HOGSKOLAN
1 SKOVDE

Institutionen for ingenjorsvetenskap

TENTAMEN

Kurs: Mekanik IIT

Delkurs
Kurskod: FY303G Hogskolepoang for tentamen: 5 hp
Datum: 2025-01-15 Skrivtid: 14.15 — 19.30

Ansvarig larare: Krister Karlsson 0500-448606
Berorda ldrare:
Hjédlpmedel/bilagor

Bifogat formelblad Formelblad—Mekanik III FY303G, Formelsamling for matematisk analys samt

Appendix II Tabeller, formler. Egen riknedosa. Ring lararen vid fragor. Provformuliret ska lamnas in.

O

Anvisningar Ta nytt blad for varje larare

X

Ta nytt blad for varje ny fraga

Skriv endast pa en sida av papperet.

Skriv namn och personnummer pa samtliga inlaimnade blad.
Numrera l6sbladen 16pande.

Anvind inte r6d penna.

X X X X K

Markera med kryss pd omslaget vilka uppgifter som &r 16sta.

Tentamen omfattar sex problem och bedéms med U, G eller VG. Se dokumentet Betygskriterier.

Skrivningsresultat bor offentliggéras inom 18 arbetsdagar
Lycka till!

Antal sidor totalt



X

TN

0
5 N\

) X 0

¢ 1919yJ01s epuey | euialjesyade| exoAdiin 11e 4o uayiSddn | usuollew.olul

Jaxdey U9jeulplooy eS| N1eU pUBAUY ‘O | BUuJSljes493e] JoWWEISDq WOS eulauolenys ddn [e1s
"SulUD|I4 Y20 Y3]401S |13 4L INIIE[D] 191udWowsSp3uewWwas|aiol welsag

‘1319uUD eySI3auly ele10] s}owalsAs welsag

‘0 uapjund exiy usp ed spuaasAe paw pSuewIS|aJ0J eje10l s1ewalsAs ed usy 3401

131013/ 341 essap ed ua¥9|401s UsaAe a3uy "1311pAl SESIA 4/ IATIE[D] g Y20 Y e|ny JQJ euJaioPaAsiaydiisey
1wes O usapjund exi} usap 1AeRd (d1) uspjundp3uAl JQ) uiop|aAsIaysiisey Jep dndipus eny (e

:}93e| apesIA 19p 404

Fo RSN S I)

‘g =2 1B Y20 U3PI} PaW JENQ @ U[UIA 11& dJepIA Seluy g = 1 USUOIIRID|3I0.[SNUIA YOO g = M Je 193¢
SPESIA 19p | ualay3iisey|ulA 11e Sejuy ‘ue|d|eyi3dan 133 | 3Is 104 19wW1sAs e3es ||IA 19p ‘O | |9Xe [|SIuoslioy X1} ud
I pSueyddn Je uaddouy ‘uaingiy 131jus Jo3uels B11R| 19X0AW PaW SPBUSIQS JB ‘W UBSSEW PaW BIIPJBA UO|NY BWS dJ]

T lewsiny —yi8ddnseg (T



I}
g.

"7 Yoo
‘W e[|eyaUUl Je) JBAS 13 T UBYIRILS }i||B} USP Jeu g [211ied JQ) uSlie) BLIWEISS] 1k Q) udde(18Iaua pueauy (9

dl
19y A ua1aysisey Yoo w ejjeyauul ey Jeas 1id "Suiupl|S uein Jejjnu 19p Jeu 13isus eysiauly s19|nfy weiseg (P

‘Suruf|nd pIA m 13ySiasey Ul s19|nfy Yoo 4/ 40} A usiaySiisey uejjsw 1apuequies 3guy (9

‘g |9¥11ded Yoo 47 10} USUOI1BID]DI0. UBR[|aW pukequies 119 suul}
19p 11e pueAuy °g [211ded Yoo 19|nfy ed Se| eipue suoymap etadijdde Yoo walsAsieulpiooy 181 dwel Joul (g

Jeguluoalaq epJlojul eulq eseyiod
‘g [91ded Yoo 13|nly ed Jayjesy ejje 1n euyY "1epau ejje} elioq g [2i1ed yoo Jejni 19p Jeu 19|nfy 33eju4 (e

