Class XII Chapter 10 - Vector Algebra Maths

Exercise 10.4

Question 1:

axB| Goio7jerh, B=3i-2j+2k
Find ,if Y and Y .
Answer

We have,

a=i-Tj+7k jqb=3-2j+2k

ik
axh=|1 -7 7
3 -2 2
=i(~14414) - j(2-21)+k(-2421) =19 +19%
JaxB=(19) + (19) =\2x(19)" <1942
Question 2:

Find a unit vector perpendicular to each of the vector athanqa—b , Where
a=3i+2j+2k , qb= i+2j-2k

Answer

We have,

a=3i+2j+2%k b= i+2j-2k

catb=4+4] a-b=2i+4k

3
0|=i(16)-j(16)+k(-8)=16i —16 -8k
4

S g

;
(a+B)<(a-5)= 4
2

fa+b)<(a-5) = J16 + (~16) +(-8)’
2B+ 28+ 8

—8V2 427 41 =89 =8x3=24
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Hence, the unit vector perpendicular to each of the vectors @ +handa—b is given by the
relation,

=+(ri+h-]x((.f—h-}= 16i —16] %
a+p)x(a-p) 24
=¢2’:_2-‘}_£=r3513}'11£

3 33773

T

i
= i 2 -
If a unit vector ¥ makes an angles 3with 4 with / and an acute angle 6 with k , then

find 8 and hence, the compounds of &

Answer

Let unit vector @ have (a;, a,, as) components.

a d =ai+a,j+ak

. . . al =1
Since @is a unit vector, “ .
T ~ I
- = = 2 -
Also, it is given that ? makes angles 3with 4 with / , and an acute angle 6 with k.

Then, we have:

Toog
Cos =
3 g
1 )
= — =, “u| IJ
2
T oa,
Cos— = —
4 :;r|

= ! =a, [|ci|=|]

[
Also, cosf =,

o

= a, =cosd
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MNow,

11 1
27272

Hence, and the components of aare[

Question 4:
Show that

(5—;3]454]:2[&5)

Answer

(@—b)x(a+b)

= (a -b ) xa+ (a ~b)xb [ By distributivity of vector product over addition |
=dxa—bxa+dxb—bxb [ Again, by distributivity of vector product over addition]|
=O+dxh+dxh-0

=2ax=h

Question 5:

Find A and g if (2f+ﬁj+2‘?§]x(f+ij+y§)=EJ"
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Answer
(2;+6j’+ 2?12]><(f7+ i}+pf]: 0

-

ik
=2 6 27 |=0i+0j+0k
1 A u

= i(6p—272)— j(2u—27)+k(24—-6)=0i +0j+0k
On comparing the corresponding components, we have:
6u—-274=0
2u-27=0
24A-6=10
MNow,
2i-6=0=>41=3
27
2,{:—2?=ﬂ:;r=?

A=3and y= E
Hence, 2

Given that @0 =0andaxb =0 what can you conclude about the vectors@and b5

Answer

a-b=0

Then,

h" =0 ilb (in case a and b are n{m—zert‘.r)

(i) Either 1970

;J'XIJ:D

or , or

L ;;| =10 h'| =10 d ||!:; (in case a and b are n{}n—xﬁ'm)
(ii) Either or , or

But, dand P cannot be perpendicular and parallel simultaneously.

al =1 f}.‘=ﬂ
Hence, ”| [or .
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Question 7:

a, b ai +a,j+ak, bi +b,j+bk, ci+e,j+ek

Let the vectors » € given as . Then show

:dx(5+c’):dx5+dxc‘

that

Answer

We have,

a =a,f-—u:_;+u1ﬁi—:, b=hi +bz_}‘+b_1£, E=ci+e,j+ cg.‘i;

[ﬁ;+(")={b] +6, )i +(by +c, ) j+(by ey )k
i j k
Now, dx(5+c'] a, d, .

b +c, b +c, b+e,

=i I:{J': [h'i N (,':J — (bz T6 ):I_-; I:al (h.‘ +C:!-}_”_'- {hl TG }:|+-£|:CF] (hz +¢, ]_ iy “'-H +L'l}:|

