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EX

ERCISE 10.1

1. Represent graphically a displacement of 40 km, 30° east of north.

Solution:
North p
A Scale
10 km
40 km
300
West « = P East
Y
South
The vector

oP represents the displacement of 40 km, 30° east of north.

2. Classify the following measures as scalars and vectors.

(i) 10 kg (ii) 2 metres north-west (iii) 40°

(iv) 40 watt (v) 10 coulomb (vi) 20 m/s?

Solution:

(i) 10 kg is a scalar quantity because it has only magnitude.

(i) 2 meters north-west is a vector quantity as it has both magnitude and direction.
(iii) 40° is a scalar quantity as it has only magnitude.

(iv) 40 watt is a scalar quantity as it has only magnitude.

(v) 10 coulomb is a scalar quantity as it has only magnitude.

(vi) 20 m/s? is a vector quantity as it has both magnitude and direction.

3. Classify the following as scalar and vector quantities.

https://byjus.com

Vector Algebra

PAGE NO: 428


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 10 —

The Learning App
(i) time period (ii) distance (iii) force

(iv) velocity (v) work done

Solution:

(i) Time period is a scalar quantity as it has only magnitude.

(ii) Distance is a scalar quantity as it has only magnitude.

(i) Force is a vector quantity as it has both magnitude and direction.

(iv) Velocity is a vector quantity as it has both magnitude as well as direction.
(v) Work done is a scalar quantity as it has only magnitude.

4. In Figure, identify the following vectors.

-
a

(i) Coinitial (ii) Equal (iii) Collinear but not equal

Solution:

Vector Algebra

(1) Vectors d and ¢ are coinitial because they have the same initial point.

(1) Vectors b andd are equal because they have the same magnitude and direction.

(111) Vectors d and € are collinear but not equal. This 1s because although they are parallel, their

are not the same.

5. Answer the following as true or false.

(i) d and —4 are collinear.

(if) Two collinear vectors are always equal in magnitude.

(iii) Two vectors having the same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.

Solution:
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(i) True.

Vectors
& and

—d are parallel to the same line.

(i) False.

Collinear vectors are those vectors that are parallel to the same line.

(iii) False.

Two vectors having the same magnitude need not necessarily be parallel to the same line.
(iv) False.

Only if the magnitude and direction of two vectors are the same, regardless of the positions of their initial points, the
two vectors are said to be equal.
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ERCISE 10.2 PAGE NO: 440

1. Compute the magnitude of the following vectors.

A I VRS » noai DR IR PR
d=i+j+ks b=2i-7j-3k c:ﬁf+ﬁj_ﬁk
Solution:

Given, vectors are
G=i+jrks B=2i-7j-3k  Em—mitomjo—aek

fi:\hﬂz+[H:+U]Z=JE
B =

2) +(=7) +(-3)

444949

62
. 1% of ]1 [ 1Y
] = — T —
| \/[ 3] |'u'~.l'rJ \."rJ
= :+i+;:'

2 | o

2. Write two different vectors having the same magnitude.

Solution:

Consider a = [f - .7.'; +4£7) and b= (Ef +j—4!§ )

It can be observed that !;*I = ,J'I" +{—2 =J1+4+16=21and

Bi=\2 +1* +(-4) =A+1H6=21

Thus, a and b are two different vectors having the same magnitude. Here, the vectors are different as they have different dit

3. Write two different vectors having the same direction.
Solution:
Two different vectors having the same directions are

Let us
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Consider _:_:r=[f +x+£] and §=(25+2j *2!;].

The direction cosines of p are given by.

/ ! l

The direction cosines of ¢ are given by

l—- cand =

!
T ——— P — —
VELE+E 370 JPeP+r 3

NCERT Solutions for Class 12 Maths Chapter 10 —
Vector Algebra

! 1
JEAPAE N3

/ 2 2 ] 2
22420420 243 3 ¢ A T LR
and n= 2 = z

J2+22+28 2 B

Consider _1_:r=(f +;+£] and &=(24’T+2j *2:’;].

The direction cosines of p are given by.

/ !

The direction cosines of ¢ are given by
2 2 I

1—- candm=

l !
—— = | | pe— —
VEAEP+E BT JPersr 3

b

g
¥

1
ﬁ_

f_ﬂm

| 1
VE+E+E A3

=

—= M=

and n= & o ® —L
J22e2i420 243 3

4. Find the values of x and y so that the vectors
Solution:

Given vectors

1
ﬁ_

b
-d__1 T
AN

2i+3j and xi + 3] o equal

20 +37 and Xt + 7 \yill be equal only if their corresponding components are equal.

Thus, the required values of x and y are 2 and 3, respectively.

5. Find the scalar and vector components of the vector with the initial point (2, 1) and terminal point (-5, 7).

Solution:

The scalar and vector components are

The vector with initial point P (2, 1) and terminal point Q (-5, 7) can be shown as

A,

PQ=(-5-2)i +(7-1)]
PQ=-T7i+6]
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=71 and 6/. Tys. the required scalar components are —7 and 6, while the vector components are

a=i-2j+k b=—=2i+4j+5kandc=i-6] -7k
6. Find the sum of the vectors.

Solution:

Let us find the sum of the vectors.

The given vectors are g =/ —2j+k, h=—2i +4j+5kand c =i —6j—Tk
Hence,
G+b+e=(1-2+1)i +(-2+4-6) j+(1+5-7)k
=0-f—dj—1-4
=—4j -k
d=i+j+2k

7. Find the unit vector in the direction of the vector.
Solution:

We know that

The unit vector ;in the direction of vector G =/ + .}+ 2k is given by & = — .

So, |”i
d=VP+P+2 =l+1+4 =6
Thus. |
g b Feprek 1o Ly @2
N N Y ]
PQ

8. Find the unit vector in the direction of vector, where P and Q are the points
(1,2, 3)and (4, 5, 6), respectively.
Solution:

We know that,
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Given points are P (1. 2. 3Yand Q (4. 5. B).

