NCERT Solutions for
e 12th Class Maths:
NCERT Chapter 11-Three

National Council Of Educational Researct

== Dimensional Geometry

@uu I Ol W ARl Wik

R o B o o o
:"Q‘ ;)7,3-, 1 Ti1 71 ] :féy_:;
L* A " J AP Al g B

n indCareer indCareer @ indCareer

NCERT Solutions for 12th Class
Maths: Chapter 11-Three
Dimensional Geometry

Class 12: Maths Chapter 11 solutions. Complete Class 12 Maths Chapter 11 Notes.

NCERT Solutions for 12th Class Maths: Chapter 11-Three
Dimensional Geometry

Class 12: Maths Chapter 11 solutions. Complete Class 12 Maths Chapter 11 Notes.
Ex 11.1 Class 12 Maths Question 1.

If a line makes angles 90°, 135°, 45° with the and z axes respectively, find its direction
cosines.
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Solution:
Direction angles are 90°, 135°, 45°

Direction cosines are
f=cos90°=0 m=cos 135"——i
1 ‘.J'E *

1
n=cns45“=ﬁ .

11
Hence, D, C’s 0, = ,
Rt 8

Ex 11.1 Class 12 Maths Question 2.

Find the direction cosines of a line which makes equal angles with coordinate axes.
Solution:

Let direction angle be a each

.". Direction cosines are cos a, cos a, cos a

ButlP+m?+n?=1

..cos?a +cos?a+cos?a=1

Jecosfa=1 = cosa=

Thus, the direction cosines c@/t;e line equally
inclined to the coordiante axes are

| | |
+——, L= ,t—=
BB
Ex 11.1 Class 12 Maths Question 3.

If a line has the direction ratios — 18,12, -4 then what are its direction cosines?

elllu&—dl =1 —] |
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Solution:
Now given direction ratios of a line are -8,12,-4
.a=-18b=12,c=-4

Direction cosines are

[ =t =22
;a2+b1+c2 1’
m= b =£
va* +b* ¢4 11
¢ ==

n= =
;az +2+cr 11
_ i -9 6 -2
Hence, direction cosines are —,—,—
11 11 11
Ex 11.1 Class 12 Maths Question 4.
Show that the points (2,3,4) (-1,-2,1), (5,8,7) are collinear.
Solution:
Let the points be A(2,3,4), B (-1, -2,1), C (5,8,7).

Let direction ratios of AB be

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/

€IndCareer

a,= Xy =X =3, b, =y, -y, =5
C|=2Z,—Z, =~

Similarly again let direction of BC be
a,=6, b,=10,¢,=6

a -1 h_-1 g_-l
N —_— = 3
WL Tk 20 2

a b o
= AB || BC but one point B is common to
both,
therefore A, B, C are collinear.

Ex 11.1 Class 12 Maths Question 5.

Find the direction cosines of the sides of the triangle whose vertices are (3,5, -4),
(-1,1,2) and (-5,-5,-2).

Solution:
The vertices of triangle ABC are A (3, 5, -4), B (-1,1,2), C (-5, -5, -2)
(i) Direction ratios of AB are (-4,-4,6)

Direction cosines are

€IindCareer
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a b c
1 £ =
JaZ+blic? yal+bi+c? al+b? 42

LA+ b e =(-4) + (4 + 6
=16+16+36=68
. JaZ+bZ+c? =217
Direction cosines of AB are
-4 -4 6 2 2 3
2317241772317 & 17147 17
A(3,5-4)

B C
{'1! I'! 2} [_5:- _51- _2}
(i) PointsBandCare (-1, 1,2)and(-5,-5,-2)
respectively

Direction ratios of BC are -2, -3, -2

Val+b2+¢? = J4+9+4 =17
= Direction cosines of BC are

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/

€IndCareer

2 ) =2
A7 17" W7

(iii) Points C and A are (-5, -5,-2)and (3, 5,—4)

respectively Direction ratios of CA are

4,5-1
Soal+btac? =42 452412 = 22
Direction cosines of CA are
4 5 -1
Thus direction cosines of AB, BC and CA
are

N TR VAN T AN T RNV AN T

4 5

and Jaz'Jaz Va2 -

-2 =2 3 =2 =5 =i
-1

Ex 11.2 Class 12 Maths Question 1.

