Calculus AB - Worksheet (3.4-3.6) Name: ; Period: __.

Biking to school’

Terry usually rides a bicycle to school. Below are four graphs and three expla-
nations. Match each explanation with a graph, and write an explanation for the

remaining graph.

pletance Histanoo

time time

Histance H stance

tine tima

C D
1. “I had just left home when I realized we have gym today, and 1 had forgotten
my gym clothes. So [ went back home and then I had to hurry to be on time.”

2. “I always start off very calmly. After a while I speed up, because I don’t like
to be late.”

3. “I went on my motor bike this morning, very quickly. After a while, I ran out
of gas. | had to walk the rest of the way and was just on time.”



AP CALCULUS

Name:

INTRO TO PARTICLE MOTION PRACTICE (No calculator)

1)

2)

3)

4)

A particle fravels along the x-axis so that at any fime

#= 0, its position is given by x(#) = & - 9# + 247+ 2.
For what value(s) of iz the velocity equal to zero?

A) #=4 only

B) += 2. only

£) #=0and 7= 3

D) #=3.only 5)
E) t=2and 7= 4

A particle moves on the x-axis so that its position is
given by x(f) = # - 6% + 8 for #= 0. For what
times tis the velocity of the particle increasing?

Al #0

B) O« t<-/3

lf:] T 'u'E
D) O« #el
E) 1<#« J3

The position of a particle moving on a horizontal axis

6
for time # where += 0, is 5(# = 3 sin ;f-r 1. What is

the average velocity of the particle for 0 = = 3;?

e
B) 2

3/

A)

€) .
) 12

E) -

=

2
7)

What iz the maximum acceleration of a particle on
the interval O = #= 3 if its position iz given by
s(f= A -482

A) 36

B) -16

€) 0

b) -12

El 24

The table below shows the position of a particle, 5.
at various times, # as it moves along a straight line.

10114
60|7.0

1.8
10.0

22|26
15.0(21.0

t (sec)
5 (ft)

What is an estimated value of the velocity of the
particle at time #= 2?

A) 15 fi/sec

B) 12.5 fi/sec

C) 20 fi/sec

D) 10 fi/sec

E) 5 ft/sec

If the position of a particle moving on the x-axis at
any time tis given by x(# = 27 - 3£, what is the
average acceleration of the particle for 0 = #= 32
A) 15

B) 18

c) 8

D) ©

E) 12

A particle moves along the x-axis so that at any time
t= 0, its position is given by x(# = 2#+ sin (a).
What is the acceleration of the particle at time

3

t=?
A) -af
B) 2
C) =
D) =2
E) O

Period:



8)

9

10)

11)

A particle moves along the x-axis so that is position
at any time fis given by x(# = 2 -6/ + 97+ 12.
During what times is the speed of the particle
increasing?

A) telor2«7¢3

B) 1«<#<20r #3

C) tc2ortx3

D) 1«73

E) fe¢lor 3

A particle moves along a coordinate line so that its
position is given by 5(#) = 2 sin ;ﬁr ; cos 2 #for

0 = = 2x. What is the acceleration of the particle
at = x?

A) -

Pl | == M| a3

B) -
) 1
B) —'";'

5

E]2

A particle moves along the x-axiz in such a way that
its position at any fime fis given by

x(f)= A -82 +18#2 + 2 for £> 0. Atwhat time is
acceleration of the particle equal o 367

A) 3

B) 4

) 12

D) 6

E) 2

A particle moves on the x-axis such that its position
at any time #> 0 is given by x(# = # - 9#£ + 24¢
What iz the velocity of the particle when its
acceleration is zero?

A) 105

B) 24

) -3

b) 3

E) 0

12)

13)

14)

A particle moves along a horizontal axis so that its
position is defined by 5(#) = 4 cos ; ffor0 = #= 5,
What iz the velocity of the particle at the time its
acceleration is first equal to zero?

A) 2=

B) -2a

C) -4a

D) 4=

E) =2

A particle moves along a horizontal coordinate line
so that its position at fime # 0 = = 4 iz given by

s(f=rt —1;:‘3 + B# + 1. For what times tis the
velocity of the particle decreasing?
A) i«c te 2

£
B) 3

C) D«fe?
D) O<ted
E) 2<#<4

The table below shows velocity of a particle at
various times fof a particle that moves along a
horizontal line.

tisec) | Q5 (101520
vimdsec)| B3| 92|98 |106

What iz an approximate value of the acceleration of
the particle at fime #= 27

A) 1.2 ft/sec?

