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Getting Started with Mathcad

Wk Iz runvkhhuwikvhvidiiv sdifsk |vifvisuredip #riswrybhifgwrgx fweu| #girp dwirgiegivep hifo srudgwiixggdp hawlorte i
P dwk fdg#ivkhisulg f s dvifryhuhg#ig#k Itz rinvkhhwidinfwikh#frih#e kvl # dvk £dg Adggivkrxafehikhe ixdbirufk rvh

z kridth#ghz #eHp dvk fFdg#iggixcvwt] hwnly j fvwduhg HHS didvhigrvh#ik dwik g rwiogwhgghg#r-feh#dgfigghs vk fcwrudotdgg#
wkhihirthiz rgwswybhighwivitrgthyhu| # rxvhifdinitggih | erdugthgw| #itkhihiuh#ecw ubordtlyd e dnft ik hiT hvdg§ #
Vwduwhg#defratkhitleerq Avr#li#| rx#ilgH rxuwhdighhgyj #i#dedith {with { sdgdwirg Ak h#ewrublor z rxayieh#d rrg#
thvrxufh It

Problem N
Vxssrvhiz hikdyhittea fniiritp dvvip #ivkdwiviilhgiics gy faghgidp s

Wkhiea fn#adyhottify Iwdg fhif i 184 hvhuviks#ikh#tdp s Afrp hvip rp hawiud #ac#
thwitdggikhg#vdghviedfnigrz q#vr#&{h#erw\rp #oitkh#idp s
Fddxavwhikh#tifwh-gddiarufhii 7 1 7 Vi 4 ] #S

wp s g

— Tl

Lo#khi#fddfxalvir quikk dwirarz Az hiz Toth it ik hififuir gdghrufh#vir 1 i Fg

Variables

T Ivwhkz higighilgh#yduedrighhghgHiruk hitifwir gddiruFh#fdExavirg 1D rvifhikdwe hitvhifyfocg ] g It gibikchiydubiednt
ghiyhirgvAehfdxvh#P dvk fdgtsur fhvwhvikg Iwtikurx j krxwifddxaiwirgvis high#afysxwighhghg#irugkh#f ddxcwirg=Ho dvvit
ri#khiea fn Ay Wddiyha Fiv] #vinduswiics hkh#dp s Adq dutr ikh#dp s Adagi Iwdgfhikhiea fnfadyhorehirth#wdudy #wk

ghvthawl
mi=4.5 kg v,:=5.2 0:=32-deg di=1.5m
S
Ghibykyi #ydubediv= Wrighibh#ydubedvAz hicvhikhighilylirgirs eyl k ik #ivkhsthvhauhgte | #ikhike #7]p ero

% WkhighigWrg#rshudwuvit fdvhgfirgikh#P dwk fdgf eergikhih=#p dvk#deR shudwuiexwirg2s hibrgiggilydodwirgivh fulrg2-@
% Wkhibh | erdugivkruExwirukhighil i shudruivifraaHikdud frhui
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Xvhi#ikgiw=WrilggikgivAvb sd# shikhioxp hulffydoch#tirarz hgte | #ikhikg b

[}
o

o

G rigrwhavhuid#vsdfhilgehwe hhathkhigxp ehutggschikg I
% \rxip d|hgvhuikhip xelkdfdvirgfrshudwuiehwe hhgikhigxp ehufggikhikgwibviz hig biirukhidg | dikhwdifleryh
% Orrnfkhih#firud#frp sdwhiniyj #ei#ydWledikg mitagikhlisurshutivip dw=HP duk#de 2X gintexwirg

Calculations

Qh{whthwiighigh#tkhtht xdvitr g #dFxalvhifuifwtrgddtirufh Akviy ] #ydulde drvighighgileryh i dvk fdgiz oo dnh#sniakhit
xqIwiehlyj #ikvhgiihigp hgvirgda #rp sdwediigg#fruhfwiigoiz suwrybhikhidgvz hulz Ik#kh#fruhfwikg IwoiiH

vh sdihg#irp Hiwkz dorisuyhikhiigvz hudffrug ] #etkhikg I | vwhp #iruk Wiz runvkhhwilz k Ek#vikhivIiv | vwhp
Iruthk IAfddxaivwirg Arxudgvz hulz Teh#surybhgtz Mkikgiwie #Dhz waviehfdxvhiD hz wgvitihikhighidsodedvhiicg Ifiru
vkhig hgvirg#r #iruFh#lgkh#VIH# | wwhp 3

2
mev,

Fie in (6) Lg#k Mht xdwirg#irutiruth Agrvifhikdws] $Hz dvigrwghibhgileryhiz kHkhifwkhu
B 2.d g ydudedghily IdragviHe] SHrtHex boo#raquwdgwia#P dwk fEdg#irut udy Idvirgdat

