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CBSE Class-12 Mathematics
NCERT solution
Chapter - 10
Vector Algebra - Exercise 10.4

1. Find |E:x5|= if ;=7 —77+7k and =327+ 2%

I}
i
=

-~ s E)

Ans.Given: g =7 —77+7kand b =3i—27+2k
i 7 k

axb=|1 -7 7
3 -2 2

Expanding along first row,

1 -7
3 S

ax=o=

L]

-

= 1(—14414)— (2 -21) +k(-2+21)

I I

= 0i+197+19k

~laxd| = fl0) (197 +(19) =.f2(19) =192
ax3|= o) (197 +(19) = 219

2. Find a unit vector perpendicular to each of the vectors ;. 5 and 5 _ 7 where

a=3%+27+2kand p=;+2; -2

Ans. Given: ,I:_Iz 3?+ 2?'+ jil and E::‘+2

o= -~

OnAdding c=g+5 = 3i+27+2k * i+27-2k = 41 +47+0k

On Subtracting 7 —,—4 = 3

- o
T 7
i

+27 2742k = 2i+0 7+ 4k
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i
A

Therefore, 1 =c=d =

[ B R £
NEN

Expanding along first row = h ['_1 H— [:I_'] —h ['_1 6— [:I_'| + Et ['_ 0— S_'l

= n=16i—167—8k

A= (16)"+(~16)" +(~8)" = 1256 +256 + 64 = /376 = 24

Therefore, a unit vector perpendicular to both , and j is

7 (16i-167-8k] /18- 16~ 8 A% F2a 2a 1a0
?’——E =1 — =t i k| =t Si— ok
" 24 24 247 247) Tl3 37 37
L2 2% 27
=31 F 55F 5k
. ] .:_-l'- . - _:_.L'- . e .
3.1If a unit vector , makes an angle — with ; — with ; and an acute angle & with
= 1 J

I then find & and hence, the components of Er .

Ans. Let Er = 1: + l-n;'+ E,E:- be a unit vector. .......... (1)
= fal=1 = ¥’ +17+27 =1
Squaring both sides, x* + 1?4+ z° =1 wcoeeuee. (ii)

. - 2, T
Given: Angle between vectors . and ¢ is —.

3

T ai 1 x(1)+y(0)4+z(0)
i 1 x(1)+x(0)+2(0
F 72 (1)(1)

Material downloaded from myCBSEguide.com. 2/10


http://mycbseguide.com/

@ myC BSEguide.com

% A Complere guide for CREE stwaenis

1 x(0)+y(1)+z(0)
_, 1 _x(O)+rl)+2(0
J2 (1)(1)

Again, given Angel between vectors ;;} and k is &. where & is acute angle.

s

- cn5§=i — cosf = x(0) +_J“'_[._[:]._]+z[_1_|
al | )
= COSE =32 s (V)

Putting the values of *: } and z in eq. (i),

1 1 . ; 1 1
—+—+cos =1 = cos"F=1l-———
4 2 4 2
; 4-1-2 1 1
= 08 f=——=— = cosf=1—
4 4 2
. : o ] T T
Since & is acute angle, therefore -gs & is positive and hence == CDSE = & =§

b | =

Fromeq. (v), z =cos & =

~ 1
Putting values of . V" and z ineq. (i), @ = =

e

.. Components of :;r are coefficients of ; ;7 I in

[
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= lii and angle u?:g

N

— — —
4.Showthat(7— b) X <E>+ b) :2(E>>< b)

Ans. LHS.=(a=b|=|a+d| = gug+axb—bxa—bxh

[ RS

e -~ - - -
D+a}ib+c:r}=:b—[]:2<a X b) =RHS.

0.

%2}

.Find ;i and 4 if (27 +67+27k |:>=:| i+ Ej+,.f_fﬂc]

Ans. Given: (21 +6 7+ 274k | x(i +4 j+ uk|=0

= |2 6 27|=0
1 A J7)

Expanding along first row,
H(6u—274)— F(2u—27)+ k(24 -6)=0 = 0 +07 + 0k

i
(=)

Comparing the coefficients of h H I on both sides, we have

bu—-274A=0 ... @)
2u-27=0 ... (ii)
And 2/: —6=0 ... (iii)

17
Fromeq. (i), 2u4—27=0 = ,&’:%
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Fromeq. (iii), 2 —-6=0(0 = A=—=3

b | o

Putting the values of & and ,i ineq. (i),

%
i

1—27(3)=0 = 3(27)-27(3)=0 = 0=0

il
h —
L 7

&
. -

7
Therefore, 1= -T and A = 3.

6. Given that 5 5 — ) and ;- 5 =) What can you conclude about the vectors ;, and

b7

Ans. Given: g h =) = |c_:r|_|5||:|:|55'=[:|

“ |a]=0 or fp|=0 or coss=0 = =90

—> 4= Or j —() orvector 5 isperpendicularto j ....(Q)

Again, given L« h=() = |c_;r:x:5|=[] = |c_;r|.|5|5i11€=[]

~ |a|=0 or p|=0 orsing=0 = =0

= =0 Orj=( orvector 5 and } are collinear or parallel. .....(ii)

Since, vectors 5 & j are perpendicular to each other as well as parallel are not possible. ..
(iii)
Therefore, from eq. (i), (il) and (iii), either ; —(j or 5 =

- -E_IE:{] andc_lfKE:U

7.Let the vectors g b c begivenas g i+a, j+ak bi+b, j+hici+c,j+ek,
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then show that c_;r}{|:5+tt.| =axb+axec.

