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When a bedy Slides or tends to slide an ofher bedy,
Y fore tangeal Eo the Gufad Surface which resists Ho
motion, oy the fmdwcy {'ﬂ;l-dﬂ.rfi mation, of one Em:dy reladiiv
to 4 ofhyr isdlefimed as frickion .

It has advanfages anol d-r'saiﬁanf:ﬂﬂ& .
I the Contact Surfoce Caren) between surfacss s assumed
Smeoth., them there 15 no frckion . There ave 2 bypes Q'P?C'?CILMH

1) shadic Friction « When thire 1S no relabive matior~
D kinefds Lickion . when there is relabive molion batuaen
He bodies -

Tha E%ﬁ-ﬁ'b Jf‘n’{.ﬁ'nn Forc.e.. i5 -:LIM?_.;F.E fhe, minjmwm 3!'?1!'“5!'.: .
rt@'bdrﬁ'ot fs mainfain ﬁ:irm"f.'ﬁrium ar F.r'Er-'en{ velatf e nrotonr
Letween the bodies,and the leinetic firickion varies Semt

what with velboaly . see figure. “
g
o —
r ok 7

N L1
W weight
P i forca applied
N1 Nermal foree
M . 7{: )q’fCHanﬂr@_, |




What is the vonge of P do impend motion .

W = 100N P mﬁ;ﬂ:
& - 3a° ifﬁ e ‘F“if-l"'mh 'Ec-ru_
apposde to thy
LisRa W
'/H ﬂ o direclon ﬂI-) motion
Solution

to impends mokion U.Pu.l*a:-’i-
P:‘.—WE:HE i F" '-—"'_E'

L Pz 100 sin30 +0:2 Ciop) (o5 30
- 50+ 1732 = EF-32 N

‘o impenris maotion rinwnwm-.:[ 5

‘mEl' .a-"'ré:
48 S
- WSing - AN - 32 Hwoes®

= Wein® - Mw Casb
50 = o.2{joa) s 3O= 32-68 N

-
=



T Coefficient of frickion M betwaan tu son body A
eunel the plone is 0.5 - The bar Be weight " is loo N « Determing
the forees H'E'H'Eﬂ on body A .

(B~

Frest, droua Ha Free L;.udy d{'mﬂmﬂ —EE:C;]

& TMa =0 535)

2,
too ( 1s5) = T (a/s)(4) =T(3s) (3) = o
T= 30N -

(one Gase of mobion is tothe right) —34 l{ T (4s))
X $ T
Lk N 7y
E—F‘j’ =0

W+ 30 (3/s) =N
N=So+ I8 = 68N

:F = T(lUs)=24M
oand  far test
.-',f’ boc{ﬁ im'pensl motian »

fo mp.os(soriz)=3yp
TRis is the value of frickon for ce to impend mghon

Thon T(We) = 34 N S T=H2S N {T‘quuide o i.mp(nd '
hw’rinh] . :

ﬁ F}I"\.ﬁl Hoa FrLass ﬁ{’ Bo te 1"'1"-'\?,1“& mﬂ-lHq.n
(anst s ke )



Example

A 26m (od der uJE-'jL\:.' so M is Ffaczd a.j&}nff A Smooti
Uﬂ”hmf wally its lower end isat 10 m *Frbrﬂ +the wall .
¢.A) Cﬂ:f%‘tim’t E‘F TEr'l'cHnﬂ loet ween H\.e Laﬂﬂ!,g? cun A Haa

Floor is o.3. Delermine bthe Frickonal fora of A nd—in:g
on e I!.ad.ch«'

K
ot
W
k.
(i
EF&:I“J
N-Weo =3 NG00 = N:- Gon T

EHE =0

F(24) + 50(8) = N(i0) =0
f: iowuz v —»
Fa :mpa-m:hlr meotian
fef = AN 0a(se) =I5 N
then b laddtr wil( net slip-
I in the abore exampl there is « LY o f weight 150 v is
Climb Hee (adder - Tederming  the distoncs from He boy Lo the wall

taham to loddar shert +o slip e R
B
ihyro = N-50 —150=0 itond
: MNe 2oo N ;¥ . sy
F = u v 0.3 (208)c 6ON F o
THg s © T

oo (£)+ S0(S) - o ( 2ea)+24 (60) =0

K Z.02 m o



Tha homogeneous block weighs 2500N: The Geffic/ent nF
frickion between the plane and Hhe block is 6.3 . Deferming the 1ange
of values of P for which the block is n qui{ibﬁ'm.

