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Non-AP Calculus 2.1 Definition of Derivative Practice Worksheet

1) Use the Limit Definition of a derivative to find £(x) if f{x) = 2x? ~3x + 1

! — 1 S (x+h)~f(x)
f(x) = lim ===

2) Use the Alternative definition of the derivative to find /'(2) if f(x) = v2 —x
0 1O

xX—cC X —C

3) Use the Limit Definition of a Derivative to find £(x) if f(x) = v2x — 1




, 0 = LRI

2
4) Use the Limit Definition of a derivative to find £’(3) if f{(x)= P

5) Use either general or alternative method above to find the equation of the
tangent line to f(x) = 2x — 3x* atx =-1, y =y, =m(x —xq)




Non-AP Calculus 2.1 Definition of Derivative Quiz Review WS #1 O

1) Use the Limit Definition of a derivative to find G’(x) if G(x) = 3x* — 4x + 5

2) Use the Alternative definition of the derivative to find H'(2) if H(x) = v5—x

3) Use the Limit Definition of a Derivative to find H’(x) if H(x) = vx — 3



5
4) Use the Limit Definition of a derivative to find £(3) if f(x)= PV

5) Use either general or alternative method above to find the equation of the
tangent line to f(x) = 3x — 4x? atx=-1.
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2.2 Derivative Power Rule Practice/Review Worksheet

Power Rule Conditions:
Derivative Power Rule: i) . AllRadicals converted to Rational Exponents

d n 1 i) - . * All denominator variables brought up to the numerator
a;x =n*x iif) All parentheses resolved, all terms expanded
Finding a Derivative _ use the roles of

differentiation to find the derivative of the function.

3);)?%%3*?:5 4 Fe) = ¥x

5 f) = — 22 +3t— 6 | £) ] 5




Power Rule Conditions:

Derivative Power Rule: i) All Radicals converted to Rational Exponents
Loy =gl ii) All denominator variables brought up to the numerator
i) All parentheses resolved, all terms expanded

Find the derivative of the functions below:

12) y = x%(2x* — 3x)

) 76 = 2

13) £6) = Vi - 6% ) £ = 5 — 5+ 4

Equation of tangent line:

‘Finding an Equation of a Tangent Line In Exercises ; , . .
(@) find an equation of the tangent line to the graph of f at !) F!nd ordered pa'lr ((x,l 1) using ()
the given point, i) Find slope m using f'(x)

1) Y=y =m(x—x)

1B y=x'-32+2 (1,0

) y=2>-3x (2,2)




2.2 Derivative Power Rule Practice/Review Worksheet #2

Power Rule Conditions:

Derivative Power Rule: i) All Radicals converted to Rational Exponents
' i) _Alldenominator variables brought up to the numerator

£
iii) "’1 - All parentheses resolved, all terms expanded

d _
—x™ = "
dx

/

ey

" Finding a Derivative In Exercises 3-24, use the rules of
differentiation to find the derivative of the function,

1) f(x) =3x5 —4x + 156 _ 5
2 f() = =
- Vx®
3) g(x) = 3Vx® /() =5
7 7
5) h(t) = 52003 | 16 fO) = HehH

7) F(x) = ;%_ 18) £ = 5vx - 3x%(2 - 5%)




. i Power Rule Conditions:

Derivative Power Rule: i) All Radicals converted to Rational Exponents
Do g gt ’ i) All denominator variables brought up to the numerator
ax tii) All parentheses resolved, all terms expanded

Find the derivative of the functions below:

3 1
9) f(x) =x(2 - 5x)* | 10) f(x) = t T

11) f() = i%ﬂ | 12 fw =2 "j; 2

Finding ar'i Equation of a T ¢ LUne In I Equation of tangent line:
quation of a Tangent Line xercises : ! ; i
5356, (a) find an equation ofthe tangent line to the graph of f at l) F!ng olrdered P a‘n* ((x,l 1) using f(x)
the given polnt, . n) Find slope m using f'(x)
i y—y=Emx-x)

f(x) = (1,2)

%lw

13)