So. PQ=(4-1)i+(5-2)j+(6-3)k=3i+3]+3k
PO =3 +37 437 =049+9 =27 =33

Thus . the unit vector in the direction of ﬁ) Is

PQ 3i+3j+43k 1. 1 =

bg| 33 BB

9. For given vectors a=2i—j+2k and b=—-i+j-k , find the unit vector in the direction of the vector a+b

Solution:

We know that,

Given vectors are =2/ — j+2kandp=—j+ j—k
a=2i— j+2k

b=-i+j—k

ndrb=(2=1) (=141 j+(2=0)k =1 +0j + k=i +k
la+b| =P +1* =2

Thus , the unit vector in the direction of {.:i+ .ﬁ') is

a+ o
- ik i o

1 1
= =—1i+—=k.
o AT i)

10. Find a vector in the direction of the vector Si—j+2k which has magnitude of 8 units.

Solution:

Firstly,
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Letd=5i — j + 2k,

S0,
dl= 5" +(-1)' +2* =25 +1+4 =130
. a4 Si—j+2k
g=r0=—7%—

@ Vo

Vector Algebra

Thus, the vector in the direction of vecior if j+ 24 which has magnitude 8 units is given by,

: 5i— j42k :
g;,:g( i—j+ k] 40 ;

30 50 J— F
=3[f F+ok
| J:T
= r"— +16 k
Jiﬁ r 30
x ir—;+'3'1'. -lﬂ 8 - 16 -
87=8 = g k
: [ J30 % 5o’ T
__B[Sf—_,?-t—lk]
J30
40 . 8 -

16 -
= = o + Iq-
J300 307 30
11. Show that the vectors 2i=3j+4k and —4i +6/ -8k are collinear.
Solution:
First,

Let d=2i —3]+4k and b =—4i + 6, — 8.

It is seen that b =—4i +6 ] —8k = —2(2/ =3 j+4k | =2
b=Ad

where,

A=-2

Therefore, we can say that the given vectors are collinear.

12. Find the direction cosines of the vector * +2)+3k

Solution:
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First,

Letd=1i+2]+3k.
The modulus is given by,

|l =1 +22 437 =1+4+9 =114
Thus . the direction cosines of a are [ [ =, - : J
Jia

N
13. Find the direction cosines of the vector joining the points A (1, 2, -3) and
B (-1, -2, 1) directed from A to B.
Solution:
We know that the given points are A (1, 2, -3) and B (-1, -2, 1).
Now,
AB =(=1-1)i +(-2-2) j+ {1-(=3)}k

AB=-2{ —4j+4k

|AB|= \[(<2)" +(~4)" +4* =\3416+16 =36 =6

. . . 2 44 ] 22
Therefore. the direction cosines of Apare ——.——.—J o B e ]
6 6 6 3 33
14. Show that the vector itj+k is equally inclined to the axes OX, OY, and OZ.
Solution:
Firstly,

Letd=1i+]+k.
Then,

d=vE+P+1 =3

. } 1 1 1
Hence, the direction cosines of @ are \ . .
[ 3 \"'5 1.-@ ]

Now, let @, £, and 7 be the angles formed by d with the posttive directions of x, v, and z axes.
1 | |
So, we have cosa=—=,cosfl=—=,cos)y=—=.
V3 V3 3

Therefore, the given vector 1s equally inclined to axes OX, OY, and OZ.
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15. Find the position yector of a pointﬂR which divides the line joining two points P and Q, whose position
vectors are E"'Ej ~k and —i +-*}+ k, respectively, in the ratio 2:1

(i) internally

(ii) externally

Solution:

We know that

The position vector of point R dividing the line segment joining two points.
P and Q in the ratio m: n is given by

(1) Internally: .7 .5

m+n

(11) Externally: .5 _ .5

m-n

OP=i42j—k and OQ=—i + j+4&
{1} The position vector of point R which divides the line joining two points P and Q internally in the ratio 2:1 is giv
_____ i k)i e2j k) (22 e28)+{i+2]-k
A feR)i(ie2ih) )+(i+27-4)
2+1 3
= +4J' o+ _ | j:-+ 4}]_'_ l _J'q:
3 i 3 3
(i) The position vector of point R which divides the line joining two points P and 0 externally in the ratio 2:1 is gi
2(~i + j+k)-1(F+27-£)
2-1

OR =

=(-2i+2j+2k)-(I+2]-k)

=—3i +3k
16. Find the position vector of the midpoint of the vector joining the points P (2, 3, 4) and Q (4, 1, - 2).
Solution:
The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1, — 2) is given by
{25+3}+4£ﬁ}+(4f +_}‘—2£) B (2+4)F +(3+1) j+(4-2)k

2 2

BISAFRE e e
= ;’ =3 +2]+k

OR =
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17. Show that the points A, B and C with position vectors, a=
respectively, form the vertices of a right-angled triangle.

Solution:
We know

Given position vectors of points A, B, and C are

=3 —4j—4k, b=2i-j+kand&=7-3j-5k

S AB=b—a=(2-3) +(-1+4) j+{1+4)k =~ +3]+5k
BC=d-b=(1-2)i+(-3+1) j+(-5-1)k ==i -2 -6k
CA=G-E=(3-1)i+(-443) f+(-4+5) k=2~ ] +k

Now.

i’“ir =(=1) 43" 45" =149+25=135
B = (1) +(=2) +(-6) =1+4+36=4]
l‘l:.-ﬁl.|I = .._": -I—{—i}ll+|: =dt]l4]=56

Hence.

2 2 2
+|cA| =35+ 6=141=|BC|

—
‘AB
Hence, proved that the given points form the vertices of a right-angled triangle.

18. In triangle ABC (Fig 10.18), which of the following is not true.

(B) AB+BC—-AC =0

(C) AB+BC-AC=0

(D) AB-CB+CA =0
Solution:

First, let us consider,

https://byjus.com
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Applyving the tiangle law of addition in the given triangle, we get:
AB+BC = AC (1)

AB+BC+CA =0 (2)

- The equation given in alternative A is true.
AB+BC = AC

= AB+BC-AC=0

2 The equation given in alternative B is true.

From equation (2). we have:

AB-CB+CA =0

- The equation given in alternative [ is true,

Now, consider the equation given in alternative C:
AB+BC-CA=0

= AB+BC=CA -(3)

From equations (1) and (3), we get:

AC=ex.

AC=-AC

AC+AC=0

2AC =0

AC =0, which is not true.

Thus, the equation given in alternative C is incorrect.

The correct answer is C.

19. If @ and Eare two collinear vectors, then which of the following is incorrect?
A. b=Ad , for some scalar A

B €= +h

C. The respective components of aand b are proportional

D. Both the vectors @ and b haye the same direction, but different magnitudes
Solution:

We know,
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If @ 4nd b 3pe two collinear vectors. then they are parallel.

