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3-Dimensional Geometry

MISCELLANEOUS EXAMPLES

yery Short Answer : [1 Mark]
{, Write the direction cosines of a line equally inclined to the three coordinate axes [CBSE 2009, 1IM]
Sol. 2+m*+ni=1

given {=m=n

I
n’=1 = n=z—4

\/3
T B i A
d.CIS are (_7__'1—_=j and (—_,—,—‘—'— [l]
V3’373 NERNCING)
Mrite the distance of the following plane from the origin : 2x —y + 2z + 1=0 [CBSE 2010, IM]
2x0—-1x0+2x0+1| 1
Sol. d=|——F—= =— (1]
V4+1+4 3
3. Write the vector equation of a line given by x ; e '; o2 ; 6 [CBSE 2011, 1M]
Sol. T=(5i—-4]+6])+A(3i+7j+2k) ' (1]
4. Find the distance of the plane 3x — 4y + 12z = 3 from the origin [CBSE 2012, 1M]
Sol. Distance of plane 3x — 4y + 12z = 3 from the origin
= 3
o = e (11
Jo+16+144| 13 |

5. Find the length of the perpendicular drawn from the origin to the plane 2x — 3y + 6z + 21 = 0.
[CBSE 2013, 1M]

21
Sol. L= —_—
J4+9+36
21
= L=
L = 3 unit : (1]
. : Y 3-x _y+4 22-6 i i ,
6.  If the cartesian equations of a line are == , write the vector equation for the line.
. [CBSE 2014, 1M]
o _ . 3-x y+4 2z2-6
ol. Cartesian eqn of line 1s R 4
| We can write 1t as _3 7 )
g So vector eqn is T = (31 — 4] +3k) + A(=5i + 7] +2k) where A is constant (1]
¢ 7. Find the angle between the lines 2x = 3y =~z and 6x = -y = - 4z. [CBSE 2015, 1M]
i
gl A [ N
| %% e maon ™™ 16 -1 =1/4
- -
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o aa, +bb, +cc,

R cosf = = % =

|- 2 2 2 2 2 2

5 \/a, +b, +c¢, \/a2+b3 +¢,

§ 1 11

7 3T

b

G

cosO = 3 ,'- S
/ +l\[
36 16

P LJJES AT

3 0=" b
¥ 2
B IDPC Sl hree axes.
; 8, Write the sum of intercepts cut off by the plane 7.(2i+j—k)—5=0 on the thr [CBSE 2016, 1y
Sol. 7.(2i+j-k)=5
! 2x+y-z=5
| T A Yt )
i /2“5 =5

- 4]

Sum of intercepts =§ +5-5=

Short Answer : [4 Marks]
Find the length and the foot of the perpendicular drawn from the point (2, =1, 5) to the line

Rl Vil e " [CBSE 2008, 4V

10 -4 11"
® Sol. Given equation of line is
. P@2.-1,5)
ST TR R Q) \
10 =48~

Let N be the foot of perpendicular from the point P(2, -1, 5) to the line (1) |
. coordinate of N is (104 + 11, 44 — 2, —11% — 8) —tLine
Direction ratios of PN is
I0A+11-2,-4AL—-2+1,-11A-8-5
=10A+9, 41— 1,-11A- 13 1
and direction ratios of line (1) is 10,4, —11 since PN L to line (1)
1010 +9) - 4(-4A ~ 1) ~11(-11A - 13)=0 [. aa,+bb, +c,¢ = 0]
100L +90 + 16A +4 + 121A + 143 =0
2372 +237=0
e [
Hence N = (1,2,3)
Foot of perpendicular is

@ PN =/2-1)? +(-1-2)* +(5-3)’ \
= O =\/ﬁ unit [1]

/IO/Fmd the coordinates of the point where the line ; iyl SERS meets the plane x + y + 4z =6.

