NCERT Solutions for Class-XII Maths

Chapter-10.4
NCERT Chemistry Class 12

1 1 1 A A A 1 A N A
Find |axb]|, if a=1-7j+ 7kand b=3i-2j+2k.
We have,

S
a=i-7j+7k andb=3i-2j+ 2k
r ; | A
axb=|l -7 7
3 2 2

Si(-14414) - j(2-21) + k(24 21) =19}+ 19k
‘ﬁxﬁ‘ = J19) +(19)* =2 (19)* =192

1 1 1 1
Find a unit vector perpendicular to each of the vector a+banda—b,

a £3i 4234 Skand b=i+2]— 2k.
Given that
2=31+2]+2k and
b=i+2j—2k

.

Let £=£+b
:>1§=(3i+2j+212)+(1+2j—212)
:>Ir):(4f+43'+012)
1

Let azg—b

r YAt A P S
:q=(31+2j+2k)—(1+21—2k)
:>crl:(2i+03'+4f<)
Now, we want to find a vector which is perpendicular to both p and q. It is given by
pxq-
Let r=pxq



S B oo
o /o

1
pxq=|4
2 0 4
Expanding along first row,
pxq=i[(4x4)—(0x0)]-i[(4x4)-(2x0)]+k[(4x0)—(4x2)]
= pxq=(16)i—(16)]+(-8)k
— pxq=161-16]—4k
Therefore, T =161 —16]—8k

Now we want to find the unit vector. We know that unit vector means that the
magnitude of the vector is 1(unit).
1

It is defined as t = ﬁ
T

So, we find the magnitude of a first.
= [t|=f2 4y +72 =16 +(-16)’ +(-8)’ =576 =24

r (16f—163—8f<) e 2 1.
a Tr _ et 2n 1
= |1TT iT_i[3l 33 3k]

1 A
If a unit vector @ makes angles gwith i,Z with j and an acute angle 6 with K, then find 0
4

1
and hence, the components of a.

. 1
Let unit vector a have (al,az,a3) components.
r L )
a=a it+a_j+a k
1 2 3

=1.

Also, it is given that a makes angles g with IE with j, and an acute angle 6 with k.
4

Then, we have:

a
cos—:|-1~:>_:a |:|a|—1:| COSE=|-§|- 3%:"“ [|£|:1]Also, COSO:%' 2
=a =cosb
3
=1

, la
:>,[a2+a2+a2 =1
1 2 3



:>c0529=l—§—l
4 4
:>cose=—:>e:§
1
a =cos—=—
3 3 2
1
Hence, o= and the components of a are (E
3

1 1 1 1 1 1
Show that (a—b)x(a+b)=2(axb)
We solve for the left-hand side,
LHS=

1
9\/57

(R~ 0)pe( £ b) = (Bock) # (£xb) - (bE) - (bb)

1 1
We know axa=0 and bxb=0
r r r r
Also, bxaz—(axb)

Putting these in our equation, we get
r

= () £+b) =0+ (5xb)+(Rxb) -0
D(Q—ll;)x( g+|§)=2(£xl§)

which is equal to R.H.S.

Hence proved.

A ~ A A ~ A 1
Find pandpif (21 +6j+27k)x (i+Aj+pk) =0.

- : oy T
(2i+6j+27ij(i+kj+ukj=0

ook
=2 6 27=0i+0j+0k
I A u

1
2

)



=i(6pn—271)—j(2u—27)+k (21— 6)=0i+0j+ 0k
On comparing the corresponding components, we have:
6L —27A=0
21—27=0
2L-6=0
Now,
2h-6=0=>A=3
2-27=0= =21

2
Hence, A =3 and “:%.

11 1 1 1 1 1
Given that a.b=0anda xb =0.What can you conclude about the vectors aandb?

Given that

r!

ab=0
roL

= |a|.‘b‘.cose =0 (where 0 is the angle between the vectors)
r r

= |a| =0 or‘b‘ =0 orcosf=0

.

Also given that, axb=0

r . .
= |a|.‘b‘.sm9 =0 (where 0 is the angle between the vectors)

r I .
= |a| =0 or‘b‘ =0 orsinf=0
As there is no value of 0 for which both sin 6 and cos 0 are zero.

rl r 1
Therefore, the condition for which a.b=0 and axb=0 is:
r r
|a| =0 or‘b‘ =0.
111 R R R R R R n R "

Let the vectors a,b,c be given as ai+aj+akbi+b j+bkecite j+ck Then show that

1 1 1 1 1 1 1
ax(b+c)=axb+axc.

