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EDUCATION
Exercise 0.1
1. Represent graphically a displacement of 40 km, 30° east of north.
Solution:
North p
A Pl
10 km
40km
300
W,
est « 5 » East
Y
South

The vector OF represents the displacement of 40 km, 30° east of north.

2. Classify the following measures as scalars and vectors.
(1) 10 kg (if) 2 metres north-west (iii) 40°
(iv) 40 watt  (v) 10 coulomb (vi) 20 m/s®
Solution:

(i) 10 kg is a scalar quantity because it has only magnitude.
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(i) 2 meters north-west is a vector quantity as it has both magnitude and direction.

(iii) 40° is a scalar quantity as it has only magnitude.

(iv) 40 watts is a scalar quantity as it has only magnitude.

(v) 10 *° coulomb is a scalar quantity as it has only magnitude.

(vi) 20 m/s? is a vector quantity as it has both magnitude and direction.

3. Classify the following as scalar and vector quantities.

(i) time period (i) distance (iii) force
(iv) velocity (v) work done
Solution:

(i) Time period is a scalar quantity as it has only magnitude.
(i1) Distance is a scalar quantity as it has only magnitude.
(iii) Force is a vector quantity as it has both magnitude and direction.

(iv) Velocity is a vector quantity as it has both magnitude as well as direction.

(v) Work done is a scalar quantity as it has only magnitude.

4. In Figure, identify the following vectors.
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(i) Coinitial (ii) Equal (iii) Collinear but not equal
Solution:

(1) Vectors d and 9 are coinitial because they have the same initial point.

1

(1) Vectors" and d are equal because they have the same magnitude and direction.
(111) Vectors ¥ and © are collinear but not equal. This i1s because although they are parallel, their
directions are not the same.

5. Answer the following as true or false.

(i) ¥ and ~d are collinear.

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

(iii) Two vectors having same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.
Solution:

(i) True.

Vectors ¢ and ~“ are parallel to the same line.

(ii) False.

Collinear vectors are those vectors that are parallel to the same line.

(iii) False.

Two vectors having the same magnitude need not necessarily be parallel to the same line.

(iv) False.

Only if the magnitude and direction of two vectors are the same, regardless of the positions of their
initial points the two vector are said to be equal.
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1. Compute the magnitude of the following vectors:
A a oA o - - - - 1 - 1 -
a=i+j+ki b=2i-7j-3k; C=—ri+—F=j—FKk
B ' VRN RN
Solution:

Given vectors are:

Gg=i+j+k; b=2i-7j-3k;

dl =y +(1y +(1) =3
B ={(2) +(=7) +(-3)

=+/d+494+9
= /62

2. Write two different vectors having same magnitude.
Solution:

Consider a = [E -2; +4fE) andb=(20+j- 4k ).

It can be observed that

P +(=2) +4 =1+ 4+16=+21and

b= 22 +17 +(-4)" = J4+14+16=421

Thus, a and b are two different vectors hawving the same magnitude. Here, the vectors are different as they have different directions.

a=

3. Write two different vectors having same direction.
Solution:

Two different vectors having same directions are:

Let us

Consider IJ = [:ﬂ ++ 1{] and & — (Zf +27+ ZJ':]
The direction cosines of p are given by,

|
m= —, amdn=

| 1 | | 1
.|III= = . == —
JE+E+E B JEAPE+1 VB3 JE+E+E 3
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The direction cosines oi‘.:_,r are given by
/ 2 2 I 2 2 1
= = =— =, M= == = = =L
22 2B B pezer 28 B
2 2 I

and n= S

N1+22422 23 B

4. Find the values of x and y so that the vectors = *3/ ad.X1 + 37 ae aqual
Solution:

Given vectors 2/ T3J @A X3 iyl be equal only if their corresponding components are equal.
Thus, the required values of x and y are 2 and 3 respectively.

5. Find the scalar and vector components of the vector with initial point (2, 1) and terminal point
(-5, 7).
Solution:
The scalar and vector components are:
The vector with initial point P (2, 1) and terminal point Q (-5, 7) can be shown as,
PQ=(-5-2)i+(7-1)]
PQ=-7i+6]
Thus, the required scalar components are —7 and 6 while the vector.components are  _7; a5d 6;.

6. Find the sum of the vectors /27§ h= -2/ +4]+5kand c =i —6,-Tk
Solution:
Let us find the sum of the vectors:

The given vectors are g = j — 2+ 4, h=-2/ +4+5k and c =i — 6 —Tk

Hence,
d+b+¢=(1-2+1)i -2+ 4-6) j + (145~ 7)k
=0-i-4j-1-k
=—4j-k
7. Find the unit vector in the direction of the vector ; _ f+j‘+215
Solution:

We know that

The unit vector 4in the direction of vector 5=/ + J, +2kis given by g = Ll

S0, |“|
d=vP+P +22 =1+1+4 =6
Thus, L )

a _i+j+2k 1 1 - 2

r—k

d Jo ¥ '

o=
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8. Find the unit vector in the direction of vector P(Q , where P and Q are the points
(1, 2, 3) and (4, 5, 6), respectively

Solution:

We know that,

Given points are P (1. 2. 3)and Q (4. 5. 6).
So, PQ=(4-1)i+(5-2)j+(6-3)k =3 +3]+3k
PQ=+3+3+3 =9+9+9=27=3\3
Thus. the unit vector in the direction of F} is
PQ u+1;+yf 1 -

I’llj -N'r-_ v'f_ v'"_ \..'{_
9. For given vectors, a=20=J+2k opg b=—i+j-k , find the unit vector in the direction of the
vector 4+
Solution:

We know that,

Given vectors are =2/ — j+2kandp=—j+ j—k
G=2i—j+2k

b=-i+j—k

d+h= [ I):+{ 1+1) ,r+[ I}i-Tr+ﬂ;+Th’r—£+£’
l@+b| =P +1 =2

Thus , the unit vector in the direction of (c.: ! b'}is

— =
(ﬂ+h) -
_ :+k

i
1
|a,+b

|~

k.

