Chapter-11

Three- Dimensional Geometry

3-faeita sarft

| MCQ:- (TgfaaeaTa U - | Q5 The direction ratio of the vector 21+ -2k
are
Q1 If a line makes angles 90,60 and 30 with A~ o~
the +ve direction of the axises x,y,and z afeer 20+ -2k &1 feg-arguma ZETTIH '_2
respectively. then find the direction cosine . (@ 2,1,-2 ®d) 35353
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e HaRE 907,607 T2 300 BT HIoT q 2 (© == d) &=
al Ra-alaig sid oY | KIRENE V3733
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(@ 0, ; )3 (b) 1,4,% Q 6 The direction cosine of the vector - i -2 j -2 K is
. afeer -1-2] -2k @1 Ra-aragT @)
1 1 1 2 2
(¢ 0,0,1 (d)l,ﬁ92 (a) TTT (b) -1,-2,-2
Q2 A line makes equal angles with the axes. then (©) -1 2 i (d) -1-2 -2
the direction cosines are- \/5 4 \/5 V3 373°3
—Hrarsd ? i
?uti[ﬁaﬁaﬁ?aﬂﬁﬁ 3 TN T @ Q7 The direction cosines of the y-axis are
(a) +1,+1,%+1 y-3i& &1 faed-prargd s
b +-Loi Ll 4L @ (0,0,0) () (1,0,0)
RN © (0,1,0) @ (0,0,1)
(¢c) 0,0,0
L1 1 Q 8 The vector equation of the line passing through
@ =73 3t the points (-1,0,2) and (3,4,6) is :
f45(-1,0,2) 31X (3,4,6) 9 BB WA drell =T
Q3 The direction cosines of a line whose direction &1 afesr gfiaor 8|
ratios are 2, -6, 3. @ i1+2k+A@i+a]j+k)
2@3%@"$ ﬁg:na‘:lm 26,3 81 qt g ®) i-2Kk+A@i+4]+k)
PIAIS |&T a o~ A A =
2 -6 3 2 -6 3 () -i+2k+A@di+4j+Hk)
@ 5yss s @ -T+2R+A@T-474%)
771 49° 49 > 49 Q9 The cartesian equation of a line
2=5 _ Y4 _ 226 4 on the vector
Q4 Thedirection cosines of the line segment joining ?“ 7 2 eén the vector torm
the point A(-2,4,5) and B(1,2,3) are of the equation is - .
— + —
famqal A (-2,4,5) 3k B(1,2,3) & e areh mﬁ’fuwﬁw”?’5=y7 =zz6m
Wﬁsﬁ?'ﬁs“mml 3 - g afeer afisRor Fr B ?
(a) 777777 (b) \/ﬁ’\/ﬁ’\/ﬁ (a) (_S,i\+4ji\+6i()-/l(3,i\+73i\+2,l§)
, ) 3 b) (Si+4j-6k)+rA@i+7j+2k)
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Q 10 The vector equation
r=(-3i+5j-6k)+A21+4]+2K) then the
cartesian form of the equation is
et wftawor r=(-31+5]-6k)+AQ2i+4]
+2k) &1 Frcdffa wfieoor w9 gl

x-3_Y*tS _z2-6
@ 3 =71 "2
x+3 _¥-S _z+6

(b) — 3 2
© x+3 _Y*S _z+6
) -4

-2
(d) None of these (3% | ®Ig 8))

Q 11 The distance of the plane 2x-3y+6z+7=0 from

the point (2,-3,-1) is
gudd 2x-3y+6z+7=0 9 fa=g (2,-3,-1) & g4

Bt |
(a) 4 (b) 3
© 2 @ +

Q 12 The direction cosines of the normal to the plane
2x-3y-6z-3=0 are-
q9dd 2x-3y-62-3=0 & JAfeld DI feH-HiasA
BT |
2
(a) T
2
® 5
© =77
(d) None of these (379 4 &g 1))

Q 13 If 2x+5y-6z+3=0 be the equation of plane then
the equation of any plane parallel to the given
plane is
afe 2x+5y-6z+3=0 Ud G9ad &I AHIH0T 81 af
3P GHAR IHdd BT b GHIBROT BIT |
(a) 3x+5y-6z+3=0
(b) 2x-5y-6z+3=0
(¢) 2x+5y-6z+k=0
(d) None of these (379 4 ®Ig T8))

| Very Short Question (2 Marks) |

Q1

Show that the lines , whose direction cosines

12 -3 -4 o 4 12 3
are 13,13,13 & 13,13,13 are mutually
Perpendicular.