Show that the three lines with direction cosines:

12 =3 —4 4 12 3 3 —4 12

137 137 137137 137 137 137 137 13
are mutually perpendicular.

Solution:

Let the lines be L,,L, and L.

.". Forlines L1 and L2
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.’ I ,tmm, +Il1[-]2

_12_4 —3] 2 (43
BB BB BT

L1
Similarly, Again for lines L,andL,
I l,+mm,+nn 1L,

§1mllarly, Again tzca' lines and L,

I+ mym, +nn,=0.. L, i L,

Hence the three lines are muma]l:f perpendicular.
Ex 11.2 Class 12 Maths Question 2.

Show that the line through the points (1,-1,2) (3,4, -2) is perpendicular to the line
through the points (0,3,2) and (3,5,6).

Solution:
Let A, B be the points (1, -1, 2), (3, 4, -2) respectively Direction ratios of AB are 2,5, -4

Let C, D be the points (0, 3, 2) and (3, 5, 6) respectively Direction ratios of CD are 3, 2,4
AB is Perpendicular to CD if

aaz+bb +¢c,=0

Le. 2><3+5><2+(—4)x4 6+10-16=0
which is true = AB | CD.

Ex 11.2 Class 12 Maths Question 3.

Show that the line through the points (4,7,8) (2,3,4) is parallel to the line through the
points (-1,-2,1) and (1,2,5).

Solution:
Let the points be A(4,7,8), B (2,3,4), C (-1,-2,1) andD(1,2,5).

Now direction ratios of AB are

sional- geometry/
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a=X,-X,=-2,b=y,~-y, =-4
¢, =2Z,-2,=—4

Similarly, Again direction ratios of CD are
a, =32 b2=4,cz=4

anﬂ=—1‘ﬁ'='] ﬂ'=_]
fl'z b;: 562
aq_bh_qa
a b o

Hence AB is parallel to CD.

Ex 11.2 Class 12 Maths Question 4.

Find the equation of the line which passes through the point (1,2,3) and is parallel to the
vector

3+ 25 — 2k

Solution:

Equation of the line passing through the point

a and parallel to vector b is T=a+Ab
a=1+2j+3k, b=3i+2j+2k
Equation of the required Ifne is
T=(i+2]+3K)+A(3i+2j-2k), LeR.

Ex 11.2 Class 12 Maths Question 5.

Find the equation of the line in vector and in cartesian form that passes through the
point with position vector

2i — j + 4k

el 11IUN\..adl CCI
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o~

1+ 2 —k

Solution:

The vector equation of a line passing through a point with position vector

a

and parallel to the

vector b is F =4 +Ab
i=2i—j+4k and b=i+2j-k

Ex 11.2 Class 12 Maths Question 6.

Find the cartesian equation of the line which passes through the point (-2,4, -5) and
r+3 _ y—4 _ 48
parallel to the line is givenby 3 ~— 5 6

Solution:

The cartesian equation of the line passing through the point (-2,4, -5) and parallel to the

x+3 y-4 z+8
3 5 6

line is given by is

x+2 _y=4 _z+45
35 6

€IindCareer
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So, the vector equation of the required line is
P=(2i-j+4k)+ A(i+2j-k) ()
Where A is a parameter. In cartesian form,
Putting r = xi + yj+zk in (i), we get
Xi+yi+zk=(2+4) i +(-1+20)j+(4-A)k
Equating coefTicients of 1,] and k .
—1 K-'-2=1., F+I =_?._,} z-4 =%

2 -1
x-2 y+1 z-4

Eliminating A, we have, 1
Hence, the cartesian form of the aﬁmim'&} is
x-2 _y+l_z-4

1 2 -l

Ex 11.2 Class 12 Maths Question 7.
The cartesian equation of a line is

r—5 i+ z—6
ri

— — 3

3
write its vector form.

