Laboratério em Economia, Matematica e Computagao (LEMC-FEARP /USP)
Economia Matematica (EM)

RELATORIO DE RESOLUCOES

O cédigo de cada membro pode ser consultado a seguir:

Tos: José Soares Jr. z11: Luca Monaco

Zog: Mauricio Damiao | x15: Rodrigo Melendez
xog: Pedro Lopes Silva | x13: Matheus Cardoso
xo9: Rafael Maddalena | x99 Gustavo Zequini

Resolugao ( || Questao: 6.R.1 || Relator: xy || Revisor: x¢5 || ) Let f(z) = 2> —x+2. Show that

flx+h) = fx)
h

= 2x — 1 + h, and use this result to find f'(x).

fla+h) — f(@)
) (1

Substituindo a funcao do enunciado:

(x+h)?2—(x+h)+2— (2 —2+2)

. - 2
2 4+2ch+h>—x—h+2—22+2—2 22h+h>—h
= — (3)
h h
h(2 h—1
%:Qx_prh (4)

fa+h) ~ f@),

Para achar a derivada de f(z) isto é f'(x), faremos limj_,o

h
2 2_ 2 _ 2
o (z+h)’—(x+h)+2—- (" —x+2) (5)
h—0 h
o 2?4+ 22h+hP—x—h+2—224+2—-2 22h+h® —h
lim = (6)
h—0 h h
. h(2z+h—-1)
R S (7)
lim2r —1+h =2z —1 (8)
h—0

Resolugao ( || Questao: 6.R.2 || Relator: xg; | Revisor: xgs || )

Let f(z) = —223 + x?. Compute w, and find f'(x):

fx+h)==2(x+h)>+ (z+ h)> = =2(2® + 32°h + 3zh® + h3) + 2? + 2zh + h* = =223 — 62°h — 6zh?* —
2h® + x* 4 2xh + h?

flx+h)— f(x) = =223 — 622h — 6xh? — 2R3 + 22 + 2xh + h? — (=223 + 2%) = —622h — 62h?® — 2h3 + 2xh + h?
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fw+h)— f(x) —6x*h—6zh® —2h® + 2ch +h*
h a h a

flz+h) - f(x)
h

—6x2 — 6xh —2h> +2x + h

f(x) = limy_,g = limy,_,o —62% — 6zh — 2h* + 22 + h = f'(x) = —62° + 27 =

Resolugao ( || Questao: 6.R.3 || Relator: xy; || Revisor: xq || )

Compute the first- and second-order derivatives of the following functions
a) y=2x—5
y=2r—-5=9y=2=19y"=0

9

T
b) y= =
) y=-73
29
y:§:>y’:3x8:>y”:24w7
10
-t
c) y )
10
yzl—ﬁﬁy’:—xgéy”:—9xg
d) y=32"+8

y=232"+8 =1y =212° = ¢ = 1262°
T —95 x D

e T TR T)
T 5 1
=———=y=—=9y"=0
Y710 10 7Y T
f) y=2°—a°
y=12"—17° =y =5zt + 527 = ¢ = 202® — 30277
IA ZL‘3 52
By=Tr3 Ty
4 3 52
yz%ﬂL%%—E=>y’:x3+x2:>y”:3x2+2x
1 1
h = -+ —
) v :17+$3
i U, 13, 2 12
y_a: 3 v= x2  xt % b
=

Resolugao ( || Questao: 6.R.4 | Relator: x¢s | Revisor: xi; || )

Let C(Q) denote the cost of producing Q units per month of a commodity. What is the interpretation
of C'(1000) = 257 Suppose the price obtained per unit is fixed at 30 and that the current output per
month is 1000. Is it profitable to increase production?

Sabemos que C’(1000) ~ C'(1001) — C(1000), ou seja o custo marginal quando ¢ = 1000 é o custo de
producao por unidade quando se produz uma quantidade ligeiramente maior que 1000 unidades.
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E rentével aumentar a producao. Isso porque quando C’"(1000) = 25, se produzirmos uma unidade a
mais, o lucro por essa unidade a mais serd de P — Cmg = 30 — 25 = 5, sendo assim lucrativo produzir
essa unidade a mais.

