Motion In A Plane
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A scalar quantity is defined as the physical
quantity with only magnitude and no direction.
Such physical quantities can be described just
by their numerical value without directions.
The addition of these physical quantities
follows the simple rules of algebra, and
here, only their magnitudes are added.ex
time,distance,mass,speed etc.

Vectors: Physical quantities having magnitude,
direction and obeying laws of vector algebra
are called vectors. Examples- Displacement,
velocity, acceleration, momentum, force,
impulse, weight, thrust, torque, angular
momentum, angular velocity etc.

For example, electric current is a scalar while
it has magnitude and direction but does not
obey laws of vector addition.

Some important types of vectors:

(1) Equal vectors: Two vectors A and B
are said to be equal when they have equal
magnitudes and same direction.

(2) Parallel vector: two vectors having the
same direction.

(3) Anti-parallel vectors: two vectors having
opposite directions.

(4) Zero vector (0): vector with zero magnitude
and arbitrary direction.

(5) Unit vector a vector with unit magnitude.
pori , (read as pori).

Unit vectors are used to give the direction.
Laws of Vector Addition

(i) Triangle law of Vector Addition: If two non-
zero vectors of same kind are represented by
the two sides of a triangle taken in same order
then the resultant is given by the closing side
of triangle in opposite order.

Parallelogram Law of Vector Addition:-

If two non-zero vectors of same kind are
represented by the two adjacent sides of a
parallelogram then the resultant is given by
the diagonal of the parallelogram passing
through the point of intersection of the two
vectors.

Polygon Law of Vector Addition
If a number of non-zero vectors are represented

by the (n -1) sides of an n-sided polygon then
the resultant is given by the closing side or
the nth side of the polygon taken in opposite
order.

Scalar Product of Two Vectors:

Definition: The scalar product (or dot product)
of two vectors is defined as the product of
the magnitude of two vectors with cosine of
angle between them. A - B = AB Cosf

Vector Product of Two Vectors:

Definition : The vector product or cross
product of two vectors is defined as a vector

having a magnitude equal to the product of
the magnitudes of two vectors with the

sine of angle between them, and direction
perpendicular to the plane containing the two
vectors in accordance with the right hand
thumb rule/screw rule. A X B = AB Sinfn

Vector product of two vectors is not
commutative

The vector product is distributive
Motion in Two Dimensions:

Projectile motion: A body which is in flight
through the atmosphere under the effect of
gravity alone and is not being propelled by
Any fuel is called a projectile.

Assumptions of Projectile Motion
(1) There is no resistance due to air.

(2) The effect due to curvature of earth is
negligible.

(3) The effect due to rotation of earth is
negligible.

(4) For all points of the trajectory, the
acceleration due to gravity ‘g’ is constant in
magnitude and direction’ Velocity, and KE
is maximum at the point of projection while
minimum (but not zero) at highest point.

Horizontal Range (R):The range of a projectile
is the horizontal distance the projectile travels
from the time it is launched to the time it
comes back down to the same height at
which it is launched.

Maximum height (H): It is the maximum
height from the point of projection, a projectile
can reach
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Circular Motion: When a body moves in a
circular path with a constant speed, then
the motion of the body is known as uniform
circular motion.

Angular displacement : The angle turned by
a body moving in a circle from some refer-
ence line is called angular displacement.

Angular velocity: angular displacement in unit
time.

Relation between angular velocity and linear
velocity v= rw

Time period (T) : In circular motion, the time
period is defined as the time taken by the ob-
ject to complete one revolution on its circular
path.

Frequency (n) : In circular motion, the fre-
quency is defined as the number of revolu-

tions completed by the object on its circular
path in a unit time (unit is Hz) n=%
Centripetal Acceleration (1) Acceleration act-
ing on the object undergoing uniform circular

motion is called centripetal acceleration.

(2) It always acts on the object along the

radius towards the centre of the circular path.
2

Magnitude of centripetal acceleration a= VT
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What is a vector quantity has .........
a. Magnitude only

b. Direction only
c. Magnitude and direction
d. None of the above

a. hdd YRHATT

b. haer fear

c. af@AmT 3k e gt

d. 3Wed H q FIg 7@

Which of the following is a scalar quantity?
a. Velocity

b. Force
c. electric current
d. Displacement

Refaf@a § ¥ #la @ = 3Ry i ¥

a. I

b. &

c. faega amr
d. faEyme

The resultant of two vectors is maximum
when the angle between them is:
a. 0 degrees b. 45 degrees

c. 90 degrees d. 180 degrees

3 gfdet &1 aRom ARFaH ar § 9 39F
T &1 For Far T

a. 0 f3af b. 45 f3af
c. 90 f3af d. 180 f3af

If two vectors are equal in magnitude and
opposite in direction, their resultant is:
a. Maximum b.  Minimum

c. Zero d. Indeterminate

Ffy & iger gf=mr #F wAE 3 fRaw F _Aeda
g, ar 3 aRom &
a. 3if&&d#d b. gAdH

N

c. W d. fafeed

Which of the following operations is NOT
applicable to vectors?

a. Addition b. Subtraction

c. Multiplication d. Division

?ﬁﬁﬁﬁ' # ¥ i w1 frar wfgat w amp 7@t
2

a. o3 b. "e@a

c. JO d. fRues

]

When two vectors are parallel to each other,
their vector sum is equal to:

a. The sum of their magnitudes

b. The difference of their magnitudes

c. The product of their magnitudes

d. Zero
aaﬁaﬁerwﬁ%mﬁ?m?, ar e
gfeer Ier =T &

3oTh GRATON &7 AeT

3oTch IRATIT & HR

3% IRATIT T IUTAH
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N
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Which of the foIIowiDg represents the
maghnitude of a vector A ?

a. |A] b. {A}

c. <A> d.

fArfaf@a & @ #ia gy A F oA A
el §7?

a. |A] b. {A}




c. <A> d.