P

iy

Ges&= 4/g
Sinfh = 3,.;_5"

to Impend molion Upward -
= Fﬂ =4

Ne= Wes® = 25:!0{‘1‘,#5-] = Zooo N

f = MN 2 06.3 [zﬂnﬂ} = oo
ZF;; =0

Fe 6o + 2500 (3fc)-loa = Zoocan-

ﬁGw, If P is Small se Hhat the I;m.:b will impends mation
downwory then !

EF;:‘_!EIC?

F-'H:-f-mﬂ = WSa 8
'F:I'

T

2500 (3/5) —100 ~ AN

500 ~(00 —a.3(25ea)l{Uls)
1500 ~100~ €an = gaa N

@ Z Mp=p this is to test if Hhe block will turn over.

=
=
L
—

= P(o+2) =106 (0ws) + 2500 (44-) (ol ) w2500 (3L )(0015) = o
Pz =5+ 2ca + 245
ey s = 2Lioo N .

T 2to0 > 2ooe 4, éﬁ.&hﬂdy will mewve blpmqmt b&fﬂm
th turns sver ™.



'Badj A is a hamgﬂneaus Cy Lindler mﬂﬂ"’lﬂ' S5o0 N; and -EI'OCB&‘
B wedghs FooN - TThe r.’_‘-::::‘.]ff—;.:,:mf' ﬂ;c frickHon For atl Gutqd surfaces
of bedy A 15 oW, and loed preen ‘ﬂﬂ“{'j E"‘-"‘ld e Plane it is 0.4

Determin. Gouple Mc that will Gauge bodf B 4o haw impendling

h"l.ﬁ'filﬂ'ﬂ i

L5
B If the Clinder woill stieling |
before it moyes gt Wayd EMI @ Jwg

G*ZM, o
=AM (15) —aN, (15)+Me =0 —© M
=
EF; o Qs E— o
S0P MANa= fa
—w‘q + M +,HNL.=:_: __.@ ,E'!-,,um TM )E’
E& =0
MM = Na E))

~ Ny = 431.03N ¢t Ny = 1724130 ¢ Me = 362 Nom

® If Block B move first.

- ol
Mg ;=J‘L‘M "_"'@ —i _m
Ay W =N=0 —E) Na

N';_: j??..qu_; M = 93;'5'1'\;

'Eﬂ-.ﬂk._'{:ﬂ Eﬂ'!fiﬂdﬂr 'I:'EJ'-]'H@'}
MG i Ng.f.['slj - n+EfN:e.};n

Mc =z 2-1 My = 393735 N
‘Al Sl ‘ i
M‘:-"-'I-'F{Hﬂwvt = the body will Slip before lmpemcls marion
of block R,



1 What is &Emﬁ'g f mass g So thal
the loo kg mass Shewh in Fjﬂ"ﬂ G ot
move upward or cownward .

~Hzag
Ans y (Mo  €kg —> 62.4ky) .

2- Find the friction ol the i::n:hitf of
A) P=soo N |
b) P= woN
take Mzo.17
ans: @ IByny &) 163N .7

3. Bﬂdj A Wesghs TFoOM, Bﬂdﬁﬂ Wﬁjﬂﬁ =]
oot + The Gefficient of frickun for all a‘t&‘\.
Swfaces of Gntonct jg 0.3 . Deferming
the force P thed will Guse metto
of A 4o impend -

Ans: P=non'y

4. Three blocks aye mrmﬂjad as Shown in 'ﬁjur{ below, Tha
upper one is forbedan from move ment by a rope- Defermine
the maximum value € P +o ij.’-!qu mebion. (Ans: P=93-8N)




5. The movab ly bracket Shown may

be placed al any height on the 3 Cm §
chamdter PiFe « IF Hu {E;e;tjﬂr’f;.gﬂ{ -u--j1 stafc QD
frickon batwean +he pipe and bradeet is

g« 25 3 doterming tht mintmuwm distance X
at which the load W G ke supported - |‘3'|~'-m|
Neglect the weight of bradeet .

