CHAPTER - 3

Motion In A Plane

JAdd A afa
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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
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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
commutative

two vectors is not

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

Magnitude of centripetal acceleration a= V—
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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. hael IRHATIT

b. had fgam

c. gR#Amr iR e gt

d. 3R #H d RS A&

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

b. Force
c. electric current
d. Displacement

frfaf@a F ¥ Fla @ v e ufr ¥

a. aI

b. oo

c. faega umr
d. fowuma

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

ar gfeet &1 qRome 3ARFaA ar & I 39F

d= &1 For AT T
a. 0 fz3f b. 45 f33fr
c. 90 fsair d. 180 f=3ir

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

c. Zero d. Indeterminate

e & wfeer aR#Amr F gan 3 K & _ada
g, ar 3s1er aRonH &
a. 3if¥&ad b. gadH

N

c. YI d. 3fAfRed

Which of the following operations is NOT
applicable to vectors?

a. Addition b. Subtraction

c. Multiplication d. Division

%ﬁmﬁﬁr—r # & Fo7 ar frar et ox ey
7

a. g b. "e@

c. IO d. fuee

S

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
aaa‘r;rﬁarwﬁﬁmwm%, ar serehr
gfeer aer s &

3eTch IRATON &7 JeT

a.

b. 3% gRATT & IR

c. 3esh IRATUT HT IJUAHA
d. =

Which of the following represents the
maghnitude of a vector A ?

a. |A| b. {A}

c. <A> d. (A)
fafaf@a & @ Fia Ry A F afEwr +
gefar 72

a. |A| b. {A}
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c. <A> d.

(K) a. @feel & T
8. The scalar product of two vectors is also b. Hﬁ'@ﬁ hI AN
known as: c. feell T JUTABS
a. Cross product d. @fext garr Affd gaAeR aqgsfer &1 fasor
b. Dot product 12.  When adding two vectors using the triangle
c. Scalar law of vector addition, the vectors are
d. Vector multiplication placed:
2wt & e T F 57 w7 st a. Ta!I-to-he.ad
T & b. Tail-to-tail
a. $ig T[0T Bl c. Head-to-tail
b 1%@ I[OTABel d. Head-to-head
c. fewr wfeert w1 Aer waelt Boger &1 e w1 3w
d. Higer uThe ;ﬂﬂ?a‘rmﬁaﬁsﬁﬁm gl ' W@ S
9. 'al'.he cross product of two vectors results in a q,\g X NS T
a. Scalar b. Vector b. I il q(\a;
c. Matrix d. Complex number c. Mua 1© d&
. o d. 3MHAA-ATHA
ar wfgelt & Fi@ qUEHa F1 aRom A §:
a. 3ifeer b. afeer 13. The muzzle speed of a certain rifle is 330 ms™.
AR e e At the end of one second, a bullet fired straight
¢ d. G 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 + 4.9 m
a. The bullet will never hit the monkey TF ASHA # qye afa 330 ms' ¥ H FASs
b. The bullet will hit the monkey ¥ 3d &, @ gar F grEh aE M R Ry
c. The bullet may or may not hit the = Hy:
monkey a. 330 m
d. Can't be predicted b. (330 -49) m
v RIFR I9ef sgw & Frerar amerar ¥ 3k 9 c. (330-98) m
W S TF deT W WY e Tar gar %|a‘h#€r d. (330 + 49) m
’”‘_’“£ H1 el & W?ﬁ 8, d A S g 14. If two vectors have the same direction, their
¥ & woot A FI?T Y T'T' resultant is equal to:
a. e W T F# e EIHIEiII a. The sum of their magnitudes
b. e EIET 1 e ! b. The difference of their magnitudes
c. Il §eI & o7 Y TR § 3R FFT o c  Zero
d. sfaegamfr seT Hr ST | d. Indeterminate
11. Acc.o.rding tho the palrallelogfram law of vectt_Jr IfE & gfe $r e gAET &), ar 39AHT IR
.:\ddrltlonr,It td eb .resu tant of two vectors is rEd ST E’IT"T’ ¥
aep ?I'shee seum zf the vectors @ I 2T
' b. 3a% GRHATT & HR
b. The difference of the vectors J—
c. The p.roduct of the vectors d =
d. The diagonal of a parallelogram formed
by the vectors 15. The law of vector addition states that vectors
must be added:
wfeelt &1 Aer waeh aqlsr F1 fFwE F IR, uAI braicall
ar @fdet &1 IR W YHR e ST a. Algebraically
b. Geometrically
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c. Logarithmically 19. Which of the following is not true about
d. None of above projectile motion?
. Lot le of ion i I
Rror T FT £ & Ry afel @ @Ry a t!s an example o mot!on in a plane
ST S TR b. It is an example of motion along a
a. AR w9 § curve o
b s wT @ c. It is not an example of motion in space
I Aol d. The acceleration keeps changing in
' > . . projectile motion
d. 3RFd #H & FI$ 7@ . .
_ s gacT Afy & A # FeAfafRT & ¥ i @
16. Which of the following is not an example of e g ¥7?
motion in a plane? a. UE UH TAAT & I F IGEI0T &
a. A car moving in a rectangular path b. UE UF IF F Hﬂﬁ?r A3 e ue 3aiedul
b. A bicycle moving in a circular path ' T
c. A rocket mo.ving. into s.pa.\c.e _ c. UE AT & Ify T IeTEI0T ALY B
d. A truck moving in an infinite spiral d. &g afg & cavor Seadr @ gl
mﬁ%; ¥ Flq @ @AGA A A FT 29 The magnitude of the resultant vector is
3aredu always the sum of the magnitudes
a. TH FN IAAHR 9T | T I & of the individual vectors.
b. TH WEfHA JeahR TU W A T B a. Equal to b.  Greater or less than
C. U he 3HdRET H 3 T &l c. Less than d. Unrelated to
d. TR T Ieid WIS sl H A T & qRomeft gt &1 aR#Ar e vee wigat &
17. The resultant of two vectors can be smaller aR&ATT FT Fer ghar 21
in magnitude than either of the individual a. & ;R b. 3T IT Bler
vectors when: c. ¥ A d.  EefRd
a.  They have the sa.me .dII’eC.:tIOI'l 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 wfeert &1 aRomr fre ve wfeer fr gerer # c. Acos6 +Bsino
aR&ATOr F BT & WHaT T I d. Asin 6 +Bcos 6
a. I TR T A E o & Ffker T GE A 0 HT W F A &
b. 3wt feame fawdia & ar oo 3w yeR R ST &
Cc. 3eTeh IRATT ST ¢ a. A+B
d. 3 TFH g & dead § b. A-B
18. If two vectors are at right angles to each c. AcosH + Bsing
other and they are coinitial vector , their d Asin®+Bcos 0
resultant can be determined using: 22 The hori | and ical f
a. Parallelogram law . e horizontal and vertical components of a
vector are called:
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 wfeer v W q ;FHF?W w § 3R d. Magnitude components
URFsS HHATT @, 3T IR
ﬁmﬁﬁt—rﬁ#ﬁﬁ?ﬂwmmﬁm‘mﬂ & F@w F afas AR FeaR gt o
a1 S @ ¥ ST &
a. @Rl & e Faer TGS @ A a. 3fewr mew b.  3TIAHR TCH
b. Tfeell &T AT G SgaTeT T IGRE:] c. YdiI uTh d. 9R&AT gew
c. gfeal &1 AT gaelr ﬁraqsr &1 T 23. The process of breaking a vector into its
d. IWFT F I P A& components is called:
Per-11 (FifTdn 39 FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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Vector addition

