VECTORS
TOTAL MARKS(12)
ONE MARK :
1. Define Zero vector
A vector whose magnitude is equal to zero is called a zero vector
2. Define unit vector
A vector whose magnitude is unity is called a unit vector
3. Define coinitial vectors
Two or more vectors having the same initial point are called coinitial vectors
4. Define collinear vectors
Two or more vectors are said to be collinear if they are parallel to the same line,
irrespective of their magnitudes and directions.
5. Define equal vectors
Two vectors are said to be equal if they have the same magnitude and direction.
6. Define negative vector
A vector whose magnitude is the same as that of a given vector but direction is
opposite to that of it, is called negative of the given vector.
7. Find unit vector in the direction of vector d@ = 2i + 3] + k
Solution : @ = 21+ 3j + k
2 dl=vV22+324+12=/4+9+1=+14
a4 _ 2i+3]+k
ldl Vi
8. Find unit vector in the direction of vector d = + j + 2k
Solution : @ = i+ + 2k
sdl=V12+124+22=V1+1+4=+6
4= a _ i+j+2k
|al 3
9. Find the vector joining the points P(2,3,0) and Q(—1,—2,—4) directed from P to Q
Solution : Given OP = 2{ + 3j and 0Q = —{ — 2j — 4k
PQ =0Q — OP = (=1 —2j — 4k) — (21 + 3)) = =31 — 5] — 4k
10. Find the direction cosines of the vector i + 2j + 3k
Solution : d = i + 2] + 3k
cldl=V1IZ+22+32=VI+4+9=+14

- direction cosines are — ,—= ,—
Via ’'Viad 'V14a
11. If AB = 2i —j+kand 0B =31 — 4 + 4k find the position vector of 04
Solution : AB = OB — 04
OA=0B—AB = (31—4j+4k)— (21 —j+k)=1—3]+3k
12. Show that the vectors d = 2{ — 3] + 4k and b=—4i+ 6j — 8k are collinear.

Solution : Condition for collinear is b = Ad

o a=




b =—4i +6j — 8k
= —2(21 — 3 + 4k)
=-2d
~ b =2d where 1 = =2
Hence the given vectors are collinear.
13. Find the angle between the two vectors @ and b such that |d| = 1, |b| =1 and i.bh=1
a.b 1
Jals] -~ mm
0 =cos™11=0°

14. Find the value of x for which x(i + j + k) is a unit vector.

Solution : cos 8 =

Solution : Given x(i +7+ k) is a unit vector
i.e |(xi +xj + xE)| =1
Vel + a2 +x% =1
VaxZ=1= V3x=1

x=1/\/§

15. Write the two different vectors having same magnitude
Solution: @ =1 —2j+3k andb=20+j—-3k

TWO MARK :
1. Find a vector in the direction of vector 5 — j + 2k which has magnitude 8 units
Solution : d@ = 51 — j + 2k
sldl =452+ (-1)2+22=v25+1+4=+/30
. A~ _ 4 _ 5i-j+2k
" 4TE T Ve
Required vector = 8a = 8(

si—j+2k) __ 401-8j+16k
V3o /T 30
2. Find a vector in the direction of vector I — 2j which has magnitude 7 units

Solution : a =i — 2j

lal=y12+ (=2)2=V1+4 =15

La=4_2

TN

i _ a5 (122]) _ 7i-14]
Required vector—7a—7(\/§)_ =

3. Show that the vector i + j + k is equally inclined to the OX, OY and OZ.
Solution : Letd =i4+j + k

Then |d| =V1Z+ 12+ 12 =3

Therefore, the direction cosines of a are (\/%%%)
4. If a is a unit vector such that (¥ + a)(X — a) = 8 then find ||
Solution : d is a unit vector = |d| =1
EZ+a)x—a)=8
X% —|d|* = 8
|X¥]?—-1=38
X]?=9 = |¥| =3
5. If @ is a unit vector such that (¥ + a). (¥ —a) = 12 then find |X|
Solution : d is a unit vector = |a| = 1



x+a).(x—a) =12
|X|? — |d|* = 12
%2 —1 =12
%2 =13 = |%| = V13
6. Find the area of the parallelogram whose adjacent sides are determined by the vectors
a=i+j—/€and5_i—j+12

~

Solution : a—l+]—kandb —j+k
I A N -
axb=|1 1 =i(1-1)-jA+1D)+k(-1-1) =-2] -2k
1 -1 1

|dxb| =V&+4=+8=2v2
.. Area of the parallelogram= 2v2 sq.units
7. Find the area of the parallelogram whose adjacent sides are determined by the vectors

d=3+j+4k andb=i—j+k
Solution: d=3i+j+4k andb=1—j+k

I Y - -
idxb=|3 1 ={(1+4)—j3-4) +k(-3-1) =51+ — 4k
1 -1 1

|laxB|=vZ5 T 1716 =iz =
- Area of the parallelogram= /42 sq.units
8. Find the area of the parallelogram whose adjacent sides are determined by the vectors
G=1—j+3k andb=21—-7j+k
Solution : @ x b = 201 + 5] — 5k
Area of the parallelogram= /450 = 15+/2 sq.units
9. Find the projection of the vector d = 2 + 3j + 2k on the vector b=1+ 2] +k
Solution : @ = 2i+3j+ 2k and b =i+ 2] +k
ab=02)1)+RR)+ @) =2+6+2=10
b| =vITa+1=16

