Question 1:

EXERCISE 10.1

Chapter 10 Vector Algebra

Represent graphically a displacement of 40km, 30° east of north.

L .
OP represents the displacement of 40km, 30° north-east.

Question 2:

Classify the following measures as scalars and vectors.

(i) 10 kg
(iv) 40 watt

(1) 10kg is a scalar.

(v) 107" coulomb

(i1) 2 meters north-west is a vector.

(i) 40°1s a scalar.
(iv) 40 watts 1s a scalar.

vy 107 Coulomb is a scalar.

(vi) 20m/s’is a vector

Question 3:

Classify the following as scalar and vector quantities.

(1) time period
(iv) velocity

(1) Time period is a scalar.
(i1) Distance is a scalar.

(1) distance
(v) work done.

N Scale
A —
10km
P
o/ 40km
30
W< ) >E
v
S
(i1) 2 meters north-east (1i1) 40°

(vi) 20m /s’

(i11) force
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(i11) Force is a vector.
(iv) Velocity is a vector.
(v) Work done is a scalar.

Question 4:
In figure, identify the following vectors.

_.>
a
- —>
d b
W% y
b —>
c
(1) Coinitial (i1) Equal (ii1) Collinear but not equal.

(i)  Vectors a and 5 are coinitial.
. L
(i) Vectors b and d are equal.

(i11) Vectors a and ¢ are collinear but not equal.

Question 5:
Answer the following as true or false.

() a and —a are collinear.

(i) Two collinear vectors are always equal in magnitude.

(i) Two vectors having same magnitude are collinear.

(ivy Two collinear vectors having the same magnitude are equal.

(i) True.
(i) False.
(i) False.
(iv) False
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EXERCISE 10.2

Question 1:

Compute the magnitude of the following vectors:

g S Tl -l T :—LH—L'_L;(
a=i+j+k; b=2i-7j-3k; —\E \E,f Ng)
-—-> =

al= (1) + (1) +(1) =3

-

o= \(2) +(=7) +(-3) =Var 8979 -&2

)

) () () -

Question 2:
Write two different vectors having same magnitude.

-

Lot a=(s—§j+§k] o b:(fzfﬁ;ék]
’;(:,(12+(-2)3+32 =f1+4+9=14
H:,/zﬂlz +(-3)" =4+1+9=114

But azb

Question 3:
Write two different vectors having same direction.

o T T S
Letp:(z+j+k and q=(2r+2j+%ﬂ

L
The DCs of P are
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T N
P+2+12 3
|

1
SN TN EICIN
I S
JELP+12 B
The DCs of ¢ are
oo 2 _ 2
V2 i22 422 243
. 2 2
V2222428 243
2 B

1= —
J2 122422 243

e
But P74

Question 4:
Find the values of x and y so that the vectors 2i+3/ and Xi+ Y/ are equal.

It is given that the vectors 2/+3/ and Xi+ Y/ are equal.

Therefore,
2i+3j=xi+yj

On comparing the components of both sides

=x=2
= y=3

Question 5:
Find the scalar and vector components of the vector with initial point (21) and terminal point

(-5.7).

Let the points be (2.1) and 2(-5.7)
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%b;(—i;2£;(7-nj

=-7i+6]

So, the scalar components are —=7 and 6, and

the vector components are —7i and 6/ .

Question 6:

e VS ~ ~ - ”

Find the sum of the vectors a=i—2j+k, b=-2i—-4j+5k and c=i—6j+7k

=7 A ~ ~

The given vectors are @ =i—2j+k, b=-2i—4j+5k and c=i—6j+7k

Therefore,
a+b+re=(1-2+1)i+(2+4-6)j+(1+5-7)k
—0i-4j—k
=-4j-k
Question 7:

=7 A ~

Find the unit vector in the direction of the vector @ =i+ j+2k

=7 ~

We have a=i+ j+2k

Hence,
|J=JF+P+?
=1+1+4
=6
Therefore,
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Question 8:

1,2,3)

LLLJ
Find the unit vector in the direction of vector PO, where P and Q are the points ( and

(4.5,6) respectively.

We have the given points (1.2.3) ang 9(4.5.6)

Hence, . i ) )
PO =(4-1)i+(5-2)j+(6-3)k
=3i+3j+3k
~J9+9+9
=27
=33

So, unit vector 1s

e n
_Bl43j+3k
i

T T
b The L

Question 9:
- s ~ - ~ ~

For given vectors, @ = 2i~j+2k and b=—i+ j—k , find the unit vector in the direction of the

vector a+ b

-7 A ~ - ~ ~

The given vectors are @=2i—j+ 2k and b=—i+j—k

Therefore,

+6 +'ik
1k

-l
|a+f:[=\}]2+]2 =42

b=(2
i

)i+ (=1+1) j+(2-1)k
j

u, I

Thus, unit vector is
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a+bh i+k

’a+b B N2
I~. 1~
NN

Question 10:

Find a vector in the direction of vector 5i—j+2k which has magnitude 8 units.

