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Scalars and Vectors \/

Vector. Addition and subtraction
Scalar and Vector Products. .~

Unit Vector ..~

Resolution of a Vector. _“~




Part 1 - Maths and Horror Story




Maths to be used ﬁw(‘%_@)_—_-@ew

Common Kidnapping .~

Square Root .~

Fractions /

Trigonometry Identities -
Cos(180-8) = - cos 6 5 ' 60°  90° 120
Cos(90-0) = sin® , . ,
1+ Cos(20) = 2 cos?e
1 - Cos(20) = 2sin%8 e

Trigonometric Values tan o
Sin cos tan from 0° to 180°

Geometry of Square, Rectangle, Parallelogram, Rhombus, Cube
Sides and Diagonals
Angle with diagonal

Pythagoras Theorem & Triplets



Pythagoras Theorem & Triplets t )

Pythagoras Theorem & Triplets
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Geometry
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Cube & Cuboid
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2D Motion
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3D Motion
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Part 2 - Introduction to Vectors

fP)vyu@QQucm‘&kJ = /\/\SLMU’\/



2.1 - Scalars vs Vectors @
QY

Scalars Vectors S

* Magnitude * Magnitude %

" 4@ Same for obs€rvers differefitl < Direction /
orlent > o@ * Must follow Vector Law of Addition £
/ @@ S ==

Example Example

¢ Mass * Displacement ~_~

* Distance . - * Velocity

* Speed g * Acceleration -~

* Time \/ * Force

* Temperature | - ° Momentum&/

" Energv&Potentnal * Electric field\"

« Magnetic field
olume . Weight/

* Density \/ * Displacement-

. EIectricCharge/ « Torque . Ngu lon




2.2 - Special Quantities

V* Current & 5

* Moment of Inertia

e Stress P oy

* Strain

* Pressu re\’J

Area

g W/\% Scsdan |, Kby Kbk vegfon amurs




QUESTION - 01 )

[dentify the vector quantity among the following:

@ Distance Y

@ Angular momentum \ \O
@ Heat ><

Difficulty Level: Easy

@

PYQ - (1 99y
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——-j Difficulty Level : Medium @

Seadan  Sodan  Stalan e Jor

Consider the quantmes pressure, power, energy, impulse, gravitational

S Codon E«»—'w\ T
potentlal electrical charge, temperature, area. Out of these, the only vector
‘quantities are e Scadan L (NCERT Exemplar)
Impulse, re%re and area Y
P P V e e

@ Impulse and area /.
@ Area and gravitational po&)ﬁtial

@ Impulse and pre>°(Sure







———/ Difficulty Level : Hard @

Which one of the following statements is true?

(NCERT Exemplar)

@ A scalar quantity is the one thatis conserved in a process><
@ A scalar quantity is the one that can never take negative value?<

@ A scalar quantity is the one that does not vary from one point to another in

~20s %0.,0000”0000000

QZJ/
o A scalar quantity has the same value for observers with different orientations

of the axes. ‘é
"Mouuomwomwﬂ"“




2.3 - Vector Representatlon

While Typing o A I NCERT)

While Drawin%

NS -(/Q“Nt)“

% Head of Vector represents direction while tail represents magnitude

e D /\




2.4 - Angle between 2 Vectors o

O
* Join head to head AT \/G
« Join head to tail "< Ojo 5. ) 1 6
* Jointailtotail,_—~ o ;

WA vector is not changed if it is slid parallel to itself

O=30




P

AN Puppy 1 - Angle between 2 Vectors /. N

Difficulty Level : Easy

@:O\(; /
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2.5 - Range of Vector Addition
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% Puppy 2 - Range of Vector Addition R

Difficulty Level : Easy
= e

Find maximum and minimum values obtained by adding following vector quantities
whose magnitudes are given

1) .3.3. 2)4,5. 3)5, 10. 4)8, 10

(0+¢) Q m) (5% ) (24 19)

5)a,b. 6) a, 3a. 7)v2, 1. @
I+

O«‘LJ}UC\H) Klq}u(\"\> rl"\\’bﬁ'H H“r
\- \'*L




Difficulty Level : Easy 40
QUESTION - 04 ’ e \ VY

Out of the following the resultant of which cannot be 4 N7/

(NCERT Based)

@ 2 N and 2N CORQJ |

@ 2Nand 4 N <zh,<)¢
@ 2 N and 6N (L\%x@\/
2Nand 8N ((h\% %




Range of Vector Addition - Theory

Magnitude of A + B can be less than, more than or even equal to magnitude of A and B

———

WV

—D
Maximum value of |A+B| isequalto |A| + |B| ,when®=0° 2+3 =5 >
Maximum value of magnitude of A + B is equal to Magnitude of A Magnitude of B

Minimum value of |A + B| is equal to —(M, when 8 = 180%r 1t

A — b 53 _0: —b
@A|' 2k e e ==
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Difficulty Level LE§y @
UESTION - 05
== ) V. dha Y

[tis found that |X + §| = IKl This necessarily implies
(NCERT Exemplar)

b% e

woll

=0

—_ —

A, B are antiparallel

,B are perpendicular

—

B<0

>

0000



71 N

—T Difficulty Level : Medium @

—

Let vector C=A + B. (HCV OBJECTIVE II)

e
'__/"—'—' —

@ |C| is alveéys greater than |A| >< /

(@ Itis possible to have IC| < |A] and|C|<|BJ 3 *L\ | 7\ ‘% L‘,g/é/a
o .