3 4
[CBSE 2008, 4M]

!
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Sol. Given equation of line is ‘Q

x+l _ y+2 z+43
2 -3 g ~MEy)

4 ,
Any point on the line is / L’ /
P2\ - 1,30 - 2,4) - 3)

Plane [1]

Since the point P lies on the plane

X+y+4z=6

Cr=-D+Gr-2)+4n-3)=6 (1]
2L -1430-2+161L-12=6

210 =21 | = A =1 (1]
Required point is

P2-1,3-2,4-3)=p(, 1, 1) (1]

x+5 y+3_2-6
1, . 4. —9A
[CBSE 2008, 4M]

1. Find the equation of the perpeindicular drawn from the point (2,4, ~1) to the line

Sol. Given equation of line is P(2,4,-1)
x+5 +3 z2-6
: y4 g =A(say) .. (1)
Any point on the line (1) is
M=(A-54L-3,-9L+6) ... () o »e
dr's of line PM is M
A=5-2,4A-3-4, -9\ -6+ 1
=A-T, 46— -9 +7 O - (1]
Direction ratio of the given ['ine are proportional to 1, 4, -9.
line PM is perpendic:ular to line (1)
IA-=T)+4 (4L =T7) +(-9) (- +7)=0 (1]
[ aa,+bb, +cc,=0]
A-T7+ 161 -28 +8IA--63=0
98)--98 =0
98).=98 = X =1 (1]
Putting A in eq. (2), we zet
Coordinate of M = (1 -5,4-3,-9+6) =(4,1,-3)

3D pas

")

&3-D Cooed

Equation of PM is
x=2 _y-4 z+1 l: 28 3= Yl Z_Z|:|
=42 S SR LXK YooY 2,77
X=2 y-4 z+1
=0 -3 -2
; s X-2 _y-4 z+l 1
@ 6 3 2 b
1 ind the points on the line ~— Gy yTH = z_;_i atadistance of 5 units from the point P(1,3,3).
i [CBSE 2010, 4M]
E—
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X+2 y+1 z-3
L. =S —=——=)

Sol. === 2
Any point on the line will be
(3A=2,27-1, 24 +3) (]
Given that
\/(31-—2—1)3+(2X—1—3)2+(2k+3—3)2=5 (1]
= 97&—181+9+4K3—16x+16+4?&:25
= 170*=34)0=0 m
=> A-20=0 > A=0,2
Hence the points are (-2, -1, 3)or4,3,7) (1]

OR
@ /ﬁnd the distance of the point P(6,5,9) from the plane determinec by the points A(3,-1,2), B(5,2,4)

Sol

13.

Sol.

.= 3Xx-9-4y-4+32-6=0

and C(-1,-1,6).

.- The equation of the plane determined by the points

AG,-1,2),B(5,2,4) & C(-1,-1, 6)
X=X, Y=Yy Z-12,
27X Y-y 2,-z|=0 \ [1]
Bk s Vs Y2, 7
Xx-3 y+1 z-2
- 2 3 25 | =0 (1]
|4 0 4
= I2(x—3)—(y+-l)16+(z—2)12=0
\ [1]
= 3x-4y+3z-19=0

30 pas

g 13x6-4x5+3x9-19| 334 ,
— 9+1649 17 : [1]
Find the equation of the plane passing through the point ?(1,1,1) and containing |

the line F=(—3§+}+5ﬁ)+x(3?—]—512). Also, show that the plane contains the line

f:(—f+2j+5ﬁ)+p(?—2j-512). ~ [CBSE 2010, 4M]
Equation of the required plane '
X—Xp N=yo Tz \
X=X, Y-y, Z,-%]|=0
a b c

where (6.y,.2 ) =0 (L) |
(xzayzyzz) = (_351$5)
(abe) = (3-1-5)

106 E
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3-Dimensional Geometry

- D=8y = 1) +4(z - 1)= ’

x—2y +z=01is the required plane. =
The given linebe 7 = (- +2j+ 5k) 4 (i - 23 - 5%)
i=(-1,2,9), b=(1, -2, -5