~

Let azgi—jq’-ak

Hence,

ﬂ V5 +(=1) +(2)
e
i

Therefore,

a gf—j+£k

‘“z‘;[: s

~

Thus, a vector parallel to 5/ — j +2k with magnitude 8 units is

éazg Si—j+2k
J30
40~, 8~ 16~

= i— + k
NN RN ET)

Question 11:
Show that the vectors 2i —3j+4k and —4i+6/j—8k are collinear.

We have a=§f—§j+3k and b=—&£+8j—§k
Now,
b=—4i+6;—-8k
=-2(§f-§j+ﬁk)
ﬂ
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Since, b=la
Therefore, A =-2

So, the vectors are collinear.

Question 12:

Find the direction cosines of the vector i+2j+3k

=7 ~

Let a=£+2j+§k

Therefore,
PN
_Ji5a+9
=14

1 2 3 J
Thus, the DCs of a are [\/ﬁ\/ﬁ J14

Question 13:

Find the direction of the cosines of the vectors joining the points A(1,2,-3) and B(-1.-2,1)
directions from A to B.

The given points are A(1,2,-3) ang B(-1-2.1),

Therefore,

N

4B = (—1-1)i+(-2-2) j+ {1-(-3)[k

= 2i-4j+4k
[%T: J2) +(-4Y +4
=v4+16+16
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[ 2 4 4] ( 1 2 2}
L e Hesalll e R o o
Thus, the DCs of 4B are \ 6 6 6 37 373

Question 14:
Show that the vector i+j+k is equally inclined to the axis OX, OY and OZ.

=7 A ~

Leta=i+‘j;k

Therefore,
H: N/OESEINE
=3

1 1 1
Thus, the DCs of a are [\E , \6\@]

Now, let @, and 7 be the angles formed by a with the positive directions of X,» and z axes
respectively

Then,
c:::::osc:)c—L c:o&*.[i—L cos it
B B B

Hence, the vector is equally inclined to OX, OY and OZ.

Question 15:
Find the position vector of a point R which divides the line joining two points P and Q whose

position vectors are i+2j—k and —i+j+k respectively, in the ratio 2:1.
(i) Internally
(i1) Externally

Position vectors of P and Q are given as:

~

W~ A~ LUT” ~ ~ o~
OP=i+2j—k and OQ=—i+j+k

(i)  The position vector of R which divides the line joining two points P and Q internally in
the ratio 2:1 is
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i 2(if$j§k)+.1(£+§j:k)
2+1
(—§i+§_j+§k)+tf+§j:k)
B 3

_:£+z1j;k
3

r, 4. P
=——i+—j+-k
3 3 3

(i)  The position vector of R which divides the line joining two points P and Q externally in the
ratio 2:1 is
B 2(~f+;+k)4(f+2j~k)
OR =
2-1
(-2i+2j+2k)-[i+2j-)
B 1

:—§f+§k

Question 16:

P(2,3,4)

Find the position vector of the mid-point of the vector joining the points and

Q(4,I,—2)_

The position vector of the mid-point R is
iy (§i+§j+:1k)+(:li-:_j—£k)
OR =
2
(2+4)i+(3+1) j+(4-2)k
2
6:‘+21j+§.{'
B———
=3+ 3i+k

Question 17:

T A ~

Show that the points A,B and C with position vectors, a=3i—4j—4k,b=2i—j+k and

7 A

¢=i-3j—5k respectively form the vertices of a right angled triangle.
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Position vectors of points A, B, and C are respectively given as:

LA ~ ~

= 3:—4; 4k b=2i—j+k andC—!—3j Sk

Therefore,

1

(2-3)i+(~1+4) j+(1+4)k

|

&
I s|E

&

2

I

b
l

&
Il
3y 0 | »
+
>
.
i
_n
==

—b=( :2§f+(-3+|jj+(-5-lik

=

1l Il |
&

—

LH

~.‘:'L

+

f_"\

.h

e

(8}

—_—

o

+

,-—-\

.h.

+

wn

"!-—l'

Now,

5

AB| =(-1)" +3?+5 =1+9+25=35

(=1 +(=2) +(=6) =1+4+36=41

5 &
I

CA =22 +(-1) +1? =4+1+1=6

|%F+‘%F=35+6

by

Thus, ABC is a right-angled triangle.

Also,

Question 18:
In triangle ABC which of the following is not true.

(A) AB+%’%+%,=

0
(B) AB+BC-AC =0
(C) AB+BC-Cd=0
(D) AB-CB+CA=0
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A >'B

On applying the triangle law of addition in the given triangle, we have:

= AB+BC=AC (1)
A o

0B (& It
= AB+BC+CA=0 55 2)

Hence, the equation given in option A is true.

Now, from equation (2)

i o

Hence, the equation given in option B is true.

