\Cinemahics

— rL . I I
L [ Accelevation ca
u
e hQW; e v
~a= change in velocity o b, 2
Fime taken < S =S
a- v-\u U= Initial velocity
t v Final velocity
v-u-= at t> Hime taken
vz utat — O 3> Total d,-gp]acemenl covered
Agam t = v-u — @ ad acceleration
qa
Kinematical gquaton.

Pverage velocity(Vav) = Tpjal displacement

Time 1aken

Utv - S

2 T

gg(‘u TV Ak
\ /

e

S;C\J;Ufat)t = 7’2U£-1-Q.|Z

2 2

g= ul+1ott
2

ﬁ%a;n’ ]
u+v = S
2 t
ol s =furv yv-uy
=z /Va )
50!{ (- Vz-ul
20
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P e L T

4
-

{ SO s 5
o, - < : I I I I 'o Th

|[pistance travened by a body in o™ gecond (Sym) _&F
OA= Sn= Unt 4 gn” —@ — ——

7 Se(n-1) sec ™ —& =

e

On = gnvl = U(ﬂ—-l)*“.}ia(n_—l)z ————@ \

BA= Sy = Sy — Sney ——@ B

?TOYY‘@ ) @ and @)

St = U+ 1t Suln-1)+ L a(n-0" T

2 ( z J
= Uﬂ-\- laﬂl—iUﬂ"u"\' ian2’00+Q’\
z E 1 2 )
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BAuation o motion along

HOTiZOM‘C\\ Ver‘)ica\l/\( upward rverﬁcqna down ward

vV zu+ail v= u-gt V= u+aql
rst i sy 17 hy = ut - 4 ot? he=id t1 g
F 2 ~J 2 0

vi= ult 20 Ve iyl 29h V= U2y Zg‘k

Sk = y+ g (2n-1) hath = U= 9 (2n-1) hath = 4+ 9 (2n-1)

g A 2 o T

A man drops a ban A&rom the 4op 0§ A tower - The ball

Coverc A vertica) height oy 2sm - 1 The lag) second Heore

Yok ﬂxeg\rouﬂd- FimLVﬂ'\Q \/\ei(C’rW A the tower-

Solyh ont

Leds The ')TD+Q|~’-|5?me—40k€D’;b5 the ball 4o cover Toral digtance be

n-eecond - Then,

Initial velocity(u)= 0m/s

Pcceleyation dtped—o ayqvﬁy (2)§—L0m/gl

Dictance: avelled n nM gecond (Spm)=25m

Heignt oy The fower (h)=?

Now,

hnﬂ‘ = U'f‘j (2“—1)
‘ L

(

00| 95= O+ 10 (2n-1)
2
00 S = 2n-1
5
!l Qn= 6

.\l n= 2 geconds

H(qa\n,

h= u{-\-i%ti__’/_

z 2
! = 0Xx3t 1x10%3

:QSm ‘
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i Py ojechle

A body which once Thrown info space; moves under The T

and Such  F—

M luence oy gravily only is called a projectile

A : . s e
a motion s described as pTOJ'GC‘h le motion and The path |
Qoliowed by o projechile is known as Hrajectory. \{—
174 — \ ~ \
Projectile Fired Horizontally “fyoma Helght A ]
B .
\I ™ u : f
Wy ~ = —
d,r T ““w(_\\ |
' — —
4 ~X B
\L’ [aY)) \\,‘P %
A & "INe TVt F ]
h \v
K
VI e —— R .. ” .2

ﬁ"g: Projectile %r{ld honzm)'ialldl{

let Us consider a projectile is ”é&‘ved From The Jop o a fower

0} heig ht ‘N with a horizontal \/elocH}{ ‘W’ Due +o The \'n%};luente

0y, qravity, W will fxatl on the ground agier gome time '’

vaev'lng gome dictance on The arouf\d ngnowm(? a ceriqin ij_’g

ac shown in Ggure. Let) The boda travels O honzontal o stance

4 and verfical dig}rancea f\gnm the inthal pomt " Hime tgec

making " velocify v at this Moment at flie point p.
Y || Bquation 0¥ Trajectory
INe knows
= ut
'L: X - - )
vl
|
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~__J\\ Ve | SR S——
T : -

=

...................

