Ex 28.1

Straight Line in Space Ex 28.1 Q1

Vector equation of aline
isT=da+ab
The Cartesian equation of aline is
X% _ VWL KK

Eil dz a3
Usingthe abowe formula,
Vectorequation ofthe ling,
F=(si+2]—40+aET+27-80
The Cartesian equation of theline
=5 _y-2 _z+4

3 2 -8

Straight Line in Space Ex 28.1 Q2
The direction ratios of the line are
(2+L4-0,6-2)=(444
Sincetheline passesthrough(—1,0,2)
Thewectoreguation ofthe line,

=(—T+07 +2R)+n47 +47 + 4k
s Thewvectorequation ofthe line,
F=(=T+0] +2K)+A4T +4] +4k)

Straight Line in Space Ex 28.1 Q3

We know that, vector equation of line passing through a fired point 3 and parallel to
vectar b is

F=a +15, where & is scalar
Here, b=2/- }+3E and & = 5?—2}'+4E
So, equation of required line is

r=a+b

F={5T-2}++ﬂ}+1(2?-}+3ﬂ)
Put?=x?+y}+z§, 50

{X?+y}+z§) =(s+22)i+{-2-2)j+[{4+32)R

Comparing the coeffidents of i },E, =0
x=b+24, v =-2-4 z=4+31

x—5=1Jy+2=1J2—4=1
2 -0 3

Cortesian form of equation of the line is,
¥ -5 p+2 z-4
2 -0 3




Straight Line in Space Ex 28.1 Q4
We know that, equation of line passing through a vector 3 and parallel to a
vectar & is given hy,

r-a +15, where A is scalar,
Here, 5=2;’—3}+4ﬂ and5=3f+4}—5ﬂ
Required equation of line is,

r=a3+ab

- {2?‘—3}+4E)+1(3?+ 4}-5!3)

PutF=xf+yj+zE
sxi+yi+zB = 2 +31}f+(—3+41)j+(4—5,!}ﬂ

On equating coefficients Df.?,} and E,

= 2+33=x, -3+4i =y, 4-51=72
- X—2=1Jy+3=sz—4=z
3 4 -5

So, cortesian form of equation of the line is
¥-2 _yp+3_z-4
3 4 -5
Straight Line in Space Ex 28.1 Q5
AECD is a parallelogram.

= AC and BD hisect each other at point O (say).

Position vectar of point O = e

{4$+5}—1DE}+(—?+2}'+E)
B 5
3 +7; oK
SErie=

Let position vector of point © and & are represented by © and 5.

Equation of the line D is the line passing through © and & is given by

:_ 5+i[5—5} [tsjvr;czjiisago:nzfgthe line passing through]
F=5+1[5—5)

={2?-3f+ﬂ]+1[@—zf—3}+4ﬂ]
F= (2?‘—3}+ 4E}+A[3?+7}—9E—4?+5}'—BE]

= (2?‘-3}+ 4E}+1(-?+13}-1?E)

Put r =xf+y}+zﬂ
[ +y7+2R) = (2- 2) 7+ (-3+132) ] +(4-172) R

Equation the coefficients of aﬂ', },E, =0

= X=2-4 y=-3-134, z=4-172

-2 3 -4
ad =,z,y+ =,LZ =1

-1 13 -17

So equation of the line 8D in cortesian form,
¥-2 y+3 z-4
-1 13 -17




Straight Line in Space Ex 28.1 Q6

[We know that, equation of line passing through two points (%1, y1 21) and [xa, o, 22) is

X-xy _¥-p 2o ———{i}
Hp-—Xy V-V Zz- 4

Here, [x,,¥,z,)=4(12-1)
(w20¥2 22) = 812, 1,1)

Using equation (i}, eguation of line A48,
s W o I i |
2-1 1-2 1+1

aosele | sl | ozl
1 -1 2

= 2 [say)
X=A+l, y==-A42, z=24-1
Yector form of equation of line AB is,

X.?+y}+zeg={l+1}?+(—1+2}}+[21—1)ﬂ

F=F+2}-E}+zﬁ-}+2ﬁ

L

Straight Line in Space Ex 28.1 Q7

=

We know that vector equation of a line passing through & and parallel to vectar 5 is
given by,

F=5+4b
Here, 5=.T'+2}+3E and 5=f—2}+3ﬂ

So, required vector equation of line is,

F= (?+2}+3E)+1{?—2}+3E}

Mo,

{X.?+yj+z.g]= (1+a)i+{2-24)] + (3 +32)F

Equating the coefficients of i, jﬁ',ﬂ,
= N=1+4, v=2-24 z=3+31
¥ -2 z-3

=1,
2 3

= x-1=24, =3

So, required eguation of line is cortesian form,
-1 y-2 z-3
1 -2 3




Straight Line in Space Ex 28.1 Q8
We know that, equation of aline passing through a point{xl,yl,zl) and having direction
ratios proportional to 2, b,c is

oM ¥ _Z-4 ———{i)
=] b c

Here, [xv.z)=1{2,-11) and

) ) & =13 +1 =z-2 . ) )
Given line =Y = is prallel to required line.
2 7 -3
= =24 b =Tu c=-3u

So, equation of required line using equation {i},
¥-2 y+1 _z-1

2u T -3u

¥-2 y+1 =z-1
= = =4
2 7 -3 (Sa\,r)

= X=234+2, y=74A-1 z=-31+1

So, xi+yj+zR = (2Zaea)ie(7a-1)7+(-32+1)8
Fofai-7+ B+ afaie7]- 2R

Straight Line in Space Ex 28.1 Q9
The Cartesian equation of the line is
x-5 v+4 -6

(1)

3 7 2 (1)
The given line passes through the point (5, —4, &). The position vector of this point is
d=5i—4j+6k
Also, the direction ratios of the given line are 3, 7, and 2.
This means that the line is in the direction of vector, b = 3:'.+’.-‘_}'+2.E("
It is known that the line through position vector d and in the direction of the vector
b is given by the equation, F=d+4b,leR
=7 =(5i—dj+6k|+ (30 +7]+2k)

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

Straight Line in Space Ex 28.1 Q10

We know that, equation of a line passing through a point{leyl,zl) and having
direction ratios proportional to &, b,¢ is

Hoky ¥oy_Z-Z ———{i}
a b =

Here, (X1:5’1:7—’1] = (1,—1,2) and

-3 yT—l = Z+21 iz prallel to required line, so

. . x
Given line

= F=4, b=2uc=-2u

So, equation of required line using equation (l) is,
-1 y+1 z-2

H 2 -2
-1 wy+1 =z-12
= = = =41 [sa
1 2 -2 ( !,f)

x=4d+1, ¥v=21-1 z=-24+2
So,xi+yi+zB = (a0 (20— 1) +(-22 +2)F

= [?—}+2E)+1{?+2}—2E}



Straight Line in Space Ex 28.1 Q11

Given, line is,

4-x ¥ 1-z
B

N==-22+4 v =084 z=-31+1
Sa, xl+y)+zh = {—21+4}?+{61}}+(—31+1]E

e (4$+E]+1{—2?+5}—3E}

Direction ratios of the line are = -2, 6, -3
Direction cosines of the line are,
] b C

‘Jaz+b2+cz J «,l'c'.'2 +b5% 4 J \,"az+.bz+r:2

= 2 i =
NP+ + 37 el (el (-3 -2+ (o) + (-3)
. 25 =
7707

Straight Line in Space Ex 28.1 Q12

x=ay+h,

z=cy+d

g=b__ y z=d
a 1

So DR's of lme are (a, 1, ¢)

From above equation, we can write

= Alsay)

x=ad+b
y=4
z=cA+d
So vector equation of line 1% Straight Line in Space Ex 28.1 Q13
xi +jfj'+2k — (b.if +aﬂ%’}+/’;(ai +j+6‘k} We knoip\r ti’lat, Equatiu:nn of a line passing through & and parallel to vectar B is,
; r=a+Aib ---{i)
Here, &= JH'—E}:—BE
and, &= line joining [f—}?+ 4.&) and {2.?+ } +2E)

= {2?+E+ZE)—(?—}+4E)
T Y
=i+2j-28

Equation of the line is

- (?-2}—3E}+1(?+2}-2E)

For cortesion farm of equation put xf+y}+ zR,
wivyj+zl = {1+i}an'+(—2 +21)}+{—3— ZE}E

Equating coefficients of f,},ﬂ, S0
K=1+4 yv=-2+24, z=-3-241
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Straight Line in Space Ex 28.1 Q14

Distance of point # fram @ = ,J{xl - x4+ (g -yl + 2y - Z)

PQ = f(32-2-1)7+(2a-1-3) +(22+3-3)

(s)7 = (32 -3 + (22— 4)" + [22)

=

= 25=092% +9- 184+ 442 + 16 - 164 + 447
= 1742 -342=10

= 172{t-2)=0

= A=00r2

So, points an the line are [3(0)—& 2fo) -1, 2(0}+3}

(3{2)-2 2(2) -1, 2(2)+3)

=f{-z -1,3), (437

Straight Line in Space Ex 28.1 Q15

Let the given paints are 4,8, C with position vectors 3,5,C respectively, so
G=-2+3], b=r+2j+30, c=7-K

We know that, equation of aline passing through 2 andb are,
Fe3+af5-3)
={-2?+3}}+1{(?+ 2}+3E)-{-2?+3}})
={-2?‘+3}}+1(?‘+2}+3E +2?-3}}

F=[-2?+3})+1{3?-}+3E} mp—_—

If A,8,C are collinear then & must satisfy equation i},

7i-B=(-2+32)i+(3-2)j+(a2)0

Equation the coefficients DFEJF,EJ
-2+34=7 =Ai=32
3-A=0 = i=73

3 =-1 ~2-_1
3

Since, value of 4 are not equal, so,

Given points are not collinear.

