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We have equation of first line,
-1 y+1 =z-1

3 2 e 4B ---(1
General point on line (1) is
(32 +1, 24-1, 52 +1)
Another line is,
X:2=y;1=%;1=#{5w] )

General point on line (2] is,

[4,.:4—2, I+, —E,M—l:]

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

Id+1l=4u-2=31-4u=-3 ___[3]
2A-1=3u+1=24-3Cu==2 ———[4]
SA+1=-2u-1=50i+2u=-2 ———[5]

Solving equation {3) and (4] to get i and
62 -8u = -6
64 - 9y = 6
=) =)
H=-12

Put the value of x in equation [3),
31—4[—12]=—3

X +48=-3
31 =-3-48
34=-51
=221
3
A=-17

Put the value of 2 and u in equation {5),
SR +24u=-2
5{—1?]+2{—12}=—2
—85-24=-2
-108 = -2
LHS = EHS

Straight Line in Space Ex 28.3 Q3



Given equation of first line is

X+1=y+3=2+5=1 = o _f1
. . a (Sav) (1)
General point on line {1} is
(32-1,52-3,74-5)
Another equation of line is
-2 -4 -6
LRI ) ---2)

1 3 5

General point on line 2] is,

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

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

of 2 and u, we must have,

3d-1=pu+2 =34-u=3 ———[:3:]
EA-3=3u+4d4=L54-3u=7 —__{4:]
fA-5=5u+486 =74i-5u=11 ——_[:5]

Solving equation (3} and (4] to get 2 and
154 - Sx =15
154 - Ou = 21

(+) )

Put the value of u in equation (3],

- =3
22--2]-3
z
;m=a-2
z
1
1=_
)

Put the value of 2 and x in equation (5],
FA-Su=11

ORE



—+—=11
2
§=11
2
11=11
LHS =RHS

Since, the values of & and x obtained by solving (3] and (4) satisfy equation (5], Hence

Given lines intersect each other.
Paint of intersection = {31 -1, B3-3 73- 5]
2y (5.4), (25
2 2 2

(1 -1 -3
=2’ 2
1 -1 -3

Point of intersection is | =, , .
2 2 2

Straight Line in Space Ex 28.3 Q4



Equation of the line passing through A{0,-1,-1) and & (4, 5,1} is given by
Koy _¥—¥1 _ 274

Mg=HXy KoV, EZz- 54

x-0 _y+1_z+1
4-0 541 1+1

X ¥+l =zZ+1
—=__=___ =4 [53
4 s} 2 { ﬂ

So, general point on line A8 is
{42, 42, 24 - 1)

Mow, equation of the line passing through € (3,9, 4) and O [-4,4,4) is
Hoxy ¥V Z-E
Ha=—Hyp ¥o-¥y Z2- 5
¥-3 ¥y-9 z-4
-4-3 4-9 4-4
¥-3 y-9 z-4

i e

S0, general point on line 2 is
[—?,.:4+3J -Lu+193, D.,u+4}
[—?,.:4+3J -Lu+193, 4}

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

48 = -Tu+13 =43+ 7u=2 ---f1)
6A-1=-5u+3 =62+5u=10 ---[2)
2A-1=4 =2i-1=4 ---{3)

From equation (3},

2A=4+1

a-2
2

Put 2 = g in equation (2],

6[;]+5#=1EI
Eu=10-15
Lu=-5
H=-1



Mow, putvalues of 2 and u in equation {1},

42 +7 () =3

5
4[§]+?[-1]=3
10-7=3
3=3

LHS = RHE
Since, the values of 2 and u by solving (2) and (3) satisfy equation {1}, so
Line 48 and C& are intersecting lines

Point of intersection of A8 and <O
=[-Tu+3 -5u+9, 4)
=(-7{-1)+3 -5{-1)+9, 4)
=[?+31 5+ 0, 4]
= (10,14, 4)

So, point of intersection of 48 and ¢ = 10,14, 4).
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Given equations of lines are
FfieF-B)ea(d-3)
P {4 -R)+ pd + R

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

(f+j—.ﬂ)+/1(3?—j)=[4T—.E)+,u(2.?+3&)
(1+307+{1-A)F-R =f{a+227 +(-1+3F

Equation the coefficients of I, 7, B, we get

1+34A=4+2u0 =3i-2u=3 ---{1)
1-4=0 =i=1 ---{2)
-1=-1+3u =u=0 ---{3)

Put the value of 4 and 4 in eguation (1),
3A-2u =3
3(1)-2(0) =3
3=3
LHS = RHS

The value of 4 and u safisfy equation (1}, so
Lines are intersecting.