H ui"\'igt""

2

Y= 1t ——= G [ Uy =omig]

\J rzU

fFrom equations and (i1,

y=1qg o*
U 20 uQ_

=1 ¢ ) —-Gi)
vz yz/

Equerion (i vepresents The equation oy, parakola. Hence

trajectory oy projeckile is parabolic.

Ve\ocﬂ}f at an/\j nstani (v)

Lets V “be the vecultan ve]ocd}{ at point P and R bethe angle

Mmade bx v wih v, V¢ and Vy Qe VEIOCH;{ componeﬂ’rs Ollong

honwn’ml and vevtcal dive chion v@pecmelj

Vg =u

VH—-UH'\’ 9’1{

Vy— t [ Uy =0]
[vz WZrv
'\ﬂﬁa‘m,

| 7 tanf= VY

| b
| = gt

U
B=tan' [3t)
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A Time oi F\igm‘ (T

r.

T+ is denoted by T

IKle havé,

—

h= UF+ Lql”
yT+ 1g

h: _'LQT(L E»” u(\’( :Oj
>0

T2 2, ]
d

T= |2h
\ &

G J

Horizontal Range (R)

T4 is The hoflzZnJra! distance

The fme oy %fgm-

COVQTQC! \oﬁ The prolech"e,dun‘nfo{

R=uT

.

R=U|2h

N &

Scannex d with CamScanner



“ Projectile FHred at an fAngle With Horizon r

l
|
IR
|
| %
; /V /""“T\\
1 =
| t p [AB . : \
! : A :
VAR . i
ua a. ’\;l / alr ‘.\

| |
| 1/
| f T
| 5 . 7 N
‘ 0 Ut

f=m= ¥ ===
\l 7 R
| Fig: Projechle @Bmd at certain angle \ith horizen
| b4 L] a4 ~
| et us Consider A body ig Thrown Snto space with initial velocify

\ wma\dng an angle B\Jm‘\’m horizon as shown in the fggur@-‘ux ond
Uy ave niHal VEF)CJ'}, components qlowa horizor?MI and \/erhc.q( :
directions r&yecﬁw%{\f Qince, There. i no acceleration dlong Jhori zontal ‘
divection horiontal velociy component emains congtant t@vouccihoM ‘
ol on- T the projechle motton, The vesictance upward ba air ig

1]

neg\ecﬂd- <o, Uy = ucin® and u; = ucosh.

o {| Equation 03, Traector — -
‘/Jﬂzd P e a point on The path O The ije_chle suchthat % and 4 ‘

n Hmey ively,
ve horizontal and vertical disfance covered in time t respectivery
A

x= Ut
X =ucosh- t

| t= v -
il o

NOw,
= Uvt- lqtl
a (} 2 U
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& Y

\ X -

[ = (using)t — 1 ot ——- @
\J Q/(J

From equations (i and Gij,

Y= using [ x |- Lg%
= Mcose) = Urcos®p

yo(tanoh -/ @ \¥ i

212 coc? 9/

Bquation Gi) vepresent the equation 04 parabola. Hence, the
drajectory oy projectile ic parabolic

veloci+H at any ingtant

Let, vae 1}49 Yesultan+ \/e,locH;, at point P and B be The

ang,\e between v and V. Vy and vy are ve}ocfy Components '

along horizental aqnd vertical directions

regpectively

Vy = Uy = ucoch

' .
J

Vg = Uy - gt

= uginb- gt

Viz \rV11+\};1 i

V= \J (Ucos®)* + (uging - gt - Gv)

= ugng- gt

'JCO8 6

& B=ant/using-gt | ---w)

\_ ucost

Eqmﬁons (V) und (V) Awe the ma/(?nﬁude Qnd dire
b 4 7

chon Ob The

yesupdani V.
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L, 32 Date '
.I M
“J Ss ’
. .

