January 2008 I nvitational CalculusIndividual
Fort Myers High School Charlie Pease

For all questions, answer choice (E) NOTA stands for “ None of These Answers’

, 5 Ify=Log cos“xthenﬂz?
1. I o ' ® ’ dx
2 4
0 V9-4X (A) (~4cos’ x)(sin x)(In8)(8™)
1
A) /2 B
ng Z /4 ®) (In4096)(cos’ x)
(C) 12 (C) (—4sinx)(4log, cos’ x)
D)1 D) —4tan x
(E) NOTA 3In2
(E) NOTA
2. Theinverseof f(x) = can be _ _
Ie+7 6. Find the maximum area of a
written in the form rectangle with perimeter M units.
i JA
Flx) = -2 with-1<x < 1and M 2
JB-x WM
A and B integers. B) M?
Find the value of A + B. ®) 248
)M
(A) 10 242
(B) 9 () M7
©)8 (E) NOTA
(D)7
(E)NOTA 4 Iim165in8xc:os8x _ 5
_ ) x—0 X )
3. 1im %19 _,
===\ J6X* +9 (A) 8
(B) 16
(A) 344/3 (C) 24
(B) -19/9 (D) 32
(C) -34+/6 (E) NOTA
(D) 68+/6 o1
(E) NOTA 2

8. j |sing |do = ?

y

4. Determine the equation of the line
normal to the curve
3(x% + y?)? = 100xy (A) gg
at the point (3, 1). (B)

(©) 115
_ (D) 13
B> y25 @ NOTA
(C)x+2y=5
(D)3x+2y=11
(E) NOTA



January 2008 I nvitational
Fort MyersHigh School

CalculusIndividual
Charlie Pease

For all questions, answer choice (E) NOTA stands for “ None of These Answers’

9.

10.

11.

12.

If £(x) = [x* -4, g(x) = [x|cosx and
h(x) = f(x)g(x), then h'()) =7
(A) 3sinl —cosl

(B) -3sinl + 5cosl

(C) -3sinl + cosl

(D) -5sinl — cosl

(E) NOTA

Find the area of the region between
the graphs f(x) = 4(x*> —x) and
g(x) = 0.

(A) -2
(B)O
(C) 2
(D) 4
(E) NOTA

The displacement from equilibrium
of an object in motion at timetis

givenby y = %cos(th) - %si n(12t) .

Determine the velocity of the object

whent =2
8

(A)3
(B) -7
(€)1
(D) -1
(E) NOTA

sin(2x)

If y=e *

,theny' (1) =7

(A) (2€""*)(cos2-sin2)
(B) (e°"*)(cos2-2sin2)
(C) (e™)(cos2+2sin2)
(D) (e°"*)(2cos2—-sin2)
(E) NOTA

13.

14.

15.

A conical tank (with vertex down)
has a diameter 14 feet across the top
and 10 feet deep. If oil isflowing
into the tank at a rate of 8 cubic feet
per minute, find the rate of change of

in ft
the depth of water (in %nin) when
the water is 6 feet deep.
5
A) —
) 24r

200
(B) ——
4417

49
c) 2
( )1007r

1
(D) o
(E) NOTA

Find the sum of the x and
y-coordinates of the point on the

graph of the function f(x) = Vx—8
closest to the point (2, 0).

(A)8

(B) 1.5
©)2

(D) 10

(E) NOTA

Use the trapezoidal rule for
approximating integralswithn=4to

approxi mate]' (cos” x)dx.
3r

(A) )

B)1
T

©) 2

(D) %
(E) NOTA
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16.

17.

18.

6arctan x—s—ﬂ

im——= =7
x—1 X—1

(A)3
(B)2

(C) 15
D)1

(E) NOTA

X—00

Evaluate: lim(1+ )
3X

(A) =
€
e2

®3

©) ¥e*
(D) Je*

(E) NOTA

The half-life of a substance is 398
years. If 28 grams of the substance
are present in asampleinitialy, how
much will be present after 1393
years?

) Z

[

(B) ——

14J_

€ ——

7J_

(D) —
(E) NOTA

19.

20.

21.

22.