— 1
V2

b3

v

10. Find a vector in the direction of vector > —/ 2k which has magnitude 8 units.
Solution:

Firstly,

Letd=5i — j +2k.

So,

|a| EE S+ (-1 =25+1+4 =30
. d 5f—_;+2k

Tl B

Thus, the vector in the direction of vectorsi — j+ 24 which has magnitude 8 units is given by,
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. [si-j+2k) 40 . 8 - 16 -
Ba=8§ = f———j+
30 ) 30 \I'IEU 30
3 5:7—}+2.5?
J30
40 . & 6 -
=s—1——] + I{.-
30 4 30 30
11. Show that the vectors = —3J +4k and —4i+6/ =8k 50 collinear.
Solution:
Firstly,

Letd=2i—3)+4k and b =—4{ +6 ] —8%.

It is seen that b = —4i +6  — 8k —3[25—3_}'+4ﬂ 2
“bh=Ad
where,

A==-2

Therefore, we can say that the given vectors are collinear.

12. Find the direction cosines of the vector i+2)+3k

Solution:

Firstly,
Letd=i+2]+3k.

The modulus is given by,

| =1 +22+3 =14 +9= 14
(12 3 |

13. Find the direction cosines of the vector joining the points A (1, 2, -3) and
B (-1, -2, 1) directed from A to B.
Solution:
We know that the
Given points are A (1, 2, -3) and B (-1, -2, 1).
Now,
AB =(—1-1)i +(-2-2) j+{1-(-3)}
AB=-2i —4j+4k

AB|=/(-2)" +(—4) +4 =V4+16+16 =36 =6

. - 2 44 I
Therefore, the direction cosines of Ag are t_E_EE =3
) LY

Thus , the direction cosines of a are

L | 2
#
i | b3

: ]

14. Show that the vector | */ % s equally inclined to the axes OX, OY, and OZ.
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Solution:
Firstly,

Leta=i+,+k.
Then,

a=vE+P+1* =3

Hence, the direction cosmnes of o are[ I,_ 1_, | ]
\.'I3' ‘q'll.:'; '\E

Now, let &, 2. and y be the angles formed by ¢ with the positive directions of x, v, and z axes.

1 1 ]
S0, we have cos@=——,c08ff =——,CcO8)y =—,
NN RN
Therefore, the given vector 1s equally inclined to axes OX, OY, and OZ.

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

y ~ ‘._ _ v %
i+2j—kand —i+]+k respectively, in the ratio 2:1

vectors are
(i) internally

(i) externally

Solution:

We know that

The position vector of point R dividing the line segment joining two points

P and Q in the ratio m: n is given by:
(1) Internally: .5 4 g

m+n

(1) Externally: 5 0

m—-n
U_P=f+2}'—£3 and U_{\)=—f+ Jr+af{
(i) The position vector of point R which divides the line joining two points P and Q internally in the ratic 2:1 is given by,
2(~i+j+k)+ |(£+2_}—;E}_ {—3572,;+2£)—(f+ z_i—fE]
2+1 3
_—itdjrk_ 1 2 4. 1o

it
3 3 3 3
(i} The position vector of point R which divides the line joining two points P and Q externally in the ratio 2:1 is given by,

2[—E+.}+£E)—|{F+2j—£)

2-1

OR =

OR = = (-2 +2]+2k)- (7 +2j-k)

==3i +3k

16. Find the position vector of the mid point of the vector joining the points P (2, 3, 4) and Q (4, 1, - 2).
Solution:

The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1, — 2) is given by,
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o (27 +3j+4k)+ (47 +j-2k) (2+4)i+(3+1)F+(4—2)k
"= 2 N 2
_6i+4j 2k s

3:’+2.:f+ﬁlT
=

17. Show that the points A, B and C with position vectors, a=3i—4j-4k

[ b=2i-j+kand ¢ =0-3]-5k, respactively form the vertices of a right angled triangle.
Solution:
We know

Given position vectors of points A, B, and C are:
=3 -dj—4k, b=2—j+kandé=i-3j-5k

" AB=b-d=(2-3)i +(-1+4)j+(1+4)k =—i+3+5k
BC=¢-b=(1-2)i +(-3+1)j+(-5-Dk=-i-2j-6k
CA=a-c=(3-1)i +(-4+3) j+(-4+5)k=2i - j+k

Mow,

AB = (1) 375" =149+25 235
|E:.;=|::{—1}’+{—2]'"+[—ﬁ]'":1—4+.1ﬁ='41
|{'.%'|:;z’+{—1}'+|"=4+|+1;‘-“

Hence,

i }2 },2 __:,2
AB +|cA| =35+ 6 =41=|BC|

Hence, proved that the given points form the vertices of a right angled triangle.

18. In triangle ABC (Fig 10.18) which of the following is not true:
(A) AB+BC+CA=0

(B) AB+BC—-AC=0

(C) AB+BC-AC=0

A >B

(D) AB—CB+CA =0 Fig 10.18
Solution:
Firstly let us consider,
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Applving the tnangle law of addition in the given triangle, we get:

AB+BC = AC (1)

AB+BC = -CA

AB+BC +CA =0 (2)

- The equation given in alternative A is true.
AB+BC = AC

= AB+BC-AC=0

- The equation given in alternative B is true.
From equation (2}, we have:

AB-CB+CA=0

- The equation given in alternative [ is true,
Mow, consider the equation given in alternative C:
AB+BC-CA=0

= AB+BC=CA (3)

From equations (1) and (3), we get:

AC=CA.

