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: L}J \5\.11.,-:4 i i.t}u. \..’5&:""1
f Exqu‘e;% An objeck s Mrown hoﬁZcm\-\J with Bpeed 20m s

Brom 45 m height , Find
[Tl Flying bime 2] horizankal diskance Crange )

| B Final velocd and speed .

Q=0 ez 20wm 15

bg: L m 3:\0m/52
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ViewmQ = O

z e 2 °
by = \13‘\”.\/23]:2 5 -5 = o-5t M k=Vq =3sec
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| D e pos\\'\ow ol a paw\-\c\e movms W the (X-y) plane is s\VW‘ ‘03

if T -(2t *zs)\+(2h+t4)d Where (r) is n mebers and (E) in Seconcls. |
‘; Find: The Magni\-ude of e accelevakion Cin mist) ak (E=2):

bas Lk 1) "x.j" i QLo DY Gl Bl < chapher (21 312 %
B Al e Y o W GAU e VO Usles e oot 33 OF

. -2t 28) 1 & C2tty1a) 5.

'\7:-(%31 P (8E3)5. s Bo= -UT . 24t
—

0 = -4% 4 2uaf] L, R 4T L8]

r&\ :R-l-l“)' +(‘|6)2 l'ﬁ‘l S 946.08 m/g?

D A parkide starks From He orign ak (£ 20) wih o veloalsy of
- (185-%5) ms and moves in Hne (%y) plane with o cons hant

QCCCJ\O(Q\'\DV\ aS- o= C'L\ -633 ch) - The SP‘“’ o} the paY'\' o\e

ok (b = &gl -g{»?y@,w‘c““" *
W = 18% - 8] Vo =13, Vjy=-3 } -
P S ) Or:=2 , Oyz=-6 T
oVp, = Vix «+ Gyt 'V$J= Viy + ayk
=18 +2(4) = 26ml/s 2= -6WM) = -32mJg
% Vg = 26} _‘323 |Sel :@$)1+(-52F
= 41.23 m/s
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A parkicle moves in %y plane with conskant  accelerakion o¥
(B = -35). At bime (b z0) , ks posihion Cin m) is 105 and
ks vdoaky CGnawmig) is (-4 4103). Ak (k= 3 Sec). Find  the

diskance Cin m) of the parkide from origin.
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Ll CE GEON e s @ YN e ol s |
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—
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-
N

= AV + 0]

%.ONS Ty -0
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Q)(,:O m /s aaz -30‘\/5
%= 0m k=3 Y= lom E=3
Nai = =dmis Vyi = 10m/s .

A%z Np-% = Vub Voat by=Yp-Y; =Vy bt /2 ak?
Xg = Wi +Vy b +|/7_0.¢|=" Je - Yi +Vyik V2 2
xg = -4¢3) - <12 m/¢ = 10 + 10L3) -V2 (3)(.3)2

3$ = 2615 m
—r; 2 "\7-? + ‘2.6.53 r: =J'xz‘l‘31
-_:“ﬁ .-.\/(-712)2... (26.6)7' 2 29m
N\ Y
— 2 TR W SR (B) Oat 'O) bl
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lga St Ly L

{—E—f_l At kzo , a parhide leaves the Origin  wikh a velocity of hmis inthe + Y-ax's
direckion . k5 aceleration s given b\ﬁ 3= 3y - 2]. A ke inskank Hae parkide ,
reahes (ks maximum Y coordinate |, how Far  ¢s Hhe parkicle From Fhe ongin ?

Vigz bmis <« Oys= -2misst

\ix= o < OQx= 3 miss

Wola (V) dass ool e ) Uel (b 4 oo U B4 Ol Jrus D60 6B (3 s

“ »

( Sy . - _ a, “ H “ - o N - s
\_41'\ 6‘; ‘(wlyl_)\ J»D.: Wsw 5 WP 9w \13 \_): L\?\ ‘L_Ahm.i tu\‘t?u)j (‘(3\3‘ C)T C"*_," ¢ \1,_._.0
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! d maxy = b \/Ej = 0
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By - Viyb 4 \E%bz — = ke, L (-2)BF L dm
Dy = Vixk + .&i Qy t*
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2
=432, 12.5°

(24
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Ex~’ A man drives nor th for‘ 395 minules

al a5 km/h
and +hen  stofs Lorr (5 minules .

H. +hen eontinues wof th I—r'avda';ﬁ
(50 kmm r 2 hours e

The distance Prem origin is :-

&) 180 kem @ (60 kwn
Q) 200 km @ Y2 km @ %o km
Atu :P 35 min = (3%0) hours
i e
Ax', S V| bt -+ '/2.Q/t ( aso G;;J;::b_x
A¥y = |50 l\*fn

D ax +8% 2 Ya.b 4150 = 200 km (2

(u0)
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2KU Ve §HMN hysta Wslus 8395 be 63 Y8 Ao b skl [F)
D:2RrN 4= (N) &bsd
him = el P35 3653 (5) b Slolpuun Gl guaz -2 S
0= 27N  debB Ll % 51,
= 2R (NDI5) = yoF m.

: E%: The a.awe ghows o parkide moving cdlockwise n cirewlar
potn of  vadius 2.6 m . The Etokal accederation of Phe chown |
intrant haé o magnitude of 16m /5%, Find: Speed o the partide.

ay: QT Cosm
2
=15 Co530 = I3 mlils™:
Opz No 5 v2zrwOr
Y
V= 83 m/s.
| Exz 18 the opeed of on objeck MONINg in a ciroddar Pal-h 'S

ot 6 » Find: kobal acederakion 1§ rz\om

given \35 v N =
=Y - Lt
ok E: b4 sec. ak S5t
Ovg, .1 lch) = 16mis® \N@, .. ouZ_6 =26 mls,
k=
1 T
O, . ¥ = (28) | gremist Opokal = Y O +0r
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EX: A cor is mov'mg  wW a uniform cradar motion with
i o Speed o§ 80wm/s, ond Comrie}cs kwo rewolukion around
| o Grader Erack in 4os | The magq nitude of Us acelerakion .
( uniform ciradar mokion —s constant speed — Ot =0.))
= (Ae) 25 g0 ol WR\30 (5 TN "0l JWL, I08 D B &
(0,0 Tt Syl V-3 b5 Sy V= 27N 4= OHE - v

I
NV=80m/ls N=2KRrN . V& . 80 (40 o5k, 44 m
3 2KN 2% (2)
or = _y: = (80)2 - 25 \3 mlsz O a 2 + ag’ -\26’(.0
v 25h. ¢4 L ' ‘5
Or = 25.13 m /s>  Rhge Bl W

E%L: The peed o8 o portice movwng in o Grde o% r=2m.
 oreases ok Gonsvank vake of Bmis®, At an inghant When
the magnitude of ‘the bobel occelexakion is 12m/s*. Find

The opeed of hne pw{‘-idc.

2
Op = Bm st O That = 1TmIS
2 2 2
0\-‘- = G( ¥ ak af :m
O, =122 - 8? = 8.4 m/s"

2
Qy = :!.- \l:*larxr - m
Y

\| = 4.23m /%
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ExX: m, = Qokg ,my= 20 kg 12 the durface i smeoth
| Find 1) accelerabion  2) Tensiown 3) Novmed forece .
/_\\'.')’15\’)\ o2 oy LN -
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. EX. m,= 160kg , m,=735 Kg. 1& mokion chelwt ocaur.
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| v F
;::\_sqi——'—» 15 o4 N
| 1 | Nz 33.5N € O Yacs g K
m -
3 iﬁj =0 —> N+:—2__m3:o

3500 PV ol ey 3%.54F2 - B0 =0
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Yhe \ooon\*j moued (Bm -d) . VE the \och\Jj mouved Brom  nesh . Fond -

L) UJoWK ‘ - 50N
30° 5m
2) Velocdy m=5]——
w= Fd cos® + W= AKE - ‘EMsz-V.Z) |
= 60(5) 30 _5 = 26.57F ~»

216.5 = Lom) (v, -
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i = Léj.ﬁ ng\...u\ . \'°j:’. QJ\'N\

¥ Bl Sl e Dlisl 47T Y- dnp ¥

50 00030 54 - G= 8.4b mis?,

\/1 = \I‘z.\. 2a DX 5 Vy = \/2(8‘66)(5)
A3 mis .

L {]

EXL- A F(){‘CC (F . 3'\\__3\) was app\loeoJ on 0‘00% H/\cdl’ mouea’ lo&
F oot w3 —ak , Fond: Work .