@ CisalwaysequaltoA+B /\

@ CisneferequaltoA+B/<







Difficulty Level : Hard
~ QUESTION - 07 ) v QY

Which of the sets given below may represent the magnitudes of three vectors

adding to zero? (HCV OBJECTIVE I)
—_—
é Mir N
@ 2.4)8 @ O _ni T /
t . # atbtc=0 (ob <)

@16_, K Odl, wwhasm A+h2 C "

69 Lo




2.6 — Special Types of Vectors

Equal Vectors
¥ Same Magnitude and Direction

k=2 =
Negative Vectors / Q P(wﬁh e
¥ Same Magnitude and opposite Direction C? A=Al T 1y
o= e T o TS b bl T
LA e o il s |



Difficulty Level : Easy @
. QUESTION - 08 ) \ W/

If A is a vector of magnitude 5 units due east. What is the magnitude and
direction of a vect S ST (NCERT Based)

95 A €Q+




Parallel Vectors
L L4 Same Direction but Magnitude may/may not be same ,)

=S A %wﬂwdoma)u

-

AR

¥

I o egued s Foly, —
Anti Parallel Vectors A Ul w <

¥ Opposite Direction but Magnitude may/may not be same
P2 — <A|\ OPPMJWWEXWWW‘D
C AN andill ane oWMﬁs‘ﬁé\ e — 1

Orthogonal/Perpendicular Vectors
¥ Perpendicular Direction ~

A




Co initial Vectors
W Starts from same position E

Con current Vectors
W May not start from same position but at all cross at same point >

—

Colinear Vectors

¥ Lie in same line =2 = L

Coplanar Vectors

W Lie in same plane

W 2 vectors are always co planar \,& |

%’ 3 Vectors are coplanar only when there volume enclosed is zer?/



Unit Vector
¥ Magnitude of one

T4T R

Thaw. au Usol +o jl‘rﬁ d-U\L dAdY\b :

Zero Vector  NW) /e gon
¥ Zero Magnitude & in any direction (w\\-{.ervj>

@ 3, AV\D Jiveclnn




Difficulty Level : Medium @

Which of the following is not a property of a null vector?

(NCERT Based)

@ 0A=A Vo




Difficulty Level : Easy @
~ QUESTION-10 ) \ W

If |K +- ﬁ‘ =‘K‘ + |§| then angle between A and B will be:

= — PYQ - (2001)
@ i 5()/ > — =
@ 120° 3 ("l 3"’



2.6 — Some Rules for Vectors (Theory) // E) :
V A vector is not changed if it is slid parallel to |ts¢/

A vector is changed if it is rotated \= "

Only 2 vectors can be added or subtracted to give a vector

Vector can be multiplied or divided by scalar A
Vector can be multiplied by another vector but{Cannot be@

¥ 2 vectors are always co planar
% 3 Vectors are coplanar only when there volume enclosed is zero




_ﬁ Difficulty Level : Easy @
QUESTION - T1
' N N\

A vector is not changed if

(NCERT Based)

@ it is displaced parallel to itself.
@ it is rotated through an arbitrary angle.
@ it is cross-multiplied by a unit vector.

@ it is multiplied by an arbitrary scalar



—ﬁ Difficulty Level : Easy @
QUESTION - 12
. Nw NS

P

A vector is not changed if
(HCV OBJECTIVE I)

— -

@ it is rotated through an arbitrary angle
@ it is multiplied by an arbitrary scalar
@ it is cross multiplied by a unit vector

@ it is slid parallel to itself 7
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Part 3 — Magnitude and Unit Vector @
)/ : g / Y
Ereear-y il s e
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3.1 - Magnitude of Vectors




Magnitude of Vectors — Symbol and Formula

NMO’LW :)ﬁ @A
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AN
ob‘ ‘

‘/\’\3 Puppy 3 - Magnitude of Vectors

\
N Difficulty Level : Medium

Find Magnitude of the following vectors
| \

(15:/ 15 2) 110]}—:.. o 3)120kl = |20

Ji+i|- [T =R )@0;+10k\-\0§\ 6)\zk+zi\ - i
7)\3.+4j\ Wf//8)(5]+12kl’13 Q)Pk+24i':26
10 s|+s,+5kms B 11| ;+l-/ f/ 12)-12k-12i+12i\:[{g
E) s|+3,+4k\ 14/ 3+ k- 12.;‘; 3>+ |

ot EECEL i A
ﬁ“r'%k‘:@ T 8.2 :ﬁ:} /






Magnitude of Vectors — Theory

Value of @A + B| = (A% + B2)V/2/, when 6 = 90%or /2 31 X

1 L i & X

Magnitude is always taken as positive for both positive and negative vectors

Magnitude will not change even when you change the reference axis or origin. It is always
constant - s




as

Difficulty Level : Hard ®® D N
QUESTION-13 ) g — a9 QY

A situation may be described by using different sets of coordinate axes having
different orientations. Which of the following do # depend on the orientation

of the axes? = | (HCV OBJECTIVE II)
e —— e 1|

@ the value of ascalar A~

@ component of a vector) \(///\/\/\//

—

@ a vector
X

@ the magnitude of a vector v/




——i Difficulty Level : Medium @

[tis found that |K+§| = |A Thig'necessarily implies

(NCERT Exemplar)



