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2. vdenaiiauena 10 kg Wnegilagnudesaunainiudeaniniiuety 10 m 1Bus 30° uavinfiouiam
UiRUE dnduUseansusadoavnuainuazusadeniuaatviiiu ps = wo = 0.1 waisnunagdaluiu
usadsaUinAuTela

(A)0J

(B) 22

(C) 43

(D) 87 J

(E) 164 J




2018 F = ma Contest (B) ©2010 American Association of Physics Teachers

3. 1@ 3.0 kg adeud 40 m/s lunswnianisnsuudifinluiuiia 2.0 kg Afaandeuntunisw 20

m/s BaaNANITVY WaMUIAUVBISTUUWINAUTDLA MaINI5TU

(A) 600 J

(B) 1200 J
(C) 2600 J
(D) 2800 J
(E) 3400 J
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4. Wignuiafiiuegiagnudesasnnszunniiu Sinsunanzgnunadluiistounasndnssunniu ud
fomilaseluiifusia

(A) lauudy wagnaanugvsvesgnuiassgneysnell

(B) lwuduvasgnuiaazgnausnyld windsnuaadlignaysnely

(C) ndsuansvesgnuiaasgnausnyll wiluwuduligneawsnely

(D) wasuIauvesgnuIaasgnaysnely wiluuuduligneysnely

(E) wasuaau wagluudiuvesgnuialilagneysneli
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5. grsaRanlunpuiamesvsyuisdnsusnidenisniely 10 seu widleUaiasewuiuazmyulats 50 sau

a 3

founeAad auAd1 B1SARANTANNSLTINN a1 TUTIUIN WALTINITVEARTAIULTUTIY 02 WAIBNTIAIY

01 / o2 WNAUTBlA
(A) 1/5

(B) 15

(C) V5

(D)5

(E) 25
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6. AMUETY L gnesasnumniald wazlusing F nsgviiivaneausuinligness ausuguadldidusses x

Tnefiszezfguadluidu x duustunsatuaueves F uasidudadiunnduiuluwudneng | Jsfinie m*

1 £%
v =2 % (%

nsgulldsiuedivuendavesds E Faivuae N/ m? udd X asuUsiunseiu L agals

(A) x <L
(B) x < L
(C) x o L2
(D) x « L3
(E) x o L
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7. Wianduend L undsednnglundaslunils mniiaugnnaesduanuiairess 1w luwinwiegninud o wag

TALeUNEIAAINMNTIIAMTININUA UTbeunananTevasgnAnvzliaungn e o wiriudaln

(A) o= f4gL
(B) = \/2¢/L
C)o=/gL
(D) o = \/g/4L

(E) o Lifinarauoundynuesgnauegrelitedfey




2018 F = ma Contest (B) ©2010 American Association of Physics Teachers

8. WiduUseansusadeamualinuazusudennuaatlseningnuaalas Ny gs = uk = g 01naususy
vealgsudasuiiluswiveu laglifianusudauseugaaudnanana udnsmludela wansnnududayy

Y83RNUBATOUIAAUSNANIBLTIBUAUNAT laRTign
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9. usawia 3.0 kg indeuiilumsiianzTuean 10 m/s wauLUUEAnguiuUeaiia 2.0 kg firduadoui
lumafiemg Tunn 15 m/s udadernslaseludgndes viuianisu

(A) Uaaﬁ'@aawquiﬂmﬁﬂmi’uaaﬂ

(B) veawia 3.0 kg waouilunsfianzTumn 15 mis

(C) veawa 2.0 kg waouilunsfiewile 10 m/s

(D) vsauia 3.0 kg M&mﬁq

(E) veaua 2.0 kg wieuiilumsiiald 15 m/s
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10. Wianldsndennieussybiauadlutiianugn h uasilusmesdy Bo Wegnlvsauasiniiugn 2h audl
wssaeeda B auyfdn inldanunsadudald wignllsuarernmeaunsadudald udussases B auduly

Audeln

(A) B > 2Bo

(B) Bo<B < 2Bg

(C) B = Bo

(D) B < Bo

(E) Awmeuduniuusstudavesgnideiazeinie
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11. 29 8NgnyUAIEA TN oo Tueiniardumuydhududeniionsiintay vo Wodnlunseu
gredenmyuluniouiudon (Wiudenegildlunseudeded) diiuenusudauveadondugonyi
wansnsslmivespdumusiinlunseusredsimyulunieuiuden (Hudensgilunsoudnedail)
guinudeln