Af Fhdmoivirq Avr HidHgrwigh fhvvdu| #efghilh#as

McwiiruiEctulifdvirg Az ol Meal | #ikhiydodhvir ik hifgsxwlydubledrvivr ik dwl hihqrz #krz # hiduwilyhidwikhifdExavhg#
dgvz huirutiruth iz hip dnh#dq | #kdgj hvicikhvhilgsxwio#ikhghib Wrgvideryh#trgisdj hit #z hifdggrwp dnh#
fkdgjhvieha z #vieharz #z hifihivb sdfiobsal/ By #khinethgliydosh, Adkhatik rvhighz #iydohviz Tehiksgdvhg gk hit
glved | hg#iydxhvieharz #ggiz IforiehikvhgHo#khi#fddxawrgirutiruthif ffrg I ek hiirup xaivkrz giferyh i

P dvk fdg#vxewdsvhviikhimrung#ydochvitiruthd fk e itk hiydulde drvifowr ik hih t xdwtrgiiggfs ury hvitkh#f ddxaiwhgfthvx otz Ik#
Ik giwttegikhitl kwk dgg#ivighite ik hiht xddivh gl

m=45kg v,=522  d=15m 6=32 deg  g=9.807
S s

F=17.175 N F=3.861 lbf gled | #khiqvz hutfcg bk e 1

Yhz byi#huxow= Wriyhz #xp hufddthvxow /A shikhiydubedigdp hifirarz hgfglhfud #e | #kh#hi xaduhtxddvt ge #
G rigrwikvhitkhigh i rg#rshudwruke ey hz fhvkowitkhigh g Wrgirshudwuiviikvhgirgd #irughilg Iyj #k b vArup dnly#vwwljap hauwi

Fravhuiy] #ikgwdrgihvxow= Qxp hulfddthvxowtihiixvrp dvifdad #5vsd |hgikvigj#vb sdihgtikgistiruikhit Vhaikg iy | whp 3
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S, Wrifkdq] hikqintrgikhithvxow Aghdwhikhiq i #0 hz wqvilikhiiquz husggthsdfhifidl McikhighvihghogivHghk bHEdvh Az hiths difhid
z Tk#kqIwie ke iR dwk fdgiz Takkhgishuirp #khifrgyhwirgidagisuryghikhidgvz hufoicg e e 11

Fkdg] Iyj #ydubedi#figsxwe= Z khg#iydubeditydoch#ivitkdq s hg Ak dwifkdq hiz Iosursdj dvh#iriz dug#iagiksgduhhyhu| vkl #kdwghshagvir oHas i

fkdgjhvithinp dghrip dvwAlglddyha £ ABq] dArulg Ivdgfh Arufair #khifervh Ak rvh#fkdg i hviz Tndxwp dvifda #eh#sur thvwwhgflggkhi
axp hulfdgthvxowtirutirufthiz IehiksgdwhgH

Qrz Ahwiik ubhivkhih { sthwirgie #ddEx dvhirufhigi#vad] kvd # liihthawiz d | Hohwiiz ubh#khiht xdwlrgHirufirufh#ivigs
xgivtrgir khip dvvir ithkhiea fnli

2
F(m)= mz'.”; —megesin(0)

Xvhitkhitixqgfulrgighily Mrqifle ryh##dExavhik hifirufhih {hwhg#rqiydulrsoviear frvie g Thquip dvwhviT dvkhuikda#
fkdgj Irj tkh#ydubediio dvvfleryhip xodsdihip hvAkz h#fdg#fihdvhidyhfverube e ihidif rah fwirgie 1 sxwiirufo dvwiiz hit
z Toifuhdvhid#7 {4#iyhfwruifdahgo dviAbgatz hiz Tebvwl gikg e hbrj wdp vilefikhihgqulhiiyhfweuliitkhq Az hiz Toikvhirxul
ixqFulr T e HEdExaivhifirufh Abcviy] #ichiio dvvah furutvid gl s b ik hitcg frir gl

[3.3] [12.595] | |
| 4.8] |18.32 | hydoxdvhitikhiixg fulrgcviy ] #khi#
= " o — . ghz #ghigMrg#iruikhiydubed
mass ! ) ! kg F(mass) ! SILLT ! N @
19.1] [34.731 ]

Fihduiy] #ivhfwrw= Wkhnhihivhyhuddiz d | vcHEuhdvhityh fvrulte g sxow B gk Mh {dp sdAz hiffthdvhgtikhiyhfwruip daxda =
P dwilfhvidggtivdediviide ZLgvhuP dwil{ 2V T hidip dwil{ #rulyhfurugkhaitaigikhiealanvidhp swi#ud [#er {hv,

Diyhfwruiirup dwil{ #dgtdortehiifthdwhgte | =
frs | 2sdwhiirp #{fhofF VY A {w

o b sruy]#ydwdiirp #1{fho
I IhH PR #ixgivirgquivx Tk #HIVHIHDG H [ FHOMUHITHDG T10H

o 8\0

©
o\
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Uhghibylyi #ydubediv= 7 khatydubedidhihghilihg Adviigik M dvhi#irutkhiydubedito dvr# dukfdgiie d | vikvhvivkhigiwighilybirg rikhiydubedi#
frufddxaivirqyil vy #irz dugl