(A) a. @fel Fr T
8. The scalar product of two vectors is also b. qﬁaﬁ Pl A
known as: c. HfeRil @I JUAH
a. Cross product d. #feelt garr AT et wqser r faenof
b. Dot product 12.  When adding two vectors using the triangle
c. Scalar law of vector addition, the vectors are
d. Vector multiplication placed:
& wftelt & e queTRe F 3@ @ F oY on a. Tail-to-head
ATaT g b. Tail-to-tail
a. &g I[OTeTtheT c. Head-to-tail
b. g AR d. Head-to-head
c. 3ifger afgat F1 Ay waet Boer &1 A w1 39
d. @feer quEhe ;ﬂﬂ;a’rvﬁaﬁaﬁaﬁgﬁm afeet & @ AT
9. Z.he cross product of two vectors results in a 11?5 ¥ NS T
a. Scalar b. Vector b. s ¥ S
c. Matrix d. Complex number c. YT T ah
ar wigelt & Fi@ quEEa F1 IROmT Far §: d. M-
a. 3ffer b. gfeer 13. The muzzle speed of a certain rifle is 330 ms™.
=t e At the end of one second, a bullet fired straight
' = ’ up into the air will travel a distance of:
10. A hunter aims his gun and fires a bullet a. 330 m
directly at a monkey on a tree. At the instant _
the bullet leaves the barrel of the gun, the b. (330 - 4.9) m
monkey drops. Pick the correct statement c. (330 -9.8 m
regarding the situation. d (330 +49 m
a. The bullet will never hit the monkey T TS A gy afa 330 ms” 2 F AFT
b. The bullet will hit the monkey & 3d &, @ g4 F gEh aE M ReaeD Rl
c. The bullet may or may not hit the a H:
monkey a. 330 m
d. Can’t be predicted b. (330 -49) m
T ISR 39l dg@ & e @ § 3k 93 c. (330-98 m
W A5 TF a7 W WY Al e dar ¥ I @ d. (330 + 4.9) m
ﬂ’l?ﬁ% ;_?r aahg ged! ©, ?ﬁ % SET 31 14, if two vectors have the same direction, their
Hes F?f YT - resultant is equal to:
a. e W I T e E””i” a. The sum of their magnitudes
b. e W I I } b. The difference of their magnitudes
c. dMell §&X &l o1 f Fohchl & 3R Agr &7 e Zero
d. sfasaaroft et $ ST e d. Indeterminate
11. According to the parallelogram law of vector iy 3 Ffet Y e g AT @), ar 3AHT IRUTH
addition, the resultant of two vectors is fFEF e T
represented by: a.  3a% g v FHET
a. The sum of the vectors
b. 3eTeh IRHATT &HT HR
b. The difference of the vectors P
c. The product of the vectors Cw
d. fafead
d. The diagonal of a parallelogram formed
by the vectors 15. The law of vector addition states that vectors
must be added:
wfeert 1 A Fae aqeie F1 Fww F aeER, .
ar afel &1 aRomH 37 YFR g Sar § a. Algebraically
b. Geometrically
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c. Logarithmically 19. Which of the following is not true about
d. None of above projectile motion?
T & Ry Wil A sraed a. |t !s an example of mot!on in a plane
ST AT ART: b. It is an example of motion along a
a. SreErOEE &9 @ curve
b oS w o c. Itis not an e?<ample of mO'[IOI'.I in .space
e 1 d. The acceleration keeps changing in
' b . . projectile motion
d. 3WRFd & q S AGT
gy afd & IR A Aeafaf@a & @ sla @
16. Which of the following is not an example of T g ¥7?
m°";“ in a plane? | ) g UH TAG F AT HT IGEIOT L
a. C.al’ moving .|n a. recta.ngu ar pat b. I TF 9F F Hﬂﬁ%r Y &7 TF 3eTeIoT
b. A bicycle moving in a circular path T
c. A rocket moving into space c. Ig 3aler & aIfa Fr 3eeor g &
d. A truck moving in an infinite spiral d. varcg afg & cavor scadr & gl
Afaf@d # @ Fla @1 @Aad #A A FT 39 The magnitude of the resultant vector is
SETEXOT et 87 always the sum of the magnitudes
a. Tsh HN ISR 9Y W Il El & of the individual vectors.
b. TH @sfehel JecllhR 9U W gA @I & a. Equal to b. Greater or less than
c. T he 3aRer & S T gl c. Less than d. Unrelated to
d. TR Tk 3 Afdel Psell # T T & aRomet wfyet &1 aR@Amr g vee afet ¥
< T 1
17. The resultant of two vectors can be smaller qRATT FT AT @ B
in magnitude than either of the individual a. & ;e b. 3T AT BleT
vectors when: c. ¥HA d. 3rEeed
a. They have the sa.me FIII’GCI'[IOI’I 21. When two vectors act at an angle 6 to each
b. They have opposite directions other, the resultant is given by:
c. Their magnitudes are equal a. A+B
d. They are perpendicular to each other b. A-B
ar wfat #1 aRomr Rt o afeer fr goer & c. Acos 6 +Bsino
IRATT # BT g FHar § I d. Asino+Bcos 6
a. 3 “%Q”UW?[%. a9 ar afger & ¥ 0 FT W FA I &,
b. et fGer? faudia § A IRV 5F SR RET Ser
c. 3oloh RATIT SR § a. A+B
d. 3 F g@l & o&ad § b. A-B
18. If two vectors are at right angles to each c. Acos 6+ Bsinb
other and they are coinitial vector , their d. Asino+ Bcos 6
resultant can be determined using: 29 The hori | and ical p
a. Parallelogram law . ve:toro:rz:r::taa"eadr! vertical components of a
b Pglygon law a. Scalar components
c. Triangle law or Polygon law b. Rectangular components
d. None of the above ] c. Polar components
;E’f g afeer Wﬁ%{ﬂi' ¥ ;"H;?"’T w g AR d. Magnitude components
YRIFsTH HHATT @, 3T gRomH
e 3 & frowr ST S A TT S % A s S S
frar s |Far & oAt
a. @Rl &1 T Faelr TS @ A a. 3ffeRr weh b. ATAATHIY TCH
b. @it 1 T Faeh FgHS F A c. YA HeH d. 9R#HT TR
c. it & T FadY ﬁraisr T T 23. The process of breaking a vector into its
d. SWed F & S A8 components is called:
FerT-11 (ifady ==




Vector addition
Vector subtraction
Vector resolution
Vector equilibrium

Maﬁﬂaﬁmmﬁmﬁﬁmw

oo oo

FEaTe 8
a. @fey A b. &g geE
c. Wiy FT WA d.  |iELr HJelol

of 60° to the horizontal, the ratio of the
horizontal ranges of A and B will be

a. 1:3 b. 1:1
c. V3:1 d 1:43

IfE M geadAe 1 oF v A F1 difas ¥ 30° &
T 9T v AT A T ST § 3N TA gegAE
# U 3T aFg B F dfas @ 60° F For |
A afa & et Iar &, O dfas @\t a7
FarT A 3R B FT gnem