AC=-AC

AC+AC=0

2AC=0

AC = 0, which is not true.

Thus, the equation given in altermative C is incorrect.

The correct answer is C.

19. 1f @ and b are two collinear vectors, then'which of the following are incorrect:

A b=4a , for some scalar A
B. d=1tbh

C. the respective components of aand b gre proportional

D. both the vectors 4 a1d & have same direction, but different magnitudes
Solution:
We know

If @ and b 3pe two collinear vectors, then they are parallel.

S0, we have:

b=A4a (For some scalar /)
Ifi==1, then a=1%b

If a = u,f +a,f+ u_JE and b =hi +IJ_._,;'+!;_.,.¢E. then
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b =Aa.

.!:-If‘ - bl}' + .b_gt- =4 (u,f -+ 1'1'3_; + a_-_JiE)

b +f:_~;'+£=;,i: =(Aa, )i +(Aa, },.' + [/'.ul].i?
b, = Aa.b, = Aa,.b, = Aa,

b b, b

— =A
a, i,

Hence, the respective components of @ 44 P are proportional.
But, vectors ¢ 40 P 3p have different directions.

Thus, the statement given in I} is incorrect.

The correct answer 15 D



2 d w Ci - XIl _ Math ti
-é secu m g:.s-10:Vecté::>rZrI25aekI:;2

EDUCATION NCERT Solutions

Exercise 10.3 Page No: 447
1. Find the angle between two vectors @ and? with magnitudes V3 and 2, respectively having
ab=+6

Solution:

Firstly let us consider,

|.::F|: \E., |H|=2 and, i-b= »J'E

Now, we know thata-b = |a'||b'|::msﬂ.

.:»"E=-.ﬁ><2><c059‘

J6
cosfl =
Jix2
CL}Sﬁ':%
9=
4

Thus , the angle between the given vectors gand isg

2. Find the angle between the vectors’ ~ 2/FREIUAE™ 2/ 1
Solution:
Let us consider the

Given vectors are: u—.r—2;+3£ and h =3i —;_,r+£

ld| =1 +(-2)" +3* =V1+4+9 =14

lb|=y3* +(-2)" +1* £N9F a1 =14

Now, b =(i-2j+3k)(3i=2]+4)
=|'.3+{—2](—2}T3.|

=34+443

=10
Alzo. we know thata - b :|d||b|ms€.

S 10= \fﬁv@cns.‘?

cos=—
|

& =cos ' [E]
-

Hence, the angle between the vectors is cos™ (5/7).

-

3. Find the projection of the vector’ =J on the vector’ /.
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Solution:
Firstly,

Letg=i— jandp =i+ .
Mow, projection of vectorgon p 15 given by,

4
Thus, the projection of vector gong is 0.

4. Find the projection of the vector
Solution:
Firstly,

Letg =/ +3j+7kandp=7i— j+8k .

Now, projection of vector gong is given by,

N
Hence, the projection is 60/\114.

5. Show that each of the given three vectors is a unit vector:

%(35 +3] +6i)* ! (37 -6+ 21?)*% (6142 ~3;E]

E

Also, show that they are mutually perpendicular to.each other.

Solution:
It is given that

WP © | ).z, e P
I_Eté:—(2!+3I;'+f1k]=—f+—;'+_}£-1
7 LSO 47 7

o : ™ 2.
b=—(3i-6j+2k|==i——=j+=k,
=) 7777
] - = - 2;-; _-"’H.
c=—(6l+2]-3k)=2i+2] -2k
?(’ j=3k) 777

i

2
7)

=

~.|-"

3
5
2

L(d.ﬁ)=ﬁ{]_]+(—l]{]}} =é{1—l}=ﬂ

1437+ 7k o the vector ¢ —J + 8k

| 1
—(a-b)= {7)+3(-1)+7(8)} = —=—e=
(-2) HO)+3C0+ 7O = e s va

2 ‘jq-—
+—+
49 49 49
_ |2 36
) ] [ 37 [36
+ +H=-=| =, ]—+—+—
7 ?J 49 49 49

Hence, each of the given three vectors is a unit vector.

9 36
36 4
+—t—
49
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2 3 3 (-6Y6 2 6 18 12
d-b="x—+=x| — [+—x==——-—+——=0
77 7\V7) 7 7 49 49 49
- 3 6 (—5] 2 2 Lﬁ] 18 12 6
be=—xx—4| —|x—4—x| — |z———-—
777\ 7 )77\ 7 )9 9 a9
o PN ) _12, 6 18 _
77 7 7 749 49 49

Therefore, the given threee vectors are mutually perpendicular to each other.

6.Find |G| and |b| if (@+b)-(@=b)=8 and|d|=8|5|

Solution:
Let us consider,

(a-b)(a-¢)-8

da-a-dab+b-a-b-b=8

laf* -[6[ =
(s} - = [141=s{e]
64/6[ -[6] =3
3[e[ =8
if -2

Hh3
b| = % [Magnitude of a vector is hon-negative]
5= 22

37
P VN R TN
a|=3b|= = = o

[3&—55){2d+?5)
7. Evaluate the product
Solution:

Let us consider the given expression,

Class - XlI
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(3a-5b)-(2d+7b)
=3g-2a+3a-7h-5b-2a-5bh-7h
=6a-d+21d-b—10a-b—35b-b

= 6af +11a-5 355

8. Find the magnitude of two vectors9 and b having the same magnitude and such that the angle
between them is 60° and their scalar product is %.

Solution:
Firstly,
Let 6 be the angle between the vectors 5 and .
Itis given that|a|=|h|. a-b :%.and 6 = 60°. (1)
We know thata -5 =|a]|b|cos 6
-_ % = |dl|d| cos 60° [ Using (1) ]
l =||f}|J x—
2 2
laf =1
| =|b|=1

Hence the magnitude of two vectors is 1.

