7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+4228...

#421319
Topic: Direction Cosines and Direction Ratios

If a line makes angles 90 ©, 1359, 45° With x, y, z axes respectively, find its direction cosines.

Solution
Let the direction cosines of the line be | m, n.

/=cos90° =0

1

m=cos135°= — E

1

n=cos45° = V2

1 1
Therefore, the direction cosines of the line are — and —.

P T V2 V2

#421321
Topic: Direction Cosines and Direction Ratios

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

Solution
Let the direction cosines of the line make an angle g with each of the coordinate axes.
. /= cosa, m= cosa, n = cosa

We know 2 + ;2 + 2 =1
> cos20+ cos?d + cos?a =1
= 3cos?a =1

1
= cos?a = ;

1
cosa = % E
1 1

1
Thus, the direction cosines of the line which is equally inclined to the coordinate axesare — — and —.
tys o3 ty3

#421323
Topic: Direction Cosines and Direction Ratios

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

Solution
If a line has direction ratios of —18, 12 and -4, then its direction cosines are

-18 12 -4

V(=187 + (127 + (- 470 /(- 18 + (127 (40 (-7 (127 + (-4

-18 12 -4 9 6 -2

e, — — — _ - - —
22022°22 T 1 N
9 6 -2
Thus, the direction cosinesare _— — and —.
T il
#421325
Topic: Lines

Find the equation of the line which passes through the point (1, 2, 3) and is parallel to the vector 37 + 2)-— 2k

Solution
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Itis given that the line passes through the point A1, 2, 3).

Therefore, the position vector through A is 3= i+ 2} +3)

b= 3G+ 2)- -2k

It is known that the line which passes through point A and parallel to Z) is given by PEgt AL, where A is a constant.
> =23k A3 27 24)

This is the required equation of the line.

#421328
Topic: Lines

Find the equation of the line in vector and in Cartesian form that passes through the point with position vector 27} -t 4} and is in the direction j + 2} -k

Solution

It is given that the line passes through the point with position vector,
3= 2}—}-+ 4. .. (1)
1‘3:}+2}—;}...(2)

3+ 4p

It is known that a line through a point with position vector 3 and parallel to Z) is given by the equation, 3=
> 3= 2}—]+4;}+A(7+2}_ k)

This is the required equation of the line in vector form.

> XYt zk=A+2i+ A=+ (- A+ Ak

Eliminating A, we obtain the Cartesian form equation as

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

#421333
Topic: Lines

Find the Cartesian equation of the line which passes through the point (- 2, 4, - 5) and parallel to the line given by

x+3 y-4 z+8
5

3 6

Solution

x+3 y-4 z+8
It is given that the line passes through the point (- 2, 4, - 5) and is parallelto — — —— ..(1)
3 5 T 6

The direction ratios of the line (1) are 3, 5 and 6.
The required line is parallel to equation (1).
Therefore, its direction ratios are 3k, 5k and 6k, where k = 0.

X=X y-»n z-2
It is known that the equation of the line through the point (x,, y;, z;) and with direction ratios, a, b, cis given by

a b c
Therefore, the equation of the required line is,

x+2 y-4 z+5

3k 5k 6k

x+2 y-4 z+5

> — — —
3 - 5 T 6

#421334

Topic: Lines
x-5 yt+4a z-6

The Cartesian equation of a lineis — —— ——. Write its vector form.
3 T 7 7 2

Solution
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The Cartesian equation of a line is

x-5 yt+4 z-6

3 T 7 T g oeeeens 0]

The given line passes through the point (5, - 4, 6). The position vector of this point is 3= 57— 4]-+ 64

Also, the direction ratios of the given line are 3,7 and 2.

This means that the line is in the direction of vector Z) =37+ 7]- + 2

It is known that the line through position vector 3 and in the direction of the vector Z) is given by the equation,
F=atApAER

> %= (5}—4}+ 6;}) +A(3‘,-+ 7j+ 22()

This is the required equation of the given line in vector form.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+4228...

#421337
Topic: Lines

Find the vector and the Cartesian equations of the lines that pass through the origin and (5, - 2, 3)

Solution

The required line passes through the origin. Therefore, its position vector is given by,

350 - (1)

The direction ratios of the line through origin and (5, - 2, 3) are
(5-0)=5,(-2-0)=-2,3-0)=3

The line is parallel to the vector given by the equation, B =5j- 2}+ 3k

The equation of the line in vector form through a point with position vector 3 and parallel to Z) is, =gt )\l‘j, AER
> =3=3 +A(57‘2]+ 3/})

>3= A(S}—2}+3;})

X=X y=-»n z-z
The equation of the line through the point (x;, 4, z;) and direction ratios g, p, cis given by, — ——

a b c

Therefore, the equation of the required line in the Cartesian form is

#421343
Topic: Lines

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

Solution

Let the line passing through the points A3, - 2, - 5)and (3, - 2, 6) be PQ. Since pQ passes through A3, -2, - 5), its position vector is given by,
3=3j- 2} -5k

The direction ratios of pQ are given by,

(3-3)=0,(-2+2)=0,(6+5) =1

The equation of the vector in the direction of pQis

p=0i-0j+ 1 =1k

The equation of pQ in vector form is given by =3t AZ?’A ER

== (37‘* 2j- 51?) + 1Ak

The equation of pQin Cartesian form is

X=X y-n z-Z

x-3 y+2 z+5
0]

=
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#421354
Topic: Lines

Find the angle between the following pair of lines:

()3=2-5)+ ,;+A(37—2]'+ 62<) and ;= 7}*62&;/(7* 2j+ 2i<)

A ~ a
- A " L " A N -5i-4
(")‘ﬁ3z+j*2k”(’”_2k)a”d‘r=2/*1"56”‘(3/ ’ k)

Solution
(i)
If 6 be the angle between the given lines.

- -

by by

-

by

-

by

Then cos@ =

where ;1 = (3}'+ 2)'+ 6/}) and 1;2 = (/+ 2)’+ 2/})
->

by

=4/32+22+62=7

->

by|=A/12+22+22=3

-> >

hp = (3}+ 2j+ 6;})' (}+ 2j+ 2/})
172

=3x1+2%x2+6x2=3+4+12=19

19
cosf=,, 5
19
= 0= cos’1(21)

(i)
The given lines are parallel to the vectors,

= (I’j’ 22{) and l;; = (3;'* 5j- 47() respectively.

by

bl = V2 + (=02 + (-2 = V6
ba| = /@)% (-5 * (-4 =5v2
> 2 (i) 2k) (3i- 5) - 4i
b1.b2-(/ J~2k). (3i-5)-4k)

13-1(-5)-2(-4)=3+5+8=16

If @ is the angle between the given lines then,

- -

by by

-

by

-

cosO = by

16 16 16

= RN
oS8 = /g5yv2 = v2.v35v2 = 103
8
= cosb = E

8
= 0= cos_1(5_ﬁ)
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#421364
Topic: Lines

Find the angle between the following pair of lines:

A ~ ~
;:3”,-+}-—2]<+A(/*j*27<) and;:z}-}—56,}+,{3,‘_51_4‘4)

Solution

The given lines are parallel to the vectors, ; = (/ -j- 2i<) and l; = (3/ -5)- 42() respectively.
1 2

hd _—
Therefore, |by| = 4/(1)2 + (- 1)2+(-2)2 = /6
and |b; | = /@3 (-5 *+ (- 4 =5v2
> > ",7".72" N ".74"
Thus by by (/ J k). (3/ 5/ k)

=13-1(-5)-2(-4)
=3+5+8=16

If @ is the angle between the given lines then,
- -
by by

by

-

cosf = by

16 16 16

= - -
COSO = 6 5y2 = v2.4/35v2 = 103

8

cosf = 5.3
8
= 0= cos'1(5_1/§)

This the required angle between the given pair of lines.

#421370
Topic: Lines

Find the angle between the following pair of lines:

x-2 y-1 z+3 x+2 y-4 z-5
(i) — — and —_—

2 - 5 7 -3 -1~ 8 T 4
X y z x-5 y-2 z-3
(i)- - -and — — —

27271 4 ~ 1 T 8
Solution
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0]
Let ~ and _ bethe vectors parallel to the pair of lines,
by b,

y-1 z+3
and

x-2
2 5 - -3

x+2 y-4 z-5

—— —— respectively,

-1 8 4

A ~ A~
» _[,.t5/- 34 > (—i+gi+al
then b, = (2, )and by = ( itoj k)

->

by

= V@7 * (5 * (-3 = V38

->

bo|= /(=10 +@®)>+ @)% = V8I=09

N ~ ~
> > .+5j‘3k —A'+8A'+4IA(
b1.b27(2/ )(/ j+ 4k)

=2(-1)+5x8+(-3)4= -2+40-12 =26

The angle g between the given pair of lines is given by the relation,

- -

by by

-

by

-

= cosf = by

26
= N
cosb = g /38
26

= G:cos"(g@)

(i)

We have,
> [, +2j+ K
by~ (2/ )

;2 - (4}+]+ 8/})
-

b= V@7 @7+ 1) =v9=3

->

b,

= V@2 ()7 (8)° = V8I=09

A ~ ~
> > 5Ttk (4+ 7+ 80
b1‘b2_(2' k)(/ J k)

=2x4+2x1+1x8=8+2+8=18

- -

by" by

-

by

-

by

If @is the angle between the given pair of lines, then cosf =
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#421372

Topic: Lines
The angle between the following pair of lines:
X y z x-5 y-2 z-3

- - -and — —

a
_ ise:ms*g then g =

27271 4 1.~ 8

Answer: 2

Solution
The drs of given two lines are 2,2 1and 4,1, 8

Let the angle between those two lines be 9
2x4+2x1+1x8 18 2

We have e — _
cos6 = 3x9 =27°3

2
Therefore g = cos~1=
3

#421409
Topic: Lines

1-x  7y-14 z-3 7-7x y-5 6-2z
Find the values of p so the line —  —— and

3 T 2p T 2 3p 1 5

are at right angles.