= The projection of the vector d on the vector b= Gl = 1—\/%

10. Find the projection of the vector @ =i — j on the vector b= i+
Solution:d=1—jand b =1+]
b= +EDMD=1-1=0
b =vIFI=+2

The projection of the vector d on the vector b=

11. Find the projection of the vector d@ = i + 3j + 7k on the vector
ab _ 60
Solution : The projection of the vector d on the vector b= B = Vi

12.If @ =5i—j—3k and b =1 + 3] — 5k then show that the vectors @ + b and @ — b are
perpendicular

Solution : .&zSi—j—3I€ and5=i+3j—512

+ —3k)+ (i+3j—5k) =6i+2j—8k

(5t -
(5t—j—3k)—(1+3]—5k) =41— 4 + 2k
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(@+b).(@—b)=(6)(4) + (2)(—4) + (-8)(2) =24 —8—16 =0
Hence @ + b and @ — b are perpendicular vectors
13. Show that (@ — 5) x (d+ 5) =2(d x l—;)
Solution : LHS = (4 —b) x (d + b)
=(dxd +dxb—bxd—bxb)
=0+dxb+dxb—0
=2(d xb) = RHS

14. Find |a| and |B| if (&+ E).(d —E) =8 and |d| = 8|E|
Solution : (& + B) (d — B) =8
> — |5 =8
[8[p]] —[b| =8
64|b| —|b| =8

—,2
63| =8
52 o
B =2 =[5 = [ =22
We have |d| = 8|E| = 8(%3) = %

15. Find the angle 8 between the vectors @ =i +j — k and b= i—j+k
Solution:d=i+j—kandb=1—j+k
ib=0DD+DED+CEEDD =1-1-1=-1

i =vITI+1="3and |B|=vITI+1=13
1

ab !

Angle between the vector = cos 8 = EEE

& 8 =cost (_?1)

ﬂ

THREE MARK :

1. Find the area of a triangle having the points A(1,1,1), B(1,2,3) and C(2,3, 1)as its

vertices using vector method.
Solution : Given 0OA=i+j+k , OB=1+2j+3kand 0C =2{+3j+k

AB=0B-0A=(i+2j+3k)—(i+j+k)=]+2k
AC=0C—-0A=(20+3j+k)-(i+j+k)=1+2j

~

., |tk R R
NowAB XAC=|0 1 2|=1(0-4)—j(0-2)+k(0-1)=—-4i+2j—k
12 0

« |AB x AC| =V16+ 4+ 1 =21
~ Area of triangle = %Lﬁ X R| = %\/21 sq.units
2. Find the area of a triangle having the points A(1,1,2), B(2,3,5) and €(1,5,5)as its

vertices using vector method.
Solution : Given OA =i+j+2k , OB =2i+3j+ 5k and OC =i+ 5 + 5k

AB = OB — 04 = (20 +3j +5k) — (1 + ] + 2k) = 1 + 2] + 3k



AC=0C—0A=(1+5]+5k)—(i+j+2k ) =4 +3k
i ]k
1 2 3
0 4 3
~ |AB x AC| =36+ 9 + 16 = V61
~ Area of triangle = %|Z§ X Za = %\/6_1 sq.units
3. Prove that [&, b,é+ c?] = [d, b, 5] + [d, b, ci]

—

Solution : [d,b,é+d] = d.(b x (¢ + d)) +[d,b,é] = a.(bx¢)

Now AB X AC = =1(6—12) —j(3—0) + k(4 — 0) = —61 — 3] + 4k

= [a,b,é] + [d,b,d]
4. Three vectors @,b and ¢ satisfy the condition @ + b + ¢ = 0. Evaluate the quantity

p=a.b+b.¢+¢d,ifldl=1|b|=4and | =2

Solution: d+b+¢=0
Squaring on both sides
|d+b+ E|2 =0
@l + |b| + eI +2(d.b +
1+16+4+2(d.b+b.¢ +
21+ 2(a. b+Db.é+¢ d) =

(a.b+b.c+c.a)=—71 .'.H,:—%

5. Find a vector perpendicular to each of the vectors @ + b and @ — b where
d=30+2j+2kand b=1+2j—2k
Solution : Given @ = 31+ 2j + 2k and b =1+ 2j -2k
dsay)=d+b=41+4) andd=d—b =20+ 4k