Condition for the given line to lie in the plane

X — 2y +z=0

point (-1, 2, 5) satisfies the planeand b . =0

So ax'+by' +cz'+d=0 & al +bm+cn=0

-1-2X2+5=0 & 1x1-2x-2-5x1=0 [2]
ind the shortest distance between the following lines whose vector equations are :
@ r=(1-0i+(t=2)j+(3-20k and 7=(s+1)} +(2s-1)j-(2s+Dk ~ [CBSE 2011, 4M]

Sol. 7=(1-2j+3k)+t(-i+]-2k)
F=(i-j-k)+si+2j-2k)

we know shortest distance between lines

A DICKTS)| ,
| Ibxb,| | 1)
a,-3, =j-4k 7
: i ] ok
E bl bd b2 =-1 1 =2 [1]
| 1 Sgaian
ﬁ =2i-4j-3k
I bxbj=y23 . | s
| (3,-4,).(b,xb,)=—4+12=8
8
" [

i V29
¢ 155/Find the coordinates of the point where the line through the points A(3, 4, 1) and B(5, 1, 6) crosses
1 (%) the XY-plane. CRSE 0 AN
{ Sol. The vector equation of the line through the points A(3, 4, 1) and B(5, 1, 6) is
; ) A : !

F=3i+4j+k+A(5-3)i+(1-4)]+(6-DK]

F= A+ i+(BA+D]+GAHDK e (i) m
A 107
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to the plane x - 2y + 4z = 0.

TTOTTMRML MqULMUUIE UL LY plaliv UIUUELE LIS PUTHIW \ L, L, —

L) @HU \T Ly 7y Ty saress prms o=y

[CBSE 2013, 4M]

Sol.  Equation of plane which passes through the point (2, 1, -1)
ax=2)+by- ) +cz+1)=0 ... ) ]
plane (i) passes-through (-1, 3, 4)
a-1-2)+bB-1)+c@d+1)=0
-3a+2b+5=0 .. (i) (%]
Required plane & given plane both are perpendicular
So a=2b#dei=0" . L (iii) [¥]
then equation (ii) & (iii)
a & =h--~ ¢
SEll Oy 1255 62
Bugb sc -
18 17 4 L]
a="18Ab=17M ¢ = 4A put in equation (i)
18x-2)+17(y-1)+4(z+1)=0 ‘
18x + 17y +4z-36 - 17 +4 =0 %
18x + 17y + 4z — 49 =0 [‘/z]i
r.(181 +17]+4k) =49 (1] {
Aliter : §
If the points are A(2, 1, —1) and B(-1, 3, 4), |
B PRy LN :
then vector normal to the plane is ABx (i —-2j+4k) [1]
R
e i=|-3 2 5/=18i+17j+4k (1] |
1 -2 4
Equation of plane is
rn=an
£.(181+17]+4k) =36+17-4 1
7.(181 +17] +4k) =49 [1%]
108 T
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Sol.

18.

Sol.

D pas
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3-Dimensional Geometry

l to the lines -)—‘j—lil_-zzz—ﬁ andid L AEE
1 2 3 -3 2 5°
Let D.R. of line L which passes through the point.
(2,1,3)1sa,a,a,
. ~1 = =
Given lines are L, = - :u:_z_g
1 2 3
X y z
and L, > —===Z
and L, 377273
lineL LL,
a +2a,+3a,=0 . . (i)
andlineL L L,
-3a,+2a,+ 58,20 ... (i1)
fromequation (i) and (ii)
4 0 aicfor. duwd :ﬂ:az_a_g Ay L@y 8y
=G26=9:5 256 "4 14 § o

So cartisian equation of required line is
x—2 " y-1 z-3

9.7
and vector equation of line is

F=(2i+]+3k)+0 (2] -7j+4k)

Findthe vectorand cartesian equations of the line passing through the point (2, 1,3) and perpendicular

[CBSE 2014, 4M

(1]

(1]

(1]

(1]

A line passes through (2, -1, 3) and is perpendicular to the lines § = (? + 3 - 12) + x(zi - 2] + 12) and

= (2? —3 — 3} + },l.(i + 2] + 212) . Obtain its equation is vector and Cartesian form.