¥ Ans: 12 Cm )}

6- Find P sothat block B will mowe frest o
QS5 Wne RH SWFHCE ’FF;I:HQI-"I ,H:ﬂl__'? ,Lﬂ,ﬁiﬁﬂM; , E]gﬂ

Wg = foa N » (Ans. P=-323.84 ) 5

PR e

7. Find P sothat block A will move fivst,  p

,/I":E::G"E;r Wﬂ:EﬂﬂHﬁ'Wﬂ = {pa M- WF\E& 15
Haz mag;nH-uu[z of P rt:qufr'l:d ta mane block e )

B Firstly 2 Ans: (P=6oN >90M).

. Find Fnr-cq;:‘ I"Eti\‘.uirer:f to impmd mation
of bilock B - Wﬂ = 2000 Wg = 00N, Me=0Z,
rui'ﬂ{ﬂ.d" gﬁ::.‘l-inu in Pm[c;[-

(Ansy HoN)

2
9. Te rod AB vests on a horiwnhl 5“-"{“”- r % ’
ot A and ogainst Slgping sufacs at B if gon |

B
My =0:25 at AAB . Fipd Hha minimum “‘j{u 3{(
d”S‘!‘ﬂﬂﬂg a Fﬂr Etj‘ﬂiﬂbri‘ﬂm‘ mjk& ‘ﬂ\.ﬂ mﬁjlh-t - .
Eﬂsu

of e vad- [ Ans aﬂl,ﬁjm) R
0 kahjﬂ Ciis ﬂiﬂ s Beley < &Emu&l‘{- ¥ {E =9.9 M.I"Sccj
of Lrickon bt theoate and the Flooy 15 0:35 ;
P T dlater mimg, - A 9 B
e) The, temsion T vequirved o mowt the ©rufe: ,5,,]

h’:} Wh.l‘..ﬂ\l,.'f 't]'\_-[_ ':W-i'fv m"."-.nn '-“31-1&':1'.;.!, i hnl:r

ang, (98,9 Ny Slides Sine Tel4an Tetip).

l o |
G m



2. D}fhﬂmfis
Tt is o part of medunics dealing: wilh Yy analysi
of lbadies in mstion s
Ik is divigld into twe parts.
1. linematics » which is tha si’-uc‘iy of motion without
refevence. o the Gauge of the mobion .
2 KEinelics , which is e Sf'-‘-dj’ ﬂiq the relotion exisHn

betwensy Hee :ln'c:r’cu_ ach an a bed ;
of the body - # A St

.ﬁ:-'MnduHE&
2.1 Reckilinear motion of P‘WL;C{ES‘.

If a padtich mwiy a long a .si'-rm:jﬂ‘f Gy is Said to

be i rechilingar malion -

then, K
> E]F’-
Hrerctgtw{uc;@;;' ) 'é"'“
! i :
=& (&)
Ad, 5RC
, = ax = -d-&
Ihﬁ*‘ubflimenﬂ.s b'ﬁhﬁib U= "E'ti At At
/se,
PR TR Moot
Averge accelaratio q = s t'i fsec}

Tnstanl wnesus scilopatton o = iy BV o dD

T——

akpe OF  TAE

o = A

2y :&d"(ﬁ) clf:éf:




Examplo
Gusidey o parficle mavirg in  a sl Lis: aind
that its posiHan is defined by gt ABlnt

X = E‘f-"'“-ts
where, , T in Sec, X n puters .
Delevmine @ Hha tinu ﬁir’ max. Leloaty.
@ mox+ velotity -
3 displacunail ot max. velocty-
B Distance trapelid by the particle fizm tz250¢ to

tc € SecC

5

O x=6t2-t7

wadx o 2t~ sth —— @
dE
£ ﬂtf{{j and we went o Find +img for max .

then

%:ﬂ = 12-€t => 'f;%_?-l- . 2 Sec (s is the timg for
— max ue{ut.'{-a}.

vel db‘

@ "Ftli' teq Zec
Wwelzlz) - al(2%)= 24-12=12 m J5eC
e a1 L—

@ X = c(z*)~ {z'-"}.- Gxy — 8 = 2{-g = l6m -

@ 4est motion o)
oo Sae ]Cva'r' max dfffhi‘d.m.ﬂ-ﬂi-

%’%:n e = L

e LT (23)=2y~8= l6m:

R

Xak coyt) - (u3)= 96 ~64 = 32

i Sec. A i

I ale?) ~{£7) = .