Maxmrwm he\qm (H)

T} ic the maximum vertical dictance covered lod projectile dwing
time of, Jlight- Ti ic denoted by H-

LAY maximum helgh* vert cal V€|OC|'18 component ig zero (0).

—

Vy' =

U

Ncw,

Vy s Ug - ‘23"‘

0= J2SinZ6 - zg)i

H= ugin®® ___ Qv

' 3

<> | Time 03, Oscend (1)
| T+ is The Hime Faken by prejectile 4o yeach maximum height

vy = Uy — gt

E)J US\ﬂB ﬂh
| t’= usin®  —-- (Vi)
| F

S

Time oy, Flight @}
| 14 i the 4okl fime Qur which Fhe projectile Yemaing in qir- 11 ic

‘;deno’ced b\{ T ]
| Durmg( fime O¥, ﬁ\hgh}, net vert cal he'ghf gamed by projectile i< 0.

| 0= WT- 1q9T"
‘ U 2(}

oq": 0= ugin® - 1 of [ DiVidmC? both sides b(‘f 7]
2 VU

0| T= 2usin® ——— (vii) f
J

g ;

—— ey e e
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\

Sl Time oy destend (1) e
1 —t”: T- _t1
=~ 2uain® - usinB
J 3
= ysind --(x)
d
(€N

Hori2 on+al Ronge (R)

T4 is the maximum horizoptal distance covered by the projechle

during the Hime o qight

R= uxT
R= yeose- Zusin@
3
A R= usinng ---()

il

The horizental vange will be maximum 1% sinzp= g

0y

e Sin20=gingo’

20 = 90

2y,

B=4s5°
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....................

....................

..................
...................

e e e— -

T‘ At \Ohm aﬂqle "L pfosechoﬂ max'mum heic)m and “honteniql

’W om}( Qe LQ\ml ?

“Soluhw"

‘Maximum height (H) = Horizental Rapge (R)

o] W2sin? 6 . UEsin
7‘2- F
o | 5in26 = 2 2Sing CosB
A
ol g.ng = 4(056
— o [ameoa
| B dan (4
e
; ﬁax:mu¥ihaahf aond o - ontal Yay\(é"{e oye ea(ua( ¢t 76°
3 qnﬁle on P cﬂ@chm.
\
|
|
|
]
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(NUMERTCAL PROBLUMS E— S—

=

A cwimmer's gpeﬂd along Fhe viver is 2okm/hr ond ypsireom

.
i gkm/n- Cajeulate 4he \/elom;g oy fhe shream ond The

P
gwimmer's poasible speed ™M “ohill water [20%S G1E 8-No 9q]
: R
Solytony 4 : qed &
: el the \/e\om}/ % tho sSWimmer in gffll walel and thai 036'11\6
TR e
apyeam beVy andVy m\pechv@'ﬂ _3
Speed upstream = Vy - Yy g
Ve =Vy = dkm/hr - )
Speed downsieam= VitVy % |

V\(—\—VH - 20kwm/hy —- Qi)

From equations (i) and Qi)

2Vy = 28

LW = lLHCm“'W

Subsh"ruh‘ﬂ% The value o Vx in equation i b

Vy = —14
#101

. V&léKMIMY /

o

‘ e 8 ‘ : ihle
. The velocify o ¢ sheam is Skm/hy and SWiMmer/s possible

gpeed 0 ShHll wakr i 19km/hr. §
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LT VEYS . v .= o
W e |
‘Y @ teccccmcmacemaa ’,
o i i S I 0 M i W=

2. [ body is_projecied upwards moleing an angle ©_ with The

horizontal it a velocty 2 apom/s- fAind The value o 6 go

hat The Ihovi zontal mviqleuwill e maximum. Hence ’B‘nd 'R

|vonge and Afime o ngg’m. (2075 Set 8 @-No-9d]