S0, we have:

b=Aa (For some scalar /)

If; —=1, then d=4b _

If a =u,f + u:.}'+ u,IE and b =.f:,r: +B, }'+£:,.E-. then
b= id.

b;:: + .fJ?} -+ -ch'E = {c.’r:'. + u:j - H—,ﬂ:)

bi +baj+bk =(Aa, )i +(Aa, ) [ +(Aa )k

b =da.b =Aa..by=da,
b _b _b

[ R A

Hence, the respective components of @ 40 D are proportional.

But, vectors 9 40 b c3p have different directions.
Thus, the statement given in D is incorrect.

The correct answer is D

1f @ and b 300 two collinear vectors, then they are parallel.

S0, we have:

b= Aia (For some scalar 2)

If/.==1, then 4 =4b _

If =u,;: + ulj'+ u_JE and b :a.’n,r: +b, ,;'+£:_,|E-. then
b= Ad,

bi +.{=3‘.;'+!=1JE = ,J.{cf,:'. )+ ct—,:'l:)

bi +bj+bk =(Aa, )i +(Aa,) j+(Aa )k

b =da.b =Aa..by=da,
b _b b

[ AT - A <

Hence, the respective components of @ 47 P are proportional.

But, vectors 9 40 b c3p have different directions.
Thus, the statement given in D is incorrect.

The correct answer is D
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1. Find the angle between two vectors d and? with magnitudes \3 and 2, respectively having a-b= “E :
Solution:

First, let us consider,

|| =3, |b|=2 and, d-b =6
Now, we know thata-h = }Ei[lﬁ|cusﬂ.
sA6=J3x2xcos8

Thus , the angle between the given vectors gand i, isg

2. Find the angle between the vectors’ ~ 2/ + 3k and 31 -2 +k
Solution:

Let us consider the

https://byjus.com
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Given vectors are: d =1 — 2.; +3k and b =3i — 2_;+-f;

ld| =1 +(-2)" +3* =V1+4+9 =14
lb|= 3" +(=2) +1 =\O+4+1=\14

Now, -6 = (f—zj+3;€][3f—zj+i)
=13+(-2)(-2)+3.1
=3+443

=10
Alzo. we know thatd-b :|d’[ih|cu53.

~10=V1414 cos @

10
cosll=—
14

@ =cos ' [E]
-

Hence, the angle between the vectors is cos? (5/7).

3. Find the projection of the vectori —J on the vector + j.
Solution:
First,
letg=i—jandp =i+ ;.
MNow, projection of vector gon g is given by,
| . | |
—db ) =——{LI+ (1))} =—=(1-1)=0
Ak )= L+ (D} =75 1-1)
Thus, the projection of vector gon g is 0.
4. Find the projection of the vectori +3/+7k on the vector
Solution:
First,

https://byjus.com
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Letg=i+3j+7kandp=7/—j+8k.

Now, projection of vector gony, is given by,

I T=3456 60

—(a-b)= JUDYV+3(=1D)+T7(8) =
70) prwa U g

Hence, the projection is 60/v114.

5. Show that each of the given three vectors is a unit vector.
1(25 +3}+ﬁ£)*1(35- 6] +2£)*l[m’ +2]-3k)

7 7 7

Also, show that they are mutually perpendicular to each other.

Solution:

It is given that

= Nfos oy 35 G 2

ﬁ=?(.ﬁ—ﬁj+2k}—Ei——f+?ff

= oo aoN (Ga a3

E=—|6i+2j-3k)==i+=j—=k
{6 +2]-3k)=i42]

. (1’ [1] [ J’ 4 9 36
d@l=.l=| + + = f—t—t—=1
T W V49 49 49

6

-

[3]’ 9 36 4
7 49 49 49

T -5
cl= it gd=| — L =— = —+—+—:|
' 7 il 7 49 49 49

Hence, each of the given three vectors is a unit vector.

T J9+1164 114

23 3 =676 2 & I8 I2
ah=—x—d4—x| —|+=—x—=—-—+—=10
T 7 707 7T 7T 49 49 49
=- 3 8. =0) 2. 2 (=3} 18 2 b
hit=—s—4 — |- — |=————=
7 A 49 49 49
oy il - 3 [—3) 6 12 o6 (8
grid=—H—Fd—K—F| — |—=—F———=
7 77 V7)) 7 49 49 49

5
Therefore, the given threee vectors are mutually perpendicular to each other.
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= il ; & o
b==|3i-6j+2k)|==i—=Jj+=k
(3 -6 } 77777
1 ; oy Za 3
c=—|6i+2j-3k)==i+=j—=k
(6T +2]-3k) =i ]

. 2V fFaNe ¢ M4 .
=) (3] () {3+
7 7 30 49 39"

]" 9 36 4
—_—t——
49 49 49

a [ﬁ‘: oy [ 3Y J‘%ﬁ 4 9

El=l =] +| =| +| —= ——t—=

! 7 [?, ?J 49 49 49

2 3 3 [—ﬁ] 6.2_6 18 12 _
W — |+ —x— -
7)77° 7 19 49 29

{—t’}] <MD [—3] I8 12 6
| — |x=+—x| — |=————-—
)V 49 4% 19

3 [—3} 6 12 6 I8
M| — [H—=———— =
70 7) 7 49 19 19

4

+

| ra

Therefore, the given threee vectors are mutually perpendicular to each other.

|G| and |b]| . if (@+b)-(@=b)=8 and|d|=8|b]

6. Find
Solution:

Let us consider,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 10 —

The Learning App

(@-b)(a—b)=8

Gd-d—ab+b-d—b-h=8

laf |8 =8
W e -]
64[6[ ~[p] =3
63[6| =8
i1 b
o] ==
=
IE = \/% [Magnitude of a vector is non-negative|
o 242
ih T30
ﬁfmi 1 8x22 1642
|a| =8b| = W - v

7. Evaluate the product(?'{;r -5b )'(Ed * ?5}

Solution:

Let us consider the given expression
(3a-3h):(2a+7b)
=3G-2G+3aG-Th -5b-2a~5h-Th
=6a-a+2la-bh—10a-b—35h-h
=6laf +11a-5 -35[p[

Vector Algebra

8. Find the magnitude of two vectors aand b , having the same magnitude and such that the angle between

them is 60° and their scalar product is %.
Solution:

First,

https://byjus.com
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Let 8 be the angle between the vectors 5 and 5.

T =t = == ]
It is given that_;a| = 5h|. idh= ;_and & =60°.