~

LB Tk .
¢xd=\|4 4 o|l=1(16-0)—7(16—-0)+k0—8)
2 0 4

=161 —16j — 8k
. |éxd| = V162 + (=16)2 + (=8)2 = V256 + 256 + 64

=576
=24

. éxd _ 16i-16j-8k
===
|c d| 24
6.1f G = —41— 6] — Ak, b = —i + 4 + 3k and & = —81 — j + 3k are coplanar find 1
Solution : Condition for coplanar is @ (b x ¢) = 0

—4 -6 -1
-1 4 3|=0
-8 -1 3

—4(12+3)+6(—3+24)—-A(1+32)=0
—4(15) +6(21) —A(33) =0
—60 +126 —331=0
66 —334=0



7. Prove that [d + b, b+ ¢¢ +d| = 2[d,b, ¢
Solution : LHS =[@+ b, b+ ¢ ¢ +d +[d,b,é) = @ (b x ¢)
=(@+5).((b+0) x (T+d)
=(@+Db).(bxZ+bxd+Eéxc+Exa)

=d.(bx&)+d(bxad)+d(Ex&)+a(@xad) +b.(bxé)+b.(bxad)+b.(Ex&) +b.(¢xa)
=d.(bx&)+0+0+0+0+0+0+b.(¢xa)
=[a, b,¢) +[a b, v d.(bx&) =hb.(€xad) =¢(@axh)
= 2[d,b, ¢
= RHS
8. Show that the points A(—1,4,—-3),B(3,2,-5),€(-3,8,—5) and D(-3,2,1) are coplanar
Solution : Given 04 = —i + 4j — 3k, OB = 3i+2j — 5k, OC = —3i + 8] — 5k
0D =-3i+2j+k

AB = 0B — 0A = (31 + 2 — 5k) — (=1 + 4j — 3k) = 41— 2j — 2k

AC =0C — 04 = (=31 + 8] — 5k) — (=1 + 4] — 3k) = —2i + 4] — 2k

AD = 0D — 0A = (—31+ 2] + k) — (=1 + 4 — 3k) = —20 — 2j + 4k

4 -2 =2
AB.(ACxAD)=|-2 4 —2|=4(16—4)+2(-8—4)—2(4+8)
-2 -2 4
= 4(12) + 2(-12) — 2(12)
=48 — 24 — 24
=0

~ The points are coplanar
9.1fd=20+2j+3k b=—1+2j+k and & = 31+ such that @ + Ab is perpendicular to ¢,
then find the value of 4
Solution : Given @ + b is perpendicular to ¢
ie (@+1b).¢=0
[(2t+2]+3k) +A(-i+ 2 +k)].Bi+ ) =0
[2t 4+ 2]+ 3k — At +22] + Ak]. B+ ) =0
(R=-Di+Q+2Dj+ B+ k). GBi+)) =0
-V +2+2)M)+B+1)(0O)=0
6—31+24+21=0
8—1=0 ~A=28
10. Find the area of the triangle ABC where position vectors of 4, B and C are
i—j+2k, 2j+k and j + 3k respectively.
Solution : Given 04 = i—j+2k, 0B = i—j+2k and 0C =j+3k

—_— ~

AB=0B-04=(2j+k)-(i—j+2k)=-1+3j—k

AC=0C—-0A=(j+3k)—(i—j+2k)=-1+2/+k
R Y -
Now AB xAC =|-1 3 —1|=13+2)—j(-1—1) +k(-2+3)
-1 2 1




=50+2]+k
. [AB x AC| =I5 ¥4+ 1 =30
= Area of triangle = %|E x AC| = %\/% sq.units
11. If @, b and ¢ are unit vectors such that @ + b + ¢ = 0 find the value of @.b + b.¢ + ¢.d
Solution: Given |d| = |E| =|é =1
d+b+2=0
Squaring on both sides
la+5+¢ =0
P+ |b| + 162 +2(d.b+b.¢+2.d) =0
1+1+1+2(@.b+b.é+¢
3+2(a.b+b.é+2d)=0
(@.b+b.c+éd)=—>
12. Find x such that the four points A(3,2,1), B(4,x,5),C(4,2,—2) and D(6,5,—1) are
co-planar
Solution: Given 04 = 31 + 2] +k, 0B = 41 + xj + 5k, 0C = 41 + 2j — 2k
0D =61+5/—k
AB=0B—0A=(41+x]+5k)— (3t + 2] +k) =1+ (x — 2)f + 4k
AC=0C—-0A=(41+2f-2k)—(3i+2j+k)=1-3k
AD = 0D — 04 = (61 +5j — k) — (3t + 2f + k) = 31 + 3f — 2k

4. (4C x 4D) = 0

1 x—2 4
1 0 =3/=0
3 3 -2

10+49)—(x—-2)(-2+9)+4(3B—-0)=0
9—(x—-2)(7)+12=0
9-7x+144+12=0

—7x =-=35

~x=15