Line L is passing through point
2i-]+3k)
if L, = F=(i+]-k)+M2i-2j+k)

L, = =(2i - j-3Kk)+pu(i +2j+2k)
given that line L is perpendicular to L, and L,
LetdroflineL=a,a, a,
The eqn of L in vector form =7 = (2i - j+3k) + k(a,i +2a,] +a,k)
k is any constant. |
L, is perpendicularto L aa,+bb, +c.c,=0
2a ~2a, + a,=0 ... (1)
and also
L 1L,
s0,a +2a +2a,=0
from equation (1) and (2)
2a,~2a,+a,=0
a,+2a,+2a,=0

[CBSE 2014, 4M]

(1]

(11
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Mathematics

S8

-6 -3 6

Q3

-2 -1 2

So direction ratio of line Lis (-2, -1, 2 (1]

Hance vectors equation of a line 7 = (2f - } + 3]2) + k(—-2f - ] + 2I2) and cartesian equation of a line g

— = 277 (1
-2 -] 2 : ]
" _ N T-="1Tx =5 “0-2
)9./ Find the value of P, so that the lines l: X = Ty-14 =z < and [; 2 )/l T T
3 p 2 3p
perpendicular to each other . Also find the equations of line passing through a point (3,2 —4) and
parallel to line /,. [CBSE. 2014, 4M
Sol.  Given lines written as
¢ x-1 _Y=2 _2-3
S YL A
sz>x—l=y—5=z—6 | j .
el ST e e / [1]
4

{, and £, due perpendicular to each other
Soaa, + bb,+cc,=0

~3p (BJ y
= (—3)x(—7—)+ 7 X1+2x(-5)=0

Now equation of a line passing through a point (3, 2, —4) and parallel the line &

PAEQ\O2 3D 05

X-3_y-2 z+4

@ el e 1
/20.' Find the shortest distance between the following lines : (el &
SR i) } L
T =(i+2j+3k)+A(2i +3]+4Kk) e

20 Coord,

F=(20+4]+5K) +u(4i +6]+8k) N [CBSE 2015, 4M]
OR
Find the equation of the plane passing through the line of intersection of the planes 2x +y—z=73 and
5x-3y+4z+9=0andis parallel to the line XT-I. = 12_3 = 5;5 [CBSE 2015, 4M]
-5

Sol. 7= (i +2]+3k)+ A2 +3] + 4k)
F = (20 +4j+5k)+2u(21 + 3] + 4k)
Let & =i+2j+3k ¢

110 E |
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3-Dimensional Geometry

d, =2i+4]+ 5Kk

b=2i+3]+4k (1]
i, =4, =1+2]+ 2K and |b|=vA79716 = /35 (1]
ij ok
bx(a,-a,)=12 3 4
1 2 2
=i(6-8)-}(4-4)+k(4-3)
Bx(éz—ﬁl)z—zf_oj“z [1]
|bx@,~4,)|=Va+1 =5
p=I2x@-a)|_ 5 [
b V29
OR
Let P =2x+y-z-3=0
P,=5x-3y+4z4+9=¢
Required plane is P + AP,=0
= (2X+y—z—3)+x(5x—3y+4z+9)=0
= C+5Mx+(1-30)y+(-1+40)z-3+90=0 . (1) [1'7]
plane (1) parallel to the line X1 - ¥=3 _ Z_‘S
s ) 4 S ,
Normal of plane (1) is ‘
" perpendicular to the line (aa,+bb,+cc)=0
= 2+5M)x2+(1 =3\ X4+ (-1440)x5=0
= k= —é, put is equation (1) [1]
'2—2 X+ 1+l y+ —1—3]2—3—3=0
6 2 23 S
ZX +3 —EZ _2 =0
T L e
= Tx+9y-10z-27=0 ' [1v5]
21, ~Find the coordinates of the foot of perpendicular drawn from the point A(~1, 8, 4) to the line joining
the points B(0, -1, 3) and C(2, -3, —1). Hence find the image of the point A in the line BC.
f ] [CBSE 2016, 4M]
Sol. Equation of BC
x y+1_z_3_x A(-1,8.4)
g T
Let foot of L is ' /
D(2), -2 — 1, 4\ + 3) e — g —y ' |
D.ratio of line AD(2A + 1,21 -9, 44— 1) BO-13) C@ra-1) [ |
D. ratio of line BC 2,-2,-4) |
AD 1 BC |
L 2QA 4 1)=2(-24-9) -4(-4A-1)=0 *Alafy)
| CEN—
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Mi+24=0