W:Fd . (37-3).@21+3) -2k)
= 32) -™»U) 4+ YY) - 37

) A Porce (E= ON) wWos apphc’egj on o Parl—fde in the
n%a\—?ve Y - axis as Hne parl—(de mMoued Prom
Pomk (1,1,2) to (-3,5,2). Find: Work done on Hie parkide.
F- -605 Cnegakive y_oaxis)

T e (Y A ) A e esdt ) I 8 @

—F = po'm\- ('2-) - PO.\V\“ 0) = (‘X-I'YI)’\‘ +(\IZ—\"|\ j‘ +(Z7."Z\‘) ?(
= (3.7 2 (5D 4 (F-DK

= ‘Ll? 4-1‘\3 +5?<

W= Fa = -6o] . (-biob) o s5k)
- -6o0 (A4)

W . -Qlo g
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A boch was  moueel Prom Potnt | ko Poftnt 5_1___ , E{lc&'-
) Work oue ko F
2) work  due ko weighl.

3) Work  dug ko Bickion  (loss eme,va‘j)

) Total WerK

5) Final \Idodlﬁ & Hhe bodlﬁ erarked Brom vesh.

' 5 /@
| d ° lam sin dF = _3 7%0\5/ S
3t d £ 5m © < - I Im

ZEJ: o
N—msCOSQ =z 0O
N = 1o U0) cos3F > % 3o N .

;K B N}JK = 30 (0:3) = 6N
IIJ Work due Lo F
(*)F = F(‘J Cos® (a =0)
30 (5) cos(0) - Lioo:}'

(_5._) work Jue bo w&gk\-.

| b o)l pbe ollb, S0 el o = oo (8) cos 233"
2 -30\N

® =180 + 53
. 233"
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l:_:;J WorK  Jue ko Brckion. dosk enarﬂxjn

%00
\ w:.K = j"K CJ cos Q
= 16 (5) cos180°
= - 30 h §
(@ WorkK due Eo Mormad , Force .
9 o\Oﬂ
}/’ w“ ) N Ol COSCE :qOO
- O Lé CObch =0
)’l‘,a B ‘\ >
Wy
@ w"':wp-!-wﬂﬂ +(1)S.K
:[400 - 3l - R0 = \C\j
Wt L m (Vs —00)
2
1a - Ji (vo) (\le_o)

Vo = \.9H mis.

T (Q0Y)
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, The re.q,u;fec)

work Por 2000 KS Car mouinﬁ on a hori zantad
road to increase

s Vdod{a from (9.'\\+3j) m /S ko (5'|‘+\9.3 Ymisg

is ?
V, = Q;+33 , Vo= 57 &+ IQJ’\
il = J@)* . (3 = 36 mis
Wal - J)Y . g 2 18 Wk
W - DKE = Jz.-_. m(V-zz —~U‘z) — :_'_(Q.DOO) (132 - 3-62)

X
= I560ho 7 - 1586 KJ

As o Q- Ks o\cz')crl’ moves  Prom

(3t - Llj\ m ko ( éf+33)
the Constant resultant Force

ad:iv\\cj on ik s eq(uai to (3% —33\”
1§ tHe 6‘:&2’ of the objc:k ak  the wmitial

posi\-n'on is Hmls.
Find , the Kinelic

energy of bhe Fnal  posikion.

> r= (6B 4 (3-CADS

x 31 %+
W- F.5 - (a-33) . (3143
= () _22(3) = 33 W= AKE
Woo U (Vo) 0 3-L ) (Vs - HE)
2 2
4 7
Vi = HB5 mys > KE= Lmy, = L (2) (H.35)

= 117
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,+ The On{uj forcc ad—mj on a &- kj boAﬂ mou.ns cdonﬂ
the x. axs is  givem bj Fx = (32Y N |, whee is
in meters .if the veloaly of the ohgjed is Bmis ab x=0,

How Past s il moving ab x-8m?
2 2
W - SFCJX‘ = SQXC’Z - =X2:\ :HJ
W= bKE - 35."‘ (Vg _ W) Skt L () (vg -) [v;.z]
VS. = Bb miIs
A Force “&;‘Qﬂ on an objeck rnouinfj aimna the x-axis s

gwen by F= (H2. 3%x*) N. Fine Hie work dene 53 this
Force as the objet moves From % -1 to 2= A m.

2 2 &
(-w: S E CJX = S (\ll p S'bicl)( — = q"xz --—X-S _X
4

L (& = bogy

6 (20) = 120
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. W = L (20(2) 1 (- = 5
iy L + 3 (-18) (2) 3J
6. W = L (20)06) +(8M20) 4+ L (2)(2) & L (~15) (2)
Tobal 2 2 2
= 225 J
(At)’—’:': = L Go) (3) =157 F=lo _ (x-=3)

Lh> AU O

3.1 the veloalj ab %20 5 (V=3 mis) as e mass = Bk , find
Vab x:=z14 .

: N -
Wo sy = Q207 i \Aéat’-l B %2' o (\@/ax_-._q- - \I@u:o)
220 = L(5)(vy - GB¥) o v - 9,25 mis
- ‘ © x=\Y
9. Find  the Sinal velocli 1.-3. (w =3) , m= 5k3 W, = 225
. 2 ’ Z
\;~_/rmd = L m (Yt _v) 5 225 L(s) Lvg - (3y°)

VS,: 9.95 m/S

lo. 1% z1omis ok Xzl , Qimd v ak x%:l3  (m= Ske)
Wigsiz = -157 - \&J_m = L om oy, -0}

-15 = L(5) (U, _Go))
Vig = A.F mys

P a
F: rx_?-l-ra:)‘...F%K

W) = jtxe‘x + jpﬂ“dﬂ +JF%°‘%

(33)
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Foa (3 b4¢3) T 4 (3xz) ] 4(275’32 2?) K , Pind  Wonk
ok (1,1,2).
Fx = %x's_/—adz by = 3x2 Fz - ‘5136232%2

@ - J Folx +JF3c1j +Srzclz s :J(%xB-‘fS)clx +f(%x%)clj 452x13221c15
AT Vel TH Ol o) AT Ll Y L #
SY T e Olg Sl IS pael Ty ) dudh BT ks #
2t lele g Ol B et Tdzt ) Al BT ke #

f%xB_ by* dx S axt Ly® x

J exe dy = 3x 29

§ 'y Fdz - AN Y 1; s ® _g_x’ g =
@W - ax* _ 4fx + sxzy « Z x ' 2°

AL (), 2)

. % i B B
€W - 2 L L)) 4 3@ (LY 4 2 () (2)
3
= 19,33 7

ecpud amounks of wonk are performed on two bodies | A and B
wiially ok nest  omd Huir masses  are (M) ewe (M) .w_stquj
The redabion bebween Hieur speals immedinhb ofter Hhe wonk has
been ot on bem is? A ugs T2 U, 8. Up = 2Vg

C. VA: VB D- UA H] rz VB
W - Gy (Gt = Gl gicadd)

2

s A 5
_é.- H.A CUA -\);’L\ = _1’_1_ M6 (VB _U,') U::O

A S VAL Y v

z

VA = Q \)B S UA — \YZ U%

Which /s  answer D’

T ()
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A work (W)  was appl-'e.d on Q bochj From nest  ane aPler
opplying  wonk , the velocly of  bhe kody incremed Lo (U))
The wonk N-q,Wﬁd ko incneuse bhe Udod&, of the loadﬂ Brom

resk ko AV, i6? A, 2w ®. hw,
C. ﬁh.h D. W,
€, =1m (U*_vy?) = L yni (Vo =)
2 Y
From Rog b
Wiy -t om (U, _v2) - Lom(Qu)? =h(Lm U,")
3 2 2.
@a- 4y . amy?
TThe angwer 15 @)
6] Wonk due to 6pru'n3 (Gt e WY Jeldd)
. | X =0
/ |
|-eosesore0ess AT I-uwuuuw—+ Faee s ||
r ‘ )
! o[;fx\ Fspfrnj | = G der )
X=o bl 33 .' |

w @ ¢ v w. ., = o oo & © = WD o
6O\ o, 35 Gl 86 Lo S eal a e K
CO\GH @hse oldl (W olgod HE

Fhep ) ) 3

e OO @osr oZLID N Fs B W b e %
FS —p . - Fhpp aﬁfm\;i\ CRATR e @5}- Q’g
¥=0 . "

oYY o &

FAPP’ K &% i Fs = -Kox
= Blopsdl 51 DA\ e oUW qube s @bl L

K = u:bbd\ Ml ‘
(or W) Wragp s Lk (2" x)