Also,
Bling
= BC+CA=0
1 liig
= 0
Hence, the equation given in option D is true

Now, consider the equation given in option C,

AB+ BC— Cﬂﬁ@
= AB+BC=CA4 ...(3)

From equations (1) and (2)
= AC=CA
::>1Dsl[§.‘-'=~A
= AC+AC=0
I3
=>24C=0

1 g
= AC=0
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Which is not true. So, the equation given in option C is incorrect.

Thus, the correct option is C.

Question 19:

If @ and & are two collinear vectors, then which of the following are incorrect?
(A b= Z,a', for some scalar A

(B) a;iﬂ ‘ ‘

()  the respective components of @ and b are proportional.

(D) both the vectors a and b have same direction, but different magnitudes

If « and b are collinear vectors, they are parallel.

Therefore, for some scalar A
b=Aa

If A =+1, then a=+b

- ~

If a=a,i+ a;.j+a:k and bzb:£+b;j+b;k

Then,

=b=Aa
= b::'+b;,i+b;k =1 (anlf +a;;'+a:k)

= hi+b, j+bk=(Aa)i+(Aa,) j+(Aa; )k

Comparing the components of both the sides

= b] = la,
_)
=b,= lag
-
= b3 = /’{01
Therefore,
b_b_b_,
1 a? {‘L\S

Thus, the respective components of a and b are proportional.

However, a and » may have different directions.
Hence, that statement given in D is incorrect.

Thus, the correct option is D.
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EXERCISE 10.3

Question 1:

Find the angle between two vectors a and b with magnitude V3 and 2, respectively have

a:b = \/6

It is given that

g

|b =2
——
a.b = \fg
Therefore,
— Jg = \/gx 2cos0
J6
= cosf =
\Ex2
= cosd =—=
V2
=6="1
4
Question 2:

Find the angle between the vectors i—2/j+3k and 3i—2j+k .

Let ;;f—ij-l—gk and E:':%I—’Z\j—:k
Hence,
‘c:[:\,’l?'+(—2)2 +3* =1+4+9 =14
|§[= P +(2)+P =\o+4+1=\14
—_3 e ~ ~ ~ ~
a.b:[i—2j+3k)(3.f—2j+k)
=|><3+(—2)(—2)+3><l

=3+4+3
=10

Therefore,
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— 10 =14+/14 cos0

= cosf =—
= 60 =cos ‘[é)
7

Question 3:

. A

Find the projection of the vector =/ on the vector i+ /

=7 A ~ =7 A ~

Let a=i—j and b=i+Jj

Projection of a on b is

Question 4:

Find the projection of vector i+3/+7k on the vector 7i—j+8k

= A ~

Let a—£+3;+7k and b= 7s—j+8k

Projection of a on b is

{3 JTZ {03+ 70)

(7-3+56)

\/49+|+64

60

o

Question 5:
Show that each of the given three vectors is a unit vector which are manually perpendicular to
each other.
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%(i;‘+§j+8fc), %(35—8#5'%), %(6‘"" ij_gk)

Let
- e ~ ~
a:%(21+3;+6k)=—i+%j+gk
o . ~ ~
b:%(31—6;+2k]:%1—gj+%k
il T > 3
C=;(6I+2]—3)’()=—1+?j—;k

Now,

<
1

S EECEER T
=+ = H = =dmtmt—==1

7 7 7 49 49 49

2> I3V 6Y (2 [9 36 4
b= =| +|-=| +[=| = —=+—=+—=1

7 7) "\7 49 49 49

(& - s
—| F| = | =— = J— =

7) "7 7 49 49 49

So, each of the vector is a unit vector.

A |
-
1l

Hence,
- 2 3 3 6y 6 2 6 18 12
ab=CwsEd s Sl E P S s )
7 7" 7 7) 7 7 49 49 49
=3 362 [ 6] 3 2 18 12 6
Po=" i = || == o = &0
7 7 7 7 7) 7 49 49 49
> 2 6 3 2 6 3 12 6 18
cad=—Y—+—x—F—%|——|=z=—+4+—+—=10
7 7 7 7 17 7 49 49 49

So, the vectors are mutually perpendicular to each other.

Question 6:

i T8 -

Find H and

It is given that (;L gj(;’_ b)=8 and H: SH
Therefore,
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G

=aa—-ab+ba—-bb=28§

I
= () - =
< -
:>63‘£_)F=9
sHf=2

63
- [3

= |bl=,—
63

2 28
"3

7o
_8><2\/§
N
_16v2
RN

Now,

Question 7:

Evaluate the product (3;_ ng(z‘:+ 75)

—_— — —_— — —_— — —_——

(3a e Sb_j(Za +7b)=3a2a+3a.7hb—5b.2a—5b.7b
— - -

= 6aa+2lab—10ab-35bb

o
=6‘;r +11ab—35|f:f

Question 8:

Find the magnitude of two vectors a and b‘, having the same magnitude and such that angle
1

between them is 60° and their scalar product is 2
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Let 6 be the angle between a and b

- ]
It is given that H: H, ab= 2 and 6 =60°

Therefore,
! = ‘Jbﬂcos 60°
2
1 1
—>—=ld| X—
2 2
=|df =
-1
Question 9:

Find H, if for a unit vector a, (‘:_ ‘;j (;L ‘:j =12

(x—;j.(x+.;j=12
= o o
X+xa—ax—aa=12

o |T—12

UUUUUU
HlH
I|

= | _=

Question 10:

by ~

If a=2i+2j+3k, b=—i+2j+k and ¢=3i+ J are such that a + b is perpendicular to ¢, then
find the value of 4.

