
a. Cor~.;tr l~ct thC C C U I ~ ~  ) l n t ~  !>rca kr* .  ~ r l  chart. ~ I u c t i o n  rates and totd ~ i c ~ ~ l  uctinr~ cost pe r  t ~ o u r ,  
b. Cr>:r~parc a n n ~ ~ a l  profi t  wl i~ .~ :  kt16 plant is np- hu 5urt1rn~lri7cd h is  f i n d ~ n g  i i ~  Tah[c I b t ~ l o i r , .  

tyratil-lg a t  '30",, % ~ t  cdp~ci t !  1 ~ 1 t h  I ~ C  pIil11t ~ p t ' ~ - -  l 'he  ~ , i i l ; i ~ ~ c ? r  th rn  ta1kt.d tcl thc  t ~ r i ~ ~ ' .  markctin& 
rltlou at I!!lr',, i .~~'~icit! .  !ls.un~e thdt the t[r<t 5p~c1;111\t, M h ~ l  pro\ [ c l ~ d  these e ~ t i m s t ~ j  ot . it~ll- 
Y0"L of cnp,lcltl, o u t p ~ l t  i:, bold a t  590 pCr 11n:t. in< pric't: p u  castin< 35 a f~111ctiun ~ ) i  p r o d l ~ c t ~ u n  
and the r t l ~ r l ~ ~ ~ n ~ n g  lit'., r l t  17rod~1ction 15 st~lcl v t r t p t ~ t  (srr Table, I 1  brlllw). There drc S,;h(l l i , > ~ ~ r ~  
, ~ t  570 per unit. (2 .3 )  ~n >I V C C I ~ .  12.4) 

2-$9. llc jlY2d (oht f(,r li,,,, nIetcr (,i a. LL'h,lt product ion r a t c t ~ ~ r r u l d  1 . 1 ~ ~ 1  re i r )m~nct i r i  
to r ~ ~ ~ ~ \ ~ r n i z c .  total profit5 p e r  ycnl-' 

b. I fo iv  +~bn+lt ive is thc  rJte irl i d )  tu ;llLlngtm5 111 

totaI pro~luctio11 i6l.t pcmr h o u r ?  

\ ~ ~ r i ~ b l e  ( 2  4 )  
a. 1Vt1;it i. t h ~  , ~ p t i m t t n ~  thiL E . I I ~ > . ; ~  ot' thc 1r1.9~1la- C,, -= k l : : , ' ,  whrrr. 1: is the ti-ip l ~ n s ! t ~  in mllc? 

t i o ~ l ?  a ~ i ~ i  k is  a c o n ~ t ~ a : ~ t  i ) t  propor t ic~n~l l i ty .  I t  is Lnri~rrl  
b . H o ~ v i l t ) ~ ~ r ~ u k n t > ~ ~ t l ~ a t ~ i ~ i ~ ~ ~ ~ ~ ~ ~ r z . ~ ~ r ~ n ( a ~  t l 1 ~ l t a t 1 2 m l l e s i l ~ r ~ ~ ~ r t h e n i ~ i ~ : ; 1 g c ~ c r ~ s t o t r ~ ~ ~ ~ ! ~ -  

m i ~ ~ i ~ n l z c l ;  tc>tal (0-t ya:r , , ~ , a r '  . I ~ I ~ > I I  i.q 51 p e r  ~nilrl  TLlv d<irncr. ot tht> -131p 
c.  iLt1,:t 17 thc b<i.ir tr.~~!t>tlft L ~ L ' I I ~ , ~  t~ l ,d~l t '  in tf-tis it.arlt< ti? mlnimize thc ~(1.1 c l t  ~ipcr;l t ion. hut  ~t 

prt>blet-~>' 171113t l71, b.~lancccI apir12t thc cu+t ot the pe r -  

t a r t n c t .  L ~ 5 t , r l l ~ ,  tc, t h a t  i t  hl- li,lr,.rb.;l> t I l 5  i c h ~ b f c  so !(-, I, i ~ t ~ i c h  thc cuhtc\mt.l, 11.1s set 

t.LII-t CF(7P ., llL' ',r'i]l (I~)t‘l ~ , O O O  bLlshc.15, d f  51,50?1 pt'r l~cutr .At h1IlLlt ~ . ~ l ( \ i l f )  3 1 ~ ~ ~ i ~ l ~ l  

11 !IICII 11e ~ - L I I I  ~ 1 1 1  (J[ 55 ,~ : ,0  ; tJ[  t * ~ ~ > t i c l .  IIoivt>\ L%I,.  t t ~ t b  t r ~ p  bc ~1.1nnt~d t o  !i1irlin-t17c the tot,11 c.cl:: 

t 1 ~ 5  cstirnatcr t!ldt t111> c:~-ry- 1: ~ i \  ~ n c r c a s c  I?<' \ c  . I .  i\ hic,h is tflc sum ot \he crj-t oi  opcr'>t- 

