Three Dimensional
Geometry

. TRY YOURSELF

1. Letthed.c.'sof thelinesbel, m,n. Then!=cos90°=0,
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m=cos 60°= —,n=cos 30°=
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2. Direction cosines are
+ 1 L+ 2 L+ 2
J2+(22+22° 124(22+22 " 124+ (22 +22
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or—, —, — or—,—, —.
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3. Clearly, the direction ratios of PQ are
2-6,-3-(-7),1-(-1)
or -4,4,2o0r-2,2,1
Its direction cosines are
-2 ot 2 Tt 1
Je22+22 a2 22422412 |J(-2)2 +22 412

(3)0

Since a is acute,
2 2 2 -1

l:— - ==, =—-—, = — Takll’l —-ve sign

( 3) S m=gan= ( g gn)

2 2 1

+

sl=cosa>0

Required direction cosines are

3" 3" 3
4. The points A, B, C will be collinear if the direction
cosines of AB and BC are the same, (two parallel lines
through a point).
Direction ratios of ABare5-3,1-2,4+1,ie,2,-1,5
Direction ratios of CBare5+1,1-4,4+111i.e.,6,-3,15
or2,-1,5

AB and BC are parallel
But AB and BC have a common point C.

AB and BC are same line
Hence, points A, B, C are collinear.

5. It is given that the line passes through the point
A(1, 2, 3). Therefore, the position vector of A is
i=i+ 2}' +3k. Also, it is parallel to the vector
b =3i+2] -2k
It is known that the line which passes through point @
and parallel to p is given by 7 =+ Ab, where A is a
real number.

F=(i+2]+3k)+A(3i+2j—-2k) is the required
equation of the line.
6. LetA=(3,4 -7)and B=(1, -1, 6)
Now, 4 =3i+4j -7k and b=1i-j+6k
Equation of the line passing through A(d@) and B(b) is
F=d+Mb—ad) or F=3i+4]—T7k+\-2i-5]+13k)

SOLUTIONS
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Equation in cartesian form is

x-3 _y-4 _z47  x-3 y-4_z+7

1-3 -1-4 6+7 -2 -5 13

7. The given line passes through the point (1, -2, 5)

and is parallel to the vector 2 i+ 3} —k.
The vector equation of the line is

F=i-2j+5k+A(2i+3]—k)
x-5 y-7 z+3 Q)
4 -5

8. The given lines are

x-8 y-4 z-5

7 1 3
Any point on line (i) is (4A + 5, 4A + 7, -5\ - 3)
Any point on line (ii) is (7A" + 8, A" + 4, 31" + 5)
For lines (i) and (ii) to intersect, these points must
coincide for some value of A and )".

and

...(ii)

A+5=7N +8 = 4h-7N =3 ...(iii)
A+7=N+4 = 4h-1=-3 (iv)
5L -3=3N+5 = 5L+3\ =-8 (V)

Solving these, we get A = -1; A" = -1
Clearly these values of A and 1\ satisfy (v).
= (i) and (ii) intersect and their point of intersection
is (1, 3, 2).
x+2 y+1 z-3

S22
Any point on the line is A(-2 + 3%, - 1 + 2, 3 + 24)...(J)
Let point A be at a distance of 5 units from the given
point P(1, 3, 3), then
|AP| =5
= J(2+30-1)2 + (<142, -3)2 +(3+2L—3)% =5
= (BL-3)%+(2r-4)>+ (210)* =25
= OA*-18L+9+42% - 161 + 16 + 40> =25
= 17A\*-34L=0 = A (A-2)=0 = A =0,2.
From (i), when A = 0, the points is (-2, -1, 3) ; when
A =2, the points is
(-2+6,-1+4,3+4)ie,(43,7).
Hence, the required points are (-2, -1, 3) and (4, 3, 7).
10. The first line 7=(1—2j+3k)+t(-i+]—2k) is
parallel to the vector b = —i +  — 2k

9. Given line is

The second line 7 = (; - } - 12) + s(; + 2}' - 2IAc) is parallel
to the vector b’ =i+ 2}' —2k
If 0 is the angle between the lines, then
b-b
b1 |

0s0 =
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DM+ M(2) +(=2)(-2)
JE2 412+ (-2)2 12 +22 + (-2)2

5 5 56
V6o 36 18

= 0=cos ﬂ
18

11. The given equations are not in the standard form.
The equations of the given lines can be re-written as

cos0 =

x-2 y+1 z-2 .

3 ) 0 (1)

and X1 _y+3/2 _z+5 (i)
1 3/2 2

Let b; and b, be vectors parallel to (i) and (ii)
respectively. Then,

By = 3i— 2]+ 0k and b, =;+g3+zzz.
If 6 is the angle between the given lines, then
oo il 3M+(2E/+O)Q)
1011621 324 (-2)2 + 02 12 + (3 / 2)2 + 22

=0
= 0=n/2.
12. The equations of the given line are :
x-2 2y+1 5-z
3 2 1
These equations can be re-written as
x-2 y+1/2 z-5
3 1 -1
Clearly, direction ratios of this line are proportional to
3,1, -1. So, the direction ratios of the parallel line are
also proportional to 3, 1, -1.
The required line passes through (1, -1, 0) and its
direction ratios are proportional to 3, 1, -1. So, its
equation are :
-1 _ y+1_
3 1 1773

13. Therequired line is perpendicular to the lines which
2}'+l§andl§2 =f+2}'+2f<

respectively. So, it is parallel to the vector b = by x b,.

areparallel tovectors by =2i-

PGk
Now, b=byxby =2 -2 1|=—-6i-3j+6k
1 2 2

Thus, the required line passes through the point (2, -1, 3)
and is parallel to the vector b=—6i— 3}' +6k. So, its
vector equation is

F=(2i—]j+3k)+NM-6i—3j+6k) [Using 7 =d+Ab]
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7 = (2i— j+3k)+W(2i + j — 2k), where p=-3 1.
14. The given lines are

r= (1+])+7»(21 ]+IA<) and
r=(2+]-k)+2u2i-j+k)

Here a; = (i+]),a, = (2i+j—k),b = (2i = j+k)
(i-k)
Ex(az—al) :(1+3]+]})

Now, (d; —d1) =

= |bx(a,—-a)|=Vv1*+3%>+1% =11

and |b]=+22+(-1)2+12 =6

Shortest distance between parallel lines

:W(ﬁ%——wzﬁzﬁum’ts.
H Je o 6

15. Here, x; =6, y; =1, zy = 4, a, =

cg=landx,=0,y,=-2,2,=2,a,=-3,b,=2,¢, =
-6 -3 -2
3 -1 1
- 2 2

d= 5

J(2-2)2 + (-3-6)2 + (6 - 3)2 \

R
16. Here 4, =i+], by =2i—j+k and
iy =2i+]—k, by=8i—6]+2k
Now iy —iy =1—k
ik
byxby={2 -1 1
8 -6 2
= i(-2+6)— j(4-8)+k(-12+8) = 4i+4] -4k

(A=) (by xby) =4+4=8
|by X by| = V16 +16+16 = 48

— units

|18 |
- r‘_
17. Here @y =(i+ j), by =i+ k and
62:(1+]),b2:—1+} k

Now, 4y —a; =0

A ~

ik
byxby=|1 0 1
-1 1 -

=i(0-1)—j(-1+1)+k(1-0)=—i+k

Now, (dy —d1)-(b; xby)=0 = d=0
Lines are intersecting.

3, by = -1,

2
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