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Projectile Motion




Introduction to 2-D Motion

We will now discuss motion in which 2 Dimensions are
changing




Concept of 2-D Motion

Equations of motion can be written separately for each dimension

along x - axis

Vy

2 = u,

é Uy = Uy T a,t
1

X =u,t+ Eaxtz

2+ 2a,.x

along y - axis

g Uy = Uy + ayt
1

Yy =uyt + antz




! MCQ type Question [ +4 , -1]

Given That 'ﬁ:—ZJ’f)and ﬁzg}i—l-lﬁj; @ t=F A

—_
_ _ m . T
U:"Z.'\-V V-=-u,+4a t T_.

N ¢ a ¢
V=107 +0] = 10J— Q) x5 t=o 1o
o o =lo)—107




Horizontal and Vertical motion are independent of each other
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! MCQ type Question [ +4 , -1]

The x and y coordinates of the particle at any

V=5-4E  time arefx = 5t — 2t%/and respectively,
where x and y are in meters and t in seconds.
The acceleration of the particle atff = 2slis

(a) 5m/s? q;ba/ —4m/s* [2017]
(c) —8m/s? (d 0
gq= ‘aié'_ Q= — ¢4

a, =
y )



! MCQ type Question [ +4 , -1]

A particle starting from the origin (0, 0) moves in
the (x, y) plane. Its coordinates at a later time are
{\E .3) . The path of the particle makes with the
x-axis an angle of [2007]

() 45° «6) 60°
© 0 F3  (d) 30°
.\.we‘_%.xf’é-/ = ﬁ = Tanb6d’

g.

o =60




Projectile Motion

Horizontal component of velocity remains constant provided that air resistance is absence

0 Uy Un

Fbi'\ﬁw{- pwid'law PdN’ © '\92



! MCQ type Question [ +4 , -1]

A ball 1s projected with Velocity@at an angle o

with horizontal plane. Its speed when it makes v=1
an angle 3 with the horizontal 1s - w AP
= T
(A) U cos o (B) —
cos 3 :
(C)ucosa cos P iy deose %m
cos 3 P

Ut = Ve R G=0 awrmist=o
\h= it
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MCQ type Question [ +4 , -1]

N—"
A ball whose kinetic energy @ is thrown at an
angle of 45 with the horizontal, its kinetic energy
at the highest point of its flight will be :-

) ez U030 [AIPMT 1997, 2000]
d_~

@ thehes . E
(1) E E'-.;?'-m((:«w:ﬁ') 2 55
zé'") E)



! MCQ type Question [ +4 , -1]

The velocity of a projectile at the initial point A
is (2i+37) m/s. Ies velocity (in m/s) at point B
is [2013]

> <

>
Vg

@ —2i+3) La!f{ 2i-3]

© 2i+3j (d) -2i-3j
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! MCQ type Question [ +4 , -1]

A body is thrown with a velocity of
with the horizontal. Find :

Direction of velocity aften(4 secs




- ugn20
d
g el — QuSthel _auwi®
6 MWU‘) J"“"‘ F 28
o= 70—9 Hl _ ulgln‘zd 3_%’_1:_6_
Gn(90-09)= WiO Q& d
@ (-0) = 58 R'= Uinaat = 4% 5o (' 30228
g;h(@_g) = Sin 3
TR
-?&n 20
-



! MCQ type Question [ +4 , -1]

A body is projected at an angle 0 with
horizontal. Another body 1s projected with the

same velocity at an angle O with the vertical.
The ratio of the time of flights 1s-
(A) 1:1 (B) tan?0 :1

512 cot B (D) tan 26 : 1

T :Sims-"W():

T! we

|
(oto



! MCQ type Question [ +4 , -1]

A body 1s projected at an angle 0 with
horizontal. Another body i1s projected with the
same velocity at an angle 0 with the vertical.
The ratio of the maxiroum heights is