Uhshdwhkh#f ddxalwirgide ryhiwrighwhup Dhikhtirufh# fuiy ] #iks ratea fnvike iydulrxvip dvvhvAexwihk o h Athwiadvvh gitdcht
thvxowyh furute #thveow, #c iy dubleditfdang#ir vy, hiz Tekvhikh#vdp hilgsxvip dvvz

[12.595] [2.831]

| 18.32 | |4.118]
forces._F(mass)_! IS ! N forces_! NS ! Ibf

|34.731 ] [7.808 ]

Ihdd Athwiisawikhithvxomicvly ] ##G6 fsawliR gikhi 03 { Az higs awkkhifgsxwitiruio dvy scthgiigikhilyduidedio dvv
z k fk#dtyhfuru, HR givkhi#| 00 { Az hios ok hiirxwsxwAtiratirutsmehg ik hiyduble it k Yk #vidHyh fury, 1

225 forces (N)

3.25 3.85 1.45 5.05 5.65 6.25 685 7.45 8.05 8.65 9.25

mass (kg)

SAjh#7 it
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Resources

Wk M runvkhhwifryhutedvifisul flsduviie #ghily 1y #/dubediv Agh it b #ixg frirqv/Aoviy g Al runty] # TkiyhfuraAdggt
fuhdwityj #65G fsawitirutk hisxus rvhir ifsury Iy j #vrp h#fj xdgfthitrg# hwigj fwduwhgtz Tk# dvk FAg HHA Tk #e ik hvhitee s FEvHEdg#
ehth{ sathg#g#ixukhughsvk#lggighvd P dvk fdg#frqwd vidaiigydafhgtp dvkthg]j h#kdwifdatehth {(vhaghg#idueh | rqg#

z kdwkdviehhg#fryhuhg gk Iz ruvkhhwilo foeg I #dsde vk kv ddxocvAS TiththgwidgHt xdwtrqvAS dwdib gdd viv/A
Vrohj AsSuriwp p Inj ABgo#v |p erdfviivr#frqwioxhithdugyj# rihflerxwP dvk fdg Asddvhithihube khvh#hvrxufhv=

% Getting Started tab/Tutorial button Op iswibotglydulrxvie s vAly focg Iy #khite s v ryhuhgikhih

% Getting Started tab/Engineering Resources button 0h{dp sdwir#P dwk fdg# runvkhhwitfurvwidahgj hhhulyj #gvEsdghvi
dggtggxcwuhv

. Getting Started tab/Community button 0 rgdgh# dwkfdg#frp p xgq|krwhgte | #$SWF# khth#P dvk fdgtivhw fdgig Wixvvi
dggtvkdihi#lgirip dwirg

oe

Streamlined Calculations

Wkhivhfuir gk dwtirarz viiDsshag{  #ragwd vid#f raghgvhgiivhwlrgic itk higk | viEvisuredp #icvhg#fik Iz runvkhhwve ik dw
fkdgjhvitr #ddxavhghhvxowHfdgtehiivhhgtp rihthdvd # khatfkdgjhvidihip dgh#iefigsxwlydubedivi#R gh riffkhip rvw

frp shalyj#ehghilwie #P dvwk fdgifivifiwtte Bl #e#frp e ghip dvkhp dwifddfrqvhawiz Mk#grfxp haquwivirg#ow#frp suhkhgvivhi#
grixp hawikrz hyhusto#khiDsshag{ #kdwtirarz vAkz hiz Tivxs sthviaie khig VExwirgifigfocghgide ryh#tirufk hisxus rvhi
rityhz Ij #khiflgsxw/Aht xdwlrgqvAfddxavhgthvkovAdggfsawiz bk bid#frgghgvhg#iryp dul

SdjhiB#rif:
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Appendix N

F

L*

Problem

Vxssrvhiz htkdyhittea fniicitp dvvifo itk dwiitilhgfikstigttafdyhg#dp sHit

Wkhiea fnfwdyhorig Iwlg fhitr #4 18# hvhuwiks#kh#tdp s Afrp hvip rp hgvdud #efhvwibgg#
v\khq#fdghv#edfn#grz q#\r#/\kh#erwqrp #fl#zkh#dp s

Variables Q

m:=4.5 kg v,:=5.2 — 0:=32.deg d:=1.5m

Calculations

2
mev,

F:= —m-qg-sin (6
R g+sin(6)

F=17.175 N F=3.861 Ibf

F(m):= : 2 —m-g-sin(6) ht xdvirgiiruirufhividiixg flrgir o dvv
[3.3] [12.595]
|4.8] |18.32 |
mass._! e !-kg forces:=F (mass) = | e | N
19.1] 34.731]

SAjh#ofrif:
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forces (N)

Thank you for your interest in PTC Mathcad!

Reference
Wkhth{dp sdisuredip #ixvhgigik Wz runvkhhwivivinhg#irp #kh#tirarz 1o #sxedfdwirg=

Ixqgdp hawlod #5k | viEvANk lg#Hg Mirg# {whgghg

Gdyb#dagd |#) #irehu#Thvglfn
Frs [ubjkvi#<:7/4<; 4 Adqg<; ;te |[#rkgiZ In|# #rqvAlgfl
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