B) -0.B ft/sec?

C) 16 fi/sec?

D) -1.6 fi/sec

E) 18 ft/sec?



AP CALCULUS

PARTICLE MOTION GRAPH PRACTICE

)

The position function, 5(#), of a particle moving on a
harizontal line is given below,

1

L

Which of the accempanying graphs represents the
velocity of the particle?
W,

1

A) o !

€) /

)
£

E}=\ t

Name: Period:

2} The graph below shows the velocity for a particle
along the x-axis over the time interval 0 = 7= 6,

¥,

2
.hi |
)

At what time doeg the particle reach its maximum
speed?

A) §

B) 1

c) 2

o) O

E) &

Questions 3 through 7 refer to the following:

The graph below shows the velocity of a particle that
moves on a horizontal line for time 0 = #=< 8,

P

S Y -
 —
o
o |
=2

3)  Using the graph shown, how mahy times does the
particle change directions for 0 « #< 82
A} 1
B) 2
) 3
D) O
E} 5

4



4)

3)

6)

7

According fo the graph shown, during what interval

of time is the particle slowing down?
A) D«reB
B O« #<2
C) 3«78
O} 2« #<5
E) 2<#¢3

According to the graph shown, how many times for
0« #< B is acceleration Aotdefined?

A) 1

By 2
C) 3
D) 4
E) O

Using the graph shown, what is the average
acceleration during the time interval 2 = = 57

1
A)z

B) 2
)y -1
B) -2

£) -,

At what time does the particle in the graph shown
firstreach its maximum speed?

A) 8

B) 2

€y 3

D) 4

E) 5

Questions 8 through 13 refer to the following:

The graph below shows the velocity of a particle asa
function of fime #, a= = e

)

10)

1

|
U -
5

N

L

)
=3
(=1
<]

According fo the graph shown, for what value of #i
the particle’'s position farthestto the left?

Al a
B) b
) ¢
D) &
E) e

According to the graph, for what fime fdoes the
parficle reach maximum speed?

Al a

B) &

) ¢

D) o

E) e

According to the graph shown, for what fimes, 1, is
the particle speeding up?

A) bepegordetee

B o'« t« e only

C) ¢« ted only

D) ac« t< b, only

E) ag<rf<borceted



11} Using the graph shown, for what times, * is the 13) Using the information shown in the graph, at what

particle’s speed decreasing? time rdoes the particle reverse direction?
A) betecords e e A) a
B) d« te<e only B) b
C) b« feg, only C) ¢
D) a«tcborceted D) &
E) a« t< b, only E) e

12) Accerding to the graph shown, which statement best
describes the motion of the particle for b« #< ¢?

A) The particle is moving to the left ata constant
speed.

B) The particle is moving to the left with
decreasing speed.

C) The particle is moving to the left with increasing
speed.

D) The particle is moving to the right with
increasing speed.

E) The particle is moving to the right with
decreasing speed.

vif}
14. $
| 1 L1
.3 1 1
0.2 ' /
0,11 +- e -
0 - - t b
1 2z 3 5 i} T & TS TV N e
-1 - i r' —
e T T |

Caren rides her bicycle along a straight road from home to school, starting at home at ime 7 = 0 minutes and
arriving at school at time ¢ = 12 minutes. During the time interval 0 € ¢ < 12 minutes, her velocity v(r), in
miles per minute, is modeled by the piecewise-linear function whose graph is shown above.

(a) Find the acceleration of Caren's bicycle at time r = 7.5 minutes. Indicate units of measure.

(c} Shortly after leaving home, Caren realizes she left her calculus homework at home. and she returns to getit.
At what time does she tumn around to go back home? Give a reason for your answer,



alr)

[fu/sec?)
(9. l
(2. 15) (18, 13)
154
. ' t {seconds)
0 2 4 18
~151
(10, —15)  (14,-15)

A car is traveling on a straight road with velocity 55 fusec attime 1 = 0. For0 = 1 = 18 seconds, the car’s
acceleration a(r), in ft/sec?, is the piecewise linear function defined by the graph above.

