
Business Calculus I (Math 221) Exam 1
March 4,2015
Justify answers and show all work for full credit.

Professor Ilya Kofma,n
No calculators permitted on this exam.

Problem I (20pts). The graph
DNE if the I'imit d,oes not etist.

(a)  xm /(u) :  -  L l
E1-z I

of g : f(r) is shown aboae. Eualuate each lirnit,
No jusffications are necessary for this problem.

or write
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( f )  l im f ( r ) :  4
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(g) For f (x) to be cont'inuous at r : -2, we must set f (_ 2) = - t{

(h) Estimatethe d,eriuatiue ft(0) : -l

(i) Estimate the d,eriuatiue ,f'(3.5) : L

(j) Estimate for which n the deriuati,ue f'(x) :0; , -- I
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Problem 2 (12pts). Eualuate these limits. For an i,nfini.te li,mi,t, write +co or -oo.
If a li,mit does not erist (DNE), you must justi,fy. Show all work!
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Problem 3 (8pts). Renll J'@) : ,,, f (a + h) - f (a) 
.
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9 @) If f (r) : vEi, write the lim'it for f'(3). Do not eualuate this l:im,it.
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(b) Show that g(r) : lzl is not d,ifferentiable at 0.
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Eualuate thi.s limit.
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Show all work!
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Problem   (spts). (a) On the grid below, gmph the follotuing p,ieceu,ise d,efi,neil funcnon.
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Problem 5 (6pts). For what ualue of c (iJ any) i,s
Justilg your answer.
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(b) Is the function f (r) continuous at r: -I? (Do not justify.) trr @
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,l |foProblem 6 (24pts). Compute the d,eri,uati,ue y' : +. Do not sim'plifg. Show all work!
dr.

"9"4 
@) s : f ;  *nrr," -2u+6+ror-L/2

X'= 4*"* 6x''/z

(b) s: ft-l,/&+'+.* = lx:"t - 9xe/L* lo r-t * 7x-Q

J, = ! U 
-//s - f xe/u- to K-L- 3o x-7

(") y: Ji# -G,-

y = Jr(sx
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,n'= ( 9*1+Lx9n1)
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Problem 7 (10pts). Ci,rcle euery label for which the statement for that graph is tru,e.

(a) The graph is continuous for all n shoun.

(b) The graph is di,fferenti,able for all n shown.

(c) For some r shoum, the d,eriuatiue is zero.

(d) For aII r where the d,eriaatiae edsts, it i,s positi,ae.

(e) The d,eriuati,ue of the graph at r :0 is posi,ti,ue.

Problem 8 (5pts). Let F(r) :2rs - n2 + L. Find the equat'ion of the tangent line to the
graph oJ F (r) at x : 2. Leaue gour answer in the form A : rnr + b.
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Problem I (8pts).

(a) Fi,nd s'(0).

(b) Find s"(0).

Let s(r):  (3r * 1)4.

X ir> = 4( gx-r)t( s)

xfu) =(L)(-,)t -

J "(x) =

x"(o)=

= | 2( ?x-tf
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Problem 10 (12pts). For x unrts sold, the total reaenue Junction is R(x) : 42r +200. The

total cost funct'ion ls C(r) :1000 + 302 + 
irz.

(a'S Fi,nd, the profi,t functi,on P(r).

f (x) = Rkt'' Ch) =QU +bo) -( ln"o *3ov +fx")
(b) Fi,nd, the marsi,nar profit when 10 uni,ts are rrflr; = _ 

If * /LX _ {OO

P/U)= 
- ?rY +tL

fl(ro)= 
-9r(to)+t?-'= -t/+tz-'=g 'l

(c) ffP(t0) : -700, use Eour answer i,n part (b) to estimate the total profi,t i,f ll uni,ts sold.

P(tt) v P(to1 + f/(rol = -aeo +g = -6?z

(d) Should, the company sell the 1lth uni,t? Wlai,n using gour answers aboae. j
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