


























12. Given the graph of the first derivative, sketch a graph of f (x) and f "(x) on the indicated set of

axis.
f(x)
| | | |
a b 0 c d
\
f'(X) 1
I I /
a b c d
f"(x)
| | | |
a b 0 C d


































Calculus I
Sample Exam #02

1. Use the limit definition of the derivative to find f'(x) given f (x) = % .
—X

2. Find the local linear approximation for f (X) =3/x at X, =4.

Note: y=f'(%,)(x—=% )+ f (X))



3. First find dy given Sin(xyz):x—y. Next find dy
dx dx| x==
y=1

4. Find ¥ if y=xtan/x
dx| y_~"
16



Give a graph of the function below. Find the intervals of increasing and decreasing
and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points.. Note: This graph does not have any
vertical or horizontal asymptotes.

f(x)=3x%—3x%

N

v



6. Give a graph of the rational function. Find the intervals of increasing and decreasing
and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points. Show any vertical or horizontal
asymptotes on your graph.

2
x-1
(=L
2X
N




7. Define the derivatives below as being either positive, negative, zero or undefined.

N .< Nl

/ \ m / Inf Point

/
Inf.|Point 5
3
-4
v
a) £7(5)= by £'(~2)= ¢) £(6)= d) £7(-2)=

i) f'(-1)= N f"(3)= k) f"(-5)= ) f'(-3)=

\



8. Find the radius and the height of the right circular cylinder of largest volume that can

be inscribed in a right circular cone with radius 4 inches and height 10 inches.

V

cylinder

=zr’h
R

> 10 inches

4 inches



9. A conical water tank with vertex down has a radius of 4 ft at the top and is 10 ft high.
If water flows into the tank at a rate of 12 ft*/ min, how fast is the depth of the water

increasing when the water is 5 feet deep?

==7xr’h
Inlet cone 3




10. The position function of a particle moving on a horizontal axis is shown below. Use

the graph to answer the following questions.

meters I
30

20
Inf] Point
10
| \
O/ N
- 1 2 3 |4 5 6 7 8 9\10 (.12\13 14 “gec

Inf|Point| \
<, /

|
. NP \

g)

h)

)

Is the acceleration positive, negative or zero at t =1sec?

Is the particle speeding up or slowing down at t =3 sec?

What is the total distance travel during the first 8 seconds?

Is the acceleration positive, negative or zero at t =6 sec ?

What is the total distance travel between 9 and 14 seconds?

Is the acceleration positive, negative or zero at t =4 sec?

Is the particle speeding up or slowing down at t =13 sec ?

Is the velocity positive, negative or zero at t =13 sec ?

Is the acceleration positive, negative or zero at t =13 sec ?

Is the velocity positive, negative or zero at t =9 sec?



11. (16 Points) Given the graph of the first derivative, sketch a graph of f (x) and f "(x)

on the indicated set of axis.

f(x)

£(x) 4

f£"(x)




Calculus 1

Sample Exam #02
1. Use the limit definition of the derivative to find f'(x) given f(x) = i—l——
1 . j- - X
100= 4im ("'.,_12"' - =
&Y 1-%X-h 1-X

h
=M A-x)- (A-%X-A)
W0 h(1-x-5) (A=%D
= M LA e K+ D
b0 %) E 0
= Jim X
>0 K (1-x-H)Y@x
Jim i
W0 (- x-¥0
__é]_—___ A
@A-NE-X) ~ |E—xr

[

t

2. Find the local linear approximation for f(x)=3+/x at x, =4.

Note: y=‘f’(x0)(x—x0)+f(xo)

V= £ (XX = Xo) t+ FIX,)

fN=3x" =0
f0=3(z) % F@WEzE YOG £
-1 >
B " V2 E(-) v o
- T ] Y= %5-3716

Y:%X ¥ 3




X=r
y=1

3. First find d— given sm(xy ) x—y. Next find ZJ;

ax [Vm(xﬂ 4101 V’]

