |2 42, 2
Jal+bi+cl.ql(az+b2+cz

Sing =

Given, equation of line is

-1 y-2 zZ+1
1 -1 1

So, 3 =1 5=-10-=1

Given equation of planeis 2x +y -z -4 =10
S0, @=2,b=10c,=-1

Put these value in equation [i,

a3z + by + oy
\(af' +bf +cf'.“lra§' +h3 +c3
3 () + (1) (1 +{1){-1)
JO7 (1 (0 () (1) (-0
2-1-1
Nl+l+144+1+1

Sing =

Sing =

angle between plane and line = 0°
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and plane
1

---{)



 x-x - -z
We know that angle {8) between line U g 4 ! and plane

=i by =]

% + by + 0,7 +d5 = 015 given by

3z + Bybs + 0y

sing = - ---{i)

.\.faf' + b2 +c12,.|fa§ +bE o2
Given that, line is passing through

A[3,-4,-2) and &(12,2,0), so direction ratios ofline A8
={12-3, 2+ 4, 0+2)
= {9, 6, + 2]

So, 3, =9, b =6,c,=2 - - - ii}

Given equation of planeis 3x -y +z =1
3,=3 b,=-1,c,=1 et 11}

Using (ii} and {iii} in equation (i},
angle [8) between plane and line is
3z + Bybs + 0y
\(af' + b +c12\|fa§ +hi s
(5)(3) + {6} (-1} + (2)({1)
V) + (6" + (2 3+ (1) + (1)
27 -6+2

CBl+iB+aarl+1
23

NEENE

23

REEN:E)

sing =

. 23
& =sin?
[11411}

so, required angle between plane and line is given by

o 23
& =sIn [11\.’1_1J
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wWe know that, line r = 3+ 45 is parallel to plane rn=d if
B - ()

Given, equation of line is r =1 E{Ef—mf—afz) and equation of plane

F.{mf+3}+£)= 4

Put & and 7 in equation (i),

{2?—mj—3£){mf+3}+ﬁ2)=ﬂ

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

2m-3m-3=10

-m-3=0
- =73
no=-3
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We know that, line r = 3+ 45 and plane rn=d is parallel if
B - )

Given, equation of line r= 2f+5}+?.f2) +A{f+35+ 4-.f2) and equation of plane
F{f+f—£)=?, =0

b=i+3j+ak, n=i+j-k

[ o,

E.E={f+3j+4£){f+f-£)

(B {1+ (=) + (91

=1+43-4

0

Since b =0 sousing (i}, we get
Given line and plane are parallel

We know that, distance [.D] of a plane rA-d =0 from a point 3 is given by,

—

We have to find distance between line and plane which is equal to the distance

between point 3= {E.I'n+ 5+ 7Y from plane, so



.. {2?+5}+?£)[?+}-£)-?
JO7 + 1) + (1)
_ @)+ s+ (7 -1) -7
Ji+1+1
|2+5-7-7
oot
_ i‘
Ne
7
°°F

. . . . 7 .
So, required distance between plane and line is & = E unit

The Plane Ex29.11 Q6
Required line is perpendicular to plane F.{f+25+3.f<ﬂ) =3, solineis parallel to the

norm al vector 7 =.l'ﬂ+2jﬂ+3.f£ of plane.

And it is passing through point 3=00 + III} + 0k,

We know that equation of a line passing through & and parallel to vector & is
Fe3+ab -~ )

Here, 5 = Df+EIj+EI..f2 and & =n =."ﬂ+2jﬂ+3.f<ﬂ

Sa, F = (Df+uj+u.£)+x(f+2j+3£)

Hence, equation required line is
F=1(f+zj+3ﬁ2)
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We know that equation of plane passing through [Xl,yl,zl:] is given by

afw -x)+bly-yi)+clz-z1) =0 -—-i)

So, equation of plane passing through [2,3,-4) is

afv-2)+bfy-3)+cfz+4)=0 - - - {ii) [UEing [|]:|
It is also passing through [1,-1,3), =0,

5[1—2]+b[—1—3]+c[3+4]= 1]
-3-4h+7c=0

s+4b-Foc=10 - — - fiii}
L K- - -7y . )
We know that line ! =yb}f1 = Lis parallel to plane awx + by +coz +d = 00f
=i 1 =
33y +bjhs + oo, =0 -——{iv)

Here, equation (i} is parallel to x-axis

$-1-2 --- )

Using (i) and {v) in equation (iv),

(3 (1) + ) (0} + () - 0
a=>0 ———{ﬁ.ri]



