
CHAPTER 2 i COST CONCEPTS ANO DESIGN ECONOMICS 

Raw mat r r~a l s  is thc r n a r i ~ n u n ~  prut'it per month re!;iteii t o  thr  
D11-t:ct l ~ ~ k l ~ r  .,fmd~~ct? ~I lso ,  drtcrmine D; and Di il..;j 

2.9. A ctlmpany estimates that thc rclakinnship be- 
Lh\Jeen unit price and demand per rntmth tor 

Utilities a potential ncw product  i s  apyroriir~ateii  by 
Property tri're5 p = $1 oU.t3!, - 50 l n i ) .  The ccmmpany i d n  prt ,d (ILL! 
Xdministiat~x-c safa rieh the product  by incrc'>\ing tixeci co3ts $17,50(1 ycr 
Pa! ruII tax?.; month, artd the cstimntcd i,ari,~hfc. cost 1s 540.00 
In>urdl-rcc !building equiprncnt) per unit. What is the optlrn,ll demand. n', at id  
Clerical ~ a l C ~ n t ~ ~  based on this demand, should tlic colrlp~jny prt>- 
Sale5 rnrnm:i;ic)n5 duce the n c ~  product? Why? (2 7) 

a. hiork o t~ t  thc complrtc solution b! rlifFr*rcntial 
Intercst on b;.:rc>r\.rci moncr; calcuIub, st,lrtir~g 14 th  the torrnt~la tor profit 

2-4. In !,our oiir; ri-urri.;, describe the life-cycle or loss per niont l~.  

litr;'-~:yc'lt, cirst .;a\ ings greatest in thc 8cquit;itlon 
phase vf tht> liis r:,-cir? (2.7) 

2-5. Explain r\'h: ;t,rieit competition I S  a n  ideal fixrd cost thLjt can be alIosateci to thc 
that i5  difficult to dttaln in the United State<. ni plyworlLj onr, dollar3 per month, 

month!?- ~ ; ~ l c s  volume ior this prr~dur-t and 
catculatc the profit (or loss) a t  thc npti~nnf 

a. Dctrrminc, t k . ~  r a l w  r ~ f  U that maxiniizey i'nlr~me. 
b. What 1 5  dom'iin of protitablc drmdnd during 

rni~cd rathe: tlldn min in~ ized  
,, : 2-j  1. i\ rompany pr t>durcs  and sells a ctjnsunle:- . < 

is 4,OOU units ~ c r  rnmth. (2.3) ;ipproximatcIy U = 5i7(1- 5p, where p is the pricc 
a. Dt.tern21ne cct imum demartd for this product. per unit in dollars. Thc 11xt.d rust is  41,01111 per 
b. Wl~a t  i+ t t ~ e  rl:.xirn~rnl profit per month? month, and thc variablc cost is $20 per u111t C7h- 
c. At ~vha t  vo1an.t-- l lo r~5  breakewn occur? 
d. What is the iom~;u~: , ' s  range of p r o f ~ t ~ b l c  ~cally, to thc folIobving questions: (2.3) 

demand? a. What is the optimal nurnbcr elf unit5 thdt 

.! cornpan! h.?? ~==:ablirhcd that the roldhun- should be prod ucthd ,<nd sold per month? 
b. What is the nlaxitnum pru6t per nlonth? 

. I I ~  between the s<>,!r.: Frice for anc nf its prod- 
ucts and qucI,t!t:: pt.r month i5 approx- c- Whdt arc the brenkevcn d t . 5  q~lnrlkitie% 
imntelv L~ = 7'3 . :,?!, units (D  is dt,mdnd ,-z (range of: proiitahltl drmi~ncf volurnc)? 

ur qu.?nt~tv sold rt.r month, and p is the pricc in 1 2-1 2. A cunlpany estima lec that as i t  incredse ik.; 
dollars). 7he tt~rii~a,st is $800 p r  rnt)ntt~,  and '-4it's volume by decreasing the selling price of 
the variable cohi %'5'.0 pcr unit produced. What its product, revcnut1 = d D  - i7ilL (rvherc Ll re?- 
gurnber ot unit> ?'. h u u l d  br prociucrlci ycv r(:sents tlw 1lrit5 ',jr Llt,~t~.i::~~ Ftlr  ion!!:. it 1 ! 1 i  