—7 A -7 A

We have @ = 2i+2j+3k, b="i+2j+k and ¢=3i+/ are such that a+ib is perpendicular to

C

Then, o

a+,1b=(§f+§j+§k)+a[if+§j$k]

:(2—/1’)‘{+(2+2&j\j+(3+lj\k
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Now, . -
:(aﬁ-}va.c:(l
=[(2-A)i+(2+22) j+(3+a)k |-(3i+)=0
=3(2-2)+(2+24)+0(3+4)=0
=6-34+24+24=90
=-1+8=0
=A=8

Question 11:

Show that Hb * Ha is perpendicular to Hb - H’g , for any non-zero vectors a and b

(D -0 - 5 - 22
AR-AH

Question 12:
If aa=0 and a.b =0, then what can be concluded above the vector & ?

We have a.a=0 and a:b'zo

:>|;F=O
:];rzo

Therefore, a is the zero vector

Hence,

Thus, any vector b can satisfy ab=0

Question 13:

If a,b,¢ are unit vectors such that a+b+¢ =0, find the value of ab+hc+ca.
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We have @,b.¢ are unit vectors such that a+bh+c=0

Therefore,
- = - = - -
|a+b+;r=(a+b+c_*j.(a+b+;j
- =
Oz‘fjr+‘EF+|EF+2(a.b+b.c+c.a
- o
0:]+1+]+2(a.b+b.c+c.a
- -5 _
(&b+b£+€ﬂ =—
2
Question 14:

If either vector a=0 or b =0 , then ab=0. But the converse need not be true. Justify the
answer with an example.

Let a:ii+aj+3k and b:§i+§j—8k

Therefore,
ab=2(3)+4(3)+3(-6)
=6+12-18
=0
Now,
H:x/zﬁ +4% +3% =429
-
=az0
H:,bz +32+(-6)" =+/54
%
=h=0

So, the converse of the statement need not to be true.

Question 15:

If the vertices A, B, C of a triangle ABC are (1,2.3),(-1,0,0),(0,1,2) respectively, then find
g :
ZABC . [ ZABC is the angle between the vectors B4 and %]

Vertices of the triangle are A(1,2.3), B(-1,0,0) 44 C(0.1.2)
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Hence,

~ ~ ~

BA={1-(1)}i+(2-0)+(3-0)k
D[E_)=§f+£j+§k
BC ={0—(~1)}i+(1-0) j+(2-0)k
—itj+2k
BA_BC=(2:+2_;+3k)(;+ j+2)
=2x1+2x1+3x2
=2+2+6
~10

Eﬂ?:dz%zhf
=\4+4+9
=17

P12

—J6
%ﬁ%: ‘%%Tcos (£4BC)

Therefore,
=10 =\/1_7X\/E(COSZABC)

10
= cos|{ LABC) =
( ) \“?X\/g
10
= (LABC)=cos™'| —
( ) (\f]02]

Question 16:
Show that the points A(1,2,7), B(2,6,3) and C(3:10-1) are collinear.

The given points are A(1,2,7), B(2,6,3) apq C(3,10-1),

Hence,
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A= (2-1)i+(6-2)j+(3- 7)k~z+4; Ak
%](%I?:@ 2jf+(10 6)]-1—( l—3)k=:+4]—4k
=(3-1)i+(10=2) j+(=1-7)k = 2i +8; - 8k

L 3
I

* +4% +(-4) =V1+16+16 =33
> +4° +(—4) =V1+16+16 =33
=22+ 8 +8 =4+ 64+64 =233

ﬁﬁé@*

°F

Therefore,

&

55
_2\/_

- e

Hence, the points are collinear.

Question 17:

~ ~

Show that the vectors 2i—j +k i-3/-5k and 3i—4j—4k form the vertices of a right angled
triangle.

Let%}u 2f—f+k Bﬂ;}-_@mgk and 55':5;—2{;—2,&

Hence, R L
AB = (1-23i+(-3+1)j+(-5-1)k="i-2j - 6k
=(3-1)i+(—4+3)j+(-4+5)k=2i— j+k
Y= (2-3)i+(~1+4) j+(1+4)k="i+3j+5k
? 2 2 2
91@ = \f(—l)“ +(=2) +(-6)" =V1+4+36 =41
) 2
%:\123+(—1)'+13:\f4+1+1:\/6
* oy
%z,;’(—l)’ +37 45 =J1+9+25=4/35
Therefore,

|%F+‘\T4LET=6+35

=41

|
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Thus, A4BC is a right-angled triangle.