24. In a right-angled triangle, the hypotenuse a. 1:3 b. 1:1
represents: c. V3:1 d 1:13
a. The resultant of two vectors ) . .
b. The horizontal component of a vector 29. Which of the foIIow.mg operations betwee.n the

. two vectors can yield a vector perpendicular

c. The vertlc?l component of a vector to either of them
d. The magnitude of a vector a. addition b. subtraction
TF gASIOT Xy A, Fob geufar & c. multiplication d. division
a. & Rl a1 R & Rt & dra Pt # & #h ar siretem
b. T HiT AifereT aeH 9% @ P tF W Saad WY IO W
c. U& Hfeel & FEanR s T ¥
d. TE dfeelt &1 aR#ATT a. T b. wea

25. If the angle between two vectors is 90 c. dom d. fasmsr
degrees, then their dot product is: 30. Two vectors of equal magnitudes are added.
a. Zero b. One The angle between them is 120 degrees.
c. Undefined d. Negative What is the magnitude of the resultant

. ?

afy oY wfelt & @ F1 For 90 RBaft ¥, A 3w vector:
FfEer OB §: a. Zero
a AT b, 1 b. Half of the magnitude of each vector
c. IR d. HUTcHS c. The magnitude of either vector

26. Which trigonometric function is used to find d. Twice the magnitude of each vector
the horizontal component of a vector? A aR@ATT & & Ffgr NP AT &1 Zeh AT
a. Sine b. Cosine T For 120 B ¥ oRom afer &1 aREmwr
c. Tangent d. Secant F1 87

. . U

el wiet ¥ AT T F @ow ¥ T fhw & =
oA Goer &1 3Taer R o § b.  WeAF HfeRr & AT FT e
a. Sine b. Cosine c. 3AIdT (a?ﬁ' 7 Teh) H%QT T gR&ATOT
c. Tangent d. Secant d. A% @feer & gRATT 1 ST

27. If a vector A makes an angle of 60 degrees 31. If two vectors have the same direction, their
with the y-axis, its x-component is: dot product is:
a. A cos 30° b. A sin 30° a. Maximum b.  Minimum
c. A tan 30° d. A sec 30° c. Zero d. Negative
afy ww aRw A, y-3r87 & w1 60 Baft F Fwor afe oY wfeat A o v & 7, A 3ewr st
goTaT ¥, df SEET x-geH ¥ TOAH &:
a. A cos 30° b. A sin 30° a. faEd b. AT
c. A tan 30° d. A sec 30° c. ¥ d. RUMCHS

28. If a body A of mass M is thrown with 32. The subtraction pf two .vectors can be
velocity v at angle of 30° to the horizontal represented gre.l.phlcally as:
and another body B of the same mass is a. Vector addition
thrown with the same speed at an angle b. Vector multiplication

FerT-11 (ifady TR




c. Vector division
d. Vector subtraction

& gfeet & geT ) 3@HdT & T F AT T

gy afy #, 3o F1 A gew TEaT &
a. fogd T&ar gl b. dgdr I&dr gl
c. Hedl T gl d. =3l

el & 38. The time taken for a projectile to reach its
a. @fger Iwr b. @feer ot maximum height is equal to the time taken
c. ufger yors= d. dfeer gerT to:
. Half of ti t lete it jectil
33. The resolution of a vector into its components @ mitioc:l ime to Complete its projectile
is based on which trigonometric concept? ) i .
a. Trigonometric ratios b. Half of its maximum height
b. Trigonometric identities ¢. Fall back to the ground
c. Trigonometric functions d. None of the above
d. Trigonometric inequalities E’Tm vaTy ﬁa;ﬂﬁ ﬁgm 3;"? GEQ qFFT
. o3 A, Ripa e’ STEY
freY @feer &1 3WF gewl FA RQoea Fa oy x
PN o 3R #7 a. S eI A QW Ao & AT 3mem qog
a. AR 30aa b. &S IfUHAF FuTg W T
> SHAT W TR
b. FevfEdR ggae C. ara¥ ol W .
c. BRufEd e d. 3WFd & ¥ H$ AL
d. BevEdT gAEaT 39. Which of the following factors does not
. . L affect the horizontal range of a projectile?
34. When two vectors act in opposite directions, a. Initial velocity
their dot product is: ’ T
a. Maximum b.  Minimum b. Angle of projection
e Zero d. Negative c. Mass of the object
- - " d. Acceleration due to gravity
e & g Al Rt & #1f w=xa § ar
3T SIC 3cUIE 8T & frfaf@a & & Fi9 a1 FrRe vacy i s
a. 3REaH b. geTdH AT A gaTAe g T 82
c. I d. HOTcHS a. SR a1
35. Th itude of th Itant tor is th b % T T
. e magnitude of the resultant vector is the
smallest when the angle between the two C. TE T GeaH
vectors is: d. W&UT & HROT caoT
a. 0 degrees b. 45 degrees 40. In the absence of air resistance, the horizontal
c. 90 degrees d. 180 degrees and vertical motions of a projectile are:
qRoTE | F1 IRATT gEE oY% g § o9 a. Independent of each other
Y gt & = 1 Fror gar ¥ b. Dependent on each other
a. 0 f3afr b. 45 f33f c. Random
c. 90 f33fr d. 180 f2af d. None of the above
36. When an object is in projectile motion, its g gfaer &y 3ﬁﬂﬁ’4ﬁ' #, varcw & dfas
path is best described as: 3T Fearer ARG ... gt &
a. Straight line b. Parabola a. Th gl ¥ Tgdd
c. Circle d. Ellipse b. TH gEl W AW
99 F$ qEG AT A H el B, aF 39 9y c. amicaa;. ‘
T FIA AT qUIT FhE THR AT ST & d. 3REd H ¥ IS 78T
a. W @r b.  WIeIIR 41. At what point in its trajectory does a projectile
C. dcd d. Zﬁ'éﬂﬁr have maximum kinetic energy?
37. In projectile motion, the horizontal component a. At the s’Fart _
of velocity remains: b. At the highest point
a. Constant b. Increasing c. At the end of its trajectory
c. Decreasing d. Zero d. It's the same at all points
FerT-11 (ifady —




vaITT & va9 9y A frw g w0 srfwaw afasr
Foft gt 87

c. Both will stay in the air for the same time

d. It cannot be determined from the given
information

I & YT THEA YRIAF 97 Afhad re9T-
e do ¥ vaIRT fFe Fme, at Fia ar 3w
AT dF gar # WI?