Straight Line in Space Ex 28.1 Q16

We know that, equation of aline passing through a point{x,y,, z;) and having
direction ratios proportional to g, b,c is
A I L S T ---fi)
E b &

Here, [xi,p1.z3)={123) and
-¥-2 y¥+3 EZz-6
Co7 3

Given line

X¥+2 _y+3_z-3

-1 7

ra| a1

It parallel to the required ling, so

a=#Jb=?#JC=§#

So, equation of required line using equation {l) is,
-1 y-2 z-3
- B Tu a3

5;"‘

#-1 y-2 z-3

ra| L



Straight Line in Space Ex 28.1 Q17

Given equation of line is,
I +l=68By-Z=1-=

Dividing all by 5,

5] 5]
ax 1 Ay 2 1 =z
= — == ——-—=—-=
a] 5] G 6 6 6
1 1 1 z 1
= et l=y-=-"+
2 &} 3 [
1 1 1 1
= “lx+=|=1|y-=|=+=fz-1
3 (++3)-1lr-3)- 56
3 73 z-1 )
= =—== =4 |53 --=1
S22 () {)

Comparing it with equation of line passing through {Xl,yl,zl} and direction ratios

a,b,c,

= (XlJy1,21)=[—%,%,l]
3=2,bh=1-6

So, direction ratios of the line are =2, 1, -6

From equation (i},

x=[2,a—%],y=[z+%], z=[(-61+1)

So, vector equation of the given line is,

xi+y+zl = (21—%]?+[1+%]}+(—61+1}E

F=[-%?+%}+E]+z(2?+}-aﬁ}



Ex 28.2

Straight Line in Space Ex 28.2 Q1
12 3 4

LEHI =§,m1 = _E,nl = _E
4 12 3

o= 1 ==f =

2= 3T M T3
3 4 12

|l = — = - — =

T R e R

lyla +myma+nyn;

=£xi+(—i)x£+(—i)xi
12 12 13 12 12 13
_48-36-12 =0
189
lalz + mamz +nang
43,12 4,3 12
13 13 13 13 13 13
_ 12-48+36 =0
189
lilz +mymz+ngng
12 3 3 4 4 12
= =% w4 (- -t ==
13x13 ( 13))(( 13) ( 13))( 13
_36+12-48 =0
159

. Thelines are mutuallyperpendicular.

Straight Line in Space Ex 28.2 Q2

The direction ratios of a line passingthroughthe points
(1,—-1,2yand (3,4, — 2)are

Z-14+1,-2-2)

=i{2,5, -4

The direction ratios of aline passingthroughthe points
(0,2,2)and {3,5,6) are

(3-05-3,6-2)

=(3,2,4)

Angle betweenthelines
(ayap + by + oy
Jarr i ya bt o
[2x3+5x2+(—4)x4]
V224524 (4237427 + 47
0
V224524 (- 9?32 +2%+ 47

cos8=0

cosH =

cosH =

cosh =

B:l
2

The lines are mutuallyperpendicular.

Straight Line in Space Ex 28.2 Q3

Thediraction ratios of aline passing through the points
(4,7.8)and (2,3, 4 are

(4-2,7-3,8-4)

=i2,4,4)

Thediraction ratios of aline passing through the points
(—1,—-2,1and(l,2,5)are

(-1-1,-2-2,1-5)

=i—-2,-4,-4

Thedirection ratios are proportional.

Hence, the lines are mutuallyparallel.



Straight Line in Space Ex 28.2 Q4

The Cartesian equation of aline passing throuah (xy,vy, 24)
andwith direction ratios (ay,bq,c)
X=Xy _WoW I
3 by 0
The Cartesian equation of aline passing through{— 2,4, - 5)
¥+3 _y—4 _ Z+8 is
5 4]

and paralleltothe line

A+2 _y—4 _ Z+5
3 5 5

Straight Line in Space Ex 28.2 Q5

' ! . X-5 y+2 Z X _y _zZ
Given equations of lines are =—="% -land T=5-3
Clearly,
Txl+(-5)x2+1x3
=7-10+3
=0
0 ¥-5 wy+2 Z X vy Z .
. Lines = -1 and 153 are perpendicular to each other,

-5
Straight Line in Space Ex 28.2 Q6

The directionratios of aline joiningthe origintothe point(2, 1, 1)
are(2-0,1-0,1-0)=¢2,1,1)

The directionratios of aline joining (3,5, — lyand (4,3, — 1)
are(4—-3,3-5,-1+1)=(1,-2,0)

Angle betweenthelines
ajap+hybs+cycs
Ja12+b12+c12Ja22+b22+c22
2xl+1x(=-2)+1x0
V2212412124 (- 2%+ 07
0
VEVS

cosA =0

cos8 =

cos8 =

cosf =

ne==
2

Thelines are mutuallyperpendicular.

Straight Line in Space Ex 28.2 Q7

Vectorequationof alineis

T =3+l

The directioncosines of the x —axis are (1,0,0). Equation of aline parallel
tothe x — axis and passinathroughthe originis

T = (07 + 0] + 0R) + (1T + 0T + 01

T =i



Straight Line in Space Ex 28.2 Q8(i)

We know that, If @ be the angle between twa lines r = 3, + b, and r = 3, + Abs, then

COS& =

b b .
e ---f)
A

Here, r= [4?—}]+1[?+2}—2E]

and, r= [a'—f+2ﬂ}—,u[2?+ 4}?—4E}

= 5;=4Jﬂ'—j, 5;=.T'+2JT—EE
Zp=i-j+2R by =oiva] -4l

B|- )+ (2)* +(-2)° - 3
|5;| =2 (A -4 =6

Let & be the angle between given lines. So using equation [:i},

CDSS:%
[
(f+2}-2ﬂ)(2?+4}-+ﬂ}
- 3.6
_Z2+G+8
T

cosg =1

g=0"

Straight Line in Space Ex 28.2 Q8(ii)
We know that, angle between two lines 7 = 2, + by and 7 = 3, + Ak, is given by
byb;

Bl P o

Given lines are,

Cos& =

r= (3?+2}'—4E)+1{?+2}+2E)

r=(s7-2R)+ ufai+ 2]+ 6B
= 5;=?+2}?+2E,5;=3;+2}+6E

[Bi|= ffey + {2y + (20" - 3
[B2] = Jf3)" + (2)7 + (6) =7

Let & be the angle between given lines, so using equation (i],

1
{?+2}+2E}{3?+2}+ 5E}

3.7
_3+4+12
21

19
21

g-mst|12
21



Straight Line in Space Ex 28.2 Q8(iii)
we know that, angle between two lines 7 = 5, + 25, and 7 = 3, + &b, is given by
by by

‘W ---{i)

Equation of given lines are,
r= A{f+}+2ﬂ) and
r= 2}+,.:;“J§—1}?‘— {11‘3_+1}}+4E:|

= 5;=(;+}'+2E), 5;={ﬁ—1]f—{ﬁ+l]}+4ﬂ

Let @ be the angle between given lines, so using equation (i},

oS &= LB_;B_;H
il
) [?+}+2E]{[r-1};—[@+1}F+4E)
ST+ (2 \[{J'_ I (- 1) + ()
_ So1-E-1+m
JoaBr1-243+3+1+23+16
6
R
CDS|9=£
2
o
3

Straight Line in Space Ex 28.2 Q9(i)

We know that, angle between two lines

ATl VO S W R N XXy ¥-¥a_Z2-Z
= by C1 2z by L2
is given by,
3 + B bs + 00
cos g = 13z + B + oy

2 ---f)

Jalz +h7 402 .Jazz +h? rey

Here, given lines are,
X+4=y—1=z+3 and X+1=y—4=z—5
3 = 4 1 1 z

= =3, by=5c=4%4a=Lb,=1c,=2

Let @ be the angle between given lines, o using equation (i)J
(3 {1+ (5){1) +{4) [2)
Yl (57 + (4" 0+ (07 + )

_3+5+8

50 4B

cos g =

cos g =

16
1043
8
X3

o ()



Straight Line in Space Ex 28.2 Q9(ii)
We know that, angle between two lines

HoMy_ ¥ 2o MoK ¥-¥e Z-Zp

and
Sy by c1 g3 by Ca
is given by,
3. + 8 +oyC
cos & = 192 + B + 0y

-—-f)

z z E z z z
.Jal +h7 40 .,faz +H° +

Given, equation of lines are,
¥-1_y-2_=z-3 and X+3_p-5_z-1
2 3 -3 -1 = 4

= a=2,by=3gq=-3,ax=-1,b,=8c=4

Let & be the angle between two given lines, so using equation (i),

(2) 1+ (3)(8) + (-3) ()

cos & =
J2V + (37 + (3 1) + () + (4
_-2+24-12
T T lzaEL

cos & = 10

N

10
& =cos?
Q22

Straight Line in Space Ex 28.2 Q9(iii)
We know that, angle between two lines
XXy _ VoW _Z-E

X=X ¥-V¥o_ Z-Zp

and
3 by Cy 2z by Cz
is given by,
&3 + bbb, + o0
cos 8 = 132 B + 05

)

2 z 2 z 2 z
Jal +h7 40 Jaz +5,° +

Given lines are,
S-x _y+3_1-7Z

= and =< =
-2 1 3 3 -2 -1
x -5 3 -1 -1 5
= =}"’+ =Z and i=y_=2+
2 1 -3 3 2 -1
= a=2,by=1,0=-3,3,=3,b,=2,c,=-1

Let & be the angle between given lines, o using equation [i],

coso BB+ (R (-3)()
oy + 0y + o 3T @ )
_ G+2+3
e
CDS&?:ﬂ
4

& =cos! E
14



Straight Line in Space Ex 28.2 Q9(iv)
We know that, angle between two lines

oMy _¥F-o¥y _Z-E X-Xp _¥-Fa_Z-Z

and
Sl by 1 gz ba Cg
is given by,
a3y + b b + oy
cocd = 13z + by be + 0y

2 2 z 2 2 2
Jal +b +0 Vl'e.'2 +5° +

Equation of given lines arg,

x -2 +3 - -
oo ¥ ,Z=5and X+1=2y 3=Z 5
3 -2 1 3 2
¥ -3
- X_2=y+3,z=5and ¥x+1 3 _Z-4&
3 -2 1 3 2
2
3
= al=3,.b1=—2,cl=DJaz=1,b2=§,62=2

Let & be the angle between given lines, so from egquation (i}J

B0+ (2)(2]+ o)

cos 8 =
mﬂrﬁqﬁﬁf{a+mz
_ 3-3+0
w
cos@=10
=3

Straight Line in Space Ex 28.2 Q9(v)

—5 2 ) = =) -6
x-5_2y+06 _z 3311(1 x—2 _y+l_z-6
1 -2 1 3 4 5

a=1-2j+ kb =31+ 45+ Sic are the vectors parallel to above lines

~.angle between 2 and b-scos 8= ﬂ
af}]
(1=2f+k |31 +47+5k) 845
cos&= . — = \3.\+:‘\.=0
|1'—lj+kH1’—2j+k‘ ‘1’—3]+k‘1’—3]+k‘

cos&F=0—g=00°

Straight Line in Space Ex 28.2 Q9(vi)
-2 -1 3 2 -4 -5
x zy_. _EHS o TS g 25

2 7 -3 o g 4

a=2+7/- 3b=-1i + 47+ Ak are the vectors parallel to above lines
N a-b

coangle between ¢ and & — cosf = ——

|

(20 +77-3k|- (-1 +2)+4k|

cosfl= — —— =0

| 20 +7 -3k |||| —L+2j+4k|

cogfd=0— f=900"



Straight Line in Space Ex 28.2 Q10(i)

We know that, angle (8] between two lines

Mo _¥-o¥1_Z-8 and NN ¥-¥e Z-3Z3
3 by cy 2z by Cz
is given by,
3.+ h + 0y .
cos o= 1+ Byby + 00 ___{I]
,J‘alz + blz + 012 Jazz + bzz + 022
Here, = =5, by =-12, ¢y =13

