@ﬂdl Exam Review Solubions

1. A=8%¢c"
L [A1-[837Lcl”
S LT=077)"(LT?)
- T = LT LT
o L'T' = Lzuvm T-ﬂ*"’"
('om}mmj ex}vomnl’ Pﬂwﬂ-‘; we have 2n+m =1 —@
-n$dIm=|] —@
Milliply ¢qn-@ by 2 and add tv eqn-©

#m=1
:ﬂ’/z{’ﬁf'}"mzz
® ps5m=3=>2m=s
Mulbiply ¢qn O by -2 and add bo e4»-© -
-—‘In+——;rtﬁ =-2
_”.‘.;zﬁl = L
_Sn+0--1 2n=/5
D
2. x(p=6L* T

Q’,lﬁn i Do mlc’ulu:! vy = 5‘% = IZL', acr) 23_::’ =’2,%z
Opbon 2 : Compare wilth kinemahc eqn : x(V) =x, +v,F+ Lat*
D Xz0,Vp=0, 3426 = a=12":

(Impostant nole : Oplion 1 iy jtmml  ophon 2 only works’

if x(p)oCt or (DX £.)
Since thisis JD mobon, the path is a skraight line- € can

be Mjﬁlfﬂ —nolﬁi;y sacred shout E>0-



3v :' Vg=10%. Use Y9, =vib -39

’vT =@'0‘%)[l;)—3§(10 %2)(1s)>
B = §Om—5m
= 4Y5m

Lj; A : Jhe bombers constant velocily matches the 1% 4
the bombs velocily atall limes (in the absence

aiy
vesiskance), 40 We bomber is over the ta rget m{m fhe
bomb strikes.
8 : Jhe accelevabion of the bomb is equal o a, =-9-87,
and sp, it is constank -

C: Theses absolulely no corvelabion be bween the hovizon-
fal veloci d the blawe and the verbecal w/aa'/‘z j e
bomb . Jhe “vesheal velocity qained by he borm Falling
through height H is equal ko~ vy =f2gH - I is equa
to the horizontal sheed v, j the bomber only if
29H = v,* 0v H="Ye", 40 4ll olher heights o] the
bombes, We yoxhafd velocily j the bomb will be

eithes grealer than, oy less than’ the hovizontal
veloci j Jhe bomber- :

D: Jhe bomb indeed Fravelsin a parabolic ﬁalﬁ
E: Jhe bime ﬂ fl{ghl’ is jaf ﬁam the 34 kinemabe
zgtml»‘m: H‘.’fo - .v%[. "iljéz

O_H: o___ngl,z [ij

:tt:/i’._?

which is independent % the hosizontal speed # the plane.




Vo Jime b reach highest poink :
20/ 1’,20:.-. Vyo—'gt'-,—.fl':.v_,tezzon%
Ve —> g 10 "% =

30 M =25
ﬂ/rer’;ﬁ«e, e Iokel Fime 4{;}@# vill be bwice fhis, or 4s.
L

Iy Wis Bime, the horizontal dicbance covered by the projechite

would be :
C x-x=9,T =@0%)(45) - 120m (D]

|

6 Fo-Ya a
A = Since Weve is no ichon, we do not
_ _need bo worry “aboul the noymal

. dm 7’ - :Fme ﬁmy the ffaor' Jo the N2L in
X djyrechon jive.f:

2 F=may = Feos@=may

= a, = Fcos® . QON)cos20°_ p.z5m) - IE’
m 2-5'155'

, mg/ : m; :
7' a f N-mgq=ma a2 mq—N, = ma

N, NI =m (5“'d) ' N, Nz :In(g—-d)
Jhis Aescribes either: Jhiy describes either:
‘ Zemlvr mavinﬂ aﬁ J/ Increasing | o elevabor Iﬂﬂffllj down
sheed &/ increasing speed
OR OR
’ €I€Yd’l’l I”I’Vl'ﬂg Jﬂﬂﬂ ﬁy ’ elgya[pf mariﬂj uﬁ
decreasing speed o/ decreasing speed
R i g A S o
Wese seenariag will | Where scenavioy will
vesulk in high scale [_B_: yesulF in lowscale

yeadings ' readings



8. o Fint we musk determine if the book even
T moves- Leks ﬁnJ the maximum stabrc ﬁ;‘cbm
N : ﬁm- .?f this ‘fme js LESS fhan fhe m’glib
mg ' 7]

2 book will accelerate downward.