If f(x) = (XX:\/_?; with X # 2, then
f'(0)=7

(A) -4

(B) -2

(C)—/2

(D) Undefined

(E) NOTA

What is the minimum value of the
second derivative of
y=x"+6x+4x +1?

(A)-3/2
(B) -58
(C)-27
(D) -3

(E) NOTA

Which of the following is false about
the graph of f(x) = 2x>° — 5x¥3?

(A) Increasing and concave
downwardon-o <x<0

(B) Decreasing and concave upward
onl<x<8§

(C) Decreasing and concave
downwardon0<x<1

(D) Increasing and concave
downwardon 8 < x < w

(E) NOTA

(A) 1512
(B) 1496
(C) 1484
(D) 1458
(E) NOTA
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23.

24,

25.

Find the average value of the
function f(x) = x? + 6x + 10 over the
interval [-3, -1].

(A) 7/3
(B)3

(C) 912
(D)2

(E) NOTA

Cdlculate two iterations (find x3) of
Newton’s Method using x; = 1 asthe
initial guess to approximate a zero of
f(x) =3x°—1

(A) 7/12
(B) 3/5
(C) 5/9
(D) 4/7
(E) NOTA

sing

I110)= 1-cos6

,then f'(0) =?

(A) tano
1
B
®) 1-coso
coso
cosf -1
D) -sinf
1-cos6
(E) NOTA

(©)

26.

27.

According to “Charlie’s Law,” if the
temperature of a particular gas
remains constant, the pressureis
inversdly proportiona to the square
of the volume. Which of the
following statements is true?

(A) Therate of change of the
pressureisinversely
proportional to the square of the
volume.

(B) Therate of change of the
pressureis directly proportional
to the volume.

(C) Therate of change of the
pressureisinversely
proportional to the cube of the
volume.

(D) Therate of change of the
pressureis directly proportional
to the square of the volume.

(E) NOTA

6v1+tan? xdx = ?

Oty |

(A) 3In(3)
(B)4

(C) 2In(1/3)
(D) (1/2)In(2)
(E) NOTA

28. A population of parrotsin thewild

can be modeled by the function
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29.

30.

100t?

t? +1

measured in years and P is measured
in hundreds of parrots. How many
years from the present time is the
parrot population growing fastest?

P(t) = if t>0,wheretis

(A)O
1
(B) 3

V3
© =

(D) 1
(E) NOTA

If y = 2x° — 15x% — 144x, then
L =7
d(x* —16x)

(A) 6x + 12

(B) 6x>—30x-144
(C) 3x + 9

(D) x* - 1—25 X—T72

(E) NOTA
A B x—27

+ =— ,
X+6 X-5 x"+x-30
thenB =7

If

(A) 3
(B) -2
(€)-3
(D) 9
(E) NOTA

Who needs one of those things to
do math?



2008 L ee County Invitational Calculus Team: Question #1

Use differentials to approximate each radical. Use the function f (x) =/x

and the given values for x and dx. Write your answers as simplified
improper fractions.

(A) Approximate +/25.5 using x =25 and dx = 0.5
(B) Approximate /49.6 using x =49 and dx = 0.6
(C) Approximate v81.75 using x = 81 and dx = 0.75

(D) Approximate +/99.4 using x =100 and dx =-0.6

2008 L ee County Invitational Calculus Team: Question #2

Find the exact value of each limit. If the limit does not exist (or approaches
positive or negative infinity) write DNE.

(A)I x+5x 3

PN

1/3
-1
(B) lim>_—= s

x—>1 X —X
11
7+7

(C) limX 2
X +8

X—>-2

(D) lim 1-tanx
stmx COS X



2008 L ee County Invitational Calculus Team: Question #3

Find each sum.
() 3 +4
B) 3,@-3
(©) 3.+

(D) 3.(-2°

2008 L ee County Invitational Calculus Team: Question #4

Find the average value of each function on the given interval.
(A) f(x)=x-2vx ontheinterval [0, 4]

(B) f(x)=x*-4 ontheinterval [0, 9]

(C) f(x :% ontheinterval [1, 8] [Answer must be in terms of In(2)]

(D) f(x)=cosx-sinx ontheinterva [0, %]



2008 L ee County Invitational Calculus Team: Question #5

f
09 = 109909 and pe=-_ )
Use the table below to find the exact values of the derivatives at the given
points. Write your answers in ssimplified fraction form.

x=1 X =2
f(X) 4 6
9(x) 1/3 1/2
f(x) 14 4
9'(x) -8 12
(%) -3/2 -1
9"(x) 10 -2
(A) h(2)=7 (B) p@®=" © p@=> (D) h"@=">
2008 L ee County Invitational Calculus Team: Question #6

For each part, find the value(s) of ¢ guaranteed by the indicated theorem. If
the stated theorem does not apply, write “does not apply”.