(A) 1:1 \,@?ﬁtanzﬁ :1

(C)1:cotHB (D) tan 20 : 1
M _sn'e _ w0
H' @1 |

)




! MCQ type Question [ +4 , -1]

The number of bullets are fired in all possible
directions with the same initial velocity u. The
maximum area of ground covered by bullets is :—

A (_(_41)’ [RPMT 2004]
Lk

¢

2u® u ’

T 31l =
(1) { g ] . (2) ”[g]
51| —— %[ﬁj

o 515 g 7,




! MCQ type Question [ +4 , -1]

Two projectiles are fired from the same point
with the same speed at angles of projection 60°
and 30° respectively. Which one of the following
istrue?  60t30 =90 [2000]
(a) X Their maximum height will be same
Their range will be same
(¢) Therr landing velocity will be same
(d) Their time of flight will be same



! MCQ type Question [ +4 , -1]

A projectile 1s fired from the surface of the earth
with a velocity of iS ms™! )anc'l angle 0 with the
horizontal. Another projectile fired from another

planet with a velocity of at the same

angle follows a trajectory which is identical with
the trajectory of the projectile fired from the
earth. The value of the acceleration due to
gravity on the planet is (in ms~?) given g =9.8

m/s2 [2014]
Gy 35 (b) 59
© 163 d) 1108




! MCQ type Question [ +4 , -1]

Two stones are projected with the same speed but
making different angles with the horizontal. Their |
(ranges are equaB If the angle of projection of one

T
is(g‘)and its maximum height is y then the q
- = (5]

maximum height of the other will be :- 4
(1) 3y, (2) 2y, el
2

@ qm%

—_—
—_—




! MCQ type Question [ +4 , -1]

A projectile can have the same range R for two

angles of projection. If t and t, be the times of
flight in the two cases :-

(1) t;t, oc R? ﬁftltz o R 1= WSéne
- | ‘t'z," Qui10
1 1 ¢

(3) tl__tz oc E (4) t%tz oC F txt, -f?u @‘*) sing <ot

O—- o)




! MCQ type Question [ +4 , -1]

Find the time after which the velocity will be perpendicular to

T/:U--I'

initial velocity u =(40/2)n/sec.

v — —
¢ A. 4 Sec Uulv U.v=o

—_—

—-—
- -

---

. N ~ a ,
B. 8 Sec " U= Yo ]+ usine | ’
c. 6Sec Yy~ (o - gt) ] =
D. None of the above V= Uwid+ (usine-g £)J

Uy =o {= 40]2
(42(037—9 + uSinO(USiho—j t) -0 X SME
et + u'Sinte — Usno9t=0 = 4(‘5) (=)
4 (sing +6'0) = Usine-g ¢ t=¢

W U-
t= Tasingg ~ goine




W neet
! MCQ type Question [ +4 , -1]

A body is thrown with a speed of 30 m/s at
angle 30° with horizontal from a perfectly
inelastic horizontal floor. The time after with it
is moving perpendicular to it's initial direction
f motion is -

of motion is y

‘A) 6 sec | X (B) 3 sec

(C) 1.5 sec (D) Never







R/H Relation

K= g—-zasme-me H:%u)&ne

U (e iy
= "—(Ugw) QU6 & =
H
_ 4 9lne x 22—
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! MCQ type Question [ +4 , -1]

The horizontal range and the maximum height of
aprojectile are equal. The angle of projection of
the projectiles s : [2012]

1
(a) H=tan“[ﬂ N 0=tan™! (4)

(c) O=tan1(2) (d) 0=45°

R= X

iHAwko= o
L(JI"G;—’:J_
T fhow

fens = 4

__’——,



! MCQ type Question [ +4 , -1]

A projectile 1s fired at an angle of with the
horizontal. Elevation angle of the projectile at
its highest point as seen from the point of

projection 1s [2011M]
[
(a) 60° \U)/IEII ][EJ ﬂ
(c) tan {%) (d) 45° % S
. ,
L T £
9 -1
{'“’\"(:4 e~ 2



