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Example 2:

Find real numbers x, y and z such that
xi+2yj—zk +3i-j=4i+3k
Solution:
Since (x+3)i+ 2y-1)j+ (-z)k= 4 + 3k
Comparing both sides,we get
x+3=42y-1=0, —z=23
1

};:l, }’=: s 7 =-3

Note 2: If I =X,i+Vyj+zKk
Iy =Xl + Yo + 2k

Then the sum vector =

I+ 1 = (X +X)i+ (y) +¥o)j + (2) +2,)k



Example 3
a =3i—2j+5kand b =-2i—j + k.

Find 2 a —3 b and also its unit vector.

Solution:
2a —3b =2(3i—2j + 5k) — 3(-2i —j + k)
=6i—4j + 10k + 6i + 3j — 3k
=12i—j+ Tk
If we denote 2a —3b = ¢ ,then ¢ =12i—j+7k
and e |= 122 + (—1)*+ 7% = /144 +1 + 49
N c _ 12i—j+ 7k
Therefore, C = ﬁ W
c-12 , 1 . 1
194 194 /194

Note 3: Two vectors r_| =3i+ vy j+zk and 1 = X1 + yzj+ zzk are

parallel if and only if L =1 = %1
Xz h Ly




Find the vector whose magnitude is 5 and is in the direction of 4i
3j + k:

Given vector: v — 4i — 3j + k.
Magnitude:

vl =422+ (=3)2+ 12 =16 + 9 + 1 = v/26.

Unit vector:

1
v = 4i — 3j + k).
w”ﬁ{ j+ k)

Vector of magnitude 5:

D
V26

u=>5-v= (4i — 3j + k).



* Product of VVectors:

Scalar product of two wvectors in terms of their rectangular

COIMpOoOnNents.

For the two vectors
a = aii + azj + azk

b = bii + bzj + bak

and
the dot product is given as,

b = (aii + azj + azk) . (bii + bzj + bzk)

a .
= a)b; + azbz +azhzas i = =k*=1
and i.j=j. k=k.i=0

Also a and b are perpendicular if and only if aib) + azbz + azba =0

Example
~—2i+3j+kfind a . b

If a =3i+4j-k. b

Solution:
a . b (3i +4j — K) . (21 + 3j + k)
-6+ 12 —1
5



cross product

If a = aii + azj + aak
and b = bii + bzj + bak
then a x b = (ai1i + azj + aak) x (bii + bzj + bsk)
= (ajbzk — a\bgj — azbhk + azbsj + azbj — azbszj)
= (azbay — asbz)i — (aibz — asb,)j + (aibz — azb )k
This result can be expressed in determinant form as




Example
Find the area of the parallelogram with adjacent sides,

a=i—j+kand b =2j -3k

Solution:
i j k
axbh =11 -1 1
0 2 .’Eq
=i(3 - 2) —j(-3 -0) + k(2 + 0)
=i+ 3j+ 2k

Area of parallelogram=| a x b | = 1 +9 4+ 4
= «fl_*i:-;qwrﬂ Lrt.



Example
Find the area of the triangle whose vertices are
A0,0,0),B(1, 1, 1) and C(D, 2, 3)

Solution:

C(2,2,2)
Since AB  =(1-0,1-0,1-0) __
- (1,1, 1) b
and AC =(0-0,2-0,3-0)
AC  =(0,2 3)
b ok AD,0,0) 5 B(1, 1, 1)
ABxAC =1 1 1 Fig. 21
0 2 3 o
~i(3-2) j (3-0) +k(2—0)
—1-3j+2k
Area of the triangle ABC = % IABxAC| = %J]EH:—S]E + 22
V14 .
= square urnit

¥



- Find the vector whose magnitude is 5 and is in the direction of 41
3j + k:

Given vector: v — 4i — 3j + k.
Magnitude:

v =142+ (-3)2+12 =16 + 9 + 1 = V/26.

Unit vector:

1
v — 4i — 3j + k).
“V%{ J )

Vector of magnitude 5:




. Find the lengths of the sides of the triangle whose vertices are
A(2,4, -1),B(4,5,1),C (3,6, —3) and show that it is right-angled.

tfse the distance formula:

d= v (z2 — x1)? + (y2 — v1)% + (22 — 21)>.

Side A B

AB — /(4 —2)7 4 (5 —4)2 + (1 — (—1))2 =22 + 12 + 22 — /4 + 1+ 4 — 9 — 3.

Side BC':

BC —+/(3—4)2 4+ (6 —-5)2+(—3 —1)2 = +/(—1)24+12 4+ (—4)2 = 1+ 1 + 16 — +18.

Side AC:

AC =~/ (3225 (6 —4)2 + (-3 — (—1))2 =12+ 22 1 (—2)2 =1 +4+4=+9=3.

Check if it's nght-angled:

The square of the longest side BC? — 18 equals the sum of the squares of the other two sides:
AB*+ AC° =3 +3"=9+9=18

Thus, the triangle is right-angled at A.



« HW

For what value of m, the vectors 41 + 2j — 3k and mi - ] + 3k have

the same magnitude?



Q.1

Q.4

Q.5

Exercise

Find a.b and a x b

—

(i) a=2i+3j+ 4k b=i—j+k
@ a=i+j+k b= —5i + 2j— 3k
) a=—-i—j—k b'=2i +j

Show that the vectors 3i — j + Tk and —-6i + 3j + 3k are at right
angle to each other.
Find the cosine of the angle between the vectors:

(i) ‘a=2i—8j + 3k b= 4j + 3k
(i) a=i+2j-k b= —-j-2k
i) a=4i+2j—k b= 2i+4j—k

If a=3i+j—k b=2i—j+kand c=>5i+ 3k, find
(Za+b).c .

What is the cosine of the angle between PiP;and PsP,
If Phvi{2,1,3), Pz2(—4,4,5), Pa(0, 7, 0) and Pa(—3, 4, —2)7




Q.6 If a = [a,.as;.az]land b = [b,,bs.bs], prove that:

?.?ima +of-[af-|pf L

Q7> Find {a+h][a—h}1f a_1+EJ+3kand b=2i—j+k.

Q8 Prove that for every pair of vectors a and b

(a+h]|{a—h]—|_-| —||:l|

Q9 Find xsothat a and b are pe -r:rufln:ulm:,,Q
(i) a=2i+4j— 7Tk r];“d = 2i +6j + xk
(ii) ‘a=xi—2j+ 5k and b=2i—j+3k

Q.10 If a=2i—3j+4kand b= 2j+ 4k
Find the component or projection of a along b p
Q.11 Under what condition does the relation(a.b)* = a°b hold

for two vectors a and b’.
Q.12 If the vectors 3i+j—kand A 1 — 4 j + 4 k are parallel , find value

of .
Q13 If a=i—2j+k. b=i+ 2j—4k. c = 2i—3j + k Evaluate:
(1) (axb).(axc) (ii) (axb)x(axc)
Q.14 If a=i+ 3j—Tkand b = 5i—2j + 4k . Find:
(1) a.b (i) ax b

(ii) Direction cosines of ax b
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