9. Findlx|, if for a unit vector ** " =a)-(¥#a)=12

Solution:
Let us consider,

(-a)-(¥+a)=12
F¥+Ed-a-X-a-a=12

.r'|: -1=12 [|¢E| =1 as 4 is a unit vecmr]

|J.’| = v'ﬁ
Hence the value is V13.
10 1§94 =20 4243k b=—i+2j+k and € =3i + ] a0 qych that @ + 4P s perpendicular to€ , then
find the value of 4.
Solution:
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We know that the

Given vectorsare d =2/ +2j+3k, b=—i+2j+k, and =3/ + J.

Now,

G+ Ab = (27 +2]+3k)+ A~ + 2]+ &)= (2= 2) +(2+22) J+(3+ A)k

{u+;’£) 15 perpendicular to ¢, then

(a+2b)-c=0.

[(2-2)i+(2+22)j+(3+ f}ﬂ (.;H;] 0

(2-2)3+(2+24)1+(3+A)0=

6-34+2+24=0

-A+8=0

A=8
Therefore | the required value of Ais 8.

alb+|ba _ a5 -|5|a .
11. Show that is perpendicular to , for any two nonzero vectors@ and o
Solution:

Let us consider,

(Ia|5 +[6|a)-(|al5 -[5|a)
—|c.r| !:r h |{:||J'J|!:- f.-+||“;l||f.r|a b-
|r';

h

]

g

Therefore, |a'-|h' + |b'|.:i and ;i‘.":f |5|.:.F are perpendicular to each other.

12. 1fd-a=0anda-b =0 then what can be concluded about the vector 2
Solution:
We know

Given, G-d=0andd-h =0-

Mow,

a-da=0=la =0=|d|=0

. d is a zero vector.

Thus, vector j satisfying . 5 = g can be any vector.

13, 1f @ b and & oo it vectors such that @+P +¢ =0 find the value of @b +b-c+c-a

Solution:
Consider the given vectors,
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[
G-i+d-b+i-c=a-0 [ Distributivity of scalar product over addition |
- ci~.:i:|c.'r|-xi|n:asﬂ°:l
l+d-b+d-2=0 ()
(@ is unit vector = |d| =1)
New
bola+b+¢)=h-0
b-i+bh-b+b-=h-0
B-d+1+b-¢=0 - (2) [5-5=1]
And,
f_:-({f +b E:J=£:-'[:J
é-d+c-b+é-¢=¢-0
¢-da+c-b+1=0 w (3) [¢-¢=1]
From (1), (2) aﬂd (3),
[]-i-{i’ b+d-c (.F::-d+1+h‘-c")+{c’-d+c'-f::+1}:{]+U+{]
( ‘b d (.:i-.l':l'+h-~¢")+(t‘-.:i+h'-t’]:t} [Fia.:nlar product 1s commutatire]

3+2[£;-h+h 'L:+L:-{|F]=ﬂ

-

T — . —-
a-b+h-c +L"H=?

Hence the value is -3/2.

14. If either vector @ =0 0t 6 =0 thend-B.=0 Byt the converse need not be true. Justify your
answer with an example.

Solution:

Firstly,

Consider d =2i +4 j+3kand b =3i +3 ] —6k.
Then. their dot product is given by:

5-5:3.3+4.3+3{—6}:6+12—|E:[}
MNow. it's seen that

dl=v2+4+3 =429
|

nazl
=¥ +3 +(-6) =54
~h=0

Therefore, the converse of the given statement need not be true.
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15. If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively, then find

£ABC. [£ABC is the angle between the vectors BA and BC ]
Solution:
We know

The vertices of AABC aregivenas A1, 2, 3), B(-1,0,0), and C (0, 1, 2).
Also given, #ABC is the angle between the vectors ga andgC -

BA ={1-(=1)}i +(2-0) j +(3-0)k =2i +2j+3k

BC={0—(-1)}i +(1-0)j+(2-0)k =i + j+2k
wBA-BC=(21+2]+3k)-(I+]+2k)=2x14+2x143%2=2+2+6=10
BA| =27 +2° +3' =454+9 =17

BC|=I+1+2" =6

Now, we know that

BA -BC = |BA|[BC|cos( LABC).
210 =17 x /6 cos( LABC)
cos( ZABC 10

N AN

ZABC = cos” rﬁj
Lsz

Hence, the angle is cos™ (10/ \V102).

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

Let us consider

Given pointsare A (1, 2,7), B (2, 6, 3), and C (3, 10, -1).

Now,

AB=(2-1)i +(6-2)j+(3-T)k=i+4] -4k

BC=(3-2)i +(10-6) j+(-1-3)k =i +4 - 4k

AC =(3-1)i +(10-2) j+(-1-7)k =27 + 8] - 8k

Now,

AB| = I’ +4% +(—4) =1+16+16 =33

BC| =P +4% + —4) =J1+16+16 =+/33
W ;

AC| =22 +87 +8% = 4+ 64+ 64 =132 =233
|

.-.|Aff - mi|+|nt‘|



= Class - XIl _ Mathemati
edsecure G 10 Geor At
EDUCATION NCERT Solutions

Therefore, the given points A, B, and C are collinear.

17. Show that the vectors > —J * 4 i =3/ =5k and 3 =4 =4k ¢ the vertices of a right angled

triangle.
Solution:

Firstly consider,
Let vectors 2/ — j + k. i— 3 —5k and 3/ —4j- 4k be position vectors of points A, B, and C respectively.
So,
OA=2/—j+k OB=i-3j—5kand OC =3/ —4)—4k
Now, vectors AB. BC, and AC represent the sides of AABC.
Hence,

AB=(1-2)i +(-3+1)j+(-5-1)k=—7-2j-6k
BC=(3-1)i +(—4+3) j+(—4+5)k=2i-j+k

AC=(2-3)i +(=1+4) j+(1+4)k =—i +3]+5k
[AB|= (-1) +(-2)" +(-6) =V1+4+36 =41

BC|= y2° +(-1) +1* =a+1+1= 6
— o1 . i
AC|= (1) +3* +5" =1+9+25 =35

.~.|BC'|:+|A(:'|: —6+35=41 =|AE'|:
Therefore, AABC is a right-angled triangle.

