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

EXERCISE 28.1
Q1.

Solution:
We know that the vector equation of a line is given as
T=3+nb
So. the Cartesian equation of a line is given as

K—¥y _ W~V _ M~y

2y dz a3
By using the above formulas,
Hence.

The vector equation of the line is
F=(5i+2] -4k +r3T+2]-8K
The Cartesian equation of a line is

=5 _y—2 _z+4
3 2 -8

Q2.
Solution:
It is given that,
The direction ratios of the line are: (3+1, 4-0, 6-2) = (4, 4, 4)
Since the given line passes through (-1, 0, 2)
We know that the vector equation of a line is given as
F=3a+AB
So let us substitute the values. we get
F=a+Ab
T=(—T+0]+2K)+A41 +4] +4k)
Hence,
The vector equation of the line is

F=(—0+0]+2K)+A4T +4] +4k)

Q3.

Solution:
Let us consider,
Vector equation of line passing through a fixed point vector a and parallel to vector b is

given as_
T=3a+Ab Where, A is scalar.
So here,

b=2-7+3M and 3= 51-27 + 48
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The equation of the required line is

F=3+ib

r= (5?-2j+ 4ﬂ)+1(2?-j+aﬂ)

Let us substitute the value ofr as
FExity) ozl
So we get,

(xf+y} + z.g] =[5+ 21].7'+ [—2—,1]}+ [4+31]ﬂ
Now, let us compare the coefficients of vectori. j. R
X=5+2hy=-2-Lz=4+3\

By equating to A we get,
x;5=i,5LE=RJZ;4=1

Hence.

The Cartesian form of equation of the line is

¥-5 y+2 z-4

2 -0 3

Q4.

Solution:

Let us consider,

Vector equation of line passing through a fixed point vector a and parallel to vector b is

given as
T =3+A\0 Where, ) is scalar.
So here,
3=2i-3+4% and B =3 +4; - 5K
The equation of the required line is
r=a+A4b
= [2?‘— 3j +4R)+ .1[3?+ 4] - sR)
Let us substitute the value of r as
‘re= ' +yj + Z.E|
So we get,
xi+yj+zl = (2 +3R)7+(-3+42)) +(4-52)F
Now., let us compare the coefficients of vectori, j, R
Xx=2+30Ly=-3+4hz=4-5)
By equating to A we get,

x_2=1, y+3=11 Z-4_
3 4 -5 A
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Hence,

The Cartesian form of equation of the line is
X =2 _y+ 3 _Z- 4
3 4 -5

Qs.

Solution:

It is given that, ABCD is a parallelogram.

Let us consider, AC and BD bisects each other at point O.

So,

Position vector of point O =

(4 +57 - 10R) + (-7 + 2] + R)
) 2
_3i+7)-ok
-2

I+ C

. » . o and b.
Let us consider position vector of point O and B are represented by ©
So,

Equation of the line BD is the line passing through O and B is given by
[Since equation af the line passing mrnugh]

F=5+A(E—E': - -
y two points 2 and b

r= E+1{5-E)
=[2?-3}+4ﬂ)+1[@-2?-3}+4ﬂ]

e {2?—3}'+ 4E]+,1{3?+?}-9E—4?+5}-aﬂ]

F= (2?—3}+4ﬂ)+x(-?+13}—1?ﬂ)

Now let us substitute the value r as

Fexity)+zR

Sowe get,
(i +yi+2R)=(2-a)i+(-3+132)] +(4-172)R

Now, let us compare the coefficients of vector i, j, R
x=2-Ny=-3-131,z=4-17h

By equating to A we get,
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x—2=1j y+3=i’ Z_4=1
-1 13 -17
Hence.
The Cartesian form of equation of the line BD is
-2 y+3 z-4
-1 13 -17
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