Soluhon:

Angle %, @ body projecied upward

with The howzontal = B

Tnitial vélocity (W =300M/s

e lknow,
J 8,’
The hovizontal yonge Wil be moximum 1§
| snag=1
| gin26 =890
\ 7. B=45°
\ Now, : | D
| Hoxizontal Yange (R) = (2002 x sin 2(45°)
| 10
= 90000
10
= 9oo00m
Time oy Aiight (M=2usinb
) ]
= 2X 300X 2
10
= 4242 gec.
., The hoﬂzgn“a\ yange will ke maximum ‘\})G:qs". Hence, ifs
vange i 9ppom and Hme o, Q@'gh\ 76 Y242 sec
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& S’TTZ)Y\Q’OY\ The edgé% a verficq| C_Jl’ﬁ}% is leicked <o ﬂ&%

mihal veloiqifrg {g I9m s horieontally- 'UIRTM QWRE 1S ZOOMW\

calculater Ci‘b’m Eupp. @ No-9a]

—

[ i me. Mlcen\obu 731}):'\6 4o veéach The gmuﬂd,

=3

i

How Qar “fom Yhe alify The sione will MHW%/mu:wdg‘\

Solu o ——
Heigh+ Oy, The QWEE Ch)= 200m -
Tnitial velodty ox The crone horzantally (u)= Im/c Tk
Now, — 8
Time Jaken by <fone b veach ground (T)= [2y o
d 173 s

. = [2x200 -z
] N E-

= 6.32sec ﬁ

<o, ]
_Hovizonlal Range (R) = M"ih ‘
i ) I |
= 9gx6.22 /

= 56.92m )/’;j_

r The Hime 4aken by stone +p recch qround 38622 sec and -

c\i@

the grone will Wit 4he around 56-92m Lov ’?gom 17/\@/4_
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L

B projectie i qred Qom Hhe ground level with a velocHtySomk

at B0 1o hovizon. Find the y\oﬂzﬁ?ﬁal yange, the %veg%cm height

and The ime o veach The_ %mmesi heigh’r. (2074 et [203T Supp/

| 2066 @No.ga])

<nlyhion:

Tmhal \/elocH}f 0y, O Pro}ed‘?le CU) =S00M/ ¢

Pngle oy fhe orojeciite with horizon (6)= 30’

Now, :
Honontal yange ()= ytain2d
&
- (500)" x Sin2(307)
10
- 950000 * B3/2

10 E

= 21651m P |

(reatest height (H): uﬁi\g’te

- (500)" - €In"30°
2%10

* 1,2
= gsopo0 x ()

| . a19sm

20

l fest height ()= Usinbd
| Tme to véach he greal®” 7] :
. 500- SiN30
16
e - 500" Y2
10
JEEE—_
— - 2S5 gec
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¢

A BO'I‘EY hite & bdseball T that n leaves the loa+ wm}:N*

an ‘nttialgpeed 23mils al an angle 01—\52 Find Wejosm

oy e bal and the magnitude and direchon 2y ifs VQ‘OC'E{__aﬂfr\‘

2 ceconds. (2091 setc @ No.3a]

Solutiom ;
Vy \,/ AN !
q A \ \sl__
4 \ :
~ \ "g
P Vy \\ \}__
Uy’i 9] -_@?ﬂ)'& \ = 3
[/} o B
NB3 ;
Ol  ux X ‘T__

L&l P be g point on Fhe path O The bageboll gych that it

veaches the point P in 2ceconds. V be d4he vesuliant ve[O(HH ai poin S

P- Vi and Vy qgye velocily components clong horizonial and verticg) 'f’;_j

directions veppectively. B be the angle made by v with Vy.