Gy =-3, ba=4,c.=5

Let & be the required angle, so using equation i),

(5)-3) + (-12){4) + (13) (5)

cos& =

J57 127+ 1) - (@ 1 15

-15-48+65

B 169 %2 25 %2
2

T EExz

1
cosd = —
[P

8 = cos™! =
65

Straight Line in Space Ex 28.2 Q10(ii)

We know that, angle {#] between lines

X - x - -z
1_¥-¥ L and
4 by ty 2
iz given by,
335 + by by + oy
cosd = 19z + Dby + GGy
‘(‘alz + blz + 012 .Jazz + bzz + 022
Here, & =2,b0,=2,c=1

=4 by=10c,=8

Let 8 be required angle, so using equation {i],

(2){4) + (2) (1) + (1)(B)

cos &8 =
J2F + (2 + (17 (4 + (07 + (3
_B+Z2+8
Y
_ 18
T a7
CDSS‘=E
3

g = l:DS_1 E
3

Straight Line in Space Ex 28.2 Q10(iii)

We know that, angle {#) betwsen two lines

MoKy _ ¥ _Z-4 and M-HXp ¥-¥a Z-Z
2 by oy EN by Ca
is given by,
3. +hbs + o0 )
cos g = 192 + B + 00 ___(I}
Nlr.5~12+b12+-:12 Jazz+b22+022
Here, & =1, b,=20c,=-2

F=-2,b,=2,05=1

Let @ be the required angle, so using equation (i),

-2+ e+ 2)0)

Cos & =

SO+ (2 + (2 -2+ 2+ o)
-2+4-2
T a3

1
| o

cos& =10

s}
1
ra| s



Straight Line in Space Ex 28.2 Q10(vi)
a.bcandb-c, c-a, a-b are direction ratios

these are the vectors with above direction ratios
T=ai +bj+ck.y=(b-cii+(c-a j+ia-bik
are the vectors parallel to two given lines

. angle between the lines with above

bollyY

/151

|as"+bj'+ck|-|.b-c i+(c-a)j+(a-b k|

direction ratios are X andy — cosd =

cosd =

‘| a.f+bj’+ck; |H.b-c|i‘+|c-a |j+|a-b|ﬁé‘
aib-ci+bic-a|+cia-hb)
\I’CI2+E?2+C2\[IE]'CI2+IC'EI |2+|a-b|2

ab—ac+be—batcoa—ch

- 2 2 2:
xja2+b2+-:?2\/|b-c| +lc-al +(a-b)

coEf=0—->6=90°

0

Straight Line in Space Ex 28.2 Q11
We know that, angle [#) between two lines

MMy _¥o¥1_Z- 4 MW ¥—-¥e Z-2Zz

and = =
Sl by Cy =F) ba =
iz given by,
3 + D + Oy
cosg = 19z + Oyl + 6405

Jalz + b12 + 612 \{322 + b22 + C‘22

Here, Direction ratios of first line is2,2,1
= a,=2b,=20c,=1

Direction ratios of the line joining {3,1,4) and {7,2,12) is given by
=(?—3), (2—1}, (12—4)
=4,1,8

= =4 hb,=10c,=8

Let & be the required angle, so using equation (i),

cosd = (2)(4)+ (2)(1) + 1) {B)
e + 07 + (0 o + 7+ (o7
3.9
cos& = E
3

& =cos! (E]
3



Straight Line in Space Ex 28.2 Q12

‘W know that equation of a line passing through [x,,y,, z;} and direction ratios are
a,b,cisgiven by
X=Xy _¥-¥i_Z-Z4 -
a b c

Here, fxy;.2)=(L2-4)
and reguired line is parallel to the given line
®¥-3 y¥-5 Zz+1
4z 3

= Directon ratos of the required line are proportional to 4, 2,3
= a=4i, b=24c=34

50, required equation of the line is
¥x-1 y-2 z+4
43 21 34

¥=1_y-2 _ z+4
4 z2 3
Straight Line in Space Ex 28.2 Q13
e know that, equation of a line passing through {x,v,, z,) and direction ratios are
&,b,c is given by
X=Xy V=¥, _Z-Z -——{i)

=

& b [

Here, [x.y.2,)=[-121)
and required line is parallel to the given line
2x-1_3y+5 2-Z

4 2 3
1 =
- Kos Vrg 72
2 2 -3
3
= Cirecton ratios of the required line are proporional to 2,%,—3

= a=2ﬁ,b=§ﬁ,c=—3£

S0, required equation of the line using equation (i},

Straight Line in Space Ex 28.2 Q14
e know that equation of & line passing through the point & and is the direction of
vector b is

F-3+i ——-{)

Here, =2/ -7+38

and given that the required line is parallel to
F=fr-27+ )+ a(2+37-cR)

= 5:{2.'?+33—5E}.,u

Sa, required equation of the line using equation (i) is

F= [2?—3+3&}+£[2‘¢+33—5ﬂ}.y

F={2-3+3R)+ A (2 +37-5R)

where 4 is a scalar such that 4 = Au



Straight Line in Space Ex 28.2 Q15
we know that, equation of a line passing through {x,y,, ;) with direction ratios
a,b,c iz given by

X=X _¥-¥,_Z-Z

& b [

S0, equation of required line passing through (2,1, 3) is

x-2 y-1 z-3 L
a b ¢ )

¥-1 y-2 z-
2
aa+ bbb+, =0

(@ {1+ B} @) +(c)(3) =0

Given that line

3 s perpendicular to line {i}, so

&+2b+3c=0 ---{2)
And line %=%=é iz perpendicular o line ), so

aa+ bbb+, =0
(@) {=3)+ () &)+ 5) =0
—Za+2b+5c =0 e

Solving equation [2) and (3} by cross multiplication,

A _ b _ C
@E-20E FEAE-0E 0E-30

- a_ _ b __c
10-6 -9-5 2Z2+86

_ a_b _c
4 -14 8

= E=£=E=,&(Sa3.f}
2 -7 4

= =24, b= c=44

Using &,b,¢ in equation fi),
Xx-2_y-1_z-3
24 —7A 43

Xx-2_y¥-1_z-3
2 -7 4

Straight Line in Space Ex 28.2 Q16
We know that equation of & line passing through a point with position vector & and

perpendiculat to F = & + 4B, and F = a, + B, is given by
r=a+ifb xb,) ——-{i)

Here, &-{i+7-3R)

and required line is perpendicular to
.F=.?+/I(2f+}'—3.ﬂ} and
F={2T+j—ﬂ]+,u[?+}+.&}

=  b-[F+7-R] B -i+T+R

i,

B

-3
1

I
b1x5;=2
1

[l ]

=i{1+3)-Ffz+3+ Bl2-1)
Bixby=4 -55+F

Using equation, required equaton of line is

F -G+ 4[5 <)

Fefie -3 e a4 -S54 R)



Straight Line in Space Ex 28.2 Q17
we know that equation of a line passing through {x,v,, z;] and direction ratios as
a,b,c iz given by

X=Xy _¥-¥ _Z2-Z S—

& b [

%0, equation of a line passing through {1,-1,1) is
x-1_y¥+1_ z-1 ___(2}

Mow, Direcions ratios of the line joining A{4, 3, 2} and B(l,—lJ O}

~(1-4). (-1-9. (0-2)
= Direction ratios ofline A% =-3,-4,-2

and, Direconsratios of the line joining C{1,2,-1) and &(2,1,1)
={z2-1,(1-2), (1+1)

= Direction ratios ofline €0 =1,-1,2

Given that, line A8 is perpendicular to line (2], =0
&y + b o, =0
(@ (3 + (D) (- + () (-2) =0
Ba+db-Zr =0
Za+ d+2c=0 ---[3)

and, line COis also perpendicular toline (2), so
3132 + b]_bQ + C162 =0
(@ ()+ -0+ ()2 =0

a-b+2c=0 -——{4)

solving equation (3) and {4) using cross multiplication,

a b C
[H2-F12  0E-00  BF)-E0
a b c
T B+z 2.8 —3-4
= %-%-%=£(63y)

= a=101, b=-41, c=-71



Straight Line in Space Ex 28.2 Q18
wie know that equation of a line passing through a point {x,y,,z,] and direction ratios
a,b,c is given by

H=Xy _¥=-¥y _Z-Z

& b C

S0, equation of required line passing through {1,2,-4] is

-1 y-2 zZ+4 L
a b )

¥-8 _y+% z-10
-16 7
aa, +hb oo, =0

Given that, line

i= perpendicular to line {1}, =0

= (a8 + b))+ e)(7) = 0
=  Ba-18b+7c=0 S—

x-15 y-29 z-%
3 g8 -5
ad, +hb e, =0

alzo, line i= perpendicular to line {1}, =o

= (3a+ BB+ (-5)fc) =0
= 33+80-5c=0 -——-{3)

Solving equation (2} and (3] by cross-multplication,

a b C
FEE)-EF B7-OF5) BE -G
a b C
BO-56 21+40 64+48
i=£=i=£ (Say)
24 61 112

= =244, b=614, c=1124

Puta b,c in equation 1) to get required equation of the line, so
X¥-1 y¥-2 z+4
244 6la 1124

x-1 _y-2 z+4
e = =

24 £l 112

Straight Line in Space Ex 28.2 Q19
Equation of lines are,
¥-5 _y+2 z

Mow, &8, + Bby + o0,

=W+ 3@+ 06
=7-1043
=0

50, given lines are perpendicular,



Straight Line in Space Ex 28.2 Q20
YWe know that, equation of a line passing through the point {xl,yl, 21} and direction
ratios a,b,c is given by

XK-X¥y Y-y _Z-Z ___{1)
3 fa} C

So, equation of line passing through {2,-1,-1} is

x=-2 ¥+1 =z+1 ___{2}

Line (2) is parallel to given line,

Bx-2=3y+1=27-2

So,a=24, bh=21,c=33

Using &, b,c in equation (2} to get required equation of ling,

x¥=-2 y+1_z+1

A 2i a4

x=-2 ¥4+1 =z+1
= —_— == =41 [5a

. > (Say)
= N=Ad+2, y=24-1 z=31-1
So,

X.?+yj+zﬂ = {l+2]?+(21—1]}+{31—1)ﬂ
F= {2?—}—E)+1(?+2}'+3E}

Straight Line in Space Ex 28.2 Q21

The direction of ratios of the lines, 1—_] =: = and ——=——="=
-3 2k 2 3k 1 -5
—3, 2k, 2 and 3k, 1, —5 respectively.
It is known that two lines with direction ratios, a1, by, c1 and a3, bo, C2, are
perpendicular, if 3132 + biby + cico =0
3(3k )+ 2k =14 2{ 5]:0

= -9k +2k-10=0

= Tk=-10
~10
= k=—
7
10 ) i .
Therefore, fork = T,the given lines are perpendicular to each other.