:>.i~lntr, J T , ~  -,> -: 2 k: r~i,,t> ! l ~ > t  rro?i:' l';k,<:! ., - h,: ! l :L t~~ :  ;:>,I 15 :\,!:('I', -.v., , I  ,- ;- . -  ; r.! 
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2.8 1 Problems 6 1 

S ~ l e  A Site El (Pi-, 2-i.7) 

A\ eragc h,<uling d i s t ~ ~ n c c  4 m i l c ~  3 rnili.5 
Anl-,u,il rentnt ice for solid w'lsti. s i tc  $5 ,\UJ 51 1)0,000 
Haulin? cost I I - I  ~ 1 . 5 0 / ~ d ' - m i l e  

month, nnd the \-ariab!? co.;t is 54 per unit. J f  1 1  = 

56 and I T  - 50 ~101, Jeter~nirle the sales v o l u a ~ c  
tor tnnximum ~ : i l t : i  d n d  t l i ~  m;lrimurn protit 
per month 12 -71 

2.13. :I m ~ ~ n ~ o p ~ l  ?L>I:.! i t  ,~qte  ~itc tr.ir kf city must bc 
Ioc,~tyd ,lt Silr .A L'r  C.ty rj After >r~rt ing, sonic. o t  
thc solid retu5c ::liI  >r trar~~portc!ti to an electric 
polt,cr rlnr~t i\,l>s:+c l t  i: 111 bc u>crl a5 fuel. D,lta 
tor thc h ~ u l i n g  ut t.ct1[\t: t r ~ r ~ ~  cac11 site to the 

plant, where ihc>uld tht> sol12 rvastc si tp be 
locatcd' Use tht. i~ty'.; \,ier\.point and a+;ume 
t h ~ t  ZirO,OO@ C U ~ I C -  bards ot  r r I~ l . ; r  will be 
h a r ~ l c r i  tu the ~l<3.:1t it)r unc year r~nl>- Onc bite 
tnu5t be ~elci:<;l.  I? 1) 

b. Rt.ferriiix t i l  t3.c clcctric poi\.er p1;tnl ~ h c v  r'. 

tI-,rl cost Y in iiai!ars per hour t r l  pr~ldt~c~b 
electricity 11. ':' = 12 - 0.2.Y I U 27>,':, :vhert. .'i 
15 in rncsarx at:- R e \ , t . ~ ~ ~ r c  in do1 lar5 prr 1)i)tlr 
t r o ~ n  thc 5 ~ 1 ~ '  cjf r1~: t r i~ i t~ '  is thY - 1 )  2X' F~r~ i l  
thc valuc c ~ i  Z tk.,lt givcb n-~atlmu:tl prot i t .  

(n;3) 
plant ha. ;: ~zpacity r>t 4. lUl, hyJra~rlr i  

- - yilrl;ps p~ m ~ j n t h  T h r  !i ~ c d  cubt i> 5?04,000 
r1.r rnnntli Tl i~,  i :r1.31.1e cost is 5166 ptbr pump, 
drtd th4, s ~ l t b ?  Frli? 15 5 2 3  pcr pump (nssumc 
that 5;llcs rqli;il ~?~it:;ut L-olume), What is thc 
breakcx.cn pr)int ul i~umbcr  of pumps per month? 
1: hat prrcentayc -r,.luction will occur in the 
bre,~ 6et'cn pcltv t : t tlxcd ctxts  a rc  rrrlucerl b?. 
I,s:,. . ~ u d  L I ~ I ~  i ~r:clkl+ costs by 6"(,? (2.3) - 

2-1 5, ' suk ipc~~t !  t h r  :hr! ;HC Clorporiltion h,la a pru- 
/' 

duct~rln jdrlci -.~Ic'l- i s.dpa~it\ of: 5l,l)U0.000 pcr - .  
month. Its tixed <c\=i:-u\-tar A co~lsidt.mblc mnqc 
oil-ulunie-are Sil*:!.UOU per month, and thc vnri- 
able costs arc 511 3' TrJr Ll~ollzr  oi .;nlcs. (2.3) 
a. I,Vhnt is  the LI:::u.I~ br~r;lh~,\ t>n pc3int vulunw 