Ef f./u,N =(06)(50N)=3.0N
Smax

W= mg =05kg)(98%2) = #-N -

S0 e book will acelerate downward. Iy Wy event,
the ﬁidfm ﬁrw will be Bhe hinehe ﬁickm: E
£, = fig N = 0-8)(50N) = 4ON-

m
‘1. AY Since We cay is on the verqe 4’ J‘Afddfﬂ R
the stakic ﬁt‘clfan ﬁ yee is maximized .-
F;c ma, |

."f fhe /}wa/ v doubled, the /qfl' hand side will
yemain the same an{y :f the radins is __7aadm}:lea(.

10- ,-" "~ NaL fvr circulay molfkaMv:
/ . \
“MtT K S F 4 =ma

I __ - 2
m?v P i mq my

=l

R
" g Mzz
- = m(3+%—) 262‘5)(’0.%"' Ifaf)
=52N

E




144 N - S Fy=0 =>N=m
...._-—-9- _
@;{_‘me ZE‘:O‘# Pz&ksf‘kN fkmf
Woxk done 355 dog Ecam W,,,- = 'ﬁ: AD = PAxcos0®
= P mqgBX

fvalmknj, W,y = (0-05)(5000N)(1000m) p
=0-05)(5 X106 ) = 0-35X10°T
8 = 35Xx10°T

IZ' ¢ Methodd : Work - kineb'c énevqy Jheorem : .
We = Fdcos0°= 0K =0 —'%mvzﬁ F=- —i’”—dg-
(minus sign becauge Fis oﬁm.fipj the Jir[rla(emenfs

lﬂéﬂ!wjzj: .Kincmab‘as'i-N IL i .
Uf‘ & 1};2" Voﬂ'-f-edd, =2 0=V, +ZaJ #d:_.ii

: F= -V,
N2L: Fzma = -5”'—6‘1-
Method 3 Impulsc- momenhum theosem + Rinemabes:
Fivsk, use B x-2, = ”.ﬁ__;""’.f:
=2 d-o0+v, - 2d |
- £t - F 2 E
This is the Eime needed b :’a‘b the hall.

By im‘mlﬂ-mommlm,
T= [Fdt = Fog-8E = 8p = by ~p;,;

= Etv:«,'b"'ﬂ"mvo = Eva“'!—’gg “-"g':fz-




|3. ww Jo ﬁmf the

I}Jﬁnj conslank: R(xp-20) = m
E- Tk — o =000m - k = m4 _ (z kg)(q,g t%,)

— Xe=006m Xe~Zeo O-0O& m-000m
d% ‘L | =~ 326 F Y
-:}-—x_f.::O‘l(m - -
| AWe » F-d%x = K dxcosiso ®
=—kxdx

/ z 4 z =
o wf;} = "kf ’;JZ = "z’k(xf --xe)
Ze

=—4 (3267 ) ((amn) = @'aé’m)’)
= — L (326-3 Nm)(0-025¢ —0-0036)

=-35933T =~ ~36J
anfrfanf Note -

Theres an easy way o mess up this calculabion
and that is b say

=-4 (326-3Nm)(0-10m)™
= —163T

Foslunately, it is nol one d the incovrect answess, so hic
work , if you Aid it this way won't im}mcl"yaa’

Why is this incorvect ? Jhis way :j calcalabing work
on lg works if the J’Im'ﬂj is im‘lml_ly ancom rc.rfe[ Tals-
nof e case ﬁr a Ve r/fm/[y hunj fﬁlil{j with weiqhl
a

aftached, ai iFal rmlg possesses equilibrium ﬁahnﬂj [ enerqy.