) ¥y =@=2)*+3) ° (1,-4)




AP Calculus Ch. 2.2 Notes: Position-Velocity-Acceleration(PVA)

Instantaneous velocity ,v(t), of the object is the derivative of the position function s(t) with respect to time

>

Acceleration, a(t), is the derivative of velocity with respect to time

AVERAGE rate of change of f(x) from a to b = slope of secant = i@[—z;f(a—)
—a

INSTANTANEOUS rate of change of f{(x) at x = ¢ = slope of tangent = f'(c)

Speed = |velocity|

Displacement = how far you are from where you started
Distance = total amount you have traveled

Ex) If I travel 10 feet to the right and then turn around and travel 3 feet back to the left, my distance is 13 feet
but my displacement is 7 feet.

Speed is increasing when velocity and acceleration have the same sign.
Speed is decreasing when velocity and acceleration have opposite signs.

Particle Motion

Particle motion (linear motion) describes the object moving along a line (usually along a horizontal line)
x(t) = Position function
v(t) = velocity function

a(t) = acceleration function

Positive velocity indicates

Negative velocity indicates

When v(t) = 0, this indicates




AP. Calculus PYA Worksheet 2.2a

A ball is thrown vertically upwards from the edge of a building and it eventually hits the ground next to the
building. If the height of the ball at any given time, ¢ > 0 (seconds), is

h(f) = -16£* + 64t + 80 (feet), answer the following:
1. Sketch a diagram and label values at important places

2. How tall is the building? 3. When does the ball reach maximum height?

4. What is the maximum height? 5. How long does it take to hit the ground?

6. What was the initial velocity? 7. What is the velocity at = 1 second? Atf=2
seconds?

8. What is the height at # = 3 seconds? 9. What is the speed when it hits the ground?

10. What is the acceleration at ¢ = 1 second? At ¢ =2 seconds?

11. Find-the average velocity in [0, 2]

12. Find the average acceleration in [1, 2]

13. Is the speed increasing or decreasing at t = 1 seconds?

14. Is the velocity increasing or decreasing at t = 3 seconds?



)

A.P. Calculus PVA Worksheet 2-2b Linear Motion Problems

1.

An object is traveling at 20 m/sec to the left. What is its speed and velocity?

Which has the grea’cer speed and velocity: ob_] ect A with a velocity of -20 m/ sec or object B with a velocity
of -10 m/sec?

A billiard ball is hit and travels in a straight line. Ifx centimeters is the distance of the ball from 1ts initial
position at ¢ seconds, then x(f) = 5¢* — 4¢. If the ball hits a cushion that is 12 cm from its 1n1t1a1 position, at
what velocity does it hit the cushion?

If a particle moves along a line according to the equation s(f) = £* — 5¢* for all real numbers t, then how
many times does the particle reverse its direction?

The position in meters of a particle moving on the x-axis is given by x(r) 20 —2¢+ 1 at all times tt>0:
Find the acceleration when the velocity i is 4 m/sec.

If x(t) = s is the position function of a moving particle for ¢ > 0, at what instant of time will the
N .

particle start to reverse its direction of motion, and where is it at that instant?




. The pos1t10n function of a particle moving on a coordinate line is given by: x(¢) = 28 217 + 60t + 3,

o

where x is in feet and ¢ is in seconds.

a) When is the particle at rest? b) When does the particle reverse direction?
c) What is the velocity when the acceleration is zero? | d) What is the speed when the acceleration is 6
‘ ft/sec?

¢) What is the displacement from =1 to = 37 f) What is the total distance moved from 7= 1 to £= 37
8. Ifv()=(t—5)(t—3)%(t— 1) represents the velocity of a particle moving along a line,

a) When will the particle be at rest?

b) When will the particle move to the left?

¢) When will the particle change direction?
9. A ball is thrown vertically upwards from the edge at the top of a building 160 ft tall with an 1n1t1al velocity of 24

ft/sec. If the height of the ball (measuréd from the ground) is given by the function: h(z)=-167+ bt + ¢, '

a) Find the values of b and c.
b) How long does it take the ball to reach its maximum height?
¢) What is the maximum height of the ball?
d) How long before the ball passes the top of the building on the way down?
¢) How long does it take for the ball to hit the ground?
f) ‘What is the speed of the ball when it hits the ground?
g

What is the speed of the ball at # = 1 second?




