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#418217
Topic: Linear Combination of Vectors

Show that the points (- 2, 3,5), (1, 2, 3) and (7, 0, - 1) are collinear

Solution
Let points (- 2,3, 5),(1,2, 3) and (7,0, - 1) be denoted by p, @ and Rrespectively.

Points p, @ and R are collinear if they lie on a line.

PQ=/(1+22?+(2-3)2+(3-5)?
=A/EP (=17 F (-2

SN EEY

= ia

QR=A/(7-1)2+(0-22+(-1-3)°
= VO (-2 (-4
=/36+4+16

= /56

=21

PR=~/(7+22+(0-3)2+(-1-5)
= VO +(-32+(-6)°

= /81+9+36

= /126

=314

Here pQ+ QR = /14 + 2+/14
=314

= PR

> PQ+ QR= PR

Hence points A - 2, 3, 5), Q(1, 2, 3) and R(7, 0, - 1) are collinear

#424873
Topic: Lines

Show that points

A(a,b+c),B(b,c+a),C(c a+b)are collinear

Solution

Area of triangle ABC is,

a b+c 1
b c+a 1
A=lc a+b 1
atb+c b+c 1
atb+c c+ta 1 .
“latbtc atb 1 using Gy » Ci+ G
1 bt+tc 1
1 c+a 1
=@rbraly gip 1|70
Since C; = C,

Hence points A, B, and C are collinear.
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#428689
Topic: Introduction

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

Solution

>

Here, vector oP represents the displacement of 40 km,3 ¢ East of North.

North &
Y cale
10 km
West 8 = Fact
0
A J
South
#428692

Topic: Introduction

Classify the following measures as scalars and vectors.
()10 kg

(i) 2 metres north-west

(iii) 40°

(iv) 40 watt

(v) 1019 coluomb

(Vi) 20 m/ 52

Solution
()10 kg

"kg" is unit of mass which is a scalar quantity because it involves only magnitude.

(i) 2 meters north-west is a vector quantity as it involves both magnitude and direction.

(iii) 40© is a scalar quantity as it involves only magnitude.

(iv) 40 watts a scalar quantity as it involves only magnitude.

(V) 10 =19 coulomb is a scalar quantity as it involves only magnitude.

(vi) 20m/52 is a vector quantity as it involves magnitude as well as direction.

#428706
Topic: Introduction

Classify the following as scalar and vector quantities.
(i) Time period

(i) Distance

(iii) Force

(iv) Velocity

(v) Work done

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

(i) Distance is a scalar quantity as it involves only magnitude.

(iii) Force is a vector quantity as it involves both magnitude and direction.

(iv) Velocity is a vector quantity as it involves both magnitude as well as direction.

(v) Work done is a scalar quantity as it involves only magnitude.

#428722
Topic: Types of Vectors

i
—-

In Figure, identify the following vectors.
(i) Coinitial
(i) Equal

(iii) Collinear but not equal

Solution

(i)\Vectors 3 and Zf are coinitial because they have the same initial point.

(i) Vectors Z) and ;l are equal because they have the same magnitude and direction.

(iii) Vectors 3 and 1‘) are collinear but not equal as they are parallel, their directions are not the same.

Vectors ; and =

b gare collinear and equal vectors as they are parallel and their directions are same.

#428723
Topic: Types of Vectors

Answer the following as true or false.

(i) z and -z are collinear

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

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

Solution

U]

Two vectors are said to be be collinear vectors if they are parallel to the same line. In other words, any two parallel vectors are collinear.
Since, the negative of 3 ie. -3 is a vector having same magnitude but opposite direction.

So, » - » are collinear vectors.
a " a

(iii)
Given statement is "False".

As collinear vectors are those vectors that are parallel to the same line.
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#428728
Topic: Operations on Vector

If origin O s in the centre of the triangle ABC and a, p and ¢ are the lengths of the sides, thentheforce g > +p > +¢” =

OB "OC

D none of these

Solution

If Ois the origin, then tge center of AABCIs given by

‘+b»+ -
904" 08" ‘oc

atb+c =0

#428729

Topic: Vector Component Form

Compute the magnitude of the following vectors:
L

__i+ ___/ - __k

/3 /37 /3

S5y kh 2T ke

Solution

The given vectors are:

1. 1T, 1
—_—= i+ T =;- =
v3' w3l 3k
Magnitude of these vectors are given by,
lal = V2 + ()2 + ()7 = v3

|b| = V22 + (=72 + (- 37

é_}+1+i(;27=2}—7]—3i(;5=

VA TA S - E2
T e oy
A
1T 1 1

= af=+—+—= =1

V3 3 3

#428730
Topic: Types of Vectors

Write two different vectors having same magnitude

Solution
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Consider 3 = (A/* 2j+ 32() and ; = (27 +j- 3/}).
It can be observed that |3| = /12 +(-2)2+32= 1/1+4+9 = 14
and |p| = 4/22+12+(~3)2= V4 +1+9 = 14

Hence, 3z and 1’3 are two different vectors having the same magnitude. The vectors are different because they have different directions.