&5ec S {Fch
'_E]l.j!'ﬁ-hﬂl_: Ilgl-[-]-al{ :E‘Ehﬂ. 3’5“' I!Em allm :,.;.l.':".
b ) —
e T -



TRy pesiton of o parficl which moves along a straight
Line is defined by the relaHon
X = £3 gt -5t +40
tohere ; £ iy Sec ; X in nutens.

Delermine @ The time at which tHha velodky will be zem .
&) the posilon amd disfance ‘hﬂ!ﬂ'ﬂf’lﬁ{ Ly Hua PHHT(.[-,L_
atl that +ine .
@ The accelerabion et that time -
@ distonce boveled by the pulicle from L-4sec tot=boec.

Soluty'on
D %’%:a = 3t2- 12t -15 = 4%~ 4t -5=0
Ct-5){t+1) =0
E=5%c t=-15c¢ ((gnsre).

@ X =13 -6t% ~Ist+4o = {5}3 -‘QE.‘:T,]'I"‘WSI:S‘]TQG
= 125~ (S5a~#5+ 40

= —£9 py o,
motion test . -Eia-"_(-{ 0 % from@ 155t Sa

distance traveled = r’({,,- i J{tm = —6o—4ag= —lbam .
Lt e _}{{.55 = =60m ¥ K£E¢ =40m .

az=dv .dix i o add b T
@ S tj-___dtL = o at £E—is
g2 _ £(5)-12=218 m/iel
ﬂ-f{‘_i; Gt -1z then 4 = e

@ Distance braveled = (Xies - Xiey) t (R ){{;5)

.1-“:{_‘.;';1 -5S2m, }({'.5' = —&0m; }Q£=5 = —=50m.,

= Diskina bavded = | -6¢ +52| +[~s0+ 60

= & +10 = 18 m
=5 b=£
gl -ggq,ﬂﬁn —E;b
1‘ | T |
i 2 'T | Eza

s




Hin
@O The mation CﬁE ﬂ.ll)&i"r':'f[ﬂ i5 dﬁlci-"'u!d f::l'"-j' Hu rﬂaﬁan.

X e Jévtj— Sﬂl-ﬁﬂt-rﬂ-

where , x iy meters >t insec.
Determine
D when thy veloaty is zen c(28e; )
@ he posilion and the +otal distane traveled whan du
accelvakion is zon (8m ;3.323m)

@ The motion .:.-'F a }MFHELL IS dgﬁngo{ f-:,:lj +ha rejhjﬁ]'uﬂ,
X ti-t0k+30

eohere ; X in mafers, £ in Sec.

'BE'Fﬁrmm-E. J
D whir Hea u-e_tun'lj s Than (5 3
@ he posiion and +total distance trameltd ehen t2Q Sec

EE{:EF!HMJ Th.ﬂﬂnf_‘: & 39"‘1}\.



2.2 Deermination of the motion of aparficle
Evom (1) we See that the metion as a ‘ﬂmd“iun batiess
pnsﬂ-ﬁ:m «:m.ai time « In PmLHf-E. His dﬂﬂnﬂf as a r'efﬂHﬂh

befween acceluabion and fime) PﬂSEHﬂH oy wim'l&g « Ihpse
relabions are uﬁuqtg erblen e ol ‘H’t:m Eﬂﬂaﬁm:ﬂ :

Al if a=Ff@)
ardy 5 dosadt = SO AL wd by |

JZv:f{ﬁ{;)A{ —[A] See Exy -

Via

£
A A ’ﬂ[ fer)ddt
note 1"}1,4:-6 this i""l'.f.ﬂ-}'i'ﬂn ﬂfPIEE_’,ﬂ-{ ‘[I:Jr' d=zo ;ﬂﬁ‘-‘@nj‘{:ﬁ_n{‘.

a =f0)

Q- ::l'i-1 L = Bd
L
iy eadx = Fx)dx

W

f“dﬂﬂj: fo)dxn —1B) See Bxg-
W &
i—@*-vﬂ = j: £ (x)dx

) a=f(»)
a = fﬁ:ﬂ-%‘{:’ =5 di: f?:;
t [c)
jﬁ "'|£i HE'_]
e fv) = -ud'u = dx vdv
FCw

fﬁl?{:/ "I.-’dn"!-" -—- g‘ugﬁc .

