NCERT Solutions for Class-XII Maths

Chapter-10.3

NCERT Chemistry Class 12

1 1
Find the angle between two vectors a and bwith magnitudes \/g and 2 respectively

r 1
having a.b= \/g
It is given that,

‘g‘:«/g,‘ti =2 and, gll; \/6
r!' ryl
Now, we know that a-b= |a”b‘c0s9

.'.x/gzx/gx2><cose
J6
\/§><2

= cos0 =

= cosO =

-

=0=

I
Hence, the angle between the given vectors a and b is %

Find the angle between the vectors i- 2} +3k and3i - 23 +k
Given vectors are i— 23 +3kand3i- 23 +k
Let & =i-2j+3kandb=3{-2j+k
|§| =P 4(2) +3 =\1+4+9=114
= 5o ¥ = o TT
now,ib = -2+ 3k )(3 -2} +k)
b= (i.si —12j+1k-231+27.2]- 2k + 3k 31 -3k 2] + 312.12)

A A A A

Ab=(3-0+0-0+4-0+0-0+3)=10 [i.j:j.ﬁzﬁ.izo}



rt A AA A rf rylf
~ab=10 [1.1=J.J=k.k=1} We know, a.b=|a”b‘cos@
= 10=+/14 x/14 x cosO
= 10=14cosH

= cos 0 =10/14
= 0 =cos(5/7)

Find the projection of the vector I—J on the vector 1+ 3

ro.. I
Let a=i—j and b=1+]
1
Now, projection of vector a on b is given by,

1 (xr 1 1
+-(ab)=—={1.1+(-1)(1); =—=(1-1)=0
M( )= W)= 500

1
Hence, the projection of vector a on b is 0 .

Find the projection of the vector i+ 33 +7Kk on the vector 7i —j +8k.
A ~ A 1 A A ~
Let a=i+3)+7kandb=7i - j+8k
r I r
Projection of aonb is given by ﬁ(gb)
b

r AlAa A
Now.[b]=(7i=]+8K|= /7> +(~1)" +8 =49+ T+ 64 =114
r! I A A oA ~
a.b:(i+3j+7k).(7i—j+8k)

1 v A A A A A A A A A A A A
:>frl.b:(i.7i—i.j+i.8k+3j.7i—3j.j+3j.8k+7k.7i—7k.j+7k.8k)

A A A A

B b=T-0+0+0-3+0+0—0+56 [1j=jk=ki=0]
. Eb=7-3+56=60 [1i=j=kk=1]
= Projection of 501’1{’; =‘—1t1:‘(£l§)

1
= x 60
J114
60

J114
' 60

r
~ Projection of aonbis .
) J114




S.

Show that each of the given three wvectors is a unit
1(21+3J+6k) (31—6_]+2k) (61—0—2] 3k)
Also, show that they are mutually perpendicular to each other.

Let g=— (2k+ﬁ+6k):71+3j+7k

I [+ A A\ 3: 64 24
b=—(3i-6j+2k)=21-2j+=
7( ! ) 7'77777

E=1(6i+25-3k)=21+25-2k
7 7 777

r 1
Now we need to find out the magnitude of a,b &c

r (22 (3}2 (6)2 4 9 36 [49
|a|: =+ = = = |—Ft—+—=,|— =
7 7 7) V29729 29 \29
‘r (3 ? ( 6)2 (2)2 9 36 4 [49
b‘: =+ =]+ =] =]—+t—=+—=,]—=
7 7 7) N9 29 29 \49
r (62 (22 3]2 36 4 9 [49
|C|: — |tz -z =, l—F+t—+t—=,[—=
7 7 7) V19" 49" 49 \/49

=1,

b|= tand]f]

Since,

= the three given vectors are unit vectors.
To show that each of three vectors are mutually perpendicular to each other

rl Ly rr
We have to show a.b=0,b.c=0andc.a=0

r " o 3 ~ ~ ~
g.bz(gi+§j+§kj.[§i—§j+zkj
77 7\ 7T

rr ~3x
ab=—i-i——i—j+—-i=-k+=j— 1——] j+

r ~ 6 A A DA ~ ~ A DA A3 A ~ 6 A ~
be=25%1+2125- 33 ék—ﬁjé —EJEJ 032k 2k 214202
7 7 7 7 7 7 777 7 7 7 7

E+0 0- 0—2+0+0+0—é
7 7 7

o=
o~
I

vector:



£5-0525,0535,850¢,2 32;+ 323 2580 3025 30 3538
77 T 777 7 77 7T
=12 01040+840-0- 0—§
7 7
cr_BB_18_,
7 7
. ri I'r rr
Since, a.b=0,b.c=0andc.a=0
rl

r
=~ a,bandc are mutually perpendicular to each other.

