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Mathematics 2200 - Quiz Six
Wednesday, October 29, 2003

e

1. Find the derivatives of the following functions: (a). f(z) =e
; : : dy e’ x x+e”
Solution: (a). Just apply the chain rule and obtain L ofe=¢ .

x
(b). You need to use the method of Logarithmic differentiation. Take the natural logarithms
of both side, we have

Ing(x) =1In [<1+i>1 =zln <1+i> :mln<1—;x) =z[ln(l+z) — Inx].

Differentiate with respect to =,

1
1+

1 1
— — ) =In(1 —1
1+« :1:) [n( —|—x) nx]—i—

—50/(@) = (1 + ) ~ s~z (

Multiply both sides by g(z):

g (x) = <1—|—i>x {ln(l—l—x)—lnx—i- 1_:%]

O

2. Find the derivative of the function y = e * sin x and the critical points of the function for
x> 0.

Solution: Find the derivative by applying the product rule:

d

d—y =—e "sinx+e “cosr =e “(—sinz + cosx).
T

Set the derivative equal to zero and obtain

—sinx +coszr =0, cosx=sinzr, tanx=1; x:knr%—% for k=0,1,2,---.

OJ
3. Find the equation of the line tangent to the graph of the given function at the indicated
1
point: (a). y = n—gx at the point (e,e3). (b). y = z*Inx at the point (1,0).
x



Solution: (a). Write the function as y = 273 Inz. Then apply the product rule to find the
derivative

dy _
dv

1
3y *lmr+2? — =3z Inr+z27* =21 - 3na).
x

It is easy to see that the point (e,e™3) is on the curve. Let # = e in the derivative and find

dy
2 =-2"
dr| _. ¢
And the equation of the tangent line is
y—e?=—-2*r—e), hence y+2e tz =33

(b) Apply the product rule and find

d 1
YW ornz+a2? - =2zlnz+x =z(1+42Inx).
dz x

The point (1,0) is on the curve. Set z = 1 in the derivative

dy

=1.
dxm

=1

The equation of the tangent line is

y—0=1-(z—-1), y=z—-1