2 a2
Wry - Lk (' xg)
“-o\}i\ (o Se o0 I

RS

(25)
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Pwmwu/a—‘ Fagp O % (03D GaN K3 S o
I e ) : & =
. % -max Pys el o Gld  diy
SIS
V=o ]
}—MMMO— Fagp. P Gl Wl Dyl 05 5 (03l W) ko Ko <
—— =0 byl el
KL -~ max 3 3
. - Xz=o
V=0 ‘—TJ Ej 1
|mce B Fopp - Ww
— Fspring —» |
X -max ' P f
Ly V- max

(yx’)\ké\ o\}*L\..(E) M?_‘J\Gr— 213;J &3:»—&\ w2oW\ wu\;; by % U)ci;i) nglj.l\ boo N o
c OGN Edse de W % (03) 0 Ay et Usots Ul daadss,

l. M agplied  Force compmssed a spriv\ﬂ ko e max- displacement
when  He  applied Porce s nemoueed , Bind  Hie  funad mavimum
Udoa& K= 1o00 NIm , M= 0.9 » wm=60 kS ;

r."‘"” Bolance (osition O Yo 0D U Biop i« Ol 3155 ¥
— Al @R QB S AT LG
AX=lom 5 O\ b i (i o (99 aspaadl Gpthts

: F.B.D

N
© l»&mzanl Fagplied] 'g'lk (_469_,{5‘,«'%
ne
@ lw—a Fopring Ly =0 (9) ssoe e St ol ol < f
)U—»mﬂro — N-= my = boo N |
5 Se=MN - 02 (60) = 120N
(Wonk olug to  Frickion) @y, = Frdx ces@ o’ S L Sead

s ooy () = - \200]

(T\E\z\\ o\l ik QG O (20 = CIGk-a\s &f\gsjj\ bm ol LA;)
s — e
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) i X,z -i0m
\ '+ abpd) o\%)
20000000 Qo B— W - LK (%; - xg’) Xg=0m
xi=:= i0 ‘: '
' xzo = L (ooo) (Go)" - o*) OIGU 058 Le1>)
s 500007 RE T T ™
L&.)h_—)‘rd = WOEL + ke()ﬁ
= -|200 + Bo coco & L\?ZOO S
- ' 2
Wiokal = L m (Ug _u") 5 48800 = L o) (Vg -o) Ui =o

Vg = ho.33 mys

‘_‘ An a‘apln'ed force  o% \oN Compnesses  a SPM\S with a 90NIm
6Fr§v3 Conskamt . Fined  Hie wonk done |o\\j Mhie Fovee-

F = kox 5 10- 20aX 5 08%:= 05 m
Xp-X =056 — X =0 » Xp =05
(-edra{)’) - _19\_ K ( 'Zﬁl _”X,;.Z) \MG" Fdlfp,
|
= 1 (20) (0\52) BRFEis
2 . y 2 « s ,
&0sp G )Dk/»p 4_‘)\ (P a3 l:.,\a) ¥
- 25T (S5

‘Ei'_) In A e Spf‘ma as shown in ?—igu(c_ has a lengha of 20 em.
When 4 mass Mz 3009 is adached +o i and becomes
ak resk, fhe lengin ol dhe spring becomes 22 em .

Find SPV"\Q Congtant * K7 . A o B

<o\ . KDy é
A
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| - When aball viges o a\nd@‘nt th! and  reurns  Fo S or.'an’m.' Poink
of projekion , e wonk done by  gravitakioned Porece ?
A. 2"‘\3‘1 B. —m&h C. mah
D. -’Zmd\n E. Zero.

65 Ge DU UbY Wl Lolbll 5 GubA) dha (i (8 Sl e WL oy Gis o *

l I h 0) mokion
: IR0’ @ W, 00 <135
. &

.(903!\) iﬂ‘)\?—)\
W, = (mg) of cas® 2123

“

:’YY\S L\
h @ W2 b,:n!\s\;.:‘\
L\)z: W\\ﬁh Cos @ = l’Y\ﬂ‘/LCJOSOG :ms#q
@ =0° mekion
f ‘&)Fv‘-qjt w.+W’2 — :“mSh .,.mjh = ZeNo

mg Ve omswer s (E) .
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-

. \’\,\\“_.; Wl 0o dur s 3V d51bN Lz \?.shﬁ: \3&99\ M\ L\» Qoo 6P o“|.:|H

(]

( :\:»L:.m S ) Pins = .él

>
)
&
[]]
—
ﬁ
- .
f—

(Baszea 51581 Pang = AW

2 1& the worK s given by w:= 5t _at +5 . Find:-
. Power ab E=5 .
2. Auuaoe power From bzo —» E=7.

P. dw - joL-g S By, = 1005)-% < hg walt

=5

.

Weo, = 5(-2@+5= 5

Wes - 5(3P-21)+5 = 236 T

P . Wa-Wo

0%
DE F
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15 bhe Power is given by : P: 4E*_ Bkl
Fnd : work Prem E:-o Fe k=4 sec.
b ?
= j P ol ” 5 bt _ sk o
E. A
s 182 J

From e Eldu.re, l.£.(\),‘:5) abk k=0 JE;MJ Wjodg ok E:=15
12 m= 5|(3 :
W= [Pt - Anen wwmeler e Curve,

A P(wadt)
20 b — - W = L (Y) (20) ¢ 11(20) :Qéoj
1 c-15 2
| | A Al + ] d\ee
i l
I l W= AKE = éi m (V;_V.'l)
l.‘l \Is > b (sec) » * V. =5ml/s
260 = L ®) (vg" _ 25)

X V& - 11.35 m /S

A constant resultamt Force o8 (21455) N affecks on an objeck
ond Cuses b ks move with  constant  veloaty of (33)-
Find . the power?

P- F.&¥ . (20 45D .(g
2(5) = ho

o=
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\ve_j.'b LSJL“\ P \{9".. L;JL“\

A 5Kg Hock shdes down aplane (indined ok 35 wikh

bhe horizanted )  ak & constank speed o&  emIS.
The Powes (in watt) which emvi\-ul-iov\a.l Porce does on

Hhe block w?
% b ol s > deyall ob3l #

(ISOO,QOQ-B Sv)
= 560 = mﬂ N s ©

- 5 00)(5) cos 5%
143 4 Wwalt.

{1

An escalabor is wel ko move 10 People (F0 kg &or encl)
Per one minuke, Prom the Firsk floor o8 aslere Fe Hac

Second Floor  (1om above) . Find He req/u'\ncl_ power ?

" : .8 L
(65\1-) e 35 O Pt L U)?ﬂ \}\Jpﬁﬁfhﬁ ¥ A)V No m
cdiss Jb :

LN G GLOBBL Plue & b doypdt T 0y Ll
AN I B e,

5in@:_dk_ -5 d= 10 = dam ‘\’ " lom

20 £ 6,333 wi /% (\minke - 60 sec)

60 scc

Eil; £ Ayt Bt
£ gmd sy

F - mg sin® =o
esalabar -

[m= o t0) = Foookg]
ool § 10*'3}_
(10 0o &4‘( i

il e B

b s
% 5 s
. B9

Fesw.lalbr = 70 = 10# 10 5in30"
=z 3500 N

F.v
3500 (0333) = W6k b6 wat

-
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A Car 1S mam‘na with  Cemslant ngg_g' ok v=lomis kS
. Find :

mass (m= looco kg) Mk = 0.2

Q. Pickion Force

Power o} : B u(\gine ?orrcue,).