CosONITLy + xR T = 4 - &
SOy I+ vy #) =1 - z%%
Cor(xy™) ¥* +  cos(xy?) ’LM% =1 -
Y (os(xv) + ZXY 4% cos(xy?) = 41 - 'o\:i
%Y dxC(}J(X‘fz) = 1 - yroos(xy
dx\jmcos(m") 147 = 1 ¥ os ey
(Z xy Cosxg™) + A ZXY cofxy)rd

AN - A -32cos(xy?)
dX 7 TZxycos (Xy*) L
N o= A-QY cog(m-a7)  A-Acos T 4-1(-1)
Mly=a Z2n@AY cos(m-a ¥4 T 2w CosmrA T In(-ay+d
=474 T_2
4 “2n+d T | va
4. Find y 1fy xtan~/x

- 1(mnr> r 0K (7%
Q\_L_. -'—Oh\ﬁ(_'.]. WJQCLR

ax - VA
1 Tt
N| o — & ey ®
wlxeTe =t x Zz
= tan% + Feec
7
=1+ I{"ZQ!

LN

T ecowr— 41T
1+ 3 41




5. Give a graph of the function below. Find the intervals of increasing and decreasing
and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points.. Note: This graph does not have any

vertical or horizontal asymptotes.

{(,X)=-3XJ€ (_i— X) f(x):?,x%_?,x%

f[ﬁl' x"‘g‘ oo 3 :]_xﬂ - é + _1:
1 -X) '
(. + ﬂ: + 0O
) O @) 1
BELOW .Aaove ‘ BELO\N

P =3F) % —/5’(;; X E’QQ‘

..1-

I NELECTION

N

A

v

~2/3 E "
of('O X_z/”‘f /”R(\I")‘ + o0 + t + 4
. —C(K-)q X 5(1 4)() E :.
(1 a0 T4 T 0O ’—
RS
INCREAGE | INCREAE! DECREASE
 FING: (—w NU (e, %) MAX
DEC:( 4 o0)
fil(xso. I' ,
2 ' H
300 e TSI T T 4 o0 —
(4420 — O + 4+ +
T ol T
D (-840, - 3 o i u { CD
Tt Point



6. Give a graph of the rational function. Find the intervals of increasing and decreasing
and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points. Show any vertical or horizontal

asymptotes on your graph. o _1) l A (j - %"
£ * ' =" .
)+t + O+ /00 = 40¢) = (x=1) 3%
' H x(v
Zx + OO + —ll— —\' ] 2 -—
“ @) O (-”1 (+) ” %) = &%ﬁ_ﬂ_
ABOVE ‘ABOVE ABOVE
60 = 2 (x=D@(2 xz)- Of -1) "(4x) *(4x) £ = - 3x3 ¥ 3x°
Xff
$rxXy = 4 XA ;1,34‘ 4><<(>t 0= —2%3 + 3%
x4 - X ©
'Fl(x) 7%}/:—4‘X -/4’5({1- QJXL""’(X JF"(.X): _xl(zx_gy
4% B 1‘50]
RN - 4 %2 -4x 4X(X ) (X 1) f"(X) . (2% 3) -%nxdgér\zwa—e X=t
py o, X o T
(x-1) = %— O + 4 INC: (0, 0) V(L ,®) j__Q_E.— | '
N —o0 + T 4+ DEC: (O, 1) Zx2) 1 P O _
: i > o Tt 4
INC | DEC Y INC @) O ) (_
cu U : H
FLECTK
ru ¢ o, O)U<o /L)
x=0 C/D (/Z,OO)
A
1 :fr\-pkﬁ'oﬂ.
—_— > Y:j’i

A




7. Define the derivatives below as being either positive, negative, zero or undefined.

AN : < N/aN
/ \ m / Inf Point

Inf.|Point

a) f"(5)=|N€j3.

b) f’(—Z)%NeM_ o f(6)=lund.t @ s7(-2)=[2€r0

|

i) f'(-1)={P0S. ) f”(3)=@_ k) f"(—S){'j(}_fg-_ | D f’(—3)=w

L ISE—




8. Find the radius and the height of the right circular cylinder of largest volume that can

be inscribed in a right circular cone with radius 4 inches and height 10 inches.