#428731
Topic: Types of Vectors

Write two different vectors having same direction

Solution
Consider b= (}'+)'+ k) and 5= (2}'+ 2j+ 2;})

The directions cosines of » are given by,

p
1 1 1 1 1 1

/:jZ_—’ijZ_—,andf]:j:_—.

VAREE EE R LVE V12124127 /3 V12124127 /3

The direction cosines of o are given by

2z 2 a2 2 a2 2

/= - 5 5= =="=,m= ——> 5 =__ == _—=,andnp-= -5 S5 = == "=.

/224224227 2437 3 A/22+2%2+22 7 237 /3 V224224227 2 V3

The direction cosines Ofb and a are the same. Hence, the two vectors have the same direction.

#428732
Topic: Types of Vectors

Find the values of xand  so that the vectors 2 + 3jand x; + y; are equal

Solution
The two vectors 2+ 3} and xj + y}will be equal if their corresponding components are equal.

Hence, the required values of xand y are 2 and 3 respectively.

#428734
Topic: Vector Component Form

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

Solution

The vector with the initial point A2, 1) and terminal point @ - 5, 7) can be given by,
-
PQ

-

= pa” -7i+6j

Hence, the required scalar components are -7 and g while the vector components are -7; and 61

=(-5-2)j+(7-;

#428737
Topic: Operations on Vector

Find the sum ofthevectorséz ”/-2]+ ,}yb: -2j+ 4}+ 5 and E:}-e}-ﬁ(.

Solution

The given vectors are 5:}-2}-+ ](,27: -2}+4}+ 5j and Z_:“i_ej-_ﬁ(

S(1-2+0j+(-2+4-6)j+(1+5- 7

.+
O+
+
A

#428738
Topic: Vector Component Form

Find the unit vector in the direction of the vector 3= }+J +2f
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Solution

The unit vector 3 in the direction of vector 3 = }+}-+ 2 isgiven by 3 = \_al'
a
I3 = 4/12+12+22= yT+1+4 = /6

5 itjt2k 11 2

R A A,

#428740
Topic: Vector Component Form

Find the unit vector in the direction of vector .‘;O' where pand @ are the points (1, 2, 3) and (4, 5, 6), respectively

Answer required

Solution

The given points are A1, 2, 3) and 4, 5, 6)-
. he —
TP
-

PQ

(@-0j+(5- 2+ (6 -3k = 3j+ 3+ 3k

=4/32+32+32=4/9+9+9=+/27=33

Hence, the unit vector in the direction of I:O is

>

PQ PN
— 3j+3j+3k 111
| =————="=j+ =i+ =
’PO‘ sv3 vl w3tk
#428860
Topic: Vector Component Form
For given vectors, 3= 2}7}+ 2j and 1‘) = - ; +}7 ko find the unit vector in the direction of the vector 3+ 1‘3
Solution
The given vectors are 3= 2“,._}.+ 2jand ; = - }+}_ pA

F3t D@ e= T O =Tk

3t p|l= /1?12 = V2

Hence, the unit vector in the direction of (5 + [3) is

(3+p itk 1 1

I3+ p!

#428863
Topic: Vector Component Form
Find a vector in the direction of vector 5} —} + 2} which has magnitude 8 units

Solution

Let;’,:s",--frz,}
algl=4/52+(~1)2+22 = 25 +1+4 = /30
5 5i-j*2k

naE—— = ———
131 /30

Hence, the vector in the direction of vector 5}—J + 2 which has magnitude 8 units is given by,

5i-j*2k 40 8 16

8?3—8( /30 ): Nl Eﬁﬁ/}

#428865
Topic: Linear Combination of Vectors
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Show that the vectors 27 - 3] + 4j and -4 + 6; - 8 are collinear

Solution

Leté: 2",--3}+4;(and Z] = —4}+6]—8;}

It is observed that Z) =47+ 6]— 8j = -2(2j- 3}+4]() = -23
E:Aé’ where A= -2

Hence, the given vectors are collinear.