A =1
DL 1.7 (L

Let A'a, B, ¥) is a image of A.

-l1+Q “84".3_[_4*}' -
~ - -y ~ - . ’

a=-XB=-6,y=10, A'(-3,-6.10) (1

Long Answer : [6 Marks] _
22, From the point P(1, 2, 4), perpendicular is drawn on the plane 2X +y = 2z +3=0. Find the equatiop
the length and the coordinates of the foot of the perpendicular. [CBSE 2008, 6M)
Sel. Given equation of plane is P(1.2:4)
Xx+y-2z+3=0 .. (D
dr's of the planc are 2, 1, -2
-, dr's of line normal to plane are 2, 1, -2 /— IM J
Equation of line PM is Planc
il B
g g e | m

[.. x—x._y-y,_z-Z.J
l: a b ¢
Coordinate of M=(2A + 1, A +2,-21+4)
Since point M lies on the plane (1)
22h+ D+ (A +2)-2(2A+4)+3=0

D +2+A+2+42.-8+3=0 (1]

\D | =

9i-1=0 = A=

; : 2 2 -2 _(g 19 ﬁ)
.. Foot of perpendlcular-(§+l,5+-,—9—+4 =999
Length of perpendicular from (1,2,4) - ‘

lam+2-2(4)+3]_[2+2-8+3 1 :
il TR A b

i ] x-1 y-2 z-4
Hence, equation of line : 2. 1 b (1]

1
Length of perpendicular:g unit
11 19 34)
foot of dicular=| —,—,— 1
oo ™ (999] i

measured parallel 0

BN

X+2_2y+3 3z+4
-4

the plane 4x + 12y -3z +1=0. : [CBSE 2008, 6M]

112 "’1 '
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Find the distance of the point (-2, 3, —4) from the line




T ERET 3-Dimensional Geometry
Sol. Letthe given point be P(-2,3,4) and equation of given line be
X+2 _2y+3 _3z+ 4

3 T4 = =M\say)
Any point on the lme be
Q(:’,A_Q,M,M] [1]
2 3
dr's of the line PQ is
40 -3 SA—4
3A-2+2, -3, —
> 3 3 +4
40-3— -
3 6 S5A-4+12
2 ’ 3.
47-9 5)0+8 ‘
Y 4 1
M, : (1]

Since line PQ is parallel to the plane
4x + 12y -3z+1=0

P CNER

3
[ aa,+bb,+cc,=0]
124 +24A - 54 -51.-8=0 [1]
31A=62 = A=2 . , [1]
The coordinate of Q = [6,~2,§;3,m—_4] = (4, 22)
/) 3 2
e
~. Length PQ is \/(4+2)2+[5- J +(2+4)° : . (1]
1 [289 17 - -. !

= [36+1+36= \/72 L \/————— . (1]
. /. 4 = 4 ' 4 2 .
} 24. Find the coordinates of the image of the point (1, 3, 4)in the plane 2x —y +2 +3 =0. [CBSE 2008, 6M]
! Sol. LetQbe the image of the point P(1, 3, 4) in the plane 2x -y +z+3=0 . )
i ' P(L,3.4)
g oM .
2 5
z r
) x Q
§ . J
3 Then PQ is normal to the plane. Therefore, direction ratios of PQ are proportional to the dr's of pla;e
I 2% | o
i ’ 5 Ao ) ) - b
: Equation of line PQ is
i ' |
i X—1=Y'3=z—4=h(say) , 1
3 2 =5 gl

n
!
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* The coordinate of Q= (2L + 1, -A + 3,1 +4)
Since M is mid-point of line PQ '