Solution:

The cartesian equation of the line is

T—5 _ y+d -G
3 T 2

Clearly (i) passes through the point (5, — 4, 6) and has 3,7,2 as its direction ratios.

=> Line (i) passes through the point A with

€IindCareer
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position vector @=5i —4j+6k and is in
the direction b = 3i + 7] + 2k.

So, the vector equation of the required line is
F=(5i—4]+6k)+ AT +7] +2k).

Ex 11.2 Class 12 Maths Question 8.

Find the vector and the cartesian equations of the lines that passes through the origin
and (5,-2,3).

Solution:

The line passes through point

_>
7 =0

Direction ratios of the line passing through the

€IndCareer
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points (x,, y,,z,) and (x,, y,, 2,) are
L-XpY2 Y~ F

.. Direction ratios of the line joining the point
A(0,0,0)and B(5,-2, 3)are 5,-2,3
b=5i-2j+3k
(i) Equation ofline AB in vector form
F=a+Ab =0+A (5i-2j+3k)
or  F=Ai(51-2j+3k)
(i) Equation of the line AB in Cartesian form is

X-X _y-Y _2-%
_ a b c

Where a, b, ¢ are in the direction ratios of the
line which passes through (x,, y,, z,) Direction
ratios are (5,-2,3)
The line passes trhough (0, 0, 0)

. Required equation of AB

x-0 y-0_z-0 X y z

5 -2 3 ¥ 273

Ex 11.2 Class 12 Maths Question 9.

Find the vector and cartesian equations of the line that passes through the points (3, -2,
-5), (3,-2,6).

Solution:

The PQ passes through the point P(3, -2, -5)
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i=3i-2j-5k
Direction ratios of PQ) where P and Q are (3, -2, -5)
and (3,-26)arex,—Xx,,¥,- ¥, Z,—Z,
e, 3-3,-2-(-2),6—(=5) or 0,0,11
L b=11k
(i) Equation of line PQ in vector form
F=a+Ab=(3i-2j-5k)+Allk
or F=(3i-2j-5k)+11hk
(i) Equation of PQ in cartesian form
XX, _¥y-y _2-%
a b c
P (x;, ¥, Z,) 15 (3, 2, -5) and direction
ratiosa, b, c are0, 0,11
Equation of PQ is
n—3=}r+2=z+5 _
0o 0 11 .

Ex 11.2 Class 12 Maths Question 10.

Find the angle between the following pair of lines
(i)

T =2 — 5] +k + A3t +2j + 6k)
and T =Ti— 6+ puli +25 + 2k)
(ii)

T =31+ — 2%k + A1 —j—2k)

T =20 — j — 56k + p(3i — 5j — 4k)
Solution:

(i) Let © be the angle between the given lines.The given lines are parallel to the vectors

sional- geometry/
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b, =3i+2j+6k and b, =i+2j+2k

. The angle 8 between them is given by

b-b,  (3i+2j+6k)-(+2j+2Kk)
Iblihzl |3:+2]+6k“:+2]+2ki

19 19
=— = oS =]
2 =0 (21)

(i) Let© betheangle between the given lines.
The given lines are parallel to the vector.

by=i-j-2k and b, =3i - 5] -4k

respectively.
The ang]e 0 bctwaen them is given by

cosf =

(l){3}+(—1}(—5)+f-2){—4)
Iblllblf J1+1+4 J9+25+1

-_-*y-_a-' = &=Cﬂ«5"l[s—\@']

cos0 =

Ex 11.2 Class 12 Maths Question 11.