! MCQ type Question [ +4 , -1]

For a projectile thrown into space with a speed v,

J3v?
2g

the horizontal range 1s ) The vertical range

2
is(é—) The angle which the projectile makes
g

with the horizontal initially is-

(A)15° (BJ30°  (C)45°  (D)60°

Q:‘fHLO"Q‘

ﬁ,z

wte =




' MCQ type Question [ +4 ,

A golfer standing on level ground hits a ball h (b fz)
= = \
U= __.g(t.* {‘L)wuh a velocity of(u = 52 m/Jat an angle o J
8 ’ above the horizontal. If{tanc. = 5/12/ then the ,5 - i(‘ 0) (’ﬂ' t?«)

U&“"?' J"} (»+‘ e for which the ball is at least 15m above the
B5- @round (i.e. between A and B) will be M

°1~
fants 27 trake g = 10 m/s2) — ¢) @ =3
H—.g::‘;_ u D @(3) (1) =3X
Sinalz 5. AT N B {60: i ®
P " I3 ‘(.Ao‘ tz'tl X
de_ﬁ_ J—l—U(er‘ =3-!
= 24 .




! MCQ type Question [ +4 , -1]

A ball is thrown upwards. Its height varies with

time as shown in figure. If the acceleration due to

gravity is 10 m/s?, then the height h is-

T T he buch, = l?M
8 diiy h,= 59 (1xe)
Sl 0] b b= 29 (2x3)
2
2 S time(s) —»

(A)10m (B)15m .,ge{zom (D) 25 m
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Equation Of Trajectory

e
tahn bo
DD Ry g e
e @
o l t
X voy“ ofo-' -, .
T oywie é o
Projectile Y 3
usngt — L 9t* ~ e
2 ) = —D C
x __ g X l - l
J 2 a(am@l I - I
>
‘J = X"'("\G - 3 -
9 (Utt0)




! MCQ type Question [ +4 , -1]

7
X
The equation of a projectile is |y = \/_ X - g—]

= 2
the angle of projection is := Y. xtw,g_ 97>
(1) 30 @2re0 2 (o)
(3) 45 (4) none

fuos 5



! MCQ type Question [ +4 , -1]

A projectile is given an initial velocity of(1 + 2] .|The cartesian equations of its
pathis: (g = 10 m/s?)

\/./y:2x-5x2 B.y=x-5x2 C. 4y = 2x - 5x2 D.y = 2x - 25x2
Uhe = e 7"

a:)( Y- -
Uy = Q A (Ux)

i

)



Horizontal Projectile
motion

Hzg'—gTL
(V= ui+C3t) ]
K,w'\[e.f- U.T- u]—%@‘




! MCQ type Question [ +4 , -1]

A stone is thrown from a cliff of height h in a given direction then the speed

with which it hits ground -

()

‘_,(A) must depends on speed of projection

(B) must be larger than the speed of projection
=

(C) must be independent of angle of projection
e—v

(D) All of above




! MCQ type Question [ +4 , -1]

From the top of a tower of heigh a ball is projected upward

with a speed ofat an elevation of 30°. Then the ratio of
the total time taken by the ball to hit the ground to time taken by

ball to come at same level as top of tower.

\ﬁ@ B.3:1 C.3:2 D.4:1[\

3°"‘l’ (") i —)@M .

|0 4 (’Sm)(x) . F

) GnO - X6 =—
/d t..-—»sﬁ -’-:Q.Ug_r@_:«? = -2
15wy (1) : .