Vy = Ux = 33F(0852° = 22-23 mj¢

i :Vdf: Ug —3’(: 43sin53°- 1ox2 = 9-55m]s

Now;

V= \[\"12

= \, (22-21) + (9:55)*

- 52316

!
]
N
|
=24.223 ml /t
Now, ?
=

+anPB= Vy 4‘)__

v _

tan B = 9:55

2223

g = fan " (0.43)

- B 03.2%°

The mognitude and diechod & fhe velocity o fne baseball a7

24.29mlg and 23 23° YeAPechv@Cy
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|
6-“% &;aseioa\\"‘is; ;hcown towards a player. with an inifial veloo‘y
\'ZOM'IS and 4s® Wit the horizontal: AT he moment, The ball is

fyrown - The player is s0m Aom Jhe thrower At what speed and
}lin whnech direction mMmuct he yun 4o catch the oll at The same
| ,

height a1 which it i¢ veleased?

<oluhon:

13
EOWO( Ve\odi}f ()= 20M/s ,L[y \_\\\
Angle ok pm‘)\écﬁon (8)=4¢°

DigwnCQ between The thrower and The KL\S" v \
R <

——— ——>S8 <
prayer(e)Som <

Ne know,

Hovi2omal Ranqe = utain2b

| F

\)

(20)*% Si 2.(45s)°

D lo

“\ = «om

\\ Tyme. oy, Flight = 24 8ing
!\ - F

\\ : 0 x20X SIN4S°

' 10
|

n . 2%3=ec

‘ Now,

o

‘ The dictante requ‘wed 1o vun = s0M—40MEHL0m | 4

\ /w‘e SPQGd \O‘\Th LOh\’C)’) ’H\Q_ P\ajer mug-}f IUN

\ = DiStance covered =160 = 3.53mls.

\ +ime 4q\cen 2-83
|

bt R, USRS

Scannex d with CamScanner



)

|

An a|rp|ane e q»\\#m(q wrth q ve\ocd}f o]g om /< at an

angle o 2% above Ahe horzontal- When fhe plane is 1im

dgredlgf olsove O dog Thot i< SMnolmg on level o} gmunﬁ

a suitase drops out % luggage compaﬁ‘meml how %ar

W’Y%e dog[ with the gulfCage lomd You can ﬂec]led air o

A ¥
vesichance. [:'20'}2 Set D@ No- 3‘1] .
JK;;E‘_\_Q |
Solution 1
\eh u be the inifial velocity o an airplane / ‘\
and W ond Uy be 3¢ herizontal and verhcal / 1o
components Yespectively' | o -the d"S*“”‘e._zé i -
|| between the qiging girplane and a dog Y ,
on the :\eve? 0% ground and R he the horizontal yonge, 1
Then, U= 90om/c E.|
Ux = Qocos23 = 32-85ml¢ %
Uy = 90822’z 35-13M]g i
h=114m i
R=? |
Nowo j
-h= Uc\f-t - 1

-114=23s519% - 3 xf()tz

>

'Ol;

Et2- 35431 -1149 =0 whichis in e orm % ¥+t c =0

-4 = —b[B>-4ac - ”

24
= 3519 f\]('zs-ml— 4x sx(-114)
2XS
3511+ 59-3
lo

ing 4ve'gign.
Tak_méf_ q

+ = 9.45 se¢.

Now, _,//J
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[Re Uk e L e e

=R2:85% §:45

- #8231, " | T

- The suitcase will tand 723 m Grom fhe do;(.

A bullet ie Qired with a Velocty oy 100mis grom The Ground af

an_angle oy 60 with The horizontal- Calculate The horizontal range

covered \oH the buller Blo calculate the maximum lne:gh’r aftained.