(A) Find al values of “c” that satisfy Rolle' s Theorem for f (x) = x* —2x°
ontheinterva [-2, 2].

1

(B) Find al values of “c” that satisfy Rolle's Theorem for f (x) = x—x
ontheinterva [-1, 1].

(C) Find all valuesof “c” that satisfy the Mean Vaue Theorem for
derivativesfor f (x) = x* on theinterva [-4, 1].

(D) Find al values of “c” that satisfy the Mean Vaue Theorem
for derivativesfor f(x) = x(x*-3x-4) ontheinterva [-1, 1].




2008 L ee County Invitational Calculus Team: Question #7
Given the function f (x) = x* —4x°,

(A) Onwhat interval(s) isf (x) increasing?

(B) On what interval(s) isf (x) decreasing?

(C) On what interval(s) isf(x) concave upward?

(D) Onwhat interval(s) isf(x) concave downward?

2008 L ee County Invitational Calculus Team: Question #8

Find the exact value of each definiteintegral.

(A) i|x—2|dx
(B) j£|2x—3|dx
(© f|8—2x|dx

(D) i|4—x|dx



2008 L ee County Invitational Calculus Team: Question #9
For each of the following, find two positive numbers A and B that satisfy the
given requirements. All radicals must be in smplest form and answers for
each part should be givenin the form (A, B).

(A) The product is 192 and the sum is a minimum.

(B) The product is 192 and the sum of the first and three times the second is
aminimum, where A isthe first number and B is the second number.

(C) The product is 108 and the sum is a minimum.

(D) The product is 108 and the sum of the first and three times the second is
aminimum, where A isthefirst number and B is the second number.

2008 L ee County Invitational Calculus Team: Question #10
Giventhecurve: 3xy*+2x°y+4y=xy,

(A) Find the dlope of the tangent to the curve at the point (0, 0).

(B) Find the dope of the tangent to the curve at the point (1, -5/3)

(C) Find the dope of the normal to the curve at the point (1, -5/3)

(D) Find the dope of the tangent to the curve at the point (-1, 7/3)



2008 L ee County Invitational Calculus Team: Question #11

For each part, find the exact value.
(A) I f(x) =12secx, then f'(%”) =7

(B) If  (x) = -3cscx, then f'(l%”) =7

(C) If £ (x) = 4sinx, then f'(i—g) =7

(D) If f(x) = 20cosx, then f'(%) =7

2008 L ee County Invitational Calculus Team: Question #12

For each part, find the exact value of the definite integral.
(A) ISde =7

5/2
B X _dx=7?
( )1,I2\/2x—1 X

T
3

(© I(cosx—Zs;ec2 X)dx = ?

2
4

4
(D) I4xexdx =?
0



2008 L ee County Invitational Calculus Team: Question #13
If f(x)=9x"+In(x)-cosx, then

(A) f'(x) =?

(B) f*(x) =?

(C) tO(x) =2

(D) 19(x) =7?

2008 L ee County Invitational Calculus Team: Question #14

Given that In(2) = 0.69 and In(5) = 1.61, use the properties of logarithmsto
approximate each of the following to two decimal places.

(A) In(20) = ?

(B)In(3)="?
1y_

(©In(,5)="?

(D) In(3200) = ?



