Motion in a Plane // _Chapter i

(1) SCALARS AND VECTORS 1( (2) RESOLUTION OF VECTORS |[ (5)MOTION IN A PLANE WITH CONSTANT ACCELERATION

Scalar quantity: It has only magnitude with proper . 2 V=V, +8l
unit. All base guantities are scalar. The rules A =0F = C V, =V + 8,0
combining scalars are rules of ordinary algebra. ) ) b =t ia ¥ =Vo+ Vol + 1E,Ff?
Vactor quantity: it has both magnitude and direction A=ha+ub =) = il 2
BAZ Sty e Miangie: faw.or: par IOrERE AN 2% | (8) RELATIVE VELOCITY IN TWO DIMENSIONS
vector addition. % =

Equality of vector: Two vectors A and B are said o
be equel, if and only if, they have same magnitude
and direction.

Multiplication of vector by real numbers: If a vecior A=Al rva] = : Similarly, Vas = Vg -Va

e : i A ; 2 £l & &
A ismultiplied by real number 2, then 4- = ; || A= Avouol Rasine] : - : Vag= -Vaa and !Vm| L |v,gﬁ|

e n 1.2 1
r=ru+v=r+§ar‘, x=xu;v"t+59,c!2

The velocity of object A relative to B

(3) RECTANGULAR COMPONENTS Vag =Vs Vg
> A=A+ A, 4 whera I/ 4 and Vg are velocities in the sama frame

if & = 0, magnitude will change and direction remains 4] = V.‘ A'f- . Ai?' = =
same ' = ! |7 PROJECTILE MOTION
if . = 0, magnitude changes i times and direction gets I lant = I’ it e A : Equation of irajectory y = xtani - 5%
AL Lae. = : : S (| Thig's equation of parabola. i
Parallelogram law of vector addition: For two co- | Resolution in three : : Time of fight T, = 2Va =Nty

initlal vectors represented by two adjacent sides of a | reciangular components : e . i S g

parallelogram, the diagonal of a parallelogram | Ay = Acdsa, A, =Asinc T L P A Beihd {v,, 5in By P

passing through same pointwill be resultant. A, =Acos; 5 oA ! O B 2

|R|=vA"+ B +2ABcost 4 |A| < JaZ

8 &’Aﬁ”ﬂg
no
tang = ot

il ; & & 2
A+ Boos : for R, B=45R_, = ‘éﬂ

3 H
» Horizontal range R = Vo SN0y Vo
g

T

A
Subtraction of vector: [t can be defined as addition ; f ol ¥ —
of a vector and negative of other veclor. s 3 — (8 JUNIFORM CIRCULAR MOTION

S-A-B ! i In uniform circular motion particle moves

- = v (=T ‘l* e z h t -
§-A+(-B)=|§-JA? - 82 —24Beose ' ' VI on e pooe Arc (PFY)
et

i AR =
Unit Vectors: It is a vector of unil FA e Gl SpRACm TR, A1
magnitude and points in a paricular | S - . Angular velocity o = AD
direction. It has no unit and dimension. ] Ve = o=yl +Vy} =

3 Al , Linear speed v= o
Unit vactors along the ¥, y and z axis I
il Instantanecus velocity, v = — . Centripatlal acesleration-Due to change in direction of velocily and
of a rectangular coordinate system dt it o - ke il ¥

S 4 _ is always directed towards cenire,
represented by /, j and k respectively, 0 s The direction of velocity at any point on path i tangent to ” ¥s

v 7
| called basic unit vectors 7 path and in direction of mation 8= =rpt =4xivir =va

i
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Sharpen Your Understanding

Two vectors are said to be equal, if
[NCERT Pg. 6€

(1) They have equal magnitude only

{2) Same direction only

(3) They have equal magnitude and same
direction

(4) They have unequal
same direction

magnitude and

A null vector has [NCERTPF

(1) Zero magnitude, specified direction

(2) Zero magnitude, arbitrary direction
(3) Non-zero magnitude, no direction
(4) Non-zero magnitude, arbitrary direction

To a person moving with a speed of 5 m/s
towards east, rain appears to be falling

vertically downward with speed 543 mis.

The actual velocity of rain is
[NCER

(1) 10 m/s at 307 with vertical

(2) 20 m/s at 30° with vertical

(3) 10 m/s at 60° with vertical

(4) 20 m/s at 60° with vertical

A vector can be resolved [NCERT

(1) Only in two components

(2) Only in three components

(3) In any number of components

(4) Either two or three components

6

NCERT Based MCQs

The magnitude of component of a vector

[NCERT Pg. 70
(1) Is always less than magnitude of vector
(2) Is always equal to magnitude of vector
(3) May be greater than magnitude of vector

(4) Is always greater than magnitude of
vectar

A motor beat is racing towards north at
25 km/h and the water current in that region
is 10 km/h in_the direction of 60° east of
south. The resultant velocity of the boat is
nearly NGERT £g.. 72

(1) 22 km/h
{2) 12 km/h
(3) 35 km/h
(4) 26 km/h

in uniform circular motion, the centripetal
acceleration is

[NCERT Pg. 79

(1) Due to change in magnitude of velocity
only

(2) Due to change in direction of velocity
only

{3) Due to change in both magnitude and
direction of velocity

(4) Neither due to change in magnitude of
velocity nor due to change in direction

10.