@

Ch. 2.2 PVA (Position-Velocity-Acceleration) Texthook Problems (Page 116)

- Vertical Motion In Exercises 97 and 98, use the position
fanetion s(f) = ~ 166% 4+ vyt -+ 5y for Eree-falling objects,

97. A silver dollar is dropped from the top of a building that is

1362 feet tall. .
(a) Determine the position and velocity functions for the

coin, . A
(b) Determine the average velocity on the interval [1, 2].
‘() Find the instantaneous velocities when # = | and ¢ = 2,
(d) Find the time required for the coin to reach ground lovel.
() Find the velovity of the coin at impact, '

Vertical Motion In Exercises 97 and 98, use the position
fametion 5(f) = — 167 + 4t + &, for free-falling ohjects,

98. A ball is thrown straight down: from the top of & 220-foot
building with an initial velocity of —22 fest per second, What
is its velocity after 3 seconds? What is its velocity after

. falling 108 feet?



30

Vertical Motion In Exercises 99 and 100, nse the position
funetion s@) = —4.9¢2 + vyt + 5, for f:w-ﬁullmg nbmcts, ,

99, A projectile is shot npward from the surface of I-Sarth with an
initial velocity of 120 meters per second. Wha't is its veloeity
after 5 seconds? After 10 seconds?

Vertical Motion In Exercises 99 and 100, nse the position
function s(t) = ~4,9¢2 + vyt + 5, for free-falling objects.

100, 'i‘o ﬁamnate the height of a building, a stone is dropged from

the top of the building into a pool of water at ground level.
The splash is seen 5.6 seconds after the stone is dropped.
What s the height of the building?
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2.2-2.3 Review WS #2 (Asynchronous Wednesday)

No negative exponents in answer,

ooy . 3 _ _E_’f — 4 Rl _i_
L. Find—=ify = 7x°(x — 1) — t4mx —5m +\/3—C—+W

A
[
oot

2. Iff(x) = ::_42 find f'(x) (simplify fully). Then write the equation of the line tangent to £ (x)

atx = 1 in point-slope form.

3) Find the derivative of f(x) and then evaluate the slope of the graph at x = 1
f(x) = 3x5 — 4v/x)(2x — 57 + 9)



%

4. Particle moves along the x-axis so that its position at time t is given x(t) = t3 —9t* + 15t — 7
where x(f) is in feet per second and #> 0. Use this to answer the questions below. Include units
with your answers

a) Find the velocity and acceleration function b) What is its velocity at #= 2 seconds?

¢) What is its acceleration at t = 4 seconds?

d) Find the average velocity of particle in [3, 8] e) When is the particle at rest?

f) When is the particle moving right? When does particle change directions? (Create Sign Line) Give

justification.
g) What is displacement of particle from h) What is the total distance of particle from
t=2to t=6? Show work. t=2tot=6? Show work.

i) Is the speed increasing or decreasing att =4? | j) Is velocity increasing or decreasing at t =27
Justify. Justify.




-
2.2- 2.3 Quiz Review o /

1. The velocity of a function is described by the function v(t) = -31-753 —~2t% + 3t +2

a) Find the time(s) when acceleration is zero b) Find the velocity when acceleration is zero

2. - The position function of a particle moving in a straight line is x{t) = t3 = 9t + 24t~ 2 meters fort >0
seconds.

a. When is the particle at rest?
+b. During what time interval is particle moving to the right?

¢.  During what time interval is the particle moving to the left?