The coordinate of

(OA+1+1 -A+3+3 A+4+4) (2042 -L+6 A +8 [1]
M:L"z’z’z T2 T2 2
Since M lies on the plane (1) .
Bt
ay e A
2(2x+_j_( x+6)+(m8j+3=0 e o il
2 2 2 \/{\‘C’v g - Q/- h(‘(f}‘
¢ /\76' 1 ¢
AN+4+A— ’
+4+1 26+l+8+6:0 N e 2% g (1]
| Thg
6L+12=0 > A=-2
Coordinate of Q = (4 + 1,2 +3, -2 + 4) (1
/ =(—37572)
25. Find the equation of the plane determined by the point A(3, -1, 2), B(5, 2,4) and C(-1,-1,6). Also
find the distance of the point P(6, 5, 9) from the plane. [CBSE 2009, 6M]
Sol. A(3,-1,2);B(5,2,4); C(-1,-1,6)
b aS = = = |
AB =2i+3j+2k
AC =-4i +0j+4k . | : [
fi = ABx AC =normal vectar of plane. /W
T |
=2 3 2|=121-@B+8)] +(1D)k
-4 0 4 %
i=12i 167 + 12k 1
= dr's of the normal to the plane are (3, — 4, 3)
= Equation of plane is given by
3x—4y +3z=d
this plane passes through (-1, -1, 6)
= d=19 '
Equation of plane is 3x —4y +3z2-19=0 2]
3.6-4.5+39-19|
distanccdfrom(6,5,9)=‘ 5+39-19)
LoaeEadsa, |
[18-20+27-19]- 6
B Ll
114 —E
|

Scanned with CamScanner



pas

D Coordiness Geomery\Eng\02 3-D.

kel \BOA G- AH \ ot \ JEE Aol Erth sscst \Masts \ St | Bossrdd Meser el \SHEET T\0D-Vacser &

n

YALLE

CAREER INSTITUTE

T [P 3-Dimensional Geomefry

26. Findthe coordinates of the foot of the pet

Sol.

27.

Sol.

pendicular and the perpendicular distance of the point P(3,2,1) from

theplane2x -~y +z+ 1 = [CBSE 2010, 6M]

0. Find also the i image of the point in the plane.
Let Q be the foot of perpendicular

(3,2,1)¢P
= equation of PQ is -_= y= 2
2 -1 |

coordinates of Q is 3 + 2K, 2. Tk
point Q also lie in the given plane,

= 20+2M-Q-M+1+Ar+1=0
= 6+4L -2+ +1] +A+1=0

= 6A=-6 = A=_|

Point Q is (1,3,0)-

Let the image of the point Pin the plane be P'.
Image of point P is (=1,4-1)

PQ=(1-3)" +3-2* + (0-112
PQ=v4+1+1=1./6

(1]

1]

[1]

(1]

Find the equation of the plane passing through the line of intersection of the planes F.(f + ] + 1A<) =

&nd/f.(Zi + 33 - 12) +4 =0 and parallel to x-axis. [CBSE 2011, 6M]
Equation of plane passing through intersection of
planes F.(;+3+I2)=1 and ?.(2?+33—f()+4=0'
is | F(+7+k)=1]+2[r.@i+3]-k) +4]= [1%]
f.[(1+2x*+(1+3x)j+(1—x)12]-1+4x=0 ()
If plane (1) is parallel to x-axis then
1+2L=0
1
A=——
2 1]
) L i 1~ 3~ :
required planeis r. —§J+Ek -1-2=0 [1%]
=" A —-1—34-312 -1-2=0
2l
iz | g
= T _lj+3k =3 = —=y+—=z=3
[ My 2. 2
= -y+3z=6 £2]
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Mathematics

28.

Sol.

29.

Sol.