Question 18:

If @ is a nonzero vector of magnitude ‘@’ and A a nonzero scalar, then Aa is a unit vector if

(A) 2 =1 (B) A=-1 ©) 2=/ o

:>&.s:[=l
= 3]fa] -1
=1

4

A,
4]

= a=

Hence the correct option is D.
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EXERCISE 10.4

Question 1:

Find |“Xl:[, ifa=i—Tj+7k and b=3i—2j+2k

We have’ a;t'—aj-l-:;k and b:§i—§j+§k
Hence,

ik

- -

axb=|1 -7 7
3 -2 2

= i(~14+14)= j(2-21)+k(-2+21)
~19/+19%
Therefore,
Bid 2 2
|ax[:[= (19)° +(19)

=2x(19)’

=192

Question 2:

T A

Find a unit vector perpendicular to each of the vector a+b and a—b, where a=3i+2;+2k

and b;s‘+§j—§k_

We have a=§i+§j+§k and b;£'+§j—§k_
Hence,

a+b=4i+4j
e

b =204 ak

Therefore,
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?_ %R
(;er_jx(:—gj: 4
2

f£]6)—:_j(16);k(—8)

—16i-16—8k

[ T SN
A o

s

‘(;ij(a_’—gj‘ = 16" +(-16) + (-8)} =22 x8 + 2° x & + 8

=822 +22 +1=8J9
:8)(3:24

So, the unit vector 1s

=ik

Question 3:

If a unit vector & makes an angle 3 with i, 4 with J and an acute angle 6 with k , then find

0 and hence, the components of a.

- ~ ~

Let the unit vector 4 =¢i+a,j+ak

Jo

Then,

Now,
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a
cosf =ﬁ:> a; =cosf
a

Therefore,

=.al +a; +ai =1
] 2 1 2
:>[—) +[—] +cos’ 0 =1
2) "\
1 1 )
= —+—+c0s 0 =1
4 2

:>§+00536'=1
4

::»coszt%'zl—ézl
4 4

1
= c0sf =—
2

=0 -

3

Hence,

a1
a,=Cco05s—=—
; 3 2

111
6 = £ ‘ [_5?9_]
3 and components of ¢ are \2 V2 2

So,

Question 4:
Show that (a _E:jx(a”;j - Z(axf:j
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LHS:(;—E:)x(;H:)
=(:—b x:+(;—b b
—- ) e =) = o = =

=axa—-bxa+axb-bxb
P g

=04+axb+axb-0
.3

=2axh
= RHS

Question 5:

Find 4 and i if (if+8j+23k)x[f+ij+ﬁk)=o

We have (i”éﬂ'z%k)x‘(”ijﬂzk):o
Therefore,
= (§i+8j+2§;{-)x(f+i\j+ﬁk);0

~ ~

i j ok
=12 6 27|=0i+0j+0k
1 A u

— (61— 272)~ (21~ 27) + k(22— 6) = 0+ 0 + 0k

On comparing the corresponding components, we have:

6u—274=0
2u-27=0
2L-6=0
Now,
2L-6=0=>1=3
2y—27=0:>u=%;
Question 6:

Given that a.b=0 and axb=0. What can you conclude about a and b?

When a;g,': 0


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Either H: 0 or H:O

Oralb af Hio and Hio)

When axb =0

Either"”q= O or H: 0

orallb (if [ +0 g % 0y

Since, a and b cannot be perpendicular and parallel simultaneously.
So, a=0 or b=0.

Question 7:

Let the vectors @.b,¢ given as @i+a,j+ak bitb j+bk ci+c,j+ck Then show that

- - - - -_—r -
ax(b+gj=axb+axc

We have

a =a:f+a;,i+a;k

b=bi+b,j+bk

c=qi+c, jtek
Then,

(b+;j =(b+¢)i+(by+c,)j+(b+c)k
Now,

A ~ ~

2

- _,_j i j k 7,[%(@+cg)—aq(bz+¢-2)]_A_),|:a,(b:+c:,]—a;(b,+cl)]J
)| q

ax(b+ 4 a, |= ~
b+e b+e, bt +k[al (b2+cz)_az(b| +¢ )]
(i [azbs +a,¢, —ah, - G;C:,_] -I:\j[—alf); —ac,+ab + agcl]

L +k[ab, +ac,—a,b—ax ] J

Also,
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n,

i k

s /
axc=|a, a, a,
¢, ¢

= i[aye, —ac,]+ jlase —ae, ]+ k[ae, —ay,]

Therefore,
- j - _j [i[ayb, —ab, |+ j[ab, —apb,]+ k[ah, — ab]
(axb +(a><c =| . - a
tila,e, —ae, |+ jlase, — ae, |+ k[aye, —asq |
B F’:f[.c}'zb_; +a,c, —ab, —a_qcz];j[—a,bg —ac, +ah +ayc |
ik [c;rlfzi2 +ac, —a,b —axc, ]
Thus,

-— - - — —_—r -
ax(b+;j=a><b+a><c

Hence proved.