18. I is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then 44 is unit vector if
(A) ?\.:1 {B) ;‘L:—l (C) (I:”Ll (D) (I:]f”\.l

Solution:

Explanation:

Vector 4 is a unit vector if|1d| = 1.
MNow,

|Ad|=1

=

= [4#0]

4]

asr [l =]
|4] 1

Therefore, vector 4z is a unit vector ifa = —

2

The correct answer 1s D.
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1. Find|ﬂ}(h|, if a:f—?}-F Tk andE :3;—2.F+2A

Solution:
It is given that,

a=i-T7j+7kandp =37 —2j+2%k

-

ik
axb=[1 -7 7
3 -2 2
=i(-14+14)= j(2-21)+k(-2+21) =19/ +19%
Therefore,

= J(19) +(19) =2x(19)° =192

‘uxh

2. Find a unit vector perpendicular to each of the vector @+ 7 and@—b  where @ =31 +2J+ 2k gnq

b= i+2j-2k

Solution:

It is given that,
a=3+2j+2kandp= j4+2j-2k

So, we have

a+b=4i+4], a-b=2i + 4k
PGk

(a+b)x(a-b)=| 4 4 0|=i(16)=7(16)£k(8)=16i-16] -8k
2 (04

Thus, Ve B

(a+5)x(a-5) = 16" +(T6) + (-8)
SN T S

=822 +2°+1=8/9=8x3=24
Therefore, the unit vector perpendicular to each of the vectors ;4 p and 5 _ j 1s given by the relation,
(@+b)x(d-b) _16i-16] Y
(a+b)x(a-b) 24

20 27—k

-2
3

n B ) N
—+ZigZj ok
+ _.I’-I—3

b | b2

e | b

=1
T ~ I

3. If a unit vector @ makes an angles 3 with "4 with / and an acute angle @ with k' then

find @ and hence, the compounds of ¢ .
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Solution:

Firstly,

Let unit vector , have (a4, a2, 83) components.

= da= a,r: + uz_}+ agﬁ?

As 5 is a unit vector, |a|=1.

Also given, that ; makes angles %with ;g with ;, and an acute angle 8 with

Then, we have
I ﬂ'l
COS— = —-
u"|
= l =g [|§ = I]
2 1
T a,
Cos— = —=
4 ldl
= =a [la)=1]
Also, cosf! = a—
" i
a, =costd

T . 11 1
Thui!‘&‘:E and the components of 3 are[zﬁ ﬁ 2]
4. Show that
(5—5}x(5+5]=2[5x5]

Solution:
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Firstly consider the LHS,
We have,
(d -b ) x (ﬂ' + f}]
= (d - 5) X+ (c;i —h ) x b [B}' distributivity of vector product over additi:}n]
=dxa—bxa+daxb—bxb [ Again, by distributivity of vector product over addition |
=0+dxb+daxh—0
= 2 [f;' KJII:;\]

.2f+6j‘+2'?i; P f+ij+;¢§ =0
5. Findiandyif( ] ( ) :
Solution:

It is given that,

Given,

(2;+6}+27£]x(f+«1}'+pﬁt]=ﬁ

PGk

2 6 27 |=0i+0j+0k

A u

P(6u—2724)—j(2u—-27)+k(24-6) = 0i +0j + Ok
On comparing the corresponding components, we have
6u—-274=0

2u-27=0D

24-6=0

Now,

2A-6=0=>1=3
2u-2T=0= u="-

s

T'hu5=z1:3andp:§.

6. Given that @"?=0 anda*b=0 what can you conclude about the vectors?@d 4 5
Solution:

It is given that,
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a-b=0
Then,
(i) Either Er| =0 or b.'| =0,0r a Lh (in case a and b are nﬂn—zeru;))
C_JXE =0 . . . .
(ii) Either ﬁ| =0 or h| =0,0r allb (in case a and b are nﬂn—xem}
But, g and j cannot be perpendicular and parallel simultaneously.
Therefore , c_r| =0 or b|:{]_
g. b ai +a,j+ak, bi+b, j+bk, cite,j+ek Then show

7. Let the vectors “* ™ © given as

dx(f}+c:):dx5+dxc:
that
Solution:

It is given that,
u':afvu ;+uﬁi: b= ﬁ{+sz+bgﬁi;., L:={'1f+{':_}+lip'3£
(B+¢)=(b+c)i+(by+c) j+(by+c,)k

P g
an,dx(ﬁhﬁ] a, d, a,
b+e bte, bt
I: (by+¢,)—a. (b +¢2}:| [ I(hj+L'.L_\]—a3(bl+cl_]:|+f<‘[a] [h3+¢'3)—a3 [h,+cl}:|

= [ b, +ayc, —azb, cr_ﬁf.'z] + [—c:f]:‘ﬂj — a6, +ab, +ale ]+ J';[albz +ae, —ah — cir:c']] {l}

And,
i
ixb=| a d, ‘
b b b
=i[a,b, —a;b, |+ j[Bay —ab, |+ k[ah, — a,b | (2)
i j k
axcé=|a, a, a
E'l {I-E c.'l

=ifae —ae,]+ j[ac —ac]+k[ac,—ac]  (3)
On adding (2) and (3), we get
{c_x X B)+ [5 X E) =i[ab, +ac,—ab, —ac,|+ j[ba, +ac, —ab, —ac,) +k[ab, +ac, —ab —axc]  (4)
From (1) and (4), we obtain
cix[a?:r+{’):dxa+a'xc’
- Hence proved.
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8. If either @ = 0 or"’ 0 then xb=0 . Is the converse true? Justify your answer with an
example.
Solution:

Firstly let us consider,

Take any parallel non-zero vectors so thata xb=0-
Letd=2i +'5;+-1k bh=4i +6,.I—ER

Then,
ik

dxb=(2 3 4=i(24-24)-j(16-16)+k(12-12) = 0i + 0 + 0k =0
4 6 8

Now, it'-5 seen that

6|=v22+3 +4 =29

Sd#0

b| =¥ +6 +8 =116

b 20
Thus, the converse of the given statement need not be true.