Vq:.’inder =7Tr Zh
“:“rzh s )
v=Trz(10- ="
>10inches \]: l@“rz _ __g_,n-r's
aV _ B0 7
..-A—F- - Z(DT\'T 2 r
seiting Gy = 0
4 inches is..n. \"7'
Q= 2007~ "=z
2
0 @ = omr(4 51) 4
=2 —_
or  zZ'°
w‘h =6
B e r= % in
T4 r
10 . _1@,\;.‘“_ =40 - %"&5
4 _ 5
__S?_:__ wr" h;.i% :%3
= 1 T e
-2 10-h h w0 _ A0
h=10-% h="e ©
20




9. A conical water tank with vertex down has a radius of 4 ft at the top and is 10 ft high.
If water flows into the tank at a rate of 12 ft>/ min, how fast is the depth of the water

increasing when the water is 5 feet deep?




10. The position function of a particle moving on a horizontal axis is shown below. Use

the graph to answer the following questions.
meters I
30

20

0o |1 2 |3 |4 /5 6 |7 \][8 9\'1()/11/'12\13 14 “sec

Inf|Point \
=20 \ T~ /

1 AN !
N

a) Is the acceleration positive, negative or zero at # =1 sec? I PasITive
—_—-F—__#

‘b) Is the particle speeding up or slowing down at =3 sec? SP‘QEd up

¢) What is the total distance travel during the first 8 seconds? 1 \4—([) m

d) Is the acceleration positive, negative or zero at f =6 sec ? 1 Negox’rivt

¢) What is the total distance travel between 9 and 14 seconds? \@ O m \

f) Is the acceleration positive, negative or zero at t =4 sec? | Z €0

“"""" .
2) Is the particle speeding up or slowing down at £ =13 sec ? l,S pe€ A A4 UUQ
h) Isthe velocity positive, negative or zero at £ =13 sec ? |N 4 anve l

i) Is the acceleration positive, negative or zero at =13 sec ? i N QQ Uth\he \ :

j) Is the velocity positive, negative or zero at =9 sec ? ‘ Zerd l




11. Given the graph of the first derivative, sketch a graph of f (x) and £ "(x) on the

indicated set of axis.

f ()

—_— e e — - — — — - — O - — o —_ — — . .
N e & <
- S~
o~ N
N N
——— = = mm - L

O m—m — — e — — —




Math3A

Exam #02
Spring 2015
1. Use the limit definition of the derivative to find f'(x)given f (x) =./2x+3 .

2. Find the local linear approximation for f(x):S\& at x,=4.

Note: y = f'(X,)(x—%,)+ f (X))



3. Find % given x*y® +sin(xy)=3x".
X

4. Find the equation of the tangent line to the curve y =tan®x at x :%.



5. Give a graph of the function below. Find the intervals of increasing and decreasing
and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points. Note: This graph does not have any
vertical or horizontal asymptotes.

f(x)= _ox’5 — 4y

N

\



6. Give a graph of the rational function. Find the intervals of increasing and decreasing

N

and the intervals of concavity. Show any x or y intercepts and label only the x-values
of any relative extrema or inflection points. Show any vertical or horizontal
asymptotes on your graph.

3(x-2)°

(==

X

v




. Find the following.

T A
dx? o3 y_x—l
d

b) =

y
if y=x*tan (EJ
w2 X

dx

3



8. Suppose we want to construct a cylindrical tin can with a closed top and bottom. If
the volume of the can is to be 16 in®, what are the dimensions of the can to

minimize the surface area? Reminder: You will not receive credit for this problem
if you do not show how you reached your solution.
Surface Area of a Cylinder = 2zrh



/i,
9. Arrocket, rising vertically, is tracked by a radar station that is on the ground 5 miles N \

’

from the launch pad. How fast is the rocket rising when it is 4 miles high and its -
distance from the radar station is increasing at a rate of 2000 miles per hour? K

5 miles



10. The position function of a particle moving on a horizontal axis is shown below. Use
the graph to answer the following questions.