We know thata -5 =|al|h|cos @

% |ﬂ||ﬂ|cm{uﬂ°
1- |
—=|a| e
z ¥
lal’ =1
| =[B| =1

| Using (1)]

Hence, the magnitude of the two vectors is 1.

9. Find |T| . if for a unit vector fs

Solution:

Let us consider,

(%- a}{?+a}:1
X:-X+Xxa—ax—
i ~laf =12
7 ~1=12
& =13
~|¥=A13

Hence, the value is V13.

-

(1)

U;’E| =1asd is a unit vec:lnr]

10, 1§49 =20 +2j+3k b=—i+2j+kand ¢ =30 +J 30 guch thatd + Ab is perpendicular to€ , then find the

value of 4.
Solution:

We know that the

https://byjus.com
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k. b=—i+2j+k, andE=3i+]

'..r 4

Given vectors are d = 24 + 2 JIr
Now.,

G+ Ab = (20 +2j+3k )+ A(=i + 2] +k) = (2-2)i +(2424) J+(3+ A)k
ll'[z? -|-H7) 1s perpendicular to ¢ then

{n+)b) =0,

I_[l )i +(24 "i};+{w+f}.ﬁ|[w+;] 0
(2-A)3+(2+24)1+(3+4)0=0

6-34i+2+24=10

-A+8=0

A=8
Therefore | the required value of Ais 8.

|a‘|f£+|f£|.:i_ _ |a‘|f;—[b‘|a = and B
11. Show that is perpendicular to , for any two nonzero vectors and &

Solution:

Let us consider,
(Jaf 6 +B|a )-(|al& —|5|a)

h

—|.::| .’J E:r ]f:]|h|b u+|h||u|a b—

il -l

Therefore, |dlb +|b |a and b —|b|a are perpendicular to each other.

12.1fd-a=0anda-b =0 then what can be concluded about the vector 2

Solution:

We know,

Given, i =0andd-b = 0-

Now,

a-a=0=>|d =0=>|a|=

. ¢ 15 & Zero vector,

Thus, vector satisfying 7. 4 = pcan be any vector.

'-‘-‘m
L‘.T'I
""J
f"l
a3y

13. If @ b and e are unit vectors such that d+b+¢=0 , find the value of
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Solution:

Consider the given vectors,

Given, d+h+&=0-
So, -
a-(a+bh+c)=a-0

d-d+d-b+a-c=a:0

l4+d-h+d =0
MNext
F;-(¢E+H+17:]=F;~{i
hed+bh-b+b-é=h-0
hed+l+h-E=0
And.

r_:-(ri b b E]:r_:-{:l
coa+c-b+c-c=c-0
E-d+é-b+1=0
From (1), (2) and (3),

(1)

NCERT Solutions for Class 12 Maths Chapter 10 —
Vector Algebra

| Distributivity of scalar product over addition |
d-d= |¢.'r|- {J|Cﬂﬁl}°= 1

(@ is unit vector = |d| =1)

. (2) [5-b=1]

. (3) [¢-¢=1]

(1+dib+a-c)+(b d+leb-C)+(cd+ch+1)=0+0+0

(3+d-b+c-a)w(d-b+b-c)+(c-a+h-c)=0

342(ab+b i+ced)=0

=
—

d-bh+h-E+i-di=—
2

Hence, the value is -3/2.

[Scalar product is commutative]

14. If either vector@ =0 or b =10 , then a-b =0 Byt the converse need not be true. Justify your answer with

an example.
Solution:

First,

https://byjus.com
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Consider g = 3f+4}+3a’§ and b :3§+3_E—h§.
Then., their dot product is given by
ab=23+43+3(—6)=6+12-18=0
MNow, it's seen that

la| =27 + 42 +3° =29

o :-*.-Ei
~h=0

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

15. If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively, then find ZABC. [ZABC
is the angle between the vectors BA and BC

Solution:

We know,

The vertices of AABC are given as A (1,2, 3), B(-1,0,0), and C (0, 1, 2).
Also given. #ABC is the angle between the vectors ga and BC -

BA = {1-(=1)}i +(2-0) j+(3-0)k =2i + 2+ 3k
BC={0—(=1)}i +(1-0) j+(2-0)k =i+ j+2k
BA'-B{*:(3}'+2_}'+3§]-(£+E+z£7):2x|+2x|+3x2:2+2+ﬁ=m
BA| =2 +27+3" =4+4+9 =17

BC|=v1+1+2 =46

WNow, we lnow that

BA -BC = |BA||BC|cos( LABC).

2 10=17 xJ6 cos( £LABC)

- 10

cos| ZABC ) =——+

S TN
10

ZABC =¢os™ {—]
Y102

Hence, the angle is cos* (10/ V102).
16. Show that the points A (1, 2, 7), B (2, 6, 3) and C (3, 10, -1) are collinear.

Solution:
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Let us consider,
Given pointsare A (1,2, 7), B (2, 6, 3), and C (3, 10, -1).
Now,

AB=(2-1)i+(6-2)j+(3- ?}k-;+4;—4k
BC =(3-2)i +(10-6) j +(~1-3)k =i+4] -4k
AC =(3=1)i +(10=2) j+(=1-7)k =27 +8j -8k
Now.

= P +4 +(4) =T1+16+16 =433
=J|3+43+[—4): =J1+16+16 =433

ACI=y22 +8 +8 = Ja+64+64 =132 =233
|

~|Ac|=|AB|+ [BC
Therefore, the given points A, B, and C are collinear.

17. Show that the vectors *" N k i~ 3"’ —5k and 37 — 4] - 4 form the vertices of a right-angled triangle.

Solution:
First, consider

Let vectors 2/ — j + = 3/ 5k and 3 S 44 be position vectors of points A, B, and C respectively.
So,

OA=2i—j+k, OB=i-3]—5k and OC =3/ —4] -4k

Now, vectors AB, BC, and AC represent the sides of AABC.