Vector subtraction

Vector resolution

Vector equilibrium

ﬁw‘d’r afeer F1 3T& geh! H Az A gfhar Far

FgaTar &
a. dafeyr S b.

c. diey & S d.

oo oo

gfger gea
afeer deret

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 gegame 1 oF avq A # difasr & 30° &
FYT T v AT @ ST ST § 3R GAT geqAT
1 TF HeT a¢q B F &fasr § 60° F FT W
AT Ty & $p1 o1ar &, ar aifaer damt @
It A 3R B &1 gnm

24. In a right-angled triangle, the hypotenuse a. 1:3 b. 1:1
represents: c. V3:1 d 1:43
a. The resultant of two vectors ) ) )
b. The horizontal component of a vector 29. Which of the foIIowllng operations betwee.n the
. two vectors can yield a vector perpendicular
c. The vertlc.al component of a vector to either of them
d. The magnitude of a vector a. addition b. subtraction
v gAFIT Paper H, FoF geier & c. multiplication d. division
a. & w1 SR & et & dra e # & #i ar siretem
b. T HiT &iferet aeh 3aA ¥ Pt & W dead @Ry IoueT W
c. U Tl & Feaer s Hhal &
d. TS Afeer &1 gRHATT a. T b. ®eE
25. If the angle between two vectors is 90 c. Ium 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 Y afkel & & F1 Fror 90 Raf &, @ sAF vector?
rfer JoreTRer ¥ a. Zero
a e b. 1 b. Half of the magnitude of each vector
c. IR d. RUTcHS 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 IRAT & & gl 2 s & 39 o=
a. Sine b. Cosine HT For 120 R ¥ aRom afer &1 aREmr
c. Tangent d. Secant Far 87
. . YT
Rl TRt & AT TeF # @ & v & =
AR G &1 39T R ser § b. eI HiE & GRATT FT 3Ter
a. Sine b. Cosine Cc. 3 IgIT (?.‘fl?-ﬁ 7 QEF) H'%QT T gRHATOT
c. Tangent d. Secant d. A% e & IRATOT HT LT
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
R ww afewr A, y-3187 & w1 60 Bl F For afg @ wfkat A Rew v & ¢, A e e
AT ¢, Y SHHT x-UeH & AR
a. A cos 30° b. A sin 30° a. JfaHas b. A
c. A tan 30° d. A sec 30° c. A d. FHOMcHS
28. If a body A of mass M is thrown with 32. The subtraction .Of two _vectors can be
velocity v at angle of 30° to the horizontal represented graphically as:
and another body B of the same mass is a. Vector addition
thrown with the same speed at an angle b. Vector multiplication
FefT-11 (oftfadhn 7o) FMEIRA. - e dF-we-3m [FaF fnged Bawor 87 (2024)
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c. Vector division
d. Vector subtraction