(a) Ts the velocity of the car increasing at + = 2 seconds? Why or why not?

i)
o 1, 209 (16.20)

[
<

——
L
4

Velocity
(meters per second)

= |

o 4 8 12 16 20 24
Time {seconds)

A car is traveling on a straight road. For 0 £ ¢ £ 24 seconds, the car's velocity v(r), in meters per second, is
modeled by the piecewise-linear function defined by the graph above.

(b) For each of v'(4) and v'(20), find the value or explain why it does not exist. Indicate units of measure,

(ch Let alf) be the car's acceleration at time r, in meters per second per second. For 0 < ¢ < 24, write a

piecewise-defined function for a(r).

{d) Find the average rate of change of v over the interval § < ¢ = 20. Does the Mean Value Theorem guarantee
a value of ¢, for 8 < ¢ < 20, such that v'(c) is equal to this average rate of change? Why or why not?



: (2,20 (7,20
17 ol @20 )

(16, 10}

ol

/(8. 10)

U + 4 + + ; + - } } } } + 4 § 4 |
2 4 6 8 ‘:} 12 :7 16 18

~104 . Y
(10, =10) (14, =10

Graph of v

A squirrel starts at building A attime ¢ = 0 and travels along a straight, horizontal wire connected to

building B. For 0 <t < |8, the squirrel's velocity is modeled by the piecewise-linear function defined

by the graph above.

(a) Atwhat times in the interval (0 < ¢ < 18, if any, does the squirrel change direction? Give a reason
for your answer,

(d) Write expressions for the squirrel’s acceleration a(r)sVelocity v(t),
that are valid for the time interval 7 < ¢ < 10.

]8 vin

i
-

Graph ol v

A particle moves along the x-axis so that its velocity at time 1, for 0 € 1 < 6, is given by a differentiable
function v whose graph is shown above, The velocity isOat 1 =0, 1 =3, and 1 = 5, and the graph has
horizontal tangents at + = 1 and ¢+ = 4. The areas of the regions bounded by the r-axis and the graph of v on
the intervals [0, 3], [3, 5], and [5, 6] are 8, 3, and 2, respectively. At time 1 = 0, the particle is at x = -2,

(¢} Ontheinterval 2 <t < 3, is the speed of the particle increasing or decreasing? Give a reason for your

danswer,

(d) During what time intervals, if any, is the acceleration of the particle negative? Justify your answer

8



9.

A0.

14
134
121
T 11 (3, 10) (10, 1
uE Iﬂ‘]‘ i
= E} ‘} |
=)
-
.
23 sl
o E
- 41
3 3
2 L
l L
] * + + + + u + + e |
1 gl 3 4 5 6 7 B 4 i
Time
{seconds)

Two runners, A and B, run on a straight racetrack for 0 = ¢ = 10 seconds. The graph above, which consists of

two line segments, shows the velocity, in meters per second, of Runner A. The velocity, in meters per second, of

Runner B is given by the function v defined by v(t) = %{? .

{a) Find the velocity of Runner A and the velocity of Runner B attime r = 2 seconds. Indicate units of
IMeasure.

(b} Find the acceleration of Runner A and the acceleration of Runner B at time ¢ = 2 seconds. Indicate units
of measure.

Which graph best represents the position of a particle, s{t), as a function of time, if the
particle’s velocity and acceleration are both positive?

(A} s(2) (B) s(t)

(C) s(1) (D) s(2)




v(t)

o0 t w{t)

%0 ye (seconds) | (feet per second)
o Y | 0 0
= / O 12
p: 2 I - 10 20
3. 7 15 30
25 40 20 55
£ 3 25 70
20 gg 73
0 [ 40) 75

H

Ol 5 10 15 20 25 30 35 40 45 50 43 62

Time {seconds)
The graph of the velocity v(t), in ft/sec, of a car traveling on a straight road, for 0 <t < 50,
is shown above. A table of values for v(t}, at 5 second intervals of time ¢, is shown to the right
of the graph.
(a) During what intervals of time is the acceleration of the car positive? Give a reason for
Fﬂt_lr AlSwer,.
(b) Find the average acceleration of the car, in ft/sec?, over the interval 0 < ¢ < 50,
(¢} Find one approximation for the acceleration of the car, in ft/sce®, at t = 40. Show the
computations you used to arrive at your answer.