Hence,

AB=(1-2)i +(-3+1)j+(-5-1)k=—~i -2/ -6k
BC=(3-1)i+(~4+3)j+(-4+5)k=2i - j+k
A{:={2—3]F+{—|+4}j+{|+4}£:_EH} sk
AB|= (1) +(-2) +(-6)" =VI+4+36 =41
BC| =2 +(-1) + I =a+1+1=\6

J;\_C_ 1|' —l T A 1..'I+Q+_--.x."_n

.-.|BC| +|AC‘ =6+35=41= |ma|
Therefore, AABC is a right-angled tnangle.
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18. If 7 is a nonzero vector of magnitude ‘s’ and % a nonzero scalar, then 4 d is unit vector if

(A) A=1 (B) A=-1 (C) a=1Al (D) a= WA

Solution:

Explanation:

Vector ig is a unit vector if|dd| =1
Mow,

Ad|=1
4l =1

|ﬁ|=ﬁ [4#0]
a= m [|r_r| = u]

: : . ]
Therefore, vector 45 is a unit vector ifa = %"_E

The correct answer is D
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XERCISE 10.4

,|f ﬂzf—‘?_f-"?kandb =3‘f—2J+2k
Solution:
It is given that,

a=i-Tj+7kandp =37 —2}+2k
7k

i

L

axhb=|1 =

3 =2

2]

= (=14414)= j(2-21) 4 k(-2421)=19]+19%
Thersefore,

Jaxt| = JO9Y +(19)° ={2x(19)° =192

2. Find a unit vector perpendicular to each of the vector & +banga—b , Where
b= i+2j-2k

Solution:

It is given that,

https://byjus.com
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a=3i+2j+2kandp= [4+2j-2k
So, we have

at+b=4i+4]. a-b=2+4k

ok

(a+B)<(a-b)= 4 4 0|=i(16)-j(16)+k(-8)=16i ~16] -8k
' 0 4

e T

|-

Thus,
‘(ﬂ +E)x(ﬁ - E]i = \/lﬁ: - [—]ﬁ): - [--3}1
=2 x84+ 22 x84 8

=827 +2° +1 =89 =8x3=24
Therefore, the unit vector perpendicular to each of the vectors ;. pand ; _ , 15 given by the relation,

(Ef+.'[:_]x(ﬁ—a!';) . 16f —16 ] -8k

(a+5)x(a-b) 24
G202k 22 2, 1g
B T A At

T

. - i
3. If a unit vector ¢ makes an angles 3 with

n
"4 with / and an acute angle 8 with ¥ , then

find # and hence, the compounds of ¢ .

Solution:

First,
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Let unit vector ; have (a4, a2, a3) components.

= a=aji+a,j+ak

As ; is a unit vector, |d|=1.

Also given. that ; makes angles ~ with f_gwith j.and an acute angle 8 with

Then, we have
i :rl
cos—=—"
3 a
I
:~E=a,
COs—=
4 If.l'|
|
= —— =g,

N5

il
Also, cosf@=—,

e}
= a, =cosf!

Now,

§a|=1

cos” 0 = I—E
4

cosﬂzl::sﬁz
2

. gL
S =C0s—=

Thus.g =% and the compenents of 7 are[ i

4. Show that

(a-5)x(a+5)=2(axB)

Solution:

ﬁ:ﬂiH
4

a3 | =

L

https://byjus.com
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First, consider the LHS,

We have

(fi—ﬁ)x(rﬂﬁ]

Vector Algebra

= (c’i - ) xa+ (éi —-h } b [ By distributivity of vector product over addition |

=dxa—bxa+dxb—bxb [Again, by distributivity of vector product over addition |

=0+dxb+dxh—0
= 2[1:]'}:5:]
5. Find 2 and u if [2f+ﬁj+2‘?§]x(f+ij+;¢§) :E}.

Solution:

It is given that

Given,
(20 +6+27k)x(i + 2] + uk) =0
iJ ok

26 27 [=0i+0j+0k

1 A u

P(6u—272)=j(2u—27)+k(24—-6)=0i +0j+ 0k
On comparing the corresponding components, we have
6u—274=0

2u—27=0

2A-6=0

Now,

2A-6=0=41=13

2;;—2?:U:~p=T

Thus, A =3 and p= —21_1

6. Given that @'0=0 333d9%0=0 YWhat can vou conclude about the vectors

Solution:
Itis given that,

https://byjus.com
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a-h=10
Then,
(i) Either sf_‘| =0 0r§5| =0, oraglh (in case a and b are mm*zem)
axh=0

(ii) Either [a| =0 or|5|=0. or a|| (in case a and b are non-zero

But, 7 and j cannot be perpendicular and parallel simultaneously.

Therefore, ffi| =) orﬁ5h| =}

7. Let the vectors “° b, ¢ given as ai+aj+ak; bi+bj+bk, ci+e,j+ok . Then show
ffx(5+f):dxf_1+zixf

that

Solution:

It is given that
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G=ai+a]+ak. b=bi+bhj+bk, ¢ =ci+e,j+ok
(E+£’):(b1+r_',]f+[blfc:]j+{b3+fj]£
i J k
Nuw,dx(.l‘:-l-ﬁ] d, d, e,
b+e bte, bite
ul(hj+c3;l—u3[b2+c:}]—_;[a,{h_,+::_l}—a_,{bl+c1_]]+£[u,[h:+c3]—u1{h,+cl}]

a,b, +a,c, —ayb, —Hf.‘,'z] +j[—ﬂ,h‘ — gy +ayh, +age |+ E[ulhz +ac,—ab—ac] (1)

i

]

f=nrd

;

=

And.
ik
dxh= a a, o
b b b

i[ab, —ab, ]+ j[ha, —ab ]+ k[ab,-ab]  (2)
Pk

axc=|a, a, a

£y €x Oy

=i [azc; — 4G5 ]+ bi [c.'_;c', —c.rlr:'_l]+ k [-::,r,'z —agn.'l] (3}
On adding (2) and (3), we get
[1_71 X E‘r)— [I_.' xg} = f[augi:r1 +a,0, —ayh, —ac, |+ )i [ba, +a.c,—ab, —ag] +£[ﬂ+bz +ac, —a,b —a.q ] (4)
From (1) and (4), we obtain
dx[!;+i"]=cfrxa+ﬁxri"
- Hence proved.

8. If either @ =0 orf =0 , then axb=0 . Is the converse true? Justify vour answer with an
example.

Solution:

First, let us consider,
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Take any parallel non-zero vectors so that dxh =0.
Leta=2I+3/+4k, b =4/ +6j+8k
Then,

k
ax b= 4 =7(24-24)=J(16-16)+ k(12-12) =0/ +0j + 0k = 0
3.

= 2 -
Gy tad

MNow, it's seen that

la| = V2 434 =29
sd#0

b|= V4 +67+8" =116

b0
Thus, the converse of the given statement need not be true.

