CHAPTER ©
DIRECTION COSINES AND DIRECTION RATIOS

TOPICS:

1.DEFINITION OF D.CS., RELATION BETWEEN D.CS. OF A LINE, CO-ORDINATES OF A
POINT WHEN D.CS. ARE GIVEN AND DIRECTION COSINES OF A LINE JOINING TWO
POINTS.

2. ANGLE BETWEEN TWO LINESWHEN D.CSARE GIVEN, FINDING THE ANGLE BETWEEN
TWO LINESWHEN THEIR D.CS ARE CONNECTED BY EQUATIONS.

3.DEFINITION OF DIRECTION RATIOS, D.RS. OF A LINE JOINING TWO POINTS
4. RELATION BETWEEN D.CSAND D.RS
5. CONDITIONS FOR PARALLEL AND PERPENDICULA LINESWHEN D.CS/D.RSARE GIVEN.

6. ANGLE BETWEEN TWO LINESWHEN D.RSARE GIVEN, FINDING THE ANGLE BETWEEN
TWO LINESWHEN THEIR D.RS ARE CONNECTED BY EQUATIONS.




DIRECTION COSINES & RATIOS (7 MARKS)
ANGLE BETWEEN TWO LINES:

The angle between two skew lines is the angle between two lines drawn parallel to
them through any point in space.
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DIRECTION COSINES

If a,B8,y aretheangles made by adirected line segment with the positive

directions of the coordinate axes respectively, then cosa, cosb, cosg are called
the direction cosines of the given line and they are denoted by I, m, n respectively
Thus | =cosa,m= cosp, n= cosy

Ty

The direction cosines of op are
| =cosa,m= cosB, n= cosy.

If I, m, narethed.c’sof alineL isone direction then thed.c’s of thesamelinein
the opposite direction are -, —m, —.

Note : Theangles a,8,y are known as the direction angles and satisfy the
condition o<a,B,y<m.

Note : The sum of the angles a,8,y iSnot equal to 2p because they do not liein the
same plane.



Note: Direction cosines of coordinate axes.

The direction cosines of the x-axis are coso, cos’—zT , cosg i.e, 1,00
Similarly the direction cosines of they-axisare (0,1,0) and z-axisare (0,0,1)

THEOREM

If P(x,y,z) isany point in space such that OP =r and if I, m, nare direction
cosines of opthen
X =lr,y =mr, z=nr,

Note: If P(x,y,z) isany point in space such that OP =r then the direction cosines

of opare XY 2
rrr

Note: If Pisany pointin space such that OP =r and direction cosines of oPare
[,m,n then the point P =(Ir,mr,nr)

Note: If P(x,y,z) isany point in space then the direction cosines of oPare
X y z

1 ’
\/X2+y2+22 \/X2+y2+22 \/x2+y2 +72

THEOREM
If I, m, n arethedirection cosinesof alineL then 12+ m2+n2=1.
Proof :
Y
Pizy2
O & = 5
z
From the figure
2 2 2
IZCOSO(Z?X,m=COSB:?y,n=Cosy=?Z = coszo(+cosz[3+coszy:x—2+y—2+Z—2
r r r

_X2+y2+22

r? r

2
r
— =1. O12+m?+n? =1



THEOREM
The direction cosines of the line joining the points P(x,, y;,2),Q(X5, Y,,2,) are

(er_xl’ yzr_yl’ er_le where r =\/(X2—X1)2 +(y2 _y1)2 +(22 _21)2

EXERCISE -6A

1. A line makes angle 90°, 60°and 30° with positive directions of x, y, z—axes
respectively. Find the direction cosines.

Sol: Suppose I, m, n arethe direction cosines of the line, then
| =cosa =cos90° =0

m=cosf 200860°=% And n =cosy=00530°:§
Direction cosines of the line are [o, % ?J

2. If alinemakesangles a, 8, y with the positive direction of X, Y, Z axes,
what isthevalue of sin?a +sin® 8 +sin* y

Solution: We know that cos* a + cos* 8 +cos’ y =1
1-sinfa +1-sin°B +1sin*y =1

sn®a +sn*B +sn®y=3-4=2
3. If P(V3,1,2/3) isapoint in space, find the direction cosines of OF