———j Difficulty Level : Medium @

Three forces of magnitudes 6 N, 6 N and V72 N act at corner of cube along three
sides as shown in figure. Resultant of these forces is (NCERT Based)

AN
G

12 N angle OB D

Heel s B>

18 N along OA \

J 3363
18 N along OC ]

12Nalongy
L =12

CICICXC
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| &

% Puppy 4 - Unit Vectors

&/ Difficulty Level : Medium

Find Unit Vector along the following vectors
. ?
1) 15i @ 2) 110 @ 3) 120k k
VAN
a)i+j (1) 5)10j+ 10k 102 \ok 6) 2k + 2i
D \lo 2

7) 3i + 4j 8) 5j + 12k 9) 7k + 24i

10) 5i + 5j + 5k 11)i-j+k 12) -12k - 12i + 12j

g
14) -3 + 4k - 12i

= oo

13) 5i + 3j + 4k




Difficulty Level : Easy @
. QUESTION-16 ) \\WJ

If 1 is a unit vector in the direction of the vector K, then

h) (NCERT Based)
= ® 18
y Al / il
(3) a=14|A (&) a-=a



Difficulty Level : HARD @
~ QUESTION-17 ) o e s QY

A unit vector is represented as (0.8% + bj + 0.4k ). Hence the value of ‘b’ must

be » (NCERT Based)
03 +b 104 = |
R —— A
) o4 o (4 b x016=] O‘?"D
L, 4030 =
@ V0.6 e e 88 =92
L




Difficulty Level : Hard
QUESTION - 18 )

AR
N
cald ler o -~
A unit vector in the direction of resultant vector of A = —2i{+ 3j + k and
ﬁ =14+ 2j- 4k is (NCERT Based)
' o
i+2j-4k SL MRy K
l \/]_ = A + zbf\ — 4k
35 T i 0
~31+]+5k @@ % ‘/‘\*5T‘3T<}
V35 '
\Px* e et
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Part 4 — Resolution of Vectors

20 =5 ch:?o:MkG
Sin%o:"\&i{) CQJ)QS’M(TE
sma%:—mwﬁ L Trg R
Kin 6o :kd\ﬁ D Ha)

Hiw G = l \ \\




4.1 - Breaking Vectoruniomponents @ '




—

AN\ Pu 5 — Resolution of Vectors " 9“370;’%{3

Difficulty Level: Easy Z
Break into x and y components "
S 10 s 3 10 SHEY 10
1)/\ 2) A 3) 2
g0 = - 60° § 45° & ﬁ
o e =t 1L ke
4) 10 10 6) :
n6 47 0
30 & 530 PSS P \ 37° (\F :(}
‘ oS | = ! ¥, 5 oL




——J Difficulty Level : Medium @

O
Figure shows the orientation of two vectors % and ¥ in the xy plane. If
u =@ + bj and ¥ =(p)X + gj. Which of the following is correct? (NCERT Exemplar)
e S
= . | y 4
@ a and p are positive while b and g are negative. .
V
@z, p and b are positive while g is negative.
U g e

@ a, b, p and q are all positive. A-+X

@ a, q and b are positive while p is negative. *y 5’)‘ i“\ i ‘Y
@ |



71 N

—: Difficulty Level : Medium @

Fe The magnitude of the x-component of vector A is 3 and the magnitude of
vector A is 5. What is the magnitude of the y-component of vector A? (RS SN

Ok N S
A '

A/

2 2 S

@ ‘
(@) s By =



4.2 - Comparing angles with components £% [foox P )
R S8 5 T

,L}\@&; 715\} |
. O x @x,(@;’
"




Difficulty Level: Easy @
. QUESTION - 21 ) — QY

The component of a vector 7 along x-axis will have maximum value if /
(NCERT Exemplar)

@ r is along positive y-axis ?< T :

W is along positive x-axis / > S —_—
@ 7 makes an angle of 45° with the x-axis M >,

@ r is along negative y-axis




—J Difficulty Level : Hard @

The component of a vector is

[@%ways less than its magnitude ] «%\

@ always greater than its magnitude
Loy Yoo on qu& J'Oj/

@ always equal to its magnitude

@ none of these

(HCV OBJECTIVE 1)




—: Difficulty Level : Hard @

The resultant of A and B makes an angle a with A and B with B ;
=i “RER T (HCV OBJECTIVE I)

@ a<B>< (’?/\ /F e
@ a<EifA<B \‘< SN

—

i A




—: Difficulty Level : Medium @

Two vectors A and B inclined at an angle 0 have a resultant R which makes an

angle o with A. If the directions of A and B are interchanged, the resultant will
have the same