#428875

Topic: Section Formula

Find the position vector of a point g which divides the line joining two points pand @ whose position vectors are j + 2}-— kand - +}+ k respectively, in the ratio 2:1,
(i) internally

(ii) externally

Solution
The position vector of point p dividing the line segment joining two points pand @ in the ratio m: nis given by:
i. Internally:
my+ np
“men
ii. Externally:
m&-np
m-n
Position vectors of pand @ are given as:

~ ~ ~ - ~ ~
:,+2j—kand OO= —itjtk

-
OP
(i) The position vector of point p which divides the line joining two points pand @ internally in the ratio 2:1is given by,

o 2T R+ 2j- R =2+ 27+ ke (i+2)- 1)

OR 2+1 3
—}+4}+/} 1, 4, 1,
=L "= -chvSrck
3 37373

(i) The position vector of point R which divides the line joining two points pand @ externally in the ratio 2:1is given by,

- 20+ R+ 2- R
OR 2-1

(=274 25+ 20~ (+ 27~ I

= -3+ 3

#429149
Topic: Section Formula

Find the position vector of the mid point of the vector joining the points A2, 3, 4) and (4, 1, 2)-

Solution

The position vector of mid-point g of the vector joining points A2, 3, 4) and 4,1, - 2) is given by,
- (2i+3j+ 4R+ @7+ -2 _@+ )i+ B +1)j+ @ -2k

OR 2 2

_Bi+4j+2k
- 2

=37+ 2j+ [

#429153
Topic: Vector Component Form

Show that the points A gand ¢ with position vectors, 3= 3j- 4}— 4, 1‘3 = 2}—1 + joand = i- 3}— 5. respectively form the vertices of a right angled triangle.

Solution
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Position vectors of points A, Band ¢ are respectively given as:

5=3- 44k p=2)-j+icand ;= - 3j- 5k

A= b= A= — -3+ 5k
;C='c-[,=(1-2)}+(-3+1)}+(-5-1)i<=-}-2)-62(
o= =B (A3 (- a4 5= 2k

= |2

AB| =(-12+32+52=1+9+25=35
> |2
BC| =(-1)2+(-22+(-6)2=1+4+36=41

->

CA

2
=22+ (-1)2+12=4+1+1=6

-

BC

- 2

AB

2
+

-

CA

2
=36+6=41=

Hence, ABC s a right-angled triangle.

#429162
Topic: Operations on Vector

-

A "B

In triangle ABC, which of the following is not true?
-> - - -
+ + =
AB BC cA O

-> - - -

+ - =
AB BC AC O

AB BC ca O
- -> - -
S g
AB cB cA O

Solution
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On applying the triangle law of addition in the given triangle, we have:

- > _ =
at e )
> - ->
a8 BcT T ca
- - - .

~ The equation given in alternative A is true.
- - -
a8" BcT AC

N - + - > _ -

AB BC AC ©

:. The equation given in alternative gis true.
From equation (2), we have:

- - -
AB cB ca”
~ The equation given in alternative pis true.

0

Now, consider the equation given in alternative ¢

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

- -

AC™ CA

- . .
= = 7, which is not true.
Ac O

Hence, the equation given in alternative Cis incorrect.

The correct answer is C.

Y

#429163
Topic: Linear Combination of Vectors

If zand 1’3 are two collinear vectors, then which of the following are incorrect?

A Z) = Ay for some scalar A
B 3=}
C the respective components of zand ['3 are proportional

|E| both the vectors 3 and Z) have same direction, but different magnitudes

Solution
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If 3 and 1’3 are two collinear vectors, then they are parallel.
Therefore, we have:

1") =Az (For some scalar A)

If A= i1,thené: iZ)

Ifé = 51}+ 32}+ asj and ZJ = b1;~+ b2}+ b3je then

b=43

= byj+ byj+ b = Mayj + agj+ azj = Alayj+ ayj + azj)$
= byj+ byj+ bsf = (Aay)j + (Aag)j + (aa)

= by = Aay, by = Aay, by = Aaj

Thus, the respective components of b and 1’3 are proportional.
However, vectors b3 and Z) can have different directions.
Hence, the statement given in pis incorrect.

The correct answer is pD.

#429165
Topic: Applications of Dot Product

Find the angle between two vectors 3 and Bwith magnitudes v§ and 2, respectively having 3 1’3 = 1/6

Answer required

Solution
It is given that,
l3] = V3, |Z3|:2and,5-l‘):1/6
Now, we know that 3 - Z) =zl |5|cose
/6= ~/3x2xcosd
/6
V3x2

1
= cosf=—=

V2

= cosf =

Hence, the angle between the given vectors 3 and 1’3 is E.
4

#429169
Topic: Applications of Dot Product

Find the angle between the vectors j - 2j+ 3 and 3j- 2 + j.