ltiWark Jc;ze by pesson WF, :fFr dxcoso ®

s S i 54 Now, bﬁ Hhe wosk-kinebc enesqy theoyem,

b S Wat = We, + W, =AK =0
since e f}m‘»j is al yest inibally amlf'nall ( this is
brue o massive springs as well, such 2+ the phosphor -
byonze bapered springs we ued in Lab 11, in ~class apliom).
xX=
© Wg = ~Wg, ‘-—[ F, dx cosi80° (e - &
=

dy are

| = opposed)
[E] - (“xde - 2402 ﬁ
[ Axdz - 3 &
’ 5-/4‘1/4 conservabive fovce s wosk is the néqa bve cl;mye in
the FPotenbal enery associaled with it : £
WF OV =—(U;—U,‘) ‘s o)’m}mlﬁ.

Jox a closed path, i=f, so We=0- 6"=f®
(Noke the pashicle can moye any jntegex closed palt.
sumber 4 Fimes avound, the ‘work “would skl be zero.

B: Jhe work-hinehe enerqy Weorem is Fyue j any ﬁn'e

bt fl’ conseyya In‘re oy na[' canfelmkr(-

C: A Y ﬁm' dvey.s’ Newlons 2*4lacr, cons. 55 non-cons.
D: ‘Any imi rd achon anJ feacl‘on ﬁrtef fvﬂe/ﬁcf

will .ra/iff"y N3L, cons- oy non-cong.

E : Fyichon is NOT Hhe on{y non -conseyvakive Joree, s
this would be a lt‘vj:‘calfy weak answey --- Wese are

many mose Non-consevvabve sees Mala coney Yd/fre
forcé is not 4 member of that'large sel -



16+ e velabonship bebween a conservabive fowce and ilx
change in potenkial enexgy is

£
AU =—Weg =~ F.dx

-
Uf ~U; = "‘f F)dx coso®

[ od X —
U(x)-U(o) - —fa 2 x3dx =‘:,8'1+I,,

- V() =U(o)-2x*

We are given that U(o) =0- threjivre, U(x)=-2xT

-

IF:0P -m¥, so [P =[m][v] = kg2 - kg B.s=Ns
18 4 <% aF-F,-F. B
| oo ¥ m (7, - ) ,,.-
=(l-okg) (+ 1575 ~(-2-0"5)) i

:C] = 3-5N-s ?(’i‘:awa‘yﬁama'all)
19. U.r:‘:‘g ”,i im}ml.rc—mon_)fnhlm theorem, £ % 43
J;: Ah, = m(vfy - Viy) A /X@j\
E‘ ="I(Up'("!’0)),f
. » =2m Vo:‘,
But J, = F;”’- Aty Uless we aye given the collision

lime (deformabon 5f nek), we cannot detexmine F,

avq i



20+ A- Not true, forexample an | - shaped objects coM
lies oubide iF
B+ All the mass may be represenled by the cor for the
purposes 4 firding hou bhe body sechonds bo e'teynal
vees and borques But We macs is not localed at the com.
As an exam}?k, the cov 4 4 rfny is in its middle, which
happens bbe emply. = ©
C- From @,, = F, =0, We can on/g conclude thal
- dE__ 5
Fon = constapt , oY the coM could be moving alta
constant velocily even if the fories externally aye absent
D- While ﬁra am’ﬁrm cylinder Wis is f’m(,ﬁran]
Yenesic " eylindes, it need not be Frue - E

2'10 (9-3*...2 : G ,  massoc weiqht, so we can

v=p — 'f

simply use weights in conseyvabon g’ momenhum -
Z 55 -P: =Z 36 —P; .
= (IN(3mE)+ENX07%) = (2N)V; [A] m

= \7; =(q~)(3%) = [,0%
(J3IN)

22 95 the absence gf’ external fovces ( frichonless, Jevel

ice,S0n0 X or Y ﬁm’.r) , Momenhm is consesved- Since inifal
momenhum is 2 exo, ﬁ‘nal momenlum will also be zerp.