42. What is the angle of projection for maximum a. BIC HT e
range in projectile motion? b. &9 Hior arelr
a. 30° b. 450 c. Gl Tsh & FT do gal | Igar
c. 60° d. 90° d. 39 & 78 Ty & AR 67 forar o
waer aifey # e A T & fre gaor A &
T FIT F4T §? 47. The shape of trajectory of the motion of an
a. 30° b. 45° object is determined by
c. 60° d. 900 a. acceleration
43. When a projectile is launched at an angle of b.initial position
45 degrees, its range will be: c. initial velocity
a. Maximum b. Minimum d. All of these
c. Zero d. Indeterminate At geq @ 7Y F 96T 97 FT IFER FEF
99 TH gaeT & 90 Bt F For W yala aana gar 2 '
T JraT &, af sudr afae W HH e a. caor b. uRfA+ feufa
a. 3N b. A c. URMA® g1 d. 3ugsd el
c. T d. 3JifaRad 48. Which component of velocity determines the
44. The maximum height reached by a projectile time of flight of a projectile?
depends on: a. Horizontal component
a. |Initial velocity b. Vertical component
b. Angle of projection c. Both are equal
c. Both (a). and (b). d. Neither affects the time of flight
d. Neither (a). nor (b). M HT FlT AT geH YaT f 33T HIA
el waicTr garT a7 srfwaw $ s W fareiRa et &7
sk & ° a. &fas e
a. URfA& a1 b. wead gcH
b. Y&IquT S o c. gl SR §
c. (a) 3R (b) g=F d. 333ud FT F Ps N wenfad AET T &
d. & dr(a) 3T (b) 49. If a particle moves in a circle describing
45. Which of the following quantities remains eqlual_tanglets in equal interval of time, its
constant throughout projectile motion? velocity v.ec or
a. Speed b. Velocity a. remains constant
c. Acceleration d. None of the above b. c:anges !n :agr:.ltude
R . : c. changes in direction
5 g mz; 2:&?7 W afa d. changes both in magnitude and direction
a. are b. AT uﬁaﬁéwm%mm#%mﬁaﬂvﬁ
_ d # - FT gofel FIA §C TH Jod H Tolal ¢, o $HST
c. @ S & AT o wfer @ B
46. !f .t\.NO projec.tiles are Ielaunched with the same a. faaa gar &
initial .velocny. but dllfferent angles, . which b. ofETor F aRES SRR
one will stay in the air for a longer time? Rl 3 UG BT &
a. The one with a smaller angle ¢ it R 2t ;r
b. The one with a larger angle d. ™ BIetr &1
FerT-11 (ifady —=




50. In the absence of air resistance, the
horizontal velocity of a projectile:
a. Increases with time
b. Decreases with time
c. Remains constant
d. Varies randomly
g gieRler i Iquidyfa #, vacx F1 aifaer
a. TAT & ATY Fedl &
b. TAY & TTY "l ST ¢
c. Hudes war g
d. faafad 7 & agardar w@ar g 55,
51. Which of the following quantities is not
affected by air resistance in projectile
motion?
a. Range b. Maximum height
c. Time of flight d. Initial velocity
varey aify F fafaf@a & @ sl & ofr ag
iRy ¥ yenfaa ot @t &2
a. &fas W
b. gag fr ’hdd Fas
C. 33l ol HHY
d. 9RfAF Jar
52. At the highest point on the trajectory of a 56.
projectile, its
a. potential energy is minimum
b. kinetic energy is maximum
c. total energy is maximum
d. Kkinetic energy is minimum.
YAST F Y& 9Y W ITaad g W, TF
a. &fas Fao ~gaH &
b. Tt AT fhdA ¢
c. T Foft HfUwan §
d. IS Foll = geiad gl 57.
53. The range of a projectile is determined by
which two factors?
a. Initial velocity and angle of projection
b. Mass and angle of projection
c. Initial velocity and time of flight
d. Height and angle of projection
vaicy dr Afdsr W e & FRFT garr AuiRa
gt 87
a. YRTAS J97 IR J&IIuT ST HioT
b. geTART 3R J&IIUT &7 HioT
c. URMA® a7 AR 3388 Fe
d. g&gur ¥ Fars AR Fror
54. Which of the following statements is true for
FerT-11 (ifady

a projectile at its highest point?
a. lts velocity is zero

b. Its acceleration is zero

c. Both (a). and (b).

d. None of the above

a
b.

c. (a) 3R (b) g=r

d. 3WFd & ¥ P ar

The time taken by a projectile to reach the
ground depends on:

a. Initial velocity

b. Angle of projection

c. Both (a). and (b).

d. Neither (a). nor (b).

fFelt galcy # FHT 9% dgus A FIe aren
AT g W i aear ¥

a. URfAS qar

b. Y&YUT ST FHI0T

c. (a) 3R (b) a=r

d. & dl (a) 3IR 7 & (b)

A projectile is launched horizontally from
a certain height. What is the shape of its
trajectory?

a. Straight line b. Parabola

c. Circle d. Ellipse

TF YT # U fARad 3u€ @ dfdsw s @

v Far aar ¥ 59F 98T 9U FT HFR
FaT 22

a. O3 @r b. WIdIHR
c. ged d. &eged

If the acceleration due to gravity on Earth

were doubled, how would it affect the time

of flight of a projectile?

a. It would double the time of flight

b. It would half the time of flight

c. It would have no effect on the time of
flight

d. It would depend on the initial velocity

iy gt W T F FROT ROT Q[T § AT,

A TE gar A 33U FA B LENCGH

FIIM?