"B|IA uedy sdde(s 19wa1sAS

"W uessew paw g (|ay1niedpjund) ddous) us Ja8uey apue el sueul| | "y e3Q
14JSUOIP|I4} Ud wouasd Jesassed Yoo 3jja3uosLioy Jado| ueul “(uain8iy as) Suiupioue|a8Aq 1e| 19x0Aw us Ae dely
paw pjundiyiw s1a|nfy 1 1sey Je eulj ug "(ua4ndiy 9s) uriayiad (|11 (pe|apI0) JUSSOWOY) pelaIu3duoy JB JA BSSew

e[e101 s19|nfH *Sepapun 3jj21uosiioy 1132 ed epi|S 138 UeIN BjjnJ uey Y Ualped paw (puequuni) [nfy gm0 113

Z lewsiny — yibddnseg (7"



‘BuluP|L Y20 31403s |13 33Ny Joj uSIaySiseySuIA (I
"SuIuP|Ll Yoo ¥3[401s |13 Dg uadueis Jo) usiaysisey|uIA (I

:wie1saq 19ysisey Joj ujpwJospuequies Ae diely paiy

"19|n(y 40} ualaysisey|NUIA
epueyo a8ug| Bs ue Uap e[jeyauul Jej J 40} UloPaAsIaySiIseH "D Yoo g pund JQ) eusaiopiaasiaysinsey (e

:uaangiy 1 198e| SpesIA 19p 40} we1sag

"WW 00 UalpeJ paw 13|nly | nesise} e ) pjund yoo
Japjund exiy Je @ Yoo y *(sinjow) s/ped 0'G Ua1ayS1ISey|SyUIA PaW JeJ210J g USWIY "UBpau uaingly eJapnis

¢ Jlewsuny| — 1jisddnseg

(e



f——————————————

J21eulplooy esijinieu siniSiidwe| pueauy ' | eusaljesytade] S1q 493 wos eudsuoileays ddn |jeis (9
"I/ JAI1B[2J JUSWIOW SBUJID1JRJY BUYEBJID] 1S40 1B WOUDS UOI1RID[2IJB[SUIA SUBADS welsag (p
‘ua8e|181aua Ae djely paw 1aydiisey|axula suasuels weisag (2

:(]e13149A ua3uels) AJeA S1JeAY 119 1e43104 UdSue)s JeN
‘¥ WouaS [axe [|91u0slioy ua ed spuaasAe paw juswowslay3ol] susduels weisag (g

‘P40 paw eIBAS i ud3uels Jeyuaned Jayjesy eyjIA (e

‘a3e| }[23u0slioy 11
I e[IA uedy sdde|s usduels "uaundiy | pesaydew Je (d1) uspjundp3uA] "uejd|eyi14aA 119 | BS)||e Jelal0d usaduels 'y
u[oXe e||91uos1Ioy uap Suly| 11144SUOIP 14} BID104 UBY W BSSew Yoo 7 p3ue| paw (u1n31y 9s) Suels usSowoy uj

¥ |ewssny — y1Sddnsegq

(v



7T

¢/ T

"19peJ8 G =@ 10} PiSBWNU eudBIag
‘(uain8iy 8s) A uae} Jwes Jopjansiaysiisey suspjundpsuAl weisag

"BSSEW JEqWNSIO)
Jey us|nfy ews ea} woq ‘98e| 11e4po| | e|iA uedj sddejs uaq "7 uspSue| yoo w uessew Jey uaingiy | ussuels



"6 = (@)uls J9[|e8 g JepjuIA BWS JOJ 13B JWES S1BS S,JaUl91S PUBAUY :SulupaT

"'ua4n8i | O SeUX D313 UY|IA [SXE [|9IUO0SIIoY X1} UD Sulay 1114JSUOIPLI} BIS104 UBY 13WS1SAS
(Y S1ped Yoo Wiy essew) BARYS JB|NYJID US Y20 (Y pSue| ydo w essew) O Suels us Ae 4e1sag ujapuad
‘uepau Jndiy 3s {[apuad ysisA} us u0} (4eSuluduens ews) uspiisSuludueAs welsag



Formelblad - Mekanik I1T FY303G

. A

Hastighet naturliga koordinater 2D: v =3¢
Specialfall - cirkelrorelse: v = RO & = Rw &,
Hastighet poldra koordinater 2D: v =7¢&, + 6 &
Specialfall - cirkelrorelse: v = Rf & = Rw &