Solution: Direction ratios of P are (v/3,1,2v3) =(a,b,c)

= a’+b®> +c?=3+1 +12 =16 = Ja?+b?> +c? =4

Direction cosines of OP are

a b c
\/a2+ b? + ¢ ’\/a2 +b? +¢? ’\/a2 +h? +c? 474" 4

V3 1 2&”@ 1 ﬁ}



4, Find the direction cosines of the linejoining the points
(-4,1,7)and (2, -3,2)

Solution: A(-4,1,2) and B(2, -3, 2) are given points
drsof PQare (% -, Y, - ¥,z -2)

ie (2+4,1+3,2-7)i.e, (6,4,-5)=(ab,c)

— \Ja? +b? +c? =/36 +16 +25 =77

Direction cosines of AB are

a b c :(6 4 —5)
Jai+b? + ¢ ot w0+ o+ +c? | \NTTNTTNTT
.

1. Find the direction cosines of the sides of the triangle whose verticesare
(35,-4),(-11,2) and (-5, -5, -2)

Sol: A(3,5-4),B(-11 2)and C(-5, -5, -2) arethe vertices of AABC
d.rsof AB are (-1-3,1-5,2 +4) =( -4, -4, 6)

Dividing with /16 +16 + 36 =+/68 =217

4 4 6 o 2 2 3

AN AN TN AN AN T

D.rsof BCare (-5+1,-5-1, -2 -2) i.e, (-4, -6, -4)

d.csof AB are

Dividing with /16 +16 + 36 =/68 =217 d.csof BCare 4 6 4
g N AN AN

2 -3 -4

RN AN PN v

drsof CA are (3+5,5+5, -4 +2) =(8,10,-2)




Dividing with /64 +100 + 4 =168 =2./42

Thendcsof CAare -4 > 1
Ja2' 42 a2

2. Show that thelines PG and RS areparallel whereP, Q, R, Saretwo
points (2, 3, 4), (-1, -2, -1) and (1, 2, 5) respectively

Sol: P(2,34),Q(478),R(-1,-2,1) and (1, 2,5) arethegiven points.
drsof PQ are(4-2,7-3,84) i.e,(2,4,4)
drs of RSae(1+1,2+2,5-1) i.e, (2 4,4)
nd.rsof PQ and RS are proportional. yence, PQ and RS are pard el
[1.

1. Find the direction cosines of two lineswhich are connected by the
relation 1-5m+3n=0and 71> +5n7 -3n°=0

Sol. Given |1 -5m+3n =0
=1 =5m-3n----+1)
and  71%+5m" -3n*=0~-~-~2)
Substituting the value of | in (2)
7(5m-3n)°+5m? —3n? =0
= 7(25°+9n® -30mn) +5m*-3n* =0
= 175m?+ 63n° - 210mn +5n°-3n*=0
= 180m°- 210mn + 60n* =0
= 6m* - 7mn+2n°=0

= (3m-2n)(2m-n) =0



Case (i): 3m:2nl:»%:

Y=

2
Then m=3n

d.rsof thefirst lineare (1, 2, 3)
Dividing with \1+4+9 =14

. : 1 2 3
d.csof thefirst line are : :
(\/14 J14 \/14j

Case (ii) 2m,=n,
From (1) I, -5m, +3n,=0

= |,—5m,+ 6m,=0

=-l,=m,
ol M N
-1 1 2

d.rsof thesecond lineare-1, 1, 2

Dividing with \1+1+4 =6

=

d.cs of the second line are (

S

5
S



DIRECTION RATIOS

A set of three numbers a,b,c which are proportional to the direction cosines |, m,n

respectively are called DIRECTION RATIOS (d.r's) of aline.