10



AP CALCULUS
VELOCITY & SPEED PRACTICE

Directions: Mo calculator! Use your notesl

1)

2)

A particle moves along a coordinate line in such a

Mame

way that is position is given by S(A = 242 - 27+ 2)
for t= 0. For what times is the particle moving to the
left?

A) 0«72

B) The particle never moves to the left.
€) lare2

D) 2¢r¢5H

E) »5

A particle moves along the x-axis so that its pesition

at time #is given by x(# = 2# - 127+ 9, For what
value of tis the particle at rest?

A)
B)
C)
D)
E)

1

WO w4

1

3)

4)

A particle moves along the x-axis in such a way that
its pasition is given by x(f) = 28 + 247- 4 cus(:;&fnr
1> 0. When is the particle moving to the left?

A) #>0

B) O«re2

C) The particle never moves to the left.

D) O« te;

E} .fiI'E

A particle moves along a horizontal axis so that its
position is given by x(# = 49 - 58 fer any time
How many times does the particle change direction?
A) 1

B} 2

c) 3

b) O

E) B



5)

6)

A particle moves along the x-axis so that its position  7)
at any time tis given by x(A - 4 - 6/ - 3. Which of

the following bestdescribes the motion of the

particle for O < £« 1?

A) Maving to the right and speeding up.

B) Maving to the left and speeding up.

€) Maoving fo the right and slowing down.

D) Moving to the left at a constant speed.

E} Moving to the left and slowing down.

A particle moves along the x-axis so that its position  8)
is given by x(# = 2 cns@r)‘ur 0 = 7= . Which

statement bestdescribes the motion of the particle

far‘i < e ;'3

A} moving to the right at increasing speed
B) moving to the left at decreasing speed
€) maving to the left at constant speed

D) moving fo the right at decreasing speed
E) moving to the left at increasing speed

12

——

A particle moves aleng the x-axis so that is position
at any time fis given by x(f= B - 672 + 97+ 12,
During what times is the speed of the particle
increasing?

A) felor >3

B) 1«rc20r >3

£) telord«fe3

D) #«2o0r >3

E) 1¢#<3

A particle moves along the x-axis so that its position
is given by x(f = 4/ - 3£ for any fime = 0. During
what time interval is the particle’s position to the
left of zero?

A) Oc<re”

B) O«te

™

L
-

-
e

D) 1¢re

I
e i LT TN

EY O« re



2)

10.

Il

A particle moves on a siraight line in such a way that
its distance at any fime #froma fixed point on the
line is given by S(# = 47- 3£, What is the fotal
distance fraveled by the particle between #= 0 and
t= 2?7

16

A) 3

20
3
22
C) 3
D) &
E) 4

B)

A particle moves along the x-axis in such a way that its position at time t for ¢ = 0 is given by

1, >
x(tf) = 5-;' — 3t + 81,

A. When is the particle at rest?

B. When is the particle moving to the right?

C. Find all values of t for which the particle moving to the left.

D. When does the particle change direction?

E. What is the velocity of the particle at t = 3?

F. What is the total distance that the particle traveled from time =0 to { = 3?2

A particle moves along a line such that its position function is given by (1) =’ —12¢+ 3 for the time interval
[0, 3]. Find the following:

A. When the particle is at rest, moving to the left. and to the right,

B. The intervals where the particle is speeding up and slowing down.

C. Draw a picture that illustrates the motion of the particle,

D. The total distance that the particle travels over the indicated time interval.

13



AP Calculus Name
Date

;;mcle Motion -- With your Graphing Calculator

|, (2005-B) A particle moves along the x-axis so that its velocity v at time r, for 0<7<5, is given by
W) =In(e* =3¢+ 3) .

A. Find the acceleration of the particle at time =4.
B. TIs the particle speeding up or slowing down at (=47 Explain.
C. Find all times ¢ in the open interval 0 <r <5 at which the particle changes direction. During which time

intervals, for 0 <t <5, does the particle travel to the left?
D. Find the average acceleration of the particle over the interval 0</<2.

.

(2004) A particle moves along the y-axis so that its velocity v at time 20 is given by v(r)=1—-tan"'(e') . At time
(=0, the particle is at y=-1.

Find the acceleration of the particle at time = 2.
Is the speed of the particle increasing or decreasing at time =27 Give a reason for your answer.
Find the time =0 at which the particle reaches its highest point. Justify your answer.

o

14



(£
5 (2003) A particle moves along the x-axis so that its velocity at any time ¢ is given by V() = —(¢ + l]sm[;] .