9. Find the area of the triangle with vertices A (1, 1, 2), B (2, 3,5) and C (1, 5, 5).
Solution:
We know,

Given A (1,1, 2) . B (2.3, 5)and C (1, 5, 5) are the vertices of triangle ABC.
The adjacent sides Az and g of AABC are given as:

AB =(2-1)i+(3-1)j+(5-2)k=i%2]+3%
BC =(1-2)i +(5-3)j#(5-5)k =i +2]
Now,
Area of AABC :1|AB'XBC'|
i
AB xBC=|1
-1

- |AB xBC|= wf'{—e.}"+{—3)'=+4? = J36+9+16 = J61

Therefore | the area of AABC .HE square units.
2

=i(~6)-j(3)+h(2+2) =6 -3] +4k

MM*—-—-.;M
=T

10. Find the area of the parallelogram whose adjacent sides are determined by the
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vector a=i-j+3kandb=2i -Tj+k

Solution:
Let us consider,

The area of the parallelogram whose adjacent sides are 5 and p 1519 xb|.
Now, the adjacent sides are given as:

5=f—f+ﬂf;al1df}=2f—?f+kﬂ

- - -~

i j ok
saxb=|l =1 3|=i(-1421)-j(1-6)+k(-7+2)=20i +5] -5k
2 -7 1

Gxb|=+20" +5"+5° = +25+25=
G h| J20 5 = J400+25+25 =152

Therefore, the area of the given parallelogram is 1 3 \E square units -

V2

3 then@*? s a unit vector, if the angle

b

; 1 _ b
11. Let the vectors ¥ and “ be such that gl and

between ¢ and ? is

bs b 0’ bs
Woem©3Im?
Solution:
Explanation:
Given, |d| =3 and |h|=§

We know thatdxb = |ci||h'|sin A n , where ;s 3 unit vector perpendicular to both
a and j and 8 is the angle between 4 andj

Now, Gx b 15 a unit vector if|a = E| =

daxh

|§||5|sm .'j?ﬁ‘ =1

il |b[sin 6] =1
g
Ix—xsinfd =1
3

sind =

5i-

Thus, &b 1S @ unit vector if the angle between 4 and p is%_

So, the correct answer is B.
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12. Area of a rectangle having vertices A, B, C, and D with position

EJRLY Y A SR SO A SR DUy S L Y
vectors 2 2 and 2 respectively is
I
(A) 3 (B) 1
(C) 2 (D) 4
Solution:
Explanation:

The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:
OA=-i+2j+4k OB=i+2j+4k, OC=i-2]+4k, OD=—i-j+ak

The adjacent sides ag and g of the given rectangle are given as.

+ - ( ‘ll. ] -
.-'1[-3—[]+1}f'+| :-: Fe(d-a)k=2i

)

BC=(1-1)i +| l jH(4-4)k=-]
i j ok

L ABxBC=[2 0 0|=k(-2)=-2%
0 -1 0

—  —
- ‘AE . EC‘ )
We know that, the area of parallelogram whose adjacent sides are a and bis|axh|.

Thus, the area of the given rectangle is LELE % B( !‘| = 2 sQuare units.
So, the correct answer is C. '
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1. Write down a unit vector in XY-plane, making an angle of 30° with the positive direction of x-
g)élli'tion:

Let us consider,

If ¥ is a unit vector in the XY-plane, then F=cosfi +sinfj.

Here, £ 1s the angle made by the unit vector with the positive direction of the x-axis.
Hence, for &= 307 we have:

F = cos30% +sin 3[}“’.}' =ij+%;

5.

—] _I}‘
Therefore, the required unit vector 1s 2

2. Find the scalar components and magnitude of the vector joining the points P (X1, Y1, Z1) and Q
(Xz, Y2, 22).

Solution:

Firstly let us consider,

The vector joining the points P{xl, Vs 2,) and Q(x,, ¥,. 2z, )can befound out by:
P(Q) = Position vector of () — Position vector ol P

=(x, _xJ’T"'{.V: _.Vl]j"'{z: -3 ]""
= f 2 2 2
PQ|= ‘u.l{-"": —x,] +(¥:-») "'{:? _z|]
Therefore, the scalar components and the magnitude of the vector joining the given points are respectively

{(.vr3 =% ). (v -0). (2, -2 }j' and a,|l||r{ X=x, ] * (Y 7V, ): +(z, -z, '}:

3. Agirl 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.

Solution:

It is given that,

Let O and B be the initial and final positions of the girl respectively.

Then, the girl’s position can be shown as:
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North
A
3 km
; A
300
14600
West < A ATo P East
Y
South
OA = —4i

AB = f|ﬁ|cos 60° 4+ | |ﬁ|sin 60°

By the Triangle law of vector addition, we have
OB = OA + AB

:(—4?)+(%f+%}]

5

Therefore, the gitl's displacement from her initial point of departure is
57,335

e

g 2

4.1f9=D+C thenis it true that 4= |b|+ 4 2 Justify your answer.
Solution:

It is given that,

In AABC. let CB=ga. CA =4, and AB = ¢ (as shown in the following figure).
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50, by the Triangle law of vector addition, we haved =0 +¢C

|-:i|, |b| , and |£:| .
And. we know that represent the sides of AABC.