(207l Set ¢ QNo. %]

Lolytion: 7

Ledry u be the Inihal \/eloci’g 0 0 bulleb /

’ CL ’,\00' s
R he the horizontal yange covere ul/

H bhe the maximum he?gh% aMained and m)s//' [
H
|
!
v

Then, u= 1oom/s /(60"

H=7? ‘- fR ———=>

R=7

We kenows

R = \j" <in28

F

= (100)2. gin:2(60')

10

= 10000 V),

lo

- ge6m

H= uy%*sin’®

3

= (ioo) Sin® 60°

2%106

= 10000 3/q

20

= 23sm
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9 Q Car 'h“o\le\\mg wlﬂ’ 0 S}Dé@d 0}3 iSYW’S 'S bralked and N
down 0ith unifprm Yetardation. Tt covers o distance W
os ils \/@locn’r%f yeducet o Fmls. T_C}< the car Confinues “)'OTIM\
down Wwith The same vate, awgkr whai %fn\er dlsfﬂncem
ke brought o Y@gw‘? KZO:’LO sypp- (Set ) &-Ns-3R] \k—
Soluton. ‘\T
ﬁna] vel ocH;T (v)=Fmls \T
Initial ve)oZiW(u)usmIs ) \§
dictance covered ()= &em E |
INE know, -

v* = U+ 2as ‘T

0b|| F*= 15> + 2xax e B

49- 225 = 1360

On

N
a= -13¢ - ?‘

136

0,

a= - 1m/¢?

r. Redardation €a) = tm/st

Again, T3 the car continues o ¢low down With same rate, 4_;,1

vyi=ul+2ag

On

00

-~49=- 2¢

= 3%+ 2K (-1) XS //f*L
. =4

0| 8= =49
-2
S= 2L|Sm

Hence, the car will Ye \orou(C,zVH 4o vest at’g}'e)’ 24.5m

Scannex d with CamScanner



|

-~

1o

A étane e [(oro']écffc‘i ho}izo;ﬂal!g Wi 20mls f%romj’mp‘oba tall

bquinﬂ- Caleulate it pogih‘or\ and Veloci’r(\\] ae\jer A gec nealecﬁnﬁ
the ONVYGS\'Sdaﬂco, (2070 supp- (set ) Q-No-9a]

Soluhon: u=20m/s

el V e the vesultant velocily agier § \\\i\gsec

cec ond Ve ond Vy be the horzonia) and \\\WVI

vertical componenis velpechvely. g be The \ \:;.v
langle between V and V¢ KA

Tnihal \/eloc(g (w)= 20mls

\ ’
)iy

1

Time () = 3seC

V“: u-= QDmIS

I

V&' = g’c = 40%X3 = 20Ml¢

Z
1
A
<
F
P
+
<
ac
P

6.3

|

|

\ s The velocj’rg K shone aq\k’r Rcec 1§ 36mls ond ik Posi‘h'on is
|

|

|
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D N

\

1.

A swimmer's speed along the viver (do

on_cheam) IS 20km/h

ond can SWIM uPsv‘reomVaJr Lem/h . Calculate The Ve‘OCi’\ny oﬁk

stream and the  swimmers possible Spéed - shil waier.

C 2059 Supp- 8- No. 9a]

——

Soluton

Le) he gpeed O cummey SN gl water ke Vy and the \/elody

oy, The Stream he V}fd

Speed upsiream = vy — Vy

S Ve=Vy = ke — — G
U

Qge;_e:,d downstream = Vy + Vy

" \/’L"}'VX = Q—Okm[h(‘ - —

From equgtions G and Gy,

2 VL = Q%'km,h‘f

Vy = 14kmhe

:. Speed o awimmer i Sl woaky i€ 14- o

Subsﬁfuﬁﬂg dhe Value &bv,( in equedion g

v& = @o - lLi:):kahr.

= Gimhr.