Solution

The given equations can be written in the standard form as

y-2 x-1
x=1 z-3 ___  y-5 z-6
— 3 —and 5, — —
-3 - = 7 2 — 1 - -5
7 7
-3p -3p
The direction ratios of the lines are 3 —_ ) and — 1.5 respectively.

7 70

Two lines with direction ratios a, by, ¢y and a,, by, ¢,, are perpendicular to each other, if aja, + byb, + ¢,c5 = 0.
-3p -3p

(*3)( 5 )+( B )-(1)+(2)-(*5)=0

9p 2p
= — - =

; + 5 =10
= Np=70

70

=P=q

#421468
Topic: Lines

Find the shortest distance between the lines

= (}+z}+,})+)\(‘,~—]+/}) and
ey

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+42... 7/33
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The equations of the given lines are

2= (124 KA1+ R) ang

A ~ ~

AL +j+ 2]
a= "l itJ

T k*L{ZI )

It is known that the shortest distance between the lines 3= ; +A g and - = ; + /J; is given by,
1

by r
> e
x -
(b1 bz)(c'u an|

a1:’+2}+k
._A ~ ~
b1_l_j+k
-’_ ~ ~ ~
a, " 27Jk
‘_ ~ ~ ~
b2—2,+j+2k
- - ”, ~ ~ ", ”, - ", ", >
(2= i+ 2 ) < (-3 2k
e S N A R il
iJod
> s 1 -1
x =
by~ by 2 1 2
-»> - N ~ N ~ N
by ¥ b, = (727 Mm@ 2+ 1+ D= ~3j+ 3k
-> ->
« — _
= [b17 by|= /(-3 +(3° = VI8 =3V2

Substituting all the values in equation (1), we obtain

(%-*31)_ (324

d= 3v2
-31+3(-2)

= d=’ 342 ‘
-9

= d= |32

3 3xv2  3v2
= — R
d= 2 = v2xv2 = 2

3v2
Therefore, the shortest distance between the two lines is — units.
2

#421639
Topic: Lines

x+1 y+1 z+1 x-3 y-5 z-7
Find the shortest distance between lines — — —and — — —

7 T -6 " 1 1T -2 T

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+42... 8/33
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It is known that the shortest distance between the two lines,

X=X y=-»n  z-Z X=Xy y-Y2 z-23
and
a b c a ~ b T ¢

is given by,

X=X Ya=W Z2-27
‘ a by G

a by [

d= .\/(b1cz - bzq)z " (qa; - cza1)2 . (a1b2 - azb1)2 ()]
Comparing the given equations, we obtain

X = =1Ly =-12z=-1

a=7,b=-6,¢=1

X;=3,¥,=5,2,=7

a,=1by=-2,¢,=1

Xp= X Ya=N Z— 4

4 6 8
a, b, q 7 -6 1

Then, =
a, b, ¢, 1 -2 1

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

= -16-36-64= 116

> —\/(b1cz - sz1)2 + (0182 - 0261)2 + (61bz - azb1)2 =A/(-6+2)2+(1+7)2+(-14+6)2 = /16 + 36 + 64 = 4/116 = 2~/29
Substituting all the values in equation (1), we obtain

16 -58 -2x29

d=5y29 = y20 = 29 = ~2V29

Since distance is always non-negative, the distance between the given lines is 2459 units.

#421786
Topic: Lines

Find the shortest distance between the lines whose vector equations are

2= (}+2]+3/})+A(}-3]+22() and

A ~ ~
a5

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+42... 9/33
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The given lines are 3 = (7’*' 2j+ 32() +/\(f’ 3j+ 22() and

N ~ IS
"L eh L pn +3j+
?:4/'*5]*5/(*#{2” Y ‘j

It is known that the shortest distance between the lines, 3= ; +A
,

s ey
(b1 * bz)(61 Tap

>

and > > isgivenb
b NFT 8, T Hp, S8 Y.

-» .
, we obtain

Comparing the given equations with = = > > andw= "
paring €] q r—a1+Ab1 —a1+pb1

;
- ~ ~ ~
a1=i+2j+3k
- ~ ~ ~
b, =17 3% 2k
- " ~ ~
2=4,'+5j+6k

A

a
hd ~ ~
b2:2i+3j+k
-

o mrsieey —([t27+3k) =354 354 33
oy~ o = @i+ 60 - (17 2+ 3K) = 37+ 3+ 3
;xl;;:—\/(—9)2+(3)2+(9)2:'\/18+9+81:’\/ﬁ:3‘\/§

- -> -> -
(b1 * bz)_(a1 - az) = ( -9j+3j+ 9;})_ (3}+ 3j+ 3;})

= -9x3+3x3+9x3=9
Substituting all the values in equation (1), we obtain

9 3

d= ‘3419 = 19

3
Therefore, the shortest distance between the two given lines is — units.
/19

#42181
Topic: Lines

Find the shortest distance between the lines whose vector equations are
7= (1= 07+ (t-2)j+ (3 - 2pk and

PN+ @s- - (2s+ Dk

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 10/33
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The given lines are

- 07+ (- 2+ (3 - 20k

S (REAS T R CURVEC TS N
PN+ s-Nj- s+ )k

= ;:(?*]+3l?)+s(7+2]*2l?) ....... 7))

It is known that the shortest distance between the lines,

> A#and > > is given b
"7""1Jr by r752+ub2’ 9 Y

(b1 X b2)(a1 _ 62)

For the given equations,

»7A ~ ~
a =172 3k
"_ A A ~
by~ TitiT2%k
"_,\ ~ ~
a, " 1TITk
*_,\ ~ ~
by~ i%2j™ 2k
- -> Ao A ~ ~ N
- =i k)= (i~ 2t 3k) =~ 4;
a, a ( 4 ) ( J ) i 4k
gk
- EXVEd -
x - -1 1 -2
(b1 b2)(a1 az)z 1 2 o

=(-2+4- 2+ 25+ 2~k

- -
= |by by |= /@2 (- 42+ (-32 = VAT16+9 =29
- -> -> -
x - ~ ~ ~ ~ "
~ | by bz)- ay az)=(2/‘4j‘3k).(1‘4k)=—4+12=8

Substituting all the values in equation (3), we obtain,

8 8

d=‘@ = /5

8
Therefore, the shortest distance between the lines is — units.
V29

#421823
Topic: Plane

In the following case, determine the direction cosines of the normal to the plane and the distance from the origin.
i)z=2

(i) x+y+z=1

(i) 2x+3y-5=0

(iv)5y+8=0

Solution
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(i) The equation of the plane is z = 2 or Ox + Oy+z=2..1)
The direction ratios of normal are 0, 0 and 1
. T
Dividing both sides of equation (1) by 1, we obtain
Ox+0.y+1z=2
This is of the form /x+ my + nz = d, where | m, n are the direction cosines of normal to the plane and ¢is the distance of the perpendicular drawn from the origin.

Therefore, the direction cosines are 0, 0, 1 and the distance of the from the origin is 2 units.

(i) x+y+z=1..(1)
The direction ratios of normal are 1,1 and 1.
AR -3
Dividing both sides of equation (1) by V§, we obtain
1 1 1 1
E)H Ey+ EZ:E ..... (2)
This equation is of the form /x + my + nz = d, where | m, n are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.

101 1 1
Therefore, the direction cosines of the normal are — — and — and the distance of normal from the origin is — units.
V3 V3 V3 V3

(i) 2x + 3y - z = 5........(1)
The direction ratios of normal are 2, 3 and -1
VPP (-1 = VA
Dividing both sides by '\/ﬁ, we obtain
2 3 1 5
VXt YT @t = s
This equation of the form jx+ my+ nz = o, where | m, n are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.
2 3 -1 5

Therefore, the direction cosines of the normal to the plane are — — and — and the distance of normal from the origin is — units
V14> /14 V14 V14

(iv)5y+8=0
= Ox-5y+0z=28...(1)
The direction ratios of normal are 0, - 5 and 0.
nw 4f0+(-5)2+0=5
8

Dividing both sides of equation (1) by 5, we obtain -

-y=¢
This equation is of the form /x + my + nz = d, where | m, p are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.

8

Therefore, the direction cosines of the normal to the plane are 0, - 1and 0 and the distance of normal from the origin is — units.
5

#421828
Topic: Direction Cosines and Direction Ratios

Passage

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

x+ty+z=1

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 12/33
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Given, x+ y+z=1.....(1)
The direction ratios of normal are 1,1 and 1.