Question 8:

If either a=0 or »=0, then axh=0. Is the converse true? Justify your answer with an
example.

Let a=§z’+§j+4}ik and l’)=a£‘+€j+§k

Therefore,
oo | Jj ok
axb=[2 3 4
46 8
= i(24-24)- j(16-16)+k(12-12)
=0
Now,

|,;[=\/23+33+42 =29
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Thus,
az0

|!:[=\/42+62+82=\/I]6

Also,

Thus,
b#0

Hence, converse of the statement need not to be true.

Question 9:
Find the area of triangle with vertices 4(1,1,2) B(2,3,5) apg C(L5.5),

Vertices of the triangle are A(1,1,2) B(2,3,5) apq C(1.5.5)

Hence,
AB=(2-1)i+(3-1)j+(5-2Jk
|]E"=Ai+§j+§k
BC=(1-2)i+(5-3)j+(5-5)k
=liv2j
Therefore,
1 OB
_ ar(A4BC)=—|4Bx BC
Area of the triangle 2
Now,

s

f A.
B B0 =]
-1

i(=6)=j(3)+k(2+2)
=—\%i—§j+3k

I%; %@T: JEO) +(-3) + 4
=\36+9+16
=J61

o N~
=

I,

Therefore,
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Question 10:
Find the area of the parallelogram whose adjacent sides are determined by the vector

_ A ~ ~

a=i—j+3k and b=2i-Tj+k.

= A ~ ~

We have a=i—j+3k and 5)25.1'—%}"-!:\:’{

Hence,
gy [E J B
axb=[1 -1 3
2 -7 1

=i(=1+21)- j(1-6)+ k(-7 +2)
—20i+5/— 5k

jaxt{-\20 515
=/400+25+25

=152

Thus, the area of parallelogram is 15+2 square units.

Question 11:

. T - V2 .
Let the vectors « and b be such that |a =3 and 3 ,then axb is aunit vector, if the angle

between a and b is
T

(A) 6 (B) 4 ©)

3 (D) 2

2 -
We have H: 3, H:T and |aXbT:1

Therefore,
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:H;ﬂb sin@|=1

:>3><T2><sin9=1

=sinf =—
J2
=9="
4

Question 12:
A : ln . ~
. . . . —i+—j+4k
Area of the rectangle having vertices A, B, C and D with position vectors 2 ,

'i+r_,i+:1k 'i—rj+2k :z'—:j+2k . .
2 2 and 2 , respectively is

9

1
(A) 2 (B) ! (€) 2 (D) 4

_ A(inr_,w?ik] B[Hfﬂﬁk} C(f—:jJrzlk] D[Q‘-f}@k}
We have vertices 2 , 4 , 2 and 2 )

Therefore,

2 2
Now,
i ]
me o || 7
ABxBC =2 0 0
0 -1 0
=k(-2)

=2k

LR
=2

So, area of the rectangle i1s 2 square units.
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MISCELLANEOUS EXERCISE

Question 1:

Write down a unit vector in XY-plane, making an angle of 30° with the positive direction x-
axis.

-

Unit vector is 7 =cos8i+sin8j where 0 is angle with positive x-axis.
Therefore,
¥ =c0s30% +sin30°;
= ﬁz’ +—=j
2 2 J
Question 2:

Find the scalar components and magnitude of the vector joining the points * (%:%:%) and

Q(xzsyzﬂzz),

We have P(xl’yl‘zl) and Q(xzsyjazg)

Therefore,

PO=(x, -x,)i (y ~3)i+(z-2)k

‘[[BT \/,\, - X, y }I) +(.72—z])2

Hence, the scalar components of the vector is {(”"3 —5)+(n-»)+(z -4 )} and magnitude of

the vector is \/(x’ ) +(3:—» )2+(23_Zl )2 .

Question 3:

A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north and stops.
Determine the girl’s displacement from her initial point of departure.

Let O and B be the initial and final positions of the girl, respectively.
Then, the girl’s position can be shown by the below diagram:
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‘\.’

. B
3eﬂ~‘§
W A 60" E
- A 4 km O -
'S
We have:
B Tn S
OA=-4i
AB =i|AB|cos60° + j|AB|sin 60°
LT g
2 2
3, 33,
=—]4+— }
) 2
By the triangle law of addition for vector,
OB=OA+48
- (3 L 3E ]
:(—4r)+ —i+—
2 2
[ 3] NG
=| 4+—|i+—
2 2
-8+3). 33
2 )72
-5 33>
=—1J+ J
2 2
=5 W3
Hence, the girl’s displacement from her initial point of departure is 2 3 .

Question 4:

Ifa=b+ c‘, then is it true that H: |J+ |CT7 Justify your answer.
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In AABC

CB=a,CA=b and TH=c

By triangle law of addition for vectors

04 -

a=b+c

By triangle inequality law of lengths
T
Hence, it is not true that H: |J+ |CT

Question 5:

~ ~

x(i+j+k)

1S a unit vector.