3. Given function f(x) = =

a. Find the equation of tangent line to the curve atx=4

b. Find the equation of the tangent line to the curve where the slope is equal to .—~%

4. Givenfl)=¥x(1~X). FAndf() |5 Givenfx)=—— 5% + 12x — du+ 6.5 Find £(x).

B x

%l




A
o

2.2- 2.3 Quiz Review

1. The velocity of a function is described by the function v(t) = —31—153 — 285+ 36+ 2. l

a) Find the time(s) when acceleration is zero b) Flndthevelocxtywhen acceleratlon is zero
g booa(t)=t4443

- @f’i{ MNMEIOE 3(3%«2(3 #3(3)42 =
o D=(t-3¢ 12 - iﬁ”f’?*%zm@
IR O Ry

2. The position function of a particie moving in a straight line is x(t) = t2-9t* + 24t 2 metérsfort >0
seconds . . : - . _ mry
a. When is the particle at rest? VC’(‘) - 3({ - L‘L > Cﬂt ;2_) @7
V(€)= 3T LAY O = 3(L-4)1-L)
Vit)= 3(¢ Lt +F)

b. During what time interval is particle moving to the right? < ! !

(2,2)V( 4, e0) o 2 4

Xyt oy +;3

¢ During whattime interval is the particle moving to the left?
J . .

3. Given function f(x)=;—f— ,,?(Lf_)jy_ ‘% - Zf 'Péi“—fc%i if)

a. Find the equatlon of tangent line to the curve atx =4 3d/6}>1?_3 m==3

1(’('),, [(x-3)-x(1D P&)

(x=3)* @“33
o K=B-X =3 .
s T S ‘F(zfj ("Nﬁ =73 3
b. Find the equation of the tangent line to the curve where the slope is equalto "
-3 .3 (x-3)"= 4 X= ]')5’~ !
H Geny? 2 s Lo
O bt fN=73 "3
2, - po
— 2 x =Ex+5 =0 L/rl=% . 5
5)()("'3> 2“3(&{«) [{)J $3 -

-5 ) (D= o 2
4. vaenf )=3x (1-% Findf(x) {5, leenf()=:/~_-5‘§/—+12x3 47 +6.5x  Find f(x)

L R R L E N

# \i\’z/j‘/j 3 3./--% * 1o
#19= 54 ) (3) e gy= (K% ST 2 300+ 06,5
= X 27 x“a = !
2 S¥

5"’
RERvE m‘f%x +d.5
"“""“""\W

_ 3" *_,,_w“_____, ]
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Ch. 2.5 Implicit Differentiation Worksheet #1

l ) x " . . le:
“Finding a Derivative  In Exercises 116, find dy/dx by Product Rule

d .
(—\) jmplicit differentiation. ESE[ fegOl =f'g +fg'

1. x*+y* =9 2, x2— y%2 =125

4, 2x* + 3y° = 64 5B —xy+yt=1

;/’\!‘
N

6. x%y + y2x = —2 7, 39 —y=x

33)




@ ‘Finding and Evaluating a Derivative In Exercises 21-28,
find dy/dx by implicit differentiation and evaluate the derivative

‘at the given point.

2L xy=6, (—6,~1)

22, 93 —x2=4, (2,2) ~

24, 23 + y23 =5, (8, 1)

25)
(x® + 4)y = 8
Point: (2, 1)

T
~

Find Equation of tangent line:

5 Vx+y=35, (9,4)




Feast™

{ e/t/\l e,ub
0D L | CALCULUS AB
) S SECTIONII, Part B
i Time—45 minutes

Number of problems.—3

No c;aIcuIétor Is allowed for these problems.

5. Consider the curve given by xy? — x’y =6

2. 2
() Show that 2 = LX) -
dx 2xy - x

(b) Find 21l points on the curve whose x-coordinate is 1, and write an equ__e_x__tio'n for the tangent line &t each of
these points. '

(c) Find the x-coordinate of each point on the curve where the tangent line is vertical.

35)




AP Calculus AB-5 / BC-5 2000

Consider the curve given by zy? — 2%y = 6.

dy 3z%y —y
Show that % == —=—%.
(a) ow. that - EP—
(b) Find all points on the curve whose z-coordinate is 1, and write an equation for the tangent line at
each of these points.

(c) Find the z-coordinate of each point on the curve where the tangent line is vertical.