& gieeY & gerg # W@ied F T & gATT 1

ey aify &, 31 F1 A gew @ar &
a. f@ua war gl b. sedr & &l
c. gedr T gl d. =3l

el & 38. The time taken for a projectile to reach its
a. dfger Jrer b. @fewr aqure maximum height is equal to the time taken
c. dfeer fasmeet d. @fger gerT to:
. . . a. Half of time to Complete its projectile
33. The resolution of a vector into its components motion
is based on which trigonometric concept? . . )
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‘Tﬁ vaey ﬁﬁ 31'2““ ?’l? % ggae
. ol A, i) [T 5.
et wfder &1 3aF wewl H Rolga Fw
NG, o e £7 a. SHPI TR A QT A & AT 37 IHY
S S - b. I ORI FATS ST 3TeT
> oy SHA WX RAREr
b. A ggae ¢ T T ,
c. RBoufAEdT wea d. ST # § P A
d. PBevEd 3maEEaT 39. Which of the following factors does not
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 By, #hgle of projection
c. Zero d. Negative c. Mass of the object
' . . d. Acceleration due to gravity
I 1 afgyr Roda fRamsit & s & § O
a. fsaA b. =IAdH Hom F s 7€ Far 82
c. YA d. HUTcHA® a. WP aa
35. Th itude of th Itant tor is th b % I FIT
. e magnitude of the resultant vector is the
smallest when the angle between the two C. a%J W qeAHNA
vectors is: d WUT % SO cdiU
a. 0 degrees b. 45 degrees 40. Inthe absence of air resistance, the horizontal
c. 90 degrees d. 180 degrees and vertical motions of a projectile are:
oo TR W oRETT meN o B ¥ osw a. Independent of each other
ar gfde & T &1 For gar b. Dependent on each other
a. 0 f3af b. 45 33t c. Random
c. 90 f3afr d. 180 f=afr d. None of the above
36. When an object is in projectile motion, its ary gfady 1 euirufa &, gdcr f afasr
path is best described as: IR Featur afaar o < &
a. Straight line b. Parabola a. Th gl ¥ T@ad
c. Circle d. Ellipse b. TH gal W AW
9 F§ aFG IOT AT A g §, A 3@ 9w c. wEfDw .
FT Fa@ el Joia fre YHR BT Smar & d. 3WFd & q HIg AgT
a. e @ b.  WdelFRPR 41. At what point in its trajectory does a projectile
c. ded d. &rdged have maximum kinetic energy?
37. In projectile motion, the horizontal component a. At the start
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
efT-11 (TN —— FHEIRA. - ne F-TE-IW [ fAged RaRor ¥ (2024)
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vaT ¥ vai 9y # frw g w0 srfwaw afasr
ST gt 872

a. YRENE g W

b. 3=UdH fdg W

c. 39 U&T UY F 3id H

d. g gl gt X @A &

42. What is the angle of projection for maximum
range in projectile motion?
a. 30° b. 45°
c. 60° d. 900
vaicy I # sftwaw dfas & faw gaigor
HT 0T FqT 87
a. 30° b. 45°
c. 60° d. 90°

43. When a projectile is launched at an angle of
45 degrees, its range will be:
a. Maximum b.  Minimum
c. Zero d. Indeterminate
J9 U vaoT & 90 Bt & For w waiRa
frar Sirar @, af sadh dfae W S gef:
a. 3Mf&ehaH b. geAdH
c. Y d. JfafRea

44. The maximum height reached by a projectile
depends on:
a. Initial velocity
b. Angle of projection
c. Both (a). and (b).
d. Neither (a). nor (b).
el yaicw garr wgH ¢ rfaH Su s W
ey Fedt &
a. URfA& 1
b. W&YUT &I HioT
c. (a) 3R (b) =t
d. & ar(a) 3R & (b)

45. Which of the following quantities remains
constant throughout projectile motion?
a. Speed b. Velocity
c. Acceleration d. None of the above
ffaf@a # @ w9 & #ifas o gaicw afy
& R fAgais Ed 82
a. dre b. adT
c. TR d. 3RFd A A FS AG

46. If two projectiles are launched with the same
initial velocity but different angles, which
one will stay in the air for a longer time?
a. The one with a smaller angle
b. The one with a larger angle

FefT-11 (oftfadhn

47.

48.

49.

c. Both will stay in the air for the same time
d. It cannot be determined from the given
information

IR Q) Ty THEAET URAE AT Afde 3rerr-
I FoN F vART Fe 7, ar s a@r FNE
AT dF gar # WI?

a. BIC HIOT aqrell

b. &3 VT gralT

c. cell THh & FHY d& gar H Far

d. 38 & 7S IRy & R A& fRar S
Tl &

The shape of trajectory of the motion of an
object is determined by
a. acceleration

b. initial position
c. initial velocity
d. All of these

frdY axq 1 afa & 987 9 F FER FEF

gant gar 87
a. T b. wWRfA® TEufd
c. URfEH g d. 39gEd Tl

Which component of velocity determines the
time of flight of a projectile?

a. Horizontal component

b. Vertical component

c. Both are equal

d. Neither affects the time of flight

M FT HlT A geF UACH I 33ZAA FIA
fAuiRa &war §2
a. &fas ge=s
b. wd¥ad gch
c. Gl IR &
d. 3333 FTT A w5 i wemfad A T &