Solution

Let the given vectors are 3 = - 25+ 3j and 7 = 37— 27+
I3l = V2 (-27+32 = 17479 = via

|b| = v/32+(-22 12 = vB+d71= i

Now, 3+ 7, = (5= 2j+ 3037 - 2j+ )

=13+(-2)(-2)+31

=3+4+3=10

Also, we know that 3. 7= 1311} 1cosf

210 = +/14+/14cos@

10
= cosf = ”

5
=>6= cos'1(§)
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#429171
Topic: Applications of Dot Product

Find the projection of the vector j - ;on the vector j + .

Solution

jmjandg =it
Now, projection of vector 3 and 7 |s given by,

1

1 1
131 G-p= Vm[1-1 (=M = EU -=

Hence, the projection of vector zon Z) is 0.

Let 3= and 7

#429174
Topic: Applications of Dot Product

Find the projection of the vector j+ 3j+ 7 on the vector 7; - j+ 8 .

Solution
Let 3 = i+ 3)»+ 7k and p = 7}—)'+ 8k
Now, projection of vector zon; |s given by,

1 1 7-3+56 60
; (a b= V47 (-2 {1(7)+3(_1)+7(8)]_7\/749”“%34_—w/m

#429180
Topic: Dot Product

Show that each of the given three vectors is a unit vector: ;(2}+ 3}+ 64), ;(3} - 6}+ 25, ;(6}+ 2} -34) -

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

Solution
1 3 6n
Let (2 +3j+6)) = it Tk
. 1(31 6+ 20 - 31 Gh 2
b 7/ Ji ki 7/ 7] 7k
Lo . 2. 3.
and :_(6/+2j_3k):—/+7j‘7k-

A Bf 5

s AL S
RS

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

.2 3 3 18 12
é'b —><—+—>< +—><—:— _— =
77 49 49 a9
... 3 6+_6 2 2 (3 B 12 6 o
= — X — X — —_ X S e— e —— — =
b c™7737 (7) 77 (7) 49 49 49
...-8,2,2.3, 6 18 _
ca 77 7 7 "9 29

Hence, the given three vectors are mutually perpendicular to each other.

#429185
Topic: Applications of Dot Product

Find I3 and \Z)\,if(éJrZ)).(éfB):gand Y :8|Z)|

Solution
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(G-p-a-p=8
=33 3 bth a b b-8
> 1312-151%2=8

> @BI50h2-1512=8, [~ 131 =814

=631;,12=8
8

= 1512=—
6" " %3

#429188
Topic: Dot Product

Evaluate the product Bz- 55) S(25+ 7[7) .

Solution

Bz-5p) - 23+7p)
=33-25+33-75-5p- 255} 75%
=63°5+215: 5105 5=35,p
=61312+My-;-351512

#429189
Topic: Applications of Dot Product

1
Find the magnitude of two vectors b and b having the same magnitude and such that the angle between them is g ° and their scalar product is 5

Solution
Let g be the angle between the vectors 3 and 1‘3

Itis given that | 2| = |71,

4
o
0]
|
o
=1
(e}
5]
0]
(o]
o
o

We know that z - 7 = | 211} 1cos@

1 )
5= I'3113lcosgo° [Using (1)]

1 1
> —=1z12x=
2 8t
= 1312=1
> 13l =1p =
#429195

Topic: Dot Product

Find 1%l if for a unit vector 2 (5 - 2 (xtz) =12

Answer required

Solution

=3 G a) =12

Sx xtx a"ad %

“3 =12
= I512-1g12=12
= 1312-1=12, [+ I3l =1as 3 is a unit vector]

= 1312=13

alxl = V13
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#429200

Topic: Applications of Dot Product

If 2 =27+ 2)-+ 3k ph= "~ i+ 2}- +jandz= 3”/-+)»are such that » + )\Zj is a perpendicular to ¢, then find the value of A.
Solution

The given vectors are 3 = 2+ 2}-+ 3l 1‘) = -G+ 2}+ kand z= 3/*/

Now,

FHAL =+ 2+ 3+ A- T+ 2+ )= R -Aj+ R+ 24+ B+ Nk
If(<§+AZ)) is perpendicular to E,then

(G+Ap)- =0

S [R-Aj+ R+ 20k +B+ Akl - @i+) =0

=2 2-A3+2+2MM+(3+A0=0

=26-3A+2+2A=0

= -A+8=0

=>A=8

Hence, the required value of A is 8.

#429204
Topic: Applications of Dot Product

Show that | 3l Z) + | [‘3\ 3 is perpendicular to I3 1‘3 - Z)| 2 for any two nonzero vectors 3 and [‘3 .