A. Find the acceleration of the particle at / = 2. Is the speed of the particle increasing at ¢ =27 Why or why

not?
B. Find all times in the interval 0 </ <3 when the particle changes direction. Justify your answer.

C. If the particle starts at the origin at = (), on which side of the origin will the particle be at { = 27
Justify your answer,

A. (2002-B) A particle moves along the x-axis so that its velocity at any time 1, for 0 </ <16, is given by
v(t)=e’™"' —1. At time =0, the particle is at the origin.

A. At what time is the particle at rest? Justify your answer.
B. During what intervals of time is the particle moving to the left? Give a reason for your answer.

What is the acceleration of the particle at time { = 27 Is the particle’'s speed increasing or decreasing at

time { = 27? Justify your answer.

c.

5- (2002) An object moves along the x-axis with initial position x(0)=2. The velocity of the object at time =0 is given
by v{:jzsin(%:].
A. What is the acceleration of the object at time (=47
B. Consider the following two statements.

Statement I: For 3<i <45, the velocity of the object is decreasing.
Statement II: For 3<r<4.5, the speed of the object is increasing.

Are either or both of these statements correct? For each statement provide a reason why it is correct or not
correct.

15



In-Class Problems
Derteatives of Trig Functions

1. Carefully sketch the derivative of the following two functions by approximating the slope of each
function at a number of points. (Note: the dashed boxes are one unit wide and half a unt tall)

= r
i - - - - | - . . . - - .
¥ = sinx
0. 05 - : : : !
=1
T T o T T T T T T 1
/ 1 a 7 a i 5 B T
4.5 F [ . PR SRS S S PR |
¥=oo8 X
-1 - -
| # ! T
a5 4 . R H— H— - a5 -
0 * i 0 i i
i 2 2 A 5 ] 7 i 2 2 i 5 ] 7
a5 : : : - - : 5 05 1
-1 4 i r r r r i .: - 4

2. Gaven the graphs you have put together, what would you guess are the derivatives of sine and cosine?

. d
a4 —sinx = b, —eosx =
% dx

3. Assuming that your guesses are correct (they should be), use the quotient rule to find the derivatives
of the other basic trigonometric functions.

sin x d COS X o
4. lany = S0 —lanxy = b. colx = - 20 —Colxy =
cos X dx gin x dx
o e
C. secx = 50 —Secx = _ d. cscx =—— 50 —cscx = _
COsX dx N x ax

4. What limit would you need to evaluate in order to prove the guess that you made 1n 2a7

16



Handout - Derivative - Chain Rule

Power-Chain Rule a.b are constants.

Function Derivative
d
y=a-x" s Power Rule
dr
d du
y=a-u" Y == Power-Chain Rule
dr dr
Exla. Find the derivative of y = 8(6x + 21;:3
Answer: y' = 384(6x + 21)7
a=8 n==%8
u=6r4+21 = %;izﬁ
=y =8-8-(624+21)7-6

Exlh. Find the derivative of y = 8§ {:l.rj + Txr 4 28) :

Answer: y' = 32(8z 4+ 7) [4;1.‘2 + Tx + 28}3
n=44
u=dx? + Tz + 28

a=28,
= M =8r+7

=y =8-4.(42? + T2 +28)° (82 +7)

Exle. Find the derivative of y = 2¢/62% 4 47 + 26

12x + 4
Answer: y' = *
vBx? + 4x + 26
a=32 n %

u=06z"4+4r426 =9 =12r44

1

v G+ 4426

- (12x + 4)

17




Exercises

Find the derivatives of the expressions

a) 5(9x + 25)® b) 7(2x + 24)®

¢) 2 (422 + 4z + 21)" d)6 (722 + 4z + 22)°
e) 7 (7a2 + 9z + 24)"/° £)3 (722 + 4z + 20)/°
g) 5vz? + 8x + 25 h)7v/ 7z + 3z + 24

) 7mres or sy

Answers a) 360(9z +25)7;  h) 112[217 +24)7;

¢) 18(8x +4) (422 + 42+ 21)%;  d) 24(14x + 4) (722 + 42 + 22)";

e) L(14z +9) (Ta2 + 9z +24)'"%; 1) 22(142 + 4) (722 + 42 + 20)"°
&) ot ez 9 /i +ar+2d’

} 4{6z+3) } - 3dz+2)

(32 +3z 122772 2(2x2 +2r+22)7"

18



Sine and Cosine - Chain Rules a.b are constants.