cm 1\
30
Inf.|Point

20
Inf.|Point \4 \
10 2 -
\ Inf/. /Pomt

0 € @ >

0 1 2 3 /4/ 5 6 7 8 9 10 |11 i}/ 13 |14 “sec
-10

Inf. Point\
-20 ~— @

Wl
L

a) Is the acceleration positive, negative or zero at t =1 sec?

b) Is the particle speeding up or slowing down at t =6 sec ?

c) What is the total distance traveled between 5 and 14 seconds?

d) Isthe acceleration positive, negative or zero at t =9 sec ?

e) What is the total distance traveled for the first 7 seconds?

f) Is the acceleration positive, negative or zero at t =4 sec?

g) Is the particle speeding up or slowing down at t =13 sec ?

h) Is the velocity positive, negative or zero at t =4 sec?

1) Is the acceleration positive, negative or zero at t =5 sec ?

J) Is the velocity positive, negative or zero at t =7 sec?



11. Given the graph of the first derivative, sketch a graph of f (x) and f "(x) on the

indicated set of axis.

f(x)
| | | |
| | | |
a b Cc d
£1X)
\/\ |/\|
| |
a b c c\
f"(x)




 Soloeore
Math3A

Exam #02
Spring 2015
(150 Points)

Be sure to show all your work on the exam! Clearly indicate your solution to the problem by circling
or boxing your answer, No credit will be given if you do not show how you reached your solution!
1. Use the limit definition of the derivative to find

f'(x)given f(x)=+f2x+3 .
¢
J S = /m ~C(K+l\) 6D

= O

j Zx+7h {-3 — a4z’ j;SZx +2h+3 + ZK"‘“E__]
.

NG +2h+3 7+ VZ2x+3

2L 20+ "‘“ZK7’§

= ;zfﬂ (fEhed + 2ers ==
Zhe e 24 2x+3
h_7o K(“ Zt+2h+:§'+ J e 43 ')] /

o | =2 -
I-\-'7a \!2)4-.‘—,%‘?(4—1 + V' 2et3

=2
N Zet2  tVZxez

—

R

2. Find the local linear approximation for f (x) =3Jx at X, =4

Note: y=f'(x0)(x—xo)+f(’-‘o)

L= Bx

| Y= L0 e +06)
Lo=3K" 2=

o= £ () (= + L&)
L =30 = G 4= Fh-D+G
£(4):—Z%:§F 4=gr-3 +C

i

Yy=Fx+3
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3. Find %K given x”y’ +sin(xy) =3x.
e

ZK&B + W= 55-’12@% + Cos(xy) Li ‘g + nfr/-,“:i] =Gy

J
Z)ng +'3>Czdz 2‘7?2 +Y COSC‘L:;B + qus@ﬁ) c_(% =l

SKZU-’— %Ii:; + $cog(kg) %% = Gy — 2)(33 —y cos(xy) -

dy | be=TP-ycos(ky) ‘&

| dx T Bi2y* o4 xeos (Ka)

4, Find the equation of the tangent line to the curve y =tan® x at x=Z.
&(ﬂ = éalx)zxﬂ— . (d(‘: Z-éOMK%CZK :
1N n TE
Y& @“2— “+ J ’('2;> = Ltmn 1g§éé_%i
Yp= 1 (@)= 2(2) (1
z 1
“t)
Oedzecd i A= - M (K' Kf)
y-I = 4 (=%

/

(Ej__-[ = 4}(-‘777
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Give a graph of the function below. Find the intervals of increasing and
decreasing and the intervals of concavity. Show any x or y intercepts and label only

the x-values of any relative extrema or inflection points. Note: This graph does not
have any vertical or horizontal asymptotes.

f(x)= 25 _4xh i

L= —2” SO
L6y = —25 (42

'

""'25&”3—’(—!—‘4——}— 1—(5——‘—

Qu—z)-*-@ At
(=2 & O
Eelow o #rbouu ; Below

Ll =-F (er2) =2
Loy=-205% ke —t—3>¢]