Y 338 el Gl ARSI

W 355l HIel TYT g ST

SHH 335TsT el W g YHTT oAel I3

Ig IRAS de1 W AR FHEm

oo oo




58. In which direction does the acceleration due
to gravity act on a projectile?

b.  3TeRT-3(efeT =Tel & HY JeclhR Tl
c. feur seelet & A1y gearhR iy

a. Vertically upward d. Th ged F gvar rar & Y
b. VerFlcaIIy downward 62. What is the direction of centripetal
c. Horizontally acceleration in uniform circular motion?
d. It depends on the initial velocity a. Tangential to the circle
VAT W qGcdid cavor fha faem & 1 Far b. Radial, pointing inward
& . c. Perpendicular to the plane of motion
a. ¥9dd IR H AR d. Opposite to the direction of velocity
b. d&dd i T 3T THHAA JediT Afa & AT cavor i e
c. &fas v & o
d. Ig 9RfP® 91 W AN FLar § a. dod @ TILRET
59. The range of a projectile is equal to the b. ¥fSTer (o), mﬁ 3R
horizontal velocity multiplied by: c. fd & AT & wgad
a. Time of flight d. g &t feem & AT
b. Initial velocity 63. What force provides centripetal acceleration
c. Half the time of flight in uniform circular motion in a road ?
d. Vertical velocity a. Frictional force b. Gravity
getT £ ART wE, SR 3T @ s arom c. Tension in a string d. Centrifugal force
¥ SUET gt 87 T W I WSF W THAAW Jedrg TMd A
a. 335Tel FIoT HAFET GO YT FIAT 82
b. uRf®® T a. YT 9o b.  IecaTRyOT
c.  3IZTT el F YT THI d. SN & deia d. 3T Tl
d. FEaTer 3ot 64. What happens to the centripetal acceleration
L if the speed of the object in uniform circular
60. If two projectiles have the same range and motion increases?
are launched from the same height, which a.  Increases ) b Decreases
one will have a greater time of flight? ) '
a. The one with a smaller initial velocity c. Stays the same d. Becomes zero
b. The one with a greater initial velocity I wHEAE gy afa & avq A @ ¥
. . ) ki Sl i u g g g
c. Both will have the same time of flight
. . a. 9¢ SIam & b. e I §
d. It cannot be determined from the given = 3 q o1 3
information c. (el - I &l el
IfE @ vaat Y e W g e & Ak 3 65. Which of the following quantities remains
TA S5 @ ARG a7 v, @t fradY 33 constant in uniform circular motion?
&1 AT 30F Bem? ' ' a. Speed
a. Tora®r gRfAe® de1 & gren b.  Velocity
b. TS IR 397 3ife gram c.  Acceleration
C. Gl I 388Ul HleT THTA BT d.  None of the above
d. ¥ & S SRRy ¥ FURa a8 fFar s famfaf@a & @ sla & #mr wwwae g
T & fa A Fga wdr 87
61. What is uniform circular motion? a. ?;r
a. Circular motion at a constant speed b.
b. Circular motion with varying speed ¢ . .
c. Circular motion with changing direction d. IRFT H & FIg 7
d. Linear motion in a circle 66. If the radius of a circular path is doubled
while keeping the speed constant, how does
ThHART E["E“q e 4 57 centripetal acceleration change?
a. fad @@ ¥ gedrr afa a. It doubles b. It halves
FerT-11 (ifady 'R




c. It stays the same d. It becomes zero

I T P @A @A g FedwR 97 F B
a\vwh%wa"raw ar feddr cawor H¥ aqd
ST 87

b. dged Hr TgLR@T
c. =T, 3T T IR
d. afd & dd & d«gad

71. Which of Newton’s laws is relevant to
a. % a'lao|5|| 81 ST & understanding uniform circular motion?
b. g 3merT & ot 3 a. Newton’s First Law
c. S IRAde LT B & b. Newton’s Second Law
d. Ig LA g ST § c. Newton’s Third Law
67. In uniform circular motion, what is the d. None of the above
relationship between the centripetal acceleration — R TEEAE q_cﬂ'ﬂ'
(a). and the radius (r) of the circle? Take W Wigﬁ?m ¥ 3 afer
= Constant a '
a. axr b. a o« 1/r a. T R
c. a«r d a« 1/ b 7 EE[
. Cc. ogcd SIS RUNERE
THEATT =11%r #, ARFRT @ (a). SN A1 8
IR g (r)a:aﬁawm%?(W-
ICEGICD) 72. If an object in uniform circular motion
a. axr b. a « 1/r experiences a greater centripetal force, what
c. acxr d a o 1/r2 happens to its radius?
' ' a. It decreases
68. Which of the following is a unit of centripetal .
acceleration? b. It increases
a. mls b. m/s? c. It remains the same
c. m/s d  m/st d. It becomes zero
Arfaf@d & @ FiF AT T i gFE &2 g THFEAW JeadR Afa A FS aw g df0w
a. mis b m/cs2 i HBhArT o T HTHT FICA g, A ar sadr B
' s ’ . QT T AT 9gsdl
c. mi/s d mls a. U HEaT ¥
69. If an object in uniform circular motion b. Jg Fear g
doubles its speed while keeping the radius c. IE IS @A ¥
constant, what happens to the centripetal d - -
acceleration? qe A St
a. It doubles b. It quadruples 73. In which direction does an object in uniform
c. It becomes zero d. It halves circular motion experience a tangential
acceleration?
aﬁ'ﬁ QEN':";' qc E"Er';”m;_ﬁ fﬁ Hﬂ?maﬁlil i;' Eﬁq' a. Along the radius
ST ;UTUT FT FAT BT 52 b. Tangential to the circle
a. Ig m e Srar ¥ c. Perpendicular to the plane of motion
b. Ig Erm—rn & ST & d. Opposite to the direction of velocity
fel
C. g YT Bl ST § Wmmﬁaﬁémmmn#
d. T 3T & ST & FIRERT SROT FT HeHT A 87
a. B=ar fr R
70. What is the direction of the centripetal force b £ £ £ 3K
in uniform circular motion? - qd TR .
a. Outward c. T &F FATA & T
b. Tangential to the circle d. dar & faer & Al
c. Radial, pointing inward 74. What is the magnitude of centripetal
d. Perpendicular to the plane of motion acceleration for an object moving in a circle
. of radius r with speed v?
m %73:" o wfa 7 el o #r R a. a=\vr b. a=r/i
8 W El?r e c. a=vr d. a=riv
FerT-11 (ifady (2