Find the angle between the following pair of lines

.rEE _ .Ugl _ “—i-g?:rﬂndr—i-ﬂ _ .f}g*i _ :;5
(ii)

=4 =jfandsd = 17 = 2
Solution

Given

0 d
sional- geometry/
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r—2 _ y=1 _ =43 r+2 _ y—4 _ =-5§
o= = Spandty = - =5
(ii)

ﬁ_E_iﬂndm—-ﬁ_y—E_:—S

5 = 5 = JANA—~ = 7~ = 73

() Let b and b, be the vectors parallel to

x=2 _y-1_2z+3 Xx+2 _y-4_ z-5
2 5 3 -1 8 7

b, =2i+5j-3k, b, =-i+8j-4k

and

b b, _ (2i+5j-3K)-(—i +8j+4k)
Byl B, T2+ sk -3kl [ +85+ 4k
_ 26 26 _][ 26]
J38E1 938 VT (938 )0

(i) The given equations are

cos B =

x_y_z x—5_y—2=z—3
TR B R R
© b =2f+2j+kand by =41+ j+8k
Let 6 be the angle between the two lines,then
bby _ 24)+2()+18)

Bl V2242242V 412 482

_2 _1[2
-—3":}5-!:03 {3]

cosf =

Ex 11.2 Class 12 Maths Question 12.

Find the values of p so that the lines

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/

€IndCareer

l—v _ Ty=1 _ ==3, g7-Te _ y=5 _ 6=

3 2 2 3 1 D

are at right angles
Solution:
The given equation are not in the standard form

The equation of given lines is

3 " 2p/1 2 ()

x-1 _y-5_ z-6 ~
and 3577 1 5 -4
The direction ratios of the given lines are -3,
2P -3P

T:zaﬂd T! 1,—5.
The lines are perpendicualr to each other

-3P 2P 70
{—3}[T)+ [T) (1)+2(5)=0=P= M

Ex 11.2 Class 12 Maths Question 13.

Show that the lines

are perpendicular to each other
Solution:

Given lines

€IindCareer
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.. (i)

L] b

b i

X
1
... (i)

Let pyand p, be the vectors parallel to (i) and

(i1) respectively.
P =Ti-5j+k and p,=i+2j+3k

Consider p;.p> =7(1)+(=5X2)+1(3)=0
Hence the two given lines are perpendicular.

Ex 11.2 Class 12 Maths Question 14.

Find the shortest distance between the lines
— - - - - ” -
=0+ 2j+k)+Ai—j+ k)

and

T o= (20— j— k) + pu(2 + j+ 2k)

Solution:

The shortest distance between the lines

€IindCareer
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I

Comparing, a, =1+2j+k, i, =2i-j-k
b, =i-j+kand b, =2i+j+2k

Now, &, -2, =i-3)-2k and

i j K

bl N -pi-@-235+ 0+ Dk

2 1 2

=-3i-0j+3k

@, -4,)+(b, xb,) = (i-3j-2k)- (-3i +3k)

=)EH+HE)O+(2)B)=-3-6=-9
and *x5|=Jﬁ"=J_=3,E

_3. ._3@
JJ_ 2

Ex 11.2 Class 12 Maths Question 15.

Find the shortest distance between the lines

r+1 f,H‘l 41 r—3 _ y—=D _ -7
=5 = Tand T =5 =

Solution:

Shortest distance between the lines

sional- geometry/
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X=X _Y=% _Z-h .
a b, €

X-X, Y=Y, 2Z-2Z,
1= 2= 2 is:

a, hz C,
T Y 37
4 by €
%, b, ¢, _N

Jbc, b, +(ca,~c,a, ) +(ab, —a,b)? D

x+1 _y+1_z+l
7 -6 1

The given lines are

x-3 _y-5_z-7

1 -2 1
’46

N=7 -6 1
21

. N=4(-6+2)+6(1-7)+8(-14+6)=-116
= J(6+22 +(1-TP2 +(-14+6) = /116

”E’ =116 =229

Ex 11.2 Class 12 Maths Question 16.

Find the distance between die lines whose vector equations are:

T = (i +2j+3k) + A(i — 3] + 2Kk)
and

T = (4i + 5] +6k) + (2 +35 + k)

Solutlon

sional- geometry/
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Comparing the given equations with

F =G+ Ab and F = G, + ub, respectively, we
have G, =i +2j+3k, by =i-3j+2k

Gy =4 +5]+6k and by =20 +3] +k
Now, d, —d; =3i +3j +3k

#

ij k
and By xby=|1 -3 2|=-9{43j+9%
2 3 1
by xBy| =319 .. (@, -a)).(6, x By) =9
|(ﬂ2‘“1} "bz]‘ 3
| |z;l by| ‘ N’_ )

Ex 11.2 Class 12 Maths Question 17.