’:,r £Fy =0

gK | F‘ - N_ma =0 —> N = loooo N

S, = 0.2 Cloooo)
K

= SloooN

zf =0

:}KVCOSCQ

Pgﬂ'd';om

°
- Q000 (10) s 1230

- -0 KW

(o
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Po\—eﬂ,—f ol emrgj ond Emrw Conservakion

7 s o . % AS . . ‘\’
79 WJ&)\ d;»)"let)\ J:),\) W dl d&\as») (WYVPY MT“ Lvﬂfw.u!» "

- i 2
s @0 b Ly e g ans

Wb Yo 56 62 e (W) fwp) Yo e () asld (s w3 Il
\)Q./'\,;o_ (}\\ 45 1b ) (ONVHL) \5)‘75:1 9 5 0\;5;: \':.\s \‘,35\ Cj? ¢ (ma‘ﬂ w“o:m c'b:

q s w 0 AR | o s .
Fepp X (050 Wl "i’)r{l ' oesls byps bokae s
'w,mz@«— ;o Lk xt) W las &b Oy
I'———X—I' Wy}iu\-” (;v“ aB b Tty Gﬂll},bw 0\'»5\3\3\:

.'qf‘;\a\ Lo, god) 45 freze & & [E] th‘%ﬂ“ by

T
— 1

2 2
] ) L kx
Lomv ms\f\ ¢ L

FopT Y Jhldoe 0558 OB, Gt U, Y BBY = Wl b

63)
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-1 5 B G BB o bt LAINU
\)\»‘3\ oep_, s\ o8 &\»A»\b w,\, G LS\ 5\
R VI VUMV B P X TR

'E| = Ez
Lmul 4 mgh + Lexf

==
==}

.%-_m\)zl.q- ms\r\-,_ + .{.k‘xl
(d_slb)‘ ‘}:jé\\au.;) By 3979\!{765 ¥

E|4. L&)} = EZ
s, :fkelcosm 2 ’S‘KJ

E\ = S’k‘-‘x = Ez

Wy

- a(|<=N)4I<

(0 Bb) B> Jhd e G o Il Laws A3 3 Ll

¥ o bo.«jd Pl Pom resk . Find (v2) bebore md\ins 8'”"“""‘
m:loB
T hz5m E, = « SI\E-1) >575 4 1)
E, -

mgh, + _!_mu,z £ L E%X
%

|

Ly -0 ()O)b“:_éh >575 M
=0 (U, =0 &om %)
© Reberence 7o 59" ag‘gl\\é ¥
h 3 e | (f Ih
8l OPM L) 34 e 05 djﬂb d927 4 o5 _ _ _— +  rePerence
" Bnal Point ”
Ea.- mgh-z 4r_'imUzZ _\2_ k x* B0 Bslus
) ko e o Gols a ls WL Bl 55 0
iz Be - y{gh.:%y{vzz 5 V= \J—Zg'h. :m

Vo= 1o m/s

B Yo JE2N b ol qb,ﬂ\ 029 Pl 5l s Lz 5!

T cu\rm

T (eN))
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b4

| = Lej.) Lﬁ\.‘.‘\ﬂ.ﬁ\ oo kejg. %5\.“.,«\

Find : vcdoéda at 2,3,4

1 ms= 5Kkq , \i =10 m/s
Cackion-less 1
o - E| = E1
[- _\?._.74 \J,2+ v;r(rdh. § _\ik)(/ll = "Z %U; +'7p18"\2 %® .\zkle
L&)y aze v 3
T 3 L Go* +lo3) = Luti wis)
15 ‘ Voz 20mi8
sEm A
) E, = Es
—‘,:’7/‘an+ V{gh. = Lp Vs* 4 V\ﬁl\g,
LUo® 4 t0030) = LV 4 10(5)
VS = 2Y4.5 mi/5
Ez:E! f'iﬂ:ui\ (ﬁoﬂ\(y‘*
Ea= Eb S N O , E, 2 Ey
Eazy € U Lowsd Ly’ thoh, = Jz_y)t.u;J, MSE// hq =0
= L iy

L (0% 4 10(30) =
V\1 = '26.45 VV)/S

18 the b°°5 tharted Pom nesk and moved as shown t Fined -

1. lost ”‘“33
2. Bnckion Poree 1% Pnebac‘d moved a diskance of  (25m)

oned m:5 kg Pom © to @.
E. + w,c = Ea
\. —’?/Uﬁ— Wgh,{- w,,ﬂ = sz ULZ+ mgl'\z
Vaz15m/%

@

5m

(5) (i5)* ¢ 5 (10) (5)

(510103 4 Wy = L
Wy - - 6315 7

- ==

\’ Releremce v

(V‘:o gl’bm"f&!')
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As shown in Hie Es'aum . 1E m=10kq . F.‘mlh?

V, zlm
0@ érj—_ o
1 ds5m (r'ouah SurPace) N - mgeose = o
3om Mk:= ou N= mgeosao  =|0(l0)cs30 e
! EIQD.L: 22m/s Nz R6.6N
i 3 M\ S5o= M
- 0.4 (366) s $k=35.44 N

We - $ed wsiae OB (oL e Lis)
= -—&Kcl (\/Aw
= -3Y4. 64 (5) =7133.2F

E| - (A.)g 2 El
Lmy®e mgh, —fidd = Lmu," e myhe
L Goyus)?, Uosiod(30) _ 1332 = L (o) €22)* . (¢lo)clo) by

h, - 15.3 m

A Pencedum has a mavimum gpeed 2.5 mrs |, Finel He maximum
height:

OA R e edoill ARD piri a0 Vmax  L'> " dbbue

R RV |
2
Lo Vo = g Vs
2
h = Vimax = (2.9 =
95 2(io)

12 hupy = 08m - Find vak pout

ne

E?:':,Ez
?{slﬂmax = JZ—")'{Uzl + %31')2

VZ.’. a\qs VY)/S

@6
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i Lajb gj\h"’“\ o Lojg. LS\.\L.‘.:\

n

18 qboc‘ﬂ attachel with Spring ond compressedd ko - maximum

compression  of  FO om , and Hwen movea WH&% ko marimum

hec:aM:' 0% &6m LBrom balance posiion . Find Spring  Consheml (k)

13 m:= 5Kq. _r_ o
3 @ é Ixmﬂl ] 70% @ :[ h=2.5m
$e2 St ¢ B (st By oy bye e o =il s i‘

E, = E2
‘—zm"'/l*f% kx® amgh, = }‘/@ + mghy (215 O fose Sus ¥
2 @
Viso s Wbl e oi e L5 k —
o 2

Vo zo ijﬁ (’yp;si/u_(—’ ‘IL:JJ *
. k (00F)* + 5LID)-0F) = 5(1o0) 2.5

K- 653 NI/m
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As ghown 1In E{aqm , Find coeflicient of Prickion f‘k V&
m:lokj omed  Fhe bodj Skarted From rest.

©
K= 2000 Nim
. ® Vo= 2m /8
bm :
, o6
LiAdAdAddn . Ht\\mmuf-
b:damep:ﬁ;“ow
El + wg . = Fz
mgh, 4 wg = Lmyts .likxz

WM + wy = Laotdt L Ceo00) (e:5)°

Wg- -330F
N
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3

S—K: ﬂk'\) —> MK = i]&_
N

41.25
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A Porce  (P=2N) acle ony Ahe Yolodk
belweern A £B
A {_B pop— "'Q..M" apar)—.

IQ Kineltic Emuaa o? B‘ock al="A" "'s )o_df'
Find  Sinehic fuemy °F Blacle ak* B”,

Sol \
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\,‘I Q \‘ == = — ks - =
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%‘;‘\MG——Wp 3 mg\« A L\mv?" = ma,L\ o L qu_
(' 2 P o

ANSHo &€ des P oe 7308 dadl) U
ST ols| LS XD SHRY Dl e A s,
TS5 o5 o) guis SN 06 131}

(-3) 2 v2(a-31) (N +lo = KE2




T@J QAJL\ . Leﬁ g‘\ih\ ————IMAR ABDULAAL AWAD==
)
Force 3\ Llas G, (%902 ) otes god 4 (U) s 120

V- (')6,5, )

U= 3x'y@ —12xz  , Find: 1. Poree ot (1, 1,2) »
2. magnihuele of Sorce ak (1,1,2) |

F'x: ’aU
DX '
&2y Cbe 0 N b, Dotea Gady %
= ~(Rxyz® - 12%) K X Ll b Sold G kit
VIR

F:} = T_SLL = - 8)(12'2

<4
2 = zau = -(bxyz _12x)

oz

Fo B4 Ryl Fek o5 = - Goxy2® izt - @x%2Y —(léysz/.\zx')% |

F ook Q12) Voo F s (FHob - 325 - 20k N
2. \Fl: Jeuodt 4 -3t , czoyr = 55N

EX: A Potenkiol enorgy  Funckion For hwo dimensiona Force s
in the Porm o2 Uz 3% Y Fine force Hak ocks ok
the Poinl" Q1)

_

i _ " 2 "
Fx= _g% - -6y Fe-éxg? - 3xy
Fa:—%u_ e Fowt) = -67 -37.
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Ck"8": * Momentum and ImPulée ¥

:l/u‘? ) (K .M /5) \4‘2;*7‘\53 43]333 =\ ‘;L“r" U\ykZs o~ (5'6),7 :{f:’\fyf &3”5 K .:’“ -
a4 % iz : 1=
. " Nedkor quantiky Y daros

* Momentum (P) 4b i:é *
ﬁ = m’\-/;
2 _f ] ma = m ﬂ = Cﬂ- (mv)
JE ok
F. JdF F- AP o AP- T ab
ok 8 At 3
£ 4 bl U 3 g e, o bel D 3 %
7 Ge ) AW,
Mo lmpulse @t -
I = Ap = p2 _ pl = m\/z - YY\V|
i = M (\—fz - \/|\
.i = J-E Jl; =5 *L\Ji)) ?)) NP BYTPN é,kbgs X
(Y o)
- - ‘
L= X-awﬁ bDE " éfmk}‘égs‘ s W 3 K

_* 'E__ZS:. c?rom &igu.re SL\OLUY\ 5 IE' \Il JUSL beﬁorc Q)His]on a,n_,,] \lz Juél— OE"U ‘LE'
Find = L Impulse

o Aveyage Porce  exerbed om bacj-:j if collision
kakkes  (0.ol) Sec.