Straight Line in Space Ex 28.2 Q22

The coordinates of A, B, 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
a b 1

It can be seen that, —=—=—=—
a, b, e 2

Therefore, AB is parallel to CD.

Thus, the angle between AB and CD is either 0° or 180°.



Straight Line in Space Ex 28.2 Q23

Given equation of line are,
x-5 _2-y _1-2z

and
SAi+2 5 -1
Xx_2y+1 _1-z
1 44 -z

Given thatline (1) and {2) are perpendicular,

S0,  ad+bhb+oe,=0
(SA+2){1)+[-5) {20+ {1){3) =0
SA+Z2-104+3=0

—5445=0
P

5
i=1

Straight Line in Space Ex 28.2 Q24

The direction ratios of the line are
x+2 _2y—7 _5-7

2 3] 33
2,6,6

The direction cosines of the line are

— 2 _ 2
| y2i+6i+2 V7R
_ 6 _ 6
V2i+62+6 V76

. 6 _ &
V22+e2+62 V76

2 5] 5]

= )
V7B 76 476
sWectorequationofthelineis

,
F=(=1+2] +3K)+A2T +6] +6K)

--- (1)

---@)



Ex 28.3

Straight Line in Space Ex 28.3 Q1

We have equation of first line,

LR 20 (o -~

General point on line [1) is

(4 22+2,31-3)

Another lineis,
X-2 y-B z-3

S2LLRLE3 L, (sy) ---(2)

General point on line (2] is

(2u+2 3u+6, 4u+3)

If lines 1) and [2) intersect then they have a common paint, so for same value of 2

and g, we must have,

RA=2u+2 = A-2u=2 - - -3
PA+2=3u+6= 20— du=4 -4
BA-3-4u+3= 3l -du=6 S

Mow, solving equation (3) and (4] to get 2 and g,

PA-du=4
24 -3u=4
CIICREC
—u=0

= H=10

Put 4 = 0 in equation (3},
A-2u=2
2-z[0)=2
A=2

Put i and u in equation (5},

ZA-4u=6
3f2)-4(0)=5
6=6

LHS = RHS



Straight Line in Space Ex 28.3 Q2

We have equation of first line,

S N p—1
SREL S Iy e )
General point on line [1) is

(32 +1, 24-1, 52 +1)

Another line is,
¥+2 y-1 z+1
4 3 -2

-4 (53] -~

General point on line (2] is,

(4#—2, 3+, —2;4—1)

If lines (1) and (2) intersect, then they have a common point, so for same value of 2

and u, we must have,

Bl4l=du-2= 30— 4u=-3 -
2A-1=3u+1=24-3Cu=2=2 —--{4)
SA+1=-2u-1=52+2u=-2 ---{5)

Solving equation {3) and {4) to get A and u,
BA-8u=-6
62 - Gu=56
ISR

H=-12

Put the value of x in equation (3],
3R - 4{-12) = -3

IR+ 48 =-3
33 =-3-48
34 =-51
-2
3
A=-17

Put the value of 2 and « in eguation {5),

EA+2u=-2
5(-17)+2{-12) = -2
—B5-24=-2

-109 =-2

LHS #RHS



Straight Line in Space Ex 28.3 Q3
Given equation of first line is

#¥+1 y+3 _ zZ+5

YRI5 (say) )
General point on line (1) is

{32-1,52-3 72-5)
Another equation of line is

X;2=y;4=2;6=y(53y) ___(2)

General point on line (2) is,

{s+ 2, 3pa+ 4 Su+6)

If lines {1} and {2) are intersecting then, they have a commaon point. So for same value

of 2 and g, we must have,

31-1=pu+2 =32 -u=3 ___(3}
Ei-3=3u+4=51-3Fu=7 —__(4)
FA-5=5Lpu+6 =73 -bu=11 ___(5)

Salving equation (3} and (4] to get 2 and
154 - 5u = 15
154 - 9 = 21
o I R

Put the value of x in equation (3},

I-p=3
3,1-[-3]=3
o
;m=3-2
o
PR
]

Put the value of 2 and x in equation [5),

FA-EBu=11
7 L -5 _32 =11

2 2

¥ 15
—+—=11

2 2
22 41

2
11=11

LHS = RHS

Since, the values of 2 and x obtained by solving (3] and [4) satisfy equation (5], Hence
Given lines intersect each other,
Point of intersection = {3,2 -1, 82-3,74- 5)
B (5ls) (1o
2 2 2

-[(r -1 -3
2" 2’ 2

Paint of intersection is <, 2%, 22|,
22 2



Straight Line in Space Ex 28.3 Q4

Equation of the line passing through A(0,-1,-1) and 8 [4,5,1) is given by
HN-xy  ¥-py I-

Map=Xy ¥eo¥y Iz

So, general point on line A& is
{44, 42, 22 - 1)

Mow, equation of the line passing through € {3,9,4) and O [-4,4,4) is
X=Xy _¥-¥y _Z-Z
Moo= XNy Va—¥1 Zz-
¥-3 ¥-9 z-4
—4-3 4-9 4-4
¥-3 y-9 z-4
7 5 @

-k (s3y)

So, general point on line CO is
(—?,u+3, -5a+9, D.,u+4}
(—?,u+3, -5a+9, 4)

If lines A8 and CD intersect, there must be a common point to them . So we have to find
A and @ such that

41 =-Fu+3 =44+ Tu=3 ---{1)
BA-1=-5x+9 =62+5x=10 ---{2
2i-1=4 =2i-1=4 ——-{3)

From equation {B]J
2i=4+1
5

A==
2

PUt A = g in equation {2},

g
8| =|+5u=10

Eu=10-15
Eu=-5
H=-1

Mow, putwvalues of 2 and g in equation (1),

4x+7(p)=3

5
4|2 +7(-1)=3
)+t
10-7=3
3=3

LHS = EHS
Since, the values of £ and x by solving (2] and (3) satisfy equation (1}, so
Line AB and CO0 are intersecting lines

Point of intersection of 48 and CO
=[-Tu+3 -5u+9, 4)
={-7{-1)+3 -5{-1)+9, 4)
={?+3, C+0, 4}
= (10,14, 4)

So, point of intersection of A8 and €O = {10,14, 4],



Straight Line in Space Ex 28.3 Q5

Given equations of lines are
Fefie3-B)s afa-3)
Pl -B) e ufd+ )

If these lines intersect, they must have a common point, so, for some value of 4 and u
we must have,

F+3—E)+£:3T—3}=(43—E}+y(2?+3§}
(L+30)7 +(1- 4 7-B =(4+2u)7 +(-1+34)R

Equation the coefficients of [, 3, B, we get
1+34=4+2u

=3i-2u=73 ---{1
1-4=0 =i=1 _—
-1=-1+43u =nu=0 ---{3
Put the value of 4 and i in equaton {1},
A2 =73
3(1)-2{0) = 3
3=3
LHS =RHS

The value of 4 and u safisfy equation {1}, =o
Lines are intersecting.

Put value of 4inequation (1) to gt point of intersection
F={f+3—§)+{1)(3?—3)
=?+3—E +3?—j
-4 -R

S0, point of intersection is {4,0,-1).

Straight Line in Space Ex 28.3 Q6(i)

Given equations of lines are
F= {.T'— }}+1(2?+E) and

Fefoi-T) e ufi+i-B)

A and g such that
(?_}}+1(2?+E}= [2?-}'}+;;(?+?—E}

(142} = F+al = (24 @7+ (-1 4 )7 - ol

If these lines intersect each other, there must be some common point, so, we must have

Equation the coefficients of aﬂ',jﬁ' and R,

1428 =2+  =28-u=1 Y
-l=-1+u = u=0 ___{2}
A=-u =4i=0 ___{3}
Put value of & and x in equation (1},
2R-u=1
z{o)-({o0)=1
o=1
LHS = RHS

Since, the values of 2 and u form equation [2) and {3} does not satisfy equation 1),

Hence, given lines do not intersect each other.



Straight Line in Space Ex 28.3 Q6(ii)

Given, equations of first line is
x=-1 y+1 =z
=z o3 it

-t
General point on line (1) is

(24+1, 31-1, 4)

Another equation ofline is

E:Y_2J2=3
5 1

Q)
X1

5

-2

-

- ‘

= (8y), Z=3
General point online (2) is

(Su+l, n+2 3)

If line (1) and {2} intersect each other then, there is a commeon point to them, so, we
must have value of 4 and g such that

2i+1=5u+1 =2A-Su=0 ---13)

SA-1=u+2 =3i-u=3 ___{4}

A=3 =i=3 .

Put value of iin equation [4],
Zd-u=3
3(3)-u=3
—pu=3-9
H=5

Put the value of 4 and 4 in eguation {3}, so
2A-5Su =0
2[3]—5[6] =0
£-30=0
-24=0
LHS = RHS

Since the values of 4 and x obtained from equation {4) and (5) does not satisfy
equation {3}, 30,

Given lines are not intersecting.



Straight Line in Space Ex 28.3 Q6(iii)

Given, equations of first line is,
-1 _¥-1_ =z+1

UL S AN | —
SLYoloZalog (say) (1)
General point on line {1 is,

[32+1, -2+1, - 1)

Another equation of line is
ﬂ=g=z+l=#(gav} —_—

2 0 3

General point on line (2] is,

[2u+4, 0 3u-1)

Ifline {1} and {2) intersecting then there must be a common point, so, we must have

the value of 2 and w as

ZR+1=C2u+4 = 31-Zp=3 ---f1)
-i+1=10 =i=1 ---(2)
ap-1=-1 =S u=0 ---(3)

Put the value of & and & in equation (1], so

3A-24 =3
3f1)-2(0) =3
=3

LHS = RHS

Since the values of 2 and u obtained by equation (2] and (3) satisfy equation {1}, so,

Given lines are intersecting.