v I & r BT & god & g7 W@ R avg F
e s cavor 1 afemr = 82

a. a=vlr b. a=rlv
c. a=vir d. a=riv

3caT: faTamma

3. What is the opposite of a vector called,
having the same magnitude but opposite
direction?

75 How many minimum numbers of vectors in Ans: Antiparallel vector
different planes can be added to give zero AT aRAT AT RAuda Rer ot wfRe ¥
resultant? Rl Y 41 FaT FIaT 87
a i Z' 2 3ca]: ITAEAEGR afeer
C. .
L. Which mathematical operation combines two
qed IR gred a’_{;} & ﬁl‘gﬂgﬁ@r—ﬁ ?"7‘“,?# vectors to produce a scalar value?
?37"2“ frarett wEan TyﬁQTB S S THA & Ans: Dot product
c 4 d 5 #la @ s @fFar @ afel #1 AN
T AT I AT 82
ANSWER OF MCQ QUESTIONS 3 e Ao
Ical FHi- 5. Which mathematical operation combines two
<) vectors to produce a vector?
Ans: Cross product
1c. 2c¢. 3a. 4c 5d. 6.a. 7.a. ) )
8b. 9b. 10b. 11.d. 12c. 13b. 14.a. Fler ¥t AT e ) W F e v
15.d. 16.c. 17b. 18a 19.d. 20.b. 21.c. AR FAT 87
22.b. 23.c. 24.a. 25a. 26.b. 27.a. 28.b. 3ccR: HCL IUTAB
29.c. 30.c. 3la. 32d. 33a. 34d 35d. ¢ A projectile is launched from the ground
36.b. 37.a. 38.a. 39.c. 40.a. 41.a. 42.b. at an angle of 30 degrees with an initial
43.a. 44.c. 45.c. 46.b. 47.d. 48.b. 49.c. velocity of 20 m/s. Calculate the maximum
50.c. 51.d. 52.d. 53.a. 54.c. 55.a. 56.b. height it reaches above the ground.
57.b. 58.b. 59.a. 60.b. 61.a. 62.b. 63.a.
64.a. 65.a. 66.b. 67.a. 68b. 69.b. 70.c. UF waed F S § 30 B & wior w20
71.b. 72.a. 73.b. 74c. T5.c. :"'%’Cfm:;fﬁ aﬂggﬂﬁ“ e e g
A0 Y °
VERY SHORT TYPE QUESTIONS: Ans: 5.1m
3fa Tvl'E_I:' SeaIT WeeT: 7. What term describes two vectors having the
same direction or opposite direction?
1. State the triangle law of vector addition? Ans: Collinear
Ans: The triangle law of vector addition states that fred)
if two vectors are represented by two sides aﬁ#rﬁ I,?T Qm‘riw & ﬁ‘;‘: ar fem arer ar
of a triangle in both magnitude and direction, . il PIdT &1
then the resultant vector can be represented 3cdX: inecy
by the third side of the triangle, taken in the g \What do you call a vector with a magnitude
opposite order. of 1 and used to specify a direction?
wfeer &1 At g Beger #1 A qane? Ans:  Unit vector
3coR: |iger &1 At weel  Fgger a1 foaw @8 § FHE & gRATT g AR R R F@ F
afy ar afeet #F B &1 v & A A Q@ T 3yr B o 9 @i # F4 FEa 2
STSM3HT EaRT GREATOT 3R R @it # &2 aT el 3eaw: v |feer
E @ qRom ARy @ Ruda w7 & o S What is th t of add
orar & rEd HaT ZanT T ST TR 9. at is the result of adding two or more
> 2 vectors together?
2. Name a vector quantity defined by its Ans: Resultant vector
magnitude and direction? ' )
Ans: Displacement E‘TE ar E‘L_f_r mfﬁ%ﬁ FN TF WA A F
vw e ORY AW @At A sEE oRemr AR o onomh ater
e ¥ R g 872 '
FefT-11 (A TR




10.

Which type of vectors have their initial and
terminal points at the same location?

Ans: Zero vector
e gwR & wieelt & wfds sk sifaw g o
& T W g §7 Ans:

3ol Y |iewr 19.

11. What is the path followed by a projectile
under the influence of gravity alone?

Ans: Parabola Ans:
gelt & TCAHEOr ¥ YN F TH TET @R '
YT AT g FAT 7

3cdl: WdeldshX

12 What is the horizontal range of a projectile? 3-gT:

_ u’sin20

Ans: R= T

gaioy i difasr W F4r 82
o u’sin2d

3cd: R= ST .

13. What is the term for vectors that have the Ans:
same or parallel lines of action? ns:

Ans: Coplanar
e frar fEd e a1 gAEeR gl § 3
afgeit & faw Fa1 orsg gm?

3cX: HATNT e

14. What is the horizontal velocity of a projectile
throughout its motion?

Ans: Constant 2
Y afY F SRreT waie Fr & dor F4r @ar
e? Ans:

3cc): f@aa grar g

15. Define the range of a projectile.

Ans: The horizontal distance travelled by a projec-
tile before hitting the ground. Fea¥
vaicr #r Afasr W i aienia F

3R FTHIT ¥ Tl ¥ Ugol Y&IST EaRT ag &l I8
Sifast gt 1 aifas e Faar g 3.

16. What is the angle of projection that maximises
the range of a projectile? Ans:

Ans: 45 degrees
WeIqUT &1 g HIUT FAT § S waew dr afae
W A AHdaA Far §7?

3cal; 45 =3

17. What is the formula for the time of flight of
a projectile?

YT #T 335q FIA FT I FAT 87
Ans: T= —2u2n6
18. What is the initial velocity component in the
FerT-11 (ifady EA

horizontal direction for a projectile launched
at an angle 0?

T 0 W FaIRa waty & fav dfasr e #
YRIA® 7 ueh FAT &2

U cos 6

What happens to the time of flight of a
projectile if its initial velocity is doubled

while the angle of projection remains the
same?

It is doubled as well.

Ifg el wacr &1 YRS a7 Qe wX =

3350l el QI g1 a1 §.

SHORT ANSWER TYPE QUESTIONS:

oY 3cdllT T

Why cannot be vectors added algebraically?

Apart from magnitude, the vectors also have
directions, so they cannot be added algebra-
ically.

aiget #r foardr g ¥ w4t 7€ shEr
qHdT?

. QRAT F Herar, dfeet & Ferd o gl §

ST 35¢ SSRIOIAT & & A&7 SISt ol Fehl
gl

State the essential condition for the addition
of vectors.