If a particle moves in a circle describing
equal angles in equal interval of time, its
velocity vector

a. remains constant

b. changes in magnitude

c. changes in direction

d. changes both in magnitude and direction
IfE FE FT FAT F AT Ha T A AT Hoi
FT U FIA §C TH Jed A doal g, ar FHH
ot wier gar B

a. foaa gar gl

b. uR@Emr & gRadsr grar gl

c. feem & gRaaa grar &

d. 9R@Amr AR f&er g #F aRads giar gl

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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50. In the absence of air resistance, the a projectile at its highest point?
horizontal velocity of a projectile: a. lts velocity is zero
a. Increases with time b. Its acceleration is zero
b. Decreases with time c. Both (a). and (b).
c. Remains constant d. None of the above
d.Varies randomly freafafa & & #i7 @1 sua et wirew &
arg wferer fr seafrufa &, gecr @ afas 3eaaA fig W aeF 87
T a. SEH AT YT §
a. AT F ATY FodT § b. SHH ROT YL &
b. T & WA TCAT Sl 3 c. (a) 3R (b) A=t
c. Tudie JEar & d. 3WFd § q F$ A
d. HAAT T § FEAT Tl § 55. The time taken by a projectile to reach the
51. Which of the following quantities is not ground depends on:
affected by air resistance in projectile a. Initial velocity
motion? _ ‘ b. Angle of projection
a. Range b. Maximum height c. Both (a). and (b)
c. Time of flight d. Initial velocity d. Neither (a). nor (b)
vacey aifd & rafaf@a & & s & ofr ag el RIS # ol A% dE A w9 arem
wfety & wenfaa gl ¥7 AT hE W AR wRar
a. &ifdst W a. URMAF qar
b, waTer v Jiferman e b. W&TUT & HoT
Z- 35T W;’” c. (a) 3R (b) a=
L d. sTar(a)3dIRaTE (b
52. A _theﬂhlgll:est point on the trajectory of a 56. A projectile is launched horizontally from
projectile, _|s . . a certain height. What is the shape of its
a. potential energy is minimum trajectory?
b. kinetic energy is maximum a. Straight line b. Parabola
c. total energy is maximum c. Circle d. Ellipse
d. kinetic energy is minimum. F YT Y UH AT SO ¥ 4R v @
YT & &9 9¥ W IeaadA g W, TF gafd fFaT ST 81 9% YAT 9Y FT HR
a. &S ol wgwaw ¥ FAT 772
b. RS Fof 3 & a. W@ b.  URATIFR
c. Fel Fofl Ak & c. Id d. &g
d. AT FaT A gl 57. If the acceleration due to gravity on Earth
53. Th T . were doubled, how would it affect the time
. e range of a projectile is determined by f fliaht of iactile?
which two factors? ° Ilg olda dpro:)tlac ':' . ¢ fliah
a. Initial velocity and angle of projection a. Itwou ouble t 'e time 0_ Ight
b. Mass and angle of projection b. It would half the time of flight .
c. Initial velocity and time of flight c ][;[igv;:?md have no effect on the time of
d. Height and angle of projection d. It would depend on the initial velocity
M“':“%? AT o T & FRHT @RI fAeina afg qedt W m:;rq' F FRT © Tugﬁaﬁg g Jg,
Carc)
o gri A7 3T GETT & ar IE 7 &y 33594 gaifad
b. AT X Fa&TIOT T HroT a. 3UW 335U FI ST @ ST
. ~ Pl
c. qnﬁ-ﬁ:éw.am 385 Tl b. SHY 3IZTAUT Prel YT & ST
d. geor B Ferg AR HroT C. SUHI 333TsT HIA W IS YA Agl IS
54. Which of the following statements is true for d. I§ 9RfA® 91 W AN F@w
HeT-11 (TR T3 FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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58. In which direction does the acceleration due
to gravity act on a projectile?
a. Vertically upward
b. Vertically downward 62.
c. Horizontally
d. It depends on the initial velocity
g?ﬁczr W AGcdrT cavor fra faem & 1 Far
a. d¥ad IW & AR
b. d&dd s HT IR
c. &fds ¥ &
d. I§ IRMAS Jo1 W AR X &
59. The range of a projectile is equal to the
horizontal velocity multiplied by:
a. Time of flight
b. Initial velocity 63.
c. Half the time of flight
d. Vertical velocity
vareg @ Afas ww, dfas o & fews o
¥ SET el 87
a. 33Sdel hlel
b. YRfHAH T
C. 333 hlel I T FAY
d. FEAeR 9o 64.
60. If two projectiles have the same range and
are launched from the same height, which
one will have a greater time of flight?
a. The one with a smaller initial velocity
b. The one with a greater initial velocity
c. Both will have the same time of flight
d. It cannot be determined from the given
information
IR & warcat # A W wEw @ ak s 8%
A A€ ¥ vaiRa fFar sie, &Y e 3
F1 gAY 3ifa® gen?
a. Toasr yRffew A7 A grem
b. ToraeET YRS d9T AT g
c. Gl FT 388TT FIel AT gromm
d. 30 & IS IARRT ¥ FUTRa g7 foRar S
THT &
61. What is uniform circular motion?
a. Circular motion at a constant speed
b. Circular motion with varying speed
c. Circular motion with changing direction
d. Linear motion in a circle 66.
THAAT et AT FAT 872
a. Td o1 ¥ gedhR afd
FefT-11 (oftfadhn

b.  3TelET-37elaT dTel & A FeclhR A
c. f&am seo= & Ay geder aIfd
d. TH god H Tl @1 # fd