12 -3 -4
cutsy & Ra-@rsT 13,7373 9K
HET-12 (70T
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4 12 3

3°13°13 qrefl YWY IR oFeaq 2 |

Q2

Show that the line segment joining the point
A(1,-1,2) and B(3.4,2) is perpendicular to the
line segment joining the points C(0,3,2) and
D(@3.5,6).

feamsy f& fag A(1,-1,2) iR B(3,4,2) &1 fam
arell Y@r@vs |, fag C€(0,3,2) 3k D(3,5,6) &t
e arell Y@@ & avaq 2 1.

A line passes through the point (1,2,3) and is
parallel to 3’i\+2ji\-2i(\.Find the equation of
the line in vector forms.

g (1,2,3) ¥ oA arell Y@m &1 wfewr
whawor g AR ot ke 31422k @
AR 2 |

Q3

Q4

Find the vector equation of the line passing

through the points(3,-2,-5) and (3,-2,6).

fag3n (3,-2,-5) 3% (3,-2,6) ¥ T[GiRA arefl =T

&1 afeer ez & F1a difg |

Find the angle between the lines having

direction ratios are 3,4,5 and 4,-3,5.

fa® Ui 3,4,531%4,-3,5® €1 BT BT AT N |

Find the distance of the plane 2x-3y+6z+14=0

from origin.

1o fag @ audd 2x-3y+6z+14=0 &1 & F1d

Y |

Q7 Find the value of A for which the lines
x-1_Y"2_z+1 x+1 _YyY*t1 _2z-2

T~ 1 1 M= =
are perpendicular to each other.

A 31 99 91d R o fe axe Y@

- -2 +1 -
x-1_Y =z+13ﬁ_\,x+1=y _z-2
1 A 1 - 2 2

TRER o & |

Q8 If @,B,7 be the angles, which a line makes
with the positive direction of axes. Prove that
sin’@ +sin’ 8 +sin’y =2
afe @I Y@ gare Fame | & o
a,B,y v Il @, @ fig dIfw e
sin’a +sin’ 8 +sin’y =2

QS

Q6

Find the direction cosines for a line that is
perpendicular to each of the two lines whose
direction ratios are (2,-1,2) and (3,0,1).

SN WXl Y@l B foy figm-whags 9@ sy |
S fas srgumEl (2,-1,2) 80k (3,0,1) arefl &1 WRa
IGRT 4 9 9D R a9 2|
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| Short Question (3 Marks) |

Q1 Find the angle between the lines r—-21-5]+
k+/1(31+2]+6k)and r=7i-6k+p(i+
21+2k)
A T Y@t r=2i-5]+k+A@i+2]
+6K)ak r=71-6k+p(i+2j2k)s =
BT BIVT ST B |

Q2 Find the angle between the lines

x-2 _Yy-1_2z+3 x+2 _y-4_z-5
7 ~5 T3 TRty
& A Y@y

1 -4 -
x 2 y z+3 aﬁ_\,x-EZ_ys =z45
aﬁﬁamﬁwaﬁrﬁl
Q3 Find the value of P, where lines
1-X=7Y'14=z-3 d7 Ix _Y"S _6-2
3 2P 2 3p 1 5

are perpendicular.

P &1 919 S1d B, Gﬁﬁ%@ﬁ

1-x _7y-14 z 3 7- Y-S5 _6-z

=gy = an P =8
Waﬁiﬁl

Q4 Find the distance between the llnes = 1 +2 ]

-4k+/1(21+3j+6k)and r=3i+3j-5k+

u(21+3j+6k)

@3l r—1+2J-4k+/1(21+3]+6k)3ﬁ‘\'
—31+3J-5k+p(21+3j+6k)$ 4= @

ESUEINICH IS

Find the distance of a plane 2x-3y+4z-6=0 from
the origin.

add 2x-3y+4z-6=0 1 a fag 4@ O @@
DI |

Find the angle between of the planes 2x+y-2z=5
and 3x-6y-2z=7 in vector method.

