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

EXERCISE 28.4
QL.

Solution:
Let us consider.

The foot of the perpendicular drawn from P(3. -1. 11) to the line T34
0.
So let us find the length of PQ.

Q is the general point on the line * - ¢
o O

Letus consider 2 = * =)

Co-ordinate of Q = (24, -34+2,44+3)

The direction ratios of the given line=2.-3. 4

Since PQ is perpendicular to the given line.
aa; T b!bg +¢ic; =0
=221 3)+(28)( B4 43) +#H41-8)=0
—=41-6+97-9+16:-32=0
= 20:—47=0
47

— - .

—
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So, the Co-ordinates of Q are
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Distance between P and Q is given as
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Hence, the required distance is V(4901/841) units.

Q2.
Solution:
Let us consider.

The foot of the perpendicular drawn from P (1. 0. 0) to the line
-1 y+1 Zz+10
2 -3 B g Q.

Solet us find the length of PQ.

o BOS N £,

Q is the general point on the line ¢ -2 8
-1 _y+1 z+10

Let us consider < -3 8 =3

Co-ordinateof Q = (2A+1.-34-1. 8A-10)
The direction ratios of the given line = (2A+1-1). (-34-1-1). (8A-10-0)
=(21). (-32-1), (84-10)

Since PQ is perpendicular to the given line.
243, +bb.+cyc, =0
(2)(24) + (-3)(-32-1)+8(82-10)= O
43402 +3+642-80=0
ITA=T77 =0
2=1

So, the Co-ordinates of Q are
(2A+1, -3A-1, 8A-10) =[2(1)+1, -3(1)-1, 8(1)-10]
= [3: 4: _2]

Distance between P and Q is given as
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Q= ~f[x1 - Xz]z +{¥1 - }“2]2 +{z, ‘22}2
- .J'[l— P +{o+ 4 +{o+2)
= 1|"4 +16 + 4
-z
=26
Hence,
The foot of perpendicular = (3, -4, -2)
Length of perpendicular = 2V6 units.

Q3.
Solution:
Let us consider,
The foot of the perpendicular drawn from A(1, 0, 3) to the line joining the points B(4,7,1)
and C(3,5,3) be D.
The equation of line passing through points B(4,7,1) and C(3,5,3) is
x—xl i—y  z—zl
21 ;1—}}-1 2o

= = e—— =i

So, the direction ratio of AD is (-A+4-1), (-2A+7-0), (2A+1-3)
= (-A13), (-2A+7), (2A-2)

Line AD is perpendicular to BC so,
ajaz + biba +cic2=0

= (I} +3)+{ 2241 4+7)+2{21-2)=0
— A—3+4i—14+44-4=0
—0i-21=0
9

Hence,
Coordinates of D are:
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Q4.
Solution:
Given:
D is the foot of perpendicular from A(1, 0, 4) on BC.
So,
Equation of line passing through B, C is
Koy VoW o EZ-E

Ho—Hy Va—¥y L2

-0 y+11 =z-3

2-0 -3+11 1-3

¥ y+4+1ll zZ-3

z 8 -z
£=y+11=2_3=1

Let 2 a -2

Coordinates of D = (2A, 8A-11, -2A+3)

Direction ratios of AD is (2A-1), (8A-11-0), (-2A+3-4)
=(2A-1), (8h-11), (-2A-1)

Line AD is perpendicular to BC so,
aja2 + biba +cic2=0
(2)(za-1)+([8)fB2 -11)+[-2)(-22-1) =D
43 -2+643-BB+ 4R +2=0
721-88=0
a8

A=_"
72

11
A=_"
a

Hence,
Coordinates of D = (24, 8A-11, -2A+3)

N R
(22

Q5.

Solution:
Let us consider,
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The foot of the perpendicular drawn from P(2. 3, 4)totheline 2 & 3 is#.
Equation of given line is,
d-x ¥y 1-z

Let -2 6 -3
Coordinates of Q = (-2A+4, 6\, -3A+1)

Direction ratios of PQ = (-2A+4-2), (6A-3), (-3A+1-4)
= (-2A+2), (6A-3), (-3A-3)

Since PQ is perpendicular to the given line,
33, +bbs +0ycy, = 0
(-2){-22 +2)+ [B) 62 - 3) + [-3)[-32 - 3) = O
41 -4+361-18+092+9=0

494-13 -0
P
49

Coordinates of Q = (-2A+4, 6A, -3A+1)

() <(5) ()

_(-26+196 78 -39+40
49 49’ 49

_f170 78 10
"L 49 ' 497 40

Distance between P and Q is given as
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2O = 1][;;'1 - X2]2 + [yi —yz:]z + [21 - 22]2
J[ﬂ-z] [13-31 5
5 s

£184 + 4761+ 34596
2401

44541

Hence,
Perpendicular distance from (2,3,4) to given line is (3V101)/49 units.
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