Find the shortest distance between the lines whose vector equations are
T =(1=ti+({t—2)j+(3=20)k

and

?}:(5+1)£+(25—1)}—(25+1)I}

Solution:

Comparing these equation with

sional- geometry/

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-11-three-dimensional-geometry/

@‘II IVN\dl ©CI

§,=i-j-k b,=i+2j-2% & &4 =)-4%

&
-2 _2i-4j-3k

o j
b, xb,=1=1 1
2

[b,xb,|=V4+16+9 =29 and

(3, -4,)(b, xb,) = (j-4k)- (21 -4j~3k) =8

The shortest distance between two lines is

@, +_51]-(El xb,)
b, sz|

=

8| 8
_‘Jz_ﬁ‘_@

Ex 11.3 Class 12 Maths Question 1.

In each of the following cases, determine the direction cosines of the normal to the
plane and the distance from the origin.

(@)z=2

(b) x+y+z =1

(c)2x+3y—-z=5

(d) 5y+8 =0

Solution:

(a) Direction ratios of the normal to the plane are 0,0,1

=>a=0,b=0,c=1
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Va? +b2 +c? =02 +02 +12 =1

Comparing with /x+ my+nz=p; p=%= 2

() xty+z=1
Direction ratios of the normal to the plane
are;a=1, b=1,¢c=1

Now Jaz +b% +¢? ='J11+]2-1-12 =i \J'r?:
x y =z 1
—t=t—==—
VB BB BB
Cmnpcaringwithfx+'my+nz=p;p=%
() 2x+3y-z=5Nowa=2;b=3;¢c=-1
Va2 +b2 +c2 =22 +32 +(-1)?=14

————

2x
i3 a is i

Comparing with x+ my+nz=p;p=

.
via

(d) Sy+8=0= S5y=-8 = -Sy=8
Now a=0;b=-5;¢c=0

Va? +62 +¢2 = J02 +(=5)2 +0 =5
ﬂx+—5_}'+ﬂz _8

Comparing with Ix+ my+nz=p; .. p=

Lh | oo

Ex 11.3 Class 12 Maths Question 2.

Find the vector equation of a plane which is at a distance of 7 units from the origin and
normal to the vector
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31+ 5] — 6k

Solution:
Let n- 3|+51 6I|£,|n[—\,!f'-2 5‘+( 2 =70,
I'l

The mqulred equatmn uf the planeis T-n=d

ie E-[LE+L}-—6—E)=T
A0 Y107 J70
or f-{3f+5j-6lh=?JT_ﬂ

Ex 11.3 Class 12 Maths Question 3.

Find the Cartesian equation of the following planes.
(a)

To(it]—k)=2

(b)
T (2i4+3) —4k) =1

sional- geometry/
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Solution:
(a) T is the position vector of any arbitrary point P (X, y, z) on the plane.

F=xityj+zk=i(+]-k)=2

= (d+yj+zk). (+j-k)=2

= D+ DH+@-1)=2

= xty-z=2

which is the required cartesian equation.
(b) Fis the position vector of any arbitrary

point P (X, v, z) on the plane.

F=xi+yj+zk . 727 +3]-4k)=1
(xi + yj+2k). (27 +3j-4k) =1
2x+3y—4z=1
which is the required cartesian equation.
© F[(s-20i+3-1)j+2s+)k]=15
The vector equation of the plane is
F-[(s—2t) 1+ (3-1) j+(2s+ )k]=15
(xi+yi+2k)-[(s-20i+(3-1) j+(2s + k] =15
(s-20x+(3-t)y+(2s+t)z=15
Which is the required cartesian equation.

by

Ex 11.3 Class 12 Maths Question 4.

In the following cases find the coordinates of the foot of perpendicular drawn from the
origin

(a)2x+3y+4z-12=0
(b)3y+4z-6=0
(c)x+y+z=1
(d)5y+8=0

Solution:
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(a) Let N (x1, y1, z1) be the foot of the perpendicular from the origin to the plane
2x+3y+4z-12 =0

.". Direction ratios of the normal are 2, 3, 4.