I LI'I ? Vevcluy I ::;iph) tlw t.rc.~hct cn cliar-! 
b. What rvoulct be t lv  eilcct on L1 u>t d t . ~ r r , l ~ i r ~ ;  

the varidblc i o d  per linlt b\' I',> i t  the fihcd 
costs thrreb! in:reasu:d by 1 IY ,' 

c. l \ : I~<?t  ~nould be the cffcct un D' i f  thc l ixcd 
cost.; !>,ere decrvascd by 1U088 a n d  thv ~ ' ~ r i a h l e  
co>t pcr i ~ n l t  increased by thc srlrnP ptlrccnt- 
ngc? 

2-16. ;1 cornp~ln!, p r u d l ~ i c r  dnd sr115 consumer 
p r o d ~ ~ ~ t  r i ~ x d  i s  ahli, ti, r ~ m t r n l  the dtlrnand fol- tile 
product by varying Ihc bcll~n< ~lr l i t l  T ~ c  i l p ~ i ~ - ~ ~ ~ . -  
imatc rt~Iations11ip bl:t:\ tbcbn pr1L.r <>lid d~.ni;lnd IS 

where ;I is thc p r r i y  pt5r ur:it L ~ I  d o l l a r >  ,1n4 I D is 
thtl dernanci pcr munth The ;OIHF,I[I:- I <  ,ccki~ig 
to niduimizc its pi-( b:~t The f ~ \ t . J  io5t I; '5 L.l.'UO ~ c r -  
morl t l~ ,111d t h ~ .  ~ n t - l ~ i b l ~ ,  ~ ! + t  r; . I  l i  5417 pcr unit 
(2.3) 
a. kl 'h , l t  15 the ~lutnkwr of  nits that > h r # ~ l i l  bc 

~7rnJuccd and <old each 111o11th to m;l\1mi7c 
r r o t i t l  

b. Shrlrv thdt ytlilr ancwcr tu pdrt (a  i r r ~ ~ ~ ~ i i n j z t ~  
pr' )tit. 

2-17. The fixv~l ro\t rebted to thc pruiluitiun 4 , r  . I  

yrudt~ct is 9.500,000 per ycar. I\.5utnic> tt-t,>t tlrr 
i ; l r~ahlc cos t  is 970,000 , ~ n d  t11c wlliny: 1 - 1 1 t r  

1- 570,000 for each perccntagc p i n t  of a n r r u ~ l  
~ > u t l i l ~ t  i i l p l ~ i t y  (whicll cyunt. salcs Lir~nrc~rrd) 
7-hus, the m a x i m ~ i n ~  saIes per ycnr '3 rth 53,~il)r 1,lN I! 1 

(dt Iflo",, nf output capacitv), and nt! hd\.r. ! 2  31 . . 

C t  = Sl)ll,001! per !,e;lr (Fil'rl cost)  
u . = S2!),11[)11: I ",> nJ ,111n11;ll ! \',I riablc 

0 ~ 1 i p u t  i a p 3 c l l ~  i~>s t , ' u~ l i t )  
p = S3li,l)LIIJ, l c t  annua l  (Selling 

cl~itput ri ly , ic~t!  pricc,'i~nil) 

a. D~:tcrmlnc. tlir brettke?:cin point ful- tliis 4tr1;l- 
tloll. 

b. Ut~'lc$p the  r n a t t ~ r m a t ~ c a l  cxyrc35inn for 
protit ,>I ,  Ih+- In thl5 .;ttu<itiun n s  ;1 fut-tction 
t j r  dt.m,ir~d. Cl. 

2-1 8. A plant upcratiot~ ha> t ~ k c t l  < t l ~ t . -  L I ~  51,C100.1)171) 
per ycilr, and its output capnrllty is lOU.0110 t1lr.c- 

tn ia l  appliai~ccs pcr ycar. The vari,tble cost 1s 540 
pcr unit, and the product sells for 5tJ11 prr unit. 