(NCERT Based)
direction ?, > (~

o

® o L
© _

®

direction as well as magnitude k‘(
A

none of these




PULPY POINTS -

Srelar fude

S Taddprdastt oo

S
},-%Q']V\ugni'l'uall

= Duwdaan

= o) JL‘("“
Cwovunt
/”lom.qn’rff,' nwifia
S

Sl S

r‘\lmf)—‘&s%f;o/,\

blw
Lo S
6 & nH AD

o b= (~lab) Mq+b)>
ALY )

=37 1958 (Dicestion
(Maanihude)

0 7\ indgp!nd!a“‘c/} Goul)

Moo antemoed | vects
Vednimf\‘natbtm‘b*d V‘;"'\_m [m?niw
. AxB=A = B0 A - unitvecis)
Al gaual o || A

. | (AL

A0 ranChV@c’” osii|| :

Nat vica verha ‘___ A (¢ m)
EN.O.%OT‘N—S ))WM/OPP.‘) § '->>/ /\o

1 = ares D 56"2/,3
anti 1l — opp D - 51y
octhogeed > L 12022
g(o'm'fb'a»o é >§ r‘:; '\ d 2

‘ : )

Cot cawuunl ‘)/‘}’ o

L (olingan, ——

Capbl\w\,\(am\ ﬁ: X’Ntﬁw}
Ly el w‘l,gm,j,) R [
Aum 4] 2 Uigual A=A xR agjrk
Coplarenconed0 ¢ 5 Rowgee

;\S?Qa\*ﬁ)zsﬁ
1S R =13




Part 5 — Operations + - on Vectors




5.1 - Analytical Addition & Subtraction




Difficulty Level : Medium @
~ QUESTION-25) LY

by A= (3i+j+3k) and B = (3i + 5j-2k). Find the
‘C‘ 0. - (NCERT Based)

Two vectors are given
third vector C ifA + 3B

7\4—:—”;_5"—'?’ O
@ (121 + 14j + 12k) (; ey ATy iy //:j

~—6k
@ (131 + 17j + 12k) 8= AR :

e ! Ragy -\\6/\—«3”R
@/(122 +1{M/ J




Difficulty Level : Easy D
QUESTION - 26 ) —_— \ W)

The components of the sum of two vectors 21 + 3j and 21 +§3fc_ %long xand y

directions respectively are — ~— (NCERT Based)
@ 2and 5 2 _l'%j\ AN
2.\ t2 R
@) sanap’_ & X
= 7 %) +§/b\ +3k
@ 2and 6 L{ = =




Difficulty Level : Easy 40
QUESTION - 27 ) y\\w | QY
. /
A=i+j+k,B=3i+2j+k,C=2i+j-k, Findvalueof 2B+ C-A

(NCERT Based)



5.2 - Diagrammatic Addition




710 N

Difficulty Level : Hard @
. QUESTION - 28 ) QLY

Which of the following quantities is dependent of the choice of orientation of

the coordinate axes? (NCERT Based)
~ ——— 89

Or \ardoda on J]gcuuu

Q(\\:‘)QDM(NNU\_\T) Q)\}W bnte /

@ Angle between A and B



Difficulty Level : Easy @
. QUESTION - 29 ) \\WJ

Six vectors, a to f have the magnitudes and directions indicated in the figure.
Which of the following statements are true?

ol
7t
™l
Il
=4

®® ® G
Qll Qul |
el
xS
PR
T
o /
g_,{)
\_
i 4l
W







5.3 - Vector 8ubtraction/




5.4 - Parallelogram Law o

NS

When two vectors are acting simultaneously at a point, the resultant vector is
represented by the diagonal of a parallelogram drawn from that point

When two vectors are acting simultaneously at a point, the difference vector is
represented by the other diagonal of a parallelogram.










- Tri o N
5.5 - Triangle Lcy @

1. Represent the two vectors as two sides of a triangle, with the order of magnitude
and direction.

2. Place the tail of the second vector at the head of the first vector.

3. Draw the third side of the triangle from the tail of the first vector to the head of the
second vector.

4. The third side of the triangle represents the resultant vector in both magnitude
and direction.

=a+



5.6 — Polygon Law 7P )
& @

Polygon law of vector addition states that if a number of vectors can be represented in
magnitude and direction by the sides of a polygon taken in the same order, then their
resultant is represented in magnitude and direction by the closing snde of the polygon

taken in the opposite order. -% =




Difficulty Level : YODHA @

QUESTION - 30 s _ \ W/
Given K + ﬁ ) = 0, which of the following statements is not correct?
A

.7\t, B,Ca C and D ‘must each be a null vect%

|

The magnitude of (A + C) equals the magnitude of (B + D). ﬁi_ G- (5-\’ D))

CandD. /

@ The magnitude of A can in never be greater than the sum of the magnitudes of B,

B + C must lie in the plane of A and D if A and D are not collmear and in the line
of A and D if they are collmea B +¢

: ﬂ——3——4



5.7 — Addition when angle is 90°

- T,
K-— a+th fb°




=4

% Puppy 6 — Addition of Vectors

Difficulty Level : Easy

@‘

Find Resultant and Difference of 2 vectors

1) 2) | 3)

3 § 32 4 5 12A B




Difficulty Level : Easy @
. QUESTION - 31 ) \\WJ

The magnitude of vectors A, Band Card 3, 4 and 5 |units respectively. If

A + B = C, the angle between A and B is: QPYQ - (1 988)}
G2 A
2 B Y
- =
cos™! (0.6) ,C@e .