;lililitirlr~,~l I.'[!!! bu~ht.15 ot >d!-bc,~i:\ t r ~ r  ?ach i ~ i g  t l -~c '  +!lip "174 tlic C U S ~  ot p :~~>h i lb l t~  crlrg(>:' 

rx,eeh h ~ =  rIl.l.~? t~;lr\.et;tlrlg, hut thc k > r i ~ t  tvill ( z  
d r u y , 1 t ; 1 r ~ l l c c ~ t ~ ( l r t - 1 i t ~ ~ ? C r b ~ l ~ h ~ ! f 7 ~ r 1 \ ' t e l \ .  2-23. I<e~t~rt~~\,illIp~r2-~i).~ttheCoSt~f?l~itr1~!t\ 

I- 5i).O4 per kLVI1 [ i l l ~ t c ~ ~ ~ i  i ! t  50.074 pyr !,I\ I - [ , ,  
!.. !iicli t t~ i ch~e .k>  ut il-tsulilt~crr~ 51iuttlci 1~ rtJ<-[1[ni - 
I I I P ~ L ~ L ~ ~ '  r\t.calI thdt the 11re uf thl: ii~.;crl,lti~~n 
rxrn.; , ~ + ? u m c d  to br 25 yc<lrl;. Commc*~i t  $on thc, 

I V ~ ~ I K I I ,  and I l i > n  ~ I L I C I ?  wiil Lw r ~ : c c i \ - ~ d  ! t ~ r  hl- basil- tiailcuff that I \  tv111g 111iliit~ in t i l l ,  prk3blt~rli 
(relatlvc to Exanlflt, 2-10),  (2.4) 

A a n d  M G ~ c h ~ n t l  H, n s s u m ~ n g  each \\.ill makc 
the  part tr3 the same spcc~fication. Ll'liic!~ 

Machine A Machine B 

I~liti,ll L a r ~ : ~ i I  ~rlvestiner?t ~.7.i,l~lilil Sli(l,(H)O 
L i i ~  10 ye.+r> S year\ 
';nlv,~qr 1 a luc  3,.ifltI 51 5,0011 
P;lrt.;';k~~uircd per vr.\r 10.0110 1 0 , t K J O  
l.;,tlr-sr ~ ) > t  per h u t ~ r  E 10 520 
I ims? tll mdk? onc part Xl ~? t~ r i c l t r s  1Cl r n i r ~ ~ r t r \  
A l . ~ ~ n t c n ~ ~ n c r  t t l h t  pcr ye~lr 51 ,OL)\! $~.uu~I 

Table I Tr?tal ro>! hour . . $ 1  51.6110 $3,2UU 3 54.70C !P( 2.21) 

Castin?.; p r ~ ~ ~ l r t i c r l , ' t ~ i ) ~ ~ r  1 ?l'O 300 4110 3 l l !  
- .  - 

I ; - - ( 1 , I l 1  , - ?.?.I)() :;J.:l 

C. .?~ i~nc~:~r t !~ :u ; l .~~ l  110::r ' 1 1 ~  ' -(,. -. > ,  .,'I . 41 ' $  i ;\,\I, 
- . I  

. , 
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2.8 1 Problems 63 

Carbon Sleel Tool Steel !i'r 2-20! 

Output a t  uptirnurn s p e d  10~1piccu~/hr~ur  1,iOyiece:ihnur 
Time bctwccn tuol grinds 3 h o u r s  b hwr> 
Time requircd to change tools 1 huur  I hour 
Cmt nl: unsharpcned tools 94UU 011 5 1 2011 N1 
Number u i  timos tools can be grollnd l n  5 

macl~inc yicl~ls t h ~  lo\ve.;t part cost? iIs5un>c 
the intrrcst ratc I.; nty,ligible. 

b. I f  tlic cc+t (-4 l.+t\nr can be ctrt in hd l f  hv L I ~ I I ~ ~ ;  
pi- t- t lmr errlp1nvt.e~ ~r .h l i l>  m;l rh~ne  41oulcl 
he rcioin~nr~nJrrl' 

2-25. Thv "I\I, i t ~ n  Thcl:~ r\ l I"  F,lr-l~!nlr~-l:irr rnx- 
~ ~ h c l u r i n c  t.mnptn?- ri(:cJb ?pindles tor thcir 
r o l l ~ n ~  i l l c ~ j j ~ ~ .  Thy\. C J ~  buy them from ,jn 
r rllt5lil~ m i l n u t d ~  t ~ ~ r r r  ttlr SZflO per spii>dlc plus 
;hippin!: co>tb t < ~ r . t ~  .pndlc, rx-cighs 18 Ibs and 
,h!~p1[15 costs art! 5 I $1  prr pound. The otltsidc 
IIldllLltditllr(.r K L I I  < I \  c: ~ i i ~ c ~ ~ l n t  for Lmlk nr- 

ilt.r.-. ( d u - +  nrrt ~r~cliirlt. ,hipping costs). The first -. 
- \ \ I  \ F I [ IL I I~ '~  ;Ire: at tull pricr, the next 50 h;ir,c 
LI IO",. c l ~ > i ~ j ~ ~ t ~ t  p a r  hprndle, and tlw tlcxt 3U 
t~.~{.t. .I I?" , ,  L ~ I - . T O L I I > ~  per spindlc. Ur thr:? can 
make t t l ~ ,  ?p~nct It+ thrn~.~el\,es. It cusks 5U.75i Ik 
ior aluminurn t.3he.G 72 minutcs pcr unit to mn- 
chine, nncj thtl ~ o k t  c l t  the machine operator is 
5 14 1l0,'hour. X s ~ m t .  there is no scrap. Shuu Id 
the cump;lny pruduit! or bu\ -  the spindles if 175 
,trc t~eccied? Support yr811r ;Inswcr. (2.5j 