1 1 1 1 1 1 1 1
Find |a|and|b], if (a+b),(a—b)=8and|a|=8|b|.

()(E-8)-

= 4-4-2-b+b-a-b-b-§
:>|a| —|b| =8
:(8‘11;‘)2—“2\2:8 U£|=8|£H

264‘{;12 _‘{,,2:8

1
=63|b[*=8
=] b p=L
63
r
= ‘b‘ = % [Magnitude of a vector is non-negative]
e 22
37
rooor
= fal=slbl- 8x22 1642
NAENG

1 1 1 1
Evaluate the product (3a—5b).(2a+7b).
r r
To find (3§ - 5b).(2§ + 7b)

I I I I
—38.23+38.7b—5b.28 - 5b.7b



10.

10.

I 1 I r r
— 630 +210b—100.b-35bb [Since,ib=ba

— 6[af +11£.£—35‘tr>‘2

1 1
Find the magnitude of two vectorsaandb, having the same magnitude and such that the

angle between them is 60° and their scalar product is %
|
Let 0 be the angle between the vectors a and b.

It is given that ‘£|:|1r)‘,§.tr,:%, and ¢ =60°.

o
We know that a-b= |a”b‘cos9 )

¢ = aleosso® [ Using (1)]
r
Sigips =faf=l
2 2
r r
=>|aj-[b|~1

1 i 1 1 1 1
Find | x |, if for a unit vector a,(x —a).(x +a)=12.

. 1 . .
Given, vector a 1S a unit vector

r
jaf =1
r r\,r r
(X—a).(x+a)=12
11 11 11 11
= XX+Xxa—ax—aa=12
ro2 rr rr ro2 . rr rr
=|x|"+xa—xa—[a] =12 [Smce,x.a=a.x]
ro2 ro2
=|x[" —[a| =12

=X -1=12
= [ =12+1=13
:|>r<|=«/ﬁ
N ENE
P S S TR 1
If a=21-2j+3k,b=-1+2j+k andc=3i+] are such that a-+Abis perpendicular to c,

then find the value of A.
O ro..
The given vectors are a =2i+2j+3k,b=-i+2j+k, and ¢ =3i+].

Now,



11.

11.

12.
12.

g+kb:[2i+2j+3kj+x(—i+2j+kJ:(Z—X)i+(2+2k)j+(3+x)k
r [T .
If (a+kb) is perpendicular to c, then

(a+kb) c=0

:[(z_x)ﬁ(zux)}(sm)k](zﬁjj:o

=(2-1)3+(2+20)1+(3+1)0=0
=6-3A+2+2A=0

=-A+8=0

=>A=8

Hence, the required value of A is §.

1 1 11 1 1 1 1 1 1
Show that |a|b+|b|a is perpendicularto |a|b—|b|a, for any two nonzero vectors aandb

r.r I'r ) . r.T I'r r I
To show |a|b + ‘b‘a is perpendicular to |a|b - ‘b‘a for any two non zero vectors aandb, we

need to show dot product of |£|tr) + ‘ll;‘gand|g|‘tr> —“tl;‘g is zero.
(568
= )l (1) (115 (41 )

rzrr rer
=|a bb—‘b‘ a.a
r r
rof2 (52 rp r r
=|al ‘b‘ ‘ ‘ |a Since, ab=b.a
=0

¢ Ir  p T Ir

Since, dot product of |a|b +‘b‘aand|a|b —‘b‘a is zero.
r, T Ir ' o G
|a|b—|—‘b‘a is perpendicular to |a|b —‘b‘a

I 1 1
If a.a=0and a.b=0,then what can be concluded about the vector b?

It is given that a-a =0 and a-b=0.
Now,

rr r r
a-a=0:>|a|2=0:>|a|=

J
..a 1S a zero vector.



13.
13.

14.

14.

I r I
Hence, vector b satisfying a-b=0 can be any vector.

1 11 1 1 1 1 11 11 11
If a,b,c are unit vectors such that a+b+c¢=0,Find the value of a.b+b.c+ca.
. ri r . r I r
Given a,bandc are unit vectors and a+b+c¢=0.