/4

@ tan-! (7/5)
O



5.8 - Rhombus/Babli Addition

¢-2 B cm(.?
2 >
B : 3
, ’D:Z%SV\G’Z,
&













@ Puppy 7 - Babli Addition

N Difficulty Level : Easy
Find Resultant and-&f#=m=rre of 2 vectors

1)




@ Puppy 7 - Babli Addition

N Difficulty Level : Easy
Find Resdtsm=and Difference of 2 vectors

-

R\

" \
t/ ‘

1) | 2) . 12 £) AIZ
12 22
60° 12 12
5) ﬁ 6)
10 5
0 S/ ; 20
10




\/—3 Puppy 8 — Babli Addition
%, ._»)f_ 5 Difficulty Level : Hard

@%'

A + B | = A + B. What is the angle between A and B o) /

-
T

34 T=F 31 4= kel
3)| A+B|=A-B. Whatis the angle between Aand B | g, o
&'+3 )= 43— A
4) A +B=CandA-B =C. What is the angle between Aand B ¢’
7?)«3":% 4-3= | 70
5)| A+ B | = V(A% + B?) . What is the angle between A and B ge

O

6) A + B = C and V(A% + B?) = C. What is the angle between A and B C) O
7)A+

=Ca {l\z + 823 What is the angle between A and B A







—

‘-%\ Puppy 9 - Babli Addition £
O 4 Difficulty Level : Hard \/

7
Q. @f_g_rlllg_d_g_QLZle_cngs_A_agd B are equal)and resultant C is 2 = o
tlmes that of A. Find the Angle between A and B as-well-as-A-and-C. B

Q10. Magnitude of 2 vectors A and B are equal and resultant C is 0
v3 times that of A. Find the Angle between A and B aswelssa~ (V[ &2

apt e

Q11. Magnitude of 2 vectors A and B are equal and resultant C is —\
v2 times that of A. Find the Angle between A and B as well as A q()

Q12. Magnitude of 2 vectors A and B are equal and resultantis
also equal. Find the Angle between A and B as well as5&=aad ( QO
reselmnt.

Q13. Magnitude of 2 vectors A and B are equal and resultant is null j
vector . Find the Angle between A and B as well as7A==%-€. \%O



Difficulty Level : Easy @
. QUESTION - 32 ) QY

Q. Magnitude of Resultant of 2 vectors of equal to magnitude of the individual

vectors. What is the-angle between them
@Z& 206 )




5.9 Diagonals based Problems

Rs Fanale .
e &
o D 5
| b y
&b =X >
( >/ > ) a=b RAD
\-A,"'—é‘)\):\l_&" ) e — J—-’)
Ol E Lk A+ vl A —Q
5 S P (a A= 8)
Sl (b) \P\=3(8)




Ax ”
@ Puppy 10 - Rhombus & Rectangle %

L))
Difficulty Level : Medium \/
1.|A +B | =| A-B|. What is the angle between A and B

=D A T

2. |A| = |B]. What is the angle between A+B and A- O[ ()O

A=15 RL)



—

[f the magnitude of sum of two vectors is equalto thinbnitude of difference

——> Difficulty Level : Medium /@
QUESTION - 33
' & f =) NS

of the two vectors, the angle between these vectors is:@ 8

/

PYQ - (2016)

S —

The vectors A and B aré such that |K + ﬁl = ‘-A’—_B’I. The angle between the two

vectors is: — : | PYQ - (2006)
o AT,

@ by 90° @ 45° @ 180°




Difficulty Level : Medium

QUESTION - 34 )

The vector sum of two forces is perpendicular to their vector differences. In
that case, the forces: PYQ - (2003)

@f;lp |

Are equal to each other

e
Are equal to each ome@

Are not equal to each other in magnitude /

Cannot be predicted

OJOJORO



AN\ Pu 11 - All Addition 0';—\ @
@ PPY Difficulty Level: Easyvl

i ? 1 ?_ | ] |

10 a




5.10 NEWS Problems







Difficulty Level : Medium
QUESTION - 35 )

A person moves 30 m north, then 30 m east, then 30v2 m south-west. His

displacement from the original position is - (NCERT Based)
@ 2= \/
@ 28 m towards south

ey

@ 10 m towards west

@ 15 m towards east




71 N

———j Difficulty Level : Hard @

Which of the following figures represents the force of 10 N in a direction of

( 30°east of n%rth?
10N
100410 N
§/~F @t
S
N

!
@ W€— 57> E @ WW__-”:
10N l‘s




5.12 Special CaseA +B =R [R is perpendicular to ﬂ @

@ Duen o/L 2_vectoru U)J_"'o NJIWW/

NS

g

k@vrf\\ 1 \/LLMAY\&w |%~%
e




Difficulty Level : YODHA @
~ QUESTION - 37 ) QY

The resultant of two vectors A and B is perpendicular to the vector A and its magnitude
is equal to half the magnitude of vector B . The angle between A and B is

—_—




PURPY POINTS -2
ﬁ‘; o\ + b?"{/k\

s o ::(A.l - b?