vs ()



Exa

——t

—8.  The accelpobon of a Parﬁ'f:[a is deﬁm_d by the relabion

Aa=|1g8-61t*%
a3 haie ﬂ."‘ﬂ-‘:ﬁelﬂkﬂ-j{#n in m/sd J‘t - time in Sec o

assume ot teo, veo, X=l00 m Defomin
@ the tipy when the veloaly is agaim zesp -
@ the posilion andl v‘ffm'_‘jl‘:-'g whey €:=4 ec

© tolal distance traveled by particle fiom teo #o £=ysec.
:Sﬂ{ld.j“j"un

a: ii_"::—" - [8-64% =D dwv = Igdt - 6ld¢

v £

f dv = f 18 ek HJEQ-EE:H. = VeDye IZL —2¢°3
e & &

but at t=:0 V=0 = Vozo

— "'.I.J;_IE{"".E.‘IEJ —-@
& for vie sub n@

1 —
ouigt ~27 op (2920 = te axe (TR

@ Ve 12E "2['.5 ta '-'E"P‘I.UI Vet t:’-l';i{{.
T:IE[L{}*—E{UJE-':: —5& = ffee

Yz dx - a2t 3 dx = 18tdt - 2E3dE
H_IE{: 2o =P

% {
Ax . )
i jﬂ 19 di fd 243 def q
q -
m-xn = a’il"_ﬁf '=§ X"‘fﬂﬂ _H.Eﬂ _-tl —_—

% =joo 4 gito LY —@)
pr
qut X !anftgl{qjl- [_iﬂ: 0o +I14y- 128 =l m

0 Sinca % z0 Mm@ hadto t: 3pc 5% (@
“Hhin telal distance Hreaveled =

[ Ky = K[ # | Ko =Ko | =16 =t M05 = aef

= €5 m,



E.K_EL The acceleration EDI:J EJ'I.PH-"{‘FE[L Ps dﬁpr'ﬂu{ EJJ( 'HLLW({:.f”a'nn

Aa=21-12X%
Where a-accelemttion m/fst 2 X —distance in mueters .
TR Pmﬁtﬁ. staits caith no inhal U@{uﬂiH al Xeo
Determine & 'Hn.ﬂ.wf_ur:ﬂj whepm Xz 5 m
B) the position wdhure the velocily is aguinzen -

e the posiHon whare the Uﬂ[ﬂtﬂj s Maximum
Salution

u A "
Svav =fg-"{x}._-;{;{ tj{;—::umﬂjd:{
- g Ka

but U, 28 at X:o thos, .
V2 o 42X x2 —O
wio 42(15)-8015)3 = €3 -2 = 34
~ Vet L mlsec
B VY=o Sub in(D
O :Uzx—gx3 —p 21-Uxtzo, x*=El X =i/2;f
L X =41.73m 2 thevalne IS Xz 13m0 Sincg —me

Value s '.H,Fﬁssibhu(:m %H@J @
@ deriie 4 @ with respet ta x

2vdv: bzdx —24 x2d x
224V Sy 24x? -,

X
~ L2 -20xt=s el G
= % dx-t/u
Kat 14205 m  But thy —ye value 15 imposeilf, See
ﬁ%@'ﬂﬂ{h

_xr: [..2,;:}_:.." M



2-3 9."‘: form Recliliner metion

F menns thal accelovabon is Zevo (ive @=0) which
maans V= f:'unjm‘-mﬁ'é L

"'I'J.'-‘_G_i(xt -:.{_'u-ns{-

& £
dx = udt —= {tﬁ- = fﬂ v dt

X=Xo=W = XeXogt+t VE —_ )

2-L Uni farm aﬂ:e'fi*mﬁd Wﬂmfmﬂf maolion

Y +
A= Gh.ﬂtﬂ-n'{‘ :5;._‘;_": :-.?{d’b’-‘t [ﬂd{

e Vet 8t ——m@)
Bubt = X
o

asc . fdx :
--J-{:---Fl-"d‘l“df' %fﬂ f

F

_‘.,_,_,"{.-._','.:‘a = T&‘Eﬂ-g_;é,:
X Xot Vot 4L at?