Tl gadl 2x+y-2z=5 3 3x-6y-2z=7 & &= &I
B wfewr fafdr gRT gma S|

Find the angle between the planes x+y+2z=9
and 2x—y+z=6.

]l gAdel x+y+2z=9 3R 2x—y+z=6 & €T &I

HIVT HTd BT |

Find the value of A for which the planes
2x-4y+3z=7 and x+2y+Az=18 are

perpendicular to each other.

qadal 2x-4y+3z=7 3R x+2y+ Az=18 T& T
@ ogad 8 dl A &1 99§19 N |

(0

Q6

Q7

Q8
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Q9 Find the equation of the plane passing through
the point (1,4,-2) and parallel to the plane
-2x+y-3z=0.

IH Wdd &1 G d@d difeg, W fawg
(1,4,-2) @ BHY ol ? vd G¥ad -2x+y-3z=0
$ TR B |

Q 10 Find the equation of the plane passing through
the points (1,1,-1) , (6,4,-5) and (-4,-2,3).

ﬁrg,ai (1,1,-1) , (6,4,-5) MR (-4,-2,3) ¥ I[oRA
WWWWWI

| Long Question (5 Marks) |

Q1

Find the shortest distance of lines r =( i+v2 j +
kytA(i-j+k)and r=Qi-j-k)yrp@i+
j2k).

Yt r=(i+2j+k)+A(i-]+k)aiR
r=Qi-j-krpei+jr2k)s daa @
1d B |

Find the shortest dlstance of llnes —( i +] )+
/’1(21-J+k)and l’—(Zl-] k)+p.(31-5]
+2k)

@R r=(i+j)+AQi-j+k)ak
r=Qi-j-k)yrp@i-s jr2k)s daa @
A B |

Find the shortest distance of llnes ﬁ—( i +2 ]
+3k)+A(1-3J+2k)and r—(41+51+6k)+
u(21+3j+k)
mmar=(i+2j 3 k)+A(i-3]+2k) ek
r=@4i+5j+6k)+pi+3j+k)s @ &
EAUEIGECH IS L

Q2

Q3

Q4 Find the shortest distance between the line
xJ7r1 _ y_*;l _ lerl and xi3 _ y_-25 _ zi7
el x47r1 =y_4;1 =z41rl sy

Xi3=)’_'25=zi7$ g A = o
sTd DI

Q5 Find the equation of the plane passing through
the intersection of the plane 3x-y+2z-4=0 and
x+y+z-2=0 and the point (2,2,1).

S wHde T GHIBRT S1d S, S gHael
3x-y+2z-4=0 30X x+y+z-2=0 & yfogga =
a5 (2,2,1) ¥ &Iax <l 2 |

Q 6 Find the equation of the plane passing 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.
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JAdel x+y+z=1 3R 2x+3y+4z=5 > yfa=s
IE@T | SR WM arell a1 §9da x-y+z=0 4R
A AHAA BT GHIBROT STd DITSY |
Find the vector equation of the plane passing
through the intersection of the planes r .2
i+2j-3k)=7, r.2i+5j+3k)=9 and the
point (2,1,3).
I8 wadd &1 afeer wfiexor g g it
Taae r.(21+2j-3K)=7,r.2i+5])+3k)=9
3 yfaesss ik fag (2,1,3) 9 giax &a1 2 |
Find the angle between the planes, whose vector
equatlon are r .2 i +2J -3 k) Sand r .3 i-3
j+s k) 3.
o afeer wfiaver
r.2iv2j-3k)=5sk r.3i-3j+5k)=3 s
4 BT HIvT A1d DR |
Find the equation of the plane passing through
the point (1,-2,4) , (3,-4,5) and perpendicular to
the plane x+y-2z=6.