Ans. Given: Vector g = gii+a, j+ak.b=5bi+b,j+bkand c=¢i4e, j+c.k

"~ b+e= (Bt )i+(by+ey ) itlb+o)k

Now L.HS.= ax|b+c|=|g

B+

i b ko 7 k
=la a, al|+tla a4
b b bl g & C-

[By Property of Determinants]

- GxB+axe “RHS.

8. If either ,_._I — ﬁ and 5 = ﬁ then ,_._I we E — () Isthe converse true? Justify your answer

with an example.

Ans. Given: Either 5 —[) or j =

|E:|=|E]|=ﬂ or |E|=|ﬁ|=m
s |&x5|=|&||5|gin5=m

— (J.sin & =0 [Using eq. (1)]

0

. g% b =0 [By definition of zero vector]

But the converse is not true.
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Leta=?+}+f§ = |c_;r|=a,u'1+1+ =ﬁ =0

. g s anon-zero vector.

= |E’|=*J'm=~.h_3=2~ﬁ;t[]

. b is anon-zero vector.

i 7k
Butaxb=[1 1 1
2 2 2
i 7k
Taking 2 common from Ry = axb =l 1 1
1 1 1

= [_] ["." Ry and R3 are identical]

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

Ans. Verticesof AABC areA(1,1,2),B(2,3,5)and C(1, 5, 5).

.. Position vector of pointA=(1,1, 2) = ﬁ_|_ A_|_ jf&

Position vector of point B = (2, 3, 5) = jﬁ +3 A+ 511

ES -
1 T
L

+57+5k

[

Position vector of point C=(1, 5, 5) =

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

2i+37+5k —|i+7+2k]

23745k —i— -2k
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= +57+5k —|i+7+2k|

= 1+57+5k —i— -2k

= 0i+47+3k

L ABXAC=l 2 3
0 4 3

- - T
:'|_ﬁ—12_|—j|_3—l]_|—}'c|_—l—lil_| =—61 —375 +4k

Now Area of triangle ABC =

b | =

pl—x. c:|=% 36+0+16

1 :
== 61 sq. units

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

vectors , — ﬁ_:+3i and j =2; — ':L+:E:

Ans. Given: Vectors representing two adjacent sides of a parallelogram are

a=i—j+3kand p=2i -7 +k
i J K

Laxb=[l -1 3|-= ((—1+21)—7(1-6)+k(-T+2) = ID?+5}—5E
2 -7 1

Now Area of parallelogram = |c_:r . 5|

Material downloaded from myCBSEguide.com.

8/10


http://mycbseguide.com/

% myC BSEguide.com

% A Complere guide for CREE stwaenis

- J‘]‘GD"‘ZE"‘ 25 =~J45[j| —15+J2 sq. units

.-|~.E

hl|= = _then ,. j is a unit vector, if

3

11. Let the vectors ; and j such that |._r_;r| =3

the angle between ; and } is:
T

A —
6

® =
4

© =
3

o =
2

S

=" and 4 h is a unit vector.

3

Sl

Ans. Given: |._-;r| =3

= |c_1fKTb|=1 = |a .|Ei|5in5‘=1,where & is the angle between , and j

— E-i ﬁﬁ sinf=1
3
= . f2sing=1
. 1
= EIHE—E
\ A
= sin & = sin —
r
= §=—
4

Therefore, option (B) is correct.

12. Area of a rectangle having vertices A, B, C and D with position vectors
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_h+lj+_1£ﬂ+1j+_1iﬁ_lj+_1ﬁ: and —?—l:f'+—1ﬁ:' respectively is:
2 2 2 2

(A) !
2

®1

© 2

(D) 4

Ans. Given: ABCD is a rectangle.

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

S O e
= f—:;——l.ﬁ.—,_—f—;;——l.h._

- -

e s s

—

I-JI —

= 21 +07+0k
" AB= IAB|=J4+D+D =1=2

And AT) = Position vector of point D - Position vector of point A
1

)
ala aoa 1a s
—i—=] ——1.*.—{—:_;——1.#.

T P A
= —i——j+4k—| —f—:_j——l.-\:_

= 0i-j+0k

. AD= |__1D|=Jn_1—n =Ji=1

.. Area of rectangle ABCD = Length x Breadth = AB x AD =2 x 1 = 2 sq. units

Therefore, option (C) is correct.
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