2-26. !.ither tool iteel or c ~ r l - r ~ i i  ;~ccl can bt, uscd ,J 
the set oi tools un n ccbrtaln 1.lthr I t  i s  neces- 

sary to s h a r p -  the turh- ~ r r r ( ? d i c ~ l l l l  Kelt.\-;lnt 
intornlation for cach is  yhur\*n abox r 

The cost of the lathe opc~ratcll- I ?  514 00 Frr 
hour, including the ton1 -chal~ging t~nlc, ij urlng 
which he is idle. The tool chnnsci- ccjsts S?I) U(l 
per hour fur just the tlmt! he is chan~ i l i g  tools. 
Vdriable oi-erl~edil ~:nsts lor the lalhc ,3rc, ,528 00 
per hour, inducilng tor,l-t-h;rnqlng time. M'h~ch 
type ot  iteel ~ 1 ~ 0 u l d  I ) ?  1 1 ~ d  tt> mt11ini17.t~ 01-erclll 

. rmt per piece' 12.5)  

2-27. ,An auto~nni~r '  m;lihtncb c.3" be i!prr,~ted d t  

.A& spctct,, \ r . ~ t t ~  tht' t ~ j l l o ~ ' ~ r i q  re,~~lts  

Time between 
Output Toot Gr~nds  

Speed (pieces per hour) (hours) 
C 

A 400 15 
B 4fiO !2  
c- ?[:I 1 I? 

.A +t  of ~~r~.;ti~~rp*neci tools r:o?ts $150 and can 
htb <nlur)~l  '0 tlrtle.; The cost of each grinding is 
$25. Ttw time rcqu~tc~d tu changc and reset the 
tooh i? 1.5 I i ~ ~ u r ?  and  buch c h a n ~ e s  are made by 
a tool-s2ttt.r tt.110 15 ~ I I J  SH 00 hour. Variable 
uvcrhcad un the. n~al-hrne 1s ch,irged at the rate of 
57 75 per hour, includiry tool-ch'lnging time. At 
w h ~ c h  speed shuu l~ i  thc III ;~CIILIIC be opcrntcd tu 
n~inirnizc tot31 cost per P~VCC'? The basic tradrofi 
in this prob tern is betwccn the rate uf output and 
tool usage. (2.5) 

2-28. A rompan!- is arIdl!zing , I  rl~a!-.e-\~ersus- 
purchase situation for a compuncnt u.od In se\*- 
c3ral products, and the ent;ir~eerlng dep ; r r t n~~n t  
has rlcbi-cloyed these data: 
Optton A. Purchase 10,000 items Fl?r ye61r ;lt a 

fixed price of 48.50 per iten. Tlit. i i l 5 t  

of p1,lcing the orclrr t~ negligltsle , I<-  

cording to thc prvbcnl c c ~ l  arcuunt~n): 
procedure. 

Option 8: h1;tnutncttirc 10,1100 ~tt.nls per yL%-br 11-. 
uig available capncit. in thc ta;:clt-y 
Cost estimate5 d r r  d j r e ~ t  ~ n ~ t e r l ~ l l ~  - 

55.00 pcr item and d ~ r ~ i t  1.1Llor = 81 c l  
pcritcm. C l a n u f a c t u r l t i ~ ~ ) r t . r h r a d  I > , I I -  
locatcd at 2ikmb4, c ~ t  J~ rcc t  [all~)r \ = 5.; (11) 

per lt~rll).  
a. BL>sei! (111 these data, should the itern Llc p~i t , -  

chased or manufactured? (2.5) 
b. 1f manufacturing overhead can be traced di- 

rectly to this item-thus ax-oiding tile 10(!"., 
o ~ f r l ~ e a d  rate-2nd it nnlounts to 52.13 
per item, what choice 5huuld be recorn- 
mcndcd? (lracuablc. uvcrhvnd is pnshiblc wit11 
an actir,it!-based cost accounting procedure; 
is increm~~l ta l  to the manut;icturc of tlic 
part; and consists of such cost vlcmcnt5 a5 

enlpIo!-ct. training, rnatcridl handling, qunl- 
ity control, supcrl-isiun, and u t1litic5 ) lrarc- 
able u\-crhcad aswciatcd rvitti purrha5inq 
this ~ t c m  (\-endur cerhficdt~on, b,,nchmdrking, 
etc.) is SO..50 per item. 

2-29. In the design of an ;iuto~nobile radiator. 
an  cbnL::ntvlr- ha- ;I i h i ~ i c c  nt LIS~IIC Fi::'.t'Y 3 5r r i s~-  