-L ,(\L)r—.;% [4)( 4—2.__-(
-L/CQ: "5_?,@ (ZK-I—()
T S S

By ¥s ‘
4
— 44
(Zm—:\' ‘? et

=L &y 2 ey
‘i;ua,.:{':@:c}DGC
Max

L'to)= q)Q (Zu'-f 3 K ‘Z
[tz %
AR [2“"3@
L UO=‘CTK ('/"‘>

2y (zxu

L o= cz/s(( K>
8 ____-QO-4—+-f~:++'+

"TK b
+»4—-+—-!-+ - -
>C>/-l——-+ >

N @\1 &
CD Icu{QD

Fcu-‘ (0,1
D - C——/:)O) OBU(:&,+OO>

Tane: (==, - _IL)
B«:—c . (*:&,103 U (—T—f+°°> ‘

A 4

N

| /I&Q/Eca o Pe
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6.

Give a graph of the rational function. Find the intervals of increasing and

decreasing and the intervals of concavity. Show any x or y intercepts and label only

the x-values of any relative extrema or inflection points. Show any vertical or
horizontal asymptotes on your graph.

—CC\Q

s T

‘ 2 \
(Kfz'y 4—4-+—“—!—-+—+4— O + 4+ A
W -l—(?o-{-—f—-f- A A

?

Horra.

,Arsgrwp- 1y =-3

3(x 2)

f(x)=

Beows | Belon Bt 22 e L——liwz@«gg
| X
Vet \ . )
Asyuptote _Cr(GQ 23 +3ex>-T2x?
K(a
—L . - oy
I’(\g__ (x-2) X }C-%;)OQZ) . ZLALZ .
fo=
’ Cx2 (x-2) + e (1-2)" ke
Loy= —g e —2 -
<t L= 24 (e3)

Ll et s

/ — -2 (=
—[Gc)= C»a(@)( )
/ — 12 (-2
£ X{f )
S Sy R
(=2) — — — —-—-éFD+—+—{~
KB_._,-.-Q?CJ-—(——--&--%-H’I_'I‘
= © &) 2 )
Dec | =we | DEC

Mix

k&
‘C ”C‘Q = 24%4.‘_3)

\ ]
(K—%\——-—L—-—-—-—d‘)-t—+-+
! \ {
-?Q;{-‘._—l-—-‘*cfo 4_++,.%,_++:_>
P O FE>

eD ) oo (e
. Tl
= P .
‘/%Co.’
-Ast?mp&)ec &) O (3, +0e)
ol eb - (~e0, 00 (0,3)
Toe s (0,2)

%‘. ﬁ'w,o>{_)(2_’+-<>-=)

Toblectro
Pocne
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7. Find the following.

d*y
a) ZxT , if yzg
/50— (2)2(x=)

E{gs_ _ 0D = (x4 ez -1V
e X =-t)y = _.

O=) da, _ _die-ry
%{&1___ Y= = = (x=)*

b3 -

G 4% o

c{& _ -2 clk= (13

S (x-1) = . J—

o

adx*

—_ ‘-—-—4-!—-— = —(#-—:_"Z_-—E
Y=z (3__03 >3 % =

dy
b) a‘ . if y=x* tan[lj

x

s~ () 4o s (L) (4

e

b sk s ()

d _
‘c_:ifﬂlv -,‘/—C :2(—:'9 e T“A% o gézz(g)

= "_;_’;_(i) — 6/_7:7)1
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8. Suppose we want to construct a cylindrical tin can with a closed top and
bottom. If the volume of the can is to be 167 in’° , what are the dimensions of the can

to minimize the surface area? Reminder: You will not receive credit for this

problem if you do not show how you reached your solution.