Put value of 4 inequation (1) to get point of intersection

F=(I+3—E)+{1](3T—3)

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

Straight Line in Space Ex 28.3 Q6(i)



Given equations of lines are
F= (?— })+1(2?+E) and
Fefoi- ) ufi+7-0)

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

A and g such that
(?-E)+1(2?+E)= [23‘-}“)+#(?+?-E)

(1+22)i- F+al = 2+ )i+ {1+ )7 - uf

Equation the coefficients of .T,} and B,

1+420=2+u  =23-u=1 -- -1}
-l=-1+u = u=10 ———[2]
A=-u =Aa=0 ---(3)

Put value of 2 and x in equation (1),

PA-pm=1
2(0)- (o) =1
0=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 firstline is
¥x-1 y+1 =z

-2 24 (say) --- (Y
General point online (13 is
(2i+1, 34-1, A)
Another equation ofline is
){5;1=V_12,z=3 ——-2)
}{5;1=%2=,u, [say), z=3

General point online (2] is

(Su+l, u+2, 3

If line {1) and [2) intersect each other then, there is a common point to therm, so, we
must have value of 4 and g such that

2A+1=5u+1 =2i-5Su=0 ---{3)
JA-1=pu+2 =3A-u=3 -——{4)
i=3 = i=3 ———[5)
Put value of 4 in equation [4),

- =3

3(3)-pn=3
-u=3-9
H=E

Put the value of 4 and 4 in equation {3}, so
2A-Su =0
2[3]—5[6] =0
6—-30=0
2420
LHZ = RHS

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

Given lines are not intersecting.

Straight Line in Space Ex 28.3 Q6(jii)



Given, equations of first line is,
#-1 yw-1 z+1

L ) -
General point on line (1) is,

[32+1,-2+1, - 1)
Another equation of line is

X_4=y_D=Z+1=,uI:Sa'§,-'} ___{2}

2 1] 3

General point on line 2] is,

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

If line {1) and {2) intersecting then there must be a common paint, 5o, we must have

the value of 1 and u as

3+1=2u+4 = 3A-2u=3 - - -{1)
-A+1=10 =>i=1 ---{2)
3u-1=-1 = u=0 - - -{3)

Put the value of 2 and x in equation (1], so

32-2u =3

3f{1)-2zfo)=3

3=3
LHS = RHS

Since the values of 2 and u obtained by equation {2) and [3) satisfy equation (1), =0,

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 4 ) ---{1)

General point on line (1) is,

(4245, 42+ 7, - 51 - 3)

Another equation of line is,
X -8 _¥- 4 _Z- &
7 1 3

- (say) ---(2)

General point on line (2} is

(Fat B, s+4 Fpu+5)

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

must hawve value of 2 and u such that

43 +5 =T+ = d4l-Tu=73 ---{3)
4A+5=p+4 = 4l-pu=-3 ---{4
~EA-3=3x+5 =-51-3u=8 ---{5)

Solving equation {3) and (4) to find & and x,
43— Tu=73
43 — ju=-73
SEEVES!
-GBu=6
H=-1

Put walue of 2 in equation (3],
4R - T =3
42-7(-1)=3
43 =3-7
A=-1

Put the value of 2 and x in equation (5],
~El-3u=8
—5[—1]—3[—1]=B
E+2=8
LHS = RHS

Straight Line in Space Ex 28.3 Q7



r=3i+27—ak+nli+27+2k
F=5i-27+pEi+2]+6K)
[fthelinesintersect eachother, thenthe shortest
distance betweenthelines should be zero.
Here,

— -~ -~ -~
a =3 +2j—4k
- -~ -~
A =51-2]
— o~ -~ -~
by =i+2j+2k

—* o~ o~ -
by =37 +2]+6k

R — i
(by xba) =11
3

Fd Tad —)
o o

Tilz-9-JE-8+ki2-5
=87 -0] -4k

(a;—3) = {ST— 2?— 37 - 2T+ 4’}2}, = {2?— 4]“4_ 4’@,

— — —  —
=1 b1 % P2).(3 ~ )

4

Shortest Distance, d

loy bl
zlmT—01:4EEQTt3T+4%|
BT —0] — 4k
:|8x2—_0x4_+{—_4]|x4|
87 —0] —4k
=02 =
87 —0] -4k

Sincethe shortest distance is zero, the lines
areintersecteach other.

Foint ofintersection of the lines,
r=3T+27—4k+ni+27+2k
T=5i-27+pEi+2]+6K)
Linesinthe Cartesianform,
X—3 _y—2 _z+4 _

1 2 2
K=A+3,W=2A+2,2=20—4
X=5 _y¥2 _z

3 2 &

¥=3u+S,y=2p—2,Z2=6

A

From coordinates of x,
A+3I=3u+5

From coordinates ofy,
2h+2 =22

Salving iy and (i),
A=-4p=-2

Coordinates ofthe point of intersection,
K=3(—2)+5,y=2(—-21—-2,z=6{(-2)
¥x=-1ly=-—-6gz=-12
(—1,-6-12