My -Vp +Mpgtps =O = My BXp + Mpg BXpg =)

= Bxpg = —Mp Ax Wy Y
— b = - AXy = -~ ON)
Mpg “Wpg h 200N (AX’D



= BXpg = — 0-2B8Xp O Mo M
L

- -
But, DXpa ~AX}, =20m DXy AXps

@:"' Ax,’g =-0'2 AXh
=-02(DXpg —20m)
=—-0-2BXpg +4m

=3 ,"ZAXPB ::l’m
= PXpg ==m=3%m

C M : We know the COM o] Yhe hunker- Polay Beay .rgrl’em
Will nok move, s0 19¢ musF haye f

(mh AXy = —~MpgBXpg) 9, E
(640N)(~16%m) = —(B200N)(3%m) v~

23. e votabon kinemabice eqn [ is suitable b employ
h(f(: wf z(d,—-f—dt‘

B] = a- Wi 247536745
£ 6-0s s>

2," " 5|‘nc£ A jsa ﬁnch‘on ? h'me, e have fo inkjral?:
Aw =f adb = (B -w(o)- f T P TE
(4 " 3
gw : W(0) =0 - ‘5’01 W) =2
Integrale aqain : e (3, ot




= O(H)—-0(0) - .t.f_‘.’.

54%’” AB = 10vev = (to/)(zilr;:d = 07 vad.
& -%’- 0T = t" yow = £ E!OIT)A’ 3-35%.

50!»5 back fo w(l',) ;’tf = 2(3 35'5) =~ F5°06 744/

25 w2 o Methed Inesgy dfhe[mllej will be
Wy le' -—-I(J
V? ol ~ »ﬁ/"’;',v Due b nod'ltf); we have 0“—"‘% -

-3 2z
Subskihding, Kb = -é %1: é-(" ‘?‘;’0‘:5)”'1)(2'0%)
‘O3m)*

D =(2f"9{ﬂj;"0 kgm¥%s =10-0T
2-9-10~ —_——
Zg'.- :':3:7 BO,gN CP = "'ﬂ‘ F‘ sin30 ‘
K'jJr *_fygu_%ﬁz | +n.Fsindo”
SN -om

= (2:0m)(SN) 5 +(4-0m)(5N) £ =5 N-m +I10N'm
=5 N-m @'

21,‘1;{,— el Tl X, 0, = F,?,-”qu”"“
0 -(8 -ON)(o ,z!m) 0 kqms ='mP

g0 — B
‘0‘!7:39;{ kgm




N
’28‘0(. 8 U Cma:‘c: E‘ -R- Sin‘fo"_-.-IG(Zc

m“a = Q¢ Smax
- _ K¢ = %"- (no-slip)
ﬁmn m _ ""r' -..'.. 2
j Féfwx ::-/‘;N-'/a.fmj ;) L, -'f mR
d‘R:—: Effmax'R'
I:

= /u-‘,”{ Z/‘.fj

PR>
Sub;h‘hth‘ty, a, = Z(a,q)j "'_o'j_ﬁ D

Futting Wings l'geﬂwb a. =

Z‘lv ,:E.‘)f K¢ ;K = Ugf (TME amserved)
e 0_,_ Eh Imy s zl"m,, -mjh

No-dip: ., - Let I, =gymR~.

Then ztpv‘, z'[’ﬁﬁ % -I/'j}l«.—_;)h (M-rz) —@

s clear ﬁam O hhat e o Jaf with the la(je.d’ q goes lnjhe.rl'
for the same starking cm speed, Ve

hoop: T=mR*=>n=1 disk : I-lml?"==) 1=z =08
SPhes (assuming solid) T =ZmR* = 1 =0y

So the descending arderg/ }) 5 ¢ hoop. disk, sphere E\:

Remark - In the exam, we will be « ec;ﬁc aboul whelbesr

T the um’ﬁf shhere is a solid sphese oy a hollow
shheve. Had e mlvlem said hollow 4 bere, fhen
¢ winning mler heights attained waulz/ ve been

dlff(reﬂ[‘ Sinee t] =2 =067 :ﬂ’ra /mllol.f f[?bﬂe/

v

[




304 22w Ophinst.y=RW

‘u Lzlz,"x'Fl =R}v.fiﬂ‘la"= miR
= mwR”