.. The \/QIOCHH of the shream is Skmlhr,
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cetr— ( ’ : b - = N
12l A man wishes o SWin across a river 600M Wide: T4 he ca

“Swim ot the vate ox Alem /hr in shil water and The yyver %ows.
\oH LiemIhr. Then n what divechon must he swim Jo veach G

Tveach #? (2069 (sel B) Q. No. 94 -

E Solutrion i :

’1 WidTh O viver (d)= 600m = 0-6km ™ ‘\ 3
Ve\ocimvc«}\ swimmer (oith veypect fo V\ : i
‘ F—v a SR, Vou —
\q yiver (Vep) = Yxm/hr | o \\B =
[velocity o vver with vespect o | -

| 8YOUnd (Vag)= 2k /hr | =
Divection fhat he must Swin with The direcho™ S Flowing wiaker (0 +677 §

—

| Time v cross The river (D=7

| From The qigure,

= 2. 46kmlhr

| Then,

1= d = 06

'______-‘—__

sV 346

e m— s ———

0-13 hr

= 10-4 MmN,

i

1. He mugt swim od 120" and hfﬁ will reach the port GK“Q“(““"(C\}
\ -, He mus — =
T oppocite o the starting pond oyl 10-aminuia.
) - NI & S

—————— A ———
e —————————
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13)[ 0 vody Qalle Qreety From The +opoy a tower and during Tl ==
\0st scond. oy it qalls i Falls through 25m- Find The height 7=
tower. [2068 (Set &) @ No.9c] ~—

ray 7N~ 7
Soturfion: ;‘ 1 ; :
Let h be the fptal heiﬁhf Ol\’ﬂ»e tower covered | | &

. ; —
covered in (p-i)eec. B | [t ]
We know, | '{‘ , v |

e g G ;[N
hy= 1 qG-0° - -G -

[ 2 U —

IS,ub’)mdmﬂ Q) em G,

[ "\‘hl = 9 atz_ lg({'i)l

2V S
Tl 25= 4530 [4%- (-2t +1) ]
4

of 25 = 7 - r2t -1 — 3

i B i

j R —
| S+ =21

L= Qcec.

Subshhuting t= 2cec in equathon Q)

UZ.
h=1yx16x3
;3
= 5%9 -
S 4Sm _ ) -
¢ The hﬁi@hi 2 The Yower i L'i’?.’;,,_,w\, a i

g
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)\ ‘ . : —
luMﬂ‘ projechile is launched sith an nhal velocfy o) Joms' at
an onvqg\e 0 6o® albove the horiontal Calculate The mafthjde

— m——

and divection o ifs velocily s aqier launch (2069 old (selt) G-Noi
SO*UﬁOY\'. \ V“A\/?V .
e ube the mhal VQIOU"‘Z{ and /L\e/%:\
[ur and uy be e honovtal and 66» / \\
ive rheal componen® VQPGC{WWU. y 0«;" ,_\\
%sim\\of'y; let v be the redurtant velom} u}’ % -\\
Ea*@er 5 gec and Ve Ond vy e VR b°'> \
| ortontal and verfical components 0
{y@pec)ﬁvéid_ R be The an8\e between Vand Vi
[Thens u=aems"

©° -1
Uy = 20cosbo = §5Ms

e

_-__4__,

’ -1
UJ - 202in60 = 25-98ms

| v

\\ Vy= U= 1swms?t
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'4 7

A projectile igx @jkred rom The Qround level with velocity

1Somls al 2¢° —mVThe }v\orizomlovk-} rind ik horizonial Yange.

. N
Nhat Wil be The leact speed wifh which i1 ¢on be profected

1o achieve The <ame horizontal range! (2068 old G:No. 2b]

T o
Lolution: ) .
Tnvhal velociy (u)= 1Som/s il
~ 3 :o ‘/‘/ \ B
fmgle 0y projection (B)= 2o / W =
New, -/ \ j
. = ﬁ)/r/ ]
Horixontal Yonge (R)= y*sin28 y >}%°/
U /e
i /Aas.
= 150" Sin 2(38) LN
10
= 22500 Sin60
10
= 22S0X\3
- _
= 194%-55m,

Again, aor the game vange, let, Ueqq be l€ast speed. So
v e <7 —
R= Uiea *

¢

49449.55 = Uleast”

lo

U east = \19U355

Ueast = 140 mfs.