40m ¢
[zs(h) ()
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Projectile on an Inclined Plane




A d

t=T
usinp - .
qSME
‘[ U S L J oa- Uwr (+p)  Qusnp

u’xm w3 L &(tr)o(/

et (oe(&) 9Y'ws (X1B)
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! MCQ type Question [ +4 , -1]

Time taken by the projectile to reach A to B is@
Then the distance AB is equal to —




W neet

Relative Motion




Relative Motion W neet

Observation of motion of a body w.r.t another moving body is known as Relative

Motion - ,
&N\DU/M. _ S50 _#vo

6]

Y Observer

At= |42 5em]s
bom,
100 ng/s
Som s

T D Soms (7;)4.
—
V,= 5on|s

—_— —_ -

v, s 1oen]s = -7 = (0o So = Somln
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o) 20 7 [ 4 -
20 / \/§= Qom/,s (—.') L
——— Ve
Q0 ~ —
VG/Q = ?
\/A/gz? :30#;,3‘! VgA="°f‘|’7—0)'

U,B/&:? = gomls (-i)
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! MCQ type Question [ +4 , -1]

A motorcycle is moving with a velocity

ahead of a car moving with a velocity of 65 km/hr

in the same direction. What is the relative velocity

of the motorcycle with respect to the car :-

[AFMC 2000]
M5 km/hr (2) 20 km/hr
(3) 25 km/hr (4) 145 km/hr.

= 80-65S
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MCQ type Question [ +4 , -1]

A train o length is_going towards north
direction at a speed A parrot flies at a ‘
om|s -

speed of 5ms™ towards south direction parallel to ™ , (¢

the railway track. The time taken by the parrot to (9 l

cross the train is equal to :— :
IS0

(1) 12 s (2) 8 s m

(3) 15 s Vm/m s

v g

 —

I{' hinis ab regl-
Dt= '_?i.z o<,



! MCQ type Question [ +4 , -1]

Two cars are moving in the same directions with

the same speed of |30 km/hr) They are separated

by [5 (What is the speed of car moving in the

opp051te direction if it meets the two cars at an

interval of [4_minute J--

L(})/éL.S km/hr.

(3) 105 km/hr
K 5km—

l é_'r—)?o l —;:L*?o
Z \%-_(;__
[} 1 %"

S Km T
t=4mn é_%:-r‘—'m

(2) 60 km/hr

(4) None

V+30 = gT—
3

\/: 75" 30

W neet
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Rain|Men|Problems
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Y= e i’z t

inmost ot

the coues
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! MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be held if ,

—> A
=37 - 4]

r




W neet
! MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be

held if

= A A
V, =30 - 4]

— A
Vm:(3i>

B.
\{mg X RD £D/MD
@; — =33 y 8o
3
4| | o
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! MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be held if ,

A N
V, =30 - 4]

r

A
C. m= — |
4s
MD Q) - Q)/MD “
#ﬁ T_" =00
R s
4 4
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! MCQ type Question [ +4 , -1] .

Find angle with vertical which umbrella should be
held if ,
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! MCQ type Question [ +4 , -1]

Find velocity of men so that rain appears to fall vertically to man.

\/( 5 m/s east. UL
c 10430 = 5w |$’

B. 5 m/s west | T .
C. 10m/s east . — §aoo\_\ 2&(
D. None of those }\ g 10m/s g 10m/s
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! MCQ type Question [ +4 , -1]

Find the velocity of man so that rain appears to fall horizontally.

X 203 mis.
B. 10 V3 m/s .
C. 20/V3 m/s ﬁ**j 1
D. 10 N3 m/s 20m/s  Solnts
v".f T/a,}
Visgo = 0 @38y
AR/ JEY

¥
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! MCQ type Question [ +4 , -1]

Find the velocity of man so that rain appears to fall perpendicular to
the incline.

——————

A. 203 m/s
\B< 103 m/s

C. 20 /3 mis (20m/s)

D. 10 /N3 m/s
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! MCQ type Question [ +4 , -1]

_@_‘A man standing on a road has to hold his umbrella
at 30 with the verticle to keep the rain away. He
throws the umbrella and starts running at
10 km/hr then he finds that rain drops are hitting
his head vertically, then speed of rain drops with

respect to moving man :—

(1) 20 km/hr. (2) 10/3 km/hr.