Find the value of x for which

We have a unit vector xIE +J +k)
Therefore,

—

x’(:‘-ljj-:k)‘zl
=SJxXP+x7+x =1
= 3x? =1

:yfhzl

= x=t—

1
J3
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Question 6:

=7 A ~

Find a vector of magnitude 5 units, and parallel to the resultant of the vectors @ =2i+3j—k

and f‘)zhi—ij-:k

We have a=if+§j—hk and b;f—ij-;k

Hence,
c=a+b
=(2+ij+(3—25j+(—l+ljk

=3i+j
|CT= V3 +1°
=9 +1

=10

Therefore,

So, a vector of magnitude 5 and parallel to the resultant of a and bis

- fv)

s Sk
2 2
Question 7:
If a=i+j+k, b=2i-j+3k and ¢=i-2j+k find a unit vector parallel to the vector
2a-b+3c.

7 A ~ ~ ~

We have a=i+ j+k, b=2i—j+3k and c=i-2j+k

Therefore,
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- = = A A T i A
2a-—b+3c=2(f+;+k)-(2f~;‘+3k]+3{:‘-—2j+k)
=254 242K~ 2i 4+ -4 3 - 673k
=§i—§j+ik
- - >
|2a—b+3q= 3 +(-3) +2?
=v9+9+4
=22

So, the required unit vector is

2a-b+3c  3i-3j+2k
|Za—b+3c: \/Z

3 302
V227 V227 V22

Question 8:

Show that the points A(1.-2,-8),B(5.0.-2) and C(11.3.7) are collinear and find the ratio in

which B divides AC.

We have points A(1,-2,-8),B(5,0,-2) 4pq C(113,7)

Therefore,
AB = (5-1)i +(0+2) j +(<2+8)k = 4i+2,+ 6k
BC =(11-5)i+(3-0) j+(7+2)k = 6i+3/+9%
= (11=1)i+(3+2) j+(7+8)k =10i+5+15k
B = V#7746 =16+ 4436 =56 = 244
|%n§f= 6> +32+9° =36+ 9+81 =126 =314

EFT: V102 +5% +15% =100+ 25+225 = /350 =5/14

Now,

|54‘ET+]§’8‘T: 214 +3J14
=514

-|48f
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Thus, the points are collinear.

Let B divides AC in the ratio A :1

Therefore,

B 20€+04

(A+1)

b Sk ,3.(]0[5+§j+3k)+.(1‘~§j~§k)
A+1

::»(A+1)(§z‘-§k):11iz+3ij+7ik$f-§j—§k

= 5(A+1)i-2(A+1)k =(114+1)i+(34-2) j +(7A-8)x
On equating the corresponding components, we get
=>5(JL+1):(11/1+1)

=5A+5=111+1
=6A=4

:*-)-.zE
3

Thus, the ratio is 2:3.

Question 9:
Find the position vector of a point R which divides the line joining two points P and Q whose

position vectors are (2a+gj and (a_3gj externally in the ratio 1:2. Also show that P is
midpoint of the line segment RQ.

We have OP =2a+b,00 =a—3b

It is given that point R divides a line segment joining two points P and Q externally in the ratio
I:2.

Then, on using the section formula, we get:
i 2(2a+b_j—(a—2f:j
OR = 51

e e e

_4a+2b-a—-3b

- -

=3a+5bh
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Hence, the position vector of R is 3a+ 5h

LILLT™ LACT
00+ OR
2

Thus, the position vector of midpoint of

5“&%;@_ (;-35j+(3;+55§

ra
(§]

Thus, P is the midpoint of line segment RQ.

Question 10:

The two adjacent sides of a parallelogram are 2i—4,/+5k and i~2j-3k . Find the unit vector
parallel to its diagonal. Also, find its area.

Diagonal of a parallelogram is at+h

a+b=(2+1)i+(-4-2)j+(5-3k

= 55—6}+§k

So, the unit vector parallel to the diagonal is

- -7

a+bh  3i—6j+2k
‘G'"' f’l 3% 4 (~6)" +22

3i-6j+2k
 J9+36+4
3i-6j+2k
-

- L-d 31

Area of the parallelogram is |a HJ
Now,
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—)—)rfk

axb=2 -4 35
1 -2 -3
Zi(12410)= j(~6-5)+ k(4 +4)
=22i+11j
=11(§if;’)

—_
|a+bT:]]\/'22+13:11J§

So, area of parallelogram is 11V5 square units.

Question 11:
Show that the direction cosines of a vector equally inclined to the axis OX, OY and OZ are

1 1 1
i e :} e > T
[ﬁ V3 \/5]
Let a vector be equally inclined to OX, OY and OZ at an angle «

So, the DCs of the vectors are cosa ,cosa and cosa .