Put the value of  in equation {ii),

a-4h+7c=10
O-4b+7c=10
-4h=-Tc
4h =T

bh=_c
El

Put the value of & and b in equation (i},

afv-2)+bfy-3)+cfz+4)=0
D{X—E}+[;C]{y—3}+¢{2+4}=|:|
Joy  21c oz 4c

+—+—=0
4 4 1 1

0+
Joy - 2lc+4cz + 160 =0
Dividing by ¢,
v+4z-5=10

Equation of required plane is

v+4z-5=10
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We know that eguation a plane passing through the point [Xl,yl,zl:] is given by
afw -x)+bfy -y )+clz-z])=0 ---{i)
Given the required plane is passing through {0,0,0), so using (i),

afx -0)+bfy -0)+c(z-0)=0

ax +hy +cz=10 - - -{ii)

Plane fii] is also passing through (3,-1,2),

2a-b+2c=10 - — - {iii}

Wwe know that line 221 _ y;yl i WP parallel to plane awv + bopy +o0z +dp = 0 F
1 1 ©y

33, +bjhs + o0, =0 - - —{iv)

Given that, plane (i} is parallel to line

¥ -4 ¥+3 Z+1
1 -4 7

, 50

23 +byby + oo, = 0

(B +E) N +E(7) =0

s-d4b+7c=10 - - -{ii)

Salving equation fii} and {v] by cross-multiplication, we get

E] a] c
FOE)-F49E DE-E0 BF-06)

R - S

-7+8 2-21 -12+1

a b o
—=——=—_=4|5a

1 -19 11 { F]

= a=A4, b=-193, c=-114

Put the value of 3,8, c in equation [ii],

ax +by +cz=10
Ax - 194y —114z =10

Dividing by &, we get
=19y -11z =0
Equation of required plane is

=19y -11z =0
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We know that equation of aline passing through [Xl,yl,zl:] is given by

-h. -

il by C1
Here, required line is passing through [1,2,3), is given by, [USing {l]]
-1 y-2 z-3 ———[ii]
5 b g
We know that, line X;Xl = y;yl = Z;ZI is parallel to plane gux +boy + ooz +de =00 10f
1 1 1
33 + by + oo, = 0 - — - fiii}

Given, line (i} is parallel to plane » -y +2z=5
S0,
3 + by +cyce =0

(a) (1) + (b)) + (e} (2) = O
a-b+2c, =0 -——{iv)

also, given line (i) is parallel to plane 3x +y +z =6
So,
3 + B+ oo, =10

(3 (3) + (B () + ) (1) = 0

23 +by +cy =0 -——{v)



Solving {iv) and {v} by cross-multiplication,

3 _ by _ &y
FUH-0R eE-00 O0-6E6Y

3 by o
-1-2 6-1 1+3
3 _ by 1
—=_—=_—==4[53
= (Sav)
= 3 =-34, b =54, 0, =44

Put s, by, i in equation (i),

-1 y-2 z-3
-31 i 4k

Multiplying by A,

»-1 y-2 z-3
-3 5 4

Equation of required line is

¥-1 y-2 z-3
-3 5 4

The vector equation of the line is
F=i+27+3k+A|-3 +5]+4k]|
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Firstly we have to find the line of section of planes Ex +2y -4z +2Z=0and 2x + 8y +2z-1=10
Let 3,58y, 0y be the direction ratios of the line Ex + 2y —-4z+2 =0 and 2x + 8y +2z-1=10

Since, line lies in bath the planes, so it is perpendicular to both planes, so

Sa, +2h) - 40, =0 ---{i)
23 +8h + 20, =0 - - - {ii)

Solving equation (i) and (i}, by cross-multiplication

3 _ by _ £y
EIR-C96 @FE-60 EBE)-6)

3 _ b 1
—=——=_—==4[5a
2 -1 2z [ ﬂ
= =24, b=-4,c,=24
L N =x - -z . .
We know that, line L - }”bh = L is parallel to plane aux + boy +CoZ + s = 0 if
g 1 ©y
33, +byb, + 005 = 0 - — - {iii)

Here line with direction ratio a;, &, ¢, is parallel to plane 4% -2y -5z -2 =10,

13 + bbs + oyos

(2} {9+ -9 (-2) + (2)(-5)

g+2-10

Therefare, line of section is parallel to the plane.
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Equation of line passing through 2 and parallel to bis given by
F=3+4b -~ (i)
Given that, required line is passing through {1,-1,2) is,
F={f—j+2ﬁ2)+15 - - -{i)

Since, line [|] is perpendicular to plane 2x - v + 3z -5=10, so normal to
plane is parallel to the line.