Also, 1t 15 known that the sum of the lengths of any two sides of a triangle 1s greater than the
third side.

.'.|fi| -’~i||'[J-|+|E:|

» | =[5 +[e
Therefore, it 1s not true that )

5. Find the value of x for which _1;[.:
Solution:
We know,

.1'(f+_}'+.iE _ .
'] 15 3 it vector.

k
] IS a unit vector.

Given
“ _t{h;q:]\:._
Mo,

_'c[i:: t ,.' +-k‘.}|—l

D= a1 =
Jrxt+x +xt =1

Therefore, the required value of x is + I

3
6. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors
d=2+3j—kandb=0-2]+k

Solution:
Let us consider the,
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Gﬁfmvect{}ﬁ:“ B o
G=2+3j—kandb=i-2j+k
Letz be the resultant of 5 and & -
Then, ‘ )
c=da+b ={2+1){?+ 3—2}j+ —1+]}k=3f+}
=T = 5T TG

[?1+;]
Icl J10

Therefore, the vector of magnitude 5 units and parallel to the resultant of vectors 3 and £ 18

3~u"ﬁf v'ﬁ
> T, )

_|.

ne=

A

J_r5~c:iﬁ-ﬁ(3f+j):i

Ifa—r+ +k,b=2i—j+3kandé=i-2]+k
Eﬁ—b+3c_

Solution:

Let us consider the given vectors,

a=i+j+k. b=2i—j+3kandc=i-2j+k
zu'—f:'+3;f—2(;'“+}+§)—(2E—}+3£)+3(E—2_}+£}

, find a unit vector parallel to the vector

=21 +2]+2k—27 + j~3k+3i=6]+3k
=3/ -3j+2k
|2d—b +3.:=| = 3 +(-3) +2° =049+ 4 £

Therefore, the unit vector along 25 — 5 + 35 1S

2d-6+3¢ _3i-3j+2k '3 . 3 PR
pa-b+3d V22 V220 V22U V227

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.

Solution:
Firstly let us consider,
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Given points are: A (1.-2,-8). B (5.0,-2).and C (11.3. 7).
WAB=(5-1)i +(0+2) j+(-2+8)k=4i +2j + 6k
BC = (11-5)i +(3-0)j+(7+2)k =6i +3]+9%
AC=(11=1)i +(3+2) j+(7+8)k =10i +5] +15k
|m=;|_- Va2 +22 467 = J16+4+36 =56 =214
|B-:j|=Jﬁ?+3?+q: = 36+9+81 =126 =312
|Af|=ﬁ'|ﬂ’+5’+l5’ = J100+25+225 = /350 = 514
.'_|M:|= mé|+|ﬂr;:|
Therefore, the given points A, B, and C are collinear.
Now, let point B divide AC inthe ratio 4 11 - S0, we have:
. A0C +0A
(A+1)
A0 437 +7k)+(7 - 2] - 8%)
A+l
(A+1)(57-2k)= 1147 +34] + 72k +7 - 2] - 8k

5i =2k =

S(A41)i =2(A+1)k = (114 +1)i +(34-2)j +(72-8)k

On equating the corresponding components, we have:
5(A+1)=114+1
5A+5=114+1
6l=4
4 2
6 3
Therefore, point B divides AC in the matio 2: 3

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

L (26+b)and(a-35) _ _ _
position vectors are "externally in the ratio 1: 2. Also, show that P is the
midpoint of the line segment RQ.

Solution:

We know,



2. d - Class - XIl _ Mathematics

e Secu m Ch. - 10: Vector Algebra
EDUCATION NCERT Solutions
Gﬁ_ﬁﬂhﬁ =2a+b, 0Q=a-3b

Also_ given that point B divides a line segment joining two points P and () externally in the
ratio 1: 2. So, on using the section formula, we have

. 2(2a+b)-(d-38) _4a+2b-a+3b

OR = =3a+5b
2-1 ]

Hence, the position vector of point R 1s 3a+5b
Now,

0Q +OR

Position vector of the mid-point of EQ = 2

Therefore, P 1s the mid-point of the line segment RO

10. The two adjacent sides of a parallelogram are >~/ 3% anq L=

Find the unit vector parallel to its diagonal. Also, find its area.
Solution:
Firstly let us consider,

2723k

Adjacent sides of a parallelogram are given as: a=2-9j+5k and? =i =2 -3k

We know that, the diagonal of a parallelogram iz given by a+b
d+b=(2+1)i +(—4-2)j%¥(5-3)k =37 £6/+2k
Hence, the unit vector parallel to the diagonal is

a+h 3i-6j+2k  3i-6j+2k 3i-6j+2%k 3. 6 2
— = = = =—;——I|l' _—
7

|E+E|_«J32+{—ﬁ}l+23 Jor36+4 7 7'73 k.
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50, the area of parallelogram ABCD =|{‘T " IJrJ|
ik
axb=2 -4 5
1 -2 -3
=1(12+10)— j(-6-5)+k(—4+4)
=22i +11j

=1 |{-f+j)

s|axb|=12 +17 =1145
=
Therefore, the area of the parallelogram 1s N5 square unifs.

11. Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ are
I I 1

5ET
Solution:
Firstly,

Let’s assume a vector to be equally inclined to axes OX, OY, and OZ at angle a.
Then, the direction cosines of the vector are cos «, cos «, and cos a.
Now, we know that

cos” & +¢0s @ +cos @ =1
Jcos @ =1

1

3

Therefore, the direction cosines of the vector which are equally inclined to the axes are
1 1 ]

5 BB

Hence proved.