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

GrvenA(1,1,.2), B(2,3, 5)and C (1, 5, 5) are the vertices of triangle ABC.
The adjacent sides Ag andgc of AABC are given as:

AB =(2-1)i+(3-1)j+(5-2)k=i+2j+3k

-
S

BC =(1-2)i +(5-3)j +(5-5)k =~ +2]

Now,

Area of AABC = %|AE':~: BC

i ]k
AB xBC=|1 2 3/=i(~6)-j(3)+k(2+2)=~6i -3 +4k
-1 2 0

«.|AB xBC|= (=6) +(-3) +4" =36+9+16 = J61

Therefore, the area of AABC j5 @ square units.
1

)

10. Find the area of the parallelogram whose adjacent sides are determined by the
vector @ = i—j+3kandb=2i-7]+k _

Solution:

https://byjus.com
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Let us consider,

The area of the parallelogram whose adjacent sides are 5 and b isé_u‘xh'
MNow, the adjacent sides are given as:
a=i—j+3kandh=2i-7j+k
A
naxb=[1 =1 3=i(-1421)-j(1-6)+k(-7+2)=20i +5] -5k
2 3 1

Gxb|=\20°+5 +5" =A00+25+25 =152

Therefore, the area of the given parallelogramis 1 5 \."E square units -

V2

3 | then dxb js a unit vector, if the angle

= > 13l — b
11. Let the vectors Y and b be such that ja) =3 and

between “ and b
T T

@ 6@ 4© 3o

w3 R

ta | H

Solution:

Explanation:

https://byjus.com
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Given, /@ =3 and |h|: £
b |

i';|sin @i, where 7 1s a unit vector perpendicular to both

We know thatdx b = |d|
a and jand 8is the angle between 4 and j

Now, Gx b IS unit vector 'rfi.:ix 5| =]
=]

la=h

JaB]sing | =1

ll[B|sing|=1
3x—xsin@ =1
3

.'-;il'lu%}':L

V2
0=7
Thus, & x b 'S @ unit vector if the angle between , and p is g

So, the correct answer is B.

12. Area of a rectangle having vertices A, B, C, and D with position

P R T R BT A
—i+—j+dk, i+—j+dk, i——j+ 4k i ——j+4k
vectors 2 2 2 and 2 , respectively is

]
(A) E (B) 1
(C) 2 Dy 4
Solution:
Explanation:

https://byjus.com
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The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:
OA=-i+=j+4k, OB=i+=j+4k, OC=i-=]j+4k, OD=-i-j+dk
The adjacent sides Ag and gC of the given rectangle are given as.

_-\B=|141}f+| : : |j+(a-8)k=2i

- -

a - I l', 3 - -
BC=(I -ns-l lg_pu A)k=~]
ioq ok
SABXBC=12 0 0\=k(-2)=-24
0 -1 0
— ¥
= |AB x BC| =2

We know that, the area of parallelogram whose adjacent sides are @ and b IS|d b

Thus, the area of the given rectangle is :&Ex BC|=2 square units.
So, the correct answer is C. :

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 10 —

The Learning App Vector Algebra

MISCELLANEOUS EXERCISE PAGE NO: 458
1. Write down a unit vector in XY-plane, making an angle of 30° with the positive direction of the x-axis.

Solution:

Let us consider,

If ¥ is a unit vector in the XY-plane, then F=cosdi +sinf).

Here, @ 1s the angle made by the unit vector with the positive direction of the x-axis.
Hence, for 8 = 30° we have:

F = cos30% +sin 3{}”_}' = g [ + %I

Therefore, the required unit vector 1s 2 2

2. Find the scalar components and magnitude of the vector joining the points P (x,, yi, z,) and Q (Xz, Y, Z2).
Solution:
First, let us consider,

The vector joining the points P(x,, ¥, z,) and Q(x,. Vs, 2, )can be found out by:

PQ) = Position vector of () — Position vector of P

=(x, _-"'u)’:"'{.": _.1’|).-;""{53 —Z “.

P =\t =5) + (3 =0) +(z-2)
Therefore, the scalar components and the magnitude of the vector joining the given points are respectively

{[‘1"2 -5 ).(» _-vl}'{zi =& }} and J{ =X }l: +(; _."|): +(z; _::}:

3. A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north and stops. Determine the
girl’s displacement from her initial point of departure.

Solution:
It is given that
Let O and B be the initial and final positions of the girl, respectively.

Then, the girl’s position can be shown as
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P East

South

OA =—4i
AB=i | ﬁ_}i| cos60° + J |E_I§| sin 60°

- : Y
:f3x%+j3xﬁ

2
_3;,38 ;
2 =
By the Triangle law of vector addition, we have
OB =OA + AB

=(—4i )+

https://byjus.com
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e | =|b|+|c
4.1 =b+C then, isit true that| | | | ? Justify
your answer.

Solution:

It is given that,
In AABC, let CB= da. CA=b . and AB=¢ (as shown in the following figure).

50, by the Triangle law of vector addition, we have a=b+c

lal, |5], and e _

And. we know that represent the sides of AABC.

Also, 1t 15 known that the sum of the lengths of any two sides of a triangle 1s greater than the
third side.

~|a < |£;| +|é|

» lal =[5+ e
Therefore, it 15 not true that ]

| x(feieR)
5. Find the value of x for which ’ is a unit vector.

Solution:

We know,

https://byjus.com
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Given T( *] k] iz a unit vector.
. |.r(?+_}+fc]‘=
Now,

]t(: + }'+£}|=l
JE =1

r_

Jax* =1
NERSS
el

x =3y |

Therefore, the required value ofx 1S+:ﬁ'

6. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors
a=20+3j-kandb=i-2j+k

Solution:

Let us consider that the

Given vectors, . _
G=2i+3j—kand b =i-27+k
Leté be the resultant of 5 and & -

é=d+bh :[2+I)a +(3- }f+[—I+I]k—3f+_}

"“_l
L
+
a

Therefore, the vector of magnitude 5 units and parallel to the resultant of vectors 5 g4nd 513
i 3 10
I (3“4_'}) N'} {4’ "Jlr_ﬁ

o KR
5 _J'

7pd=i+j+k b=2i—j+3kand¢=i-2j+k , find a unit vector parallel to the vector 2d =& +3c

Solution:

Let us consider the given vectors,

https://byjus.com
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Grven, L
ﬁ=f+}+e’f.b=2 j+3kandé=i-2]+k
2i—b+3¢=2(i E] (2;—;+3+’:]+3( ~2j+k)

=z}+z_}72k—2F+,}—3£+3E—5j+3£
=3i-3j+2k

i —b+3¢| =3 +(-3)" +2° =0 +9+4 =422
Therefore the unit vector along25 - + 3715
2Di-b+3¢ 3 -3j+2% 3 -

3 . 2
. = =— - f 4 k.
|2£.?—b +3;;-'| J22 7 2! T

8. Show that the points A (1, -2, -8), B (5, 0, -2) and C (11, 3, 7) are collinear, and find the ratio in which B
divides AC.

