Basic Algebra Rules

Exponential Rules:

am-a* = a"t" (ab)™ = a™b" Lo am a£0
an
=1 a#0 /'™ = %a (%)m—Z—m; b+#0
Distribution Law:
a+b a b a—>b a b
a(b + ¢) = ab + ac = - 4 - == _Z
c c c c c c
Quadratic Factoring:
(a + b)? = a® +2ab + b (a — b)? = a® — 2ab + b

a? — b = (a — b)(a + b)
Properties of Logarithm:

M
log,(MN) =log, M + log, N log, (F) =log, M —log, N log,(M)" = tlog, M

log,a =1 log,1 =10
log,a” =2 a8’ =g

log, M
Change of Base: log, M = O8b

log, a

M t

In(MN)=InM +In N In N =InM—-InN In(M)" =tln M
Ine=1 In1=0
Ine* =z e =g



Math 10360 — Example Set 01A
Derivative and Integration Review

Basic Properties of Derivatives:

°

(@) + g(@) = [f(@) — gla)) =

e fla)) =

Product/Quotient/Chain Rule. Let f(z) and g(z) be differentiable functions. Derive formulas for
e derivatives of p(z) = f(z) - g(x) an x :M

the derivatives of ) = f(z) - g(a) and g(o) = 2.

Product Rule: Chain Rule:

d / d /

7 [ (@)g(2)) = (f(z)g(2)) = 75 (Fla(@))) = [f(g())]" =

- L4 (f@) _ (@Y

Quotient Rule: = (g(x)) (g(x))

Some Common Derivatives. For any numbers k£ and n:

d ? d, .2

%(1{;) as @(x ) = (Power Rule)

d i k3 . i

< fsin(a)) - 2 feos(a)) - < fran(a)) -

o (esc(@) = o sec(@)) = o (eot(@)) =



1. Find the following derivatives

d s 2
a. ﬁ(x tan(z)) =

2. Find the equation of the tangent line to the curve x cos(1 + 2y) = 2y* — 8 at the point (0, 2).

Basic Integrals. For any numbers k£ and n:

/ 2" dx = (Power Rule)

/sin(az) dr = /cos(:c) dr =
/secz(x) du = /csc2(x) dr =

[ eset)cotta) s - [ st an) a2

dy _ cos(142y)
(Check dr = dyT2zsm(142y)



Method of Substitution

3. Find a formula for the function f(z) if its slope is given by the z sin(z? + 1) and the graph of f(z)
passes through the point (1,2).

1 2
2
4. Evaluate / I dx.
0o V 1’3 + 6x + 5



REVIEW OF THE FUNDAMENTAL THEOREM OF CALCULUS

Given two numbers a and b, the phrase the closed interval between a and b means
[a,b] if a <bor [balisb<a.

The Fundamental Theorem of Calculus states that if a function f is continuous on
the closed interval between a and b then

b a
. / f(xz)dx and / f(z)dx are numbers.
a b

b a
e The two numbers are related by / flz)dx = —/ f(z)dz.
a b

Define a function F(z) = / f(t)dt.

a
The domain of F(x) consists of all numbers x such that the function f is con-
tinuous on the closed interval between a and x.

F(a) =0.
Fl(x) = f().
/f(:r)d:v:F(x)+C



Math 10360 — Example Set 01B
Derivative of Exponential & Logarithmic Functions: Section 3.9

1

1. Consider the area function f(z) = / n dt for x > 0. We call f(z) the logarithm function and
1

denote it by f(z) = Inz.

a. f’(x):%[lnx]:%{/lx%dt] < (x> 0)
d ?
b. %[lnm] = (x #0)

c. What can you say about In(1)? Define the value of e using the definition of the natural logarithm.

d. Using the Fundamental Theorem of Calculus, show that In(az) = In(a) + In(z). Prove further that
(i) In(e™) = n where n is an integer and (ii) In(e") = r where r us any rational number.

Example A. Find the area under the graph of y = 1 3 for 0 <z <1/2.

e. Give a sketch of the graph of y = Inz. State clearly the domain and range of Inz. What are the
values of lim Inx and lim Inx?

z—07t T—00
f. The inverse g(x)

of f(x) = Inxz exists. Why? Sketch the graph of g(z) = exp(x). Infer from (d) that
we may write exp(z) =

e® for all real value z.

g. Explain why we may write: (i) In(e®) = x for all x, and ¥ =y for y > 0.

h. Using the fact that di(ex) = €%, the chain rule and the fact that e® = b (b > 0), show that
x
d

dr

(b%) = b® Inb.

1 d 1
i. Using the change of base formula log, x = %, show that d—(logb x) =
n T

xlnb

1— 2
Example B. Find the equation of the tangent line to the curve y = 4 —2¢* +1In (1 n x2) at x = 0.
x



Review Exercise. Complete the following formulas:

Logarithmic Properties

—_—
=
—~
Q)
8
~—

Derivative and Anti-derivative Rules

d ?
. (Inz) =

2

d :
= (log, ) £

1
—dr =

xz

/bﬂﬂd;p;

Inl =

-~

Inz



	10360course_policy_F17
	LaunchPad Flyer CalcB_F17
	10360_syllabus_F17
	10360wk01
	algebra_rules_summary
	diff_int_summary