Solution

(Ualp+1pla-Ualp- 1512
= |

b 1alplh-a+ 150815 5= 151% 3

o+

=13121512-15121312=0

Hence, |73|Z7 + | 1’3| 3 and | B 13 - [’3\ zare perpendicular to each other.

#429218
Topic: Dot Product

Ifz-3

=0 and 3 Z] = 0, then what can be concluded about the vector b?
Solution

Itisgiventhaté.é:oandé.l‘):o.
Now,
3°2=0=1312=0=131=0
éisazero vector.

Hence, vector Z) satisfying 3 Z) = Q can be any vector.

#429219
Topic: Dot Product

If 3,/ zare unitvectors such that » + 7+ = = (. find the value of » . 7+ 1 2+ 2o 3

Solution

We have |21 =1, 151 =1, 1zl =1
Also 3 + bte=0

Squaring we get,

I312+ 1512+ 1212 +2(
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#429221
Topic: Dot Product

If either vector 3= 6 or Z) = 6 then 3 B = 0. But the converse need not be true. Justify your answer with an example.

Solution

Consider 3 = 2j+4j+3jand } = 3j+ 3j- 6}
Then,

3 p=23+43+3(-6)=6+12-18=0
We now observe that:

I3l = 4/22+42+3%2= 29

5¢6

Il =4/32+3%+(-6)2 = /54

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

#429224
Topic: Applications of Dot Product

If the vertices A, B, C of a triangle ABCare (1,2,3),(- 1,0, 0), (0, 1, 2), respectively then find L ABC. [£ABC is the angle between the vectors E;A and ‘;C] .

Solution

The vertices of AABC are given as A(1, 2, 3), B(- 1,0, 0), and (0, 1, 2)-
N

Also, it is given that 2 ABCis the angle between the vectors ~ and .
¢ ¢ o BA BC

g =0 (= i+ 2= 0+ (3 - 0)fc = 2j+ 2j+ 3
g 0= (= M+ (1-0)+ 2 0)fc =+ j+ 2%
B"A-B"C:(2}+2}+3]()-(}+]+2,}):2x1+2x1+3x2:2+2+6:10

|21 =/22+22+32=/4+4+9 =17
BA
-»> 2 T~
= 1+1+ = 4/6
I gc! +/ 2%=+/

Now, it is known that:

-> -> - -
BA BCT |BA||BC|COS(LABQ

10 = +/17 x +/6cos(2ABC)

10
= LABC)= = =
cos(eABO = 5 e
10
= LABC = cos ,\/ﬁ)

#429226
Topic: Linear Combination of Vectors

Show that the points A(1, 2, 7), B(2, 6, 3) and (03, 10, - 1) are collinear .

Solution

The given points are A(1, 2,7), B(2, 6, 3) and (3,10, - 1)-

->

=Q-10j+(6-2j+B-Nk=7+4- 4k

" AB

g = (B 20+ (10 - 6)j+ (~1-3)jc =+ 4j = 4
- ~ ~ n ~ ~ ~
= BN+ (10-2)+ (= 1-7)k = 2+ 8]~ 8

|yl = VP42 4 (=47 = V1416 +16 = V33

Lol = V1P a2+ (=42 = V1+16+16 = V33

hd 2 2 2 A+ GA+ A4 ’To) 22

|AC|:Vz +8+8° =+/4+64+64=1/132=24/33
-> -> -

O SR I A
AC AB BC

Hence, the given points A, B, and C are collinear.
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#429230
Topic: Vector Component Form

Show that the vectors 2j -+ i, j - 3j - 5 and 3} - 4) - 4} form the vertices of a right angled triangle .

Solution

Let vectors 2 -+ k, - 3j— 5 and 3j - 4; - 4 be position vectors of points 4, Band Crespectively.

e, SA:Z}*]‘U}, 551}*3}75,}and O"C:3”/,4ji,4i(
Now, vectors A»B' B"C, and A»C represent the sides of AABC.
b= (=2 (34 0+ (-5 = —-2j-6k
o= BT (<43 (-4 5= 27+ i
A»C=(2—3)}+(—1+4)}+(1+4);(: -j+3j+5k

|XB| = A/(-1)2+(-22+(-6)2 = 4/1+4+36 = /41
Lol = V22 H (2P = varii= 6
el = V(=12 32452 = V1+9+25= 35

-> >

. 2 2 _ —a=1" 2
aol \+IAC| 6+35=41 ‘AB‘

" 'BC
Hence, AABC is a right-angled triangle.