9 dd BT GG F1d pifeig St g
(1.—2.4) &R (3, —4, 5) ¥ T[oRdl 8 qAT HAA
x+y-2z=6 & oFad 2 |

| MCQ 1-Marks Solution |

Q7

Q8

Q9

Ans : -

1-(@) 2-(d) 3-(c) 4-(b) 5-(a) 6-(d) 7-(c)
8-(c) 9-(d 10-(b) 11-(c) 12-(a) 13-(c)
| 2-Marks Solution |

1Ans:
The direction cosines of first lines are

123 4
13°713° 713

So that 11 = %,ml 2-%’111 :-%

The direction cosines of second lines are

4 12 3
13°13°13

So that |, = 12 3

4 _ — =
13°M2 = 731773
Now ,

—
[\

4.3

+ 1313

12 4 -3
1112+mlm2+n1n2=§-§ 13

1
48 36 _ 12
169 169

—_
[9%)
—_—

~ 169
=0
Hence, the both lines are mutually perpendicular.
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2Ans:-
The direction ratios of the lines AB are
(3-1),(4+1),(-2,-2) i.e.2,5,-4
a=2,b=5,c=-4
Similarly the direction ratios of line CD are 3,2,4
a,=3,b,=2,c,=4
Now aa +b b +c c,=2.3+5.2+(-4).4
=6+10-16
=0

Hence the line AB and CD are mutually
perpendicular.

3 Ans :In vector form

The given line the passes through the pomt A(1,2,3)
and in parallel to the vector m = 31+ 2j ] 2k
the position vector of A is, 1, = i+2 jt 3k
Hence the required line is r=rn+Am
=(1+2]+3k)+A(3T+2]-2K) woooooe.. eqn(1)

In cartesian form

Taking T =x1+vy]+zk
Then equation (1) becomes
xi+yj+zk =(1+2]+3k)+ A(3T+27-2k)
= Xi+ y’j\+ zk
=(1+3)T+Q2+20)]+(3 -2k

x=1+345 = Tl
y=2+2A= A=
z=3-2A= A=
x-1_Y¥"2_z-3_,
=3 2 -2

Hence X3 L_ 5= Z_ 23 are the required
equation of the given line.
4 Ans: -

Let the position vectors of (3, -2, -5) and (3,-2,6)
be 1; and 1, respectively . Then

=371-2]-5kand 1, =31-2j+6k
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- h-n=(31-2]+6k)-(37-27- 5k)
=0i+0j+11k =11k

.". The vector equation of the line is
t=n+A(n-n)
ie.T=31-2]-5k-Al1k

This is the required equation.

5Ans: -

Let & be the angle between the given vector

Leta=3,b=4,¢=5
and a,=4, b,=-3, ¢,=5

aatbb,tcc

.. cosl = (

3.4+4.(-3)+5.5
(VoO+16+25)(y16+9+25)
cos9=725 ~2 _1
J50-/50 50 2
6 = cos™ % = cos(cos60°)
6 =60°

6Ans: -
Let O be the origin.
Lex =0=y =z,
the d.r.s of the given plane are a=2,b=-3,c=6

So that, perpendicular distance
ax, + by, +cz +d ‘

Ja+br+¢?
\ 20+(-3).0+6.0+14
V2 (3 e
. 1
v4+9+36

1

~ 9

P14 23 s

Hence, the distance of the plane 2x—3y+6z+14=0 |

from origin is 2 units.
7 Ans : -

The d.r.s of the first line are a =1,b = A =1

The d.r.s of the second line are a,= -A ,b,=2,¢,=2

HefT-12 (TOTe

\/af+b12+clz)(\/a22+b22+cf)

*. the lines are perpendicular to each other.

so that, a,a‘tbbtcc,=0
= 1.(-/1)+/1.2+ 1.2=0
= “A+24+2=0
A=-2
8Ans:-

The given line makes angles «,[3,7 with the
x-axis, y-axis and z-axis respectively.

So that, the direction cosine are

1 = cosa
m = cosf3
n = cosy

we know that, I+ m’*+n*=1
= cos’a@ +cos’B +cos’y =1
= l-sina+1-sin’B+1-sin’y =1
= 3-(sin’a@ +sin’ +sin’y) =1
= sin‘a +sin’ B +sin’y =2
9 Ans: -

Let /,m,n be the direction cosines of the required
line.

Then, {(2)+m(-1)+n(2)=0

and, [(3)+m(0)+n(1)=0

= 2l-m+2n=0 ..o (D)
and 3[-Om+n=0 .............. (2)

Solve the (1) and(2) by Cross multiplying

method,we get-

L __m _n

-1 6-2 3

= l :ﬁzgz lz+m2+n2 = 1
-1 4 3 /(_1)2+42+32 /26

3-Marks Solution

1Ans:- Let @be the angle between the given

lines .