Therefore,
cos’a+cos’ax+cos’ o =1

—3cos’a =1

) 1
:>cos‘or=§

1
=cosa=t—
3
{2 L
Thus, the DCs of the vector are 3 A3 N3,

Question 12:

7 A ”~

Let a=i+4j+2k b=3i-2j+7k and ¢=2i—j+4k . Find a vector d which is perpendicular
to both @ and 4, and c.‘c‘E}:]S.

Let 5; dn,z’ + d;_;‘ + d:k
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Since, d is perpendicular to both a and b', we have

da=0

—d +4d,+2d,=0 (1)
And

b=0

=3d,~2d,+7d,=0  ...(2)

Also, it is given that

;.97:15

=2d,—d, +4d, =15 %)

On solving equations (1):(2) and (3), we get

g 160, 5, 70
3 B 3 - 3
Therefore,
[+
B 160, 5. 70,
3 3 3

:é(lﬁﬁf—%j—?ﬁk)

Question 13:

~ ~

The scalar product of the vector i+ /+k with a unit vector along the sum of vectors 2i +4/ —5k

and Ai+2j+3k is equal to one. Find the value of 1.

(§f+21j—3k)+(if+§j+§k)=(2+Ajf+8j—§k

Therefore, unit vector along (:i'{ - Sk) * ():I ¥ %j +?k) 1s o
(2+A)i+6j-2k  (2+A)i+6j-2k  (2+A)i+6j-2k

Jo+2) +6 +(<2) CJa+da+422 43644  JAP+a1+44

Scalar product of i+ j+k with this unit vector is 1.
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~ (2+A)i+6j-2k |
:>(1+;+k){ T e }_I
(2+2)+6-2
A rarvas
TR M = 146
= A2 +4A+44=(1+6)
= A2 +4A+44 =22 +121+36
—81=8
=>Ai=1

=

Question 14:
If a,b,c are mutually perpendicular vectors of equal magnitudes, show that the vector a+b+ ¢

is inclined to @.,b.c

Since, a,b.¢ are mutually perpendicular vectors of equal magnitudes
Therefore,

T o o

ab=bc=ca=0
7-A-A

Let a+b+c be inclined to a.b.c at angles 6,.0,,6; respectively.
- = A S PN ‘T

And

a+b+cla _aat+batca _

a+b+c, a+b+(, ‘a+b+c

(:+;;+<: f? :;_,_;;;l:; ‘b
_[a+b+c - a+b+¢ a+b+<,|b |a+b+£

—;; —n“””
(“+ +tc).c _ac+bc+ce

cosf, =

|a+b+c|

Since H=H= H,cost?l =c0s 0, = cosb,

Thus, 6, =0, =6,

Ia+b+c
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Question 15:

'-* s - ' -
Prove that (a % }:5 .(a +f;3 o |;F * |;F ifand only if @ and & are perpendicular, given a #0,6# 0

— - >
ok e R
= o o o
:>aa+ab+ba+b.b:.;(+‘!;r

= | +2ab i =[] +[f]

::>2ab 0

——
=ab=0

Thus, a and b are perpendicular.

Question 16:
If O is the angle between two vectors a and &, then a.b=0 only when

T T
0<8<— 0<0<—

@ 2 (B) 2
(C) 0<0<m (D) 0<O<x
ab>0
:>|;”b cos@ >0
= cosO =0 [ HZO and ‘!:[20}
=0<0 SE

2

T
~ L 0<0<—
Hence ab >0 if 2

Thus, the correct option is B.

Question 17:

Let « and b be two unit vectors and 0 is the right angle between them. Then a+5 1is a unit
vector

T 0=
3

©

NG

T
2

(A) (B)
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We have a and b4, two unit vectors and 0 is the angle between them.

7-F-

Now, a+b 1s a unit vector if |a +J: I
Therefore,

Then,

= ;+b : .f:+b =1
(s ev)=1,
=aa+ab+ba+bb=1
h —3—
z‘c:r+2ab+‘éjr=l
:>12+2|£:HJCOSB+|2:I
= 1+2(1)(1)cosf +1=1
|
= cosf =——

2
—=0="
?

27

o : 0=
Hence, a+b is a unit vector if 2

Thus, the correct option is D.

Question 18:

The value oflf'(j Qk);\"f'(f;k);k(f;j) is
(A) O (B) -1 ©) 1 (D) 3

SRR Rk ) 5 ()
=]-1+1
=5

Thus, the correct option is C.

Question 19:

If O is the angle between any two vectors a and b‘, then ,ﬂ: |a x};[ when 0 is equal to
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(A) 0 (B) 4 (©) 2 (D) n

Let 6 be the angle between two vectors a and b.

Then, without loss of generality, « and b are non-zero vectors, so that ‘J and H are positive.

Now,

-
=% lc?ﬂb cos@ =|c:Hb sin @

= ¢o0sf =sinf

= tanf =1
:>9=E
4

So, ,ﬂ: |;><b_[ when o :%

Thus, the correct option is B.
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