In wector form,
bisparallel to n=2" - ] +3&
So, b = ,.::{Ef—j+3.f2) as u is any scaler

Thus, equation of required line is,
7= [?-j+2£)+1[#{2f-j+3ﬁ2))
F={f-j+2£)+5{2f-j+3£)
The Plane Ex 29.11 Q12
We know that, equation of plane passing through [Xl,yl, 21] is given by
afx -x)+bly-y)+clz-z,)=0 ---[i
Given that, required plane is passing through (2,2, -1}, so using (i},
afx-2)+bfy-2)+cfz+1)=0 - - -{ii)
Given, plane [ii) is passing through (3, 4,2},

af(3-2)+b(4-2)+c(2+1)=10

a+2b+3c=0 - — - {iii}
- - z-z
We know that plane aw + 5y +cz +d; =0 and line R a4 L are parallel
g2 by C2
if &3, +bbs+cyc, =0 - = = {iv]

Given that, plane [ii] is parallel to aline whose direction ratios are 7,0,6

so using iv), we get

(a)(7)+ (£} (0) + [c)(B) = O
fa+0+6c=0
fa+oc=10

ac

=



Put the value of 2 in equation {iil},

a+2b+3c =0
]
—TC+2."_‘J+3|S=|:I

-6 +14b+21c=10
14h +15c =10

B 15c
14

Put the value of s and b in equation (i),
afx-2)+bfy-2)+cfz+1)=10

[—67':][)(—2]+[—%J[y—2]+c[z+l]= a

Bcxy 120 1hzy  30c
+ - +

7 7 14

+cE+c=10

Multiplyving by {%J, we get

-12% +24-15v +30+ 14z +14 =10
-12%x +15v +14z+68 =10

Multiplying by [-1},
Equation of required plane is,

12x 4+ 15y - 14z -68 =0

The Plane Ex29.11 Q13
X=Xy ¥k Z-Z

We know that angle [8) between line = = and plane
c

3% + by + 0,7 +d5 = 0 15 given by

) 3o + bbs + oo .
Cing = 192 182 + 015 ___m

Jaf+bf+cha§+b§+c§

. . . -z 1 -3 . .
Given line is X3 =y+1 = 22 and equation of plane is 3x + 4y +z+5 =0,

so angle between plane and lineis,

(3)(3) + - 1)(4) + ) (1)
JEP (1) + (27 (3 + ()7 + ()
_ 0-442

N e

_ ?x\ﬁ

" JiaBe < f7

Sing=
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YWe know that equation of plane passing through the intersection of planes
S+ +oz+dy=0and g +hov +cZ +dp = 0is given by

[ap +byy + 0z +d )+ Afaw + by +o,z+d;)=0

So, equation of plane passing through the intersection of two planes ¥ -2y +z-1=10
and 2x +y + z- 8 =0 is given by

(¥ -2v+z-1+2(2x+y+2z-8]=10
N-2v+Z-1424x+Ay +4iz-84=10

xfl+22)+y[-2+2)+2[1+1)-1-82=0 ---{i

we know that line 2L =X "Y1 2721 a0 plane 3o + boy +CoZ +dy = 0
! by ©1

are parallel if 33, + b, +oo, =0 - - - {ii)

Given that plane [|] is parallel to line with direction ratio 1,2,1, so

3 + B+ oo, =10
[1][1+2A]+[2][—2+A]+[1][1+A]=III
1+28-4+28+14+4=0

Li-2=10

.
Il
| na

Put the value of 2 in equation (i},

X l+i + ¥ —2+E +z 1+E —1—E=D
5 5 5 5

Multiplying by &,

x[5+4)+y[-10+2)+=2[5+2)-5-16=10
O -8y +7Z-21=10

So, equation of required plane is

Ox - By +72-21=10 - — - {iii}

We know that distance (D) of a point {x,y,,z,) from plane ax +by +cz+d = 0 is given by

axy + by, +cZy +

\u'raz +b% 42

o=

So, distance of point {1,1,1) from plane (i) is given by



(9)(1) + (-8) (1) + (7) () - 21
Joy + (-8 + ()
9-8+7-21

|16 - 20
194

-13 ‘
104

Lnits

13
2194
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We know that line r =3+ A5 is paralle to plane ra =a if
brn=0

Given, line is r = (f+})+1{3f—j+2§) and plane is F.{2j+.f2) =13, 50

b=3-j+2k, 5=(f+}) and E={Ej+.f2)
Mo, EE={3?—}+2§){25+§)
= B0+ (-1)(2) + (2)(1)
=0-2+2
=0

Since, bhr =0, solineis parallel to plane

Distance between point & and plane rn-d = 0is given by

---0)