The given lines are parallel to the vector.
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m =31+ 2'J>+ 6k and m, =1+ 2]+ 2k

- cogg - mwms__ (37425 +6k): (T+2]+2k)
; |my [mo | [37+2]+6k|1+2]+2k
J J
_ 3+4+12
V32260127 2
- 19
«/9+4+36«/1+4+4
_ _ 19 19
Ff
cost =% = 0 = cos’ <%>
2 Ans : -
- -1
The d.rs. of the line 252 = Y= = Z_+33 e
2,53
ie.a=2,b,=5,¢,=3
-4 _
And , the d.s of the line X2 = Yo% = 232

are -1,8,4
Le. a,=- l,bz = 8,02 =4
Let 6 be the angle between the given lines

aatbb,tcc,

= 11P =70

_ 70

4 Ans : -

Comparing the given equation with the standard
form of equation T=1+Am and r=r,+ #m
we, get

f=1+2j-4k
n=31+3]-5k
m=27+3]+6k

ml=/4+9+36=/49=7

n-n=21+j-k
75k

~mX(6-1n)=[23 6
21 -1

=(-3-6)i+12+2)]+(2-6)k
=- 91+ 147 -4k

c.cosh = el gl
\/ a’+b’+tc’ \/ a’ +bl+c (shortest distan ce between the lines)d = M
_ 2(-1)+58+34 m]
J4++25+9.¢1+64+16 |97+ 145 -4k
cosh) = 2+40-12 _ 26 7
/389 9438 _ /81+196+16
. 0 =cos” (L) !
. 9@ = units
3Ans:- 7
5Ans: -
o 1-x _Ty-14 _z-3
The d.rs of the line 3= =755 —="5 Let 0(0,0,0) be the origin. The d.r.s of given lines
_ 1 y-14  5- 2P are a=2,b=-3,c=4
e ™ - 2 are -3, N 2
2P / *. The length of the perpendicular is
ax; + bY1 +cz, + d
- -5 _6- p-
The d.r.s of the line 73IZX = yl = 652 Ja+b>+¢’
- y S _z- 6 3P
are -—=-,1,-5
3/ 7 _ 2.0+(-3).O+4.0-6‘
v4a+9+16
*. the lines are perpendicular _ |\/-i|
29
Sothat(-3)-('37 ) 27P 1+2-(-5)=0 6 )
= @ units
9p 2P _
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6 Ans: -
The given planes are
3x-6y-2z=T7and 2x+y-2z=5
So that, the normal of the planes are

n=31-6j-2k and m=21+]-2k

Since, angle between the planes is equal to angle

between the normals

M. No

|7 (| |

_ 6-6+4
JI+36+4/4+1+4

_ 4 __4
495 T3

cosf = 24—1 = 0 =cos” <%>
7 Ans : -

s.cosb =

Let the 6 be the angle between planes.
The eqn. of 1% plane is x+y+2z=9

so that, d.rsare a, =1,b,=1,¢,=2
The eqn. of 2™ plane is  2x-y+z=6

so that, d.rsare a,=2,b, =-1,¢c, =1
aa,tbbtcc

..cosh =
\/a12+b12+c12\/af+b22+c22

_ 2-142
JI+1+4/4+1+1

cosf = % = % = c0s60°
S.0=60°
8Ans: -
The given planes are
2x-4y+37z=7 and x+2y+ Az=18
where g, =2.b,=-4,¢,=3
and a,=1,b,=2,c;=4A
The given planes are perpendicular,

.'.alaz+blb2+ClC2:O

2-8+34=0
_6_
A=8=2

HefT-12 (TOTe

9Ans: -

Let the eqn. of a plane parallel to the planes
-2x+y-3z=0 is -2x+y-3z=k.
".* planes -2x+y-3z=k is passes through
points (1,4,-2)

-2.1+4-3.(-2)=k
= -2+4+6=k

k=8
Hence the required plane is
-2x+y-3z=8

10 Ans : -

Let the equation of plane be

axt+byt+cz+d=0 ............. (1)
The plane is passes through the point(1,1,-1)
(6,4,-5) and (-4,-2,3) we, get

atb-ctd=0 ......cc......... 2)