1 y-2 z-3 -1 y-2  z- :
Y2 B x-1 'y z2—-3 are perpendicular, find the value of k ang

- x—_
If the lines 3 "ok =3 and k=1 =3
hence find the equation of plane containing these lines. [CBSE 2012, 6M]
) . x—1 y-2 z—3 .
Given lines 3 S5k 53 - (i)
x—1 y—2 z—3 B
. ST S5 e (ii)

* Line (i) L line (ii)
=-3k-2k+10=0

-5k =-10

k=2 | (2]
Equation of planes containing the given lines

x-1 y-2 z-3

/ -3 2k 2 =0 ]

k 1 5

x-1 y-2 z-3
= / -3 4 2 0 \ 2]
2 1 3
22(x-1)+19(y-2) +5(z-3) =0 ,
(2]

\

=>22x-19y -52+31=0

Find the equation of plane passing thrdugh the line of intersection of the plane F.(i + 3}) —-6=0 and
[CBSE 2013, GM]

£.(31 — j— 4k) = 0, whose perpendicular distance from origin is unity.
\ \ :
T OR
Find the vector equation of the line passing through the point (1, 2, 3) and parallel to the plane

30 pas

C

f.(i—j+2k)=5 and F.(3i+j+k)=6.

Required plane is P, + AP, =0
[5.G+3))]-6+AmGi-j-4k)=0 | (1
FI(1+30)i +(3-2)j+(0-42)k]1=6 (1]

Perpendicular distance from origin is units

ifi-p|
/Iﬁl /"

(Of+03+0]2).(l+33k)f+(3—7L)j+(0—4l)f<—61=1
JA+30)% +(3=1)* +(0-42.)’ | [1

36=1+922+6L+9+A%2—-6)\+ 162

=

= 36-10=2602 = 26)2=26
(1]

A==l
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30 Coundnose Geomery\E-G\02 20, paS

(7]
=

3-Dimensional Geometry

equation of planeat L. = 1 (put in equation (i))
r.[41+2j—-4k]-6=0 i

equation of plane at A = —1 (put in equation (i)

F[-2i+4]+4k]-6=0 (1
_ . , OR
Equation of the line passing through the point (1, 2, 3) is
F=i+2j+3k+AG@i+bj+ck) ... @) (1
equation (i) is parallel to the given planes
So .a-b*2o=0 EIREI S SN (i) (]
3a + D Fe =@ SHIER . R (iii) [t
from equation (ii) & (iii)
a _ b 5
-1-2 6-1 143
&, b
-3 5 4 g
Hence the required line is 7 =(i+ 2j+3f<)+?t(—3§+53+412) (2]
Aliter : | |
Equation of the line passing through the point (1,2,3)is $
f=G+2j+30)+Ab e (i) '
b=, xii,=(— j+20) x @1 +]+K) e
ik
{ -1 2|=-3i+5j+4k [2]
Byl 1 |
T 4k (put in equation (i)
Honce the required line is = (1+2}+30) +0(-31 + 5]+ 4k) >y

Find the equation of the plane through the line of intersection of the planes X +y + 2 =1 and
2x +3y+4z= 5 which is perpcndicular tothe planex-y+z= 0. Also find the distance of the
plane obtained above, from the ori gin. [CBSE 2014, 6M]
OR

Find the distance of the point (2, 12, 5) from the point of intersection of the line

F=2T-4]+2f<+x(3i+4]+2f<)andthep1ane r.(i-2j+k)=0.

. Eqn of given planes aré

P|:>x+y+z—1=0

P2:>2x+3y+4z—5=0 . '
Eqgn of plane through the line of intersectt
P+AP,=0 P ‘
(x+y+z—1)+ A @x+3y+32727 ) | ¥
(l+2k)x+(1+3x)y+(1+4X)z+(—1-Sl)—0 ........ 6)) [

on of planes P, P,1s

.17

L ————— T
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Mathematics

;' given that plane represented by eqn (1) is perpendicular to plane

: X-y+z=0

' so we use formula aa,+bb,+cc,=0

¥ : . i )