SA inier = 277R o V = e A—
SA :27'C"r‘lf\ -—J—Z—;z:r‘z“ /é?‘t':fr\zk

/b= r*h
Ly

Ir~2—

SA = Zrer ('4‘%) +Zer®

Sh= ZHC 4 >
r -2 =0

SA = Z2Zree! + 2700 / ~— 25 ]

il = —B20er ™ + Yo

sa' = drer — ZZE r=

sA' = 47?;3— S2re I/\ZJZL??
s

sp' = 44‘”;;32“ h= %

ga' = %(fj—@ [’},\:.4,;0

sal < e (2 2zr+d)
- =
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A rocket, rising vertically, is tracked by a radar station that is on the

ground 5 miles from the launch pad. How fast is the rocket rising when it is 4 miles ;ﬁ“ \
high and its distance from the radar station is increasing at a rate of 2000 miles per ’,’Mé‘
hour? z
O =c?+b>
z 2. 2 /
D = 57 + Ll D /

DL = Z_:g -:—jfn,?
L]~ g [ose w7

| " =D,
ZD %{/%_ =0 +2k—§é ‘\% Smlles : |
a’A ' (/\k LN&O -————_—=ZO€D%
Z)de =2h ge [ wont cﬂ\{
DE=h% ot

__-_______-___________________32%

dh DCJD

e AL N S

Dzr 25 +1L

z_ L(L/
dh| L o b
'—ngy{‘f\ dmi D:W

s
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10.

The position function of a particle moving on a horizontal axis is shown

below. Use the graph to answer the following questions.

cm I
30

se€C

Inf.|Point
20 *—
Inf. [Point \4 \
1 :
0 \ Inf.|Point
s
0123/(567891011.1}/1314,
-10
Inf{Point ~
-20  J
-30
-40 //
50 4+
v
a) Isthe acceleratiegative orzeroat t=1sec?
TV & .
b} Is the particlg-Speeding up orslowing down at ¢ =6 sec ?
c) What is the total distance traveled between 5 and 14 seconds?
d) Is the acceleration pomhve@ orzero at f=9 sec?
Alégarér Ve
e) What is the total distance traveled for the first 7 seconds?
M
f) Isthe acceleration positive, @iﬁl{q’gr zero at t =4 sec?
/(é?f;cz v
g) Is the particle speeding up or Wt t=13sec?
. 6490./1 1% jl@u)fk.
h) Is the velocityqiositive, negative or zero at 7 =4 sec ?
%—;‘-&{v@‘
i) Is the acceleration positive, negative o at £=35 sec?
7) Is the velocity @ negative or zero at t =7 sec?

P@Q e
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11. Given the graph of the first derivative, sketch a graph of f (x) and £ "(x)

on the indicated set of axis.

f(x)

o

P

f'(x) 1

N
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Math3A

Exam #02 Spring 2016 Solutions

1. Use the limit definition of the derivative to find f'(X) given f (X) =

[EEY

Be sure to clearly show how you reached your solution using the limit definition.

2. Find the local linear approximation for f ( X) =tan’x at Xy = % .

Note: y=f'(%)(x—=% )+ f (%)



3. (10 Points) Suppose that the radius of a sphere is measured to be 2 inches with a measurement

1. . . . :
error of at most +£— inch. Use differentials to estimate the error in the computed volume of the

4
sphere. Note: V = §7Z'I’3

4. (10 Points) Find the equation of the tangent line in slope-intercept form to the curve

sin?(xy)—x=—y at the point (\ﬁ , ﬁ)



Sketch a graph of the function below. Find the intervals of increasing and decreasing and the
intervals of concavity. Show any x or y intercepts and label only the x-values of any relative
extrema or inflection points. Note: This graph does not have any vertical or horizontal

asymptotes.

f(x)= 3x/ —6x:

v

N




6. Sketch a graph of the rational function. Find the intervals of increasing and decreasing and the
intervals of concavity. Show any x or y intercepts and label only the x-values of any relative
extrema or inflection points. Show any vertical or horizontal asymptotes on your graph.

