RD Sharma Solutions for Class 12 Maths
Chapter 28 — Straight Line In Space

EXERCISE 28.5

QL.
Solution:
We know that,
Shortest distance between lines =2 +48; and 7= 3 + uby g given by
o[- (o)
I T N e
Given:
The equation of lines is.
F=3+8]+30 +,1(3?— }'+H)

7= [—3?—?}+5E)+#(-3?+2}+ 4E)
Where,

fi-(3i+rei+ak), B -ai- T+ R

7 = [-37- 7]+ 6B), B, - [-3i +27 + 4F)
Sonow.

-3y = (-3?-?}+69)-(3?+8}+3E)

= -3i-7;+60-3-8]- K
3 - a) = -6 -15] + 3K

...... (2)
Let us solve for b, we get
iP5 B
[brxbz)=|3 -1 1
2 2 4

=if-4-2)-7(12+3)+ ¥ (6 -3)
-fei-asiek) 3)
By solving (2) and (3), we get
(32 - 3).[by xb3) = (-E.?' - 15}+3E).(-5?- 15}+3£')
= (-8} {e)+ (-15)(-15) + (3)(3)
- 36+225+0
=270
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B xB5| = Jff-6)% + (-15)° + (3)°
=36 +225+9
_ 7

Now let us substitute the above obtained values in equation (1), to get the shortest

distance between given lines,
cp . 270

J270

= 270

= 330
Hence, the shortest distance is 3V30 units.

ii.

Solution:

Given:

Equation of lines is,
r= {3? +5] +?E) + 1 (? - 2}+?E) and
r= [—?—}—E)+#(??—E‘}+E)

We know that,

Shortest distance between lines
\[a’é—i)-{ﬁx%)

D.= -
e

Where,

5.

a = [3+57+7R), By = [ - 27 + 7R)
= (-1-7-B), b= [ -67+R)
So now,
Z-a =[--7-RB)-[al+57+7R)
S Y
- 4i-5]-8Hf- -2(2?+3}+4E)

.......

Let us solve for b, we get

r=a +4db and r=2a,

+aby g given by
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P7 K
bywby=|1 -2 7
7o-6 1

=i{-2+42)-j[1-49)+ R (-6 +14)
= 400 + 487 + &K
=e(5?+ a}+ﬂ)

By solving (2) and (3), we get
(32 - 21) . [by xb2) = [—2 (2?+3}+ 4&)][8(5?# 5}+E)}

- -16[(2)(5)+ (3)(8) + (4) (1)]
=-16[10+18 + 4]
= -16x32
=-512
[B: < B3| = ay(5)” + (6)° + {1)°
= 8425 + 36 +1
= a6z
Now let us substitute the above obtained values in equation (1), to get the shortest

distance between given lines,
=512
——
B-52
512

JSHEB
Hence, the shortest distance is 5 12/3968 units.

5.0,=

.

Solution:

Given:

Equation of lines is,
r= (?+2}+3E}+i(2?+3}+ 4&) and
;= (2?+4}'+5E]+y(3?+4}+5ﬂ)

We know that,

Shortest distance between lines 7 = & * 48 and 7= &+ 1b; iq oiven by
~ Maz - 51) {bi Xt‘z)

| P

Where,

s.D
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- (?+2j+3ﬂ)‘ By - (o +3]+ 4R)
= - (2?+4}+5E-)‘ b, = [3+4]+5k)
So now, -
5;-5{)=(2?+4}+5E)-{?+2}+3E)
=2 +4)+cB-7-27-3f

5;-5;) =?+EE+EE

........

Let us solve for b, we get

=ifis-18)-j{10-12)+ H{5-9)
by xby) = -1 +2j =&

By solving (2) and (3), we get
{5;—5{){51 xE;) - (?+ 27 + 2E)(—?+2}—E)

=[N+ e+ E 0

=-1+4-2
=1
B, %3 = .J[—l]z + @) +f-1)°
_frarl
-6

Now let us substitute the above obtained values in equation (1), to get the shortest

distance between given lines,

S.0D.= i

Je

Hence, the shortest distance is 1/V6 units.

iv.

Solution:

Given:

The vector equations are

F=Q-0i+({-2)]+(3-Dk
F=(s+1)i+ (25-1) - (25 + 1)k
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The above equations can be written as
r_“=u.z'—_l'j+3k|+i|—.z'+j—k|
r=(i—j-ki+s(i+2j-2k)

By using the formula,

|y —ay ol By by

(B<8s |

Shortest distance 12 given by ‘

|b1 bz | = —34,?—.3.&?
lay—a = j—4k
A, —ay b <b 1=9

|| bl :-'. bz || — 3\"-_;
Hence,
The shortest distance is 9/3V2 = 3/72 units.

V.

Solution:

Given:

Equation of lines is,
F=fa-1i+fa+1)7-(1+2)R
r= (—?+}—E} +1(?+j—.@) and

= (1 )i+ (2= 1) 7 + [ +2)R

p=
r= (."—E+EE)+,.::(—.?+2}+E)

We know that,

. . F=a, +Ab, and r= &, + ub,
Shortest distance between lines 1 1 2+ iy

N R
I . (1)

Where,

:.:I= (—.?+}h—.g)1 5I=(.'ﬂ'+jﬁ'—.g) and

8o = (?—E+EE)J E;= {—?+2]+E)

1s given by

So now,
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(5-3) -(-F+2R)-(F+7-0)
=?—}+2E+?—E+E
3 - a) =2 -2) +3H

....... )
Let us solve for b, we get
PGB
[Brxbz)=|1 1 -1
-1 2 1

=if1+2)- - +R 2 +1)
By xb3) = 37 + 3H
By solving (2) and (3), we get
& - 3).[By xb3) = {27 - 25 + 3R} 3 + 3R)
= (2)(3) + (-2} (0} + (3) 3)
=6+0+9
=15

[£1 <3| = oJf3)" + (3)°
= i
sa2

Now let us substitute the above obtained values in equation (1), to get the shortest

distance between given lines,
15

342
_ &

=

Hence, the shortest distance is 5/N2 units.

5.0D.=
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