What is the direction of centripetal
acceleration in uniform circular motion?

a. Tangential to the circle
Radial, pointing inward
Perpendicular to the plane of motion
Opposite to the direction of velocity

mgﬁwmﬁﬁmﬁﬂmﬁuwﬁ%&n

god 1 Teiar

T (FHH), 3eX Hir AR
IS & TATA & ddad
a1 & e F /AT

What force provides centripetal acceleration
in uniform circular motion in a road ?

a. Frictional force b. Gravity
c. Tension in a string d.  Centrifugal force

FIT A 9F WSF W THAAS Jead aAfa A

aoo

a0 oo

HFNFET 0T IS FaT 872
a. YT §o b.  I&carehyor
d. 3y & gaa d. 39FeCT g

What happens to the centripetal acceleration
if the speed of the object in uniform circular
motion increases?

a. Increases b. Decreases

c. Stays the same d. Becomes zero
g THAATT afd & aFg f 9@ T
ST ¥ ar ST FT F4T g &2

a. §¢ ST g b. e AN §

c. foud war g d. = 8 Sfem g

Which of the following quantities remains
constant in uniform circular motion?

a. Speed

b. Velocity

c. Acceleration

d. None of the above

a. da
b. T

c. ol

d. 3WaEd 7 § FIg AGT

If the radius of a circular path is doubled
while keeping the speed constant, how does
centripetal acceleration change?

a. It doubles b. It halves

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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c. It stays the same d. It becomes zero

uﬁmaﬁmwﬁwmwaﬁrﬁ

b. Fea &I TgLR@T
c. ST, 3T A AR

anret &Y 4 ame, ar T Fq ded d. Ifd & T & dFad
e §7 71. Which of Newton’s laws is relevant to
a. e E:‘Iaslall g1 ST & understanding uniform circular motion?
b. g 3mer & ot 3 a. Newton’s First Law
c. @Iy IRad AL g ¢ b. Newton’s Second Law
d. ¥E LI B A § c. Newton’s Third Law
67. In uniform circular motion, what is the d. None of the above
relationship between the centripetal acceleration
. ) e &1 P A AIA vFEAE Jedig afa w
(a). and the radius (r) of the circle? Take W TS R 27
= Constant 5 ¥ ?: o &7
a. a«xr b. a« 1/r b X §
c. a«r? d a«x 1/ - W zﬁ
. c. e & AR fagH
THEAT godig Afd A, AFET 0T (a). q m‘%a?rﬁ@aﬂéaﬁ
3R gea 1 B (N F &7 w7 wEy 2 (W =
forgars) 72. If an object in uniform circular motion
a. axr b. a « 1/r experiences a greater centripetal force, what
c. axr? d a o« 1/r2 happens to its radius?
' ' a. It decreases
68. Which of the following is a unit of centripetal .
acceleration? R mcre:_ases
a. mls b.  m/s2 c. It remains the same
c. mis? d.  m/st d. It becomes zero
frfaf@a & & Fi 3NFRT F@awor A 3F77E §2 IR THEAN JeaHR A F R awq A0S
A b ¥ HNFAT T FT T FA &, A WS BT
' ; : \ 9T FIAT IHIT ISaT 872
c. m/s d. m/s a. UE UeaT ¥
69. If an object in uniform circular motion b. Jg Sear g
doubles its speed while keeping the radius c. g U war ¥
constant, what happens to the centripetal d - 3
acceleration? qe Yed gl il
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
af afr & A acceleration?
THHHATT JodldR TEq B a. Along the radius
I ETUT FT T 2T §2 T ach ¥, b. Tangential to the circle
a. g Zﬂﬂ?ﬂ g Srar ¥ c. Perpendicular to the plane of motion
b. IJE ﬁ?"_ﬂ g ST & d. Opposite to the direction of velocity
C. UE Y B ST § THAATA ﬂﬁ#aﬂémmﬁan#
. S ST EY S § o Faar 341? pre el ¥
a.
70. What is the direction of the centripetal force b £ > £ 3¢
in uniform circular motion? - gd R )
b. Tangential to the circle d. dor & foem & fawdia
c. Radial, pointing inward 74. What is the magnitude of centripetal
d. Perpendicular to the plane of motion accele.ration f.or an object moving in a circle
. of radius r with speed v?
a-‘muma?ﬁm“ %71" o arfe 7 srfddeddr @@ S fawm a. a=vIr b. a=rn
g W@fﬁﬂ' c. a=vr d. a=rv
efT-11 (TN 75 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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VI @ r ST & god A g7 W@ R a¥G F Seaw e

a1 TRATT ?

mm T _W% 3. What is the opposite of a vector called,
a. a=vlr b. = having the same magnitude but opposite
c. a=vir d a-=riv direction?