Straight Line in Space Ex 28.3 Q6(iv)
Given, equation of line is
-5 y-7 z+3
4 4 -5

= 4 [say) ---f1}

General point on line [1) is,
f[44+5 44 +7, -51-3)

Another equation of line is,
x-8 y-4 z-5
7 1 3

- i (s9) ---(3)

General point on line (2] is

[T+ B, u+4 3u+5)

If line (1:] and {2:] intersecting, then there must have some common point to them, so, we

must have value of 2 and & such that

4i+E5=7u+8 =4l -Fu=3 —__{3}
41+5=pu+4 = 4l-u=-3 --—{4)
“EA-3=3u+5 =-5A-3u=8 )

Saolving equation (3) and [4) to find 2 and g,
43 -TFu=3
48 — j=-3
SMIOWE
-Bu=06
w=-1

Put value of 2 in equation [3),
4i-Tu =3
42-7{-1) =3
41 =3-7
A=-1

Put the value of 2 and u in equation (5],
-5i-3u=8
—5{—1}—3{—1)= g
E+3=8
LHS =RHS

Straight Line in Space Ex 28.3 Q7
T3t akend+2T+20)
T=sT—2T+uaT+27+60
Ifthe linesintersect eachother, thenthe shortest

distance betweenthe lines should be zero.
Here,

—+ -~ -~ -~
A =3i+2j—4k

—_— -~ -~
a; =51 -2]

— —_— -~ -~ -~ -~ -~ -~ -~ -~
(p—ay) =Bi—2j-31-2j+4k)=(2i — 4] +4k)
by % Dy).(35 — 3

o . -
ShunestDistance,d=|( 1%02).(3 Ell)l

|b1Xb2|
- (8T—0]‘:4E);(2T—_4]’+ 412)'
87 -0] -4kl
= BX2-0x4+ (-9 x4,
a7 —0] — 4kl
=|%|=0
18T -07 - 4kl

Sincethe shortestdistanceis zero, the lines
areintersect each other.



Point of intersaction of the lines,
F=3T+2]—ak+a(i+27+200
F=st-2T+paT+27+80
Linesinthe Cartesianform,
W—3 _y—2 _ z+4 _

T 2z 2z A
K=h+3,y=2A+2,z=2A—4

3 2 B
K=3P+S,y=2u—-2,Z2=6Y

From coordinates of x,
A+3=3p+5

From coordinates ofy,
2hnt2=2u-2

Solving (i) and (i),
A=—4pu=-2

Coordinates of the point of intersaction,
K=3(=2)+5,y=2(-2)=-2,z=6(-2)
K=—-1ly=-6z=-12
(—1,-6-12)



Ex 28.4

Straight Line in Space Ex 28.4 Q1
Let the foot of the perpendicular drawn from P {3, —111) to the line

. =" 71

;:%: £_1J iz (J s0 we have to find length of PQ.Q is general point on the line
4 == 2

r_y-2 =z=3 :

=i —=——=i (say

Co-ordinate of O={24,—31 +242+3)

Direction ratios of the given line=2.-3.4
Since PQ is perpendicular to the given line therefore

alal + 882 +cle2 =0
= 2243+ (SB)B4+3)+4{44-8)=0
= 4i-6+084i-9+164-32=0

=29i-47=0
Lt
29 —
Therefore co-ordinates of O

_\:"4;!'\. A 47 = (47 4

=20 = |3 = [+2.4 — |+
120\ 20 2w Straight Line in Space Ex 28.4 Q2
94 83 273 _

3073970 Let foot of the perpendicular drawn from the point £ {1,0,0) to the line xol_yal_z+10,
2072072 2 -3 8

Q. Wie have to find length of PQ.

Distance batwe d 21 . . .
o ialetif s @ is a general point on the line,

2 -3 2

Coordinate of @ = (22 +1,-34 - 1,684 - 10)

Direction ratios line 2 are
=fea+1-1), {-32-1-0}, {82-10-0}

= ={za), {-32 -1}, {82 -10)

Since, line A4 is perpendicular to the given line, so
&3, + b, +oc, =0
{2)fea)+{-3)(-32-1)+8(sa-10)=0
4i+94+3+6844-80=0
TIA-TT7=0
A=1

Therefore, coordinate of @ is (21 +1, -33i-1, 83- 10)
=[2f1)+1 - 3{1)- 1, 8(1) - 10}
= [3,-4,-2)

Therefore, coordinate of ¢ is (21 +1, -34-1, 81- 10:]
={2{1)+1 - 3(1)- 1, 8{1) - 10)
= (3,-4,-2)

P = «‘I({X1‘X2}2+(5’1‘5’2}2+(Zl‘22}2
= J{1—3}2+(D+4}2+(D+2}2
. fTeT
5=
=26

So, foot of perpendicular = {3,-4,-2)
length of perpendicular = E‘JE units


admin
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admin
Line

admin
Line


Straight Line in Space Ex 28.4 Q3
Let the foot of the perpendicular drawn from 4(1.0,3]) to the line joining the points B{4.7.1}

And €(35.3) be D

Equation of line passing through B({4,7.1) and C{333} is

Direction ratioof 40 are

=(—A+3).(22+7).(

Line ADis perpendicularto BC so
alal + BlB2+¢lc2=0
= (-1 +3)+H{ 2} 21 +7)+2(24-2)=0
=A-3+41-144+451-4=0

—=0i-21=0
2
=i =;1
9
Co-ordinates of D are
{:21 (21 Yl W)
=| —?+4| L.-,k?+" .'::'Lg +1_| |
s 2151
CRENEY)
(3710
\3"373)

Straight Line in Space Ex 28.4 Q4
Given that D Is the foot of perpendicular from AL 0,4) on BC, so

Equation of line passing through &,2 is
X=Xy _¥-¥y _EZ-Z
Mp=Hy ¥e-¥y Za-E8

-0 w+11 z-3
= = =
2-0 -3+11 1-3
11 -3
= B L =1 [say)
2 8 -2

Coordinate of & = {24, 82 - 11, - 24 + 3)

Direction ratios of 4D =24-1, 83-11-0, -22+3- 4
=(2a-1), (a2-11), (-22-1)

Since, line AD is perpendicular on 2, S0
&3, + bbb, + o, =0

= (2)f2a-1)+(a){ai-11)+(-2)[-22-1) =0
= 41-2+641-B0+41+2=0
= 72i-88=0

B8
= = —

72

2=
5

Coordinate of & = (24, 82 - 11, - 22 +3)
2|2, 822 ]- 11, -2 2]+ 3
9 9 9

2z -11 E}

1

Coordinate of & = |
a a aQ



Straight Line in Space Ex 28.4 Q5
4-x vy

Let foot of the perpendicular from £ (2,3, 4) is 4 on the line

Equation of given line is,
4-x_y _1-z

Coordinate of @ = [-22+4, 64, - 32 + 1)

Direction ratios of PQ = [-22 +4-2], (64-3), [-32+1- 4]
=f[-z2+2), [62-3), (-32-3)

Line £ is perpendicular to given line, so
3 + b+ oo =0
(—2} (—2,! + 2) + (6] (6,! - 3] + [—3} (—31 - 3) =
4 -4+ 364-18+94+9=10
4931 -13=10

Coordinate of @ = [-22 +4, 62, - 32 + 1)

(<)o) -6

[26+196 78 —39+49]

!

49 FEN 49

. 170 78 10
Coordinate of Q@ = [ J

49 ' 49’ 49

PG = .J(xl —) -y 7 - )
(ETETE
N
J

5184+ 4761+ 34596
2401

44541
2401

209

5]
S
0|5

=

Perpendicular distance from {2,3, 4] to given line is units,

34101
49




Straight Line in Space Ex 28.4 Q6
Let 8 be the foot of the perpendicular drawn from £ (2, 4,-1) to the line
X+5 ¥+3 _Z-6
1 4 9

X+5 y+3 z-8
T4 o

Given line is =1 [say)

Coordinate of @ [General point an the line)

=f{i-5 41-3, -91+8)

Direction ratios of 2Q are
={a-5-2), [41-3-4), (-2 +6+1)
=A-T7, 42 -7, 01 +7

Line £Q is perpendicular to the given line, so
&3, + bbby + oo, =10
f1)(2-7)+{4) (42 - 7)+ [-9)[-92+7) = D
A-7+164-28+811-63=0
0BA-98=0
A=1

Coardinate of @ = {j'. -5 41-3, -94+ 6)
=[1-5 4(1)-3, - 9f1)+6)
Coordinate of foot of perpendicular = {-4,1,-3)
So, equation of the perpendicular 2 is

MoKy ¥k I0 4
Ha=Hy ¥o—¥1 &34

x =2 -4  z+1
= = =

-4-2 1-4 -3+1
= ¥-2 y-4 z+1

-6 -3 -2

Straight Line in Space Ex 28.4 Q7
Let foot of the perpendicular drawn from £ S, 4,-1) to the given line isQ, so
Given equation of line is,

F=I‘+A{2?+9}+SE}
(X?+y}+zﬂ}= [1+21]?+{91}}+{51]E
Equation the coefficients of aﬂ',j and B

= x=1+2%, v =91, z=54

X_1=1J£=1JE=1
2 a &
x-1 y =z

E= ——==—=—=41 |57
2 9 & { Y}

Coordinate of @ = (22 + 1, 94, 54)

Direction ratios of line 2Q are
f2a+1-8),94-4, 54+1

= 2A-4, 93 -4, 53 +1



Straight Line in Space Ex 28.4 Q8
Let position vector of foot of perpendicular drown from £ {.7' +6}+ SE) ar

F= (}+2E)+A(f+2}+3.@) beQ{é). So
G is on the line F = (j+2E}+1{?+2}+3E)
So, Position vector of @ = {1)?+(1+21)}+(2+31)E

PG = Position vector of @ - Position wector of £
={1?+(1+21)}+(2+31)E] —{?+5}+3E}
=(a-1)i+(1+22-6)7+(2+32-3)R

PG=(a-1)i+(22-5)]+(32-1)R

Here, PO is perpendicular to given line

So,
{(r-0i+(22-5) +(32-)R} [f+25+3f) -0
= (2-1)(1)+(22-5)(2)+ (32 -1)f3) =0
= A-1+43-10+92-3=0
= 143-14=0
= A=1

Position vector of Q = {}+2E} +i[.'n'+ 2}+3E)

= {I+ 2E]+{1) (;+23+3E}
Foot of perpendicular = [+ 3}+ sH

P_é = Position vector of @ - Position wector of 2
= (?+3j+5ﬂ}—{?+6}+3ﬂ)
=i+3j+s8-7-87- 3K
= -3+l

Pal- o + 2

= /13 units

Length of perpendicular = +f13 units



Straight Line in Space Ex 28.4 Q9
Let @ be the perpendicular drown from £ {—.lﬂ' +3} +2E) on the line

Fe {2}'+3H}+1(2?+}+3E}

Let the position vector of ¢ be
{2}+3E]+1(2?+}+3E}

(22)i +(2+2) ] +(3+32)K

F{ = Position vector of @ - Position vector af 2
={(21}?+(2+1)}+(3+3;)E}—(—?+3}+2E)
=(24+1)i +(22 -3} +(3+32-2)R

PQ=(2a+1)i+(2-1)7 +[32+ 1)K

Since, 20 is perpendicular to the given line, so
{(21+1)I+(1-1)}+(3A+1}E](2F+}+3E}= o
fzr+1)(2)+ (2 -1){1)+[{32+1)3 =10
4i+2+4A-1+92+3=10

142+4=10
1=_2
14
1--2
=

Position vector aof @ = [21];’ +[2+ i}}+ {3+ BE}E

(bl )

=i+ —j+ =
7 '.f‘J1 7

1z 15
77

[y

Il

Coordinates of foot of the perpendicular = [—

e

Equation of P& is
Fe3ea(p-3)
- ;=;_:-+3;:+zﬂ}+1[[_;:+§}+$ﬂj_(_ha;uzﬂ)]

Straight Line in Space Ex 28.4 Q10

¥+2 y-1 z-3
-1 3 -2

Let foot of the perpendicular drawn from (0,2,7) to the line be Q.