-2

Acceleration naturliga koordinater 2D: a =3¢ + — €n
p

Specialfall - cirkelrorelse: a= Rw é; + Rw? &, = Ro &, + R6? &,

Acceleration polira koordinater 2D:  a = (7 —r6?) &, + (10 +276) &

. .. 2
Specialfall - cirkelrorelse: a= —R6%é, + RO &g = —% e, + Ra €

Kraftmoment m.a.p en fix punkt O: Mp=rxF

Rorelseméangd: p=mv

t
Impulslagen: "Fdt= mv (ta) — mv(ty)

t1

Rorelsemangdsmoment m.a.p fix punkt O: Lo=rXxp

to
Impulsmomentlagen: Mo dt = Lo(ts) — Lo(t1)

t1

En krafts effekt: P=F-v

En krafts arbete: W = / F.dr
C

En krafts arbete om kurvan C langs x-axeln: W = / ’ F, dx
1
Newtons andra lag: F =ma=mp

Kinetisk energi: T = imvz

Lagen om kinetiska energin: W =1, -1



Potentiell energi tyngdkraftsfaltet: V =mgz
Potentiell energi fjader: V = %kch
Fjaderkraft (konservativ): F =kx
Friktionskraft (icke konservativ): F = pN
Mekaniska energilagen: 1)+ Vi =15+ V;

Energilagen med arbete: W +T) +V; =15+ 1}
Partikelsystem och stela kroppar

Newtons andra lag for tyngdpunkten TP: F =marp = mvrp

1 1 1
Kinetiska energins delar: 1T = 3 > mwp = Emv% p+ 5 > mp;

Rorelsemangd: P= Z m;Vv; = Mvrp
i

Rorelsemiangdsmoment m.a.p O: Lp = Zmiri X V;

Rorelsemingdsmoment m.a.p fix punkt O: Lo =rrp Xmvrp+Lrp
Momentekvation m.a.p fix punkt O: Mp = | %%

Rorelsemiangdsmoment m.a.p TP: Lrp = mez’ X P
i

Roérelsemingdsmoment (plan rotation) m.a.p TP: Lrp = Iypw €,

Momentekvation m.a.p TP: Mgrp = Lip

1
Kinetiska energins delar: T = imv% o+ §Ipr2



Kinetisk energi - rotation fix axel genom O: T = EIOwQ

Steiners sats - rotation axel genom O: [p = Irp+ md>

Rotation fix axel - hastighet: v=wXxr=r1rwé;

Rotation fix axel - acceleration: a=rw & + 6% &,
Sambandsformel for hastighet: vp=v4+rapw €
Sambandsformel for acceleration: ap = as + rapw & + rapd® &,



Formelsamling féor matematisk analys

Trigonometriska identiteter

sin(a + ) = sinacos f§ + cos asin 8 sin(a — ) = sina cos § — cos asin
cos(a + ) = cos accos f — sin asin 3 cos(a — 3) = cosarcos f + sin asin
sina + sin 8 = 2sin (#) cos (#) sin ¢ — sin 8 = 2 cos (D‘Jrﬁ) sin (a )
cosa + cos B = 2cos (#) cos <“;—5> cosa — cos 8 = —2sin <O‘+ﬁ> sin ( %5

sinasin 8 = 3 (cos(ar — ) — cos(a + B)) cosarcos B = 3 (cos(a — fB) + cos(a + ﬁ))
1

sinacos B = 3 (sin(a — f) +sin(a + B))
sin 2a = 2 sin q cos cos?a+sina =1
cos2a = cos? a —sin®a = 2cos?a — 1 =1 — 2sin’ o
C082 (%) — 1+c2osa sin2 (%) — 1—(:205a
Eulers formel: e? = cos @ + isin 6 cosf = L(el? +e7), sinf= (e — )
Standardgrinsvirden
lim <1+—> —e lim (1+—> — ¢t lim z= = 1
z—+o00 2 z—yFo0 i T—r00
» Inz)?
limw—:00ma>1 lim 2Pe™ % =0om ¢ >0 Iim(n%) =0omg>0
z—o0 % z—oo z—oo x4
a
lim 2P?(Inz)?=00m p >0 lim — = 0 for heltal m
z—0F m—oo m!
' -1 In(1 + 4
lim e lim 2 =Inaoma>0 lim—mzl
Elementira derivator och integraler
O e
x* az® L a7 +Coma# —1
1/z —1/x? In|z|+C
e* e’ e*+C
In|z| 1/z zhn|z| -2+ C
sin cosT —cosz +C
cosT —sinz sinz 4+ C
tanz - =1+tan’s —In|cosz|+ C
arcsin o \/1177 zarcsinz + V1 — 22+ C
arccos T — 11_9:2 zarccost — V1 —x2+C
arctan 1+112 garctanz — : In(1 +2%) 4+ C
a® a*lna ma +C
loga z T ﬁla ml?nma = =+ C
oz L arctan (2) + C
a—zl~a:2 arcsin ( ) +C
1 5
N ln‘m+\/a+mzf—i—6’
C0512 = tanz + C
;nlg—z‘ —cotz + C

