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CBSE Class-12 Mathematics
NCERT solution
Chapter - 10
Vector Algebra - Exercise 10.3

1. Find the angle between two vectors , and ; with magnitude N@ and 2 respectively

having 5_15 = JE )

Ans. Given: |c;r| =

V3.p|=2and 25= 5

Let & be the angle between the vector , and j

We know that €@

N

= cosf =

ab

5 = — =
4| 7

J32

_ B2

1

BLL 2

= cos& =cos—

- 9=
4

2. Find the angle

T

between the vectors 7 — 3;-' ~3rand 3j— 27+ k

Ans. Given: Let 4 :?— j?‘+3i: and j — 3?— 24+I

= |c_:r|=m=m and |E:|:m=~.u'ﬂ
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Ve xi4yvjtzk= .Jx +y 4z

Also 4 j
= Product of coefficients of “ + Product of coefficients of A + Product of coefficients j;

=1(3)+(-2)(-2)+3(1)=3+4+3=10
Let @ be the angle between the vector 5 and
ab

Bl

We know that cos & =

— CDSE—L
J1 1

I
| —
L
I
~A | Ln

f—k
e

| L

= cosfd =

-

L
A | LA

i-
(=

= @ =cos"

+ =i+ j+0k

B
J
8

3. Find the projection of the vector ﬂ_ A on the vector h +
— j+0kand =

-~
J
8

Ans.Let g —i— 7=

il

a.

g

Projection of vector 5 and j =

(1)(1)+(=1)(1)+0(0]}
2/15

\/['_1_']‘ +(1) +(0)
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_1-1+0 _ 0

= 5

If projection of vector , and j is zero, then vector , is perpendicular to j

4. Find the projection of the vector i+ 33 + 7k on the vector 7 _j +85

Ans. Let,_-;r—1_|_3 +7kand h=Ti— '+Sﬁu

Projection of vector 5 and j =

—Ql
E}I

[1|[ J+(3)(-1)+7(8)
\/['_ 7 _'| + [‘_—1_’| T+ [‘_S_’l )

T—3+36 60

CJor1+64 14

5. Show that each of the given three vectors is a unit vector:
L(57-37 6k | L(3i-67 2k | (67227 3k|
71 SRR ST 4 =

Also show that they are mutually perpendicular to each other.

2~ 3 6
Ans.Let a=—| 2 +3 +5A|—:: —Jt=k ()
- . P T
.‘J=l|3:—5'+2k_|= 1—§”§+:k .......... (ii)
- . 3. -
f=l|5:+2' 3;55L'_|=—:+;j—i o (iif)
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B 0 (3 [ 6~1|: _1
= lal= 2+ = + = = 1=1
4 I B A PR U =1

: £+E+i: £=‘\Jq=1
| V19 19 19 Yi9

|E|=\,E|+§|+__3 3(—,’ 4 L7 9 _ = 1=1

7)) YT T

". Each of the three given vectors »4_h_¢ is a unit vector.

From eq. (i) and (ii),

| ab =ab +a,b, +ab, |

mmmmmmm

6 18_|_1’r 6—-18+12 El_[:J
—19 49 49 49 49

. g and j are perpendicular to each other.
From eq. (ii) and eq. (iii),

—~ 3Y __ -

. Ti 1= I'.'cI.EI=c1151+cI:b:+cI_:b_:_l
_ 18 12 6 18-12-6 O
49 19 49 49 49

. g and j are perpendicular to each other.

From eq. (i) and (iii),

| ab =ab +a,b, +ab, |

mmmmmmmm
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12 6 18 12+6-18 0

4 — =—=0

490 49 49 490 49

". g and j are perpendicular to each other.

Hence, 4_b_r are mutually perpendicular vectors.

6. Find |q| and [5|. if (a~5) (25| =8 and [g|=35[p|
Ans. Given: [';;r+5 |.[;1r—5_| =8 and |.|:_I|=S|E| .......... 6))

= ga-ab+ba—bb=8

-

—_ —_ |

= |la| —ab+ab-|p] =8

|
¥
|
¥

= |a —E‘.I =S .......... (11)

Putting |c;r =8 |5| in eq. (ii),

646 —|p| =8

= (64-1) |E|: =8

— 53|E|:=5

T: E
— |.£1| ==
Y

in eq (1),

242
337

Putting |E| -
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|—|_SF2NE'NE_15\/E
4= 3T 3T