Given equation of the lineis
¥x+2 y¥-1 z-3

- 3 - =1 (say)

Coordinate of @ is (-2-2, 34+ 1, - 21 +3)

Direction ratios of PQ are {-2-2-0), (32 +1-2), [-22+3- 7)
=[-1-2}), [32-1), [-21 - 4)

Since, £Q is perpendicular to given line, so
Ha+ bbb, +oc, =0
(-0(-2-2)+{3)[aa-1)+[-2)(-22-4) =D

= A+2+84-3+44+8=0
= 142 +7 =0
1--1
2

Foot of the perpendicular = {-2- 2, 32 +1, - 24 +3)
[_i]_z, 3[_l]+1, —2[—£J+3
z 2 z

Foot of the perpendicular = [—g,—%ﬁ-}



Straight Line in Space Ex 28.4 Q11

Let foot of the perpendicular from £ {L 2,—3] to the line

Given equation of the line is

X+l_}f—3_i_),i
2 2 -1

= ¥=21A-1,y=-24+3,z=-4
Coordinate of @ {24-1, -24+3 - 4)

Cirecon ratos of PQ are
(28-1-1), (-24+3-2), (-4+3)

=  (21-2), (-24+1), (-1+3)

Let PQ iz perpendicular to given line, so
&a;+bb +o, =0

(2a-2)+ (-2 (-2a+ 1)+ (-1){-1+3) =0
4i-4+4i-2+4-3=0

9i-9=0

i=1

uu

Coordinate of foot of perpendicular
={2i-1, -24+3, - 4
=[2{1)-1, -2(1)+3 -1}

=(1,1,-1)

Straight Line in Space Ex 28.4 Q12

Equation of line A8 is
X=Xy _¥-¥ _Z-3
Hg— Xy ¥e-¥y Zx- 4

x =0 ¥ -8 zZ+9
= = =
-3-0 -6-68 3+9

Coordinate of point & = {-34, - 124+ 6,124 - 9)

Direction ratios of €0 = [-34 - 7), [-122 +6 - 4}, (122-9+1)
=(-24-7), [-122+2), {121 - 8)

Line €0 is perpendicular to line A8, =0
@ + bbby + oo, =0

= (—3)[—3,!— ?]+[—12}(—12,!+2]+[12](121—8) =0
= 3 +21+ 1442 -24+1442-96=10
= 2971i-99=10
= A= i
3

Coordinate of D = {-34, - 124 +6,124 - 9)

(o)



Coordinate of & = {-1,2,-5)

Equation of CD is,
X=Xy _¥-¥y _ Z-Z

Mg=Hy Ya—¥1 Iz 4

X =7 -4 z+1
= = =

-1-7 2-4 -E41
o X7 _y-4 _zHl

-8 -2 -4

=7 y-4 zZ+1
ar —_——=
4 1 2

Straight Line in Space Ex 28.4 Q13

LetP=(2, 4, -1).

In order to find the distance we need to find a point Q on the line,
We see that line is passing through the point Q{-5, -3, 6.

So,let take this point as required point.

&lso line is parallel to the vector b = T+ 43- %,
MNow, PO = {—5? —33+6l"<)—[2“i + 43-;2) - 7173+ 7k

i3k
Bx PO=[1 4 -9/=-35+567+21k
-7 -7 7

|B % P_Q'\ - JI225+3136+441 = J4802

|E§‘ -fir16+81 =58

b~ PO Jasoo
| EE

Straight Line in Space Ex 28.4 Q14
Let L be the foot of the perpendicular drawn from A1, & 4) on the ling joining
the points B (0, -1, 3 and C(2, -3, -1).

d= =7

Equation of the line passing through the points B (0, -1, 3) and C(2, -3, -1) is given by,
F 2B+ afc-6)
r={0+20)7+(-1-22)7+(3- 4K

Let positon vector of L be,
r=(2)7+(-1-20)3+ [3-4M)k o, (i)

Then, AL = Posiicn vector of L - position vector of A
= AL = (22)1+ (-1-20) 3+ (3- )k - (1 + 83+ 4k)

=AL = (14207 +[-9-20) ]+ [-1- )k

Since AL is perpendicular to the given line which is parallel to b=2i- -4k
- ALb=0
=2(-1+21)-2(-9-23)- 4[-1-4) =0
=-2+dh+18+ 4+ 4+ 168 =0
=24 = -20
-5
=h=—=

Putting valure of 4 = %D in {i] we get

F——§T+%“'+§R
-T3'v3) 3
) ) 52 19
Coordinates of the foot of the perpendicular are [—3, §,§J.



Ex 28.5

Straight Line in Space Ex 28.5 Q1(i)

We know that, shortest distance between lines
F=51+15; and r = 5;+;452" is given by
{az - al) .{bl ® bz}

S.D.= —_—
Pi =&

Given equations of lines are.
F=gi+8]+8 +A[3?—}+E)

F= (-3?-7}+5E)+y(-3?+2j+4ﬂ)

= 5;=(3?+B}+3E},5;=3?—}+E
F = (-37-77+6R), By - -3l + 27 + 48]
O,

s-a =[-3-77+eR)- (37 +a]+ 3R
=-a-7j+6B-ai-87-38
(32- ) = -6/ - 157 + 3K

P
(Byxbz) =3 -1 1
3 2 4

=if-4-2)-jf12+3)+E(6-3)

- (—5?— 157 +BE)

(32 - a) . [b1 xB2) = [—5?—15}+3E).[—5?—15}+3E]

= [-8)(8) + (-15)(-15)+ (3} (3)
=36 +225+9
=270

B % 55 = J(_ayz +(-18Y + (3)?
- ErEEETe

= 4270
Substituting values of |5;><5;| and ‘5; - 5;} [5; XEQ} in equation [l) to get shortest
distance between given lines, =so

S0, = 270

=27

93

S.0. = 34430 units



Straight Line in Space Ex 28.5 Q1(ii)

We know that, shortest distance between lines r = 3, + b, and r = &, + ub,, is given by

S5.D.= ——
by x b

Given equations of lines are,
F= (3?+53+?E}+,€(?—23+?E} and

S B R I

= F-[a+si+7R) B - (1-27 +7R)

S (7-7-R), B = (767 +R)

S0, am-a =[-?-}-E)-(3?+5}+?E]
=i-j-R-a3i-55-7B

- -4 -6] - ol - 227 +37 + 4]

=if-z+4a2)-jl1-49)+R{-6+14)
=40/ + 48] + 88
=8[5?+5}+E}

{5;-5:}.{5;::5;:]:{—2{2?+3}+41E]}[8{5?+6}+E}}

= -16[(2)(5) + (2)(6) + {4) (1}]
=-16[10+18+4]
= -16x32

(5-5) (B x5s) - 12

B B2 - 3y(5)” + (6)° + (1)°
=8425+36+1
N1
Substituting values of {a_; —5:]{5; :-cE;} and ‘5; :-cE;‘ in equation {ij to get required

shortest distance between given lines, so

-512
SD. = |——

8-/62
sp - 212

3968



Straight Line in Space Ex 28.5 Q1(jii)
We know that, shortest distance between lines r= 5; +,15; and r = 52..+ ,:45; is given by
{5;_5;}'{51}(5;) (I}

S0 = ———
By 5|

Given equations of lines are,
r= (aﬂ'+2}:+ 3ﬁ}+,i{2f+3}:+ 41‘3} and

7= fof+ 4]+ sR) s o+ 47+ SB)

MO, [5;—5;:] ={2?+4}+5E)—(?+2}+3E}
=2 +4;+5E -7 -27 - 3H
{5;—5;) =?+2}+2E

E
4
s

F R

;
o)
El

=i{15-16)-j(10-12)+ B ({5 -9)
by xby) = -1+ 2] - B

(- 3) (B <5 - [+ 25 + 2B) [ +25 - B)
=mEy+-EE-EE
=-1+4-2

(72 o) o) =1

|5; XE;| - ..|’[:—1}2 +(2)° + 1)
- flr el

i <53 - 46

Substituting values of {5;— 5;} (E;xBZ) and |5; x5;| in equation {i) to get the shortest
distance between given lines, so
1

NG

sD.=

S.D.=i units

N3
Straight Line in Space Ex 28.5 Q1(iv)
F=(1-)i+(F-2);+(B-Ok

F=(s+1i+ (25-1) /- (25+ D)k

Above equations can be rewritten as
F=-274+30+8 i+ -k

Felied R ARG 2 =28)

ay—ay |-l b <h
Shortest distance 12 given by By=diJi g 2o
| Jad]
|b1 o b2 |:_3Jr_3k-
(a,—ay )= j—4k

(A, —c o bl "'bz =90
‘I by < by |‘ = 3\'12_

Shortest distance ig

(%

e
&l

3

2



Straight Line in Space Ex 28.5 Q1(v)

We know that, the shortest distance between lines r= 5; +,!5; and r = ;; +;45; i5

given by

{az 5‘1:] [bl xbz}
[F: <3|

---)

Given equations of lines are,
Fefr-1)i+fa+1)i-[1+2)8
= F={—E+F—E)+EU+}L—9) and

Fefi-a)i+(2u-1)7+(x+2)R
r= :.l J+2E)+y:a+2j+ﬂ}
Sa, 5- ( +j E} bl={.'+j .Q) and
52- ( EE),bg—(—.’+2j+E)
(Z-3) = [-7e2B)-[-47-8)

=?—j+2E+?—j+E
(3:- &) =2/ -2j+3k

]
1 1 -1
-1z

(5153} -

=ift+2)-jfi-1+Bf2+1)
(81 %3] = 3 + 3K

(3 - 3).[by B3] = (27 - 25 + 3R ) a7 + 3]
= (2)(3)+ (-2}(0) + (3) (3)
=6+0+9

-3 o) -

|b1 xb2| - 3 + 3)°
=18
[By < B7| - 342

Substituting values of {5;— %}{E;xEZ) and |5; xE;| in equation {i} to get the shortest

distance between the given lines, so

D= |-
eV



Straight Line in Space Ex 28.5 Q1(vi)

We know that, the shortest distance between lines r = 5; +15‘1‘ and r = 5; +,u.5; is
given by

(5- )55
i <&
Given equations of lines are,
F= (2?-}-E}+A(2?-5}+2E} and
;= {?+2}+E]+y[f—j+.@]

5D =

---{)

= 5:={2?—}—E),5:=(2?—5}+2.Q) and

- fiveieR), 5= (-7 +R)