3 is a point on the line. So distance between line and plane is equal to the

distance between & = (."n+ }) and plane F.(E} +.f<n) =3, sousing (i,

(f+f) {Ef+.f<ﬂ)—3
Je + ()
(1)(0) + (1) (2) + ) (1) - al

NERE]
|o+2+0-3

N3

-1
3

1 .
= — unit

E

So, required distance = N unit

N
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\We know that line r=3+45 and plane rn-d=0 are parallel if

brn=0 ---{})

Given, line ?=(—f+f+ﬁ2)+i[2f+f+ 4-.f2) and planeis F.{f+2}—.f2)—l=lj
So, 5=—f+}+.f2, E=2f+jﬂ+4.f2, E=."ﬂ+2}'—.f2

Mo, E.E={2f+}+4§){f+2}—§)

(2} 1)+ (1) (2) + (9 1)

2+2-4

Since, ba =0, so by equation {i), line is parallel to plane

Distance {0] between point 3 and plane rA-d =0 is given by

an-d

T

F

Distance between given line and plane
= Distance of point & = {—f+jﬂ+.f<ﬂ) from F.{f+2}—.f2)— 1=0

ah-d

o=

it}




[-f+j+£)[f+2}-x2)-1‘
Jo @) |
1D+ 1))+ (1) -1

Ji+d+1
-1+2-1-1
T E
-1
T
1
3

So, required distance = L units

N3
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We know that equation of plane passing through the line of intersection
of two planes
S+ +oZ+dy =0 and aux + by + 02 +d5 = 0 is given by,

(ap + by +cz+dy)+ Afaw +by +cz+d,) =10 - - - i}

So, equation of plane passing through the line of intersection of planes
I -4y +57-10=0 and 2% +2y -3z -4 =10 Iis,

(3% - 4y +5z-10)+Af2x +2v -3z -4) =10

(3+28)x +[-4+28)y +[5-32)z-10-42=0D - - - {ii)
Wwe know that, line 2~ 1 /=% _ 272 parallel to plane

=1 by C1
3 + by +CoZ +d, =0 if aya, + By + 0 =0 - — - {iii}
Given that, plane fii] is parallel to line x = 2y = 3z or %=§= g

S0,

(6)(3+22)+(3){-4+22)+(2){c-32)=10
18+128-12+62+10-64 =0

122416 = 0
1=-1
12



Put 2 in equation (i),
xfa+2a)+y[-4+28)+z(5-32)-10-42 =0

E's B—E + —4—E +Z 5+E —1EI+E=EI
3 3 3 3

Multiplying by 3,

xf9-8)+y(-12-8)+=z[{15+12)-30+16 =10
N-20y+27z-14=10

Equation of required plane is given by

N-20y+27z-14=10

The Plane Ex29.11 Q18

The plane passes through the point 5[1, 2, —4]
Anectorin a direction perpendicularto

r=(T+27-4ak)+n2i+3j+6k)and r =[T-37+5k)+uli+7-k
is =21 +3]+6K)%(i+]—K

Loy
]

Equation of the planeis (F—3LH =0

(7 -(T+27-4k]).[-9T+8T-k] =0

= TF.[-9T+8]-k=11

Substituting T = }{T+ VT"‘ ZE, we getthe Cartesian form as

—9x+8y—z=11

The distance of the point (2, — 8, — 10) from the plane

=9 +8(-8—(—10)—-11|_ 146 _ 138
YoZ+g2+1? V146
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We know that equation of plane passing through [Xl,yl, 21] is given by
afw-x)+bly -y )+c(z -z, ---{i)
Given that, required equation of plane is passing through [3,4, 1], S0
afv-3)+bfy-4+c(z-1)=0 - — - {ii)
Plane (i} is also passing through {0,1,0), so

a[D—B]+b[1—4]+c[D—1]=D
-3a-3b-c=10

Iz+3b+c=10 ———[iii]

N A
We know that, plane s + by + iz +d; =0 and line = =
E}

are parallel if aya; + bybs + oo = 0

X+3 ¥-3 EZ-
7

()& + (7 )+ ()5 = 0

23+7h+E5c=10 - ——f{iv)

. 2 . ..
Here, line is parallel to plane (i}, so

Solving (i) and {iv] by cross-multiplication,

E] a] c
GIE-00 BO-B15 &B0H-E6

a b s

15-7 2-15 21-6

E} c

§=—_=E=R‘ESEF]