The essential condition for the addition of
vectors is that they must represent the phys-
ical quantities of the same nature.

gfeet # Az F AT 3Ty ad T4qEBv]

- gieal & Sssy & foU 3y9eds g @ & &

37t THAT Yt Hr #fifcen TR &1 gidf=ieed
HLAT AT

When is the magnitude of the resultant of
two vectors equal to either of them?

When two vectors of equal magnitude are in-
clined to each other at an angle of 120°, the
magnitude of their resultant is equal to that
of the either vector.

a2 = a? + a? + 2a% cos2 6

=>cos 0 =-12>=0=120°

ar gfeet & aRoma F1 IR&AT 39 O R T
F T F a1 87

3ccR Sfd THAT qRATT & & qfeer Toh gaikl &
120° & T W P BId &, dl 3eTeh TRUMH T
qRATT gt F T RRAT T TR & IROTH F




Ans.

Ans:

Ans:

HefT-11 (IR

IR BT &
a2 =a%*+ a2+ 2a%cos2 0
120°

Can the scalar product of two vectors be
negative?

Yes, the scalar product is negative when the
angle between two vectors lies between 90°
and 270°.

Far ar it &1 fewr queEa HomeAw @
m%”

gl, 311er IUTTthel HOUMcHS BT & STa & Fieelt
asafﬁrwafm%"&mzm"asaﬁzr@m%l

A stone is thrown Vvertically upwards,
and then it returns to the thrower. Is it a
projectile? Justify.

In this scenario, the stone has only one
direction of velocity when rising or falling.
Furthermore, a projectile shall comprise two
perpendicular components of velocity. There-
fore, a stone thrown vertically upwards is not
considered to be a projectile.

TF IR F dqad I A AR FH oA §, 3R
YT a8 et aTal F g wiT AT ¥ FAT IE
TH gaiy 87

=>cos O =-12=0-=

. 50 9Reed #, 3ad A1 RS GHT T F AT

# Fad TH & feer T §1 STF IyAEl, TH
&y H Q9T & Gl dddd gceh LqMA gy 3a:
3R YT T 3R hehl IR-IT T2 9eIog oTgr
AT ST gl

What does “uniform circular motion” mean?
What do you mean by the terms ‘time
period’, ‘frequency’, and ‘angular velocity’?
The motion is considered to be a uniform
circular motion when an object rotates in a
circular path with the same speed. The total
time taken by the object to complete one rev-
olution is considered a time period. The total
number of revolutions completed per second
is termed “frequency.” The angular velocity is
defined as the time rate of transformation of
angular displacement.

‘THFEAT  Jedd A F FT Aded §?
‘gaaEfy, Fmgfer 3R FofiT o et &
HTYHT FIAT de9d 82

:mﬁémwwm ¥ JedR 9 &

gAdr ¥ O 38 AT F EEAe EIRECIIC]
AT ST ¥ qEq EaRT Ueh el tITr HT H
mﬂmmwmﬁﬁmm‘s‘l cﬁ?r
Qehg U HT 71 it T e TE;T ¢ ‘Hrgfed
FeT Sar &1 PO 9T FF ROl [FEATT F
;ﬁaﬁa@rma%mﬁqﬁmﬁﬁmw
|

Ans:

(a). Give an example of a body moving with
uniform speed but having a variable velocity
and an acceleration that remains constant in
magnitude but changes in direction.

(b). What is the direction of a centripetal
acceleration with reference to the position
vector of a particle moving in a circular
path?

(a). A body having uniform circular motion.

(b). The centripetal acceleration vector points
toward the centre of the circular path of mo-
tion and is an acceleration in radial direction.

LONG ANSWER TYPE QUESTIONS:

& Icalir wee:

Ans:

A particle starts from the origin at t=0 s with
a velocity of 10 j m/s and moves in the x-y
plane with a constant acceleration of 8i+2j
m/s2. (a )At what time is the x-coordinate of
the particle 16m? What is the y-coordinate
of the particle at that time?

The velocity of the particle is given as =10j
m/s

Acceleration of the particle is given as a=dv/
dt=8i+2j

Also, a=8i+2j

But,

a=dv/dt=8i+2j

dv=(8i+2j)dt

Integrating both sides:

(v)=8ti+2tj+u

Where,

u= Velocity vector of the particle at t = 0
v= Velocity vector of the particle at time t
However,

v=dr/dt

dr=(8ti+2tj+u)dt

Integrating the equations with the conditions:
at t=0; r=0 and at t=t; and

r=ut+8/2t4+2/2t%

r=ut+4t7+t%

=(10))t+4t71+t%

Xi+y)=4t21+(10t+t2)j

Since the motion of the particle is confined to

the x-y plane, on equating the coefficients of
i and j we get,

x=41?




Ans:

HefT-11 (IR

And y=10t+t?

When x=16m:

t=2s, which is the required time.
y=10%2+2x2=24m, which is the required y co-
ordinate.

TH HOT HA ¥ t=0s W 10 jm/s & IT F
g Qn'a?n% 3R 8i+2jm/s2 F AT wavor
¥ W x-y QAW F goar §1 B THT FT F
ﬁ'?;nﬁmm 22 39 °HT Fr F1 y-AdeaF
FT

: &OT &7 391 =10 | m/s fear ar=r &

g_?UT HT 0T a=dv/dt=8i+2] & T & fear m=r
ary g, a=8i+2j

CIETH

a=dv/dt=8i+2j

dv=(81+2j)dt

alAt gafl @ Thlehd Fel W :
(v)=8ti+2tj+u

us t = 0 9 SHUT HT JIT dael
v= AT t I HOT H JI7 dael
GEUEH

v=dr / dt

dr=(8ti+2tj+u)dt

At & A FHION T Thihed AT t=0 W;
r=0 3R t=t ux; 3R

r=ut+8/2t21+2/2t3

r=ut+4t2+t3

=(10))t+4t%+t3

Xi+yj=4t%i+(10t+t?)j

Yfeh o &I AT x-y el T & WA §, 1 3R
k3 I0Teh T Il el T gH Al &,
X=412

3R y=10t+2

9 x=16m:

t=2s, S T 3Maegs THT ¥
y=10%2+2+2=24m, ST 3MaTF y AL gl

What is the speed of the particle at the
time?

Velocity of the particle can be given by:
v=8ti+2tj+u

At t=2s

(2)=8(2)i+2(2)j+10j

3cdl:

Ans:

Ans:

2.