Alsa A= vgdu
d
vdw = AdX
v X
_/*1.-'.-:!11 a a.f d x
W X
L (vyt) = a(X-X,)

ot oo Yl zalx -K,) —@

4 L is ta be nete ‘Hﬁ.ﬂ.{ Ei ﬁl’:‘?q are Used N["I-U‘hﬂ"-‘-
accelaynlow -:;{I- o, FMHC& I5 Knowe g ho EH'HS;"-“E{' amd Wi
Ha weleaty s Gns fant e wie M

=]



£xiC

—

The nccelembion of ﬂ_fva"'hd‘! ?{.ﬂj‘{"“ﬂ' 'i"r‘?mifjﬁ. ﬂ{'masjohgm is
defined by Hhe relabon o =g(1~K2vZ).

knowing thal the parficle starts al =0k x=0 with no
ini bal veloedy -
5 write an eqcﬂitr'nm for the veloaty — £ 1)
B write an equation for the velouty — f( x)

E-E-I'u f‘rll.‘_l g

@ o= fCv)
We dv sy dE - 2V
F(v) = = £ )

: g W
St - [ dv . [Tdv
2 ve  Flw) o Afi-ktyl) N
" d \\ Gmplebe bhe infegiation)
. gt - J dv (Ml lompiete TAE THITRESTTY
¢ -2 Hint: Lof kiyie €os’@ or sid)

© a.fe = v 82

doc = Vv wdwy
5 Few) D=t )2)
jﬂ dx _../"1.-':‘}'.'1-'_
Ad ' b=t}
v
ﬂx = ] -L‘Ip!rl: (H.tl"u',' Eﬂ‘mllpli{"}-f 'E,.L-L Lﬂ-lr-fj .:"TLF'.::HJ
J et AL i

HWO TR acceloration o a paﬂ'u'crif is defingd B_*Jr Hhe velobion
a= —kx? where & in mAL 5 X in melers |
the particle Starfs with ne initial veloeiby @ X <t2 myand

its wInEJLj VS B mlfee wnhan Kabwm |
DPeterming @ the valine of I . 33y hﬁ:"’gﬂ

) -Huw[om‘-j o the pavkicle wan .2m [_'lg,.ig,,.ﬂ.'.

il
|



e aCL&W‘r‘ﬂh r:p dPﬂ/}rlﬂﬂé s dffra'mc.‘l L’_'_:.f the E{rﬁul?'z:h?
o= -a0l25 UV
where o~ accelerabion mfs?; Y —Mafm"_{y m e .
If e padicle is given an inilial velodly Vo at X0 find
the distane  traveled

A before the velbedy cops to half 4o mikia one .
E) L fore it mes to rest e U =0)

_-_EE‘:-J"ul";rrfh
a= fey) . v oy
A i clx i
jd"“’ v s vy, = - el
R e f ) Dy e UT
Mool ooy el /—
el __‘H v ~In U,J_
(@)

Hw@. e accelvation £ al_rnvai.{'[[* is del'ied by tha

re | ok ]
¥ i_!('ii'\l:‘-"r-'. 0L S S

Frouimg that at tzo the velocky iy 30 migec  find

0) 4he distence ot He Pm’;‘ e il e belore f_'um'nﬂ
bo west -

@- e *\“E:lu:m_ﬁ_ -fma- g Y Pmﬁjfc'-{ll-t 4l?r.:- Coms f:rn T“ﬁpn_;{ .

@ —ﬁ“ {-'il'n.rd WLU-?I'""-’T-L '[‘:‘F."_ -H\_Q (2] EI!".{_;J'_";I E"—' |£I.|:'J_ I"‘:."."-.{l..'._f_'{.l_.;l 1}'\
o it il vodog s

i
! “-_;'



These two SHwalion fa.?i:':l 15 df{iru ‘H‘lu_l J’HﬂHJ’I‘L.Eﬂf‘ ﬂﬁ

a projechle ; i may be an dechron or a solid vackds . Twe
@mponent of the welocty one with x-axs where dx= o (a 1)
and with respcl to Y-axis whare Gy = Gnst = -9 (&9 2,2 9y).