(m=2kg)[- -« (v= 30 m/s)
=R = @'-D’LV2= domIs)

( ‘)L.uﬁ“ ol;b_ﬁ
Vo= Qo (Gaaloll )

L W e e s ]

— o R AA “
a X P g N ( Neckor CLunln'l-ies ) v * _apeia n_“,JI_;é;\‘ {\J\ = =30

T (TN - 2200 - can?) = (loot) Kgemls

= loooo,\\ CNY.
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N B lass 50 6o (1] &6t G Kby 55k plobel b o
LE Goluy Gpw L) 0l & Ol 56 polodll
~ . Al (puiis Byleatl (g3 plabap | e (2] Lent G
/;; iy @ be s i) Ge dehy
I, = I,
LAk,

n

8350 Baall Al BEIL, Vi Bpuad polatll Llepl) sgal [ eyt 6 Y Bells (-
Byl 4 b\l 5 e Spb

(5530 Aajil 5 Ch0 T Blie A b b eyl sadte= (2] Lo 3 T (e B -
W Ol 6e 51 ,50e 5 B ad s e Ei Gllbsy - gudll o b Caws B Lol
F,ob, = F, DE,
T vy 1

EX: 12 the ball (Shown n the Figure) , was dropped From rest  calli oo

With 8rouncJ and reversed  with e@eezj 0% (3 mis) , Sind

I Impulse 8. Avg Vorce exerted by ground , & llision ‘akes
S1& m= 2K<3 <« (o.0l) Seconds.
@ \l;':o
Va é | "
__%L' By 60l Aeboupl 15 Wl ot R £V, —
v
a: 3L blel e ¥ |
2 T b 00/ VL plbodl o ¥ - L
b Q‘wc c: (T\N‘L\ ) SR OIS e

Vy==lUm1s \, =8m /5

s S
Ea‘— Ex Vq = Ve :33 ml5 __% é
2

m%\r\ - LmV, :_C = m (Vz -U‘ﬂ
Vi = \l_z—g’h ,:.\l(q.%l)(lo)Q oo T (8] M) = Lbh S kgm /s
V, =V = —4)mis ,
N ! - w = = A
x O Jaud oyl U # _ Fag= I = bl 3

A\
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?» #*EX - (In the Ei@u\re Shown  below )

ok point a o bl with Speed Va= B5mIs and
onstant  acelerakion o2 (@ = am/s2)  while tie mass of e ball = 1Kg .
12 the Impulse  done Bom wall s f - -bs 7 Kgmis Find \11?
ool 35 Al 02 Gl GpB B e gl (W) B ¥
W opouan 38 dupull sy bl (elp e o
Vg - V4 20 bx a d=5m %
vg* = (5Y 4 2@) (5) O— ;
S B R .a e HAE s Q)
SURIEET w2
f = m _\) (
Y, = I s . —g? L6 - -3830 mis L (o2
"~

g B F

|I¢
/ >

A Soccer boadd has a moss o (o.v) Kﬁ e Ini l-iﬂﬂ:lj L os rY\DU'lv\ﬂ ko the \e?‘—
25 m IS , bul Hhen its Kicked - Afker the Kidk iF is moving ok 45° UPW‘J
Lo te right wlth speed 35 mi5 . Fnd Hhe imPuJLée o2 the nek Force

Hhe average nek Eor'ce, assumiwj collision kme Ot = 0.0l 5.

Joil s GD st hAy s Bb Jb, © ok

P olbis)) Sladl, G0 e B8 DL
,,450 :\&w‘gﬂ\ -0 A I C“;"“‘ Ol ,
V\ = 25m )]s ”
—\7| = -25) , Vixz -22 ? > VYy=9: Ny =sz" A V7_\~53
Vay = V2 @5® = 35wsb5 = Q435 ms. P = 24357 4 24.35]
V'LJ = V, sinQ@ = Q4.15 m/s
T:xz m (Ve -Vy) = euCauadst _(-25)1) = 194l Kgumls,
Ij =m (Vgaovy)) = o ( 2435) | o) = 44] Kgmls.
T - 19ad 4 aa) _y \T! = JOaay ,@at - 2223 kgmis.
Fauy - I . lkal 4 433 L, |Fagl=d0e)® (0" - 2222 N
NS 0.0\ 0.0\
: : - Al 4 g o
.o @ clurecl-.on of— L— l:CW\ (_3\ - l._.qv\ qc\O :2.6»“‘5
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_E_)_(‘. & \mpulsc of net FPorce was (f :—\?-II‘.Q.B"ZJ'\ Kg.m /5

Find  Hae cu\ﬂ\e "o

\/7_:30 mis
IX = *‘711-?
o X

Ty o MUy - Uy (x -ax;s)

Vix = 201 W7 5N s ol

Vixz Vaces &% = Vo cos (180-0) H Al o b oL,
Ly = m (Vos (R0 -®) " — Vix ) !
-13Y = 0.5 ( 3o cos (180-0) -20)1" Sy 300s(Bo-0) = —1F | 90

1RO -® - c&ﬁ(-lq \ = 1%, 8°
by @SR .

EX: 18 P . - Yt +al, Fnd : 1 Applicd Fovce ab £ = lisec

2. Averoge force fom Lzo to L= 3 sec.
F- 20 -1atk -k
ot

Ly Fetesn) = 2c)-b =4y N

A
- _ = 6
V P@(E:B) - 6(3) Yez) +21 = 63 Fs.m /5
rcwj 2 .__Zzpt_ . PP -

ot

Ly  Re-ey = & kgmis

Fw:j: é%éﬂ\ = Iyn

*EX: 18 Fo 4t 191,32 Fnd lmpw{SC o8 nek Force From -9 Lo k=10 Sec

‘:‘L lo
1-= g [ de 3 g(%z-\zk»f‘z)dt :‘)‘-}Q.-(KS.m/s.
| 2

*E__X__: Erom E\‘SMFC E{npj lmpMISf ETDYY\ (15203 Lo (l:“-‘ a)

o T=JFdb (g Shiun)

T = L GY(20) L Y (90 = 3Bo kg.mls

X e

J
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S\l @l D

————————e——— | MAR ABDULAAL AWA D=



F o s .
=Laoa Al . Leg AL OMAR ABDULAAL AWAD==
.9 U e k"j\'
..E_! . E;V\CJ l) i 2) 'FQUJ (A{: = 0.1 SEC) "
\]51 ‘
V, le 2 s ® = l0cos30 Vo= lom/s /
3o” Vy, . 2.6bmls 60 /
= Ll
\/5\ = Visma@ = losndo b 45 /
= 5§ mls V,= lomls ?

®= 40+90°= 150’
S sl £ G \L,\;J\“

t AJ—\»L\\ Ql\‘ib QA&O\;'\J‘:

Vox = V, @5Q = 0 Cos 163 * i,( =m (Vax- Vi)
- -8. 66 mis N -2 (846 - 8.46)7
Vltj‘—vl BInAQ = Em/S . -34. 641
* fcj :m (Vay -Viy) = 2(5.5):0

% So, \fcwﬁ:_l_ = -3%6.4 Y N

Ak N
\- T .= -34.641 Kg.mls:

.E)S' A Seccer bl has a mass o% (0.3) kg was Kicked as Ghown in the P.-awre:
V, ic Speed  of ball jusk bebor kidding  and vy Jusk afrer b
V, = 30ml5

Fnd : 1 Impulse  of  neb force. @
A. AVeJra@e Porce i pbk= o0.015 s. e |
- e\ \ ° V\=2om /5
\ 30 8| !
e ‘\ \\\@é@"- |

2 \ ¢
| S .\ G B Vix = V, Cos ®
35/ . 5
v, -\l/ - = Ao cos 215 Ix: m (Vy, - \)x\\
Vi
J, = =BM4 Y mis = 0. R 1268 - (1640}
Vg = Vi 8in® . 90.361 Ky om 15
.
s Qo sgn S 1:5 = 0F (232 - (-15))]
= -5 3 mils = 913 K&.mls
"4 = B :
" | T\ = J20.30) 4 (@9 = 332 Kgm!s
3o° \IZX = Vo wsQ —E: l 2 2036’; + 2?003
° Q =656 o Ak
35 - 3o ws 65

2 12.63 \ mis

sz - 30 ws 65

= 9.2 ) mis
T oenly
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Viaa o Voo Bewbe pabell o Vao VB b ealonit ¢
B el & et
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EX: TTwe \9‘.’der> with  iferent  masses

move I'owurc‘ each OH’\@J’
on fndkion less ar badk

, 05 shown in  the Figure , APter they
Collide s\id@f (®) has a Final velocug o0& (+aAmig) . Fnel:
. The Bnal Ve\oc.i,(:'j - S\Qder A .