6a+4b-5¢+d=0 .............. 3)

and -4a-2b+3c+d=0 ............... “4)

subtract (3)-(2) and (3)-(4) we, get
5a-5b-4¢c=0 ............. %)

and , 10a+6b-8¢c=0 ............. (6)

solve eqn(5) and (6) by cross multiplication
method we, get

a __ b _ ¢ —k
40+24 —-40+40 _ 30+50 _ k(say)

a=64k , b=0, ¢c=80k

put these values in eqn(2) we, get
64k-+0-80k+d=0
d=16k

Again, put the values of a,b,c and d in eqn(1) we
get

64kx+0y+80kz+16k=0
= 64x+80z+16=0
= 4x+52+1=0

This is the required equation of plane.
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5-Marks Solution

1Ans:-

The equation of the given lines are
T=(T+2]+k)+A(3-7+%)
r=(27-7-k)+p(2i+7+2k)
we know that the shortest distance between the
lines T=a, + Ab, and r = a,+ b is, given by

o[BG
| b1 X bs |
comparing the given equation , we get

and ,

a=1+2]+k

b=1-]+k

a,=21-]-k

b, =21+]+2k
a-a=(21-7-k)-(1+27+k)

=1-3j-2k
F
b xb,=[1 -1 1
21 2
=(-2-1)i-(2-2)j+(1+2)k
=-371+3k

|br X by |[=/(-3)+3°=/9+9=3/2
Now ,

|31+ 3E>-(T-3§-2E)‘

3/2

% =" units.

d

3/2
‘ﬂ‘ 9 _
3/2 | 342

2Ans: -

The equation of the given lines are
= (T+9)+ ARET+R)
r=(27-7-k)+ x(31-5]+2k)
we know that the shortest distance between the
lines T=4a, + Ab, and = a,+ ub, is, given by

o= EXENEE)
5.3

comparing the given equation , we get

and ,

HefT-12 (TOTe

a=1it]

b =2i-j+k

a=2i-j-k

b,=31-5]+2k
wa-a=(1-2j-k)

T3k
b xb,=[2 -1 1
3-52
=(-2+5)i-(4-3)j+(-10+3)k
=37-3-7k
|D: X ba | =9+ 1+49 =/59
Now ,
q z‘ (31-7-7k)(1-27-k)
/359
_|3+24+7) 12 12 .
= @ 59— 50 units.
3Ans:-

The given lines are
r=(1+2]+3k)+ A(1-3j+2k)
and, r1=(41+5]+6k)+u(21+3]+k)

we know that the shortest distance between the
lines r = a,+ Ab: and 1= a,+ 1D is given by
o-| BB
| b, X b, |
comparing the given equation , we get
a=1+2]+3k
b =1-3]+2k
a,=41+5]+6k
b,=21+3]+k
. ar-a = (31+37+3k)

77k
b Xb,=[1 -3 2
2 3 1

=(-3-6)i-(1-4)j+3B+6)k

=-91+3]+9k

|b, X b, |=/81+9+81 =4/171 =3/19
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Now ,

q :‘ (-91+37+9k) (31+3]+3k) ‘
3/19
=‘-27+9+27‘= 9 _ 3 it
3419 3/19 Y19 '
4 Ans : -

+1
The given lines are X—; 1_ y_ 6 = ler l and

x=3 _Y=5_2z-7
1 -2 1

These lines are comparing with standard form of
equation. we, get

x,=-l,yy=-1,z,=-1
X2=3,y.=5,2,=7
aa=7,b=-6,c,=1
a=1,b,=-2,c,=1

X=X Yoo Y1 Z27Z

a b, Ci

a, b, C
d =—
\/(bl c-bye) +(crar - coa ) +(ab, - azb,)2
Now ,

X207X1 Yoo Y1 2277

ai b1 Ci

a> b, C>
3+1 5+1 7+1 4 6 8
=l 7 -6 1 |=|7-61
1 -2 1 1 -2 1

=4(-6+2)-6(7-1)+8(-14+6)
=-16-36-64

=-116

Again ,
\/(b1Cz'sz1)2+(C1az'C231)2+(31b2'32b1>2
=V(-6+2 +(1-7) +(-14+6)
=/16+36+64 =/116 =229
Subsitituting all the values in eqn(1). we, get

., _ -116 _ -58 _-58/29

= 2\/ 29 unit ( distance is always non ~ negative)
PefT-12 (o1

S5Ans:-

The equation of the plane passing through the
intersection of the planes 3x-y+2z-4=0 and
x+y+z-2=0 is

(3x-y+2z-4)+A(x+y+z-2)=0 ,AeR

The plane passes through the point (2,2,1),
therefore this point will satisfy the (1).

