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'mple 26 A line makeg angles o, 3, yand & with the diagonals of a cube, prove that

4
Cos* ¢ + c08? B + coy’ Y+ cos’d =

3

parallelopiped having equal length, breadth and height.

with each side of length a units. (Fi g 1.2l
Agonals are OE, AF. BG and CD. 4

Zz

| (K
The direction cosines of the diagonal OF which

1s the line Jomning two points O and E are

Solifie

"Acubeisa rectangular
Let OADBFEGC be the cube
The four d;

- K, a,a)
(4,0,a) G- —
a—() a—() ‘ a-jO | ! /1E{a,2,a)
Va’ + 4* +a’ \ﬁzz +a’+4° \/(,12 \EPIRA L/ ‘_,04.. ......‘«.;.h.‘...._>\f
4 F B(0, a, 0)
I | | X L/A(u 0, 0) Dia, 4, 0)
1.c.. ../'& 3 ﬁ

Fig 11 24
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imilarly, the directs _
Similarly, the direction cosines of A p. |
»Btrand €1 yre | J I

) . / -
;!- s "}*—" and - I,- _!~ hl \/‘ /’ JI ' // !
J§ V3 V33 \/r;- Tespectively
Let 7, m, n be the direct :

. . 10N Cosines of the o )

with OE. AF, BG, CD, respectively, T of the given line which makes

hen angles «, 3, 7.6

1
Cost = —&= (I + g I
3 ( ’"‘*‘"),COSB:ﬁ(—I+m+n);
cosy = —= ([ = - R |
Y A (I =m + n); cos § = = (l+m-n) (Why?)

Squaring and adding, we get
cos*a + o8~ 3 + cos’ y + cos® §

]

= [+m+n)P+(-l+m+np] +(U-m+n)’%(l+m-n)y|

W

w |

1
§|4(F+m2+n'-’)]= (as P+m’+n*=1)

Fxam ":/ . Find the equation of the plane that contains the point (1, - I, 2) and is
t‘pér‘}‘j;;ndy‘icﬁlaar to each of the planes 2x + 3y-2z=5Sandx+2y -3z = 8.
Qs . The equation of the plane containing the given point is |
Solution " SR - A S S e
Applying the condition of perpendicu}arly to the plane given in (1) with the planes
v + 3y-2z=3 and x + 2y — 3z = 8, we have
’ZA+3B—-2C=OandA+_ZB—3C=O

lving these equations, W€ find A = - 5C and B = 4C. Hence, the required
Solving the:

equation1s SC(Y"U+4C(V+”+C(Z—2)=O

~ sy-4y—<7 '
e - d the distance between the point P(6, 5, 9) and the plane determined
Example 28 5 (3. 1,2, B(6: 2. 9 ad CC L - 6).

by the p OHES== C be the three points in the plane. ‘D is the foot of the pcrpendicqlar
o Lt A. Bﬂ f,w the plane. PD is the required distance o be deta:r(r_n'jl d, which
oo, poll , -‘

drawn from a 5 o0 AB x AC. 6-\9 X¥=

Q of Ap-.on kv .



- - tvecion alon
SO MM RO U A Wit uanee v ‘ FA N o

7 A
So AP = 3 w6 0T
L.
and AB x AC = | 2 201210 =165 4 124
i- 0 4
. . 3 A3k
Unit vector along AR x AC - ST

Y

Hence

alza_ﬁ a2=B‘Y
bl:q b2=B
€, = 0L+6

Now consider the determinant

T e I N 7 b-c—a+d b-a b"“‘*a—d
a,

ktumcacoﬁqmlfnity26@ omail.cdom
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Addi“g third column to the first column, we get
b-—a b-g4 b+c—-a-d
2| o o o+ 9 =0
B B B+y

ince the first s : :
Since t and second columns are identical. Hence, the given two lines are
coplanar.

g rample/30 Find the coordinates of the point where the line through the points
A (3.4/1) and B(5, 1, 6) crosses the XY-plane.

solution The vector equation of the line through the points A and B is

F=30+4j+k+A[(5-3)i +(1-4)]+(6=1)k]
ie. F =31 +A7+k+A(2i-3j+5k) . (1)

Let P be the point where the line AB crosses the XY-plane. Then the position
vector of the point P is of the form 'x L4y 7.

This point must satisfy the equation (1).. . (Why ?)

ie. xf+y}=(3+2X)f+(4—3k)3+(1+5k)£
Equating the like coefficients of ;, jand k,we have Ny
x=3+2A }/f ..\\ >, +,
y = 4 . 3 }\/ (v\ ?\// ;‘/f"/ v :
0=1+5A h
Solving the above equations, We get . i 9 \
13 :
= — and = —
=5 IS

13 23
. . — =, 0
Hénce the coordinales of the required point are ( s 5 )



Summary

Dlrectmn cosines of a line are the cosines of the angles made by the line
with the positive directions of the coordinate axes

l*; {.m. n are the dn‘e(,tion cosines of a line, then /" +m +n- =1

¢ Direction cosines of a line joining two pomts P(x v, 2)) and Q(x,. v, =) are

PO PO PO

e pa j‘"’" 2 R \
vhere P((’ = '\’z’(-)(l — X, )’ + (_\-'3_ e \s) i ("'l "!)