Also the direction ratios of ON are (x1,y1,z1)
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= Ezl=—'=%=k (say)
=2k, y,=3k,z=4k (1)

Ti]epoint{x ¥;» Z,) lies on the plane
2{2k}+3{3k}+4{4k} 12=0

@+9+16)k=12, .. k=%
Putting value of k in (i)
12 24 12 36
=2 —_ =3-—=—
75297 297 k=292
= 4k= 41—;_1‘}%
He:noe,ﬂlefmtof enormal from the origin
24 36 48
tuthcgwenplanels(zg '29" EQJ

(b) 3y+4z—6=0
Direction ratios of the normal to the plane
are: a=0,b=3,c=4
Equation ofthe line through (0, 0, 0) are
x=0 y -0_z-0 x y
0 7 = 973 A0
- x={},y=31,z=41
Let foot of the perpendicular from the origin be
(0, 34, 41 ) which lies on the plane
3y+4z—6=0=> 3(3h)+4(41)—6=0
18 24
2577 25
iicnce the foot of the perpendicular is

6
A=— - 0,
= 75 LXKy =

sional- geometry/
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18 24
| St
( 25 25]

(c¢) Direction ratios ofthe normal to the plane x +

ytz=la=1b=1,c=1

Now equation of the line through (0, 0, 0)
x=0_y-0_z-0
T T
Xx=A,y=A,z=AL
Let foot of the perpendicular from the
origin be (A, A,A,) which lies on the plane
x+ty+z=1

= x=y=z=2A(let)

1 1 1 1
= ltiti=l=m A= x=— y== 2=—
377333

Hence the foot of the perpendicular

o(4.00)

333

d Sy+8=0
Direction ratios of the normal to the plane
are:a=0,b=5,c=0

Now ﬂql.'latinn of the line through (0, 0, 0)

arc:

x—ﬂ=,}’-ﬂ$z-0:‘$ E=£=£=‘l uet}
o 5 0 0

x-ﬂayzﬁlﬁ z=0.

Let foot of the perpendicular be (0, 51, 0)
which lieson: 5y +8=0

_8

4+ 8= = —

= 5(50)+8=0 = A 25
x:ﬂiyzjx [__ﬂ)=__giz={]
23 5

Hence the foot of the perpendicular is
-3 -
ﬂ'l_ 5-0
( 5 ]

Ex 11.3 Class 12 Maths Question 5.

Find the vector and cartesian equation of the planes
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(a) that passes through the point (1,0, -2) and the normal to the plane is

-

i+j—k
(b) that passes through the point (1,4,6) and the normal vector to the plane is
1 —2j+k

Solution:

(a) Normal to the plane is i + j — k and passes through (1,0,-2)
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b=i+j—kand a=i-2k
Equation of the plane in vector form is
Fed+db = F=-20)+A0+j—k)
For cartesian form : Direction ratio of the

normal are 1, 1,-1.
Now equation of the plane in cartesian form

isa(x-x)+b(y—y)+c(z-z)=0
= x+y-z-3=0

(b) The plane passes through (1, 4, 6) is
d=i+4)+6k
Normal to the planeis 4 = i—2j+k

Equation of the plane passing through
(1, 4, 6) are with normal i-2j+k is
(t-a)-n=0
or [F—(i+4]+6k)]-(1-2j+k)=0
= T-(i-2j+k) +1=0,
Cartesian form : Equation of the plane passing through
(x,, ¥,» 2,) with direction ratio of normal a, b, ¢ is
a x—1|i+b(y—yt}+{c{z—z|)=0
the plane passes through (1, 4, 6)
 %=lLy,=4,2,=6

Direction ratio of normal i—?]+ﬁ arel,-2,1
s a=1,b==-2, c=0
Putting these values in (i)
1-(x=1)-2(y-4)+1:(z-6)=0=>x-2y+z+1=0
Ex 11.3 Class 12 Maths Question 6.
Find the equations of the planes that passes through three points
(@) (1,1,-1) (6,4,-5), (-4, -2,3)
(b) (1,1,0), (1,2,1), (-2,2,-1)
Solution:

(a) The plane passes through the points (1,1,-1) (6,4,-5), (-4,-2,3)
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Let the equation of the plane passing through(1,1,-1)be

a(x-1)+b(y—-1)+c(z+1)=0 ..()
(6,4,-5) lieson it
soa(6—-1)+b@-1)+c(=5+1)=0
or S5a+3b-4c=0 (i)
(-4, -2, 3) lies on the plane
5 a(4-1)+b(=2-1)+c(3+1)=0
or Sa+3b-4c=0 (1)
from (if) & (iii)
a b ¢ :;,E
-12+12 -20+20 15-15 0O
No unique plane can be drawn.
(b) (b) LetthepointsbeA(l,1,0),B(1,2,1),
C (-2,2,-1).
Now equation of the plane is
x-1 y-1 2
0 1 1
_3. 1 -1 .
= (x-1)(-2)-(y-1)x3+z(0+3)=0
= 2x+ 3y-3z-5=0.

_b_¢
0 0

= =0

Ex 11.3 Class 12 Maths Question 7.

Find the intercepts cut off by the plane 2x+y-z = 5.
Solution:

Equation of the planeis 2x +y-z=5xyz

Dividing by 5:

= 5+i-==1

—d

B oy

.". The intercepts on the axes OX, QY, OZ are

L2 n

, 9, -5 respectively
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Ex 11.3 Class 12 Maths Question 8.

Find the equation of the plane with intercept 3 on the y- axis and parallel to ZOX plane.
Solution:

Any plane parallel to ZOX plane is y=b where b is the intercept on y-axis.

S.b=3.

Hence equation of the required plane is y = 3.

Ex 11.3 Class 12 Maths Question 9.

Find the equation of the plane through the intersection of the planes 3x -y +2z-4=0
and x +y + z—2 =0 and the point (2,2,1).

Solution:

Given planes are:
X-y+2z—-4=0andx+y+z-2=0
Any plane through their intersection is
3X—y+2z—4+ANx+y+z-2)=0
point (2,2,1) lies on it,
S.3x2-2+2x1-4+AN2+2+1-2)=0

—2

=>\A= 3
Now required equationis 7x -5y +4z-8=0
Ex 11.3 Class 12 Maths Question 10.

Find the vector equation of the plane passing through the intersection of the planes

g (2-£+2j—3;&) :?7?“-(2£+5}+3?;) —9
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and through the point (2,1,3).
Solution:

Equation of the plane passing through the line of intersection of the planes
F(2i+2]-3k)-T+A[F-(2i +5)+3k)-9] =0
A1)

or F-[(2420)i+(2+54)j+(=3+30)K]
—7-9=0 ..(ii)

It passes through the point |[2'i~ + }+ 31.:}

= (2044 3K)[(2420) i 4+(2% 50) j+ (=3 + 30)k]
—7-91=0
=  (4+40)+(2+50)+(-9+90)-T-9A=0

= A =% ; Putting value of A in (i)

?~(2§+2]—3E)—T+€[2§+53+3E—9]=u

=  7-(38i+68]+3k)=153

Ex 11.3 Class 12 Maths Question 11.

Find the equation of the plane through the line of intersection of the planes x +y + z = 1
and 2x + 3y + 4z = 5 which is perpendicular to the plane x—y + z = 0.

Solution:

Given planes are
x+y+z—-1=0...(i)
2x+ 3y +4z-5=0...(ii)

x—y+z=0...(ii)
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Any plane through the intersection of (i) and (ii) is
(I+20)x+(1+30)y+(1+40)z - 1-5A=0

cereee (IV)
Direction ratio of the normal of (iii)are 1,1, |
Also direction ratios of normal of (iv) are
1+20, 1430, 1+44

Two planes are perpendicular if their normals

are perpendicular.
= 1+24—1-3A+1+40=0= A =_T1
Now equation of therequired planeis :x —z+2=0

Ex 11.3 Class 12 Maths Question 12.