=i [a,b; + aye; —ash, —aye, |+ J [-ab; —ac; +ab +ae |+ k [ab, +ac, —ab —ae] (1)

i I k
Gxb= a4, d
b, b, b
= ;[thF _a}hi]+ ;. [hla} _alhﬁ]_‘- kh[':ﬂh: _aﬁ'h]] (2)
iJ ok
axc=|a, a, a
o0 O

=ifae, —ae, )+ Jlae, —ae | +k[ac, —ae]  (3)
On adding (2) and (3), we get:
{5 X B)+ (5 X E) =i[ab, +ae,—ab,—ac, |+ j[ba, +ac, —ab —ac,)
+k[ab, +ae, —a,b —ayc,] (4)
Now, from (1) and (4), we have:
dx[5+{r)=dxa+dxc’

Hence, the given result is proved.
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1f either @ =0orf =0 , then axb= ﬂ. Is the converse true? Justify your answer with an
example.
Answer

Take any parallel non-zero vectors so that%*? =0,
Letd =2{ +3]+4k, b =4 +6] +8k.

Then,

ik
ixb=12 3 4=7(24-24)- j(16-16)+k(12-12) = 07 + 0 + 0k = 0
4 6 8

It can now be observed that:
ld|=22 +3" +4* =29
a#0

b= V4" +6"+8" =116
R

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

Find the area of the triangle with vertices A (1, 1, 2), B (2, 3, 5) and
C(1,5,5).

Answer

The vertices of triangle ABC are givenas A (1, 1, 2), B (2, 3, 5), and
C(1,5,5).

The adjacent sideSJm and BC of AABC are given as:
AB {2—]]f+[3—l}_}'+{5—2}£ i+2j+3k

BC =(1-2)i+(5-3)j+(5-5)k=~i+2]
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=l|ABIxBC:|
Area of AABC 2

i
AB xBC=|1

=i (~6)-j(3)+k(2+2)=—6i —3] +4k

[ S T
=T |

-|AB xBC|=(~6)" +(-3)' +4* =\36+9+16 = /61

. /6l .
1s —— square units.
Hence, the area of AABC 2

Find the area of the parallelogram whose adjacent sides are determined by the vector
a =f—}‘+31‘€nand{5=2f—?}‘+£ .

Answer

The area of the parallelogram whose adjacent sides are dand b is axb

Adjacent sides are given as:

fi=f—}+3£anda_’i=2.r:—?f+1;

naxb=[1 -1
2 7

Gxbl =200 +57 +5 = JA00+ 25+ 25 = 1542

1542 square units

i _j k
3 =i(=1421)= j(1-6)+ k(-7+2)=20i +5] -5k
1

Hence, the area of the given parallelogram is

, thend@*b is a unit vector, if

- _ ,r;| - E
b be such that aj=3 and 3

@ and ¥ is

Let the vectors aand

the angle between

Page 30 of 46



Class XII Chapter 10 - Vector Algebra Maths

T T T T
(A) 6(B) 4(c) 3 (D) 2
Answer
. 2
d|=3and |p|= “C
It is given that S

x b =l b|sin 0 p

We know that , where Mis a unit vector perpendicular to both ¢ and

b and 6 is the angle between “ and b

axb

= il :I
Now, %P is a unit vector if .

axbl=1

= \E”E|siﬂ{?ﬁ‘=l
= [a sin 6] =1
:;»."}xﬁxsinﬂ:]
3
. 1
= 5ind = —
32
—g==
4

T
Hence, %D is a unit vector if the angle between ¢ and ' is 4 .

The correct answer is B.

Area of a rectangle having vertices A, B, C, and D with position vectors
L Y NS Y S WY S L PO
2 2 2 and 2 respectively is
1
(A) 2 (B) 1
(©)2 (D) 4

Answer
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The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:

OA :—F+%j+4;5__ DE‘;:f+é}+4IE__ n(:':f-%jmf, (}Ij:—f—%j+4£
The adjacent sidesﬁ and BC of the given rectangle are given as:

)

r%B’:(m}h[1 ! ]j+{4—4}f2=2f

Pk
LABxBC=2 0 0/=k(-2)=-2k

0 -1 0
ABxAC|=(-2) =2
Now, it is known that the area of a parallelogram whose adjacent sides are

daxb

a and Eis

ABxBC| =2 square units.
Hence, the area of the given rectangle is

The correct answer is C.
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