2008 L ee County Invitational Calculus Team: Question #15
For each of the following, find all points of inflection.

(A) f(¥) = x> -6x* +12x

(B) f(x)=2x*-8x+3

(C) f(x)=6x*-9x

_xil
0) f(9-22
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3/2
1 lj X2 arcin 202 arcsin 2 < Carcsini- arcsing) = ()
29 9—4x2 2 3 2 2 22
:£_>B
4
2 2
2. y= =y’ = 2X = XY+ 7y =X => 7y2:x2:> Y7 =X..
X2 +7 X“+7 1-y 1-vy?
. , , . 7
switchthex’sandy’'sso that f (x):\/_2=>A=7andB=1=>A+B=8
1-x
==C
3. Multiply both top and bottom by and the limit = —68_ -346 =>E
\/x_ J6 3

4. 6(x* +y*)(2x+2yy') =100(xy'+Y) ...now plugin (3,1) and solve...

6(9 + 1)(6 + 2y") = 100(3y’ + 1) =>360 + 120y’ = 300y’ + 100 =>180y’ = 260 =>
y' =26/18 = 13/9 => dlope of normal = -9/13 and the equation of the line through
(3,1) with slope -9/13is9x + 13y =40 => A

dy (4cos’x)(-sinx)  —4sinx —4tan x —

dx (In8)(cos’ x) (3|n2)(cosx) 3Iin2

_ _ 2
6. 2x+2y=M=>A =xy= x(M_2X)_Mx=2x' __0A_M . tofind
2 2 dx 2

critical pointswe set equal to0=>0= %—Zx =>x= %and plugging into first

2
equation abovewe get y = % => maximum area = (_)(_) = T_G = A
2 lim 165sin(8x)cos(8x) _ im 16cos(8x) _ 8sin(8x) _ lim 16 cos(8x) (8)(1) = lim(16 c0s(8x))(8)
x>0 X x—0 1 8Xx x—0 1 X—0

=16(8)(cos0) =128 = E

8. 12.5.|'sin9d9 =(125)(2) =25=> A

9. h=fg +gf = (x*-4|) (- lesnx+—cosx)+ (|x|cosx)(u)
| x| | X2 —4|
note: 41141 (éu b_ % ..plugging in x = 1 => 3(-sinl + cosl) + (cosl)(-2) =
X u

cosl—3sinl=>C

b
10. Area= I (f(x)—g(x))dx, whereaand b are the x coordinates of the intersection
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

points of the curves, and f(x) isthe top curve, and g(x) isthe bottom curve. There
are three intersection points and for [-1,0] f(x) is the top curve, but from [0,1] g(x)
isthe top curve, so to find the area you evauate

Area= j)‘(4x3 —4x)dx+i(4x—4x3)dx= x4 — 2x2|?1 +2x% — x“|?J =1+1=2.=>C
0

y' = -3sin12t-4cosl2t =>att = § we get —39n%—400337”— -3(-1) =3
=>A
sin2x
y' = (2xcos2x-sin2x) (e * ) =>y'(1) = (2c0s2 —sin2)(e™"*) =>D
2 3
L L s P VA -1 LU ﬂ_(‘lg_”)( )(_) =
3 0 h 300 d 100
497z 497z 200
— N3 (—) = —=(—)(—)=> — _—:>B
(100 )@ )( ) (100)(dt) dt 441

Looking for cr|t|cal poi nts where f(x) is defined...on [8, «] we find none inside
of theinterval so, using the endpoint x = 8 we find that the point (8, 0) isthe
closest point on the graph to (2,0)...or simply draw the graph =>sum=8=> A

7 (cos2 0+ 20082 % + 2008~ + 2008 2F + cog? 7)=2@+1+0+1+) =2 =>D

8 4 2 4 8 2
I

L’ hopital’s rule=> lim = I|rT1+1X —%:3 = A

By definitione = lim(1+ ) This can be extended to show that

X—»00

e’ = lim(1+ bi)aX_ So we get e?® =>C
X

\/_7\/_

1393/398 = 3.5 => 28(= )35 28(= )(_)_ Ne s
(x-2° _

=>
X2 +1

Taking the natural 1og of both sides we get Iny =In

Iny =2In(x —-2) - iIn(x2+1)=> l:i_ X
y

(x—2)* i
y = x+1[X > X+]—>y(0) (1)(_—2) A1) =-4=>A

To find the minimum vaue of the second derivative, we must set the 3

derivative equal to zero...y’ =4x* +18x° + 4,y = 12x* +36x, Yy’’’ =24x + 36
=>0=24x + 36 => 24x = -36 => X = -3/2 (upon testing we find thisto be a
minimum) => y'’(-3/2) = 12(9/4) + 36(-3/2) = 27 54 = -27=> C
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21.