Function Derivative
. d:
y = sin(z) i_v = cos(x) Sine Rule
dr
. vk .
y = cos(z) Tv = —sin(x) Cosine Rule
dr
. vk . td . .
y=a- 5111[11} % = - cus[uj . d_: Chain-Sine Rule
. il f . .
y = a-cos(u) % = —a-sin(u) - % Chain-Cosine Rule

d
Ex2a. Find d_y where y = 2sin (93.3 + 322 + l)
T

Answer: 2 {2?:.:'2 + 6x) cos (92® + 322 + 1)
ia=2

u=92"+322+1 = % = 272% + 6z
i _ody S P S
Ex2b. Find e where y = 5cos {Q:L + 5z* + 3)
Answer: —5 {451‘4 + 21]:113} sin {9’135 + 5zt + 3)
ia=>5
u=092%+52"+3 = 2 = 4501 4 2027

Ex2c. Find the derivative of y = (4sin(4z) + 4 co:-:.[-'jst'}j"l

Answer: 4+ (16 cos(4dx) — 20sin(5x)) - (4 sin(4x) —1—41305(5-111}}3
n=4
u = 4sin(4r) 4 4 cos(5x)
= % = 16 cos(4x) — 20 sin(5x)

19



Exercises

Find the derivatives of the expressions

a) Tsin (72* + 722 + 8) b) 5cos (22 + 72 + 9)

c) 8sin (827 + 922 + 1) d) 5cos (62 + 82" + 2)

e) (sin(z) + 9cos (1) )" f)(2sin(6x) + 9cos (322) )*
g) (4sin (52%) + 8cos (82) )° h)(sin (72%) + 2 cos (621) )
i) (5sin (52°) + 5 cos (72") )flf i)(6sin (22%) + 5 cos (827) )%

Answers a) 7 (212? + 14z) cos (72* + 722 + 8);  b) =5 (82 + 212?) sin (22 + 72* + 9);
c) 8 (2422 + 187) cos (82 + 922 +1);  d) —5(242” + 242?) sin (62 + 82° + 2);

(cos(z) — 362 sin (z1) ) - (sin(z) + 9 cos (z) )3;

(12 cos(6x) — 54xsin (327) ) - (2sin(62) + 9 cos (322) )2;

(6022 cos (52%) — 3202 sin (82°) ) - (4sin (52%) + 8 cos (827) )4;

(2122 cos (72*) — 4823 sin (62%) ) - (sin (72*) + 2cos (62*) )2;

- (12524 cos (527) — 1402% sin (721) ) - (5sin (52°) + 5 cos (Tz) )_%;

. (E.IEi:tr2 Cos {21!3] — 80z sin (81'2] ) . (6sin (2173) + 5 cos (81'2) )11‘,

) 8
e) 4.
£) 3.
g)5-
h) 3-

1)%
o 3
)3

20



AP Calculus

Name:

; Period:

Derivatives with Chartsll

@

Working with Numerical Values Suppose that a function
Jand its first derivative have the following values at x = 0
and x = 1.

v F1x) fix)
0 9 -2
I -3 1/5

Find the first derivative of the following combinations at the
given value of x.

(a) Vifix),
© f(Vx), x=1
L9

2+cosx’

= (b) VF(x), x=0

(d)f(1 —~Stanx), r=0

x=0 (t':-losjn(—r‘-;]f?m, =1

Working with Numerical Values Suppose that functions f
and g and their first derivatives have the following values at
x=-=] and x=0.

x flx) gl fld gl
-1 0 -1 2 I
0 -1 -3 -2 4

Find the first dertvative of the following combinations at the
given value of x.

(a) 3f(x) — glx), x= —1 (b) F2x)g3(x), x=0

© g{f)), x =] @ f(glx), x=—1
flx) _ . -~

(e em+z *T . (frglx +fix)), x=0

Use the table to estimate the value of £(0.5), where
hlx) = figlx)).
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gla} | A8 | 040 | 437 026 | 07| 010 | 003
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Given the following table of values at x = 1 and
x = =2, find the indicated derivatives in parts {a)-(l).
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@ If glxd = f1 F(x)), use the table to estimate the valye
of g'(1}),
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Chain Rule Project

Identify each of the following functions as a composition of functions.
Then find 1ts derivative.