Now +/()2+ ()2 + ()2 = v/3

11 1
Therefore, the direction cosines of the normal are — — and —
V3 V3 V3

0+0+0-1

V3

and the distance of plane from the originis = ‘ 12122

#421832
Topic: Plane

Passage

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

2x+3y-z=5

Solution
Given, 2x+3y-z=5.....(1)
The direction ratios of normal are 2, 3 and -1.
2 A2+ (-2 = V14
Dividing both sides by '\/ﬁ, we obtain
2 3 1 5
VAX* Ry~ ya? = Vi
This equation of the form jx+ my + nz = o, where | m, n are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.
2 3 -1 5

Therefore, the direction cosines of the normal to the plane are — — and — and the distance of normal from the origin is — units.
V14 +/14 14 V14

#421835
Topic: Plane

Passage

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

5y+8=0

Solution

Given, 5y+8 =0

= Ox-5y+0z=38...()

The direction ratios of normal are 0, - 5 and 0.

Now /07 (~57 70~ 5

Therefore, the direction cosines of the normal to the plane are 0, - 1and 0

50)+8

[ Ne]

and the distance of plane from the originis = | /02 +5%+ 02

#421866
Topic: Plane

Find the vector equation of a plane which is at a distance of 7 units from the origin and normal to the vector 37+ 5} -6k

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 13/33
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The normal vector is » = 37+ 5} -6k

h 3j+5;-6k 3j+5;-6k

h=

Al T vere’re? T V7o
Itis known that the equation of the plane with position vector ;is given by, 3. j = ¢

3j+5;-6k

=3 v |77

This is the vector equation of the required plane.

#421869
Topic: Plane

Passage

Find the Cartesian equation of the following planes:

i)

Solution

It is given that equation of the plane is

For any arbitrary point A(x, y, z) on the plane, position vector -ris given by,
PE Xt Y- Zk

Substituting the value of»rin equation (1), we obtain

(XA/‘JrX/A‘* z/}) (XA/‘erJA‘* z/}) =2

> xty-z=2

This is the Cartesian equation of the plane.

#421871
Topic: Plane

Passage

Find the Cartesian equation of the following planes:

(234 =

Solution

Given, ;.. (2/+ 35~ 4k) =)

For any arbitrary point Ax, y, z) on the plane, position vector 1 is given by
= (xi+ yj+ zk)

Substituting the value of 3 in equation (1), we obtain
(){,’+y}'+ zi() (2;‘+3}'—4i() =1=2x+3y-4z=1

This is the Cartesian equation of the plane.

#421876
Topic: Plane

Passage

Find the Cartesian equation of the following planes:

P[5 20 @ g @s ok =15

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 14/33
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- [(5 -20i+ (3 - fj+(2s+ 17!?] =15....(1)

For any arbitrary point A(x, y, 2) on the plane, position vector +.is given by,
Y CAR/ARD

Substituting the value of ; in equation (1), we obtain

(X?’+y]‘+ Zi(), [(S- 207+ @3-+ (2s+ Oi(] =15

= (s-28x+(3-dy+(2s+0z=15

This is the Cartesian equation of the given plane.

#421882
Topic: Direction Cosines and Direction Ratios

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

2x+3y+4z-12=0

A 24 36 48
(29 ' 497 29)
B 24 36 48

(4er 49 49)

24 36 48
(29’29’29)

D 24 36 48

(49' 29~49)

Let the coordinates of the foot of perpendicular O from the origin to the plane be (x,, y4, zy)

Solution

2x+3y+4z-12=0

= 2x+3y+4z=12...(1)

The direction ratios of normal are 2, 3 and 4

TR -

Dividing both sides of equation (1) by 1/5, we obtain
2 3 4 12

V29Xt v29¥t 2927 29

This equation is of the form /x+ my + nz = o, where | m, n are the direction cosines of normal to the plane and ¢ is the distance of normal from the origin.

The coordinates of the foot of the perpendicular are given by (/d, md, nd)
Therefore, the coordinates of the foot of the perpendicular are

2 12 3 12 4 12 24 36 48

V29 © 4/29° 4/29° /297 /29 " ~/29

e, |
(29' 29° 29)

#421886
Topic: Direction Cosines and Direction Ratios

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

3y+4z-6=0

A 24 18

p=3

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+422861%2C+4...
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B 24 24
(O, 25° 25)
18 24
(O, 25° 25)
D None of these

Solution
Let the coordinates of the foot of perpendicular p from the origin to the plane be (x;, y;, z;)
3y+4z-6=0
= Ox+3y+4z=6=6..(1)
The direction ratios of the normal are 0, 3 and 4
© AOrEP @2 =5
Dividing both sides of equation (1) by 5, we obtain
3 4 6
0x oy 2o s
This equation is of the form /x + my + nz = d, where | m, n are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.

The coordinates of the foot of the perpendicular are

3646 18 24
(O’ 55 5" 5) be (O’ 257 25)
#421887

Topic: Direction Cosines and Direction Ratios

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

x+ty+z=1

Solution

Let the coordinates of the foot of perpendicular pfrom the origin to the plane be (xy, y4, Zy)

The direction ratios of the normal are 1,1 and 1
S AP 02 =3
Dividing both sides of equation (1) by /3, we obtain
1 1 1 1
VAt BV 7T
This equation is of the form /x+ my + mz = o, where | m, n are the direction cosines of normal to the plane and ¢ s the distance of normal from the origin.
The coordinates of the foot of the perpendicular are given by (/d, md, nd)
Therefore, the coordinates of the foot of the perpendicular are

T 1 1 1 1 1 1711

V3 A3 V3 A3 A ﬁ) I'e"(3' 3 3)

#421888
Topic: Direction Cosines and Direction Ratios

Find the coordinates of the foot of the perpendicular drawn from the origin to the plane 5y + 8 = 0.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 16/33
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Let the coordinates of the foot of perpendicular pfrom the origin to the given plane be (x;, y;, z)).

We have, 5y+8 =0

= Ox-5y+0z=38...(1)

The direction ratios of the normal are 0, - 5 and 0

» A/0+(E)?+0=5

Dividing both sides of equation (1) by 5, we obtain

8

-y=4
This equation is of the form /x+ my + nz = d, where | m. p are the direction cosines of normal to the plane and ¢is the distance of normal from the origin.

The coordinates of the foot of the perpendicular are given by (/d. md, nd)

Therefore, the given coordinates of the foot of the perpendicular are
8 8
-1" ie., _-
SN

#421908
Topic: Plane

Passage

Find the vector and Catesian equation of the planes

that passes through the point (1,0, - 2) and the normal to the plane is ,+j -k

Solution

The position vector of point (1,0, - 2) is I‘V perpendicular to the plane is I‘V = ”,»+}— k-
The vector equation of the plane is given by, (;— 5)_ ,’V =0

> [ (i- 2/})], (7‘+]“ ;<) =0.....1)

The position vector of any point A(x, y, z) in the plane is given by,
=X+ y)-+ Zk

Therefore, equation (1) becomes

[ #0) - (7 2K]] (143 #) = 0

= [(x—1)7‘+y)'+ (z+ 2)1}], (7’+]— k) =0

= (x=N+y-(z+2)=0

= xty-z-3=0

= xty-z=3

#421919
Topic: Plane

Passage

Find the vector and Catesian equation of the planes

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

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 17/33
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The position vector of point (1, 4, 6) is z = 7+ 4)-+ 6/

The normal vector ,’V perpendicular to the plane is ;V =7- 2]-+ k
The vector equation of the plane is given by (;— é)‘ ;V =0
Where +is the position vector of any point A(x, , 2) in the plane.
And given by, % = Xj+ y]’* Zj

Therefore, the equation(1) becomes

> [(xf1)7+ v-4)j+(z- 6)k]_ (f— 2j+ k) -0

= (x-1)-2(y-4+(z-6)=0

= x-2y+z+1=0

#421923
Topic: Plane

Passage
Find the equations of the planes that passes through three points.
11, -1,(6,4, -5).,(-4, -2,3)

Solution

The given points are A(1,1, - 1), B(6,4, - 5)and (- 4, - 2,3)-

1 1T -
6 4 -5
4 -2 3 =(12-10)-(18-20)-(12+16)=2+2-4=0

= Points are collinear.

Since A, B, C are collinear points, there will be infinite number of planes passing through the given points.

#421954
Topic: Plane

Passage

Find the equations of the planes that passes through three points.

(1,1,0),(1,2,1,(-2,2, -1

Solution

Itis known that the equation of the plane through the points (x;, y;, 2y), (X2, Y2, 25) and (X3, ¥3, Z3) is,
X=X y-»n z-Z
Xp=X1 Ya-W1 22— 7

X3=X1 Y3-»1 Z3- 74

x-1 y-1 z

(-2x-1)-3(y-1)+32=0

-2x-3y+3z+2+3=0

i1 U U

-2x-3y+3z= -5
= 2x+3y-3z=5

This is the Cartesian equation of the required plane.

#421969
Topic: Plane

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 18/33
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Find the intercepts cut off by the plane 2x+ y- z=5.