¢ Direction ratios of-a line are (he numbers which are proportional to the

direction cosines of a Ime

J) Li U OO dll’LLtu‘m <Oginly anadan bhogoare the direction rattos ol a line



B

)

then
b ¢
[il” L h o4« /(l' + b’ 4+ o
which are neither parallel nor inlerseuing

i
| = ; N

‘ll" + h.‘ + ¢
Skew lines arc lines i space
They he m different planes.
Angle between skew line
drawn from any point (prefe
skew lines.

It /.m.n and/,m, n, are the directio
acute angle between the two lines; then
cosB = |I|l2 + mmn, + n,ﬂzl
ction ratios of two lines and 0 is the

s is the angle between two intersecting lineg
rably through the origin) parallel to each of the

n cosines of two lines; and 0O is the

if a. b,.c and a, b, c,are the dire
acute angle between the two lines; then

I a, a, +b b, +¢ ¢
cos8 = 2 2 2
|\E,"'+bl2+c,2 \/c75+ b+ ¢

Vector equation of a line that passes through the given point whose position

vector is @ and parallel to a given vector bisF=d+Ab -
Equation of a line through a point (x,, y,,Z) and having direction cosines /, m, n is

X'—X,_.\"—'}":Z—Zl

/ m n
The vector equation of a line which passes through two points whose position

vectors are a and b is F=c'i+l(l;—a').
Cartesian equation of a line that passes through tw : , )
eq p g o points (x, v, z,) and
X — X y-y _ Z—Z

(x,, ¥,0 Z,) i — 1 =
Xy, — X Y, =Y 2T 4y

e

If 6 is the acute angle between s =a . & __— -

b, b
cosB = ! 1 2
(' i l lb_'z l
X —X Y=y zZ—2z X = X, y -y .
If —— = L = =—" and T = 2 Y _ Z -z,
/) m, n, ; m, Py

are the equations of two lines, then the acute angle between th

i e two b <
given by €06 815 |t 1+ s 7, o lines is



jistance betwee g
ghortest CI5/ N two skew lines is i
"~ poth the lines. s the line segment perpendicular

Sh()rtC‘Sl diQ(anCe h(‘t“/("(\n ,‘ - B ‘ - -
a+Ab and 5=, +ph, s

(/)! )(/;',;)-.(u'; B (il) i
|byxby|

Shortest distance between the lines: X=X _y-y _z-z

Distance between parallel lines 7 = a, + Aband 7= G, +W b is

b x (&, — d,)
|b |

In the vector form, equation of a plane which is at a distance d from the

origin, and A is the unit vector normal to the plane through the origin 1s

r-n=d.
Equation of a plane which is at a distance of d from the origin and the direction
mal to the plane as [,m,nislx +my+ nz =d.

cosines of the nofr

The equation of a plane through a point whose position vector is @ and

perpendicular 0 the vector N is (7 —d ). N=0.
Equation of 8 pl perpf:ndlcukll‘ to a given line with direction ratios A, B, C
: | a given point (x,, ¥, z,) is » B

and passing through v
A -t B(y-y)+C(z~-2z)=0

Q}IIC

frquatron o2 plAnFIR T through three non -collinear ppints (x, y,, z))
Aj A SR AL b 170



(x,, v,, 2,) and (v, v, 2,) 18

| x=x vV Z = &
| X X, \ v, <9 “41 =0
i\ l| vy \!' “3 !

a plane that contains three non collinear points having

i) [(b-d)x(¢—d)l=0

Vector equation of

posttion vectors a, b and ¢ s (r

I uation of a plane that cuts the coordinates axes at (a, 0, 0), (0, b, 0) ang

DEINSEE

i
+ 8+ F Al
d b C

Vecwor equation of a plane that passes through the intersection of

planesr n, =d, and riny =d, 157 - (n, +An,)=d; + )d,, where A 1s any

nonsero constant.
(artesian equation. of a plane that passes through the intersection of two
given planes A x+ B y+C ¢+ D =0and Azx+B,y+C,z+D,=0

(A x+B y+€Cz+D)+ AMA, x+B,y+C,z+D)=0.
Two hines 7 = a, + Abyand F = d, + Wb, are coplanar if
(d,\=d))- h X b;) =0

In the cartesian forin above lines passing through the points A (x . v .z ) and
& A Y Sy <

‘P’ ‘}‘;, Z }' ) !
= T are coplanar if g |
‘ = ().

b, C,

In the vector form, if 0 s the angle between the tw ,
' ' O planes, 7.5 = ;

o S, Fony=d, and

- . . ' ' ”' ’1:) ‘ g

ron, =d,, then 0 = cos e S

Lriy i, |

_+Theangle ¢ between the fine < = a4 kb and the plane 7 . 5 ~dis
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¢ The distancee of a pont
ld e ﬁl

- The distance from a pomnt

ktumcacommunity20@gmail.com
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