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Page No: 447

1. Find the angle between two vectors @ and? with magnitudes V3 and 2, respectively having

ab=v6
Solution:
Firstly let us consider,

|.::F|: \E., |H|=2 and, i-b= »J'E
Now, we know thata-b = |a'||b'|::msﬂ.
-6 =3x2xcos8
J6
J3x2

cosfl =

cos =

Sil-

9=
4

Thus , the angle between the given vectors gand i is%

2. Find the angle between the vectors’ ~2/ ¥ 3k and 31 =2/ +k
Solution:
Let us consider the

Given vectors are: d =/ — 2,} +3k and b =3i - 2,;4‘-"‘;

la|= 12 +(-2) +3* =V1+4+9 =14

lb|=y3* +(-2)" +1* = o+ 4+1=V14

Nowﬁ-ﬁ=[f—2j+3£)(3?—2}+£)
=1.3+(-2)(-2)+3.1

=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’ ~/ on the vector’ */ .
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Solution:

Firstly,

Letg=i— jandp =i+ .

Mow, projection of vectorgon p 15 given by,
1 I

. |
m(ﬂ.b)=ﬁ{].]+(—|]{]}} =E{1—l}=ﬂ

Thus, the projection of vector gong is 0.

4. Find the projection of the vector’ *3/* 7K on the vector 7 —/ 8k
Solution:

Firstly,
Letg =/ +3j+7kandp=7i— j+8k .

Now, projection of vector gong is given by,

Lf,:.“ _ 1 ya y_ 1-3+56 _ 60
|E|( ’) N7 +(-1) +8° d7)+3 78 J49+1+64 114

Hence, the projection is 60/\114.

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

| O SO ST LN I PP

2 +37 A3i=6i+2k).=(6i+27-
T(Hf+_u+ﬁfc)*?(3f 6.;+_kj*7(m+2; 3#)

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

It is given that

-

lia a2 sy 2. 3.
Leta=—2i+3j+6k)==i+=j+=k,
(23] +6k)=2i4 ]

;
L s 3. 6 2
b=—|3i-0j4+2kl==i—=j+=k,
?( J } 7' 77773
o aom 62 24 3
E=—(6i+2j-3k)==i+Zj_Zk
(61 +2]-3k) =31+ 2] -3
. 2Y 3V (6Y 4 9 136
a|= + +L J: +—t—=1
7) 7 7 49 49 49
: 3Y 6y (2Y 9 36 4
|h|= 2| H 2] =t ==
7) 7 7 ) 49 49 49
) [ﬂT [2]-’ [ 3Y f36 4 9
El=4l=| +| =] + ——J = | —+—+—=1
7) \7 7 49 49 49

Hence, each of the given three vectors is a unit vector.
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- 23 3 [—6] 6 2 6 18 12
g-bh=—x—t—x%| — |[+—H—=————=
7 7 7 7 7 7 49 49 49
. 3 6 —t’:-] 2 2 [—3] I8 12 6
be=—xx—4| —|x—4—x| — |z———-— =
7 7 7 7 7 7 49 49 49
.6 2 2 3 —3) 6 12 6 I8
Cd=—X—+—-X— K—=—t———=
7 7 7 7 49 49 49

7
Therefore, the given three

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

Solution:
Let us consider,

-
(=]

(a-b)(a-b)=
G-d-ab+b-a-b-bh=8
laf* -[6[ =
(s} - = [141=s{e]
64/6[ -[6] =3
e[ =
if -2
Hh3
b| = % [Magnitude of a vector is non-negative]
5= 22
3\.‘?
f_!;rf_-g E|_3XEUE 3 162
I NN

7. Evaluate the product

Solution:

(3a-5b)-(2d +75)

Let us consider the given expression,
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(36-5b)-(2a+75)
=3G-2a+3a-Th-5h-2a-5b-7h
=6d-d+21d-b-10d-b—35h-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| = f£|_ a-b =%.and 6 = 60°. (1)

We know thatd-b = |a"||b'|::ns€_

%: |c‘r||ﬁ|msﬁ[‘]" [LJsing {I]]
o
—=|a| w—
2
laf =1
| =|b|=1

Hence the magnitude of two vectors is 1.