22.

23.

24,

26.

27.

20()(1/3 )

W . The function has two critical
X

10 = DX (a7 -2) andf () =

numbers at x = 0 and x = 8 and two possible points of inflection at x = 0 and

x =1. Thedomainisall real numbers. f ’(x) ispositiveand f '’ (x) is hegative on
-0 <X <0, s0(A) istrue. Continuing the analysis in the same way, we find (B)
and (C) to betrue. Sincef "’ (x) is positive on 8 < x < «o, the graph is concave
upward on that interval and (D) isfalse=>D

Sum of squares from 1 to nisgiven by w

gives %6)(33) = (8)(17)(11) = (88)(17) = 1496 => B

...plugginginn = 16

1

-1 3
) | (x2+6x+10)dx=1[x—+3x2+10x] evaluated from -3 to -1 =

—[(—+3 10)— (-9+ 27— 30)]_3(2 12) = 5(14)_—_>A

X=X, — f((x”)) and f’(x) = 6x. X, —1—%:§—>
2 13 2 1 7_
"3 4 3 12 12
(1 cos0)(cosd) —(sinf)(sinf) _cosf—cos’6-sin*f _ cosf-1 -1
(1—cos6)? (1—cosH)? ~ (1-cos0)? 1-cosf
==E
P_\T/—E-> P'= \ﬂk =>C

5
= 6_[ sec xdx (note: we can eliminate the absol ute value when removing from the
0

radical becauseit’s positivefrom0to 7 /6) = 6In|secx+ tan x| evaluated from O

23 3

to 7/6 = 6(In |—+—|—In|1|)—6|n«/_ 3In3=>A
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28. The parrot population is growing fastest when the 1% derivative is at a
200t(t* +1)-100t*(2t) 200t

maximum. So P'(t) = = _then
(t* +1)? (t? +1)°
P (1) = 200(t* +1)* — 200t[2(t* + )(21)] _ 200(t* + D[(t* +1) - 2(2t)(t)] _ 200(-3t* +1)
(t* +1)° (t> +1* (2 +1)°

. P”(t) has a critical value when the numerator is 0 (the denominator
cannot be 0 since setting it equal to O gives imaginary roots). So the

. . 1
critical values we get by setting the numerator equal to O are t= J_r\/;. By

the domain restrictions, the only possible tis t= \/g = g Testing this

value shows that this is in fact the value that maximizes P”. =>C
2. dy dy/dx  _ 6x*-30x-144 _
d(x*-16x) d(x*-16x)/dx 2x-16
3x*—15x-72  (x-8)(3x+9)
X—8 - Xx—8
30. A(Xx—=5)+ B(x+6)=x-27.Plugginginx =5to eiminate A, we get 11B = -22
=>B=-2=>B

=3x+9 =>C

AwWPNPE
>mMmQO W
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0 = X
1. f(x)+f (x)dx—\/;+2\/§dx

™) 5+ -
®) T+
© 9+ =9+ =21
(0) 10+ (D) =10~ -

2. (A) -3/0 => Indeterminate =>

1 -2/3

—X

1/3 |4

(B) L’ hopital’s Rule => 3
=X

1 su_q 314 |9

4
-1
) . w2 -1/4 |-1
C) L’ hopita’sRule (or factoring) => X = —— " =| =
©) p ( 9) 2~ 12 |18
2
(D) L’ hopital’sRule=>— 2 X _ ==2_

cosX+sSinx /2

%07
100

3. (A) w +(18)(4) = @ +(18)(4) = 2109+ 72 =

1
® <

2 (5+27) - (6)(32) = 192

(C) [A5)(7)]? + (15)(7) =105 +105 =
o (10)(11)(21)
(D) i?-2i+1= e (2)(5)(11) +10 = (35)(11) -110+10 =285