= =84 b=-131, c =152

Puta, b, c in equation [ii],
afx-3)+bly-4)+cfz-1)=0

8 (v -3)+[-132) [y - 4]+ [152)[z- 1) = O
BAx -244 - 134v+ 524 +154z-154 =10

BAx - 134y + 152z +134 =0

Dividing by &, equation of required plane is,

Bx -13y +152z+13 =0
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Find the coordinates of the point where the line

¥—2 _w+1l _ z—2 _
3 42

=y=3ar+2v=4r—1,z=2r+2

Substituting in the equation of the plane x —w+ 2z — 5 =10,

weget Zr+2)—i4r—Li+2r+2)-5=0

=r=0

=y=2y=—-1z=2

Direction ratios of the line are 3,4,2

Direction ratios of aline perpendiculartothe planeare 1, — 1,1

r

sipgz ol tax—142x1 1
ya+le+4/1+1+1 &7
o101
8 =sin"!——
Va7
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wWe know that equation of line passing through point & and parallel to vector

b is given by
F=3+2F -~ - (i)

Given that, line is passing through (1,2,3).

50,5=f+25+3§

It is given that line is perpendicular to plane F.{f+2}—5.f<ﬂ)+9 =0

So, normal to plane (5) is parallel to &

So, let b = 4 = ,u{hzj—mi)
Put 2 and b in (i}, equation ofline is,

2 {f+zj+3ﬁ2)+i[#{f+25'5£”

={f+2}+3£)+5{f+2}-5£) [45 8 = Ax]

i

Equation of required line is,
;= (f+2}+3£)+5{f+2}-5£)

The Plane Ex 29.11 Q22
¥+l _y _z—3

Direction ratios of the line

are (2,3,8)

Direction ratio of a line perpendicularto the plane
10x+2yv—11z = 3are 10,2, - 11

If 8isthe angle between the line and the plane, then

sing = 2xl0+3x2+ex—11 - _ 40 ___ 40 __ 8
1'"22"‘32"‘62?'[102"‘22"‘112 V43,225 7= 15 21
- 8
o-sr (2]
=+ sin o1
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We know that, equation of line passing through [Xl,yl,zl:] is given by

H-oHy ¥V 24 ___m

Given that, required line is passing through {1, 2,3}, so

x-1 y-2 -3 ———[ii]
= by ©1
L x-x - -z
We know that, line L At & L and plane a.x +boy + o,z +d, = 0
! by ©1
are parallel if 3,3, + bybs, + 00, = 0 - — - fiii}

Given line f{ii} is parallel to

r.{f—j+2.f<ﬂ)=5

= N-y+2zZ-5=10, z0

3 + B+ oo, =10

() (1) + (B D+ (o) (@) = 0
ay-by+2c; =0 - - [iii)

Line (i) is also parallel to plane
F.{3f+j+.f<ﬂ) =6

= I +y+z-6=0, 50



3 +Bybo +cyce =0

(2 (3} + () () + ) (1) = 0
33, +b +o; =0 - - —fiv)

Solving equation (i} and {iv] by cross-multiplication,

3 _ by _ &y
CFOO-E0 BE-00 O00-66)
2 5y oy
1-2 6-1 1+3
&g

R

= Fy=-34, by =51, 0 = 44
Put s, &, c; in equation [ii], s0, equation line is given by

-1l y-2 z-3
-3% G 4
»-1 y-2 -3
-3 5 4

So, vector equation of required line is
r= (f+2}+3§)+1{—3f+5}+4¢2)

The Plane Ex 29.11 Q24

¥-2 y¥-1 z+5
i -4

So, normal vector of plane is parallel to line =o,

Direction ratios of normal to plane are proparional to the direction ratios of line

Here, given mid line is perpendicular to plane 3x -y -2z =7

Here,
&5 4 -4
3 -1 -2
cross multiplying the last two
-23=4
-
-2

A=-2
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The equation of a plane passing through (-1, 2, 0] is
alx+11+b(y-2)+c(z-0)=0.........0 (1)

This passes through (2, 2, -1)

a2+ l)+b(2-2)+c[-1-0)=0

-1 2y+1 Z+1
2 1
Theefore normal to the plane is perpendicular to the line,

©a(l)+b(2)+c(1)= 0., (i}

The plane in [i] is parallel to

solving (i) and (i) by cross multiplication we get,

a B b _ C
o-(-1)2) [1)(-1)-(3)1) (3)(2)-0
a B ¢
27 737%
:>a=—g=§=l[sa}fj

=a=Ab=-2)cCc=3A
Substituting a= &b =-24,c=3%in [i) we get,
A(x+1)-2%(y - 2)+3%(z-0)=0

¥—Z2y¥y+32+5=10

o The reqguired equation of the plane is x -2y +3z+5=10,





