Lecture2: Exercisel

Explanation

Thisis an exercisein applying the process of differentiation to several functions. It is a straightforward cal culation.

Hint

Apply the definition of differentiation step-by-step.

Answer

s f)=t*+3t3-12t°+t — 6.
Wefirst define
fE+AD=(t+AD)* +3(t+ADS—12(t+ A2+ (t+At) — 6
fE+ A=At +t* + 4AtE3 + 6AP P +4A 3t + 3A 3 + 3¢5
FOAtEP + 9APt —12At? — 12t° — 24 Att+t+ At — 6
then we write,
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fE+AD - fO =At* +t* + 4AtEP + 6A P2+ 4A 3t + 3A 3 + 3¢°
FOAtE +9APt—12A2 - 122 — 24Att + L+ At
6-t*-3t%+ 12—t +6
fE+AD - fO=At* +4AtEP + 6A P2+ 4A 3t + 3ALS
FOAt +9APt—12A 2 —24Att+ At
then wedivideby A t,

fe+AD) - f()
— A+ A+ BAtEP + AA TPt + 3AFP
At

+O P+ 9Att—12At-24t+1
then wetakethelimitasAt — O,

fit+At) - f(b)
lim —————————— =43+ 9t?-24t+ 1.
At-0 At

thisisthe derivative.
m g(X)=sinX — COS X.
Here we using the sum rule and the results of Eq. (2),

g'(X) =Ccosx + sinx.

mfa)=e’+alna.
We begin by using the sum rule

d d
0' (@)= — €+ — (¢lna).
da da

We then apply Eq. (2) for thefirst term,

d
0'(@)=€"+ — (alna).
da

We then apply the product rule for the second term,

d
'@=€"+a—Ina+Ina—a.
da da

We then apply Eq. 2 for the second term,

a d
'@=€"+—+Inda—a =€"+1+lna—a«a
a da da

Sinceda/da = 1,
0'(@)=€"+1+Ina.

= x(t)=sin’t —cost.
Here we apply the sum rule,
d d
X' (t) = — sin’t — — cost.
dt dt
We complete the second term, asit issimpler,

X' (t) = — st — (-sint) = — sint + sint.
dt dt

The second termis alittle tricky. The easy way isto apply the chain rule. We define anew variable, u = sint, then

d d d
— snt= — u? — (sint) = 2ucost
dt du dt

we then substitute the value of u,



d
— sin’t = 2sint cost.
dt

x'(t) = 2sint cost + sint.
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