010 6.48 : coplanar lines+sums
Show that the lines x+3/-3=y-1/1=2-5/5;x+1/-1=y-2/2=z-5/5 are coplanar. Also
find the equation of the plane containing the lines

¥+3 y—=1 -5

3 1 5 F5ial
and "‘;‘“11=y;2=z;5 @

These lines will be coplanar if

Xo—=%1 ¥2—¥1 %%
a, b, c; |=0
az by €2
-1+3 2-1 5-5
3 1 5 |=26-10)-1(-15+5)=0
-1 . 5

Hence lines are co-planar.
The equation of the plane containing two lines is
X+3 y-1 £-»

-3 | 5 |=0

-1 2 5
=5(x + 3) +1W(y-1)-Hz-5) =0
-5x=-15+10y-10-5z+25=0
-5x+10y-52+0=0
—x+2y-z=0 or x=2y+z=0
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6:48 to 14.02 : angle in terms of vector form

Find the angle between two vectors 5i —j+ kandi+j -k
a=5-j+kand

b=i+j-k

The dot product is defined as
a.b=(5i-j+k)(i+j-k)

. b= (5)(1) + (1)(1) + (1)
a.b=511

a.b=3

The Magnitude of vectors is given by

Bl= \/(52 +(-1)2+1%)=27=5.19

Bl= (1 + 12+ (1)) = vB=173

The angle between the two vectors is

6 = cos 182
|a]|b|
= -1 3
0 = cos .19)(1.73)
= 1 3
6 = cos 07



14.02 10 16.00 : angle in terms of cartesian form
(x-1)/2=(y—-2)/1=(z-3)/2and (x-2)/2=(y-1)/2=(z-3)/1are
the two lines in 3D space then the angle @ between them is given by
m1=2i+j+2k

Im1|=~(22+12+22) =19 =3

m2=2i+2j+k
Im2] = V(22 + 22+ 12) =V9 =3

@ =cos{(2x2 + 1x2 + 2x1 )/ (3 x 3)}
@ =cos-1{(4+2+2)/9}

@ =cos-1(8/9)

16.00 to 21.25 : angle btw line and a plane

Example: Find the angle between the line and plane given below:

. . x—4 y+2 z—6
biaet - gy
Plane: x -2y + 3z +4=0

Solution: Consider 6 to be the angle between the line and the normal to the plane.

From the equation of the line, we find the direction vector as d = (2.6. — 3)

From the equation of the plane, we find the normal vector as 7 = (1, — 2,3)

Now we can use the equation discussed before to find the angle between the line and the

plane:
ajay+byby+eqcy

sind = =

(2.2, 2 [2
NapTh e yay Tyt

in@ P &t i S ol i T | 19
sinf = —— g
V26l (—3)h AT ()73 T4

Therefore, we can find the angle as: 8 =sin™!'—
74

36.30 to0 49.01 : distances and examples



Findthe shortest distance betweenthelines | and |2 whose vectorequations are:
rr=T+j4h (21-54K) (1)

andr =21+j- ke (31-5]42K) (2)

Answer:-

Comparing(1)and (2) withry " =a,  +Ab, " andr; = a; +u by, respectively, we get
ay =1+j,b " =21-j+k

ay =21+j-k by "=31.5j+2k

Therefore (az -a; ) =(i- k)

and by~ x by  =(21-]+k) x(31-5] +2 k)

. ;jlli = 3t-]-7%
3.5 2
E -
by “xbz"| = V9+1+49=v59.

Hencethe shortest distance betweenthelinesisgivenby

10
V39

=(3-0+47
| |b1-’sz+| v33

|(b1 "xb2”)(ay -2, |




49.01 to 54.28 : distance between parallel planes

Distance between two parallel planes 2x +y +2z=8and4x+2y +4z+5=0is
We know that the distance between two paraliel
planes ax + by+cz+d, =0
and ax + by +cz+d, =0is

Therefore, the distance between
4x+2y+ 4z-16=0and4x + 2y + 4z+ 5=0

s
5+16 | l
J16+ 4+ 16|
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