- SO (1 +2X).1 + (1 +32). D+ (1 +40).1=0

q 14+2Ah— 1-3A+1+44A=0

2 3A+1=0

-1

: phs (2]

: 3

_‘ |
i Put A = —gineqn(l)soweget

& 4),.2_
(1 3Jx+(l—l)y+(l—§-)z+§_0

X -z 2

3..373

X-z+2=0 i
2 2 i

Distance of the plane fr igin = =T==\2 1

1stance of the plane from the origin 12+12, N3 ]

OR
General points on the line;

X=24+30,y=—4+4A,z=2+2)\

The equation of the plane :

F.(i—2j+k)=0

The point of intersection of the line and the plane : |

1

[@+30)i+(~4+40)]+@+20)k .G 2]+ k) =0 2

(2+3%).1+(—4+40)(=2)+(2+21).1=0 i

12-3A=00r,A=4 nH
.. the point of intersection is :
(2+3(4),-4+4(4),2 +2(4)) = (14, 12, 10) 1!

Distance of this point from (2, 12, 5) is

= J(14-2)? +(12-12)? + (10-5)? J

= {122 +5?
=13 Ans. ‘ (217
118 =

. A
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3-Dimensional Geometlry

Find the equation of a plane passing through the point P(6, 5,9) and parallel to the plane determined by the
points A(3,~1,2), B(5,2,4) and (,(—l ~1,6). Also find the distance of this plane from the point A,

Let equation of a plane which passes through (6, 5,9)
isa(x—6)+b(y-5)+c(z-9)=0 (1)

[CBSE 2015, 6M]

Equation of a plane which passes through A(3, -1, 2), B(5, 2, 4), C(~1,~1, 6)

x=3 y+1 z-2
2 3 2 |=0
—4 0 4

= (x—3)x12—(y+l)xl6+(z—2)xl2=0
= 1 2%=16y40022—- 76508 & B ik (2)
Plane (1) and plane (2) is parallel.

~ Sorequired plane is 12(x — 6) - 16(y —5) + 12(z—9)=0

12x - 16y + 122 - 100 =0 5 A 3)
distance of this plane (3), from the point A(3, -1, 2)
D = [(12x3)=(16x-1)+(12x2) - 100|
V1444256 +144 |
D=-—-24 S S 240 06
544 \l6x34 34
Aliter :
Normal vector of plane which passes through, three points
fi=ABxAC
= (21 +3]+2k) x (—4i + 0]+ 4k)
ik
={ 2 37
—4 0 4
~12i-16]+12k
Required plane is parallel to the given plane
So rn=an
£(12i-16j+12k) =100 . (1)

Distance of this plane (1) from the point (3, -1, 2)

|(31—-_]+2k)(121—16_]+12) 100|
| J144+256 +144 |

24

ano

T___
L iedar

(2]

(2]

(2]

(2]

2]

(2]

119
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32.  Find the equation of the plane which contains the line the intersection of the planes 1.(i—-2j+3k)-4 <
and T.(-2i + _] +k)+5=0 and whose intercept on x-axis is equal to that of on y_aXiS['CBSE 2016, 6y
Sol.  Required plane P +AP,=0
[f.(?-zj +3|“<)-4]+x[f.(—2?+j+ii)+5] )
= F.[(l—2k)f+(—2+k)j+(3+k)f<]=4_51 ........ (1) 2
X-axis intercept = y-axis intercept
[-2) _2+A (1]
4-50 4-5)
1-2A=-2 41
JXN=3 . "
A =1 put in equation (1) [rejecting A = 4/5] ]
Fo(=1—j+4k)y =1
F.(~i—j+4K)+1=0 (2]
i
3
|
|
i
|
|
|
_________NCERT IMPORTANT QUESTIONS
Examples i 11,21, 22, 24, 25
Exercise # 11.1 , \ 4,5 Ny
Exercise # 11.2 0:.12, 15" |
Exercise # 11.3 9 |
Miscellaneous Exer cise 6,7, 10,13, 14, 15, 17, 18, 19, 20 jf f
120 ‘
j -

Scanned with CamScanner