Note: If (a b, ) arethe direction ratios of aline then for any non-zero real
number A , (\a Ab,Ac)are aso the direction ratios of the sameline.

Direction cosines of alinein terms of its direction ratios
If (a, b, c) are direction ratios of aline then the direction cosines of theline are

_{ a b c J

- \/a2+b2+02 ! \/a2+b2 +C2 ! \/3.2 +b? +c2

THEOREM

The direction ratios of the line joining the points are (x, =X, ¥> = Y1, 2, —%)
ANGLE BETWEEN TWO LINES

If (11, mq, nq) and (I, mp, np) are the direction cosines of two lines 6 and isthe
acute angle between them, then cosé =|1,l, +mym, +nn, |

Note.

If 8 isthe angle between two lines having d.c’s (11, m1, nq) and (12, m2, n) then
sn@ =3 (I,m, —1,m,)?

\/Z(llmZ - |2m1)2

and tan@ = when 821
L1, +mm, +n,n,| 2
Note 1: The condition for the lines to be perpendicular is 11, +mm, +nn, =0
Note2:  Thecondition for thelinesto be parale is :—1:%:%
2 2
THEOREM
If (a1, b1, ¢1) and (ap, by, c9) are direction ratios of two lines and 6 isthe angle
between them then cos6 = 23 01D, * 010
V&l +b? +cf \JaZ +b2 +cf
Notel: If the two lines are perpendicular then aa, +bb, +cc, =0
Note2: If thetwolinesareparalel then 2=2-4
& b ¢

Note 3 : If one of the angle between the two linesis 6 then other angleis 180°-6



EXERCISE —6(B)

1. Find thedirection ratios of thelinejoining the points (3, 4, 0) are
(4,4, 4)

Sol. A(34,0) and B(44,4) arethe given points

drsof ABare (x,-x,Y,~ Y. 2, -z)_ (4-34-4,4-0)ie,(10,4)
2.  Thedirection ratiosof alineare (-6,2,3). Find the direction cosines,
Sol: D.rsof thelineare-6, 2, 3

Dividing with /36 +4+9 =7

Direction cosines of theline are -

Nl o
~NN
~N | w

3. Find the cosine of the angle between the lines, whose direction cosines
are

ERETWEEY

: : 1 1 1 1 1
Sol: D.csof th I —,—=,—=|and| —=,—=,0
csof the given mesare(ﬁ 7 \@jan ( NG ]

Let 6 be the angle between the lines. Then

cosd =l l,+ mm, +nn -t 1.1 i+io:i=£:\/g :\E
v i V3’2 J3'v2 3 6 6 \6 3
4, Find the angle between the lineswhose direction ratiosare

(11.2)(v3,-43,0)
Sol: D.rsof the given linesare(11,2) and (v/3,-+/3,0)

Let 6 be the angle between the lines. Then



a,a,+bb, +cg, _13+1(~V3)+20 _

\/af+bf+cf\/a§ +h2 +c2  Lf[l+1+4.,3+3

cos@ =

= 6?:5
2

5. Show that the lineswith direction cosines (2,_—3,_—4j and [i, E,ij are
13’ 13 13 13’1313

per pendicular to each other.

Sol: Direction cosines of thelines are (E =3 —j (i,E,ij
13’ 13 13’1313
12 4 3 12 4 3 48-36-12
Now LI, + +nn == - = = === = ==
vz T MM TN, 13'13 13°'13 13'13 169

0 1l +mm, +nn,=0 = thetwolines are perpendicular .