Solution:

First, let us consider,

https://byjus.com
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Given pointsare: A (1.—2. -8}, B (5. 0.—2). and C (11,3, 7).

SAB=(5-1)7+(042)j+(-248)k=4i + 2] +6k
BC=(11-5)7 +(3-0)j+(7+2)k =6 +3]+9%
AC=(11=1)i +(3+2) j+(T+8)k =10i +5] +15k
|AE=;|=J41+23 +6 =16+ 4+36 =56 =214
BC|=V6* +37+9° =\36+9+81 =126 =314

AC| =107 +5° +15° =100+ 25+225 =350 =514

AC| = §ﬁﬁ|+|ﬁt"|
Therefore, the given pomts A, B, and C are collinear.
Now, let point B divide AC in the ratio Al S0, we have:
(4+1)
A1 |E+3j+?£)*(f—3_}—ﬂ§)
A+l
(A+1)(SF -2k )= 1147 +34] + 72k +i -2} -8k

B

Si—2k =

S(A+1)i=2(A+1)k=(114+1)i +(32-2)j+(74-8)k
On equating the corresponding componsnts, we have:
S{A+1)=114+1

5A+5=111+1

6 =4

Therefore, point B divides AC in the mtio  2:3,
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Given pointsare: A (1.—2. -8}, B (5. 0.—2). and C (11,3, 7).

SAB=(5-1)7+(042)j+(-248)k=4i + 2] +6k
BC=(11-5)7 +(3-0)j+(7+2)k =6 +3]+9%
AC=(11=1)i +(3+2) j+(T+8)k =10i +5] +15k
AB| =47 +27 46" = J16+4436 =56 =214
|BC'|: V6 +3 +97 =36 +9+81 =126 =314
|ﬂ[-.:E:1|'I[U: +57 415 =100+ 25+225 =350 =514
AC|= §ﬁ|é|+|'3’f5|
Therefore, the given pomts A, B, and C are collinear.
Now, let point B divide AC in the ratio Al S0, we have:
_J.Gf +0DA
(4+1)
A1 |E+3j+?£)*(f—3j—ﬂ§)
A+l
(A+1)(SF -2k )= 1147 +34] + 72k +i -2} -8k

B

Si—2k =

S(A+1)i=2(A+1)k=(114+1)i +(32-2)j+(74-8)k

On equating the corresponding componsnts, we have:
S{A+1)=114+1

5A+5=111+1

6 =4

Therefore, point B divides AC in the mtio  2:3,

9. Find the position vector of a point R, which divides the line joining two points P and Q, whose position vectors

are(2&+5)and(5—3.&:]

Solution:

We know,

externally in the ratio 1: 2. Also, show that P is the midpoint of the line segment RQ.
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Given, OP =2d+b, 0Q=a-3b
Also, given that point B divides a line segment joining two points P and (Q externally in the
ratio 1: 2. So, on using the section formula, we have

—— ‘1(2&*“’-}_(5_35] 4éi+2b —d+3b

OR = : = T =3a+5b
2-1 1
Hence, the position vector of point B 13 3a+5b
Now,
0Q + OR
F

Position vector of the mid-point of RQ = =
{c‘r ~3b )+(3d +5:‘3)

It

=2i+b
_op
Therefore, P 1s the mid-point of the line segment RQ).

2 —4j+5k g i-2]-3k

10. The two adjacent sides of a parallelogram are and '
Find the unit vector parallel to its diagonal. Also, find its area.
Solution:

First, let us consider,
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T - 3 ' — - T —_ -: : — T —_ -J -: —_ B
Adjacent sides of a parallelogram are given as: 2i—4+5k a.mfls:r f—2j—3k

We know that, the diagonal of a parallelogram 1s given b};a +b
d+b=(241)i +(—4-2)j+(5-3)k =31 —6+2k

Hence, the unit vector parallel to the diagonal is

G+b  3i-6j+2k  3i-6j+2k 3i-6j+2k 3. 6. 2
— — = = = - - = ; = =—i'——‘l|r+_,£_'l
|u+h| \f}-‘_,.(_ﬁ}'_,hz—’ J9+36+4 7 ¥ T
ixh
50, the area of parallelogram ABCD =]a . |
Pk
dxh=2 -4 5
1 =2 -3

=i (12+10)— j(-6-5)+k(-4+4)

122 412 =115

Therefore, the area of the parallelogram 1s 115 square units.

,‘,|;ﬁi><h
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i ] ) ] T | i | : L = T _7 % P r
Adjacent sides of a parallelogram are given as: 2i—4+5k a.i:u;fls:r f—2j—3k

We know that, the diagonal of a parallelogram 1s given by a+b

d+b=(241)i +(—4-2)j+(5-3)k =31 —6+2k
Hence, the unit vector parallel to the diagonal is

G+b  3i—6j+2k _qu{i‘}+2§_3§uf~jj+ﬂ_3‘,
S L - 3 = : - T
|u+h| 3 +(-6) +2 Jo+36+4 7 7
ixb

50, the area of parallelogram ABCD =]a . |

i ik
axh=[2 -4 5

I < 23

=i (12+10)— j(-6-5)+k(-4+4)

122 412 =115

Therefore, the area of the parallelogram 1s 115 square units.

,‘,|;ﬁi><h

11. Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ are

Solution:

First,

6 -
.‘I,J

1| k2

Let’s assume a vector to be equally inclined to axes OX, OY, and OZ at angle «.

Then, the direction cosines of the vector are cos a, cos a, and cos a.

Now, we know that

cos @ +cos @ +cos a=]

)
Jcos =1

COS (f —=—=

NG

k.

Therefore, the direction cosines of the vector, which are equally inclined to the axes, are
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I

III

Hence, proved.

12. Let a=i+ 4~F =7 25?, b=3i- 2}' +7k :ml:'lE =2i - j+ 4k . Find a vector d which is perpendicular
to both a :mll‘E . :de'E =15

Solution:

Assume,

Letd =di+d.j+dk.