2. What (s the (,hcmse in  mementum anel Velcu‘.g For A and B .

3. 1§ ocolision takes (o) sec , Find avenge exertedd Porce adked

on bod:j . Vp,= 2m/5 Ve, =-2ml5
—» 4—
bk T '\
m, = 0.5K mg= 03 K
My, + MpVp, = MaUs, + MeVes AT 3
0.50r2) 4 (03)(-2) = (0.5} (yp,) + (03)(+2) @ Bebore  cpllision
1. VapL =-0.Y4 m/$ A | & |
® collision
2. APA = pAz__ pA‘

%Kdnqy\oe in momentum Pc{ A"

= Ma(Vao- Va,)

o5(- ou-(2))7

= '\.all\ Kgml.s

APB = mg ( Vg-Vg,) = 03(2 -(—2)3? 2

)

L2 T Kgmis
l‘*F}A & AP@; = 0 U oboii Sl &2&? = dbrla %

DNy = Vap - Va, = 2- (-om) = Q.Uim /5
DVg = Vg, - Vg, = 2% - (-2t = U Twmis
Fap
[ " A“ M\bﬁ B\;g ne)u M\ (.5(‘_ L‘.'J\;Js‘ rDlAD:d' MS"] —> [N
IB 2 APE, = mg,( Vo - V&l)

- 0.3(a-(2))1 = 141 Kgmls

Fre = Lo = 207N
au5 oy

(veQ)
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¥
E¥Y: A marksman holds a rible of moass . /Y\R_- 3Kqg 5 3o ik @n
il . E.' bull E of— SS = 5 > herize whith
reco E’E&lﬂ He res a,w\% e moi me g or n‘—m.u.ﬂ

\le)ou'lg ok Vgy= 300 mis Whak's  the recoil velou'% o2 the rebile-

A v‘J /
WR? t — S mg = Sg = 0005y V%ﬁ = VR\ =0

T e =V T
// VBX:Boomlsf L taile, 2 w03
:\;\;;{3\3 Lovo e (4 A

n

Pl = P’L (e ‘L’ﬁ.\_\ é_“7(;5
mp Ve + MeVR, = megVg,+ Mg Vg,
o = 0.005 (300) + 3VR,
Vg, = -~0.5 1 mis.

EX: Following Pgure shows two lodies on smooth Surbace . body Ny

Wit mass 20 Kq , inikally moues ab hmis  paralld Eo x- axis

b cdlides with oody "B which 5 10Kg and is inikially b resk. Afker
the collision bocjfj A" moves ak @m/s In o diredkion Hiak maKes an ay\ﬂlc
oL=30° with its inkial direckion , What s e Fnal veloady of 8" T

®© before  coMision

Vax = +4 0 mps ANZE2—----TCJe
New = O Viaxz = Vo cosot @ APter collision IAZ
Z
VA\:S z Q = Qews30° = L33 Tm1s
y 30"
R:\S:o VA\J-)_‘—' V2 Sivi o, S o >:'
= \ r\\ mIs
Px P v
\ B} 3 . Usuf A
) 2 VB»Z’- 5 | - Q.J
MAVAXC + Mg Nax, = MaVAx, + MeVay,
20M) + o = 20CLI3) , Vay, | Ve, = Yy su 4 (o 2 5mbs

Vex, = +U. B4 t mrs

© - |:q\;\\ (\)&!2\)

P \ 2 Pﬂz \/g\‘.)_
MA Vay, +MgVay, = MaVay, + MgVay, Fain <_'>~
u.54
o = 0Q\) 4 lo (\)g\j,_)'

o f Iy Lol aduw 52 &

. ¥ Al Gilic e

coa )
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#* Collisions colesuaidl #

M) Elaskic collisions —s  djyuh SOwsuai
e Wbl WL Blas s ¥ st bgee Dbl B GES Slelon) 6o sl 10 B
BRI G Bl ¥, Sl Pot b S R CIRUELTE S L ST TN (R
L eubiy il izt Sleouan (s d
K = Kk, ( BK =0)

§ Kinelic energy "

J]

Z 2 2 ) %
M,V _)2_ Mg Vg é_mA Va3 + % MmgVg, - ®

2 - P, % Bower o G Ml wlbllh s

MV, + Mg Vg, = Map Way + MRS, L @

© [Ale =@ @ Eeelsl @ ik <kb

i . - s vy @ S . >, . .
00 e AN Qo Wavse Pl O A0 A Slobadtl Pluse B Bl ¢

R oW |
OBl Gl e o G pelall U B *
VBI - VA?_ = \/A\ - \j&\

> ) ool U 5 bs GhS Wil olb o

“

EX: Before aollision . APrer  collisi
1500
I-_A\‘VV"—é B Vaz =7 Ve’-":?
A o I
V ] Zl =
Az R mIS Ve, =-2m/5 Finel = 1. Pnad  vedocitipe CVay, Vp-)
my = 0.5K = O ‘
9 me = O?)KS a. Exer‘-ﬂJ Eofcc Om“A‘l l'g— AE:O-OlSCL-.
1% colligion was elostic -
N
¥
MA Va, + Mgvg, = mMaVA, + Mg Vg 4 - Var = -Imys — V.= t3 m/%
2= O

0. 5(2) +®3)}-2)=- o.5 VA, + 0.3 \)&1

0:5Va2 + 03V, - oy . @ BY Th = ma (Vaq — VA
¥ Vg2 - Vaa = Uy, v, =05 (-1 -2)
Ve, - Va2 =y @) = ~L5 Kg.ml/s
OR g2 AR o | fA = W5 o 50N
MODE 5 5| Al ) .

(AN
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@ IV\ das\-ic Coll isions e ;‘b\-ﬁ“o&' K:bh)hd;i\ )
P GBI B Bl s 0h s Wi o AN BB s G55 Gl St b

AR & 20 w C Z . »
VN LN Y e \f‘A\ AOWIN B2 Bbm ¢ Ohpel L s (b s

KE, # KE,

(loss mw&b) —> ODXE KE, - KE,

TR 2 2 Z 2
F(Emavhs s Lmevg,) - (Lmaud o 1 me Vg, )

n‘\A UA\-\- mBVe)l = MAVA2+ m&sz
EX: TGnd : 1. Final vejodf:’j o& A Va=2m/5

Ve, = —\-5m/5
2. lest energy- My = 2Ky (~) . 4 . me= 5 Kq
VPQ?_ \IE) = 0.25m]s
MANA + MgVp, = MaVao + MegVg, 2 e ’

L. Vaa. a2 =237F mis

2
K- DRE = <1€MAVA; +‘Jr):m6V§> —<'l—z MpVj, +-]2-m6vé\>
- (5.8) - (9.425)
&KE = -3Aa153

I BePore  collision

Eil COMp'e}dﬁ Inelastic colision

psd O s O e Glaws Pahuos = polad) 1o (3

A7 a )\ o CIC NN :{5_)7_1 s s ls @—_’

P\ & Pz A Aﬂ"fx co\lision
MpUa + MgVe, = (Ma+mg)V, \ hAl®
KE, #+ KE2

GBI B Bl (Lo LdsS
U " abai

IEA A
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Fned : V. Bnad Uelocija R.&m& Kinekc e,neraj.