6. O istheorigin, P(2, 3,4) and Q(1, k, 1) are pointssuch that op 0 0Q
find K

Sol: 0(0,0,0), P(2, 3, 4) and Q(L, k, 1)
drsof OP ae 2,34
drsof OQ arel k, 1
OP and OQ are perpendicular = aa, +bb,+cc, =0

= 2+3k+4=0=>3k=-6 = k=-2

1 If thedirection ratiosof alineare (3, 4, 0) find its direction cosinesare
also the angles made the co-or dinate axes.

Sol: Direction ratios of theline are (3, 4, 0)

Dividing with \/9+16+0 =5



D.csof theline are (g,g,oj

If a, 8,y arethe angles made by the line with the co-ordinate axes, then

3 4
cosa =—cosf3 =—cosy =0
5 P 5 4

a3 a4 T
a=cost| 2|, B=cos?t| = |, y==
(sjﬂ (sjy 2

4\

Angles made with co-ordinate axesare cos™ (gj , cos'l[gj >

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

Givenpoints A(L-12)B(3,4,-2)C(0,32) and D(35,6)
drsof ABare(3-1,4+1,-2-2)i.e,2,5,-4 and d.rsof CD ae
(3-0,5-3,6-2)i.e,3,2 4

NOW a a, +bb, +cc, =2.3+52 -44=6+10-16 =0

Therefore, AB and CD are perpendicular

Find the angle between DC and AB Where
A=(34,5),B=(4,6,3)C=(-124) are D(10,5)

Sol: A(3,4,5),B(4,6,3),C(-1,2,4), D(1,0,5) are the given points

d.rsof AB are(4,-3,6-4,3-5)i.e,(1,2,-2) and
drsof CDae(1+1,0-2,5-4)i.e,(2,-2,1)

|laa, +hb, +cc, |
&+t 4G\ + v

let 6 be the angle between the lines, then coséd =




Sol:

l12+2(2)+(2)1 4 (4
= \/1+4+4\/4+4 —§:>9—cos (—j

Find the direction cosines of a linewhich is perpendicular to thelines,
whose direction ratiosare (1, -1, 2) and (2, 1, -1)

Let I, m n bethed.rsof therequired line. Thisline is perpendicular to the
lineswith drs(l,-1,2)and (2, 1,-1)

Ol-m+2n=0 and 2+m-n=0

Solving these two equations

1 m n
-1 2 1 -1
1 -1 2 1
| m n Il m n
= = :> _— — =
1-2 4+1 1+2 -1 5 3
d.rsof thelineare-1, 5, 3
Dividing with 1+ 25+9 =/35
d.csof therequired lineare - ! , > , 3
V35 /35 /35

Show that the points (2, 3, -4), (1, -2, 3) and (3, 8, -11) are collinear

Show that the points (4, 7, 8), (2, 3, 4), (-1, -2,1),(1, 2,5) areverticesof a
parallelogram

Sol: Given pointsareA(4,7,8), B(2,3,4),C(-1 -2,1) and D(1 2,5) Now

AB = \[(4-2)" +(7-3) +(8-4) =4+16+16=y36 =6
BC =/(2+1)° +(3+2)°+(4 -1)° =,0+25+9 =43




CD=(-1 -1 +(2 -2)° +(1-5)°  =4+16+16 =6
and

DA=\[(1-4)+(2-7) +(5 -8 =0+25+9=143

0O AB- CD and BG DA

0 A B,C,D arethevertices of parallelogram
[l

1. Show that the lineswhose direction cosinesaregiven by | + m+n =0
2m+ 3nl -5lm =0 are perpendicular to each other

Sol: Givenequationsare | +m+n=0----- «1)
2mn+3nl —=5im=0----+2)
From (1), | =-(m+n) Substituting in (2)
= 2mn - 3n(m+n) +5m(m +n) =0
= 2mn - 3mn -3n° +5m°+5mn =0

= 5m* + 4mn -3n*=0

2
:5(mj +a0_3-0
n n

_mm _-3_ mm _nn_____ {3)
nn, 5 -3 5

From (1), n= —(I +m)
Substitutingin (2) , -2m(l +m) =3/ (I +m) -=5im =0
= —-2lm-2m* -3*-3Im —-5im =0