7. Evaluate the product | 3g—-3b .|_ | 2a+7b .|_

Ans. Given: (3a—5b| [2a+7b| = (3a|.(2a|+(3a|(7b|—(58).(2a|—(5b].( 75|
= 6a.a+2lab—10ba—35bb

- 6la| +21a5-10ab-35 E|‘

= 6la| +11ab-35

2

8. Find the magnitude of two vectors , and E having the same magnitude such that

the angle between them is §()° and their scalar productis —.
b

Ans. Given: |c_;r| =|E|, angle & (say) between ,_._I and E is A0 and their scalar (i.e., dot)

1
duct = —
produc 5
-=- 1 -1 I= 1
= agb=— = |c:r|_|b|cu:|5-§=—
2 2
. - -_ = - -~ = 1
Putting |._r;r|:|.£:| and & = 60", we have |c;r|_|c;r||:|:|5 60 ==
- flx'; 1
= |al . = ==
2! 2
= |a| =1
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= |c:r|=1
|.‘;1| = |c1r|=1

|4:_I|=1 and |T.‘;:|=1

9. Find H if for a unit vector ,l:_;r= |_.‘_|:—,t_:f.|.|_.7|.’—f_£-|=12.

Ans. Given: {_I is a unit vector == |¢_;r| =1 1)
- =2\ (= —
(93— a)(w+a>:12

= xx+xa—-ax—aa=12

—_

= |x +xa—ax—|al =12

5 5
a

— }‘—._-E| =12

Putting |c:_f =1 from eq. (i),

—1=12

T

= |}|:=13 - ’?‘:\/ﬁ

10.If 5 = j?+2?+3£—j:—?+2?+,i!? and - — 3;+ - are such that a-+ ihis

perpendicular to E then find the value of
Ans. Given: g=2i+2;+3k, b=—i+2;+k and ¢ =3;+ ;

Now g+ Ab=2i+2;+3k+A(—+27+k|=
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Again, ¢ =3;+ 7= 3i+ ;7 +0k

Since, | @+ Ab | is perpendicular to ¢, therefore, @+ Ab|.7 =
= (2-A)3+(2+24)1+(3+4)0=0

= 6-3i+2+2i=0 = —A+8=0

= —i=-8 = i=%8

11. Show that H E—|E|Er is perpendicular to F

and }

Ans. Let E=|c_;r|5+|5|c_;r=.i'5+mc_1r,where .i'=|.|:_1f| and 1 =|E|

Lot 3 =[afp—[f|a =15 -ma

Now |¢| |d|= (1B +mal(1b—ma|

=1*bb—Imba+Imab—m'aa

[l

—_ i

bl —m”

q

Putting, | = |c_;r| and m = |£

b

~Jel [ ~[ef e -
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= [ fa]=o
Therefore, vectors E and E are perpendicular ot each other.
12.1f ; ;= and 4 j = (), then what can be concluded about the vector ;7
Ans. Given: 4 o —() = |4_r_;r| =0
= |c_:f| =0
Again 4 =() = |c_1r|_|5|cn:|5 g=0
= 0Jp|cos#=0 [[d|=0]
— 0 =0 for all (any vector j )

Therefore, 5 can be any vector.

13.If 5_b_ ¢ are unit vectors such that z+ 4+ =, find thevalueof ;h-Fr-rq

Ans. Since, g_h_¢ are unit vectors.

Therefore,

:_;r|=l=|5|=l and |E|=1 .......... @

Also given g+ b+ =]
= (a+b+c| =0
= (a| +(b| +(¢| +2(ab+bec+cal=0

olat+bte) =g’ +b +¢" +2ab+2bc+2ca |
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= |c_:f| + E|‘ + |E| +2|ab+bc+eal=0
Putting the values from eq. (i), we get
= 1+1+1+2(ab+bc+ecal=0

= 2|ab+bc+cal=-3

= (ab+bec+cal=

-

14. If either vector 5 —) or b= ﬁ then ; j — ) . But the converse need not be true.

Justify your answer with an example.

Ans. Case I: Vector ,_._I — ﬁ . Therefore by definition of zero vector, |c_;r| =0 . 1)
ab= |c_:r|.|5|n:|:|5 =

= 0.Jp|cos & [From eq. (]

= ab=0

.‘;J| =0 e (ii)

Case II: Vector } — (). Therefore by definition of zero vector,

" ab= |c_:r|-|5||:05 &
= 2.0 cosg [From eq. (id)]
= ab=0
But the converse is not true.

