Differentiating a Variety of Functions ... (set 1)

Example

Differentiate log, (x? 4+ 3z + 1).



Differentiating a Variety of Functions ... (set 1)

Answers

Solution
We solve this by using the chain rule and our knowledge of the derivative of log, .

d d . |
dr log, (452 +3r+1) = al[lcngE u) (where u = 2% + 3z + 1)
d du
= a(lﬂgc u) X iz
1 du
—= —_— X —
uw dx
1 d, _
= ———— X —(r*+3x+1
w24+ 3 +1 8 d;z:('L + 3z +1)

1
= 21351 % (2z +3)
2¢ + 3
243z +1

(by the chain rule)



Differentiating a Variety of Functions ... (set 1)

Example

. d s _,3.‘?_'2
Find = (™).



Differentiating a Variety of Functions ... (set 1)

Answers

Solution

This is an application of the chain rule together with our knowledge of the derivative of

32 3.2
—(e = where v = 3z
dr ( j dz

u .
= X — by the chain rule



Differentiating a Variety of Functions ... (set 1)

Example

. d ‘. 3194
Find (e 7).



Differentiating a Variety of Functions ... (set 1)

Answers

Solution

Again, we use our knowledge of the derivative of ¢* together with the chain rule.

d de" _
a(efj_gz} = di (where u = % + 2)
du
= e"x d_u (by the chain rule)
T
, d .

_ (3&__2 + 2) X B$3+2I-



Differentiating a Variety of Functions ... (set 1)

Example

Differentiate In (222 + 5z2 — 3).



Differentiating a Variety of Functions ... (set 1)
Answers

Solution

We solve this by using the chain rule and our knowledge of the derivative of

d : d1n |
E lﬂ (QLLS -+ 5;.['.2 _ 3) — d]-l-:u ("W'here iU = (2;.‘;5 + 51,;2 . 3)
dlnu du _
= au de (by the chain rule)
1 du
— — % —
u dr
1

d : -
~ 23+ 502 — 3 ~ E(g'&j + 522 — 3)
1
= 2452 -3 (622 + 10
622 + 10z

203 + 512 — 3




Differentiating a Variety of Functions ... (set 1)
Exercise 1

Differentiate the following functions.

a. f(z)=In(2z3) b. f(z)=¢* c. f(z)=In(11z")

d. flz)=e"+ e. f(z)=log, (Tz7%) f. f(z)=¢"

T3 —x

2
g. f(zx)=In(e"+2*) h. f(z)=In(ez?) i. flz)=In ( : i l)



Differentiating a Variety of Functions .

Answers

Solutions to Exercise 1

6> 3

N _ 2

a. fix) = 203
Alternatively write f(z) =In2 + 3Inz so that f'(z) =

b. f(x) = 745

c. filx)=1
d. f'(z) = 2z + 3£9}€w3+r3
e. Write f(i») = loge T —2 loge 1 g0 that _fr(i,} _ _%.

f. fllz)=—e"
e + 3a”
e + a3

g f'(w) =

h. Write f(z) =Ine” + ﬁ so that f'(z) =1+ E
T

i. Write f(z) = In(2® + 1) — In(2® — ) so that f'(z) =

.. (set 1)

1
3—.
@

2 32— 1

241 o —x

10