#429232
Topic: Operations on Vector

If 3 is a nonzero vector of magnitude 'a' and A a nonzero scalar, then Ay is unit vector if

A A=1
B A= -1
C a= Al
(o] o1
SRRPY
Solution

Vector/\é is a unit vector if Azl =1

Now,
Azl =1
= 1Azl =1
I3 ! A=0
= |3 = —,
al = ]
L [+ 13l =a
>a=—— [~ I3l =a
1Al a

1
Hence, vector Az is a unit vector if g = m

Thus the correct answer is pD.

#429235
Topic: Applications of Vector Product

Find | x p1,if 5 =7-7;+7jand [ = 3j-2j+ 2}

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=428706%2C+428692%2C+4...
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We have,

5:}77}+7;}and5:3}72j+2;}

ik

1 -7 7
3%p=

3 -2 2

=141 = 2 - 20+ (- 2+ 20) = 19+ 19

2 lgxpl = /(192 +(19)2 = 4/2 x (192 = 19+/2

#429239
Topic: Applications of Vector Product

Find a unit vector perpendicular to each of the vector z + ; and 3 - 7, where 3 = 3j+ 2}+ 2jand [ =+ 2}-7 -

Solution

= (16) - j16) + i~ 18) = 16} - 16 - 8

2GR <GB = /162 + (- 16)2 + (- 8)2
=8+/22+22+1-8/9=-8x3=24
Hence, the unit vector perpendicular to each of the vectors ot B and 53— [‘3 is given by the relation.

(3+p*(z-p S 18- q)
57 PG D 16)-16)-8k

G+ p (G- pl 24
= tZ[*Zj*k: iz}i2"~il’}
3 3'73/73
#429248

Topic: Applications of Dot Product

If a unit vector 3 makes an angle g with 7, ;—TWithJ and an acute angle g with £, then find g and hence, the components of s

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=428706%2C+428692%2C+4... 16/24
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Let unit vector 3 have (&, a,, a3) components.
Ly =an+agj+asg
Since 3 is a unit vector, Izl =1
Also, it is given that pA makes angles ;—7 with 7, gwith j and an acute angle g with /.

Then, we have:

T A
cos— = —
3 3l
! [I51 =1
=>—=a[l;l =
> a
m a
cos— = —
4 Izl
1
> "==a5[lz=1
‘\/2 2[ a ]
as
Also, cosf = —.
Izl

= a3 = cosf

Now,
lal =1

2, 2, 2
:>'\/a1+a2+a3:1

1 1
N2 —2
2(2) +(V2) +cos26 =1

11
= —+ = +cos20=1$
2 3 tcos
3, 26 =1
= — =
5 Teos
3 1
= 20=1-2=_
cos 1 2
1 m
>cosb=—-=>6=—
2 3
+ a3 = cos? = —
. as 3

11
Hence, g = g and the components of yare (E 1/5' E)

#429250
Topic: Vector Product

Show that (- 1’3) x(3+ B) =2(3 x Zj)

Solution
3-bH*G*p
(3-p)*a+ (3~ p)x p [By distributivity of vector product over addition]

x 3= Z) X H+gx E) - B x B [Again, by distributivity of vector product over addition]

#429255
Topic: Vector Product

Find Aand if (27 + 6}+ 271) x(”,-+/«}+ Hid = ¢

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=428706%2C+428692%2C+4... 17/24
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25+ 6]+ 270 % G+ Aj+ pid = §

ij k
2 6 27 e a
1A =0j+0;+0k

= {6p - 27A) = {24~ 27) + jd2A - 6) = 0j+ 0j+ Of

On comparing the corresponding components, we have:
6u-27A=0

2u-27=0

2A-6=0

Now,

2A-6=0=A=3

27
2p-27=0=p==

Hence, A =3and = z
2

#429260
Topic: Vector Product

Given that 3 Z) =0and PR Z) = 6 What can you conclude about the vectors 3 and ZJ?

Solution

3 p=0

Then,

(i) Either Izl =0o0r |Z)| =0,0rz1 Z)(in case 3 and Z) are non-zero)
3 Z) =0

(i) Either Izl =0o0r \L| =001z L (in case 3 and 1‘) are non-zero)
But, 3 and E) cannot be perpendicular and parallel simultaneously.