75 How many minimum numbers of vectors in Ans: Antiparallel vector
different planes can be added to give zero A 9RAT AfFaT Rada far are @i F
resul2tant? s RAIdT F FT FeT FTET 8?2
a .y . e 3ceR: faHATER afeer
c. .

.. 4. Which mathematical operation combines two

YT IROMA grod F & fav A aat 7 vectors to produce a scalar value?

:1?1?-;1 Rraelt wear # Ftl)ﬁQT:ﬂ? ST HEd 87 Ans: Dot product
c 4 4 5 #la o s @fFar @ afkel #r NI
' ' feer A 3cqeeT FAY B2
ANSWER OF MCQ QUESTIONS Seay: eI el
Ica} ﬁﬁ- 5. Which mathematical operation combines two
vectors to produce a vector?

lc. 2c 3a 4c 5d. 6a 7a s Cross product - .
8b. 9b. 10b. 11d. 12c. 13b. 14.a. Flar @ aforedir w@frar @ wfket # PaE

15.d. 16.c. 17.b. 18.a. 19.d. 20.b. 21.c. afeer g &7
22b. 23.c. 24.a. 25a. 26b. 27.a 28.b. 3caR: W VR
20.c. 30.c. 31.a. 32.d. 33a 34d. 35.4d.

6. A projectile is launched from the ground
43.a. 44.c. 45.c. 46.b. 47.d. 48b. 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. 68.b. 69.b, 70.c. UF AT F A § 30 Bt & Fior w20
71.b. 72.a. 73b. 74c. 75.c. AedFs & IRfEH 31 § gaifda G s g
g sraﬁ;{ ¥ FW Ggaa arell AfAHaA FAE A
IMOTeAT |
VERY SHORT TYPE QUESTIONS: Ans: 5.1m
3t ("‘I'g ST We 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 mﬁ ;IT;rI?dit’iF & ﬁ;;r ar feam arer @y

of a triangle in both magnitude and direction, )
then the resultant vector can be represented 3cdX: Wy

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 w1 At g Beger #1 e qane? Ans:  Unit vector

3ca¥; gfeer &1 IqeT e ﬁmaa:rﬁma'g%% P & IRAT g 3 e FERT F F
iy o afgel # e @7 T & FA F o AT 39T fFU A= arer g F FAT FEa 82
TSI EaRT GRATOT 3 e &t & &2l el 3eaqw: varia |l

€ ar uRumE @R A Redd wE & o IS
feger T Madl S[o EaRT gRlfidm S HehaTr B

2. Name a vector quantity defined by its
magnitude and direction?

Ans: Displacement

©

What is the result of adding two or more
vectors together?

Ans: Resultant vector

A & ¥ fw wieet N = "y oSS F7

. gl =T gar #7
TF dfeer TR A9 9a¢ S 3°F giAwr ik TeaT: gRoTE aer
fam @ gfenfRa @ 22 '
FefT-11 (I ——  FHLEIRA. - ded dF-Hg-30 [ead e R ¥ (2024)
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10. Which type of vectors have their initial and
terminal points at the same location?
Ans: Zero vector
e gFR & wieelt F s ikt sifaw g o
& T W A &2
Soa¥: YT A
11. What is the path followed by a projectile
under the influence of gravity alone?
Ans: Parabola
qedl & IAFcAHEIT F YT H TH gAT @NT
YSTAT AT 9Y FAT 87
3 WA
12 What is the horizontal range of a projectile?
2 .
_ u'sin26
Ans: R= —2g
garoy Y afasr W Far 87
2 .
 5_ Uusin2d
3cdl: R= 72{;
13. What is the term for vectors that have the
same or parallel lines of action?
Ans: Coplanar
e fFar YEd wAe a1 gAEER @t § 3
afeet F fav F7a1 Usg gWM?
3cd: AT
14. What is the horizontal velocity of a projectile
throughout its motion?
Ans: Constant
%31;1?& afa & ke waicy #r &ifasr dor a7 gar
3ca¥; f@aa giar gl
15. Define the range of a projectile.
Ans: The horizontal distance travelled by a projec-
tile before hitting the ground.
vaicy Y aifasr g & gfenfa w3
3cR: SET ¥ Tolel & Ugel Y& gaRT ag Hr IS
fifast g &1 aifas T Fear gl
16. What is the angle of projection that maximises
the range of a projectile?
Ans: 45 degrees
WeIUUT HT 9 T F4T § o gaew A A
W F HOFTT FaT 2
3cal; 45 =3
17. What is the formula for the time of flight of
a projectile?
YATT &Y 3ZSAA FIA FT G FAT 87
Ans: T= 72118;"9
18. What is the initial velocity component in the
FefT-11 (i

(47}

horizontal direction for a projectile launched
at an angle 6?

ForT 0 W vl vaicw & fov dfas fam &
URA® T °geH 4T 872

Ans: U cos 0

19. What happens to the time of flight of a
projectile if its initial velocity is doubled
while the angle of projection remains the
same?

Ans: It is doubled as well.

Ife frdll wacr &1 yRfs a7 Qe = =
JT S9fh F&YUT FT FIT FAWT I§ o 3T
3589 FIT A FIAT NG ATTIN?

3ccR: 33Tl il ST &1 9T §.

SHORT ANSWER TYPE QUESTIONS:
Y Sealld TR

1. Why cannot be vectors added algebraically?

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

gfeet ® oo dor @ w7 A
H&HdT?