Resolugao ( || Questao: 6.R.5 | Relator: xq9 || Revisor: x5 || )

Para cada uma das funcoes abaixo, encontre a equacgao da tangente do grafico no ponto especificado.
a)y=-3remz=1

Para encontrar o valor de y quando x = 1:

Tomando a derivada de y:

Para encontrar o valor de 3y’ quando = = 1:

Para encontrar a equagao da tangente:

y—(=3) = (z—1)(=6)
y=—6x+6-3
y=—6xr+3

b)y=vr—1>emz =4

Para encontrar o valor de y quando x = 4:
y=Vi—-42=2-16=—14

Tomando a derivada de y:

Para encontrar o valor de y' quando = = 4:
, 1 1 31
Yo 4 1
Para encontrar a equagao da tangente:

y—(=14) = (z —4)(=31/4)

31
y=—""1431-14
4
31w
ST
y=—y "
2 _ 3
c)y:Ix+§ emz =1
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Para encontrar o valor de y quando x = 1:

_Bor 1-1
Y= %3 " 1+3

Tomando a derivada de y:
) = (22 — 32?)(z + 3) — (2® — 23)
- (

Para encontrar o valor de 3y’ quando = = 4:

;L (2-1-— 3(1)2)(1 +3) — ((1)2 — (1)3) 4 1
’e (1+3) T

Para encontrar a equagao da tangente:

y—(0) = (z - 1)(=1/4)

Resolugao ( || Questao: 6.R.6 || Relator: x;; || Revisor: x5 || )

6. Let A(x) denote the dollar cost of building a house with a floor area of x square metres. What is

the interpretation of A’(100) = 2507

Tendo em vista que A(100) é o custo de se construir uma casa com area construida de 100m?,

entao

A’(100) é o valor adicional gasto ao aumentar a drea construida da casa para 100m?, no caso cerca de 250

délares.
n

Resolugao ( || Questao: 6.R.7 || Relator: x5 || Revisor: xy || )

Differentiate the following functions:

a) f(z)=z(x*+1)
Using the product rule for derivatives:

f(:v):x(:l?2+1):>f’(x):(a:2+1)+33-23::3x2+1

b) g(w) =
g(w) =w™ = g'(w) = —5w™°
c) h(y) =yly— Dy +1)
hy) =yly =Dy +1) = hly) =y(y* —1) = hy) =y’ —y = h'(y) =3y* — 1
Q) Gl) = 5
241 pon 2P 4+3)— (2t + 12t 224+ 6—4t2 -2t 2> -2 +6
CO=p 3700 ="y = (@xrsr = @i3p

REC FEARP

USP



Laboratério em Economia, Matematica e Computagao (LEMC-FEARP /USP)
Economia Matematica (EM)

) fl)= o
e oy 2@2+2)—2z-20  —22°+4
flz) = FEN = f'(z) = (22 + 2)2 (22 +2)2
0P = 53
_ s oy S ts—2-5(2s+1)  —(s*+2)
o= a2 =@y “ sy
|

Resolugao ( || Questao: 6.R.8 | Relator: x5 | Revisor: xg;5 || )

a) d%(aQt —1?)
A derivada serd:
2at

b) L(a’t —t?)
A derivada serd:

a® — 2t

&) L(xg® — \/P)
A derivada sera:

1
200 — ——

2/%

Resolugao ( || Questao: 6.R.9 || Relator: xy || Revisor: xp || )

Use the chain rule to find dy/dx for the following:

(a) y = 10u® where u = 5 — 2.