Find the angle between the planes whose vector equations are

?.(2£+23—3i‘;) :5??.(35—3}%?;) —3

Solution:

The angle 6 between the given planes is

[
1]

1 2
1

n, =3i+3j-5k ,

k= where; n, =2i +2j-3k &

B
=

_ (21-2j-3k)-(31-3j+5k)
J4+449.J94+9+25

Ex 11.3 Class 12 Maths Question 13.

cosB
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In the following determine whether the given planes are parallel or perpendicular, and in
case they are neither, find the angle between them.

(@) 7x+5y+6z+30=0and 3x-y—-10z+4=0
(b)2x+y+3z—-2=0andx-2y+5=0
(c)2x—2y+4z+5=0and3x-3y+6z—-1=0
(d)2x—-y+3z—1=0and2x-y+3z+3=0
(e)4x+8y+z—-8=0andy+z-4=0.

Solution:

(a) Direction ratios of the normal of the planes 7x + 5y + 6z + 30 = 0 are 7,5,6
Direction ratios of the normal of the plane 3x —y — 10z + 4 = 0 are 3,-1,-10
The plane 7x + 5y + 6z + 30 = 0 ...(i)

3x—y—-10z+y =0 ...(ii)
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are perpendicualr to each other if
a,-a,+bb,+cc,=0

or 7-3+5:(-1)+6(-10)=21-5-60%0
Planes (i) and (ii) are not perpendicualr
Direction ratio of normal of the plane (1)
and (ii) are not proportional as

7 5 6

—#
3 -1 4
These planes are not parallel. Angle
between the planes is given by
aa, +bb, +cc, F

cos 0 = T
Jaf+a§+a§ be+b§+h§ -3

()

(b) 2x+y+3z-2=0and x—2y+5=0
Now p =2i+ j+3k and Py =i-2j
np2=0." pLp
hence planes are perpendicular.
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() 2x-2y+4z+5=0and3x-3y+6z-1=0
Now p =2 —2j+4k and p, =% -3/ +6k
Nwd=25_249_2

ay 3'b 3'c; 3

a L} = =» Normals are parallel.

a b o

Hence, planes are parallel.

(d) 2x-y+3z-1=0 and 2x-y+3z+3=0

Now

py=2i-j+3k and p,=2i-j+3k

Now a—3=2=!,ﬁ=-—i=l, ﬂ=§=1
day 2 62 -1 Ly 3
4 _h_g
a b o

. Normals are parallels. Hence planes are

parallels.

(¢) 4x+8y+z-—8=0and y+z-4=0
py=4i +8j+k and p, =j+k
P1.p2 =4Oy B(1)+1(1)=9
71| =V4? +82+1% = V&I and
pal =B+ = 3

Angle between planes is the angle between their
normals. Let 0 be the angle between the planes.

cos@=—P1P2 1 g 450
Bl Bal 2
Ex 11.3 Class 12 Maths Question 14.

In the following cases, find the distance of each of the given points from the
corresponding given plane.
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(@) (0, 0,0) 3x — 4y + 12z =3
(b) (3,-2,1) 2x —y + 2z + 3= 0.
(c) (2,3,-5) x + 2y -2z =9
(d) (-6,0,0)2x — 3y + 622 =0
Solution:

(a) Given plane: 3x —4y +12z2-3=0

axl+by| +cz|+d[

Given point (0, 0, 0) .-.

at+b% +c* ‘

g |3m)-4(m+ 12{{]}—3|

-_—

| e a2 |71

(b) Thepointis(3,-2, 1), the plane
2x-y+2z+3=0

_[23-(9+2:143] _13

| J2 (12422 | 8

(¢} Givenplane: x + 2y— 2z -9 =0 and point
(2,3,-5)

2+2x3-2(-5)-9|
Jti +22+(-2)2

(d) Given point(—6,0,0)and plane
2x —3y+62-2=0

_c9-30+60-2_,

V22 +(-3)? +62

d=

sional- geometry/
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability

h Jiwww.in
sional-geometry/
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