(%-3)=[+2i+R)-[2-7-8)
=?+2}+E —2?+}+E
[2-3)=-i+37+2R

P7 R
by xBa|- -5 2
1 -1 1

=if-s+2)-F(2-2)+R{-2+9)
= -3 +3f

(5~ ). {5 #B3) - [ +37 +2R) -5 + o)

- (-9 3+ B )+ ) (3)
=3+0+6
(5 5)(E 5 -0

B < B2 - Jear + 3
-fB+g
IR

Substituting the values of (5;— 5;} (5; XEQ} and |5; x5;| in equation i} to get the shortest

distance between given lines, so
9

S.0D.=|—

‘EJE ‘

5.D.=

3
N3



Straight Line in Space Ex 28.5 Q1(vii)

Given,

4

=T+j+l[2?—j+l§) —————— (1)
and

F=2i+i-k+nfai-si+ak)

—————— (i)
Comparing(ijand (i) with ¥ = 3 +151 and ¥ =3, +|.|.52 respectively, we get
5 =747, 51=2|—j+12
b =27+]-k,  by=3i-sj+zk
Sy -T-F
and 51x62=(2?—j+|2Jx|:3l—53+2|2:|
iy K o
=2 -1 1{=3i-]-7k
3 -5 2

S, F1x52|= MI+1+40=50
Hence, the shortest dis tance between the linesly and lzis given by
J |(51><52J-(52-51)| [F-0+7 10
| leaz | ‘\E “J’E
Straight Line in Space Ex 28.5 Q1(viii)

The equation of lines are

F=(8+30)70 - (9+ 1620 + (10+ 7A)K andr = 157 + 297 + 5k + (37 + &7 - 5K)

The lines pass through & = 8i - 97+ 10k and &, = 157 + 297 + 5k
and parallel to vectors, b, = 337 - 1627+ 7ak and b, = 3uT + 8 - Suk
g, -a =71 - 387+ 3

ik
b,xb,=[3 -16 7|=241+367+73k
3 8 -5

So,{ 8 - & b, xb;) = -168- 1368+ 360--1176
b, xb,| = 576+ 1296 + 5184 = 84

Straight Line in Space Ex 28.5 Q2(i)



Given lines are,
x=-1 yv-2 =z-

3
2 3 P

H¥=22+1, ¥y =33+2, 2=44+3

= F=xa’+y}+zﬂ
= {22 +1)i + (32 +2)] + (42 +3)R
r= (?‘+2}"+3E)+1(2?+3}+4ﬂ)
= 5;={f+2}+3E)J5;={2?+3}+4E)
x-2 y-3 z-§

and, Tl = [say)

N=3u+2, ¥ =4u+3, Z=5u+"5

= F=xa’+y}'+zE
= (Bu+2)i +(4u+3) ] +(Su+5)E
r= (2?+3}+5§}+;¢{3T+4}+5E)

= 5;=(2?'+3}'+5§},B;=(3?+4}'+SE)

We know that, the shartest distance between the lines 7 = 5, + 25, and 7 = &, + 2k, is
given by,

(-3) x5

S.D.= ——=
Ibs x &2

---f)

[%-3) = [27+37 + ) - [+ 27 +30)
= +3j+50 727 -3k

(-5 -i+7+oh

i
blx.E; =[2
3

)
N p =

=ifts-18)-j{1o-12)+ R {2-9)

(B xB5) - 425 -

{E;-E:}.{E;xg'é)= (?+}+2§){—?+2}—E)
=W+ )
—_142-2

(-5 505

B i ey (@ )
=l+4+1
- &
Using the walues of ‘5;— 5;:]‘5; XEQ} and |5; ><5;| in equatian (l} to get the shortest

distance between given lines, so

S.D.= L units

Ny
Straight Line in Space Ex 28.5 Q2(ii)



Given equations of line are,

x—l_y+1_£=
S T )

= X=23+1, v=32-12z=21%

= F=xi+y)+zh
22 +1)i +(32- 1) + 4H

-
F= (?—F)+1(2?+3}+E}
= 5;=?—15:=2?+3}+E

X+1=g=’u1 F=2

and,
3 1

= KN=3u-1 y=put+t2d, 2=2
= F=xf+y}+zﬂ

= (3u-1)i+{u+2)F + 2B

= (—.?+2}+2.g)+,u(3f+}}

= 5;=[—?+2}+2E},5;={3?+}]

we know that, the shortest distance between two lines 7 = 3, + 2b, and 7 = 3, + 2b, is

given by,
S5.0.= (5‘2._5_-1_}{5)(52“} ———{i)
‘blxbz‘
(3 - 3) =[°—}']—[—?‘+2}'+2ﬂ]
=i-7+i-2j-2R

(2-4) -2 -37- 2R

iPjR

by xh, =2
3

SR L

o

=ifo-1)-j(o-3)+8{z-9)

(Br xB2) = - +3) - 7R

(32 - a1).[By xb2) = {2?—3}— QE][—?+3}—?E]

- @10+ )

=-2-0+14
(52 - &) (Bi <2} - 3

BB = J- 7+ (3 + (-7 = 5T

Substitute the value of {3; - 5:}[5; xB;:] and |5: xB;| in equatian (i} to get the shortest
distance between given lines, so

5.0.=

3
V59

3 .
5.0 = = units

JEG



Straight Line in Space Ex 28.5 Q2(jii)
Given equation of lines are,
¥-1_y+2 _ z-3

-1 1 -z

=t [say)
= K==-d+1, ¥v=3-2,z=-24+3

= F=X‘;+y}-+ZE
=(-2+1)i+{2-2) 7 +(-22 + 3K
F= (?-2}+3E}+A(-?+}-2E}

= Ge-(i-2iesR), B - [FeT-2R)

and, ¥x-1_p+1_ z_+1=# (say)

= K=+l v=2u-1z=-2u-1

= F=xi+yj+zR
= (1) i+ (2u-1)7+(-2u-1)R

F=(a’—}—ﬂ)+y(f+2}—2ﬁ}
= 5;={?-}“-E)JE;={?+23‘-2E]

(5-3) - (- 5-B)- {25 + o)

I S

=7-al
iR
Bixby =F1 1 -2
12 -2

=ifzea)-F(ze2)+ B {2-1)
(b1 xb3) = 27 - 47 - 3R
BB = ff2)" + ()" + (-3’
- ET
(&= T - - e -7
pl CHE R & I Bl w )
=0-4+12
5565 -

we know that, shortest distance between r = 5; +,E.5; and r = 5; +j'..5; is given by,
{az - 5‘1} . {bl xbz]

S.D.= —
|.b1xb2|

)

So, shortest distance between given lines is

g
S0 ==

N

B )
S50 = —= units

N



Straight Line in Space Ex 28.5 Q2(iv)
Given equation of lines are,
-3 _ y-5_ z-7

B 1

- — =2 [say)

= X=A4+3 y=-21+5 z=4+7

= Fexityj+zl
=(a+3)i+[-2245)f+[(2+7)R
F= [3?+5}+?E}+1(?-2}+E)

= F=[ai+sie7R) B = fi-27+ R

¥+1 y+1 z+1
7 a1

and, = p [say)

= N=7Fu-1, y=-6u-12z=pn-1

= F=xi+y]+zR
= (Fa- )i+ {-6p-1)7 + (- 1) F
Fefi-G-B)sulri-ei <R

= az=(—?—j—ﬂ),5;=?f—6}+ﬂ

we know that, shortest distance between 7 = 3, + 45, and 7 = &, + Ab, is given by,
{;;—ﬂi}}BIXBZ) (u

S5.D.= ——
by x b

(% -3) - (-?-}-E}-{3?+5}+?E)
=—i-7-B_3-57-78
(22-3)) =-4i-6j -2l

P
5;X5;=1—
7 -6

[
= =

=if-2+6)-j(1-7)+ B f-6+14)
by wby = 4 +6] + 8K

B < B3 - .,‘{4)2 +{6)” + (=)
= J16+36 +64
=J11e
=229

(3 - 3 (By =Bz) = -4 - 67 - 6R) {4 + 67 + ol

= (-4 {4+ -e) e} + {-8)(E)
= -16-36-64
=-116

Substituting the values of {5;— 5;} (5; xE;) and |5; ><5;| in equation (i} to get the shartest
distance between the two given lines, so

-116
5.0 = ‘

229

_ 58

BT




Straight Line in Space Ex 28.5 Q3(i)

Given equations of lines are,
r= (?—}}+i(2?+ﬂ}

= EH-[-1), B[+

and, r= (2?—})+;¢F+j—ﬂ)

= §;={2?-}],5;=[?+}-E}

we know that, shortest distance between lines r = 5; +15; and r = 5; +15; is given by

S.D.=m ---0)
b <2
(22-31) - (2 -3)- (- J)
2i-j-ie]
=i
!
BixEz|=]2 0 1
11 -1

=ifo-1)-jf-2-1)+B{2-0)
=i +3j+2H

(&) F 5 - () -5+ oR)

= EN+OE)+E)

=-1+0+0

-3 ER) -

|5; xg| - 4;‘(- 1)° +(3)° + {2)°

=41+9+ 4

by = B3| = 14
Sao, shortest distance between the given lines using equation (1} is,

5.0, = ‘__1‘

J14

1 .
= —— Uunits

14

SD=0

Since, shortest distanoe between lines is not zero, so
lines are not intersecting.



Straight Line in Space Ex 28.5 Q3(ii)

Given equations of lines are,
r= [?+}—E]+1{3?—}'}

= am-[+7-R),E-(5-7)

and, F= [ﬁ—ﬂ]+y{2f+3.ﬂ}

= 5;={4?—E),B;=(2?+3E)

we know that, shortest distance between two lines F = 3 + 28] and r = &, + 2b; is
given by
{az - 5‘1) . {bl xbz)

S.D.= ——
|51 x bz|

R

(F-a) = (- F)- T -R)
=ai-Boi-7 4R
=]

—

i
byxb,=3 -
2 0

s

g
o
3

=i(-3-0)-jfo-0)+E{o+2)
= -3 -9} +2H

By B -3 + (o) + (2
B xE|- Javeive
= B4
[5-3) [y =By} = {3 - 7)[-37 - o] + 2R
- B3+ o)+ 0)E)

=-9+9+0
=0

Using [5; - 5;}{5; XE;) and |5; xE;| in equation i} to get shortest distance between

given lines, so

5D =

a
Rz
SD=0

Since, shortest distance between the given lines is zero, so
lines are intersecting.