Solution
Given, 2x+y-z=5
2 y z

S Xt gmg=1

X

y z
It is known that the equation of a plane in intercept fromis - - - T where g, p, c are the intercepts cut off by the plane at x, yand 7 axes respectively.

a b + c
Therefore, for the given equation,
5

- andc= -5
a=,,b=5

5
Thus, the intercepts cut off by the given plane are - and -5.
21

#421971
Topic: Plane

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

Solution
The equation of the plane zOXis y = 0.
Any plane parallel to it is of the form = a.
Since the y-intercept of the plane is 3,

. a=3

Thus, the equation of the required plane is y = 3.

#422067
Topic: Plane

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

Solution

Equation of plane passing through line of intersection of given planes is given by,
(Bx-y+2z-4)+a(x+y+z-2)=0,wherege R........ ()

The plane passes through the point (2, 2, 1).

Therefore, this point will satisfy equation (1),

© (3x2-242x1-4)+aR2+2+1-2)=0

= 2+3a=0
2
= -
a= -3
2
Substituting — in equation (1), we obtain
=73
2

= —

(Bx-y+2z-4)- j(x+y+2z-2)=0
= 9x-3y+6z-12)-2(x+y+z-2)=0
= 7x-5y+4z-8=0

This is the required equation of the plane.

#422108
Topic: Plane

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+422861%2C+4...
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Find the vector equation of the plane passing through the intersection of the planes

. (27'+ 2j- 3/}) =7, (27'+ 5) + 3/}) = 9 and through the point (2, 1, 3)

Solution

The equations of the planes are

The equations of the planes through the intersection of the planes given in equations (1) and (2) is given by,
[',. (2}+ 2j- 3/}) - 7] +A[',. (2}+ 5+ 3/}) - 9] =0, where e R

. [(27+ 2j- 3/}) +A(2}+ 5}+3/})] —9A+7

- [(2 +2A)j+ (2 + BA)j+ (3A - 3)/}] =9A+7...(3)

The plane passes through the point (2, 1, 3). Therefore, its poisition vector is given by,
7= 2i+j+3k

Substituting in equation (3), we obtain

(2r+i- 3i<). [(2+ 247+ @+ 54+ BA-3k] = 0a+7

= 22+2A)+(2+5A)-3(BA-3)=9A+7

= 9A=8

=
9A=8=A

8
Substituting A — in equation (3), we obtain
)

34 58

(e

#422156
Topic: Plane

Find the equation of the plane through the line of intersection of the planes

x+y+z=1and 2x+ 3y+ 4z =5 which is perpendicular to the plane x- y+ z= 0

Solution

The equation of the plane through the intersection of the plane x+ y+ z=1and 2x+3y+4z=5s
(x+y+z-1)+A2x+3y+4z-5)=0
= A+ 1)x+BA+ Ny + (dA+1)z- (54 +1) = 0.....(1)
The direction ratios ay, by, ¢, of this plane are (2A + 1), (3A + 1) and (44 + 1)
The plane in equation (1) is perpendicularto x— y+ z= 0
Its direction ratios a,, b,, ¢, are 1, - 1and 1
Since the planes are perpendicular,
a8y + biby + ¢, = 0

=> A+1)-BA+N)+(@4dA+1)=0

= 3A+1=0
1
= _
A= -3
1
Substituting A — in equation (1), we obtain
=73
1 1 2

3X"37t370
= x-z+2=0

This is the required equation of the plane.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422405%2C+422861%2C+4... 20/33
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#422211
Topic: Plane

Find the angle between the planes whose vector equations are

- (2‘,-+ 2]—32() = 5ands, (3",-—3]+ 5/}) =3

Solution
The equations of the given planes are 5, (27’+ 2j- 32() =5andsy (37* 3j+ 52{)

Itis known that if ~ and ~ are normal to the planes = = d,and I = d, then the angle between them, g is given by
m n2 m n2
- -

' ny

-

cosB = | |m|[n2

N0

- ~ ~ N - ~ ~ ~
Heren1:2,+2j—3kandn2:3,——3j+5k
> > ~ ~ A - A N

. _(27+27-33\(37- 3+ 5k - 34 (-3)5 = -
C oo (/ j k)(l % k) 23+2(-3)+(-3)5= -15

->

m

= V@2 @7+ (-3 = VT

>

= VEPH(-32+ ()7 = V43

m

>

ny | |n5 | in equation (1), we obtian

Substituting the value of *_ > and
m

-15

cosf = ‘ V17./43

15
cosf = /73
15

=>6= =
Cos /731

#422387
Topic: Plane

Passage

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

7x+5y+6z+30=0and3x-y-10z+4=0

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+422861%2C+4...
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The direction ratios of normal to the plane, Ly: a;x+ by + ¢4z = 0 are a,, by, ¢;and Ly:aix+ byy+ ¢z = 0 are ap, by, ¢y

a by G
Lyl Ly, if — —  —

a ~ by T

LiLL,, if @@, + byb, + ¢4, = 0O

The angle between L, and L, is given by,

a1az + biba + c1c2

2 2 2 2 2 2
0=cos ! '\/31+b1+51_—\/az+b2+c1

The equations of the planes are 7x+ 5y + 6z+30 = 0 and 3x— y-10z+4 = 0.

Here,a,=7,b;=5,¢,=6

ay, by=-1,¢c,=-10

Ay + by + €1y =7 x3+5x(-1)+6x(-10)= -44=0

Therefore, the given planes are not perpendicular

ay 7 by 5 [ 6
a3 =3 b =17 "9 =07
a  bog

It can be seen that — — —

£, #
a7 by T o

Therefore, the given planes are not parallel.

-3

5

The angle between them is given by,

7x345(-1)+6x(-10)

6= cos ™! /O’ + 62 +(6) x /37 + (-7 + (- 10)°
21-5-60

=cos™! V10 x /110
44

2

T 2 a1
cos |110| cos

#422404
Topic: Plane

Passage

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

2x+y+3z-2=0and x-2y+5=0

Solution

The direction ratios of normal to the plane, Ly: a;x+ by + ¢4z = 0 are a;, by, ¢yand Ly:ax+ byy+ cpz = 0 are ap, by, ¢y

a  bq
Ll Ly if — — —

a by o

LiLL,, if @@, + byby + 105 = 0

The angle between L, and L, is given by,

aaz + bib + cic2

2 2 2 2. 2. 2
6=cos™! ’\/aw+b1+c1"\/52*b2*cw

Here the equations of the planse are 2x+ y+3z-2=0and x-2y+5=0
> a=2,by= -2,¢g=3anda,=1,b,=-2,6,=0
Now aja; + biby + 1€ =2 x1+1x(-2)+3x0=0

Thus, the given planes are perpendicular to each other.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+422861%2C+4...

22/33



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422405%2C+4228...

#422405
Topic: Plane

Passage

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

2x-2y+4z+5=0and3x-3y+6z-1=0

Solution
The direction ratios of normal to the plane, Ly: a;x + by + ¢4z = 0 are a;, by, ¢;and Ly:aix+ byy+ ¢z = 0 are a,, by, ¢y

a b g
LilLyif— — —

az by T ¢
LiLL,, if a,@5 + biby + 105 = 0
The angle between L; and L, is given by,

aaz + biby + c1c2

> 2 2 2. 2. 2
6=cos™! '\/aw+b1+c1-'\/c"2+bz+61

The equations of the planse are 2x-2y+4z+5=0and 3x-3y+6z-1=0-
Here a;=2,by= -2,¢=4and

ay=3,by= -3,6,=6

1@y + bbby + C1Cy =2 x3+(-2)(-3)+4x6=6+6+24=36%0

Thus, the given planes are nor perpendicular to each other.

a 2 b -2 2 o 4 2
Now — - — — -—and— - -
a ~3'bp” -37 3 2 6 3

a by e

82=b2=C2

Thus, the given planes are parallel to each other

#422431
Topic: Plane

Passage

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

2x-y+3z-1=0and2x-y+3z+3=0

Solution
The direction ratios of normal to the plane, Ly: a;x+ by + ¢,z = 0 are a,, by, ¢;and Ly:ax+ byy+ ¢,z = 0 are a,, by, ¢y

a b g
Lillyif— — —

az by T ¢
LiLL,, if @@, + biby + 105 = 0
The angle between L, and L, is given by,

aaz + biba + c1c2

2 2 2 2 2 2
9:C0571 '\/81 + by +C1-'\/52+172*'C1

The equations of the planes are 2x- y+3z-1=0and 2x- y+3z+3=0
Here,a;=2,by= -1,¢;=3anda, =2,b,=-1,¢,=3

a. 2 by -1
—1 - - - 1and\cfrac[[(:}_[1}]{[c}_[Z]}:\cfrac[3}{3):1

82:2:1’1727—1’
\therefore \cfrac {{a} {1} )X {a}_{2}}=\cfrac{{b) {(1}}{b} {2}}=\cfrac{{c){1}}{c)(2}}

Thus, the given lines are parallel to each other.
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#422484
Topic: Plane

Passage

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

4x+8y+z-8=0 and y+z-4=0

Solution

The direction ratios of normal to the plane, {L}_{1}:{a}_{1}x+{b)_{1}y+{c}_{1}z=0 are {a}_{1}, {b)_{1}, {c}_{1} and {L}_{2}{a)_{T}x+{b}_{2}y+{c}_{2)z=0 are {a}_{2}, {b}_{2}, {c)_{2}
{L)_(M\parallel {L} {2), if \cfrac{{a}_{1}{a)_{2]}=\cfrac({b} _{N}{b} {2})=\cfrac{{c} {1}}i{c} (2}}

{L}_(Mbot {L} {2}, if {a)_{1)fa} {2}+{b)_{1)b} {2}+{c} (1){c) (2)=0

The angle between {L} {1} and {L}_{2} is given by,

\theta =\cos *{ -1){ \lefti \cfrac {{a] {1} a] {2}{ b} {1} b} {2 #{c) (1} c){2])\sart{{a) {12 H{b) (11 2}{c) {12 \sart{{a) {22 }{b] (2)(2]}H{c] {1
211} ) \rightl }

The equations of the given planes are 4x+8y+z-8=0 and y+z-4=0.

