CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 3: Derivatives 3.3: Derivative of a function pg. 116-126

( What you'll Learn About
e How to find the derivative of:

e Functions with positive and negative integer powers
Functions with products and quotients

A) Using a definition of the derivative find the derivative of y =x?>at x = a

B) Using a definition of the derivative find the derivative of y =x® at x = a

C) Using a definition of the derivative find the derivative of y =x>+ 4 atx=a
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Find the derivative using the power rule

D) f(x) =3+ x%-x3+Xx°

F) y=x7 G)

12
H) f(x)_4&—;+E

Find the Horizontal Tangents of each curve

) x3+2x2=0

J)

X4
E) y=—+3x’
) y=7

-5 -3

y_X_+X__1

3 4 X
253 5y _3x-0
3 2
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Using Algebra and the Product Rule to take a derivative

J) y=(x*+3)(x°-x) J) y=(x*+3)(x°-x)

Using Algebra and the Quotient Rule to take a derivative
3
K) fog=222 K) (9=

X

X3 +9

Take the Derivative of the function

L) y=(x?+ X+ 2)(x° + x3 + 5x)
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Take the Derivative of the function
4

M F0="
~(x+3)x-4)
0 T= (1))

N) f(x)=(-x2

p) (0=

f3-x)"

3{/;+1
3/x -1
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Find the equation for the tangent line at the given point

5
Q) y=2 ED(Mle R) y=5x*+3 atx=3
X

S) Find an equation of the line perpendicular to the tangent to the curve
y =4x3 - 6x + 2 at the point (2, 22).

T) Find the points on the curve y = x® - 3x2 - 9 where the tangent is
parallel to the x-axis
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U) Suppose u and v are differentiable functions at x = 2 and
u(2) =3, u'(2)=3,v(2)=1, v(2) =2

e d
i) Find &(uv)

i) Find i(ﬂj

dx\v

iii) Find é%(Su——Zv+—2uv)

V) Find the derivative of y = x with respect to x

W) Find the derivative of y = x with respect to t

X) Find the derivative of y = x with respect to P
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Flowchart: Selecting a Procedure for Derivatives

Categorize the function.

Step 1

A

M

- Isita No Isita No_ Is it a function- No Isit a basic
quotient? “| product? within-a-function? function?
Yes Yes Yes Yes
Can you change this Step 2
function into No Differentiate using the rule
another form? that would apply in Step 1.

A

y

Revise the form to
something easier.
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CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy

Chapter 3: Derivatives 3.5: Derivatives of Trig Functions pg. 141-147
( What you'll Learn About
e How to find the derivative of a trig function
A) y=5+x2-tanx B) y = xsinx
4
C =— C S
)y cotd )y cotd

D) :sme—cosé?
sec@ +cscl

9|Page



Find equations for the lines that are tangent and normal to the

graph of y = 2cosx at X =%

T
Find the points on the curve y = cot x, 0< X< o where the

tangent line is parallel to the line y = -2x.
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CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy

Chapter 3: Derivatives 3.6: Chain Rule pg. 148-156
( What you'll Learn About

e How to find the derivative of a composite function

A) y=sin(x) B) y:sin(x2—4)

C) y=cos’(3x)

D) y=(cscx)’ cot x
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E) y=5,/sin(2x)+cos(2x)

E) y=(sinx+cosx)”

s (sin(x® )+ cos(x* ))
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H) y:(5x+‘°</§)_4
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1) y=x*3x-6)

—~

1-2x)’
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L) y=+/3xcscx

M) y=3x-CsCx

N) Findy"if y= 9cot(§j
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Suppose that functions f and g and their derivatives have the
following values at x = 2 and x = 3.

1/3 -3
3 3 -4 21 5
Evaluate the derivatives with respect to x
A) 2f(x)at x=2 B) f(X)+g(xX) at x=3
C) f(¥)g(x) at x=3 D) 69 atx=2

X
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E) f(g¥)atx=2 F) () atx=2

G) ——atx=3

g°(x)

F) JfP(0)+g°(x) atx=2
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CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 3: Derivatives 3.8: Derivatives of Inverse Trig Functions pg.165-171

( What you'll Learn About
e How to find the derivative of inverse functions

Find the derivative of the inverse sine function using implicit differentiation
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A y= arcsin(xz) B) y= arccos(lj
X

C) vy =xarccos(sinx)

D) y=x+1-x? +arctand/x E) f(X = arccsc(5x3 —sin x)

Find the equation of the tangent line
F) y=csc'x at x=2
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G) Find the derivative of f(x) = sinx at X= %

H) Find the derivative of f(x) = arcsinx at X = >

1.  Letf be adifferentiable function such that
f(3) = 15, f(6) =3, f'(3) = —8 and
f'(6) = —-2.
The function g is differentiable and

g(x) = f1(x) for all x. Whatis the value
of g'(15)?

a)-1/2 b) -1/8 ¢) 1/6 d) 1/3
e) Thevalue of g’ (15) cannot be determined
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2. Let f be a differentiable function such that
f(3)=5,f(8)=4, f'(3) = 6 and
f'(8) = 3.
The function g is differentiable and

g(x) = f1(x) for all x. Whatis the value
of g’ (4)?

a) -1/2 b)) -1/8 «¢) 1/6 d) 1/3
e)  The value of g'(4) cannot be determined

3.  Letf be adifferentiable function such that
f(3)=5,f(8)=4, f'(3) = 6and
f'(8) = 3.
The function g is differentiable and

g(x) = f1(x) for all x. Whatis the value
of g'(5)?

a) -1/2 b)-1/8 c¢)1/6 d) 1/3
e) The value of g'(5) cannot be determined

4.1F1(2) =-3, f(2) =g, and g(x) = f(x),

what is the equation of the tangent line to g(x)
atx = -3?