E jpJ=iBt

o= bt

+:m at bwerb

s /L

- Babti Addition R . N R

1R)- B Han chonbus, AeB b L ATE
: /




Part 6 — Operations x = on Vectors

e A




6.1 - Multiplication of Scalar by Vector ) ;.1 o, @
a6 weal

NS

Y,

L

?L

o a2

|/

MU

m‘j>$ e
)

At



6.2 — Multiplication of Vector by Vector

/ | (T 0 il i
y& /é = b(”;ﬁ)’ >
a & o
\ ozl)c,»@] ?\Esm&J
Dat™ \ O
ol e o




6.3 — Scalar Product / Dot Product _

| KP\,®7,.'-::'Q)(—r‘ot)—°r(3,"j
\ 3
1) 1) =
/}:/k:_, k=0




6.4 - Finding Angle between 2 vectors
Lo 5\

C P @ = ’ \ 6 —

Al 1B

L 'i




m Difficulty Level : Medium @

The angle between the two vectors A = 31 + 4] + 5k and B = 3i + 4j- 5k will

be e 7// PYQ- (wﬂ/




439) Difficulty Level : Medium @

(NCERT Exemplar)




(&0 :1,-!— Difficulty Level : Medium @
o 2

NS

(NCERT Based)




6.5 — Direction cosines 'A"*; x A+ f e &

A\‘L A
(o8 =
BL%x \rl Y "f?: — —%
(,oblﬁ
CS’-’BS\:): \} =20
Y\LL"(\;“\P‘ e ~

ﬂ (\3%’“

¥ cos® o+ cos? B + cos’y=1
Wsin? o +sin? B + sin‘y= 2 J




Difficulty Level : Easy @
. QUESTION - 41 ) QY

If a vector A makes an angles a, B and y respectively with the x, y and z axes
respectively. Theré sin? o + sin? B + sin?y % equal to (NCERT Based)

Y

0

ek

2

0000

W



710 N

> Difficulty Level : Medium @
QUESTION - 42 ) \ Z/’\ QY
' N
o A
The direction cosines i + j + k of are

(NCERT Based)







6.7 — Vector Product [/ Cross Produc

;E/@ | Bazare g










6.8 — NEWS Direction @ /—@ /@mz

NxN=( sxN=0

Nxs=() sxs=()

i
NxE=D SxE= U

NxW=|) sxw=))
NxU=f SxU= \/J

NXD="' SXD=

—

i

ExXN=V

ExS=D
ExE=()

Exw=(/

ExU=§

T8

WxN=)

Wxs=\_/

WxE=O

UXN=\v DxN-lZ
UxS=F DxS=W
UXE= ) DXE=)

UXW=> DxW=)\)

UxU=() DxU=

UXD=() DXD=)



ﬂ Difficulty Level : Hard @
. QUESTION - QY

A vector A points vertically upward and B points towards north. The vector
product A x B is (HCV OBJECTIVE 1)

Wt e A

|-
£

@ ong e e

@ along east

@ Zero

@ vertically downward




Difficulty Level : Hard @
. QUESTION - 44 ) o QY

The magnitude of the vector product of two vectors |K| and |§| may be

—_—  ————

(HCV OBJECTIVE II)
@reater th@ s 3 i é N4

i
@ equal to AB \/

@ less than AB \/
@ equal to zero \/




Difficulty Level : Easy @
~ QUESTION - 45 ) QY

The resultant of A x 0 will be equal to

PYQ - (1992)



6.9 — Area of Triangle and Parallelogram

(aedsn) <X>
i Mg;_\z |51




6.10 - Identities of Vectors Commt™ Ar=brd
Anpouadie (Pr ~+ &)*C = A KB 0

A+B=B+A (A+B)+C_A+(B+'8)

{/A()XC=AX(BX
X

(A.B).C=A.(B.C)




6.11 - Finding a vector perpendlcularl parallel

e

——

Parnallod _/!\fj't/l(\) AmTPmM/

AL 27 25+ Sk @
] n +6j\ 1Sk
A









ﬁ Difficulty Level : Medium @

Which of the following pairs of vectors are parallel?
i (NCERT Based)

—

e
A=1i-2/;B=1-5j P




Difficulty Level : Medium 7))
QUESTION - 47 ) QY
If a vector 2%+ 3j + 8k is perpendicular to the vect@ + @hen the

value of a is Sk 4= 9\* X/k\ — DYQ- (2005)7
— 4N~
ORY 4




Difficulty Level : Medium 7))
QUESTION - 48 ) QY
The value of A for which the two vectors a@ = 5 + Aj + k and b=1i- 2] + k are

perpendicular to each other is “(NCERT Based)




Difficulty Level : Medium @
. QUESTION - 49 ) QY
V‘\«/
Given: A = 21 -3j-k and B =-61 + 9] + 3k which of the following statements
is correct? (SRS )

A and B are equal vectors.