Here {a)_{1}=4,{b)_{1}=8, {c)_{1}=1 and {a)_{2}=0,{b}_{2)=1, {c}_{1)=1

(a)_{T{a)_{2+{b)_{1{b)_{2}+{c)_{(1{c}_{2}=4\times O+8\times 1+1=9\ne O

Therefore, the given lines are not perpendicular to each other.

\cfrac {{a}_{1}X{a){2}]}=\cfrac{4X0}, \cfrac {{ b} {1} X { b} {2} }=\cfrac{8X1)=8, \cfrac {{ c}_{1} X {c )} {2}}=\cfrac{1){1}=1

\therefore \cfrac {{a}_{1})X{a}{2}}\neqg\cfrac{{b} {1}X{b} {2}}\neqg\cfrac{{c} {1})X{c)r{2]}}

Therefore, the given lines are not parallel to each other.

The angle between the planes is given by,

\theta =\cos " -1 }{ \left| \cfrac { 4 \times 0+8\times 1+N\times 1} \sqrt { { \left( 4 \right) }*{ 2 }+{ \left( 8 \right) }"{ 2 }+{ \left( 1\right) }*{ 2 }}\times \sqrt { { \left( O \right) }*{ 2 J+{ \left(1
\right) 14 2 #{ \left( 1\right) (21} } \rightl }

=\cos " -1} \leftl \cfrac { 9  O\sqrt {2} } \rightl }

=\cos M -1} \cfrac {1} \sqrt {2} } }={45}"{0}

#422500
Topic: Plane

Passage

In the following case, find the distance of each of the given points from the corresponding given plane

Point, Plane: (0,0,0), 3x-4y+12z=3

Solution

We know that the distance between a point p({x}_{1}, {y)_{1}, {z}_{1}) and a plane Ax+By+Cz=D is given by,
d=\leftl \cfrac { A{x }_ {1 #B{y )} {1HC{z)} {1}D Y \sqrt {{ AY{2H{BY {2} C}{2}} } \rightl ....(1)
Thus distance of point (0,0,0) from the plane 3x-4y+12z=3 is

d=\left] \cfrac { 3\times 0-4\times O+12\times 0-3 } \sqrt { { \left( 3 \right) Y{ 2 }{ \left( -4 \right) }{ 2 F#{ \left( 12 \right) }"{ 2}} } \rightl =\cfrac { 3 { \sqrt {169} }=\cfrac { 3 {13}

#422506
Topic: Plane

Passage

In the following case, find the distance of each of the given points from the corresponding given plane

Point, Plane: (3,-2,1), 2x-y+2z+3=0

Solution
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We know that the distance between a point p({x}_{1}, {y}_{1}, (z}_{1)) and a plane Ax+By+Cz=D is given by,
d=\leftl \cfrac { A{x )_{1+B{y }{1 #C{z {1 }D X \sart {{ AY{2 H{ B2 C {21} } \rightl ....(1)
Thus distance of point (3,-2,1) from the plane 2x-y+2z+3=0 is

d=\leftl \cfrac { 2\times 3-(-2)+2\times 1+3 } \sqrt { { \left( 2 \right) *{ 2 }H{ \left( -1 \right) }*{ 2 H{\left( 2 \right) }*{21}} } \rightl =\cfrac {13} 3 }=\cfrac {13 { 3}

#422514
Topic: Plane

Passage

In the following case, find the distance of each of the given points from the corresponding given plane

Point (2,3,-5), plane x+2y-2z=9

Solution

We know that the distance between a point p({x}_{1}, {y)_{1}, {z)_{1)) and a plane Ax+By+Cz=D is given by,
d=\leftl \cfrac { A{x }_ {1 #+B{y ) {1 H+C{z)_{1}D )Y \sart {{ AW 2 H{ B2 C}{2}} } \rightl ....(1)
Thus distance of point (2,3,-5) from the plane x+2y-2z=9 is

d=\leftl \cfrac { 2+2\times 3-2(-5)-9 }{ \sqrt { { \left( 1\right) }*{ 2 }+{ \left( 2 \right) }{ 2 }{\left(-2 \right) }"{ 2}} } \rightl =\cfrac {9 }{ 3} =3

#422522
Topic: Plane

Passage

In the following case, find the distance of each of the given points from the corresponding given plane

Point, Plane: (-6,0,0), 2x-3y+6z-2=0

Solution

We know that the distance between a point p({x}_{1}, {y)_{1}, {z}_{1}) and a plane Ax+By+Cz=D is given by,

d=\leftl \cfrac { A{x }_{1#B{y )} {1H+C{z)} {1}D Y \sqrt {{ AY{2H{BY {2} C}{2}} } \rightl ....(1)

Thus distance of point (-6,0,0) from plane 2x-3y+6z-2=0 is

d=\leftl \cfrac { 2(-6)-3\times O+6\times 0-2 }{ \sqrt { { \left( 1 \right) }*{ 2 }+{ \left( 2 \right) }*( 2 }{\left(-2 \right) }*(2}} } \rightl =\left| \cfrac { -14 }{\sqrt { 49} } \right| =\cfrac {14 }{ 7
}=2

#422539
Topic: Lines

Find the angle between the lines whose direction ratios are a,b,c and b-c, c-a, a-b

Solution

The angle \theta between the lines with direction cosines a,b,c and b-c, c-a, a-b is given by,

\cos { \theta } =\leftl \cfrac { a(b-c)+b(c-a)+c(a-b) X \sart {{a {2 H{ b {2 H{ c {2 } }\sart { { \left( b-c \right) }{ 2 }+{ \left( c-a \right) }*{ 2 }+{ \left( a-b \right) }*{ 2}} } \rightl
\Rightarrow \cos { \theta } =0

\Rightarrow \theta=\cos *{-1}{ 0}

\Rightarrow \theta ={ 90 }}{ 0 }

Thus, the angle between the lines is {90}Y{o}.

#422545
Topic: Lines

Find the equation of a line parallel to x-axis and passing through the origin

Solution
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The line parallel to x-axis and passing through the origin is x-axis itself.
Let A be a point on x-axis.

Therefore, the coordinates of A are given by (a,0,0), where a\in R.
Direction ratios of OA are (a-0)=a,0,0.

The equation of OA is given by,
\cfrac{x-O}a}=\cfrac{y-0}0}=\cfrac{z-0}0}
\cfrac{x}{1}=\cfrac{y}{0}=\cfrac{z}{O}=a

Thus, the equation of line parallel to x-axis and passing through origin is \cfrac{x}{1}=\cfrac{y}{0}=\cfrac{z}{0}.

#422559
Topic: Lines

If the coordinates of the points A,B,C,D be (1,2,3), (4,5,7), (-4,3,-6) and (2,9,2) respectively, then find the angle between the lines AB and CD

Solution

The coordinates of AB,C and D are (1,2,3), (4,5,7), (-4,3,-6) and (2,9,2) respectively.

The direction ratios of AB are (4-1)=3, (5-2)=3 and (7-3)=4

The direction ratios of CD are (2-(-4))=6, (9-3)=6 and (2-(-6))=8

It can be seen that\cfrac {{a}_{1})X{a)_{2})}=\cfrac{{b)} {1} {b){2)})=\cfrac{{c){1}X{c)(2}}=\cfrac{1} 2}
Therefore, AB is parallel to CD.

Thus, the angle between AB and CD is either {0}{o} or {180}*(0)}.

#422576
Topic: Lines

If the lines \cfrac{x-1}{-3}=\cfrac{y-2)}{2k}=\cfrac{z-3}{2} and \cfrac{x-1}{3k}=\cfrac{y-1}{1}=\cfrac{z-6){-5} are perpendicular, find the value of k

Solution

The direction of ratios of the lines \cfrac{x-1}{-3)=\cfrac{y-2)}{2k}=\cfrac{z-3}{2} and \cfrac{x-1}{3k}=\cfrac{y-1}{1}=\cfrac{z-6){-5} are -3, 2k, 2 and 3k, 1, -5 respectively.
It is known that two lines with direction ratios {a}_{1}, {b)_{1}, {c)_{1) and {a}_{2}, {b}_{2), {c)_{2} are perpendicular, if {a}_{1}{a}_{2}+{b)_{1}{b)_{2}+{c)_{1}{c)}_{2}=0
\therefore -3(3k)+2k\times 1+2(-5)=0

\Rightarrow -9k+2k-10=0

\Rightarrow 7k=-10

\Rightarrow k=\cfrac{-10}{7}

Therefore for k=-\cfrac{10){7}, the given lines are perpendicular to each other.