A) y-Z:Z(x+3) B) y+2=z(x—3)
C) y-2:%(x+3) D) y+3:%(x—2)

E) y-2 =%(x+3)
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5.1ff(2) =-3, f(2) = 34 and g(x) =f*(x),

what is the equation of the tangent line to g(x)
atx = -3?

A) y-2=z(x+3) B) y+2=z(x—3)
C) y-2=%(x+3) D) y+2:g(x—3)

E) y-2 :%(x+3)

6. 1ff(2)=-3,f(2) = ZS and g(x) =f*(x),

what is the equation of the tangent line to g(x)
atx = -37

A) y-Z:Z(x+3) B) y+3:§(x+2)
C) y-2=%(x+3) D) y+2=g(x—3)

E) y-2 =§(x+3)
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CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 3: Derivatives 3.9: Derivatives of Exponential and Logarithmic Functions

( What you'll Learn About

How to take the derivative of exponential and logarithmic functions

A) y=5" B) y=7"
C) y — 53inx D) y — 6arctan x3
E) y=¢ F) y=5e"
=,
G) y=(5e)" H) y=e®
) y:X3e4x_X4e2x B) y:7x2
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A) y:Iog5(x3)

C) y= Iog{ij

E) y=Inx

(Inx)*

G) vy

1) y=x%n(x?)-In(In(arcsinx ))

B) y=log,¥/x

D =
) Y log, (x?

F) y=In(x")

H) yzln(Ej
X
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CALCULUS: 6Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 3: Derivatives 3.6/10.1: Derivatives of Parametric Equations

( What you'll Learn About

How to take the derivative of functions in Parametric Form

Graph the parametric function given
A x=t*-3 y=t t>0

B) Find the derivative of the function at t=5

C) Find the equation of the tangent line at t=1

x=3t y=0t°

D) Find the equation of the tangent line at € =

X=Cc0sf y=sind

E) Find the equation of the tangent line at t =7
x =sec’(2t)-1 y=tan(2t)
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A curve C is defined by the parametric equations
X =12 —4t+1and y =t3. Determine the equation of the
line tangent to the graph of C at the point (1, 64)?

Determine the horizontal and vertical tangents for the
parametric curve
A) x=1-t y=t>-4t

B) x=cosfy =2sin(260)
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—log u= —
dx ulna dx

The derivative of e*is: (Itself)(Derivative of the power)

d , ,du

dx dx
d N 1 du | The derivative of a*is:
N (a ) -4 AT | (tself)(In of the base)(Derivative of the power)
i o l @ The derivative of a*is: (Itself)(In of the base)(Derivative of the power)
dx u dx
d 1 du || The derivative of Inu is:

(one over what you are taking the In of) times now you should be in the
numerator (Derivative of what you are taking the In of)

d . 1 du

—sin_ U= —
dx [— g2 dx

* One over the square root of 1 — the ratio
squared all times the derivative of the ratio.

d " 1 du

—cos  u=-— —
dx 1— 2 dx

* Negative One over the square root of 1 —the

ratio squared all times the derivative of the ratio.
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d ) I du

—tan~ U =- -
dx 14+u” dx

* One over 1 + the ratio squared all times the
derivative of the ratio.

d 1 du
—cot™ — ~—
dx 1+u” dx

* Negative One over 1 + the ratio squared all
times the derivative of the ratio.

d du
dx |H|\/H — dJ\

* One over the absolute value of the ratio times the
square root of the ratio squared minus 1 all times
the derivative of the ratio.

d 1 du
—cs¢ = — — ——
dx |H| n’ —1 dx

Negative One over the absolute value of the ratio
times the square root of the ratio squared minus 1
all times the derivative of the ratio.
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When you do the power rule the base does not change
only the power
- Once you have done the power rule, you are done
with the powers

When you do the derivative of a trig function the angle
does not change

Chain Rule

¢« Polynomial
— (Power Rule)(Derivative Base)

y=(1+x")
y =51+x")"2x

* Trig Function

— [Power rule)(Derivative of base)(Derivative of angle)
y =sin’ (3x)
y'=5sin"(3x)-(cosBx))-3

35|Page




Chain Rule

» Product and quotient rule over rule everything
when you have 2 functions

y = x(sin 3x)"?

' =l (5in3x)™ - (cos(3+) 3] + (sin 3x)

— If the base is a product or quotient rule then you
must start with the power rule

y = (xsin 3x)"?

y' = %(xsin 3x)"2 .[x(cos(3x)) - 3]+ (sin 3x)
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