Obkon2 L=Tw =mRw-
%Zﬁa case, L= (2okg)osmy’(12744) - 6 T's  |A

31, Vehave Ky =éI{J” L% Hence, since angqulay
2T

momenhim is consevved, Li =Lg , 50 we have
Kuty . Le/eT; _ I. ':/L i
Kroki Li/RT; Lg T /;B_:]
i IF
j}h’ ‘”dl fﬂ"d”’ﬂﬂd! I'ﬂeflﬁl Iy C’lﬂfmly 3 ’?dl?f; rine mdasys
e

0ip dﬂw arms move away {yom axsis j solahop- So
I; >Xi, and Wir means ¥ K volg < Kot -

32, ¢ L _TI S”h‘e N,‘ -ery = W) and NX :"Ny 2180N,-

N;f L W e conclude Wat plank weight W= 240N -

Q"' w%
= ““T, Jhe borques about P must be zevo:
’.4'- —— g 3_".. —

N‘TIN . +WL —N, 3L =0

3z, =N, = wf.g,% =2 W= 2(zy0N)
= 160N

Buk Ny=W~Nyg, s0 Np=240-160 = S8ON @1

(AJ,_yLe : N, :E.! and N :Fy in Ihe [;roblen!'.’)

33 Wehave A(t) = —W 7y X(E), 50 accclerabop is
}vm}aorlfmdl b the difﬁla’?;ment- Note that if B

x=Acosb+@), v = -Amfmfvt'f-ﬁ)‘ s 90 when displacement
ir maximum, velocily is achually minimam, 50 D iy incoryeck.




34, x(B) = Xycos(WE+P)
V(F) = 429 == Xy Sin(wk+gp)

Given : z(o) O=Xpcos¢ = cos¢p =0 =>
p-For

Given : V(D) <O = sing >0 = ¢=375

Remaslt Mad ¥(0) >0 been the condibion on the inih al
veloa{lp we would conclude sin< 0 and & = 3"'

35 . The peviod 4 a }:/‘ljncal l’eﬂJalum /s
jm'n by T - Ip Here

T,=T.+md”, d=R- mgd

.%ra nnj I mR s0, L, =mRrmR*=3mR*>

Subshitubing, wf; T ar R™ _ /3R
san =

R~
S50 the ln 19ev We radiw, < J
e bigges Iﬁe eviod, and masy is isvelevank bo lfye -
}mrim achnnj J [xn oJf om least fo jm:l'erf

36-  y(xb =14 sin(kx+wb) D]

Heve, R = 3",;0 A= %" is the erltty/k |

3F. yB =Y, sinChx —wt-@)

5,,,‘,,, 3(010) =0 = = Y Jlﬂ("’¢) '—s‘.r;;fo-gr——-; i



5& ;Y = Y (>0 (transverse velocily)

ak A=0,F=0

But ?}9_; = ym[co; ( hx-mf~¢)]# Cw)

ul = Yuleos(-#)] # (- @)
Ely ” |
’ = [Y,, cos P)» (W) IE

Since we wank Wis ﬁmlud b be ﬁa.rilfre, we mul-
have cosg<0 = F=Tor 150"

38 v=fA =(0rH=)(300m)=21"s C

=z0,E=0

39 M .rlwd a wave on a shrekched stsin g with bension
F, and mae ex uni lengh pis V= '/:&' Ao, v=f],

/l
5o f=L[F - 1 _ [oyN _ _+_ T
P25 ~Gom | Tt w00 €

= [00Hz

bo. YD = Y, sin (kx-wt) = Vo= %
Ve (‘ﬂ)t)-'— —wﬂ,,, ca.fka’wl') = vfm = “’3,, o

M’ vf,"-—g"z%’ ‘lfg.m”‘: 6'12;*2"”:’2(%
Wared: V=12 237, Vinw, = 127808 30m = 36 7%
Wave 3 Vp,zJL = 3AM%, Vtm,,;zll’%‘_‘.x‘km: ‘{lft%

<. Wave L has the greakes- speed ﬁwﬁa abon,
and wave 3 has e greatest max- ['gmwm‘Zfe/a:i‘ly. i@]