Hence, |z1 =0o0r |zl =0

#429265
Topic: Vector Product

Letthe vectors 3, 7 = given as ajj + ayj + agf, byj + byj+ bk, Cij+ Coj + 3. Then show that = 3 x (7 + 3

- hd - -
a*ptaxe

Solution
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We have,
5= @1+ g+ 83k = bij+ Do+ b & = Cij+ G+ Cak

(b3 = b+ e+ (by+ c)j+ (b3 + Ca)k
a a a3

Now, 2 x (7, + =
W (p+d by+¢; by+c, by+cy

=May(bs + C3) - ag(by + )] - flay(bs + €3 - ag(by + ¢)] + lay(by + €3 = ax(by + ¢))]

= Taybs + ayc3 — azb, — a3cy) +)[ — aibg — a,C3 + azby + azCq] + jfaby + @1Cp — axby—axcl.. . (1)
Pk
4 dy &3
a*b7 |p, b, by
= fayb3 - a3by] + jbrag - aybs] + Jarhby - axbil.......... @)
Tk
a4 8 a3
. x %=
g o
= 8563~ a3¢;] + fagcy - arcl + ey - aycl . (3)

On adding (2) and (3), we get:

GxptE*d

=l bs + 85¢5 - azb, - a5C,] + ibyag + 85¢, - ayby - a,C3] + [faby + 8,0, — ayby -850 (4)
Now, from (1) and (4), we have:

3 (prd=a*bhtaxe

Hence, the given result is proved.

#429281
Topic: Vector Product

If either 3= 6 or Z) = 6 then 3% Z) = 6 Is the converse true? Justify your answer with an example .

Solution
Take any parallel non-zero vectors so that 3 x Z) = 6

Let 2 =27+ 3}-+ 4 b= 45+ 5}+3j(.

Then,
j ok
. 2 3 4 R N N N .
a*p= 4 6 38 = {24 -24)- (16 -16) + (12 -12) = 0+ 0+ Ok = ¢

It can now be observed that:

131 = 4/22+32+42= 29

Y370
131 = A/42+62+82= 116

“b*0

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

#429317
Topic: Applications of Vector Product

Find the area of the triangle with vertices A(1,1, 2), B2, 3,5) and (1,5, 5) -

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=428706%2C+428692%2C+4...
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The vertices of triangle ABC are given as A(1,1, 2), B(2, 3, 5) and (1, 5, 5)-

-

The adjacent sides ™ and of are given as:
I} AB BC AABC g

->

=@-N+@- 1+ (5-2k=j+2+3k

AB
N . . .
BC:(1‘2)1+(5‘3)j+(5‘5)k: —it2)
1 - -
Area of i
AABC 2|ABXBC‘
ij ok
N 1 2 3
X =
AB BC |-1 2 0
- - 2 2 2 1
=+/(-6)2+(-3)2+4%=+/36+9+16 = /61
g™ pe! V(62 +(=3)°+4% = N

Hence, the area of AABCis Vet square units.
2

#429320
Topic: Applications of Vector Product

Find the area of the parallelogram whose adjacent sides are determined by the vector » = it 3jand Z) =2j- 7)- + k-

Solution
The area of the parallelogram whose adjacent sides are 3 and l; is |5 x [3|

Adjacent sides are given as
é:}—]+3,}andb:2‘i-7}+[(
ij k
1 -1 3
1

“3%b= |, L, 4 |TH1r20-j1-6)+ (-7 +2) = 207+ 5j- 5k

= 4/202+52+52 = /400 + 25 + 25 = 15+/2

a*bp

Hence, the area of the given parallelogram is 15—\/5 square units.

#429336
Topic: Applications of Vector Product

2
Let the vectors 2 and Z) be such that | 31 =3 and |Z)| = % then PR Z] is a unit vector, if the angle between 3 and Z) is

A m
6
:
4
c m
3
D m
2
Solution
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It is given that 131 =3and |Z3| = ﬁ
3

We know that 3 % B =zl \Z,\Sineh: where pis a unit vector perpendicular to both 3 and B and g is the angle between 3 and E)
Now, 3 x 7 is a unit vector if |g, x Z)| =1

|27 5] =1

= |31 1sin6h| =1

= Izl 1sin@1 =1

2
:>3xv_xsin9=1

Hence, 3% Z) is a unit vector if the angle between 3 and b is

Ny

The correct answer is B.

#429337
Topic: Applications of Vector Product

1 1 1 1
Area of a rectangle having vertices A, B, C, and p with position vectors —“,»+ EJ + 4, , + 5 + 4, , - EJ +4jand -7 - EJ + 4 respectively is

N| =

Solution

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

> ,ﬁ+ld+4A hd ,".+l".+4A ooty T = ,d,ld+4A
oA~ it QT Yk ogT it Qi ko TIT Qi e op T TIT RiT kK
The adjacent sides A» and B"C of the given rectangle are given as:

101
- ~ —_ -1 ~ ~
AB=(1+1),-+(2 2)/+(4—4)k=2/

11
;C:(1—1)}+(§‘5)}+(4—4)/}: -5

PGk
s - |2 0 of . B
“aBBCT |0 -1 o MTAT 2k
-)X-»
AB AC|=4/(-22=2

Now, it is known that the area of a parallelogram whose adjacent sides are 3 and 1‘3 is |§, x Z,|

- ->

. . x .
Hence, the area of the given rectangle is |AB~ BC| = 2 square units.

