CHAPTER 12 VECTORS AND THE GEOMETRY IN SPACE

Examples:

1- Find the direction and the length of 4 = 3i — 4j

Lengthof A=|A4| =32+ (-4)2=5

—

A 3i-4 3 4
a5 5§

direction of A =
= cosai — sinaj

3
s cosa = 5 > a =53°

Let P isthe firstpoint (x4,y1,21)
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and Q is the second point(x,,y,,2,)

7’6 =z —xi+ (2 —yj+(zz — 2k

OR QP = (x1 — xp)i + (¥ — ¥2)j + (21 — 2)k *
~PQ=—QP
Ex.

1- Find a vector joining A(2,5) & B(4,1)?
AB=(4-2)i+(1-5)j=2i—4j
BA=2-4)i+(5-1)i=-2i+4j

Midpoint: |

The midpoint of the line sigment joining points
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EX. Find the midpoint of the sigment joining P1(3,-2,0)&P,(7,4,4)?

3+7 -2+40+4
2 2 72

the midpoint is ( ) =(5,1,2).

*The coordinates of a point which divides the join of points Py (X;,Yy;) and

P>(X2,Y»)In the ratio m;/m, are :

<m1x2 +myx; mpyq + m1}’2)
my + m, ’ my + m,

Q=

Ex. Find the vector OP3; where Pj is the point which divide the line between P,(2,-1)
P,(-4,3) with a ratio 3/2 ?
3(—4) +2(2) 2(-1) +3(3)

P3=

3+2 ’ 3+2
p,=Si+7;
3_5" 5]
Notes:

1-The vector ai + bj is normal to the vector bi — aj .
2- The vector ai + bj is normal to the line ax + by = c .
3- The vector bi — aj is the vector of the line ax + by = ¢ (parallel).
+ Alaadla
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ax + by = c. 4dlilea g3 afiall Jo 39ae @i + bj 4alall -2
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Ex. Find a vector that is normal to 2i — 3j ?

A = 2i+3j

—_

N = 3i-2j

Note: A parallel B & A=tB
Where, t=scaler , A& B are vectors

Ex. Showthat A = 2i + 3j & B = 4i + 6j are parallel .

_

A=2i+3j
B=4i+6j=2Q2i+3j)=24 . Aparallel B.

Ex. Find a vector tangent and normal to the curve y = %x?’ + % at point (1,1).
_13,1

Sol. y=3x"+7

y =

at (1,1) -y=1

y=x+c - y—-x+c=0

T=-i—j

N=i—j

3

Ex. Find a unit vector tangent and normal to the curve y = x? +5 at (1,5.5).

3
Sol. y==+5
3

at (1,5.5) y=3
~3x—-2y=c
T=-2i—3j & N=3i-2j
Unit vector—i— a3 23
T V=224 (=32 V20 V20
N 3i-2j 3 2

. N
Unit vector = W~ Joricar vz V2o