Straight Line in Space Ex 28.5 Q3(iii)

Given equations of lines are,

= ¥=24+1, ¥=31-1 z2z=2
= Fexi+y)+zR
={2r+1)i+ (32 - 1)+ ()R

F= (f—}}+i(2?+3}+ﬁ}

= 5;=(?—}),5;=:2?+3}+.Q)

¥+1 y-2
and, == say), =2
G e
= X=5u-1¥=u+2 z=2
= F:X?+y}+zﬂ

= (Bu -1+ (u+2) ]+ 2B
r= (—?+2j+2ﬂ}+;¢{5?+})

= 5;:{—;+2}+2.Q},5;={5?+}]
We know that, the shortest distance between r= 5; +,!5; and r = 32“+ j'.B; is given by
{5;_5;}'{5;):5;) ———(i)

i xb

(- 3) - (e 2i e2f)-(-3)

—i+2j+2B 4]

sS.D. =

= -2 +3; +20
P7 R
bixby=2 3 1
c 10
=i{o-1)-j{o-5)+E(2-15)
Bywhy = +5]-138

(5 - &) By =B3) = (-2 + 27 + 2B) {7+ 57 - 13H)

=21+ @) E) +()(-13)

=-3

[Br % B3] = (- 1)7 + (5)° + (- 13)°
-Ji+zc+ 169

= 4195

Substituting the value of [5;— 5;:][5: xE;} and |5'1' xE;| in equation (i} to get shortest
distance between given lines, so
-9

4195

5.0, =

units

9
4195

Since, shortest distance between given lines is not zero, sa
lines are not intersecting.



Straight Line in Space Ex 28.5 Q3(iv)

Given lines are,
-8 y-T7 Z+43

= = =4 (=3
4 -5 -5 (sy)
= X =42 45, ¥ =-E4+7, 2=-51-3
= F:X?+y}+zﬂ

={42+5)i+{-Ba+7) +f{-52-3)R
F-fsi+77-30)+2(47-5]- sB)

> F=(d+77-3R), B = [4i-5]- k)

x-8 y-7 =z-5
K 1 3

and, = u [say)

= XN=Tu+8 y=nu+7 3u+s

= F=xityj+zl
=(?y+8]?+(ﬁ+?}j+{3;¢+5}ﬂ
r= :8?+?}+5E)+y{?;+j+3g}

= F-(al+7j+sR) By -7+ 3H]
We know that, shortest distance between lines r= 5; +15; and r = 5; +15; is given by
[5‘2._;;)'[5:)(5;} ———[:i:]

i B,

(22- =) = [8?+?}'+5§]—{5?+?}'—3E]

5.D.=

=o+7;+58 -5 77+ 30

=3 +af
i7 B
by xby=|4 -5 -5
71 3

={{-15+5)- j {12+ 35) + ¥ {4+ 35)
= -10f - 477 + 39k

(32 - &) (b1 <B2) = [3?+ aﬂ}[—m?- 4?}+39E}

= (3 (-10)+ (0} (-4} + (8)(39)
= -30+312
=282

Using equation (l] to get the shortest distance between the given lines, so

282
pr <53

5.0 =

S.0.=0

Since, the shortest distance between given lines is not equal to zero, =0

Given lines are not intersecting.



Straight Line in Space Ex 28.5 Q4(i)

Given, equation of lines are,

F=:Jﬂ'+2j+3ﬂ)+1(f—}+ﬂ) ---{1)

F= {2?—}—9]+#{-f+}—ﬂ]
Fefei-7-R)-afi-7+R)
Fofei-T-R)ewfi-748) ---{2)

These two lines passes through the points having position vectors 31' =i+ 2} +38 and

5; = 2?—}—.& respectively and hoth are parallel to the vectar & = i - F+E

We know that, shortest distance between parallel lines r= 5;+ b andr = 5; + ;,5 is
given by
E-5)8

5.0.= =
Pl

-

(3 - &) =(2?-j-ﬂ)-{?+2}+3ﬂ)
TR | .|
(5-5)-1-3)- 4

i 7 R
(3-3)xb=f -3 -4
1 -1 1

=if3- 4 -+ 4)+B(-1+3)
(32-3)xB=-7/-5]+2k

(52 - 31) <3| = -7 + (-5 + (2)°
- (A EEa
=78

Bl- 777
- )
Bl- 45

Using |[5;-5;)x5| and |5| in equation {1) to get the shortest distance between parallel

lines, so
S.D.= —8
5
sp.- 18
3

S.0. = +f26 units



Straight Line in Space Ex 28.5 Q4(ii)

Given, equation of lines are,
F=(;+}}+i(2?—}+ﬂ} ---{1)

Feofoie G- R)e ufei-25+28)
= (2?+}—E)+2;¢(2?—}+E}
F=(2?+}—E)+y'(2f—}+ﬂ} ---{2)

So, 1=(?+})J£=2F+}—E

]
E=2i-j+k

We know that, the shortest distance between the parallel lines ¥ = 3, + 45 and 7 = 3, + A0
is given by

-4
D.=

B 0

=]

(53 - i+ -B)- )

CoiefBoisj
(-5 -i-?
P7 B
[22-a)xb=f1 0 -1
2 -1 1

=ifo-1)-j{1+2)+B{-1-0)

(3- ) <B - -7-37-R

(2 - 3] B 1)+ 3)7 (-2
-fiTos1
[5-3)3]- o3

[F| - J2rP s P+ (1)
- JAri+l
-5

Using |{5; - 5;) xB| and |B| in equation {1} to get the shortest distance between the

given lines, so

o NI
8
S.0.= 11 units



Straight Line in Space Ex 28.5 Q5
Egquation of line passing through {0,0,0) and [1,0,2) is given by r= 5+1{5—5:]
F-foi+oj+ol)sa(1-0)i+(0-0)]+(2- 0)F)

7= {of+aj+ol)+afi+2) ---{1)

Equation of another line passing through {1,3,0) and {0,3,0) is
= l?+3}+0ﬂ]+yl(ﬂ—l}?+{3—3:]}+[:El—D}E]
F=(;+3_‘}?+DR}+#(—?) ---{2)

From equation {1] and (2)

Z-[oir0j+ol), 5 - +2R)

5;={f+3}+0.g), b2=—f

we know that, shortest distance between the lines r = 3, + 4b; and r = 3, + ib,,
is given by

_ E-REE
o by < B

---@)

(32 - &) (?+3}+D.ﬂ)-(a.?+a.}+nﬂ}

(5-3) -+

iiR
(Bixbz)=|t 0 2
-1 0 0
=ifo-0)-jfo+2)+8(-2)
(5 B3 - -2

(-3} (o) - () )

= (1)(9) + (3)(-2)
(-5 ) -
fi<Ei - fF
B -2

Using {5; - 5;){5; xE;) and |E; ><5;| in equation [1) to get shortest distance between the
lines, so

5.0, = -5
2

S.0.= 3 units



Straight Line in Space Ex 28.5 Q6
Given equations of lines are,

;(—1=},f—2=z+4-=)z
2 3 <] {say]

= XN=24+1 v=33+2, z=04-4
= F=xi+yj+zl
=22+ 1) + (32 +2)] + (6.2 - 4) R
F= (?+2}-4E)+1(2?‘+3}+5E)
= 5;:?+2}—%E,B=2?+3}+6.Q
Another equation of line is,

¥-3 y¥-3 Z+5
4 & 12

- i (say)

= X=4u+3, v =06u+3, 12u-5

= F=xit+y)+zH
= {4u+3)i + (B +3) ] +(12x-5)F
=(3?+3}—5E)+y{4?+6}+12§)
- {3+ 37 - sR)+ 2 (o7 + 37 + )

7= fa 437 - sB)+ w2l + 37 + 6B

= 5;={3?+3}-5E],B=2?+3j+5ﬂ

We know that, shortest distance between parallel lines = 5; +4b and r = 5; + ,uE is
given by

. ‘[3;-5;];«5

LA ---)
Pl
[5-3) - {3?+3}—5E}—{?+2}—4ﬁ}
= +3;-cB-7-27+al
(32-a)=2/+j-R

1
-1
&

(5-7)E-

[E N S )
[T R

=ife+3)-jf1z+2)+ B (5 -2)

=9/ - 14] + 4
|{5; -3) x5| - 9)  {-14) + {4)°
=.81+196 +16
N TE]
Bl yt2)® +(3) + ()"
- Jirorae
= 49
|B‘= 7

Using |[E; - 5;) x5| and |5| in equatian {l) to get the shortest distance between given

lines, so

4293

S.D.= units
7




Straight Line in Space Ex 28.5 Q7(i)
Here,
a =i+2]+k
by =i-]+k
a=21-7-k
by =27 +]+2K

The shortest distance betweenthe two lines,
d= (b1 xb3).(F, -3y

|El XEgl
d:‘(—3T+3E).(T—3T—2E)‘: -31-6 __ 3
[=3i -3k .'{(_3)2+(_3)2 342

Theshortest distance betwaenthe two lines = %units

Straight Line in Space Ex 28.5 Q7(ii)

o) ol
=
I n
bt B IR

ra
1}

=T(-6+2)— (7 -1 +k(-14+8)
= -4i-8j-8k

T,-T S IE+FD+HEF DRI+
=47 +6] +8Kk

The shortest distance betweentwa lines,
g=| B1xB2).GEo -3y
by bl
_|(=4T-67 - 8k).(4T+6] + i)
V=92 + (=82 +(-8)?
=‘ —16—36—64|
J116

_|-116

V116
=2./29 units




Straight Line in Space Ex 28.5 Q7 (iii)

Here,

3, =0 +2]+3k,
B, =i-37+2k
F, =47 +5] +6K,
B,=27+37+k

=T-3-6-J1-4+kaz+85)
-9i+37+9k
(a; —ay).foy xBy)

Shortest distance betweenthe two lines = — =
“31 ngl

_|aT+37+ 30— 9T +37+9k
|- 97 +3] + 9kl
3= (-9+3x3+3x9
Ji—9)7+324 92
—27+0+27
Ji-92+32+92
9 3
V171|198

units

Straight Line in Space Ex 28.5 Q7(iv)

Here,
3, =61 +27+2k

3 -2 -2
=T4+9-T(-2-6)+k(-2+6)
=g +8] +4k

(Fz— 3.0y xBy)
|51XEQ|
:| (=107 - 2] - 2R).87 + 8] + 4k
|87 - 87+ 4kl
=| (—10)x8+(—2)x8+(—3)x4‘
Vel -8 +(-4?

Shortest Distance =

-80-16-12 —-108 )
= = =9 units
|1#64+64+16‘ ,;144|



Straight Line in Space Ex 28.5 Q8
g = i+2j- 4k
By, =3 +3 -k
Bo-3 =3 +3-5k-1-27+4k

=
o

[}
[}

=6+ 3-J12+ 20+ k(E-2)

=9 - 147+ 4k

Shortest distan ce betweesen Zlines

(3, - 3)xb
Fl

9 - 147+ 4k

‘Jzz NN 62‘

Si - 149+ 4k

=

~ JE L (-14F+ 82
Jas

J293 _ 4293

{49 7

units
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