N
A\ 4




7. Find the following.

a) d—Z if y=cosx’®
dx 7
dy e 2 1
b g Y= tan(Y




8. A box with a square base is taller than it is wide. In order to send the box through the U.S. mail,
the height of the box and the perimeter of the base can be no more than 108 inches. What is the
maximum volume of such a box? Reminder: You will not receive credit for this problem if you

do not show how you reached your solution.




h <

9. Sand pouring from a chute forms a conical pile whose height is always equal to the diameter. If the
height increases at a rate of 5 ft/min, at what rate is the sand pouring from the chute when the pile

is 10 feet high? Reminder: You will not receive credit for this problem if you do not show how

you reached your solution. 1 2
Ch Vcone =57l
ute 3




10. The position function of a particle moving on a horizontal axis is shown below. Use the graph to

answer the following questions.

cm I
30

" Inf| Point ®
Inf. P\oint \4 \
10 \ Inf.|Point
4

0 € @ v >

0 1 2 3/4/ 5 6 7 8 9 10 |11 i}/ 13 |14 “gec
-10

Inf. Point\
20 — @

wl L
b

a) Is the acceleration positive, negative or zero at t =1sec?

b) Is the particle speeding up or slowing down at t =6 sec?

¢) What is the total distance traveled between 5 and 14 seconds?

d) Is the acceleration positive, negative or zero at t =9 sec ?

e) What is the total distance traveled for the first 7 seconds?

f) Is the acceleration positive, negative or zero at t =4 sec?

g) Is the particle speeding up or slowing down at t =13 sec ?

h) Is the velocity positive, negative or zero at t =4 sec?

1) Is the acceleration positive, negative or zero at t =5 sec ?

j) Is the velocity positive, negative or zero at t =7 sec?



11. Given the graph of the first derivative, sketch a graph of f (x) and f "(x) on the indicated set of

axis.

f (x)

£"(x)
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1. Use the limit definition of the derivative to find f'(x)given f(x) =
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2. Find the local linear approximation for f(x)=1tan’x at x, =
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3. Suppose that the radius of a sphere is measured to be 2 inches with a measurement error of at most

+—6 inch. Use differentials to estimate the error in the computed volume of the sphere.
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4. Find the equation of the tangent line in slope-intercept form to the curve sin’ (xy) -x=y-2 at

the point (\/; , \/7?)
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5. Sketch a graph of the function below. Find the intervals of increasing and decreasing and the
intervals of concavity. Show any x or y intercepts and label only the x-values of any relative
extrema or inflection points. Note: This graph does not have any vertical or horizontal

asymptotes.
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6. Sketch a graph of the rational function. Find the intervals of increasing and decreasing and the
intervals of concavity. Show any x or y intercepts and label only the x-values of any relative
extrema or inflection points. Show any vertical or horizontal asymptotes on your graph.
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7. Find the following.
2
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8. A box with a square base is taller than it is wide. In order to send the box through the U.S. mail,
the height of the box and the perimeter of the base can be no more than 108 inches. What is the
maximum volume of such a box? Reminder: You will not receive credit for this problem if you

do not show how you reached your solution.
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9. Sand pouring from a chute forms a conical pile whose height is always equal to the diameter. If the
height increases at a rate of 5 ft/min, at what rate is the sand pouring from the chute when the pile

is 10 feet high? Reminder: You will not receive credit for this problem if you do not show how

you reached your solution.
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10. The position function of a particle moving on a horizontal axis is shown below. Use the graph to

answer the following questions.
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a) Is the acceleration positive, negative or zero at £ =1 sec ?

%ﬁt; Ve

b) Is the particle speeding up or slowing down at £ =6 sec ?

Spesding OP

¢) What is the total distance traveled between 5 and 14 seconds?

eoCm

d) Is the acceleration positive, negative or zero at ¢ =9 sec ?

/(/Eﬁea'ec}e‘
e) What is the total distance traveled for the first 7 seconds?

GO o

f) Isthe acceleration positive, negative or zero at ¢t =4 sec ?

Negarive
g) Is the particle speeding up or slowing down at # =13 sec ?

S [owMga :Dawr\.

h) Isthe velocity positive, negative or zero at =4 sec?
OV E
i) Isthe acceleration positive, negative or zero at f =5 sec ?

L O

j)} Is the velocity positive, negative or zero at t =7 sec?
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11. Given the graph of the first derivative, sketch a graph of f (x) and £ "(x) on the indicated set of

axis.
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