9. Find¥ i for a unit vector @ (¥ —d)-(¥+a)=12

Solution:

Let us consider,
{_E—.:‘:}{E +a}: 12
I X+x-a—-a-x—-a-a=12

x[ -|a’ =12

x"|3 -1=12 [|;E| =1 as 4 is a unit vectm‘]
¥ =13

~|x]=+13

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 _ alb~|b|a = and B
11. Show that is perpendicular to , for any two nonzero vectors @ and &
Solution:

Let us consider,

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

g

Therefore, |d|b + |b'|.:i and|alh —|5|d are perpendicular to each other.

12. 1fd-a=0anda-b =0 then what can be concluded about the vector? ?

Solution:
We know

Given, g-a=0anda-bh=0-

Mow,

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

. d 1S 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,

https://byjus.com
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Given, d+b+7=0-
So,

a-(a+b+c)=a-0
q-d+i-b+i-c=a0

l+d-h+d-c=0
Wext,
h.-[cf-l—h.+t"\]:h'-ﬁ
b-d+b-b+b-=h-0
bh-di+l+b-¢=0
And,

f_:-({f +b E:J=£:-'[:J
c-a+c-b+c-¢c=c-0
é-a+é-b+1=0
From (1), (2) aﬂd (3),
[]-i-{i’ b+

3+2[£;-h+h 'L:+L:-{|F]=ﬂ

-

T — . —-
a-b+h-c +L"H=?

Hence the value is -3/2.

NCERT Solutions Class 12 Mathematics
Chapter 10: Vector Algebra

[ Distributivity of scalar product over addition |
d-d= |c.'r|- xi|n;:c:-5ﬂ° =

({T is unit vector = |d| = 1)

[H-d+1+f§-c")+{c"-ri+c’-h'+1):D+D+D
( Vb +E-d (ti-hl+h-~t")+(£'-ﬁi+hl-r_:]=ﬂ

[Scalar product is commutatiw]

14. If either vector @ =0 0r b =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:
g b= 23+43+3(-6)=6+12-18=0

MNow. it's seen that

dl=v2+4+3 =429
|

Soa#l

=3 +37 +(-6) =54

~h=0

Therefore, the converse of the given statement need not be true.

https://byjus.com
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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 and g -

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
“BA-BC=(21+2j+3k)-(i+]+2k)=2x1+2x143x2=2+2+6=10
BA| =27 +2° +3' =454+9 =17

BC|=v1+1+2" =6

Now. we know that

BA -BC = |BA|[BC|cos( LABC).

210 =17 x /6 cos( LABC)

cos( ZABC) = 10

NN

10
ZABC=cos™'| —
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+(3-7)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 =2/ +8/ -8k

Now,

AB|= I’ +4 +(—4) =J1+16+16 =33
BC|= JE+47 4 = J1+16+16 =33

A[‘|=x."2'+3'+8'=-.f4+64+64=\."132=2u"§

.-.|m:f = AE|+|BL:|

https://byjus.com
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Therefore, the given points A, B, and C are collinear.

j+k, i-3j—5kand 3 —4]

17. Show that the vectors>' —- 7 =4 £orm 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
AC|= (1) +3* +5" =41+9+25 =35

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

18. If“ is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then 29 is unit vector if

(A) A=1 (B) A=-1 (C) a=1IArl (D) a= 1Al
Solution:

Explanation:

Vector Ag is a unit vector if| da| =1.

MNow,

|Ad|=1

Ajal =1

d ﬁ [4#0]

] =L |:|ﬂ'| =a]

|4] 1

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

2

The correct answer 1s D.
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