= 3?+10lm+2m* =0



2
= 3['—] +10|—+2 =0
m m

|1|2 :Z:ﬁ:mmz _____ (4)
mm, 3 2 3

Form (3) and (4)
Mo - MM _ MY =k(say) = I,= 2k, mm,=3k, nn,= -5k

OLlF mm, nrs 2k- 3k 5k 0
The two lines are perpendicular

2.Find the angle between the lines whose dir ection cosines satisfy the equation
| +m+n=0,1> +m’ -n*=0

Sol:  Given equations are

l+m+n=0 .......... Q)

From (1), I =—(m+n)
Substituting in (2)

(m+ n)2+ m? —n?=0

= M+’ +2mn +n? —n*=0
= 2m’+2mn =0

= 2m(m+n)=0

= m=0andm+n=0

Case (i) m=0, Substitutingin (1) 1 +n=0

| ==n :>I_:_
1 -1



D.rsof thefirst lineare (1,0, -1)

Case (ii) : m+n=0:>m:—n:>?:£1

Substitutingin (1) 1 =0
D.rsof the second line are (0,1 -1)

let & be the angle between the two lines, then

aa,*+hbb, +cc,
Ja b+ & e
|0+0+1|

1
2.2 2

cosd =

Vi

Oe

3. If aray makesangle a, 8,y and d with thefour diagonals of a cubefind
cos” a + cos’ B +¢os” y +cos’ O

Y
I

B | (0.a.0) 0@a0

R
(0.a.a) plaaa)

0 A -
a (a.0.0)

a

/ C (0.0.2) S (a,0.a)
Z

Let OABC;PQRS be the cube.

Sol:

Let a bethe side of the cube. Let one of the vertices of the cube be the origin O
and the co-ordinate axes be along the three edges OA, OB and OC passing through
the origin.

The co-ordinate of the vertices of the cube with respect to the frame of reference
OABC areas shown in figure are A (a,0,0), B(0,a,0), C(0,0,a) P(a,a,a) Q(a,a,0)



R(0,a,a) and $(a,0,a)

The diagonals of the cube are op, CQ, ARandBS . and their d.rs are respectively
(a3 a), (a a-a),(-a a a and (3 -3, a).

L et the direction cosines of the given ray be (I, m n).

Then I*+m? +n®=1

If thisray is making the angles a, 3, y and 5 with the four diagonals of the cube,
then

_Jaxl+axm+axn| |l +m +n|
cosa = =
Jai+ad +a’.l V3
: i l+m-n]|
Similarl , COS :l—
Y, cosf 73
|-l +m+n]| [-1 +m+n]|
coSy=—=——and co0sd =—k———
RN N
CoS’ @ + cos” B+ coS” y +C0S° J —

%{H +m+nf+|l +m-nf + 4 +m+nf +|l -m+n[}
%[(I +m+n)” +(1 +m-n)" +(4 +m +n)"+ (I -m +n)’]

%[4(lz+m2 +1°)] :g (since 12+ m? +n?=1)



4. If (1,,m,n),(l,,m,n,) and d.csof two inter secting lines show that d.c.s of

two lines, bisecting the angles between them are proportional to
L+, m+mn £n,

Sol:

Let OA and OB be the given lineswhose d.csare given by (1, m,n),(l,, m,, n,)

Let OP=0OQ = 1 unit. Also take apoint P* on AO produced such that
OP'=0P=1.

Join PQ and P'Q.

LET M,M* be the mid pointsof PQ and P'Q.

Then OM & OM* are the required bisectors.

Now point P= (I, m,n) g Q= (I, m,, n,)
and P =(He-m,-ny).