The correct answer is C.

#429338
Topic: Vector Component Form

Write down a unit vector in xy- plane, making an angle of 3 ° with the positive direction of x - axis .

Solution
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If 2 is & unit vector in the XY - plane, then 1 = cosf + sine}
Here, g is the angle made by the unit vector with the positive direction of the x - gxis
Therefore, for g = 3g°:

NIRVERIE
7=C0s30° +sin3o°j= 7,'+ Ej
Hence, the required unit vector is £,+ l
2

#429339
Topic: Vector Component Form

Find the scalar components and magnitude of the vector joining the points A(xy, y4, zy) and Q(X5, ¥>, Z5).

Solution
The vector joining the points Axy, 4, z;) and Q(x,, ¥, Z,) can be obtained by,

-;D = Position vector of @ - Position vector of p

= o= X+ (2 - it (22— D)k

PQ| = +/%2- x)2 + (V2 - V1) + (22 - 7)?

Hence, the scalar components and the magnitude of the vector joining the given points are respectively [(Xz =X), (V2= ), (22~ 21)] and »\/(Xz - X1)2, V2- Y1)2. (Z22- 21)2.

#429340
Topic: Vector Component Form

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

Solution
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Let 0 and g be the initial and final positions of the girl respectively.
Then, the girl's position can be shown as:

Now, we have:

->

oa” "%
-> P P 2 .
A8 ,-\AB\cosso" +jIABIsm60°
1. V3
=3 x 5 +j3 x
= 3“, 3’\/5"
=3 TJ
By the triangle law of vector addition, we have:
- _ - + -
OB OA AB

3,33
:(’4})+(21 2 a

3 _
:(74+E)}+3W/3A

5 J

2
_-5. 3V3.
2=
Hence, the girl's displacement from her initial point of departure is
-5, 3+/3,
—it -
2 2
AN
.il;\i\.-:;:?
W LA G B
- A 4 km O =
Vs
#429341

Topic: Operations on Vector

Ifé = Z) t o then is it true that | 3l =1 27\ + | E|? Justify your answer.

Solution

In , let . = and ~ == (as shown in the following figure).
AABC et =3 = b 5=l g figure)

Now, by the triangle law of vector addition, we have 3= 1’3 +t

It is clearly known that | N 1’3\, and | l represent the sides of AABC.

Also, it is known that the sum of the lengths of any two sides of a triangle is greater than the third side.

algl<Ipl+1gl

Hence, itis nottrue that | 31 = |1 + 1zl

#429342
Topic: Vector Component Form
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Find the value of x for which x(j+ j+ }) is a unit vector .

Solution

X(j+ j+ j is a unit vector if i+ j+ k)] =1.
Now,

[+ + | =1

> A/t

ﬁ'\/§:1

= ~/3Ixl =1
1

= x= iﬁ

1
Hence, the required value of xis i_§'

#429343
Topic: Vector Component Form

Find a vector of magnitude 5 units, and parallel to the resultant of the vectors 3 = 2} + 3}-7 kand ¢ = - 2j

+k
Solution

We have,

3= 2}+3}—[(andb:}_2}+](

Let > be the resultant of 3 and b

Then,

=3t p= RN+ E -+ (~ 1 =3j+)
algl =4/3241% = /9 +1= /10
t _Bi+)

apE— = —=
Izl /10

O+

) ) .. X L 3+/107 /0.
Hence,the vector of magnitude 5 units and parallel to the resultant of vectors > and pist5-¢=£5- ﬁ(sﬁj) =+ + 7
2 2

#429344
Topic: Vector Component Form

Ifé:",-+)-+ ](,27: 2‘,—j+3;(and Z.:}—zj+](,finda unit vector parallel to thevector25—1‘3+3z..

Solution

We have,

é:}+}+ kb= 2}—}+3,”(and E‘:Al"2}+i<
255+ 3e= 20+ R~ @i+ 30+ 3G- 5+ i
=2j+2j+2}—2j+j-3j+3i-6j+3)

:3;“1"2!}

25-p*3| = 4/32+(-3)2+22=/9+9+4 =22

Hence, the unit vector along 23— 1‘3 +3¢ is

2;-p*+3z  3j-3j+2k 3 3 2

— :—_}——_7+—_2(,
125- 5+ 3¢ v22 22! 220 y22
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