#422590
Topic: Plane

Find the vector equation of the plane passing through (1,2,3) and perpendicular to the plane \vec { r } \left(\hat { i } +2\hat { j } -5\hat { k } \right) +9=0

Solution

The position vector of the point (1,2,3) is \vec {{ r}_{1}}=\hat {i}+2\hat {j }+3\hat { k }

The direction ratios of the normal to the plane \vec { r } \left( \hat { i } +2\hat { j } -5\hat { k } \right) +9=0, are 1,2 and -5 and the normal vector is \vec { N } =\hat { i } +2\hat { j } -5\hat
{k}

The equation of a line passing through a point and perpendicular to the given plane is given by, \vec { r } =\vec { r_1} +\lambda \vec { N},

\lambda \in R

\Rightarrow \vec { r } =(\hat { i } +2\hat { j } +3\hat { k } )Jf\lambda(\hat { i } +2\hat {j } -5\hat { k })

#422614
Topic: Plane

Find the equation of the plane passing through (a,b,c) and parallel to the plane \vec { r } \left(\hat { i } H\hat {j } +\hat { k } \right) =2

Solution
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Any plane to parallel to the plane \vec { r } \left(\hat { i } *\hat { j } f\hat { k } \right) =2 is for the form
\vec { r} \left(\hat { i} +\hat {j} H\hat { k } \right) =\lambda .....(1)

The plane passes through the point (a,b,c). Therefore, the position vector \vec { r } of this point is a\hat { i } +b\hat {j } +c\hat { k } .
Therefore, equation (1) becomes

(a\hat { i} +b\hat {j}+c\hat { k }).(\hat { i} +\hat {j}+\hat { k })=\lambda

\Rightarrow a+b+c=\lambda

Substituting \lambda=a+b+c in equation (1) we obtain

\vec {r} \left(\hat {i}+\hat{j}+\hat { k} \right) =atb+c.....(2)

This is the vector equation of the required plane.

Substituting \vec { r } =x\hat { i } +y\hat { j } +z\hat { k } in equation (2), we obtain

(X\hat { i} +y\hat {j} +z\hat{ k }).(\hat { i} +\hat {j} H\hat { k } )=a+b+c

\Rightarrow x+y+z=a+b+c

#422667
Topic: Lines

Find the shortest distance between lines \vec { r } =6\hat { i } +2\hat { j } +2\hat { k } +\lambda \left( \hat { i } -2\hat {j } +2\hat { k } \right) and \vec { r } =-4\hat { i } \hat { k } *\mu \left(3

\hat {i}-2\hat {j}-2\hat { k } \right)

Solution

The given lines are

\vec [ r}=6\hat { i}+2\hat {j} +2\hat { k } *\lambda \left(\hat { i } -2\hat { j } +2\hat { k } \right) ......(1)

\Wec [ r}=-4\hat { i} -\hat { k } *\mu \left(3 \hat { i} -2\hat {j } -2\hat { k } \right) .....(2)

It is known that the shortest distance between two lines, \ec { r} =\vec {{a} {1}}+lambda \vec {{b]_{1}}and \vec { r}=\ec{{a}_{2}}+lambda \vec{{b)_{2}}is given by,

d=\leftl \cfrac { \left(\vec {{ b}_{1}}\times \vec {{ b} _{2}} \right) \left(\vec{{a} {2}}-\Wec{{a)_{1}} \right) {\leftl\vec {{b}_{1}}\times\vec{{b} {2}} \rightl } \rightl
(3)

Comparing \vec { r}=\vec {{a}_{1}]}Hlambda\vec {{b}_{1}}and \vec{r}=\vec{{a} {2}}+lambda \vec {{b}_{2}}to equations (1) and (2), we obtain

\vec {{a)_{1}}=6\hat{i}+2\hat{j}+2\hat{k}

wec ({b]_{1})=\hat{i}-2\hat {j}+2\hat {k }

\vec{{a){2)}}=-4\hat{i}-\hat{k}

\vec{{b} {2}}=3\hat{i}-2\hat{]j}-2\hat{k}

\Rightarrow \vec {{a}_{2}}-\ec{{a} {1}}=(-4hat{i}-\hat{k})-(6\hat{i}+2\hat {]}+2\hat { k )=10\hat {i}-2\hat {j}-3\hat {k}

\Rightarrow \leftl \vec { { b}_{1}} \times \vec { { b }_{ 2}} \rightl =\begin{vmatrix}\hat { i} &\hat{j} &\hat{k} \1&-2 & 2\\ 3 & -2 & -2 \end{vmatrix}=(4+4)\hat { i} -(-2-6)\hat { j }

+-2+6)\hat { k } =8\hat { i} +8\hat { j } +A\hat { k }

\therefore \leftl \vec { { b} {1} }\times \vec {{ b}_{ 2}} \rightl =\sqrt { { \left( 8 \right) }*{ 2 }+{ \left( 8 \right) }"{ 2 }+{ \left( 4 \right) }}{ 2}}=12

\left( \Wec {{ b }{ 1)} \times \vec {{b}_{21}]} \right) Mleft(\vec {{a}_{2}}-\Wec{{a)_{1}]} \right) =(left( 8\hat { i } +8\hat {j } +4\hat { k } \right) left(-10\hat { i} -2\hat {j } -3\hat { k

} \right) =-80-16-12=-108

Substituting all the values in equation (1), we obtain

d=\leftl \cfrac { -108 {12 } \right| =9

Therefore, the shortest distance between the two given lines is 9 units.

#422804
Topic: Plane

Find the coordinates of the point where the line through (5,1,6) and (3,4,1) crosses the ZX-plane

Solution
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The line passing through the points (5,1,6) and (3,4,1) is given by,
\cfrac{x-5)3-5)=\cfrac{y-1}{4-1}=\cfrac{z-6){1-6}

\Rightarrow \cfrac{x-5){-2)=\cfrac{y-1}3)=\cfrac{z-6)}{-5}=k (say)

\Rightarrow x=5-2k, y=3k+1, z=6-5k

Any point on the line is of the form P(5-2k, 3k+1, 6-5k).

Since the line passes through ZX-plane,

\Rightarrow Y-coordinate of point P will be 0 \Rightarrow 3k+1=0\Rightarrow k=-\cfrac{1}{3}

Therefore, the required point is \left( \cfrac { 17 }{ 3 },0,\cfrac { 23 }{ 3 } \right) .

#422817
Topic: Plane

Find the coordinates of the point where the line through (3,-4,-5) and (2,-3,1) crosses the plane 2x+y+z=7

Solution

Equation of line passes through the points (3,-4,-5) and (2,-3,1) is given by
\cfrac{x-3)2-3)=\cfrac{y+4)}-3+4}=\cfrac{z+5}{1+5}

\Rightarrow \cfrac{x-3)}{-1}=\cfrac{y+4)}{1}=\cfrac{z+5}(6)=k (say)

\Rightarrow x=3-k, y=k, z=6k-5

Therefore, any point on the line is of the form (3-k, k-4, 6k-5)

This point lies on the plane 2x+y+z=7

\therefore 2(3-k)+(k-4)+(6k-5)=7

\Rightarrow 5k-3=7\Rightarrow k=2

Hence, the coordinates of the required point are (3-2, 2-4, 6\times 2-5) i.e,(1,-2,7)

#422829
Topic: Plane

Find the equation of the plane passing through the point (-1,2,3) and perpendicular to each of the planes x+2y+3z=5 and 3x+3y+z=0

Solution

2bThe equation of the plane passing through (-1,2,3) will be given by a(x+1) + b(y-2) + ¢c(z-3) = 0, where a,b and c are the direction ratios of the normal to the plane.

Also, this plane is perpendicular to the planes x+2y+3z = 5 and 3x+3y+z = 0. According to the perpendicularity condition of planes, the dot product of the direction ratios of the

normals to the two planes should be 0.

\Rightarrow a+2b+3c = 0 and 3a+3b+c=0

\Rightarrow c = -\cfrac{a+2b}3

Substituting this in the second equation,

3a+3b - \dfrac{a+2b}3=0

\Rightarrow 9a+9b -a-2b=0

\Rightarrow 8a+7b =0

\Rightarrow b = -\cfrac{8a}7

\Rightarrow ¢ = -\cfrac{a+2b}3\\=-\cfrac{a-\dfrac{16a}7)3\\=\cfrac{9a}7\times 3\\=\cfrac{3a}7
Substituting these values of b and ¢ in the equation of the plane,
a(x+1) -\dfrac{8a)}7(y-2)+\dfrac{3a}7 (z-3) = 0

\Rightarrow 7(x+1) - 8(y-2) + 3(z-3) =0

\Rightarrow 7x-8y+3z+7+16 - 9=0

\Rightarrow 7x-8y+3z +14=0

Hence, the equation of the required plane is 7x-8y+3z + 14 = 0
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#422837
Topic: Plane

If the points (1,1,p) and (-3, 0, 1) be equidistant from the plane

\vec { r}.\left( 3\hat { i } +4\hat { j } -12\hat { k } \right) +13=0, then find the value of p.