(A) Vo

(B) V2vo

(C) 2vo

(D) 4vo
(E) 8vo
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12. Widinauvilsusgluaniioimmenauiifdmyuey dualougnuealulufimmmilsvuzaniiionne
fdava wdgnueadeundurimdtanieinsmululfaisseu wiitvesmnuoannqediiineudy
wiuazidulunadele Wdnduegivnuanswesanniiennia uisazuanaamesumiadusiuvesgnuea
ity

(A) (B) (©) )
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13. Tindesaesdu dua my = 2.0 uag mz = 1.0 Medouiuuuliziu Ay Mdudseansusudeaniuaio
JENINABWIERIIAU ps = 0.20 wawsshuiwiveutayaainsgyiiundesnuuy elvindessuuuloa

TUuunassaaviniudate

m

-

ANNNNNNNNNNANNNNNNNN

(A) 4.0 N
(B) 6.0 N
(C)8.0N
(D) 12.0 N

(E) napsuuazlifimalaalivunassans
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14. naAMevNINNTINTEUBNKALIIWILINANUE Favivienseuen aegu insanszueniisall r = 0.75
cm UHWaNaNAaz9lsAd R = 1.00 cm uaziieniiusaulnuasAMYaesausay kaavuInves 0 Mind

Weonudmaeasmeaziafeuilaglinyuiiniuteln
AMHINUYN

(A) 31.2°
(B) 41.4°
(C) 54.0°
(D) 60.8°
(E) 81.5°

14



2018 F = ma Contest (B) ©2010 American Association of Physics Teachers

a [ 1

v A A U A a o a Y] Y - v vy N A a 1 a
15. ﬂqﬂmﬁu@]@‘wu@ﬁQWﬁﬂﬁLaﬂlewagUULﬂsaﬂﬂﬁ LLa'J@”qu’]VUﬂ‘l@I 700 uUnU SUQJSEJ‘UUQ@%JJ wagnant=1

s AU SHENVITYdR Y AU t = 2 s nilsdeeygeluluaInunsuameniidnase umnsmiludela wansiwing

guldifiguiuanlafnan
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16. \n3esduar dulnglinmaiBesiinaweudulastnueaniesasenndn 4 0 3oni yuiia1ausiendh
suzooniu fuatesdulldnmiSuuiiuiu v udussendazuusiiuny v20 uarussaaifiolsuzusdu
21MALUUITIUNY V?

firsanieiesduiioguusziuanugmils uasidnssinsiineusguuiiuiu v iflauinannmalugsh
wdosdufenui w < v (auinves w Sadisuiuiiuiu) ( oniaestiesuadostu Triuludiadie
Fo9ns ) wdrhdwweaedesoud wazsuiaiaussenmazdeulegsls Welimnuiivenaiesdudindy
Tuwwasgiudednsnsuvingy

(A) MAUDAATOWUAILANAT UATHNNETNUTIBNAILANA

3

v

(B) Maa09AT098UAILANAT haLHUNATIUTIENAIILN LAY

(C) MAwaLATBIBUAITANAY LA

ee

UUNAT U TIUNFIATL LY

a Y U

(D) AMSIVDUATOIBUAILLANUU LAZHNNATNUTIUNAIZANAY

3

(E) Maavaasoeuiasiiuty wasyunas e sensiiagiiuay
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17. Winselandnassuseneumeal3aundiidaauss k Anfisnuanswesudenina m lildinsslangnuasyas

lpgaU3aRznIzunninumIesns s v 1din1nnsnszunnuds dalateduaiwesauiazgndafaiuiu

m

3

Tty

MaIN1INIERNNSNTISIEIEnvesUdenIziniudals
(A)v

(B) v + 2mg?/kv

(C) v + mg?/kv

(D) 4/ v2+2mg?/k

(E)  v*+mg?/k
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18. Tausandenuenimuund l1 dadaause ke nevuiunvadsanianueimudngd | wasiadaauss

Ko haziise F nsevinluksazau
ause 1

fusmuavsoaesialiondunilauie wardifeauss k farwemmuund | udernulaseldiiiy
939

(A) k = ki + ko uae | = lila/(1+12)

(B) k = ki + ko uay I = (11 ky + I ke J/( ke + k2)

(C) Kk =Ki+ ke wae | = (1 ko + Iz ki )/( ke + k2)

(D) k= (1 ks + I2 ko )/ (Ii+15) uaz 1= (1y ke + 1o ke J/( ki + ke)