PabiaN

: dy dy ' 1: implicit differentiation
) v? =L 3ty — == =0
(a) v +2:Uydz Ty~ o = ) 4
1 : verifies expression for ==
dy Y2 2 de
dx(?ry—-:r ):333 y—y
dy _ 3s%y -y’
dz ~ 2zy —
(b) When z =1, -y =6 .111/2““3/’-:6
-y —6=0 44 1: solvesfory
(y—3)(y+2)=0 2. tangent lines
y=3,y=-2 Note: 0/4 if not solving an eguation of the
’ 2
dy 9-9 formy* -y =5k
3, L= =0
At (1,3), dz  6-1
Tangent line equation is y = 3 . ' \
-6 —4 -—10
At (1,—-2 =2
. ) % —4-1 =5
Tangent hne equatnon is y+2=2z~-1)
(c) Tangent line is vertical when 2zy — 2 =0 1: sets denominator of % equal to 0
.- , 1
z(2y—2a?)=0 giveszs=0or y = %12 5 | 1: substitutes y = "2'332 or z = +./2
into the equation for the curve
There is no point on the curve with 1. solves for z-coordinate
z-coordinate 0.
1 1 1
‘When ""2‘ 2, ZIS——QIS"»:G
1 s
—— = 6
.
- ¥
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Ch. 2. 3 Product,Quotient Rule HW Problems Evaluating Derivatives using graphs

N Eva!uatmg Derivatives In Lxm:{\:zsns 81 and 82, use the
() graphs of f and g. Let p(x) f(x)g(x) and gfx) = f(x)lg(x).

81, (2) Findp 1),

(b) Find q(4).
¥ .
¥ ; i {'

! ? 75 | f/ I
avys ”46'?“1“0 o .
T 3
el | g
/2 i A A B O T il 1 O P

B2 (a) Find p/(4).
(b) Find ¢(7).

—~
e
. ‘“"'z zm " 4,#"}%.6»'6; '!f 8 " ilﬁ
Using Relationships In Exevcises 103-1016 vse the given
Information to find f2). _
g =3 and g2 =~2 .
B = =1 and B2 =4 )
103, #(x} = 2g(x) + W(x) | y o 8l
it # 105, #{x) W)




In Exercises 99 and 100, the graphs of f and g are shown. Let
h(x) =f (g(x)) and s(x) = g(f(x)). Find each derivative, if it
sts. If the derivative does not exist, explain why.

100. (a) Find h'(3).
(b) Find S‘/(9)..
y ,

. A
10 i




Ch. 2.4 Chain Rule HW Problems #102, #115
192, Using Relationships Given that g(ﬁ) 2 —3, g'(ﬁ) = 6,
(Y 1 k(38 =3, and K(5) = -2, find f(5) for each of the
s following, if possible. If it is not possible, state what
additional information is required.

f(x)] I g ()~ (x)gr(x)

Recall: Product Rule — (x)g(x) Fre)g@) -+ fx)g'(x) Quotient Rule: — [ e o]

Chain Rule: Ef[g(x)] = flg(x)] * g'(x)

@) £) = gWhlx) ) £63) = g(h(x)
@ £ = %%% @ £6) = [

118, Think Ahﬂut T Let r(s,) Flg(x)-and 5(x) = g(f(x)),
" where £ an;l g are shown in the figure, Find (a) r"(l) and

(b)5*(4).
¥y .
et -
] -
3 (2, 4) ,
- 4 »
b X
34567




Ch.2.5 Implicit Differentiation Vertical, Horizontal Tangent Lines HW Problems #57, #58
3 Yertical and Horizontal Tangem Lines In Exercises 57

ﬂml 38, find the points at which the graph of the equation has
A vertical or horimontal tangent line.

*Find Horizontal Tangent lines by setting numerator of derivative equal to zero, solve for x

*Find Vertical Tahgent lines by setting denominator of derivative equal to zero, solve for x

57, 25x2 + 16y + 200x —~ 160y -+ 400 = 0

O

58 Ax2 +y2 —Bx+ 4y + 4 =0