1
(b) y = v/u where u=— —1
T

(a)

y' = 20.u.u' () 9)
y = 20(5 — 2%).(—22) = 20(22°* — 107) (10)
y = 40z* — 200z (11)
(b)
/ 1 /
y = mu (x) (12)
I 1 — 1. 2
Yy NG L. (13)
i ! (14
Y e ) =1 )
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Resolugao ( || Questao: 6.R.10 || Relator: xg; | Revisor: xq || )

Compute the following:

a) ¥ when Z = (u®> — 1) and u = 3

dt’

Reunindo as duas equagoes temos: Z = (¢ — 1)3, para derivarmos essa equagdo em relagao a t,
utilizaremos a regra da cadeia, ao qual possui a formula geral f'(g(x))g’(x). Portanto vamos considerar:

flg(@)) = flg(t)) = (t° = 1)° e g(x) = g(t) =t°—1

Assim, utilizando-se da forma geral iremos achar f'(g(t))g'(¢):

F'(g(t)) =3(t° — 1)?
g (t) = 6t°
S (g()g'(t) = 188°(8° — 1)

b) & when K =vLand L=1+1

“dt

Refazendo o mesmo procedimento do item a):

flg(x)) = flg(t)) =/1+1e glx) =g(t) =1+

flg) =31+ 1)z
g(t)=—t~7
S g)g () = —5m (14 1)72

|

Resolugao ( || Questao: 6.R.11 || Relator: xos || Revisor: xi; || )

If a(t) and b(t) are positive valued differentiable functions of ¢, and if A, o and (3 are constants, find

expressions for /x where:

= Inx = In(a(t)? - b(t

)
)

(t))
< Inz =2-In(a(t)) + In(b(t)) (16
= 2 A
= i/x = o) (t) + o) b(t) (17)
2-a(t) 1-b(t)
= ijx= at) + 0 (18)
b) z=A-a(t)® - b(t)’
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= Inz = In(A-a(t)”-b(t)?) (19)
< Inz = In(A) + In(a(t)*) + In(b(t)?)) (20)
< Inx =In(A) +a-infa(t)) + 6 - ln(b(t)) (21)

L/ = Q- L a
= i/r = o) (t)+p (t) - b(t) (22)

. a(t) 8- b(t)
= ijx = a(t) 0 (23)
c) x=A-[a(t)* + b(t)*]*P
A [a(t)™ + b(t)")**” (24)
= lnx = ln( [a(t)™ + b(t)P]*P) (25)
< Inx = In(A) + In([a(t)* + b(t)?]*TH) (26)
<« Inx = In(A) + (a+ B) - In(a(t)* + b(t)") (27)
. 1 _ . 1

=>$/$=(Oé+ﬁ)'m'[a'a(t) ea(t) + 8- o) b(1)] (28)

at) ()

Resolugao ( || Questao: 6.R.12 || Relator: x5 || Revisor: x5 || )
If R=5* S=1+pK"7 and K = At? + B, find an expression for dR/dt

Temos que R = (1 + B(At? + B)")*

dR  dR dS dK
a7~ dSdK dt (a- S (B K7 (Aptr™!) = (a- (1 + (A + B)V)*™) - (B -y - (At +
B)t) - (Aptrt)

Resolugao ( || Questao: 6.R.13 || Relator: xo || Revisor: x5 || )

Encontre as derivadas das seguintes funcoes, onde a, b, p e ¢ sao constantes.

a) h(L) = (L® + b)?

h(L) = (L* + b)?
(L) =p(L®+b)P~-al®™!
b) C(Q) = aQ + bQ?

Q+bQ”
a+ 2bQ)

O
@v

I s

!

Q A
—~
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c) P(z) = (az'/7 + b)1

P(x) = (az/? +b)?
q

P'(z) = am(l_Q)/q(a:vl/q + b)q—l

Resolugao ( || Questao: 6.R.14 || Relator: x;; || Revisor: xy || )

14. Find the first derivatives of:

a)y = —7e"
y = —Te" (30)
b)y = 3%
y=e (31)
y =e 3 —6a (32)
2
T
c)y = pes
2
T
Y= (33)
y=a-¢e" (34)
y'=Q2u-e) + (@ —e") (35)
y =xe (2 —1) (36)
d)y = e In(z? + 2)
y =¢"In(z” + 2) (37)
2z
T 2 T
=[e" - In(2® + 2)] + [e ':c2—+2] (38)
y =e"[ln(z*+2) + 2 ] (39)
x? 42
e)y = e’
y=e" (40)
y' = 1522 - 5 (41)
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f)y =2—ate®

y=2-ate (42)

y = (42’ e7") + (-2t —e77) (43)
y/ — _4$36—$ + x4€—r (44)