Derivering och integrering
L(f(2)9(2) = F'(@)9(a) + F@)g' (@), A(f(2)/g(x)) = LEDLRTE - (f(g(a)) =
[ f(@)g' (z)dz = — [ f(@)g(x)dz, [ [flg(2))g'(z)dz = [ f(u)du




Appendix Il Tabeller, formler

(b) Tyngdpunkter och troghetsmoment hos homogena kroppar
Tabell AIL1

(Beteckningen m str f6r massan hos aktuell kropp)

Kropp Tyngdpunkt Troghetsmoment

Tunn trdd, citkelbdge

rsino

PR

\I/\
R
|
YR
Bl
1l

Q

s _T_ar 1.
X:y:—; IX:I}':ETIUZ
= _2rsing
X=
3o
Tunn skiva, kvartscirkel

= o= ﬂ 1
x=y=g Ix:Iy:Zer




Appendix [l Tabeller, formler

Tabell AlL1 forts.

Kropp Tyngdpunkt Troghetsmoment
Tunn skiva, rektangel
I
I y b
1
L= gma2
a
T l 2
- Ii= 1 5ma
.
Tunn skiva, triangel
= 1
X= ‘_Zér_b L= Zmi?
= h T o i_ 2
% : L= 1877171

| 1,=0
: I hd| 1
1 o T 2
————il,,—: _:_:______7___‘:;;___5 IX—3nll
| _ 1 2
{ L= l—zml
Ratblock
1y "
- | - 24 2
Iy ~ Iz_lzm(a +b2?)
b _x 1 z 2
z IZF 3m(a +b2)
h - % L,= %ma2+ 1%4771192




A/)pﬂ/nlv‘( Il Tabeller, formler

Tabell AIL1 forts.

Kropp Tyngdpunkt Tréghetsmoment
Cirkulér cylinder L= L2
I h 2
'K\,,i BRSO g >
| = 47717’ + 3mh
- Yy
~T T | 1
R Li=ly= zmrhﬁmhz
z

1
L= Emr2

Halvcirkuldr cylinder 1 1
L=I,= L—lmr2+§mhZ

- = Lyt 1 2
= § 7 _(1 16 ‘
g =|=—=—— mr?+ —mh2
le d (4 972 )

}(l\)n . Iz = m,.z
|
{ 1

1
Ip= :Z-mr2+ gmhZ

. [ Y £ ’

2 ' 77 _1 1
i Ay =i 24 = smh2
N Li=1, S +12mh

/)
Y x
Tunt halveirkulért eylindriskt skal ' I,=mr?

-_1 1
L =1,=-mr*+zmh?

27 9 & r2 3

g ' A I B 3
= Ii= zmz + T th

f= (%—%)mrz %thz




Appendix Il Tabeller, formler

Tabell AIL1 forts.

Kropp

Tyngdpunkt

Troghetsmoment

Rak cirkuldr kon

N
I
ey

=3
Iz_lomr

3 1
I,= 2+ —mh?
=20 g™

k=l= %mﬂ + 8%mhz

N
11

=
I
I I

3
L= EmrZ

L=I= 23—01727'2 + 1—10771112

L= (%_ﬁlz 717'2+8:‘°—0mh2

L= 23—02717'2+ 83—0771112

Tunt cirkuldrt koniskt skal

h

o
!
!
|

L= %mrz
L= %lmrhémhz

Jy=lps %lmrz+ %mhz

1
L= imrz

L=I= Lllmrhémh2

L,=(1_16\p2y 1 pp2
Ix~(4 9n2)mr +18mh

I= %mr%%émhz




Tabell AIL1 forts..

Appendix Il Tabeller, formler

Kropp Tyngdpunkt Troghetsmoment
Sfar '
e 2
L =2Zmr?
Halvsfar
~ . 1 e =] =] = g 2
- x 8
y = 7.=83 2
v *=320""
1z
Tunt sfariskt skal
T i
‘\Z L=gmr®
¥ =
Tunt halvsfariskt skal
. 9
- , i - Ix:I},zlzzgmﬂ
Z==
2

79
Li=—mr?
12 "