T_D:-'t-jaff‘r'ﬂg
In @se of the motion of a prjechile it may be Shaw, .
A w0 , ay = =9 whue 9= D& 2 (gmfrec
heglect Hha vesistance of the air to the bod y of projechile.
then in X- direchion
XeXot Uyt & 1€ Gnshanal accelorabion

b Y = direchion . .
Vel ~ 9t —@© Sihce ay =-9,

Yoo Vg s =Ligl® ~—D

V=V, - 29(9-y,) — &

HY 4 prijechile is MBfid with an wikal velocily of
v, (misec) upr-um'ﬁ al an ang& (@) with the horizandal «
Fncd B honzmnhal dishana Gvered before the Projechle

reliwrns to iks ﬂﬁj{ml Lol . Alse ceterming ﬁ(mﬂ#}mmm
height attained by the projechile-

!n"k'.'.‘?
[Hinﬂ ua,,’—lgm
il \
T X7 3

Ans, E\:ﬁ Uﬂl&lhiﬁ s X= Uﬁls'.""?el
=9 3




(Geample

T

Aprjectile s fired From tha edﬂe o 200 m CH}F wihh an
(nrHad wfacj—y oﬂﬁ 126 m [sec af an ﬁm\fjrtfz of 30° with imr}*mnﬂ
neg lec!  air resishun e find . :

® 4 hovizonfod distance fam the gun to the paint whene
the projechle hifs the gwund .

B i 3.rgﬂi{5f elevation albove the 3mmﬂ reache sl by the_

pmj:ﬁ:ﬁ& :
&) w{ac.-b at which it hils 4 3””‘"“‘* (+akq 90 mf’.ﬂﬂ:’-)
<§fl‘» fILHT Yela!

—

Vay = Vg Q530 =155.88 m /5 »
Voy = Vo Sin20 = Jomis .

By co Ay = —lmlig®
Y =Y, + Yoyt - Lat”
to hr"f 'Hu’; EI‘DMJHEJ
Y=8 = 260 + 90t ~5t?* —D
t* - 134 ~40 = o
(t-20){t+2) =0
o te 205ec (tine to hit theground )
‘Qwﬂt ;f}c"ﬂﬂ.}f
Kimar =X Vot =03 (28) 2 318E i
mase elevation ® .gii.;g (from &?@J

d
ﬁ:ﬂ:—' do —tol =D ﬁ-’%:?é&t-

Y n, = 200+ 9009) - 5(9)*= Cos 1y,

I'l-'fﬂ. .I:Vd:’ '—ﬂt = 3{) -iﬁ[lﬂ} g =|{B hﬂj{j

Ve = 155.28 m/s.

V= "u,,;"'Ljrl.'_VHL st

= 130 m [ec,
&= tal!l Vo, age
Wi

Jo
L8



:F'f':lna{-hy o the 15;5!.!. ﬂ}f thy h'“; A Persan 51’100’!‘.5 an
arvw wWith en mikal UEI{:.c}j .rl? Fb omflec abt an ﬂ'-ﬂjll_,f,. ﬂ'f
Is%  with 4 hedzenlal « Find .

&) TRe horigontul distance K., toveed by tue anow bafrre
it stikes the ground of B .

B max elevadion with rtﬁfﬂttif fg B reached Jﬂj Ehe arnow .

D velecity at which the amew hit s the grund -

Soludjen
tanip = Je
X mase
'jﬂ 4 }fim” {I‘lhfﬂ L,
a M
b~ |
Xmu 51;5-'!'."&1' 4 - vﬂx{' .H'm,,u:
Y:Yo 1Yoyt ~Lgt? —@
Vox = 76 G515 = 23.4) mis Ve Vax' + Vif
Tﬂ 1= " o »
v oS5 nls 19: £F mis V{j " L"'uy -

when tu anow kits grawnd - (Y=o)

=19:6% - (6523)
a & Ha'}"ﬂnjt — 5_15-1

& =Y. S€ mfseq

i
i

Hmay tan 10 "I"'v"nj{'. -stt=0

Vox + +tan (o +U¢§t—5t1=ﬂ EQE*

7341 € tanio+ [9.624 ~5itan
326Ut -5tl-p
'.E - G525 .