3caX; URATIT & 3clrar, el & fgeme ofr giar §,
?ﬁvﬁaﬁmﬁ?ﬁumﬁaﬁaﬁamm
|

2. State the essential condition for the addition
of vectors.

Ans: 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 T4qBv]

3cdl: AfGel & Sger & v 3w od I § &
3¢ FAE yafa & sifas afet & afafafiea
AT TARTI

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

Ans: 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.

a? = a® + a%2 + 2a% cos2 0

=>cos 0 =-12=06=120°

& gfeeY & gl &1 afi#or 39 @ R
F e F T 87

3cc o9 WAL GRATOT & ar |feer vh gy &
120° & 1T W Fh &d 8, dl IeTeh TROTH T
qREATOT ST H ¥ AT TH HiGY & GROTH F

FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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X I gl 7. (a). Give an example of a body moving with
a2 = a2 + a2 + 2a2 cos2 6 uniform speed but having a variable velocity

. and an acceleration that remains constant in
>cos B =-12=0=120 magnitude but changes in direction.

4. Can the scalar product of two vectors be (b). What is the direction of a centripetal
negative? acceleration with reference to the position

Ans. Yes, the scalar product is negative when the vector of a particle moving in a circular
angle between two vectors lies between 90° path?
and 270°. Ans: (a). A body having uniform circular motion.
Fa1 v et &1 3rfeer IOTAR  HOMCHE a (b). The centripetal acceleration vector points
m‘[ 2 toward the centre of the circular path of mo-

Icav: & e ITUTA FOTCHT YT & ot ar afeat tion and is an acceleration in radial direction.
éﬁmwaﬂwgowﬂxmma}:aﬁamm

LONG ANSWER TYPE QUESTIONS:

5. A stone is thrown Vvertically upwards,
and then it returns to the thrower. Is it a & 3Tl R
projectile? Justify.

Ans: In this scenario, the stone has only one 1- A particle starts from the origin at t=0 s with
direction of velocity when rising or falling. a velocity of 10 j m/s and moves in the x-y
Furthermore, a projectile shall comprise two plane with a constant acceleration of 87+2]
perpendicular components of velocity. There- m/s’. (a )At what time is the x-coordinate of
fore, a stone thrown vertically upwards is not the particle 16m? What is the y-coordinate
considered to be a projectile. of the particle at that time?

o TeUT ) e FUT A W et o sk Ans: The velocity of the particle is given as =10j
Ry ag St A & o ale ar ¥ w0 T y°

TH g 2 Acceleration of the particle is given as a=dv/

3ca¥: 50 GRERT H, 369 AT PR THET TR F 39 dt=81+2;

T dhadl Th & fem @ ¥ sEe Iran, U Also, a=8i+2j

GaIST # A9 & & eiedd "eah AAS glev| 3 But

3ETER U T 3R hehl IR—T T2 JaIoT oTgr ' o

AT ST B a=dv/dt=8i+2j

6. What does “uniform circular motion” mean? v=(81+2j)dt
What do you mean by the terms ‘time Integrating both sides:
period’, ‘frequency’, and ‘angular velocity’? (v)=8ti+2tj+u

Ans: The motion is considered to be a uniform Where
circular motion when an object rotates in a T i
circular path with the same speed. The total u= Velocity vector of the particle at t = 0
time taken by the object to complete one rev- v= Velocity vector of the particle at time t
olution is considered a time period. The total However
number of revolutions completed per second ’
is termed “frequency.” The angular velocity is v=dr/dt
defined as the time rate of transformation of dr=(8ti+2tj+u)dt
angular displacement. Integrating the equations with the conditions:

q_cﬁﬂ ?rﬁl' F FAT Aded g? at t=0; r=0 and at t=t; and
et 3“11;"‘ a4 Profir Jr A== A r=Ut+8/2042/28

SeaR: S S IE] UF FAA a1 F Jed R qF & FEUtH AT+
g & 3a% i & TEHHHATT EIRECIT] =(10))t+4t7+
AT STl &1 aF] GaRT U TR G HA A Xi+yj=412i+(10t+82)j
mmmwm@mm%lﬁ S : . .
ey qfr $r S FTAAT Y FeT FEAT BT “m ince the motion of the _partlcle is co_nflned to
FaT — 3 Foir e & ot Teaua ¥ ’Ehe x-y plane, on equating the coefficients of
AR 1 T @ & &9 # IR e ' and j we get,
gl x=4t?

efT-11 (TN 75 FHEIRA. — T IF-7g-30) [raas fX:yed Ravor ¥ (2024)
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Ans:

FHefT-11 (HIhn

And y=10t+t?
When x=16m:
t=2s, which is the required time.