1. f(z)=(42® =222 4+ 2 - 7)°
2. g(z) = (2* + 522 +8)™
3 k( )_ 25143

T (z4+1)2

)

4. f(r)=(r* —4r+1)°
5. g(y) = cos(2 + 5y)

6. h(t) =sin®(2t — 1)

7. G(u) = sin(2u) cos(3u)

8. H(t) =sin’t + sint?

10. F(z) = (22— %)
11. u(t) = t?cos(1/t)
12. f(0) = (6* + cos*h)*
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Chain Rule with Trig. Function Practice (NO CALCULATOR)M

1. If f(x)=x"cosx,find f'(7) 7. If f(x)=sec(x?), find ,;"LE]

2. If f(x)=+[xsinx, find 7'(27) 8. If f(x)=tan’x, find j.,rg
' ' \ 4

y secx . q o

3. If fo)=——find f (x) 0. TIf f(x)=csc’(x), find f[§|

.. 3 . {Jr\

10. If f(x)=cos’(4x), find f|

4 T f0) =% fing F(x) f(x)= cos’(4x). fin I\16)

x

. 1. If f(x)=cot’(2x), find f[ % 1
5. If f(x)=sin(2x), find j'% A2
L

12. If .f'{.r‘_b:sin”(.‘%.rz},ﬁnd jl%l
oS

6. If _;'{.ﬂ:cnsfﬂ,ﬁnd j"[ ]

\ 2 L2,

b | 5
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Equations of Tangent/Normal Lines Practice

1. Let f be the function defined by f(x) = 4x" —5x+ 3. Which of the following is an equation of the line tangent to
the graph of f at the peint where x=—17

A y=Tx-3
B. y=Tx+7
C. y=Tx+11
L. y=—5x—1
E. y=-5x-5

2. An equation of the line tangent to the graph of y= x +Cosx at the point (1) is

y=2x+1
vy=x+I
V=X
v=x—1
y=0

mon >

Ix+4
4dx—3

b

The equation of the tongent line to the curve y = at the point (1L7) is

y+25x =32
y—3lx=-24
y—Tx=10
y+3x=12

y—25x=-18

mone >

4. What is the equation of the line normal to the graph of f(x)= x+/x" +5 at x =272

3
A —h=—I[x-2
} 13(1 )
3
B y—2=——Ix-6
y 5{x=6)
3
. y-3=—-(x-2)
l.".n{
3,
D. yv—6=——(x-2)
11
3
E i—ﬁl:—l—{l—f_]
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mon® >

mon®>

5. What is the slope of the line tangent to the curve 3y* — 2x” = 6— 2xy at the point (3.2)?

T A = [

. An equation of the line tangent to the graph of v = cos(2x) at x = % is

The equation of the tangent line to the curve x° + y° = 169 at the point (5.-12) is

S Sy—12x=-120
Sx—12y=119
Sx—-12y =169

. 12x+5y=0
12x+ 35y =169

The equation of the normal line to the curve v = 3 x° — | at the point where x = 3 is

y+12x =138
y—4x =10
y+2x=4
y+2x=8
y—2x=-4
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9. The equation of the tangent line to the graph of v = cosx + tan(2x) at the point (0.1) is

A y=0
B. y=2x+1
€ y=12x
L. v=2x-1
E v=x+1

10. If the line tangent to the graph of the function f at the point (1.7 ) passes through the point(—2.-2) . then f'(l)is

-5
1
3
7

mone»

undefined

11. What is the equation of the line tangent to the graph of fix)=7x— x* at the point where ['(x)= 37

y=3x-10
y=3x+4
¥y=3x+8
y=3x-10
y=3x-16

mon @

12. The tangent line to the graph v = €™ at the point (L ¢) intersects both coordinate axes. What is the area of
the triangle formed by this tangent line and the cocrdinate oxes?

2e
7
e =1

€

Ef'n.ll';

de

mo n®

12. The equation of the tangent line to the curve v = x* — 6x” at its point of inflection is

A v=-12x+8
B. y=—12x+40
£ y=12x-8

D. y=-12x+12
E. y=12x-40
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