4 1) 5[ x-20=36-2) =) -2

1,0 1,125
(B)gi(x - A)dx=— (=

8
(© = [Zdx=2(n8-InD = ZIng=|2In2
79X 7 7

7
1 s
(D) —J'(cosx—sin X)dx =
T
~_Qo
6

1,,-8, |2

25 13
20) = (22-4)=""
) (3 ) 3

6

§[1+ﬁ_1] — 3(\/5_1)
T2 2

T
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5. ' (x) =1"(x)g(x) +f(X)g'(x), h""(x) =" ()g (x) + gO)f " (x) + F()g" (x) + g ()f " (x),
0'(X) = 9(x) ') - F(x9'(¥)
[9(T°
(A)1(2)9(2) +1(2)g'(2) = (H(V/2) + (6)(12) =

1
B) g f'@O-fM9'@ _ A/3)A/4)-(4)(-8) _ E+32 _ (385)(9) _|1155

[g]? (1/3)* 1/9 12 4
©) 99 f'(29-1(Qg9'(x) _ /294 -(6)12) _ (=70)(4) =[—280)

[9(2)1° 1/4
(D) (Mg +g@)f (1) + f(1)g'(D) + g(D)f (1) = 2(V/4)(-8) + (V3)(-3/2) + (4)(10)

=-4—]J2+40:36—1/2:

6. (A) 4x®—4x=0=>4x(x*-1)=0=>x=c=}1,0, 1
(B)f'(x) = 1—%x‘2’3=> not differentiable at x = 0 => Does Not Apply|

©f(Q)=2c= =18 T 5|73
1(4 5 2
(D) f'(c) = 3c*—6c—4 620 3=> 36 ~6c-1=0 3+§ﬁ T 5@
3-23

by quadratic formula...but only isintheinterval [-1, 1]

3

7. 7 (X) = 4X° —12x* = 4x*(x—3)and f "’ (X) = 12x* — 24X =12X(X - 2)
critical pointsat x = 0 and x = 3 and possible points of inflectionat x =0and x = 2

(A) f’ ispositive on (3,0) so increasing on

(B) f’ isnegative on (-, 3) so decreasing on |(—w, 3)

(C)f " ispositive on (—o,0) and (2,0) so concave Up on |(-=,0) L (2,)|
(D) f** isnegative on (0, 2) so concave down on|(0, 2)

8. (A) =_|2.(2—x)dx= 4-42=02

3/2 4
(B) = j (3—2X)dx+ j (2x—3)dx=9/2—-9/4+ 1612 —(9/4-9/2) =9+ 4-9/2 = %
0

3/2

(C)= f(8—2x)dx+f(2x—8)dx: 32-16+25-40—(16—32) =

0 4

(D) = jf(4—x)dx+i(x—4)dx= 16-8-(8-2)+18-24—(8—16)=}4
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9. (A)xy=192andx+y=S=>y=192/x=>x+192/x=S=>1-g =S =0
X

=>x = /192 (looking for positive value) =>y = /192
(question says that radicals must be simplified) => (A, B) ={(8V3,8/3)

(B) xy =192 and x + 3y = S...using the same substitution procedure as above...

(A, B) =24, 8)
(C) Same substitution procedure asin part (A) above => (A, B) =|(6+/3,6/3)
(D) Same substitution procedure as in part (B) above=> (A, B) =|(18, 6)

10. (3X)(2yy") + (3Y?) + 2X°y '+ 4xy + 4y' = Xy'+ Y => 6Xyy '+ 2X°y '+ 4y'— xy' = y — 4xy — 3y®
y—4xy - 3y*
BXY + 2X° +4—X

=> y'(6Xy+2X° +4—X) = y—4xy—3y*’=> y'=

(note: dl pointslisted are on the curve)

(A) pluggingin (0, 0) intoy’, wegety' = 0/4=g

-5 20 25 -10
- + - — -

3 3 3_3 |2
-10+2+4-1 -5 |3
(C) using part (B), we take the negative reciprocal and get _73
7,28 49 14

+
.3 3 3 _.3_2
-14+2+4+1 -7 3

(B) pluggingin (1, -5/3) intoy’, wegety’ =

(D) pluggingin (-1, 7/3) intoy’, we get y’