Justification: Let =ﬂ + A+£
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Therefore,

._r_;r| = J[’_l_’f +['_1_'J: +['_1_'|: =3 20

Therefore, 4 = ()

-

+ -2k

-~
T
L

Againlet j =

~ [o|= JO (1) +(=2) =B =0

Therefore, j = ()

But g.b=1(1)+1(1)+1(-2) =1+1+-2=0

Hence, here ;5 =(,but g=pand 5 =0.
15. If the vertices A, B, C of a triangle ABC are (1.2.3).(—10.0) and (0, 1, 2)
respectively, then find ~ABC.
Ans. Vertices A, B, C of a triangle are A (1,2,3), B ['_—1= 0, [:I_'l and C (0, 1, 2) respectively.
.. Position vector of point A = ﬁ = ['_1= 2. 3.'| =i+27
Position vector of point B = ﬁ = ['.—j[= 0. [j.'| = —? + [jlj + [ji:

Position vector of point C= QC =(0.1.2] = 0i + 1; +2k

Now R A = Position vector of point A — Position vector of point B

-~
J
18

+27 +3k—( i +0+0k|

And B = Position vector of point C — Position vector of point B
= 0i+ j+2k—|— +07+0k|
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=i+ +2k+1—07—0k=1+_7+2k oo (if)
Let & be the angle between the vectors B4 and B( .
BABC

5a|[5C

- cosE =

2(1)+2(1)+3(2) . . y
= — - [Usingeq. (i) and (ii)]

Jirdrofirid

— cosff = 10 = 10
V1746 02
— f=cos" 10

4102

16. Show that the points A (1, 2, 7), B (2, 6,3) and C ['_1 10, —1_'| are collinear.

Ans. Vertices A, B, C of a triangle are A (1, 2, 7), B(2, 6, 3) and C ['_l 10, —1_'| respectively.
.. Position vector of point A = ﬁ = ['_j[= 27
Position vector of point B = ﬁ = ['.l 6.3 _'| = _ﬁ + 6j + 3,12-

Position vector of point C = QC = ['_1 10, —1_'| = 3?+1[j|:€— k

Now AR = Position vector of point B — Position vector of point A

2i+67+3k—|i+27+7k|

2 +6 43k —1 -2 —Th=i+47—4k woem @

And A (~ = Position vector of point C - Position vector of point A
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=3i+10j—k—|i+27+7k|
=3i+10;—k—i—27-Tk=2i+8;—8k=2(i +47—4k| . (i)

= AC =2.AR [Usingeq. (®)]

— Vectors AR and A are collinear and parallel. | * g = mb |

Thus, points A, B and C are collinear.

And also vectors AR and A ( have a common point A and hence can’t be parallel.

17. Show that the vectors 2; _ j +k, i- 3.:,? _ 5k and 3;—47 4% form the vertices of a

right angled triangle.

Ans. Let the given position vectors be A, B, C.

.. Position vector of point A is jﬂ - A + I Position vector of point B is A -3 A _555 and

s E

Position vector of point C is 3ﬁ —4i—-4k

=

". AR = Position vector of B - Position vector of A

BC = Position vector of C - Position vector of B

- s o= -

= 3i—4;—4k—(i-37 -5k

= 3i—47—Ak—i+37 45k =2 —J+k e (if)

A = Position vector of C - Position vector of A
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Ea P

=3 —4j—4k—(2i—j+k|

-~ B

=47 —4k—2i+ -l = i-37-8k e (iii)

=

Adding eq. (i) and (ii),
A+ BC - -2

Therefore, by Triangle law of addition of vectors, points A, B, C are the vertices of a triangle
ABC.

Now from eq. (i) and (ii),

AB-BC = (-1)(2)+(-2)(-1)+(—-6)(1) ==2+2-6=—6=0
Again from eq. (ii) and (iii),

BC-AC =(2)(1)+(-1){-3)+(1){-5) =2+3-5=0

= B is perpendicular to A .

—> Angle Cis 9(°. Therefore AABC is a right angled at C.

Thus, A, B, C are the vertices of a right angled triangle.

18.If , is a non-zero vector of magnitude ';' and ,i is a non-zero scalar, then ;, isa

unit vector if:

A i=1
B) i =-1
©) c:r=|£|
1
D) a=r—
|4
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Ans. Given: , is a non-zero vector of magnitude @
= |c:f| =1
Also given ;i =() and ;4 isa unit vector.

s, ,.:.._-Er|=1

Therefore, option (D) is correct.
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