(32-2+21-4)+A(2+2+1-2)=0
=(6-2+2-4)+A(3)=0
=24+31=0

A=Y

Substituting A =-% in eqn(1) , we obtain
(3x-y+22-4)-F(x +y+2-2)=0

=9x-3y+6z-12-2x-2y-2z+4=0
=T7x-5y+4z-8=0
This is the required equation of plane.

6 Ans : -

The equation of plane passing through the
intersection of the planes x+y+z=1 and
2x+3y+4z=5 is

(x+y+z-1)+A(2x+3y+4z-5)=0, AR

=Q2A+Dx+BA+ Dy +@A+1)z+(-54-1)=0

The d.r.sa b ,c, of the plane (1) are
(2A+1),(3A+1),(4A+ 1) respectively.

The plane of(1) is perpendicular to x-y+z=0 Its
drsa,b,c,are 1,-land 1 respectively.

". the planes are perpendicular
. aa,tbb,+cc,=0

= (2A+1)- 1+GA+1)-(-1)+(4A+1)-1=0
=2A+1-34-1+44+1=0

=34A+1=0
_-1

put A= % in(1) we get
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(el ook (i)-

S x+0y-Tz+E=0
=>x-z+2=0
This is required eqn. of plane.
7Ans : -
The eqn. of planes are
T (21+27-3k)-
and T (21+5J +3k)

The eqn. of plane passing through the intersection
of the planes (1) and (2) is, given by

[T-(27+2]-3k)-7]+A[F-(21+5]+3k)-9]=0
=1 [(27+2]-3K)+ A(21+5]+3k)|=94+7
=1 Q2+20)7+2+50)]+(-3+30)k|=94+7

The plane passes through the point (2,1,3)
. its position vector is T= 2,i\+’j\+ 3k

Subsitituting in eqn(3) we, obtain

(21+7+3K)-[@+20)7+2+54)]+(-3+3)k]
=9A+7

=2(2+2)+@2+5A)+3(-3+31) =94+7

=4+4A+2+54-94+94=91+7

=-3+181=94+7

29A=10=>A="¢5"

Substituting A = % in eqn (3). we, get

e o s+ -
= r-[381+68]+3k|=153
This is required equation of plane.
8Ans: -
Given equation of plane are
T (21+2)-3k)=5and 1-(37-3j+5k)=3
We know that if 1y and 11_)2 are normal to the

planes T-m =d,and r-n,=d, then the angle
between them ., is given by

HefT-12 (TOTe

_ n, - n,
Here,m, =2i+2]j -3k

n, =31-3]+5k
m=6-6-15=-15

Ini|=y4+4+9=17
|ns|=/9+9+25=/43

15 |_ 15
J17-/43 | /731
15

1S s
J31 o

s.cosl =

. 0 =cos’

9 Ans: -
Let the equation of required plane be
ax+by+cz+d=0
It is perpendicular to the plane x+y-2z=6
a-1+b:-1+c-(-2)=0
= a+b-2c=0.... (2)

*. the plane (1) passes through the given
points(1,-2,4) and (3,-4,5). then,
a-2b+4c+d=0
and  3a-4b+5c+d=0
Subtract (3) from (4) we, gets
2a-2b+c=0
Now from (2) and (5)
at+b-2¢=0
2a-2b+c=0

Solving these equation by cross multiplication
method we, get

a __b _ ¢
1-4 -4-1 -2-2
a_b_c¢c_
53T o5 g k)
a_b_c_
= 375747k

=a=3k,b=5k,c=4k
Substituting these values in (3). we, get
3k-10k+16k+d=0

9k+d=0

d=-9k

Putting the value of a,b,c and d in (1) we, get
3x+5y+4z-9=0
Hence, the required plane.
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