A and B are parallel vectors. \/

A and B are perpendicular vectors.

0000

None of these



Difficulty Level : Medium @
. QUESTION - 50 ) QY

The angle between force F = (3i +4j-5k) unit and displacement
51 + 4 + 3k) unitis e et
= ( J ) 14 W/

(1) cosi(0.16)
(2) cos(032)
OKSED
@ cos~1(0. 64)




6.12 - Mix Questions




Puppy 9 - dot & cross @

Difficulty Level: Hard

z @

= v/3 A. B then the value of angle between A and B is _6_@

l

If V3 ‘A X §| = A.B then the value of angle between A and Bis_ 30

45° Jr 7= %4

I = A.B then the value of angle betweenAandBis___!.

- o €Y= "\/
If 4|K X §| = 3A. B then the value of angle between A and B is 3 / W ) 'ﬁ

ool

lfIKx

0

If 3IK X §| = 4 A.B then the value of angle between A and B is ti 3



- - A
Difficulty Level : Hard @

SR £ e 2, gt 6> 66
1f|& x B| = V3 B thin the value of [& + Bis - A T8 2pBlerd

przk 617{""6/—\2 g PYQ - (2004) )

' 1/2

(D) (w2 +B2+3) A+B

@X (AZ + B? + \/§AB)1/2 Wz + B2 + AB)1/2
Yan Q= \MB\_:B

(-0






710 N

Difficulty Level : Medium @
. QUESTION - 52 ) QY

If the angle between A and B is 0, the value of the product{(_ﬁ’:x K)) X_’g equal to
— ERW L PYQ - (2005)

@ BA“ sin 0 | "'%)./
@ BAZ cos 0 /‘: i /

@ BAZ sin O cos 0
@4m




- B 4 /-\
Difficulty Level : Medium @
~ QUESTION-53) LY

If

c'i.b‘ -

i x b | then angle between a and b will be:
(NCERT Based)




QUESTION 54) Difficulty Level:

lfK+§+6=0,thenKx§is

—

o

Herd—
\4%

(A/b/( GNQ COP(WI\'J (NCERT Based)

wsll
X
Ol

> |
X
@l

CXOXOXC
@l
-
| ]’?J/
L
A
3
v
/'.
S
|
(!

none of these |




Difficulty Level : Hard @
~ QUESTION - 55) @ WY

Given C=A x Band D = B x A. What is the angle between C and D?

f""'—q& (NCERT Based)

mT




ﬁ @Ity Level : Y@ o
QUESTION - 56 QLY
Three vectors A, B and C add up to zero. Find which%%

(K X ﬁ) x C is not zero unless B, C are parallel.

(NCERT Exemplar)

(A x B) . C is not zero unless B, C are parallel.

IfA, B, C define a plane, (K X §) x C is in that plane.

OOOO

(AxB).C=|[Al[B|[C| > c2+ A2+ B2



Difficulty Level : YODHA @
~ QUESTION - 57) Chond W 5 LY

Resultant of two vectors A and B is of magnitude P. If mthen
resultant is of magnitude Q. What is the value of P2 + Q?? (NCERT Based)

@ 2(A? + B)
@ 2(A? - B?)
(3) a-w
@ w+w



- Difficulty Level : YODHA @
~ QUESTION- 58) (Ky)

Vectors A, B and C are such thaEK B= (ﬂnd B.C = 0. Then the vector parallel

to K 1S — E = e (NCERT Based)

wsl| =]

" X

Ol woll}
Pl

ool
o)
-
Q.
!

CJOXOXC
S
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71 N
. (Assertion and Reason) - 60 ) @

Assertion: Two vectors are said to be equal if, and only if, they have the same
magnitude and the same direction. Vi

Reason: Addition and subtraction of scalars make sense only for quantltles
with same units. s ‘

If both A and R are true and reason is the correct explanation of assertion.
If both A and R are true but reason is not the correct explanation of assertion/

If assertion is true but reason is false.

If both assertion and reason are false.

®®O O



71 N
(Assertion and Reason) 61 ) @
' A+p =B tH

Assertion: Vector addition is commutative./

/
Reason: Two vectors may be added graphically using! head-to-tailﬁhod 0
parallelogram method. % i v

—)

@ If both A and R are true and reason is the correct explanation of assertion.
@/lf both A and R are true but reason is not the correct explanation of assertion.
@ If assertion is true but reason is false.

@ If both assertion and reason are false.



. (Assertion and Reason) 62 ) 72\—-3____, ﬁ/): ?*Q/f;> @

Assertion : The difference of two vectors A and B can be treated as the sum of
two vectors. -V

Reason: Subtraction of vectors can be defined in terms of addition of vectors\\/

yf both A and R are true and reason is the correct explanation of assertion.

@ If both A and R are true but reason is not the correct explanation of assertion.

@ If assertion is true but reason is false.

@ If both assertion and reason are false.