. The \east speed with Whith i+ can Le pm]eckd Ip achieve

fhe came hori2ontal Yange ¢ 140m/s.
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I e ,
\_6“9 pm-)ecﬁ\é 1S Yq@eLd Qrom The ground level with o velod%/ 0%
500ms ™+ at 20 1‘\6 horiZon‘ find \JJH,.Q hon zomal range, and
greatest vertical height 10 which 11 riges. What ig The eagst
gpeed with which - could e projected in order 4p achieve
fhe came horitental \rongeﬁ ngonkg’Lj

]

|
i
I
{ Zoluyhon' il
t Tnvhal velocH}{ Cu)z Sooms? \\\
Anale ¢, pyojection(®=20° - ‘ \
T 2
'l Now, ) i
[ Hovilonial Range (R) = utgin2® /
‘u ” 5 yas | \
| 2 s —— g >
\ =S00 X Sin60
\\ 10
L “ = 25000K Q/L
\\ - 216506:6%m
% ‘\\CZ]TQQ‘H’A‘, verfical height (H) = W Sin B
— g
| = 500 X SN0
w \ 2x10
| = 19S00X 4
4
= %125m

~ the same horizontal Yange, 1et Uieact Le leagt speed-So,

p\ = Ujeast z
T

2
1.0

| 6.3
U,east = ‘12‘660
= 4653m15

Ueast

- The Yeas QPQEd with with it could be Pm'leckc{ m order to
: | i i H8S-IM/S-

‘;L acheve the same hovizontal range ! “

1r
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et

I;J(Wr =

Pm object 1S droppecL Arom The Fop @R’ﬂqe fower 0%, hei

1S56.2m and al The same Fime ancther objed 1S " hrown

\/erhcany upwavd Wi The ve)ocd}( o}, 78 Amc? /kom e

bt 3

oy e Tower. [hen and where the object meet! [2063 g

T |

Solution

— N 8

Hej;jhwt%ﬁev’iower (h) = 156-%m “1! ;:
Tnifal velocity o Mrat object (uy)= Omls At |
Tnika) Ve’!oc)\ij}f o; Seijcond object (u)=F3-1mls h ' %
Time +aken —\rlu mee) wo Chjects (1) = 7 , h'z
Distance 4mqvelled b/\{ Fhe /?RYQI object i i
when Hhey meet (hi)=?

Now,

For firel object

hi= 4 qt? T us oJ
'LU

For gecond ohject,

:“\2: ut- 19.’(2

p),U

Thems hat+ha = 1 gt?+ Ut—1qt?

2 Y U

off 156-9 = 3@.4%x ¢
oc|l £ = 4S6-%
31
1= 2sec.
7l
h]_ = 1 x10Xx?2
2
= 20m

- The objects meet ata distance o 20m qrom fue 4pp ox

Jower ayier 9 geconde.

e ——————




"y 't
L e e g e ’
i { | P gfutngifintie AgiuSaicing oot AL g

L%WPT bodt{ \S pro\edfd hor»?.on+all/\, qmm e ’VOP% o Jowey
|l 100m K high with o velocd7 %K 9 Sems!. find The \/EIOCH;{ wiTh Whidh
W hife the qmund (2060 & No. 2]
Soluhon: I,
Leds V be The yesultand veloc'ﬁ}f With which 7
the \oodtf hik The 8round \
Then, Imfia) veloady (W= 9-Emls 100m \
Height (‘/\\%Q@uﬁf (h)=100m ' \ -
WNe kno&j), N A
Twme cf Qlight (M= [2h
S i}
= kQXH)G
\ 10
\ = {208
\\ N ow,
\ vy = U=9:-8m/g
Vg = uy gt
- 1070 [~ U;f—oj
= A4-F2 m)s
[ vz [t vyt
- {09 +Gua”
= 4S-FR mls

N
[EE——

:. The body hikk The ‘(jmuﬂd with the VQ\OCiE{ ¥, 4S5-Fm/S.
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