Vi Jtusseyt+ (334t
= 86398 wm [1en

& s bon ' Vy

Differentiade 291 th T & =45 2. W

= glh.39

et :I{-m ‘-‘?S'Lf[ {Q‘S] = {{12'3 m !

_g%ﬂ =0 =0 ‘l*'udﬂ "'%
t= Yoy _ 1962 - .97 Sec .
3 to
Y = (Xmay tani0) +Veyt -5¢2
= 844326 4 19:6F % 1961 =5 (AP = 1033 i,



I..a.-ﬁ..r—\..r_.—r-\f
[Jjﬂhiﬂﬂ?i)

1. A stone is thrown from a hill at an angle ﬁﬂ 60° to the
hulr'ii'am"'qf wity an Eﬂfﬁ‘ﬂf I-f'ffﬂtar'l‘-j a:r;E 30 mitec « Affer hHi-,'@
lvel grousd at the boge of the hill H stone has Gurered.

o, hoHizanfal distance of 150 m . How bigly is tha hill 7 {-zga.gq,,,‘j

2. A shell  loaves a wmorfar with a muzile velocity d soml
divected upward al 6o0° with the horizspta (. Determing Hhe
position of the shell ancl its veswlfant velocly 2o e after
Firing. How high will it vise 7 [isoom, 100 mfs , gea m] .

3. 4 Pr‘qu,[HiL is :ﬂrea' with an injtial wf-::cu'!j of €3 m(sec u]pm:a[
at on ongle oA 30° o the horizmnlal fum a point 85 m abon
a level plain. whad horizental disfance will 4 Gue lofore it
Strilees the level ploin 7 L @62 m]
ﬁw{ the problem ' the pn:]cdife, s fired down ward af 30° ‘ot
hovizontad level [ 65m7 | ~Je

Y. The Gr sShown n 'I.Pﬂ is ust to clavr

the wote -filled gop - is
Find e tokedfl pelocily vo .

Llh2aymisec] |

5. A ball is thown se that b just cloys

o 315 m Pence 2om awsy - [f i lof{ e ]
hond 165 m o bewe Ty almurd. ¥ ot m:_q.",.q af 1 Bl % I
60° to the hovizontal , what was the inikal

veloahy of 4o loall 2 L1544 wlsec] 20

Vo =T
6. Determine the distance 5 af whith aball i

thyvwn with a welbaly Vo of 32-hmifec:
ok an Mﬂ{g & = E—ﬁm"r%: Wl st ket
inCline Shawn . in E’jm;.- L1668 m]

For 4y Some Fl‘jm, aball Humwn dpwn Hha inclipg

strikes i€ abt adistanee S=835 m. If 4 ball rises to & makimiim
baighl e B1.30 m oloove Hha Dol of releage. {:En\.f?hiﬁ, i bl
L’E{ac,‘ij Ve crcl ihﬂﬂlﬂﬁ‘ﬂﬂ & . E'E,S'-h_';hfm y B3 ?--.:I




ok ::ﬁw

Datermine the moment of nirbia for fhe &mpasr'ﬁ ared Shown i n

f.:ﬁurg wirt the X-axig .

Solution : L
IKH-‘-.I&"'ID"']“Q | 2
X e
- = — P e
Iy = Iy + (AW o
Ip- 1y + (AR
I, = Is + (Ab)n
Tn.bdd 1 bk 1 .anrd s =
8 i SushEea = : 14
Tem i ares. | W | WY | AkE
rectangle BEY.§ 58 (=25 | 628 |2375
% Sem'cirde g .9¢ gy | 2.272 | 10706 | IST.28
triangle g1 N Z7 2 287
SUM | 45ty FLE- 83

Ixx = Gsgu + 13688 = 123129 h"!q

@ Find the  meoment UJ? inevis o, ﬂi’ a hallaw |_. Zao =

Seclon Showr in P-'jm-e dboul asn oms =
Passing  throwg k its Gataid and parallel _
L)
t".n.‘.l" t:‘-rll'mﬁﬂs;un; e H"!-'l“l"l}. K
Hﬁlﬁ?_‘?_ F-r!'.lci the Cestimid Fﬂ:r" ‘Hlt. lf;-.ahll't? 1" I
thy above Mw&_ wepd  H-adis Shoun :
1

[Ans: 3 zo-qosHem, 9z —1-ghbm ]
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