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

TF FT Ao g ¥ t=0s W 10 jm/s F T F
|rer an'a?n% Ak 8i+2jm/s2 F ATET wa’or
¥ WIT x-y QAW F goar §1 B AT FT F
ﬁlﬂ;}lﬁ?mm 2 3W AT FUr F y-AEAF
FT &7

© &UT T do7 =10 § m/s fear amm &

gw FI caROT a=dv/dt=8i+2] & &7 & fear amar
Y &, a=8i+2j

CIETH

a=dv/dt=8i+2j

dv=(8i+2j)dt

arAt gafl & Tl Fe W
(v)=8ti+2tj+u

u= t = 0 9 HUT HT JIT dFeX
v= gAY t 9T FUT HT AT dFel
GRIEE

v=dr / dt

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

At & A FHIUN T Tehishel el t=0 W;
r=0 3 t=t ux; 3R

r=ut+8/2t%+2/2t3

r=ut+4t+t%

=(10))t+4t21+t3

Xi+y]=4t2+(10t+2)f

ﬂﬁ?éﬁﬂ@f?ﬁ%xyﬁﬂﬁ%é‘fﬁlﬁﬁ% 3R
ka T[UTTeh I Jolall A W g el &,

x=4t?

3R y=10t+2

39 x=16m:

t=2s, St T 3maegs gqT B
y=10+2+2+2=24m, ST 3MaeTF y fAden &1

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

{49}

Ans:

Ans:

2.

=161+14j

=\162+142

=\256+196

=\452

=21.26m/s, which is the required speed.
39 GHY FT A Afq F7a1 82

: &UT T JIT 3H YR &1 ST HhT &

v=8ti+2tj+u

At t=2s
(2)=8(2)1+2(2)j+10]
=16i+14j
=\162+142
=\256+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 Frar 3R aifasr ww afsnRa #3172

Scdll

35Tl el 1 FAY T I AT FaIT 97 T
A F T 3E™S AT &
fag

ol & T8t wal-

b) ST ¥ FW tH ARTT Fa§ F, T A
aﬁtﬁ%#ﬁwm%lmmé’r TF 3T
yeR, B , & &ifasr ¥ ¥ gnm SArar g1 St #
#mmwmqﬁaﬁaaﬂw

State triangle law of vector addition. Two
vectors A and B are inclined to each other
at an angle 6 . Using triangle law of vector

FHEIRA. — e I6-Fg-37 Qe fnges R ¥ (2024)
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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

Now, extend the side OA till point C such
that BC is perpendicular to OC and the an-
gle between vectors P and Q is 6. Also, the
direction of the resultant vector R is given by
the angle ¢. In right-angled triangle OBC, we
have

OB? = OC? + BC?
= OB? = (OA + AC)? + BC? - (1)

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 8)/(P + Q cos 8)]

gfeer & ey e s &1 [Id Ia]| o
afer A 3K B @1 3T g gu ¥

TF qEX H TH HOT W FGw F AT Fah

st a1 e FEar §
for afe ar gieal & T i v & 7 F o
3T garT aR@EmoT 3R Reew gt & gerar ST
€ o aRumE ARy B et & d oS
freger 1 el o[ 2@RT ST ST Fehell B

Triangle Law of Vector Addition Proof

3

In the right triangle ABC, we have R

cos 8 = AC/AB and sin & = BC/AB T

= AC = AB cos 6 and BC = AB sin 6 o P

= AC = Q cos 8 and BC = Q sin 6 - (2)

Substituting values from (2) Fn (1), we have 39, 5T OA & 1%@ C oF I8 SFX g@ 5

R? = (P + Q cos 6f + (Q sin 0’ BC. OC W daad & 3% ¥ P 3R Q & d

=> R? = P2 + Q%0s?0 + 2PQ cos 06 + Q3sin?0 T HIUT O &I TTYU &, IRUTHET dFeX R Fr fear

= R2 = P2 + 2PQ cos 6 + Q2(cos?® + sin2e) ST ¢ TART & 95 g1 FHMPOT st #, gAR

= Rz = P? + 2PQ cos 6 + Q2 (1) o R

[ cos?0 + sin20 = 1] OB* = OC* + BC?

= R = (P*+2PQcos + Q) - Magnitude of = OB* = (OA + ACF + BC® — (1)

the resultant vector R AU 3T ABC &, §AR U1 &

Now, to find the direction of R, we have in OB? = OC? + BC?

right triangle OBC, — OB? = (OA + AC)? + BC? - (1)

tan ¢ = % cos 8 = AC/AB and sin 6 = BC/AB

= tan ¢ = Q sin 6/(0A + 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)

_ ; . .

chi)or: ;?r’:h[e(()rezlt?ltaerzfc(sezto? Fgos o= b R® = (P + Qcos 0) + (Q sin 0y

Hence, we have proved the formulas for the = R? = P* + Qcos’® + 2PQ cos & + Q’sin’6

triangle law of vector addition. = R?2 = P2 + 2PQ cos 6 + 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]
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= R = x/<P2+2PQcosﬁ+Q2) —URoTHYT Ffeer
R & gR&ATT

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

= ¢ = tan[(Q sin 8)/(P + Q cos 0)] URUTHA
afgar R &r feer

safT, gaa @feer AT & fsger e & g7
g = Ru &

afeer AT & Byt R W Ageaqol dAled

afeer AT & e @aH @1 3uAeT ar dee’d
F AT AT I & foIv FAT ST § 9 Tgol
deFeY & fA qEy afeer &1 4s & §3 S Bl

gRomaY arer afger R &1 aRk&AroT:
R = /(P2 + 2PQcosd + Q)

gRumHET |@feer R &1 fgem: ¢ = tan'[(Qsin 6)/(P
+ Q cos 0)]
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