Solution

The position vector through the point (11,p) is \vec { { a }_{1}}=\hat { i} *\hat { j } +p\hat { k }

Similarly, the position vector through the point (-3,0,1) is \vec {{a }_{ 2 }}=-3\hat { i} H\hat { k }

The equation of the given plane is \vec { r } \left( 3\hat { i } +4\hat {j } -12\hat { k } \right) +13=0

It is known that the perpendicular distance between a point whose position vector is \vec { a } and the plane \vec { r } .\vec { N } =d, is given by

D=\cfrac { \leftl \vec { a } .\vec { N } -d \right| } \leftl \vec { N} \rightl }

Here, \vec { N } =\left( 3\hat { i } +4\hat { j } -12\hat { k } \right) and d=-13

Therefore, the distance between the point (1,1,p) and the given plane is

{ D }_{1)\cfrac { \leftl \left( \hat { i } H\hat { j } +p\hat { k } \right) .\left( 3\hat { i} +4\hat {j } -12\hat { k } \right) +13 \rightl }{ \left| 3\hat { i} +4\hat {j } -12\hat { k } \right| }
\Rightarrow \cfrac { \leftl 3+4-12p+13 \rightl }{ \sqrt { { \left( 3 \right) }*{ 2 }+{ \left( 4 \right) }*{ 2 }{ \left(-12 \right) }{2}} }

\Rightarrow \cfrac { \leftl 20-12p \rightl {13} .....(1)

Similarly, the distance between the point (-3, 0, 1) and the given plane is

{ D} 2 }F\cfrac { \leftl \left( -3\hat { i } H\hat { k } \right) \left( 3\hat { i } +4\hat { j } -12\hat { k } \right) +13 \right| ) \left| 3\hat { i } +4\hat {j } -12\hat { k } \right| }
\Rightarrow \cfrac { \left| -9-12+13 \rightl Y \sqrt { { \left( 3 \right) {2 }{ \left( 4 \right) }*{ 2 }+{\left(-12 \right) }{21}} }

\Rightarrow {D}_{2}=\cfrac{8)13}.......(2)

It is given that, the difference between the required plane and the points (1,1,p) and (-3,0,1) is equal

\therefore {D}_{1}=(D}_{2}

\Rightarrow \cfrac { \leftl 20-12p \rightl ¥ 13 } =\cfrac{8){13}

\Rightarrow 20-12p=8 or -(20-12p)=8

\Rightarrow 12p=12 or 12p=28

\Rightarrow p=1or p=\cfrac{7}3)

#422846
Topic: Plane

Find the equation of the plane passing through the line of intersection of the planes \vec { r } \left(\hat { i} +\hat { j } *\hat { k } \right) =1 and \vec { r } \left( 2\hat { i } +3\hat {j } -

\hat { k } \right) +4=0 and parallel to x-axis.

Solution

The given planes are

\vec { r} \left(\hat { i} +\hat {j} H\hat { k } \right) =1

\Rightarrow \vec { r } \left(\hat { i } +\hat { j } H\hat { k } \right) -1=0

& \vec{r}.\left(2\hat {i}+3\hat {j}-\hat{ k} \right) +4=0

The equation of any plane passing through the line of intersection of these planes is

\left[ \vec { r } \left(\hat { i } H\hat { j } H\hat { k } \right) -7 \right] +t\lambda \left[ \vec { r } \left( 2\hat { i} +3\hat { j } -\hat { k } \right) +4 \right] =0
\vec { r} \left[ (2\lambda +1)\hat { i } +(3\lambda +1)\hat { j } +(1-\\lambda \\hat { k } \right] +\left( 4\lambda +1 \right) ......(1)
Its direction ratios are (2\lambda+1), (3\lambda+1) and (1-\lambda)

The required plane is parallel to x-axis. Therefore, its normal is perpendicular to x-axis.

The direction ratios of x-axis are 1,0 and 0.

\therefore 1.(2\lambda+1)+0(3\lambda+1)+0(1-\lambda)=0

\Rightarrow 2\lambda+1=0\Rightarrow \lambda=-\cfrac{1}{2}

Substituting \lambda=-\cfrac{1}{2} in equation (1), we obtain

\Rightarrow \vec { r } \left[ -\cfrac { 1)} 2 }\hat {j } *\cfrac { 3} 2 }\hat { k } \right] +(-3)=0

\Rightarrow \vec { r Ncdot (\hat {j }-3\hat { k } )+6=0

Therefore, its cartesian equation is y-3z+6=0
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#422860
Topic: Plane

If O be the origin and the coordinates of P be (1,2,-3), then find the equation of the plane passing through P and perpendicular to OP.

Solution

The coordinates of the points O and P are (0,0,0) and (1,2,-3) respectively.
Therefore, the direction ratios of OP are

(1-0)=1,(2-0)=2 and (-3-0)=-3

Thus the direction ratios of normal are 1,2 and -3 and the point P is (1,2,-3).
Thus, the equation of the required plane is

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

\Rightarrow x+2y-3z-14=0

#422861
Topic: Plane

Find the equation of the plane which contains the line of intersection of the planes
\vec { r} Nleft(\hat { i} +2\hat {j } +3\hat { k } \right) -4=0, \vec { r } \left( 2\hat { i} +\hat {j } -\hat { k } \right) +5=0 and which is perpendicular to the plane \vec { r } .\left( 5\hat { i }

+3\hat {j } -6\hat { k } \right) +8=0.

Solution

\vec {r}\left(\hat {i}+2\hat {j } +3\hat { k } \right) -4=0.....(1)

\vec { r} \left( 2\hat { i } H\hat {j } -\hat { k } \right) +5=0......(2)

The equations of the plane passing through the line intersection of the plane given in equation (1) and equation (2) is

\left[ \vec { r } \left(\hat { i } +2\hat { j } +3\hat { k } \right) -4 \right] H\lambda \left[ \vec { r } \left( 2\hat { i } H\hat { j } -\hat { k } \right) +5 \right] =0
\vec { r} \left[ (2\lambda +I)\hat { i } H\lambda +2)\hat { j } +(3-\lambda )\hat { k } \right] +\left( 5\lambda -4 \right) =0.....(3)

The plane in equation (3) is perpendicular to the plane

\therefore 5(2\lambda+1)+3(\lambda+2)-6(3-\lambda)=0

\Rightarrow 19\lambda-7=0

\Rightarrow \lambda=\cfrac{7}{19}

Substituting \lambda=\cfrac{7}{19} in equation (3) we obtain

\Rightarrow \vec { r } \left \cfrac { 33 }{ 19 }\hat { i } +\cfrac { 45 }{ 19 }\hat {j } +\cfrac { 50 }{ 19 }\hat { k } \right] -\cfrac { 41}{ 19 }=0
\Rightarrow \vec { r } .(\left( 33\hat { i } +45\hat { j } +50\hat { k } \right) -41)=0.......(4)

This is the vector equation of the required plane.

The cartesian equation of this plane can be obtained by substituting \vec { r } =x\hat { i } +y\hat { j } +z\hat { k } in equation (3).
(x\hat { i } +y\hat { j } +z\hat { k } ).\left( 33\hat { i } +45\hat { j } +50\hat { k } \right) -41=0

\Rightarrow 33x+45y+50z-41=0

#422862
Topic: Plane

Find the distance of the point (-1,-5,-10) from the point of intersection of the line \vec { r } =\left( 2\hat { i } -\hat { j } +2\hat { k } \right) H\lambda \left( 3\hat { i } +4\hat { j } +2\hat { k }

\right) and the plane \vec { r } \left(\hat { i } -\hat {j } H\hat { k } \right) =5

Solution
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The equation of the given line is

\vec { r}=\left( 2\hat { i } -\hat {j } +2\hat { k } \right) H\lambda \left( 3\hat { i } +4\hat { j } +2\hat { k } \right) .....(1)

The equation of the given plane is

\vec {r}\left(\hat{i}-\hat{j}+\hat{k} \right)=5........ (2)

Substituting the value of \vec { r } in equation (2), we get,

\left[( 2\hat { i} -\hat {j} +2\hat { k } \right) H\lambda \left( 3\hat { i } +4\hat { j } +2\hat { k }) \right]\hat{i}-\hat{j}+\hat{k}]=5
\implies \left[( 2+3\lambda)\hat { i } +(4\lambda-1)\hat { j } +(2+2\lambda)\hat { k } \right]\hat{i}-\hat{j}+\hat{k}]=5

\implies (2+3\lambda)-(4\lambda-1)+(2\lambda+2)=5

\implies \lambda =0

Thus the point of intersection of the given line and the plane is,

\vec {r}=2\hat{i}-\hat{j}+2\hat{k}=(2,-1,2)

This means that the position vector of the point of intersection of the line and plane is given by the coordinates (2,-1,2). The point is (-1,-5,-10).
Hence, distance d between the points, (2,-1,2) and (-1,-5,-10) is

d=\sqrt { { \left( -1-2 \right) J"{ 2 }+{ \left( -5+1 \right) }{ 2 }+{ \left( -10-2 \right) }{ 2 }} =\sqrt { 9+16+144 } =\sqrt { 169 } =13

#422863
Topic: Plane

Find the vector equation of the line passing through (1,2,3) and parallel to the planes \vec { r } \left(\hat { i} -\hat { j } +2\hat { k } \right) =5 and \vec { r } .\left( 3\hat { i } H\hat { j }

Hhat [k} \right) =6.