) V\:Q 15 Vo =-2m /s
MAVAL + MR Vg, = (Mma+mg) VU, o e b
0.5(2) + (0:3)(-2) = (0.5 4 o0}) Vy E—) e——f‘;ﬁ J
ma= 0:51¢q mg=03kg
Vo= 005 m/%
\[7_:?
2 ;
Ke: L (marmg)Vy = L(05403) (05)° A [B

¥EX: Following Fgure chows o bwllek & mass (Mg= 10g) makes o anplelely

inedaskic  collision  with o .block 0% weod  of mass (mw 3l<3) Which s

suspended ke a pe/vxolw(m pfter e impack , the block swings WP Fo
maximum  height (h=10 om) | Find : Inikiad speea oF e bullk 2 e
Wbock s mih'cdl:j ak rest.

® |

oo T weed "— ~‘_l'
(k\;m_ by k) et 90, s :yé» "”“’L:.l blodk to
o s EWSH (st )

NI A aoloy plweelic
" i 15 i Lathyos b3
E. - Ey b_y A\, a0bo M U5 i Ya

%
| -
L tnpem YV, =

. (Y)’lba\-mw) Sh C\"{f\ \lj\»b:';s\ \‘.S\;

@ = v 2.81) (o)
=LY m/s

P = P

MV i+ My, = (Mpamuw Vs

0o0\Vp + o =

= (o.a14+ 3)(\M)
Vo= - U2\ Umis

oy e
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4 EX+ A looo K3 Car \—mve\iv\ﬂ north ok (A8 mss)  collides with Qovo Ky

bracdk | 1% Hae  bwo  Ndhides
rmol udocl@ a\ﬂrer impad:-

move  awoy From impack  poink  as one

5'—GX|$ Begova
Hadd ‘
? e ¢ 5 sl aw » H-is
\/C{j: a5y , Vg = © /;ﬁ@ —> ;
V'T': 5m /5
-
e
VTB -0 g VTx = 15m/s CA/ Ve = 25m /s
v Mc= LOCO KS
PX\ = sz
mCVCX +YY\13V(:X = (.YY\(_-\-Y’)/\%) VXZ -
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lga it Loy L

\E}‘ 1§ the Cﬂ\ivxcle,r rotales and  Frichon is heﬂleﬁ‘.b\e . Find  the acceleration
of Hie cable .

F=an
I - LM Rz - R= o0.09.
2
1Bom
2
I. L (w0 (000 = 0.162Ky . m* M= hokg
T: FR = C\CO-O‘O:OGW MNon
ST . I 5 o= % s & 5 ¥ s BX -0.0f () = ousmis|

\_E_—Z(\ A wheel (R=I12em) 5 mounted on a Fackionless , honzontad oxis
Haak 15 prepen dicular to the Wwheed ond  passes "hr‘o(,tﬁ\q the Center ofF mass |
of the wheel. A light  corel  wrappeel around  the  Wheel &upports  mass |
m= 0%} Kg , as shown in Pgue . 1f it releasedd  From rest Hhe objeck
s observed to Fall with o downwercl linear acelercdion of 3 mis?,

Find He moment of inerbia ( cF the wheel) abouk gven axis.

F.®D T 1@ ZFJ: mao
" '@ mg-T = ma
ottio)-T= o3+ (3)
T.". [LC‘ .U
T:- TR
sT: Lo X2 & = _3 - 258" |

TR - I
49 (ou2) . T (28) — I1=00235 Ky.m?

(129.)
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lgs . Loy L
= A (ot Wb ok

fown oty WAL oty quak Uiy Lpppl) Pl o UL AL Bl Gln

Do,y placBl el he dblpll abuadl e ¢ LG LS sl sl g Pl 33
D e Aa,dl plar B GBI i) Prie freme Golug GBIl 0sp03 The amls iz \aioss

b Ll Gt laell G

my m—s |

ET=(L+1d -
Sk = CM|+-m2_)a

ALl

O Gt ¢

) ,AJ?’E“ " Ih UJ]_‘L_L\ -

LY ee & s )38 1, e ‘4.99\;.:_«-_',, Al L 5 01:"9\; 9}—_&,’ L

R\
G’ —E: F*R = mj 3¢ 'R = (0-?) (\O) (.0\)2)

]

= o4 Nwm

=0 = 3 = I 5"
R 0.2

2—[: (Im+l_w)0( - Im: YY\RZ
o.84 - ((0.3)(0\2)*y Tw) (25)

mg Tw= 0.0235 Ks.m'z

i\
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logs Lt by L

Rz0.5m m oz F kj
Ty L
From Hhe ﬁiaure 5 Find linear aceleration (a) mfZKfi ‘ j )
'ng;\}ﬁ r;\r_‘:‘_‘_\ Q\J,,j\ o%s o= Jon :L.l,'.c- 25>s i \:’> . M=0.8
P T4 |
2T Iy O f
ér = Ma
ms: Ska
i% =z O
N-.m3 = 9 — Nz 7JON M ,‘n__qzj
fk z ﬁN 2 O (10) = ‘L‘M T ‘rﬁ |
' — — &
ZF = Ma = - - : ’ .K
—|‘;~ ﬁ(( = Mma T, bz 1o .. G) i Mz0.9
™
T 5 @ :&5,7)\&«0 T 5 O o Lube
. /_— — N
(L-TIR- I<i\ T-L MR
R ,
0.5(T-T) - o0.25 (i.) @ - 0-25|<3.m”‘ R=0.5m
0.5
2F . mza
TY\3\3 = —r'l = m3z QA
50 - Tl = 50\ @
B W (ol T, -Faz=1t .0 osedt Co ) ¥
MODE ,5_5 8 ~05T, +05T. _0.5a z0 - @
T,= 33.4N -Tp -5 =z -50 . @

To= 34.15N
a=- 2.3% m/st
(o0 oo BB 5 ponl 68 e a1 Bl Chapter () Flws \? 2 Ol Vo 4
c (S,B8 51) Wl dloy
G aorgs 4 WL skt ot 150 570 Wrst) (BLA O 4 Py 020 Gl
(T, 5 T) A0 g G o GA e A Rl (s St G

7174 )
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F -2 - - @ W= [ Fdx Lho Wyl U 3 *
: —b ¥ “

X, X2

|
W= F (X -X) it O3
W = AKE = J?: m (sz = V,l) [ ;i;oB 5923\

\M:j'[ Jo bl dbe) U 3 *

W: Tae =T (0,-0) 3 .

(CHG ey 06 J &3 )

| w = DKE :JZ_Iszz_wl,)
~ )
rolakioweld
(Power JMC ) forcc) (Power due Fo B‘ftiue)

\_El(\ An eleckric motor exerts a constant 1o Nom  torque  on (drmc/|6\'one . !
Which has mememt of inerbia  of 2 Ke.w\l cbouk ks shfl . The 6&&"6%’)
Starts From rest . Find  work  done by moker in 8 sec , the grind stones

Kinelic energy ok Hus bme and Hie avercye power delivered 5\\5

the molor . ST= loNm , L= & Kﬁ.mz
iT :ID( — X = I = _'Q = 5 f'th/\Sl —*’ Pcl\(g = _A\/\_) = léOO
I * Ak 3
_— [ Xt” - 2 -
A@-//u/(+al>(|: __%CS)(i) o 16D ol Pcwj = Aco W @
( W=T 60 =10 (160) = lbood ..Q
| OV pnd
W= OKRE . g, _ KE/' 5 KE,z 16003 .- @
Wz = W, + o E -5 Wy = 5(3) = bo Y‘o\cJ
KE = _\2_ Lis® - Jz' (2) (uo)® - leco 3

A€\
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(—Fj(_\ The f—’.‘aure Shows Fwo identiced eniform rods of length (L) omed wmass (m) |

\aol;h rods are  velaking  with  angular sPeecJ (w) abouk an axis pmpemh‘culwr
fo themn  one 90331\3 H«rouj\'\ Hhe cemter CL center) and Hhe obher one @

[ Hwough its end (Tewd) . The work needded o seb e two rods inko

yotahon with Hie same (w) is 3

| . Wend = W center d: Wend = (V3) Weember

b. Wend = DW center €. Weud = (My) Weenber

c. Wend = H W cemter 1

| a Iwﬂguf CL Icm¥er=lJ?:ML2
! C‘!’ n)  —8
| o — — —
L L
2 - 2 |
anber = 4L b =L (LML) w
ZCU\W 2 2
|
| 2 2 %
| L (X
| Wend = L L W L (LmMr)w (Weter)
T
by ? _ ) | 2 2
= b LR o ot _)_A(Z<EML>)»0

[Ued = 4 Wanee ) © & 2 by
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v I =y
(An\gular Momen bum ) O O Lo bews
!
L =rx ? = T x mV = rmv sin@® G: OV e 1)) ;
1 —_—
i P: m’\7 L = 1— CJ

(Q)J 0\;—1\ CEN \:Z‘a (L) oy ¥

@ |

® ol 2o B) L, w ol 1 detd) oslic gube o

) L gy,
O Guall -, Gl ,w ol Ald) Wlee e
SY = dmy - 2T - dl ket
e dt P db
| ST - JT . I
dE
Ls 21 - el o0 we-

(5123

0ol 90k D ose db Ge)bl sers A B LY BN @S &

OYs» 9z ds> H9ns

[EX| A tarbie fan in a jeb engine has a moment of ineria of %5 Kg.m? |
abouk its axis of rokakion ,its  aygular vdou'\—j is given by  w= Uot? rad /%
a. Find ne Ean’s thojula[ momentum  as fumdiow of hwme.

b, Fnd nekt H:rrque on the Fan as funckion of tHime and ks value ak k= 3sec.