And mid points

M = (Il"'lz m +m, n1+nl2j
2 2 2

Mlz(ll_lz m -m, nl-an
2 2 2
Hence the d.cs of the bisector OM are proportional to

|1+|2_0’ ml"'mz _O, nl+n2 _0
2 2 2

jOr L+l m +m,,n +n,



Similarly, d.cs of the bisector OM* are proportiona to

(Il_lz_ornl_rnZ_Onl_nZ_o
2 2 )

) or l-l,,m-m,n -ny

Hence d.cs of bisectors are proportional to ¥l M+ m, n +n,.

5. A (-1, 2,-3), B(5, 0, -6), C(0, 4, -1) arethree points. Show that the
direction cosines of the bisector of |BAC are proportional to (25, 8, 5)
and (-11, 20, 23)

Sol: Given pointsare A(-1, 2, -3), B (5, 0, -6) and C(0, 4, -1)
D.rsof ABare(5+1,0-2,-6 + 3)

i.e.,(6,-2,-3)=(ab,c)
Now va®+b*+c* =y36+4+9-7 0O D.rsof AB are 2%2_73
Drsof ACare(0+1,4-2,-1+3) i.e, 1,22

Ja?+b*+c? =J1+4+4 =3 =D.rsof AC are

wlin
wlin

Wk

0 D.rsof one of the bisector are proportional to I, +1,,m +m,,n, +n,

_(6,1 2,23 2)_(18+7 6+14 9+14) _(25 8 5
7 337 37 3 21" 21 21 21’21’ 21

D.rs of one of the bisector are (25, 8, 5)
D.rs of the other bisectors are proportional to

(6 1 -2 2 -3 2
lamman o, 5230 757 )T

18-7 -6-14 -23
21 21 21

21' 21" 21

(11 -20 —23)

D.rs of the second bisector are (-11, 20, 23)



6. If (6, 10, 10), (1, 0, -5), (6, -10, 0) are verticesof atriangle, find the
direction ratios of its sides. Deter mine whether it isright angle or isosceles

Sol:
Given verticesare A(6,10,10), B(1,0,-5), C(6, -10,0)
D.rsof AB are5, 10, 15i.e,1, 2,3
D.rsof BCare-5, 10, -5i.e,1,-2,1
D.rsof ACare0, 20, 10,1.e,0,2, 1

[L1+2(-2)+31] _

ABC =
w8 J1+4+9 [1+4+1

0 :>|_B:7—2T

Therefore, thetriangleisa rt. triangle.

7. Theverticesof atriangleare A(L, 4, 2), B(-2, 1, 2) C(2, 3, -4). Find
|A[B.|C

Sol:
A(142)
/N
/ \\
x/ A

B(-2.1.2) C(2.3.4)

Vertices of thetriangleare  A(1,4,2),B(-2,1,2),C(2,3, -4)
D.rsof ABae3 3,0i.e,1,10

D.rsof BCare-4,-2,51.e,2,1,-3

D.rsof ACare-1,1,6

|1.2+1.0+0(-3)| _ 3 3

= = 0|8 cos‘l[ij
141./4+1+9 28 247 27

cos| ABC =




1(-1)+11+(3)6 _ 19 _ [19 19

cos|BCA= = == O |C=cos?|  [==
JA+1+9 . 1+1+36 J19428 V28 = [28]

|-1.1+1.1+6.0] _
J1+1+361+1+0

cos|CAB = =|A=7m/2

8. Find the angle between the lines whose direction cosines ar e given by
the equation 3 +m+5n=0 and 6mn - 2nl +5| =0

Sol:  Given 3 +m+5n=0
6mn - 2nl +5im =0
From (1), m=~-(3 +5n)
Substituting in (2)
= —6n(3 +5n) —2nl -5 (3 +5n) =0
= -18In -30n* —2nl -15/*> -25In =0
= —15/?-45In —30n° =0
= 17+3In+2n* =0
= (I +2n)(I +n) =0
=1+2n=0o0rl +n =0

Case (i) :

l+n =0=>n=-l;=n=-1;=



D.rsof thefirst line |, are(1, 2, -1)

Case(ii) : 1,+2n,=0

Sol:

[ n
=l=-2n=>-2=-2
2 n, 51

= m=—(3, +5n,) ==(-6n, +5n,) =n,

m_"

1 1

Ole= M Ny
-2 1 1

D.rs of the second line 1, are(-2,1,1)
Suppose '¢' isthe angle between thelines I, and |,

ag,+bb, +cc,
V& b+l @ +b} +e;
11(-2) +21+(2).1) _1
J1+4+1/4+1+1 6

cosd =

= @=cos*(1/6)

If variablelinein two adjacent position has direction cosines (I, m, n)
and (1 +a, m+am n+sn), sShow that the small angle 56 between two position

isgiven by (s6)° =(al)* =(3m)” +(on)*

The d.cs of the linein the two positions are (I, m n)and (I +Jl, m+dn, n +n)

Therefore,|? + mP+n*=1 - D
and(l +31%) +(m+dm)°+(n +on)* =1 ----(2)

(2)-(1)= (I+5I)2+(m+5m)2 +(n +5n)2 —(I2 +m? +n2) =0
2(1.d1 + m.om + ndn) z_((a)z +(6m)’ +(5n)2) e



N

o~ w

And cosd@=I(l +dl) +m(m +dm) +n(n +an)

- (|2+ m2+ nz) +(1.ol +m.dm +n.dn)
(:0556’:1—%[(&)2 +(om)’ +(5”)2}

(a1)*+ (dm)* +(3n)* =2(1 - cosdb)

PROBLEMSFOR PRACTICE

If P(2, 3, —6) Q(3, -4, 5) are two points, find the d.c’s of OP,Q0 and PQwhere
Is theorigin
1 10

If thed.c.sof lineare &=,=,== find ¢.?
c cB

Find thed.c’'sof linethat makes equal angles with the axes.?
Find the angle between two diagonals of a cube.?
Show that the points A(1,2,3), B(4,0,4), C(-2,4,2) are collinear?

A(1,8,4), B(0,-11,4), C(2,—3,1) arethreepointsand D isthefoot of the
perpendicular from A to BC. Find the coordinates of D.

Solution: -

suppose D divides intheratiom : n
2m - 3m- 11n m+ 4ng@

Then D= , , o
m+ N m+ n m+ng




. . . — -n - - - o
Direction ratios of AD = gm n, 1m 19”, 3m-:
m+ n m+ n m+ ng

Direction ratios of BC:(2,8,- 3)
AD~ BCh 2?”’ ng, 8§e 1im- 19n9 3§ 3mo_
m+ n m+n O m+ nB
2m-2n—-88m-152n+9m=0
= -2n
substituting in (1), D=(4,5,-2)

Lines OA,OB are drawn from O with direction cosines proportional to (1,-2,~1);
(3-2,3). Find the direction cosines of th enormal to the plane AOB.

Sol : -

10.

11.

Let (a b, c) be the direction ratios of a normal to the plane AOB. since
OA,OB lie on the plane, they are perpendicular to the normal to the plane,
Using the condition of perpendicularity
al+b(-2+c(-1) =0. ... (1)
a3+ b(-2) +c(3) =0. ...... (2
Solving (1) and () 2= %
The d.c’ s of the normal are

c b ¢
—or —= =
4 3 -2

Nl

g 4 3 2S¢ gi 3 -29

J16+ 9+ 416+ 9+ 4 16+ 9+ 45 ' &/29'/29'/298

Show that the line whose d.c’s are proportional to (2,1,1), (4,V3- 1- v/3- 1) are
inclined to one another at angle.

Find the d.rsand d.c’s of the linejoining the points (4, —7, 3), (6, -5, 2)

For what value of x the line joining A(4,1,2) B(5,x,0) is perpendicular to the
linejoining C(1,2,3) and D(3,5,7).

Find the direction cosines of two lines which are connected by the relations
[+m+n=0and mn-2nl-2lm =0