<Y +_ﬁj‘3
Assertion: A vector A can be resolved into compnnﬁan tw vemcwrs

d and b lying in the same plane.
Reason: A = \d + pB me=reed-where A and p are real numbers. /\(/

@ﬁ both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.
@ If assertion is true but reason is false.

@ If both assertion and reason are false.



T ()i g

Assertion: Magnitude of the resultant of two vectors may be less than the
magnitude of either vector. . _-

Reason: The resultant of two vectors is obtained by means of law of
parallelogram of vectors. v

@ If both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion/
@ [f assertion is true but reason is false.

@ If both assertion and reason are false.



(Assertion and Reason) 65 )

Assertion: If i and § ' s along x-axis and y-axis respectively, the
magnitude of vector\i + j will be V2. /

Reason: Unit vectors are used to indicate direction only. \/

@ If both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.
@ If assertion is true but reason is false.

@ If both assertion and reason are false.



71 N
. (Assertion and Reason) 66 ) @

Assertion: A x B is perpendicular to both A +BaswellasA - B.

Reason: A+ B as well A - B lie in the plane containing A and B, but A x B lies
perpendicular to the plane containing A and B both.

@ If both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.
@ If assertion is true but reason is false.

@ If both assertion and reason are false.



(Assertion and Reason) 67 )

Assertion: Angle between i+ j and 1 is 45°.

Reason: i + j is equally inclined to both 7 and j and the angle between 7 and j is 90°.

@ If both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.
@ [f assertion is true but reason is false.

@ If both assertion and reason are false.



(Assertion and Reason) 68 )

Assertion: If O be the angle between A and B, then

AxXB
anys=——=
A.B

Reason: A x B is perpendicular to A.B.

@ If both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.
@ [f assertion is true but reason is false.

@ If both assertion and reason are false.



(Assertion and Reason) 69 )

B|
+

Assertion: If |K |K - ﬁl, then the angle between A and B is 90°.

+ —
Reason: A+ B=B +A.
@ [f both A and R are true and reason is the correct explanation of assertion.
@ If both A and R are true but reason is not the correct explanation of assertion.

@ If assertion is true but reason is false.

@ If both assertion and reason are false.



(Assertion and Reason) 70 )

Assertion: Minimum number of non-equal vectors in a plane required to give
zero resultant is three.

Reason: IfA + B = C = 0, then they must lie in one plane.

If both A and R are true and reason is the correct explanation of assertion.
If both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 71 )

Assertion: Vector addition of two vectors A and B is com- mutative.
Reason:: K+§=§+K

If both A and R are true and reason is the correct explanation of assertion.
If both A and R are true but reason is not the correct explanation of assertion.
If assertion is true but reason is false.

If both assertion and reason are false.

0000



(Assertion and Reason) 72 )

— — -

Assertion: A.B = B.A
Reason: Dot product of two vectors is commutative.

[f both A and R are true and reason is the correct explanation of assertion.
[f both A and R are true but reason is not the correct explanation of assertion.

If assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 73 )

Assertion:7=rxFand7#F x7r

Reason: Cross product of vectors is commutative.

[f both A and R are true and reason is the correct explanation of assertion.
[f both A and R are true but reason is not the correct explanation of assertion.

If assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 74 )

Assertion: A physical quantity cannot be called a vector if its magnitude is zero.

Reason: A vector has both non-zero magnitude and direction.

[f both A and R are true and reason is the correct explanation of assertion.

[f both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

0000



(Assertion and Reason) 75 )

Assertion: The sum of two vectors can be zero.

Reason: The vectors cancel each other, when they are equal and opposite.

[f both A and R are true and reason is the correct explanation of assertion.

[f both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

0000



(Assertion and Reason) 76 )

Assertion: Two vectors are said to be like vectors if they have the same
direction but different magnitude.

Reason: Vector quantities do not have a specific direction.

If both A and R are true and reason is the correct explanation of assertion.
[f both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 77 )

Assertion: The scalar product of two vectors can be zero.

Reason: If two vectors are perpendicular to each other, their scalar product
will be zero.

If both A and R are true and reason is the correct explanation of assertion.
If both A and R are true but reason is not the correct explanation of assertion.
If assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 78 )

Assertion: Multiplying any vector by a scalar is a meaningful operation.

Reason: Product of vector and scalar is always a vector.

[f both A and R are true and reason is the correct explanation of assertion.

[f both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

0000



71> N
. (Assertion and Reason) 79 ) @

Assertion: A null vector is a vector whose magnitude is zero and direction is arbitrary.

Reason: A null vector does not exist.

If both A and R are true and reason is the correct explanation of assertion.
If both A and R are true but reason is not the correct explanation of assertion.
If assertion is true but reason is false.

If both assertion and reason are false.

00006



(Assertion and Reason) 80 )

Assertion: If dot product and cross product of A and B are zero, it implies that
one of the vector A or B must be a null vector.

Reason: Null vector is a vector with zero magnitude.

If both A and R are true and reason is the correct explanation of assertion.

If both A and R are true but reason is not the correct explanation of assertion.
[f assertion is true but reason is false.

If both assertion and reason are false.

00006
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