P. Tw . (25) (hok?) = loot?
1 =df - d (oot?) - 200 F
dE dE

= 200(3) = oo MNm
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Ly Gt Loy S

\?_{l Find  linear acelerabion 7a" in the En\rjwe below ¥

* L, - ¥imV, sin® = Rm ¥ sinQ0 = 05 () N = 3.5V
\);3“ e
|
|
i »* Ll = H Mz \"’3 sn @ = RMV 5S40 2 0.5 (2.) LV vV
oy
-k L—3 = 3 M3 V, s5n® = R ma3 a sindo = o5 sy - &5 V ;
= 3.5V 25V - FV
E Lkol—ai - 35V + ¥V + > _ 7
3 =1 = dLtoral = d (?V) = ¥+ dv
zT 4 :I‘o\
M;ZKS

m,. =+ Kg
_j o)

Brickion less
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logs Jlt . Loy gL

b3 (2 s plib G Goen s b1 Uil ¥ - —— |
bas 4o o0 ogall Hlaed) Gy U, ) Xy \ [ |
Bl Ll » l
ZT=- maaf |
= 5 C10) (0.5)
=25 Nwm
ZT-%a 5 a=. 25 - 35%

=+
Bls 03 G @M vler colslee §5 G R BIN Gos Awd) Kése 3 Ul ¥

sl bl e @ Gay BT

I—ET_(\ Gladate  Hie a@qlw{ momenkum of a4 bow“vlj ball 6P.'nn§m\cj atk

45 ven Imin .

<
1\

PO
>

>
z
\)

2K (R) (45)
E 4o

I -2 (8)(o.i5)* = o0%2 kg.m?
5
L-Tw = 0.0%2 (LR - 0.33 Ks-m2 [ sec

\:EE‘_\ From E.sure ,i? the rod mass (M= TFo Kﬁ) and av\gudar vdocj.@ (O-sz]/s_)

Bind He omsudaf momentum  of  the 6\35@'%

L=Tw m, = 20 Kj
.]: = II + Iz +* Im"\b QY‘ mcf
ek

= mlr\z'\' mir’lz “+ ‘7 MLZ m2 = 4o \3

2 2 ij
;20(5) e ‘io(ﬁL)2 5 L Cray ()
2 2 I2

L = Ibu m’fj

333.33 (0.5
- 14b. 66F Kkg9.m*/s

n




OMAR ABDULAAL AWAD

lgs . by gl

* Conseryalion of am\gular momentum X
- OGO e B B

G720 v O Or e Pl Wb W 3wl @bt @ hi- Al 6 Gle WS U

| B OM @ OY

| 2—[—: O
o)_—E 2 O - L= Cohs\'om\"
ot
Li s L‘F =y I,w, = Ig Wg

!

i \E_XJ A solid sPhefe rotakes about an axis  Hhrough ks center  with ~
a peried & E sec , & had a racdius of 120 e kefore ks

«

|

radius  became 30 cm, Find He new period of  rolation.

—_—

Tiwi = Lewe
,,%',V(a}(%() :%V,MRE <_9$‘_’>

&
=] ”;’I

/

4

(1-2)2 = (0'3)1 — T2 = 02125 sec.

Ll |

5 T2

—

‘E(_‘ From E.‘aure Find ow\aulaf Vdod{j when Hae boc,'\\j reaches o point

|

| Y- . 2wm From the cenler.
b—t
| C =k
Im' \:"' - IM,WI& = 'LMZ W; = IVV\?_ Wﬁ- M= 303% m:_}ij ‘
voll qromd ———
1 (IM\-\- LTm) Wi = (Im1+ Loy | WP
Im = LMRY = L (3% . dookg .m® = Lm,
2 2

T, 3 s Oy b

Z My = m@q = Jo 63)2 = 630 \(3 m2

T_mzzmr; - Fo G2 - l00.38 K e ?

(aoo + 6%0)(2) = (900 + 100.8) W§ s wg=z Brodk
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g b Lg L

‘Ez({ As Shown n  Hhe E.Sure i® two clisks were abtakdnedd Fogether andl

2

rokake by an angulor velocily  bogether Pind  this angular vdocL@ Y3

there are  no  exernad Forques-
In'Wl. — Iﬁ [“JF
2 2
LR wp +4 Mo Ry wg = ("{(MARA'*“MBRB)BW‘?

L 29@f3)+L (5o (1)? (15) = (L (20(2)" 4 (50)(H)") wp
2 2 2z

Wp= 1.6363 rad /s

Abler b

&Pof‘ e Qa

e
Rg = Hm Waz= 3rad/s
We = 5 radl /5 Ma= 20 ¥g W=7?
Mg 50 Kq | N Raz2m
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logs gt Loy L

Cha,lnter‘ 47 = Eiuifibriwn & (o)

CobuN e G Welus G413 U B el Gby ¥

| 2F = & Gt s C\m -
I
| gT: (&) \J )JJJ‘J)
|
<V - 6 :\_J\>)\ o}.ﬁ)\‘3<__ ¥+ 5 not
T-FRLFR ()—I>J in shakic Ectufll“br;um
= AFR

Lo O3V B 3 gud sl iy,

2F. 0% Lo « e B F
2T= Fe.Fg

| -8 nok jn shakic eglu,&'br.'ww\

2F= aF _AF -0 — Voo 3 %
2_[ =z O “The boc&j s wn shkakic eq;ulll’bﬁ‘um

2E

% Cenber of grouiky ¥
(CE:AP\"M ok - = 3L )
PUM a2 (e dgopirl Gall Wozes sl bl ¢5 e dob, B bl G 355 -
RS LERCTS A M“?J\ Hhe Y ydu\: Usbs

QR by Yeod'se oarls Bom et be A o5 Us Losedl G dlia) (A2 S
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Wi Uy e\ 05§90 hre @hai g pewer LU ST L (b)) Sl

3 ~ |
|
| iTcO) iF:O
|
Shye by B slale qeodl 3 b Ui db Y g Gl .
C Ol T b B U Byl fl Bl B Bt 3L Shye X

Losedl pld T Gb It *

[ center oF ﬁrau;Lj] - [ cemter of enads

Ry = EMe o mx cmade r o
(28 M, 4 Mg Ay ¥ ) = o
= 3 [ 405 3hye 020139 il
\/Cc - iM_‘j - WH:j, 4 TV\z,S.)_ A
J i =m Mz x MY |

Qo W Lwsbdl 555 a2’ B (sl L s gl BBl beo s

™M =lo kﬂ

! Exs Find sravi\'a"'t'ow-‘d quue
@ (i, SULI hse 5 ol 3%

L\m . . w !
WULL, ghall ddle  plesill G

i
T.rr = mg )
loCle) (H) = Hoo v.m

"
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r‘mm efgufc |f' the 535\—9444 in stabic ECLui’l."lgﬁum ? rilv\c,o i TéMSiOV\ FC:(CC

2. Reackion Porce

WM [l kg ( Reackion Force ) & dhrite %

e oad ) Ll 2 (4 Bl ey S5
A\ 29 L Jeil 5500 e oy B el

W ASIRC RN
<Fx=o0
Tewse - Ry =0
Teos53” - Rx? °
ST . R e ©

icjzo
TS\V\@ e RJ..M\S—-M\CJ 20

. goo .- @

02\ & Rj = lopimeer =2 —> 03\ + Rj =,
2TA 20 —> W\Srl + Msfz - TS‘\V\GL =0

. (A) va;u Vo= “ " 6ool2) 4 20 (k) .03 T(8):z=o0

- ok 312.:5) . 18%.5 N

06T = R x —> Rx
0.8 (212,5) +Ry = BoO -~ Ry

0.2 T + Rj = 300 _s

@u_\\CL\’o\
o = ‘o' (
ko' (559 \ = HAF°
12+.5

valun
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