=16i+14]

=\162+142

=1256+196

=\452

=21.26m/s, which is the required speed.
39 GHAT FT Y Afq F741 82

FHOT & T $H THR feam ST Fehell &:
v=38ii+2tj+u

At t=2s

(2)=8(2)i+2(2)j+10j

=16i+14j

=\162+142

=V256+196

=452

=21.26m/s,

a. Define time of flight and horizontal range?

The time of flight is the time required by the
projectile to finish its trajectory.

The horizontal range is the maximum hori-
zontal distance travelled by the projectile from
the bottom of the tower to the point the pro-
jectile touches the ground.

b. From a certain height above the ground,
stone A is gently dropped. Simultaneously,
another stone, B, is fired horizontally. Which
of the two stones will touch the ground first?

Because the initial vertical velocity in both
scenarios is zero, and the stones fall with a
similar acceleration equal to gravity’s acceler-
ation. Therefore, both stones will simultane-
ously touch the ground.

a.359 &I 3R afasr ww afsnRa #3?

Scck:

35T el I FAY T Sl AT F&IT 927 G
A & oI 3ETS FHT gl

&ifdst R TR & AT ¥ 37 g dw varcy
GaRT 9T T 7S kA et gff & et var-
o7 ST @ BT B

b) T ¥ FW TH ARTT F9§ q, T A
® Y F R srar @1 59% 9 @), & ey
ey, B , & &ifast & & gnm Srar g1 &t &
¥ Pl T IR FaH gl FHIA FT FEIA?

:Wﬁ:mqﬁ?azﬁ#mmma‘rmawm—a

¥ 3R UeR IBcaTRYUT & caluT & SIS THT
oRUT % 1 FRE &1 Safe, Qe 9eeR T |
STHIS HT B

State triangle law of vector addition. Two
vectors A and B are inclined to each other
at an angle 0 . Using triangle law of vector




Ans:

addition find the magnitude and direction of
resultant.

Triangle law of Vector Addition: If two non-ze-
ro vectors are represented by the two sides
of a triangle taken in same order then the re-
sultant is given by the closing side of triangle
in opposite order.

Triangle Law of Vector Addition Proof

Triangle law of vector addition is used to find
the sum of two vectors when the head of the
first vector is joined to the tail of the second
vector.

Magnitude of the resultant sum vector R:
R = \/(P2+2PQcos+Q2)

Direction of the resultant vector R:

¢ = tan'[(Q sin 0)/(P + Q cos 0)]

gfger &1 Aoy el ST &1 [IA Fa]| ar
afeer A 3B T 3T g gu &

TH qE $ TH HT W ARA F AT Fah

P &1 PEd &1 3w FE aRwmr sk
aRoTma Y e AT .
0 P A C  3cax @feer & der wadlt s &1 @A FEar ©
for afe o afeelt ot ey & vk & % #F ar
Now, extend the side OA till point C such ST GaRT IRATOT 3R TR @t 3 i S
that BC is perpendicular to OC and the an- g ar oftomer IRy # AT 7 A O T
gle between vectors P and Q is 6. Also, the T38eT 1 e 7ot @R ST ST Fehell &
direction of the resultant vector R is given by Triangle Law of Vector Addition Proof
the angle ¢. In right-angled triangle OBC, we
have
OB? = OC? + BC?
= OB? = (OA + AC)? + BC? --- (1)
In the right triangle ABC, we have R
cos 6 = AC/AB and sin 6 = BC/AB -7
= AC = AB cos 6 and BC = AB sin 6 o P
= AC = Q cos 6 and BC = Q sin 8 - (2)
Substituting values from (2) ?n (1), we have 31, #T OA = ﬁg C aF = 1
R* = (P + Q cos 0) + (Q sin 0)° BC, OC W #iaad & 3R &feer P 3k Q & &
= R? = P2 + Q2cos?0 + 2PQ cos 8 + Q3sin%0 T 0T 0 gl TrY &), gRUmAT doFex R fir feer
= R2 = P2 + 2PQ cos 6 + Q%cos? + sin20) HIUT ¢ @RI & IS B FHABIOT Pyt A, gAR
> R? = P2 + 2PQ cos 6 + Q7 (1) o 3N
[ cos?0 + sin?0 = 1] OB = OC* + BC*
2 = 2 2 .
> R = \/(P2+2PQcos+Q2)—> Magnitude of = OB* = (OA + AC? +BC (1)
the resultant vector R AT 337t ABC #, AR U &
Now, to find the direction of R, we have in OB2? = OC? + BC?
right triangle OBC, = 0OB? = (OA + AC)? + BC? - (1)
BC
tan ¢ = 5~ cos 8 = AC/AB and sin 6 = BC/AB
= tan ¢ = Q sin 6/(0OA + AC) [From (2)] = AC = AB cos 6 and BC = AB sin 6
= tan ¢ = Q sin 6/(P + Q cos 6) [From (2)] = AC = Q cos 6 and BC = Q sin 8 — (2)
= ¢ = tan'[(Q sin 8)/(P + Q cos 0)] — Di- 2 = 2 V2
rection of the resultant vector R R 2(P +2 Q CC:S ez * (@ sin 6) .
Hence, we have proved the formulas for the = Rf = P* + Qfcos®® + 2PQ cos 6 + (sing
triangle law of vector addition. = R? = P2 + 2PQ cos 0 + Q?(cos?0 + sin?0)
Important Notes on Triangle Law of Vector = R? = P2+ 2PQ cos 6 + Q2(1)
Addition [ cos?0 + sin?0 = 1]
FerT-11 (ifady (En)
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= R = /(P +2PQcost + Q°) —uRumaT afer
R &1 gR&#AT0T

tan ¢ = BC/OC
= tan ¢ = Q sin 6/(0A + AC)
= tan ¢ = Q sin 6/(P + Q cos 0)

= ¢ = tan”[(Q sin 8)/(P + Q cos 0)] UROMH
afeer R & fear

safan, gaa afeer der & Be s & @@
g 1 e &l

afeer et & Beer Tad W Agcaqol Aleq

qfeRr T & Bge A &1 3udeT ar deed
&I AT AT Fel o T fhAT ST § ST gl
deFeY @ X qEr afeer &1 4o & J3 S gl

gRomeY Jer a@fger R &1 aR&ror;

R = /(P2 +2PQcosd + Q)

gAY |@feer R &7 f&em: ¢ = tan'[(Qsin 8)/(P
+ Q cos 0)]

(51}