Y = (4 +0) (45)

g)y = (e" + %)%

y=y=("+a*)" (46)
y = 10(e” + 2?)? - (e + 2z) (47)

h)y =In(yz +1)
y=In(vz+1) (48)

, 1 1

YTVl 0e

, 1

YT VE T DVe)

Resolugao ( || Questao: 6.R.15 || Relator: x;; | Revisor: x5 || )

Find the intervals where the following functions are increasing:

a) y=(lnz)>—4
If we want to find where the function is increasing, we must find the values of x which make the
derivative of the function positive.
1 21
As: y=(Inz)? —4=y =2Inz-- = ne
x x
Now we shall analyse the sign of the function y’. Considering that y’ is the ratio between 2lnx and =z,

we must use the signal diagram.

Where * denotes undefined, because the logarithm of a negative number is not defined for real numbers.

As we can see, the derivative of the function y = (Inz)? — 4 is positive when x is bigger than 1,
therefore the function is increasing when = € [1, +o00o[. The interval is inclusive at 1 because a function
is increasing in the interval that makes its derivative equal or bigger than 0, and when x is equal to 1,
the derivative is equal to 0.
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b)

y = In[e* + e
If we want to find where the function is increasing, we must find the values of x which make the
derivative of the function positive.

We use the following derivatives:

1
y=lzr=19y =—
T

y — e—cc = y/ — _e—cc
And the chain rule for derivatives to find:
et —e "
=hhfe"+e”| =y =—"
y = 1In| =y prp—

As the function e* > 0 and e > 0, V = € R, the denominator of the derivative, e* + ™% is a sum of
two positives, thus is always positive.

T

Now, we shall analyse which values of x makes the numerator, e* — e™*, positive, and therefore, the

derivative itself.
e —e " >0=>e">eP=ne* >ne = > —x

As x needs to be bigger than its inverse, x must be a positive number, so that the derivative will be
positive, and the function will be increasing.

Therefore, the interval where the function is increasing is [0, +o0c[. The interval is inclusive at 0 because
a function is increasing in the interval that makes its derivative equal or bigger than 0, and when x is
equal to 0, the derivative is equal to 0.

3
y:x—Eln[xQ—i—Z]

If we want to find where the function is increasing, we must find the values of x which make the
derivative of the function positive.

3 3 2z 3x
=r—-Inx>+2 =y =1-= =y =1-
y= Zn[x—i—] Y 222+ 2 Y x?+2
3
Therefore, we want to find which values of x makes 1 — — _T_ 5 >0
x
3x 9 9
_x2+2>0:1>$2+2=>x +2>3r=2"42-3z>0=(x—2)(z—1)>0

Analysing the sign of the product (z — 2)(z — 1) using the sign diagram:

T —2 - | = | +

=1 =1 + | +

(x—=2)(x—1) + | — | +
12

3
We conclude that the derivative of the function y =  — = In[z? 4 2] is positive when z < 1 or z > 2,

and therefore, the function is increasing in the interval | — 0o, 1] U [2, +00[. The interval is inclusive at
1 and 2 because a function is increasing in the interval that makes its derivative equal or bigger than
0, and when x is equal to 1 or 2, the derivative is equal to 0.

Resolugao ( || Questao: 6.R.16 | Relator: x;5 || Revisor: xu || )
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a) Suppose 7(Q) = QP(Q) — ¢Q, where P is a differentiable function and c is a constant. Find an
expression for %7‘(‘.

67 =PQ)+Q(P(Q) —c

b) Suppose (L) = PF(L) — wL, where F is a differentiable function and P and w are constants. Find

an expression for diLW.
d

o7 = PF'(L) —w

[ ]
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