Solution

Let the required line be parallel to vector \vec { b } is given by,

\vec { r }={b}_{1\hat { i} H{b}_{2\hat {j } +{b}_{3\hat { k }

The position vector of the point (1,2,3) is \vec { a } =\hat { i} +2\hat {j } +3\hat { k } .

The equation of line passing through (1,2,3) and parallel to \vec { b } is given by,

\vec { r}=\vec{a}+\lambda\vec{b}

\Rightarrow \vec { r } =\left(\hat { i } +2\hat { j } +3\hat { k } \right) +\lambda\left( {b}_{1\hat { i } +{b}_{2]\hat {j } H{b)_{3N\hat { k } \right) )....(1)
The equations of the given planes are

\vec { r} \left(\hat {i}-\hat{j}+2\hat{ k } \right) =5.......(2)

\vec { r} \left(3\hat { i} +\hat {j } H\hat { k } \right) =6.......(3)

The line in equation (1) and plane in equation (2) are parallel. Therefore, the normal to the plane of equation (2) and the given line are perpendicular.
\Rightarrow \left(\hat { i } -\hat {j } +2\hat { k } \right) \lambda \left( {b)_{1)\hat { i } H{b}_{2)\hat {j } +{b)}_{3\hat { k } \right) )=0
\Rightarrow \lambda({b}_{1}-{b}_{2}+2{b}_{3})=0

\Rightarrow {b}_{1}-{b}_{2}+2{b}_{3}=0.......(4)

Similarly, \left( 3\hat { i } *\hat {j } H\hat { k } \right) \lambda \left( {b}_{T\hat { i } +{b)_{2)\hat { j } H{b)_{3)\hat { k } \right) }=0
\Rightarrow \lambda(3{b}_{1}+{b}_{2}+{b}_{3})=0

\Rightarrow 3{b}_{1}+{b}_{2}+{b}_{3}=0........(5)

From equations (4) and (5), we obtain

\cfrac{{b)_{1}}{(-N\times 1-I\times 2}=\cfrac{{b}_{2}}{2\times 3-I\times 1}=\cfrac{{b)_{3}}{\times 1-3(-1)}

\Rightarrow \cfrac{{b}_{1})}-3}=\cfrac{{b}_{2}}{5)}=\cfrac{{b}_{3}}{4}

Therefore, the direction ratios of \vec { b } are -3,5 and 4.

\therefore \vec { b }={b}_{1\hat { i } +{b)_{2\hat { j } H{b)}_(3\hat { k } =-3\hat { i } +5\hat { j } +4\hat { k }

Substituting the value of \vec { b } in equation (1), we obtain

\vec { r}=\left(\hat { i} +2\hat {j } +3\hat { k } \right) +\lambda \left( -3\hat { i } +5\hat { j } +4\hat { k } \right)

This is the equation of the required line.

#422865
Topic: Lines
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Find the vector equation of the line passing through the point (1,2,-4) and perpendicular to the two lines: \cfrac{x-8)}(3)=\cfrac{y+19){-16)=\cfrac{z-10}{7} and \cfrac{x-15)}3}=\cfrac{y-

29)8)=\cfrac{z-5}-5}.

Solution

Let the required line be parallel to the vector \vec { b } given by \vec { b } ={b}_{1)\hat { i} +{b}_{2\hat {j } +{b}_{3\hat { k }
The position vector of the point (1,2,-4) is \vec { a } =\hat { i } +2\hat {j } -4\hat { k } .

The equation of the line passing through (1,2,-4) and parallel to vector \vec { b }is \vec { r } =\vec { a } H\lambda \vec (b } .
\Rightarrow \vec { r } =\left(\hat { i } +2\hat {j } -4\hat { k } \right) Hlambda ({b}_{1\hat { i } +{b}_{2N\hat { j } H{b}_{3\hat { k })......(1)
The equations of the lines are,

\cfrac{x-8)3}=\cfrac{y+19){-16)=\cfrac{z-10}{7}.....(2)

\cfrac{x-15}3}=\cfrac{y-29)}(8)=\cfrac{z-5}-5} .......(3)

Line (1) and line (2) are perpendiciuar to each other.

\therefore 3{b}_{1}-16{b}_{2}+7{b}_{3}=0.......(4)

Also, line (1) and line (3) are perpendicular to each other.

\therefore 3{b}_{1}+8{b}_{2}-5{b}_{3}=O0........(5)

From equations (4) and (5), we obtain

\cfrac{{b)_{1}}(-16)(-5)-8\times 7)=\cfrac{{b}_{2}}{7\times 3-3(-5)}=\cfrac{{b}_{3)}{3\times 8-3(-16)}

\Rightarrow \cfrac{{b}_{1}}{24)}=\cfrac{{b)_{2}}{36)=\cfrac{{b}_{3}}{72}

\Rightarrow \cfrac{{b}_{1)}{2}=\cfrac{{b}_{2)}{3)}=\cfrac{{b}_{3)}{6}

\therefore direction of \vec { b } are 2,3 and 6.

\therefore \vec { b }=2\hat { i } +3\hat {j } +6\hat { k }

Substituting \vec { b }=2\hat { i } +3\hat { j } +6\hat { k } in equation (1), we obtain

\vec { r}=\left(\hat { i} +2\hat {j } -4\hat { k } \right) H\lambda \left( 2\hat { i } +3\hat { j } +6\hat { k } \right)

This is the equation of the required line.

#422867
Topic: Lines

Distance between the two planes : 2x+3y+4z=4 and 4x+6y+8z=12 is

A 2 units

B 4 units

C 8 units
|E| \cfrac{2){\sqrt {29}} units
Solution

The equations of the planes are

2x+3y+4z=4...(1)

Ax+6y+8z=12

\Rightarrow 2x+3y+4z=6.......(2)

It can be seen that the given planes are parallel.

Thus distance (D) between them is given by.

D=\leftl \cfrac {{d }_{2 Hd {1} \sart{{a {2 H{ b2 c{2}} } \rightl

\Rightarrow D=\left| \cfrac { 6-4 Y \sqrt { { 2 " 2 }H{ \left( 3 \right) }*{ 2 }+{\left( 4 \right) }{ 2}} } \rightl =\cfrac{2}{\sqrt {29}}

#428867
Topic: Direction Cosines and Direction Ratios

Find the direction cosines of the vector \hat {i}+2\hat {j}+3\hat {k}.

Solution
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Let \vec {a)=\hat {i}+2\hat {j}+3\hat {k}
\therefore I\vec {a}l=\sqrt {1"2+2/2+3"2}=\sqrt {1+4+9)=\sqrt {14}

Hence, the direction cosines of \vec {a} are \left (\dfrac {1}\sqrt {14}}, \dfrac {2){(\sqrt {14}}, \dfrac {3){\sqrt {14)]\right ).

#428871
Topic: Direction Cosines and Direction Ratios

Find the direction cosines of the vector joining the points A (1, 2, -3) and B (-1, -2, 1) directed from A to B.

Solution

The given points are A (1, 2, -3) and B (-1, -2, 1).

\therefore \vec {AB}=(-1-)\hat {i}+(-2-2)\hat {j}+\left \(1-(-3)\right \N\hat {k}
\therefore \vec {AB}=-2\hat {i}-4\hat {j}+4\hat {k}

\therefore \vec {AB]}I=\sqrt {(-2)"2+(-4)"2+4"2)=\sqrt {4+16+16)=\sqrt {36}=6

Hence, the direction cosines of \vec {AB} are \left (-\dfrac {2){6}, -\dfrac {4}{6}, \dfrac {4}6]\right )=\left (-\dfrac {1){3}, -\dfrac {2}{3}, \dfrac {2}{3)\right ).

#428872
Topic: Direction Cosines and Direction Ratios

Show that the vector \hat {i}+*\hat {j}*\hat {k} is equally inclined to the axes OX, OY and OZ.

Solution

Let \vec {a)}=\hat {i}+\hat {j}+\hat {k}

Then, Nvec {a}l=\sqrt {1"2+1"2+1"2)=\sqrt 3

Therefore, the direction cosines of \vec {a} are \left (\dfrac {1}{\sqrt {3}, \dfrac {1}{\sqrt {3}, \dfrac {T{\sqrt {3}\right ).

Now, let\alpha, \beta, and \gamma be the angles formed by \vec {a} with the positive direction directions of x, y, and z axes.
Then, we have \cos\alpha =\dfrac {1}{\sqrt {3)}, \cos\beta =\dfrac {1}{\sqrt {3}, \cos\gamma =\dfrac {T}\sqrt {3}}.

Hence, the given vector is equally inclined to axes OX, QY, and OZ.
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