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5.8 Differentials

Definition: Increments For y: .f lr). l: : -l'r J1, \\i€ have rz : ir1 * Ar. ancl

Ag: Az-gt: f(r:2)-.f{rr):-f(.r.-r+Ae,) - f{rr). A9 r'eplesentsthechange in E

correspouding to a chtr,nge froru Ar in .r.

Example 5.8.1. Gir,en tire furrctiort lJ -,/ir) : rz + |.

* *, nt:z and 12:3.1. Find t\r,Lu ald 
= 

f.or r1:2 and nz:3.

gf&)=tt+l- ox = x.-*r =3 -L= i-

a5 = f(rt)-f(r,) =f(g)-f(z ) = lo -S = !

=9Atl- 5'1 ---Axl
fiL: I and Arf(*r+Ar) - f(r'')2. Find
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Definition: Differentials

If g : /(r) clefines a difl'erentiable functiorr. then the difierential. dy, or- df , is

rlefined by

dy: df : f'(r')dr,

wher"e dr: Ar.

Example 5"8.2. Let g :. trt'+ 3r:. Find dg and elaluat<: dy for r : 1 anci dr : 0.3.
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Fol srrrall f., * x f'(r).Thus, AE =.f'(r)A;.
-\.i'

Alscr, sinc,e dE : f'(r)dr. tt follorvs that

u = dtt.

artd dy carr be used to apploxirnate Ag.

Example 5.8.3. LeL y : f ("): VG .

1. Finrl AEr trncl dg r,vlien r changers fi'onr r: -l to .z::1.1

2. Approdmate Ag usiug dg rvlien r charrges from r:4 to :r: 5

3. Approxirnate v/101
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Let r be the number qf units manufactured and sold.
rfr6$u S,ton6Ot,twu

The price-demand function (p - p(")) gives the price per itern when r
items are panu[actured and sold.

g'69'a stvJu
The revenue function (fi : E(r)) is (the number of items sold) . (price per

itern). r.vlrich is -R : r .n(r\.
r}:f{Uni'*n Ll '

The cost^functiol (C : C(r)) is

c: a*br. 
fl.tr,

+ (r'arjable costs), ri,-hich is
e

The profit function (P : P(t)) *lP: R - C.

The company will $Ufu , Yd'o.
"1y1p J d, {t?.".}t" I

. lrin-ea loss'it R< ('or.p<u. ffi

. breaklsH ir R : c or P : o I P=R- c I
n"---_r, 

Ir *\ u1 J -Lr. \__J

. liave aprofit if R > C of P > 0.

Note: In this courser fturctions p, R and C u'ill be gir.en. \\ie do not concentrate on

finding these functions frorn a giverr real u.orlcl pt'oblem.

Example 5.9.1. The price - demand ecluation and the cost function for the procluction

of television sets are given bv

p(r):300-# and C(r) :150,000*30r,

rn-here r ls the number of sets that can be sold at a price of p per set, and C(r) is the

5.9 Break-Even and Profit-Loss Analysis

tottrl cost of producing r sets.

1. Find the revenue function in terms of :r ^

Roq = x.p(x) = x (:* -* )

ffi 3-il=+ffi
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Example 5.9.2. A cotlpanv rnarruftlctules a,rid sells r tlirnsistor larlios per rr,.eek. If

the rvccklv cost .lnd reyennc crluations tl.re
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