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Miscellaneous Exercise

1. Find the angle between the lines whose direction ratios are a, b, ¢ and
b—c,c—a a-b.

Answer

The angle Q between the lines with direction cosines. a.b.candb—c.c-a.

@=0. is given by,
c0sO = alb—c)+b(c—a)+c(a-b)
Ja +b +c +J(b—€)2 +(c—a)*+ (a—b)’
= cosQ=0
=0=cos 0
= 0=90"

Thus. the angle between the lines 15 90°

2. Find the equation of a line parallel to x-axis and passing through the origin.

The line parallel to x-axis and passing through the origin is x-axis itself.

(a. 0. D}. whereas R.

Let A be a point on x-axis. Therefore. the coordinates of A are given by Direction ratios

of OAd are (a-0) =a, 0, 0
The equation of OA is given by.
X=lauuislis” — 0
a7k A
L
1 0 0
Thus, the equation of line parallel to x-axis and passing through origin is

=da

— | =

! o
0 0
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3. Ifthelines =1 =Y =2_3%73 g X1 _y=-1_2z-6 are perpendicular,
-3 2k 2 3k 1 -5
find the value of k.
Answer
x-3 y-2 z-3 _x-1_y-1 z-6
The direction of ratios of the lines, —3 2k 2 3k 1 =5 . are =3. 2k. 2and 3k, 1. =5
respectively.

It 1s known that two lines with direction ratios, a,8,¢,and ay.b,, ¢, . are perpendicular, if
S=303k)+ 2k <1+ 2(-5)=0

= -9k +2k-10=0

= Tk=-10

7

ﬂlai +blb: ‘|‘C]_C"2 = 0

Therefore, for k=-10/7, the given lines are perpendicular to each other.

4. Find the shortest distance betweenlines 7= 67 +2 j +2k +A(i —2 j + 2 k)
and 7 = —4i - k+pRi—-2j-2k)-
Answer
A9, The given lines are
F=6i+2j+2k+A(1—2j—2K)......... (1) ,='-=6?—z;'+3k+/:[f—zj—zk'] .......... 1
Pk g 31-2] =2k () P =M=k (3127 -2k (2)
r-‘=a1+/‘_bl &r-'=a3+fibz

It 15 known that the shortest distance between two lines.
- ‘(bl «by).(a,—a,)

| |pxb
?.'=a1 +/‘_bl&;:=a2+/15:

1s given by

d

Comparing
a, =6i+2j+2k

to equations (1) and (2). we obtain

b =i-2j-2k
a,=—4i-k
b, =3i—2j-2k

= a,—a,=(—4i—k)—(6i+2j+2k)=10i -2 -3k

-

i j K
— b xb =1 -2 2|=(4+4)i—(—2—-6)j+(—2+6)k=8i+8j+4k
3 2 -2

= 8 +(8) +(4)’ =12

(BB, ).(a,—a; ) =(81+8/+4k).(101 -2/ — 3k | =—80—16-12 =108

~|p<bs

Substituting all the values in equation (1), we obtain
—108

12
Therefore, the shortest distance between the two given lines is 9 units.

=9
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5. Find the vector equation of the line passing through the point (1, 2, — 4) and
perpendicular to the two lines:

x-8 y+19  z-10 d'.x—ls y-29 z-5
3 16 1 M3 TR T s

Answer
Let the required line be parallel to the vector b given by, b = bll + sz' +b31¢:
The position vector of the point (1. 2. —4)is a =1 +2j — 4k

The equation of the line passing through (1. 2. —4) and parallel to vector b is

=da+Ab

i

F=(i+27—4k)+ A (bi +byj+bik).......(1)

The equations of the lines are

-5 y+19 =z-10
3 -16 7
x—15 y-29 =z-5
3 8 -5 T

Also. line (1) and line (3) are perpendicular to each other.

3B +85, —5b, =0.......(5)

From equations (4) and (5), we obtain

b b, \ b,
(-16)(~5)=8x7 7.~3—3(—5‘] 3.8—3(—16)
ot T
24 36 72
_4_5_b
W

Direction ratios of b are 2. 3. and 6.

S b=2i+3j+6k

Substituting b =27 +3j + 6k in equation (1), we obtain
F=(i+2j—4k )+ (21 +3]+6k)

This is the equation of the required line.
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