1. (A) f '(%”) = 12(sec%”)(tan%”) = (12) (‘—é)(?) -[g

14r 14r 14r | _ 2 .,-1, _
eot=2) =B 7)A5) =12

(B) (=) =-3(ese—-

(©) f ’(%+%) = 4cos(%+%) = 4(J6‘ﬁ) =\/6 -2 | (using sunvdifference)

4
O (% - %y = 20008 % - %) =-20( 82 ) _[5(6—2) or 5(¥2—6)
4 6 4 6 4
12, (A) = (3-3) _| 240
In(3) In(3)
(B) lettingu =2x — 1, we get X = u7+1 and dx=d—2u...changing our integrdl...
ltu+l, 1% 1,16 7
| =2du== (U +u?)du== (= +4) =|=
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\{25 7 JZE 4-2-3/3

. TT T . T T
C)=(dn=-2tan—=)- (Sh ——2tan—)= —-2J3-—+2 =
©) =( 3 3) ( 2 4) 5

(D) using integration by parts with u = x and dv =e*dx, theintegral is equivalent to
4[ xe* -J'exdx] = 4¢*(x—1) evaluated from0to 4= \12e“+4 or 4(3e“+1)\

13. (A) f'(x)= 45x4+1+sinx
X

(B) f"(x)=[180x"+ )_(—21+ COSX

(C) T9(x) = 540x2+%—sinx

(D) f™(x)=|1080x+ ;—? —COSX

14. (A) In(20) = In(4) + In(5) = 2In(2) + In(5) = 2(0.69) + 1.61 =
(B) In(g) =In(5) —In(2) = 1.61 - 0.69 =

(©) |n(4—10) = In(1) — In(40) = 0 — (In(2°) + In(5) = - [3In(2) + In(5)] = -[(3)(0.69) + 1.61]

-
(D) = (1/3)In(200) = (1/3)[3In(2) + 2In(5)] = (1/3)[(3)(0.69) + (2)(1.61)] = 5.29/3 =
(to two decimal places as stated in the question)

15. (A) | f"(x)=6x-12|=> x = 2 isapossible point of inflection...checking for change of
sign confirms that the point (2,8) is the only point of inflection.
(B) f "(x)=24x*>=>x = 0isapossible point of inflection...checking for change of
sign, we determine that there is|no point of inflection
(C) f"(X)=72x>-54x=18x(4x—3) =>x = 0 and x =3/4 are possible points of inflection
...checking for change of sign confirmsthat (0, 0) and (3/4, -243/128)| are both points
of inflection.

(D) f"(x) :_le‘3’2+231x‘5’2 :_Tlx‘”(l—E) =>x = 0 and x = 3 are possible points of
X

43

inflection...checking for change of sign we find that only |(3, Tg) isapoint of

inflection.
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101 493 217 997

1. (A) 0 (B) ) ©) ETY (D) 100

2. (A\DNE  (B) =2 ©) =% (D) -2

' 9 48

3. (A) 2181 (B) 192 (C) 11130 (D) 285
-2 13 6 3(v/3-1)

4. (A) = (B)E (C) 7|n2 (D) ———

5. (A)74 ®B) %55 (©)-280 (D) %1

6. (A)-1,0,1(inany order) (B) Does Not Apply © _73 (D) 3_2\@

7. (A) Bo)or [3%) (B) (=0.3)0r (—0.3] (©) (0,00U (2.0) (D) (0 2)
8. (A)2 (B) 1—27 () 17 (D) 4

9. (A)(8V3,8/3) (B)(24,8) (O)(6V3,6v3) (D) (18, 6)

10. (A) 0 8) § ©) ‘73 (D) é

11. (A) -8 (B) -2 (C) V62 or 2y2-+/3
(D) 5(@—\@) or —10y2-+/3 {or an equivalent form}

12. (A) % ©) iz‘?"@

®8) g (D) 12¢* + 4{or 4(3¢" +1) }

{or an equivalent form}

13. (A) 45x* + 1 4 sinx (@) 540x2+£3—sinx
X X

(B) 180x° + _—21 +COSX (D) 1080x + _—46 — COSX
X X
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14. (A) 2.99 (B) 0.92 (C)—-368 (D)176

43

15.(A) (2,8)  (B) No Point of Inflection ~ (C) (0, 0) and (3/4, -243/128) (D) (3, TB)
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