(E) k= (ke + ls ko )/ (Ii+l2) wae 1 = (1 ke + 1 ko /(Ko + k2)
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19. (Hiundngnsaeusd doau.) lumsvegeudnsuiudes dnGeupunisinsseemeindudsufundlula
75.0 = 2.0 cm wagldanlunisiunig 2.15 + 0.10 ms auyfdimuAaInnaoulin1snIzaefwuy

Gaussian (IN3waNLuUUNG) ka8ns s ualeaIsivindutele

(A) 348.8 £ 0.5m/s
(B) 348.8 £ 0.8 m/s
(C)349£8mls
(D) 349 £ 15 m/s
(E) 349 £ 19 m/s
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20. Imdanudusaazasinaussn L meswuuldvsinnue L3 wasilduusyansusadonniu us = 1/7
Ineviaesinuredlfzaziitons1n L3 wwwesnuanldzwiniu Tidenwianiuveulfzilasiazdanuau
wazliusadonniu

al = a Y = o v | & v ! ya a & v Y &
auyAdn iRsUanegenmunilsiviesegilussey X widaselilien lnguaeenisaesinudaliuns i
Wi X ungeienaglivauaswindudele

(A) L/42
(B) L/21
(C) L/14
(D) 2L/21
(E) 3L/14

20
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21. muaEee L wna M figanyuegiiszey X Meainaudnanenu enmuniauegignuassanain

TR YN RVt LLé"mfmﬁuammmfmzﬁaaqmLﬁa X wihiutala
(A) x =L/2

(B) x =L/2+/3

(C)x=L/4

(D) x =L/4/3

(E) x =L/12
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22. s m @8y Weudnfiuuusen ey

AN
m m
L}

franasudngldsuausudntesauinnsdulusunindundud wasurnasdulunudels
(A) é’J’ﬂmagjﬁq

(B) axdulununds LLazﬁmsm?‘%auﬁqw“ﬂuﬁﬁﬁu

(C) axdulunuana uaziinsindouiiansludinag

(D) szdulunuais Imlaiﬁmsmﬁauﬁqw%

a

(E) azdulunwiueu lnglidinisindauiigns
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6 A

23. Tu7a M1 wag my WaudumeA uLduu1ed L 31951uuuldzay Avian t = 0 watauusnlasunsinalu
Aassanntiuay aulidnsnds v luvastuinaiounaesdintegils udnafeuiiaeszneniladnaimeu t
Wwinnudale

(A)t=2aL/v

(B)t=mn(m1+m2)L/ mav

(C)t=2mmoL/(mg+my)v

(D) t =2mmimoL / (M1 + my )%

(E)t=2mmiL/(mi+my)v

23



2018 F = ma Contest (B) ©2010 American Association of Physics Teachers

o

24. 3738 M gNINTIRAAUINANYDIATIMTINANUNLTAT R wazilianuiuwiu o ag o dvihe kg/m?
n

LA SIUUA991NATINSINANUNANTEVINAULIE M wihdulale

(A) (1/3) (nGmo)
(B) (2/3) (tGmo)
(C) (1V2) (nGmo)
(D) (3/4) (rGmo)
(E) ntGmo

24
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25. (Rundngnsaeundn aeau. a1y DinGeunuiaiufivewionsinszueniivhanain dinGeuiniad
vpaiala 1.0 + 0.1 cm lagly

1ffussvin waviammeviold 1.00 + 0.01 m Tneldlsiums windosnislinadndusiugiu isnanansasild
wane s fadl

3391 1 Wasuanliiussiia Wy pdues fifenueaisadou 0.01 cm

39 2 Wasuanldhuns Wy sduwes Almnueaialaday 0.001 m

)

359 3 : Solval WnekeniduAUASTILAIMIANRREVDINAENS

¥ Y dl

TalaUSeuisunnurannedeuvewsiagislagndeiian

Y

= « Aaa a

(A) T59 3 Ipnupanaadeusfan Tuvaeiion 1 uag 2 danuaainnioumiin

= «

(B) 5% 3 dmnuamiandiouasiian Tuvueiion 1 uag 2 Ianuaainindeurinu

= = =

aaa aaa )~ = o A
C) 199 1 UANUAAIRLAADUFINIERN LLAZITY 2 UAINUARIALAFDURNYIER
Y a 4

] '
=l o

(D) 367 2 fianumanaiAdiougeiign uaish 1 daunaiandoudiian

q

I I

aaa a a aa a 44' °
(E) 999 2 UAUARIMLARDUGINEN LAZIoN 3 UAUAAIALAZDUAINER

9
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