10
(3) E km/hr. (4) 10 km/hr.
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! MCQ type Question [ +4 , -1]

@. A boy is running on the plane road with velocity
(v) with a long hollow tube in his hand. The water
is falling vertically downwards with velocity (u). At
what angle to the vertical, he must incline the tube
so that the water drops enters in it without touching
its side :-

\
(1) tan [E (2) sin ! [i)
u./ u

\
(3) tan " [E (4) cos ' (E]

v/ u







W neet

vS”w = U:,/q- -@w[c’ ) -\73-/“. = \I/w + \7w,4-

-\-/-slw =V
_V—wlq-: w -’—U

\
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! MCQ type Question [ +4 , -1]

A boat is sailing at a velocity (3} 4743) with respect

to ground and water in river is flowing with a velocity

({—3} —4& Relative velocity of the boat with épect

to water is :- @ 3
A Thiy= 3+ 4] :
(1) 8j T Q) B2 =
w[?:"g"‘ﬂ
\a(’b)/6i+8j._ @) —6i —8] .

Vbll,, = —\}b/; -V 5
= 3Tt - (-3 4).
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! MCQ type Question [ +4 , -1]

A boat covers certain distance between two spots
on a river taking 't,' time, going down stream and
't,' time going upstream, what time will be taken

b; the boat to cover the same distance in still water :-

|
2 9oy

(1)

S

|
| dls
\
n

S 2 t, +1t,

@ ty +t2 (4) 2t t,
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v,
® d -t
d u+v ‘
d= (@) b = G- te]
_u — O
—— A e ® 9oy,
—_— V-u
_— d
V>u U=o: shlwdu.
V<u +.- d - Atk
oozt Will Neves T v Gt by
W@

e




Shortest distance (minimum Drift)

@)

\/ B|/\/

Swimmer crosses river perpendicularly




v g

MCQ type Question [ +4 , -1]

A man wishes to swim across a river 0.5 km/)wide.  j. 1, km

If he can swim at the rate of] in still water V= 2km|ha
and the river flows at the rate of 1 km/h. The angle . U= |l
\

(w.r.t. the flow of the river) along which he should U<y

swim so as to reach a point exactly opposite his starting

point, should be :- dalki=o
(1) 60 u (2Y'120
—_— —
(3) 145 \ (4) 90
0430
SMQ:% 1%
o= qo0f9

W neet
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! MCQ type Question [ +4 , -1]

A boat man can row with a speed of 10 km./hr. =V
in still water. The river flow steadily at 5 km/hr. =
and the width of the river is| 2 km.|If the boat man

cross the river with reference to minimum distance

of approach then time elapsed in rowing the boat
: d _ 9 __2
obw’-o . t =4 __ = =
’ Jvra= Jitst 53
23 2
(1) === hour V. 543 hour

will be :-

32 5v2

z hour (4) 3

(3)

hour
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! MCQ type Question [ +4 , 1_]

A boat which has a speed o

water crosses a river of width 1km along the shortest
possible path if fifteen minutes) The veloc;ty of the

in still

river water in km per hour is :— = Bvmin: =2 —
— e et Jme &3
[CET (PUNJAB) 1996, AIPMT 2000]

(1) 1 (2) 2 ) .

1
| — &
s @ Jagz V"




> V= Vg

W neet

Shortest time

ln
RO

o
»

A Vrsa

Swimmer swims perpendicular to [(EaieE
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! MCQ type Question [ +4 , -1]

A river is flowing from east to west at a speed of

A man_on south bank of river, capable of

swimming in still water, wants to swim

across the river in shortest time; he should swim :-

v(/l’ﬁ:lue north

(2) due north-east
(3) due north-east with double the speed of river

(4) none of the above



ollision of moving partic

9
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! Find V' so that two particles collide.

S

2= Y
2

V;§4"\|§
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