We have,

r . . T . . T . )

a=a i+a_ j+a k,b=b i+b_j+b k,c=c i+c_j+c k
1 2 3 1 2 3 1 2 3

(£+£)=(bl+cl)i+(b2+cz)j+(b3+c3)l;



oo ik
Now, gx(b+<r:) a a a,
b1+01 b2+c2 b3+c3
:i[az (b3 +cs)—a3 <b2 +c2)}—j[al (b3 +c3)—a3 (b1 +CI)J+1;[al<b2 +c2)—a2 (b1 +cl)}
= i[azb3 +ac —a3b2 —a3cz}+j[—alb3 —ac, +a3b1 +a3cl] +

k[alb2 +ac, —312bl —azcl] .. (D)

r T
axb=la a a
1 2 3

b b b
1 2 3

= i[a2b3 - a}bz] + _] :bla3 - alb3 ] + l{alb2 - 212b1 ]

i <
rr
axc=la a_ a
1 2 3
c ¢ ¢
1 2 3

= i[azc3 — 3.302 j| 1= j[a3c1 N 21103 j| + 1;|:31C2 N azcl :|
On adding (2) and (3), we get:

r Iy r r, | .
(axb)+(axc)=1[ab +ac —ab —ac }L][ba +ac —ab —ac}
203 23 32 32 13 31 13 13

+k[ab +ac —ab —a c]

12 _—2 21 21

Now, from (1) and (4), we have:

r /'y r I'rr . .
a><(b+c):a><b+a><cHence, the given result is proved.

1 1 1 1 1 1 1
If either a=00rb=0, then axb=0.Is the converse true? Justify your answer with an

example.
r 0ol
axb|= |a|.‘b‘.sin9 (where 0 is the angle between the vectors)
.
If 2 =0,
r T r
= axb=(0)]b].sin6=0

I 1
Similarly, If b=0,

:gxlg=|£|.(0).sin6 =0



r I o
Now, If axb=0
rof . .
= |a|.‘b‘.sm(9 =0 (where 0 is the angle between the vectors)
r I :
:>|a|:0 or b‘:O orsinf =0

= sin0 =0 implies 0 =90°

This implies that the converse is not always true. The vectors may not be zero but the
angle between is 90°, i.e. the vectors are perpendicular.

Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).
The vertices of triangle ABC are given as A(1,1,2),B(2,3,5), and C(I,S,S). The adjacent
Ui
sides AB and BC of VABC are given as:
AB=(2-1)i+(3-1)j+(5-2)k =i+ 2 j+3k
BC=(1-2)i+(5-3)j+(5-5)k =—i+2]
Area of VABC = %‘gx ]Lsna
wm  um

ABxBC=|1 2 3|=i(-6)-j(3)+k(2+2)=—6i-3j+4k
-1 2

UL ULt

~.|ABxBC| = \[(<6)" + (-3)" +4> =36+ 9+16 = /61

. 61 )
Hence, the area of VABC is —— square units.

10. Find the area of the parallelogram whose adjacent sides are determined by the vectors

1 1

a=f—j+3f<and b=2f—73+f<.
Given

£=§—3+31A< and
b=2i-7j+k

r
We know that Area (parallelogram ) = axb

b

r r
So, we find ‘axb




11.

11.

12.

) i ]k
axb=|l -1 3
2 -7 1
Expanding along first row,
Exi):i[(—lx1)—(—7x3)]—j[(1x1)—(2x3[]+ﬁ[(—7x1)—(—1x2)]
= axb=(20)i - (=5)}+(-5)k
s B b =20 +5}-5k

‘gxll;‘ = 4y 47 =207 45 +(=5) =V450=15V2

r T
. Area ( parallelogram ) = ‘a X b‘ =154/2sq. units

1 1 r r 2 1
Let the vectors aandb be such that |a|=3and|b|= 3 then axb is a unit vector, if the

1 1
angle between aandb is

(A) /6 (B) n/4
(C) n/3 (D) n/2
It is given that |d| = 3 and |b| = g

We know that @ X b = |d|b | sin 67, where is a unit vector perpendicular to both d
and b and 6 is the angle between d and b.

Now, @ X b is a unit vector if |d X b| = 1

ld x b| =1

= |d||b|sin 67 |= 1

= |d||b||sin 6] = 1

= 3 X g Xsin 6 =1

; -1
:>~sm9—\/E
>9==

|

- > —)E .
Hence, d X b is a unit vector if the angle between d@ and b+. The correct answer is B.

Area of a rectangle having vertices A, B, C and D with position vectors
—f+%j+412,i+%j+412, f—%j’+4l§and —i—%j+412, respectively is

1
(A) 5 (B) 1



12.

©)2 (D) 4
Let
d=—i+-]+4k

r . 1~
d=—i—-—j+4k
2

Now we want to find the AR

AB=B-A
uum s " > s n
= AB= 1+5_]+4k - —1+5_]+4k

:Amﬁz(zhojml%)

uu
Now we want to find the AC
uuu r Ir
AD=D—A

P (c 14 Aj [? 14 Aj
= AD=|-i——j+4k |-| -i+—-j+4k
2 2
L'.L““ ~ ~ A
:>AD:(0i—1j+0k)
wm um
We know that Area(rectangle) = ‘ ABx AD‘

uur Ul
So, we find ‘ABXAD

b

oS o Fo

Expanding along first row,
AwﬁxAwg:i[(ox0)—(—1x0)]—3[(2x0)—(0xo)]+12[(—1x2)—(0x0)]
— ABxAD = (0)i - (0)}+(-2)k
uuu - uuw A A A
= ABxAD=0i+0j-2k

U uuur
[ABxAD|=yx* +y’ +7° =0T +02 4 (<2)) =2

U uum
. Area rectangle) = ‘AB x AD| = 2sq. units
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