Asd is perpendicular to both @ a::r.d‘g . we have:

d-a=0
d +4d,+2d, =0 (1)
And,
d-h=0
3d ~2d,+7d, =0 «fi1l)
Also, given that:
é-d=15
2d —d,+4d, =15 (i)
On solving (1), (11), and (111), we obtain
d, = !61} ——: and d, s
3 3
c?:@f—i_;—ﬂﬁ - '{mm -5~ 70k)
3 3 3 3

Therefore, the required vector is %(! 60F =57 - T-'ﬂﬁj]
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Letd =di+d,j+djk.
Asd is perpendicular to both® and P . we have:

di=0

d +4d, +2d, =0 (1)

And,

d-h=0

3d, = 2d,+7d, =0 (i)

Also_ given that:

éod=15

2d, —d, +4d, =15 (111}

On solving (1), (11), and (1i1), we obtain
160 5 70

EJFI :'_1—.&2 =—— and dJ = —
il 3 3

.-.J:EF—E_?—Eﬁ':l{lﬁﬂf—sj—?ﬂi)
3 377373

Therefore, the required vector is %(! 607 — Sj - TﬂﬁE]

13. The scalar product of the vectori +J+k with a unit vector along the sum of vectors 2i+4) =5k
and Al +2)+3k is equal to one. Find the value of 4.

Solution:

Let’s consider the
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Sum of the given vectors is given by,
{2f+4}—5£]+(&f+2}+3£]

=(2+4)i +6] -2k

Hence, unit vector amng{if +dj- Sﬂ:) + (j,f +2 ]+ 311} is given as:
(2+A)i+6j-2k  (2+A)i+6j-2k (2+4)i+6/-2k

Ja+a) +6 +(=2) VA+4a+27 43644 V2 +4i+44

Scalar product of(f + _,?+ Hwith this unit vector is 1.

e w oo (BeAYEH6F -2k

(;‘+_;‘+k]-{ hf}} L
JAP+41+44

(244)+6=2

VAT +44+44

VAT +4i+44 = 146

A +di+44=(A+6)

Al +44+44=2"+121+36

B2 =R

A=t
Therefore, the value of A is 1.

Vector Algebra

14. If 9= b,c are mutually perpendicular vectors of equal magnitudes, show that the vector @+ b+eijg equally

inclined to ”’hand e,
Solution:

Let’s assume,
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Asa.b. and ¢ are mutually perpendicular vectors, we have
wE=EE=Eﬁ=ﬂ
Given that:
a|=|p| =
Let vector 54 | +z beinclinedto g 4, and ¢ atangles 8, @, and @, respectively.
So. we have
o (ﬁ+f‘?‘+5)'5 _ ;7-a+f?‘va+a-¢:
a+b+éal  |a+h+dl|a
.2
_ [ha=c.a=0]
d+b+¢|ld
_
|a +ﬁ +L|
7% 2 e i s
B, = (“ L} _Ea.’h-l-bh-l-f.h‘
|nr+.b+ | | d+h+8l-
-h| 5 s
= = = 7 f} = _‘J'r :U
d+b+&|-|p| Jgiinis |
g
) |.:.' +h +-r.|
@+h+cld |a+h+d|fe]
_ [a-6=h-c=0]
|.:I+a_’1 +E||E
_ e
|§+E+ﬂ
Now, as}d|=|!5|=|n'-']. cos = cos#, =cosd, .
L= =8,
Therefore, the vector(f? +b +E) is equally inclinedtog 4. and @ -
Hence proved.
15. Prove that[lEJ +h).{a +h] _| +|b| , if and only if ‘_” E’are perpendicular, given‘_’ #0

Solution:

https://byjus.com
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It is given that

Required to prove:

{zi + 1'5).(& +F§] = |u| + |h|

a«rnrﬁ+ﬁ1ruiﬁ=wf+ﬁr [ Distributivity of scalar products over addition ]
al +2d-b +=5|3 =la[’ +|:!'1'|j [&-E = b -d (Sealar product is commutati w:]]
2i-b=0

dh=0

: i#0, b0 (Gi
Therefore, @ and b are perpendicular. [” * ¥ { IWE"]:|

Hence, proved.

16. If # is the angle between two vectors © and b, then 9 20 only when

ﬂ{ﬂqg n<p<™
(A) = (B)
(C}ﬂ'{ﬂ{n m}ﬂiﬂin
Solution:
Explanation:

Let’s assume @ to be the angle between two vectors ¢ and® .

Then, without loss of generality, ¥ and b are non-zero vectors so that
We also know. ;. _35|cose

So, | .

G-b=0

§d|gf;|cus£?1:l}

| and 1':5' are positive

cosf =0 [|¢:.r| and |E| are pnsitiw:]

f=f=.

ba | =

Therefore, ab20 yhen

The correct answer iz B.

17.Let @ and ? be two unit vectors and 8 is the angle between them. Then ¢ b is a unit vector if
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B = E B = E B = = B = 2_].[
@a 4 ® © 2 @m 3
Solution:
Explanation:

Let , and ; be two unit vectors and€ be the angle between them.
Then, |a =|B|=1.

Now, ;.44 Isa unmitvector ifla+b/=1.

-
|

i +35J;+i5

¥

a

=1

l’+2;r}HA_‘;|u.:-:-SI[%‘+lj =1
[+2.1.1cosB+1=1

c::rs.ﬂl:—l
=

L

2n

=1

-
|

2m

Therefore, a + b 1S @ unit vector if @ = T

Hence the correct answer is D.

18. The value of F(j K!E)Jr j(FXk)—I- ;E'[f " j] is
(A)0((B)-1(C)1(D)3

Solution:

Explanation:

It is given that,
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?(ij)+;(ka]+E[fx;]
=i-i+j(=j)+k-k
=1—j-j+1

=1-1+1

=]

Hence, the correct answer is C.

19. If # is the angle between any two vectors a and}_“ . then aj = |II;IJ'C IF;| when # is equal to
(A) 0 (B) E (©) % (D) =

Solution:

Explanation:

Let 8 be the angle between two vectors ;andy .
Then, without loss of generality, ;and f are non-zero vectors, so that|a| and t5 | are positive.

c'ir-.'i;| =|ﬁxf;|
'Er|l.!';|cosﬂ = |&||E‘J_|sinﬁ
cos0=sin0 [|§| and |5 | are pﬂsilivc}
tanB =1
G ¥
4
Thus, ;:;ﬁ| = |§ ® E:| when Gisequal to %

So, the correct answer is B.
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