,{) zland|g|:1

] =
Now
(a+b+c) 55

rr r! rr
—aa+ab+ac=0

S 14+hb+ac=0 (i)

rr
b.0

rr I r
b.(a+b+c)
I Ir I

—ba+bb+be=0
—1+ba+be=0 U (1)

=3

rqxr ' ry r
c.(a+b+c)=c

rr rt rr
:>ca+cb-|—cc 0

:1+c.a+c.b=0 o)
Addlng (1), (i1) and (i11) we get
rr I'r o r '
1+ab+ac+1+ba+bc+1+ca+cb 0
rr r! 'r rr . rf Ir
:>3-|—ab+ca+ab+bc+ca+bc 0 [Smce,a.b:b.a}
rr r r
34+ 2(5.13 Iy S.g) 0 [Since,b.g _ E.bJ
r r
= 2(£.b + b.g + garl) =-3 [Since,g‘(r: = (r:zri]

1 1 1 1 11
If either vector a=0o0rb=0, then a.b =0.But the converse need not be true. Justify your

answer with an example.

ro
Consider g:2i+4j+3k and b=31+3j-06k.
Then,



15.

15.

16.

)
2-b=23+43+3(=6)=6+12-18=0

We now observe that:

la|=v/2> + 4 +3* =29
r L

saz0

‘E‘:«/32+32+(—62=«/5_4
I T

b0

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

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,
uuut uuu
then find ~ABC,[~ABCIis the angle between the vectors BA and BC].
Given points are A (1, 2, 3), B (-1, 0, 0) and C (0, 1, 2)
98 11§ U

£ABC is the angle between vectors BAand BC
ﬁuX:{1—(—1)}i+(2—0)j+(3—0)12:21+2j+312
ﬁ%={0—(—1)}i+(1—0)j+(2—0)12=i+j+2f<
Ul uu A I~ A A A A
BA.BC:(2i+2j+3k).(i+j+2k)

uuu uuu ~ ~ . L A N ~ i 5 3 . A A
= BA.BC =2i.i +2i.j+2i.2k + 2ji +2j.j + 2j.2k + 3k.i + 3k.j + 3k 2k

(VB ITRVIE AR AR A A
—>BABC=2+0+0+0+2+0+0+0+6 [i.j:j.k:k.izo}

AR

UL uuii A A A A
—BABC=10 [i.i =jj=kk= 1}
‘&‘&‘:‘2&2}3&‘:422+22+32 —J414+9=\17
i+3+2f(‘=\/12+12+22 —Jl+1+4=+6

We know
UL UL

UL, | LUK
BABC = ‘BAHBC‘COS /ABC

Ul
3+

:>10:\/ﬁx\/g><cosZABC
10
J17 x+/6

= cos ZABC = i

V102

= 2/ABC = cos |(10/V102)

= cos ZABC =

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



16. The given points are A(1,2,7),B(2,6,3), and C(3,10,-1).
.'.AB=(2—1)i+(6—2)j+(3—7)k=i+4j—4k
(3 2)i (10-6)j# (~1-3)k =i+ 4} 4k

AC=(31)i+(10-2)j+ (~1-7)k = 2i+8}-8k

U

AB =«/1 +42 4 (-4 =J1+16+16 =433

918113

BC|= /12 +47 +(~4)2 =1416+16 =33

UL

AC|=22 +82+8% =4+ 64+ 64 =132 =233
810114 (010114 U

| AC|-{AB}+[BC]

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

17. Show that the vectors Zf—j-l-l;, 1—33—51; and 31—43—412 form the vertices of a right

angled triangle.

17. Let vectors 2i—j+12,i—33—512and3i—4}—412 be position vectors of points A, B and C
respectlvely
Then, OA 21—_]+k OB_1—3J SkandOC 31—4J 4k

uul uvm Ul

Now vectors AB,BCand AC represent sides of AABC
Awﬁ=(1—2)i+(—3—(—1))j+(—5—1)12=—§—2j—612
BC = (3=1)i (-4 () +(4-(-5))k -2 -+ &

%:(3—2)?4—4 (-1))j+(-4-1)k =i-3j-5k

AB|= (1)’ +(=2)" +(~6)’ =T+4+36 =41
U 2
AB[ =41
u 2
BC|= 22 + (-1 +1* =4+ 1+1=+/6
U 2
BC‘ =6
‘ JP+(- —179125=35
UK 2
=35




18.

18.

U 2 U, 2
Now ‘BC‘ + ‘AC‘ =35+6

= ‘éugz " ‘%\2 - 41

U 2
And‘AB‘ —41
U 2 UL 2 U, 2
‘BC + ‘AC - ‘AB
From Pythagoras theorem we know
U, 2 U 2 U 2 . . .
If BC| + ‘AC = ‘AB then AABC is a right-angled triangle

~ A ABC is aright-angled triangle.

1 1
If a is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then Aais unit vector

if

(A) =1 (B) A=-1
(C) adn| (D) a=1/|r|
Vector Aa is a unit vector if |Mr1| =1

Now,

a| =1

= [/[a| =1[% 2 0]

1
= =gyl =e]

L
[

L. . . 1 .
Hence, vector Aa is a unit vector if a =— The correct answer is D.

A

10
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