COs0E =

12 Let a=i+aj+2k, b=3-2j+7k _ jc=2i-

and j+4k . Find a vector ¢ which is perpendicular

to both @and? , andcd =15,
Solution:
ASsSume,

Letd =d,i+d, ] +dk.

Asd is perpendicular to both and? . we have:
d-a=0

d+4d,+2d,=0 (1)
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And,

d-b=0

3d, -2d,+7d,=0 ...(ii)

Also,_ given that:

é-d=15

2d -d,+4d, =15 ...(1ii)

On solving (1), (11), and (111), we obtain

3
d =@.(L =——andd, = 10
2 3 : 3

Ly D :%(muf—sj—?m?]

Therefore, the required vector 1s %{I 607 — 5} - ?ﬂk")

13. The scalar product of the vector’ +/ * K with a unit vector along the sum of

2i+4] =5k g Al +27+3k

vectors is equal to one. Find the value of 4.

Solution:

Let’s consider the

Sum of the given vectors is given by.

(27 +4]-5k)+(4i +2]+3k)

=(2+4)i+6j -2k

Hence, unit vector along[2f+ 47 -5£)+ (,-lf-r 274 3.‘5)15 given as:
(2+A)i+6j-2k  (2+A)i +6]=2k (24 4)i +6]-2
J2+2) +6 +(-2) VA+a2+ 27 3604 VAT +4A+ 44

Scalar product of(f + ] 4-£]with this unit vectoris 1.
(f+j+£]-(2+“f}f +6) -2k
JAZ+al+44

(2+4)+6-2
JA +41+44 =216

A +4i+44=(1+6)

AP +4A+44=2" +121+36
BA =8

A=1
Therefore, the valne of A s 1.

I
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14. If %€ are mutually perpendicular vectors of equal magnitudes, show that the vector @ +5+¢
a,b

is equally inclined to and®.
Solution:
Lets assume,

Asd.b. and & are mutually perpendicular vectors, we have

a-b=b-c=c-a=0.

Given that:

]=[6] =

Let vector 54 p 4z beinclinedto 3 4, and & atangles &, @,, and &, respectively.
So. we have

(G+6+c)-d@ G.aib.a+c.a
+bh

cost, = - =
g+hb+¢ |c.|"| 17}

_ |£'F|2 B 5 e R e
_P+H+éw4 [br-4 a—ﬂ}
_ |4

|E+h+E

(E+E+E}v5 _ G-h+bh-B+o-b

'ﬂ E+5+EJE

S i N lab=ch=0]

)
Il
ol |
&)
Il
]
| I

[Ew

la+b+élle
__ I
|E+E+d
Now, as|d|=|!:;|:|c’|__ cosf, = cosd, = cosb, .
S8 =0,=6,
Therefore, the vector(a' +b+ E) is equally inclined toz 4 and & -

Hence proved.
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a+b).(a+B)=a +[B[ o - zoro T
15. Prove thatEﬂ ) € ) |a | Jifand only if > © are perpendicular, given® * - £ # 0.
Solution:

It is given that
Required to prove:

[ci +!:;),(.:i +I§} = |a'r

G-d+i-b+b-d+b-b=|a +|b| [ Distributivity of scalar products over addition

2

1 |-
+ |

I:.|"|2 +2d-b+ b| = d|2 - |b|1 [(f‘b- =b-a (Scalar product is mmmutativa]]
2d-b=0

i-b=0 1
Therefore, @ and b are perpendicular.
Hence proved.

[d#0, b0 (Given) ]

16. If @ is the angle between two vectors  and b , then adb =0 only when

0<B<r n<g<’
(A) 2 (B)
(C}Diﬂﬂin m}DEHEH
Solution:
Explanation:

Let’s assume & to be the angle between two vectors 4 and? .

. g s dl and |b | are positive
Then, without loss of generality, % and b are non-zero vectors so thatl |

We alzo know,

b = |allb|cos
So, .
@-bz0
ilb|cos @ = 0
cos@ = () [|ﬁ| and |5| are positive]
0<f<=
2
- 0<f<
Therefore, abz0 yhen 2

The correct answer 15 B.

17. Let @ and ? be two unit vectors and @ is the angle between them. Then ¢ +b s a unit vector if
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p="
a 4 (B)

w3
ra |
=
L
fad

(©

Solution:
Explanation:

Let , and ; be two unit vectors andé be the angle between them.
Then, .-}|=|E-r|=1_

Now, 54+ p IS a unit vector ifla+b|=1.

E:+£_1| =1

{E:Jrf;)j =1

(&+5){&+5]=|

aa+ab+ba+bb=1
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bl =1

12+2 c}||t;|cnsﬂ+13 =]
1+2.1.1cosB+1=1
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Therefore, @ + b 'S @ unit vector if@ = “%“ :

Hence the correct answer is D.

f{jx§)+}{5x§}+f{ij]

18. The value of is
(A0 (B) -1 ©1 (D)3
Solution:

Explanation:

It is given that,

(k)4 (k) + (i )
=:‘"~f+j-{_—j']+ﬂ;-£

=1—j j+I

=1-1+1

=]
Hence the correct answer is C.
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19. If @ is the angle between any two vectors ¥ and” , then when @ is equal to
T T
A) 0 B) — C) — D
(A) (B) 1 (€) 5 (D) ©
Solution:
Explanation:

Let 8 be the angle between two vectors ,andp .
lhen, without loss of generality, ;and j are non-zero vectors, so that |a| and 5| are positive

a-b|=|axb|
dl 5|c05{}:|ﬁ||5|sin{]
cos 0 =sin® [|E| and |E; | are positivc}
tan6 =1
e_ T
4

Thus, ::ﬁ| = |E * E| when Gisequal to %

So, the correct answer is B.