In circular motion, the direction of angular
velocity is [NCERT Pg. 80]

(1) In the plane of circle

(2) Perpendicular to plane of circle
(3) In the direction of velocity

(4) In the direction of acceleration

The shape of the trajectory of an object is
determined by [NCERT Pa. 85

(1) Acceleration only
(2} Velocity of projection only
(3) Initial position and initial velocity only

{4) Initial  position,
acceleration

initial velocity and

Which of the following vector operation is
meaningful? [NCERT Pg. 8¢

(1) Multiplication of any two vectors
(2) Adding any two vectors

(3) Adding a component of vector to the
same vector

(4) Both (2) and (3)

Which of the following gquantities is/are
vector? [NCERT Pg. 85

(1) Angular frequency
(2) Angular velocity
(3) Number of moles

(4) Both (1) and (2)
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12. Which of the following option is correct?

(1) Each component of a vector is always
scalar

(2) Three vectors not lying in a plane can
never add up to give null vector

(3) Two vectors of different magnitude can
be add up to give null vector

(4) Minimum number of vectors to give null
vector is five

A particle A is moving with velocity
(Sf +4j) m/s and particle B is moving with
velocity | 3i 4;] m/s . The magnitude of

velocity of BwrtAis

(1) 6m/s
(2) B m/s
(3) 10 m/s
(4) 5m/s

If two vectors A = ai + 6} and B=bi + C} are

equal then correct options for value of a, b
and cis INCERT Pg. 6€

(1) a

(2)a=c

(3)c=6

(4) Both (1) and (3)

Equation of frajectory of projectile is
y= @x—5x2. Then angle of projection
with vertical is (Assume x-axis as horizontal
and y-axis as vertical) NCERT Pqg. 7i
(1) 457

(2) 30°

(3) 80°

(4) 53°

A projectile is projected with initial velocity
(10i +20j) m/s from the ground. The
velocity of the baody just befare hitting the
ground is ~g. 79]
(1) 10/ +20]

(2) ~107+20§

(3) 10/ - 20§

(4) —10i=20/

. The component of (37 +4;) in the direction

of (i —j)is [NCERT
(1}

(2)

@ —i-h

"

; A
4) —(j—7i
()ﬂ(; i)

18. The correct statement for a scalar quantity

is [NCERTP
(1) Itis conserved in a process
(2) It can never take negative values

(3) It does not vary from one point to
another in space

(4) It has the same value Tor the abservers
with different orientations of axis

A man can swim with a speed of 5 km/h in
still water. How long does he take to cross a
river 1.0 km wide, if the river is flowing
steadily at 3 km/h and he makes his strokes
normal to the river current? [NCERT P ]

(1) 20 min
(2) 30 min
(3) 12 min
(4) 15 min
A particle starts from origin at =0 s with a

velocity 4.0 }ma‘s and moves in x-y plane
with  a constant  acceleration  of
(67 +4j)m/s?. The time after which

y-coordinate of particle will be 48 m, will be

[NCERT Pg. 87
(1)6s
(2)4s
(3)8s
(4)5s
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The of a vector is called its
absolute value. [NCERT Pg. 66]

Addition and subfraction of scalars make
sense only for quantities with units.
However, you can multiply and divide
scalars of units. [NCERT 56
Displacing a vector parallel to itself leaves
the vector unchanged. Such veclors are
called : [NCERT Pg. 6€

Multiplying a vector A by a negative number
. gives a vector LA whose direction is
to the direction of A.
[' ICEFRT P
Vector addition follows law and
law [NCEI

On adding two equal and opposite vectors,
resultant will be a

A unit vector is a vector of
magnitude. It has no

Q JThinking in Context

The sum of the squares of direction cosines
of a vector is : NCERT Pg. 7

The instantanecus acceleration is the
limiting value of as the time interval
approaches zero. [NCF !

In two or three dimensions, velocity and
acceleration vectors may have any angle
between RTF

In one dimension, the wvelocity and
acceleration may have angle =
between them. | “Pg. 75]
Motion in & plane can be treated as
superposition of two separate simultaneous

motions along two perpendicular
directions [NCERET Py

The resultantvelocityisthe ~ ~ sumof
two velocities. [NCER]-Rg! 77
Particle A is moving with wvelacity v, and
particle Bis moving with velocity v in same

direction then thelr relative velocity is given
by the of two velocities,

In uniform circular motion, magnitude of
velocity and acceleration remains
[NCER

In projectile motion x-component of velocity
while y-component of velocity
undergoes a

[NCERT P

In projectile maotion if air resistance is
considered then both x and y component of
velocities undergoes a

When an abject follows a circular path at a
the motion is said to be uniform
circular motion. [NCERT 7

The shape of the trajectory of motion is not
determined by the alone, but also
depends on initial conditions of motion.

[NCERT

In uniform circular motion, acceleration is
directed along the of circular path

[NCERT Py
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