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3. Forx3 0, the horizontal line y= 2 is an asymptote for the graph of the function f .
Which of the following statements must be true?
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= lim  f(x)=2
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7. The graph of f', the derivative of the function f , is shown above. Which of the following statementsis

true about f ?
f 'is postive when - 2£ x £0 so f (x) isincreasing for - 2EX£0
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g:sn(x *)
8. (X 2cos,(X‘°‘)dx = |c:3x”cos(x?)

a:%sin(x3)+C

9.1f f(x) =In(x +4+e ™), then f '(0) =

10. Thefunction f hasthe property that f (x),f '(x),and f " (x) are negative for all real values x. Which of the
following could be the graph of f ? f(x) must be decreasing and concave down.

2
11. Using the substitution u=2x+1, (/2x+1dx isequivaent to

0

du = 2dx so dx:%du AND if x=0,then u=2(0) +1=1
if x=2,thenu=2(2)+1=5

SO, XZ‘;/Udu b UZ‘;/U’%du: %z‘)/adu
x=0 u=1 1

12. Therate of change of the volume, V, of water in atank with respect to time, t, is directly proportional to the
square root of the volume. Which of the following is a differential equation that describes this relationship?

% =k+/volume

F 9

F

ViR NAA?

13. The graph of afunction f isshown above. At which value of x is f continuous, but not differentiable?
| Answer =A |

14.1f y = x?sn 2x, then % = 2x(sin2x ) + x2(cos2x )2 = 2x(sin2x + xcos2x)

15. Let f be the function with derivative given by f (x) =x°- E On which of the following intervalsis

f decreasing?

f'(x):x2-§:0D x2:2 b x*=2p x=%2

0
- i
X
0 3
By looking at f '(x) chat P decreasing : (0,3/2] 2
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16. If the line tangent to the graph of the function f at point (1,7) passes through the point ( 2,- 2), then
2-7 9
f')=——=—=
@) -2-1 -3

17. Let f bethe function givenby f (x) =2x€" . Thegraph of f isconcave down when
f'(X) =2 +2xe* =0
fUxX) =2 +2e" +2xe* =0
4e” + 2xe* =0
2e"(2+x) =0
X=-2
Concave Down wher x<- 2

v

. 0
frr(x)< |

X 4] 3] 2] -1] ol 1] 2f 3] 4
a'l 2 3[ o] -3] 2] -1] o] 3] 2
18. The derivative g of afunction g is continuous and has exactly two zeros. Selected values of g’ are givenin
the table above. If the domain of g isthe set of al rea numbers, then g is decreasing on which of the following
intervals?

0 - 9

|
-2 2 4

9’09 I

| Answer = A decreasingwhen -2 <x<2 |

19. A curve has dope 2x + 3at each point (x,y) on the curve. Which of the following is an equation for this
curve if it passes through the point (1,2)?

%:2x+350 dy =(2x + 3)dx
X

y=2x+3)dx =x*+3x+C
2=1+3+C
C=-2 \

y=x"+3x- 2

i x+2 ,x£3

f(X)=1i
9 1ax- 7, x>3

20. Let f bethe function given above. Which of the following statements are true about f ?

im x+2=5
X® 3

[.True Ilgnsf )

[1.True f (3) =

. Fasef '(x) =

and lim 4x-7=5

x® 3*
=5
13+2=5
14(3)- 7=5
il xX£3
14 Xx>3

—
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21. The second derivative of the function f isgivenby f'(X) =x(x- a)(x- b)?>. Thegraphof f'" isshown
above. For what values of x does the graph of f have apoint of inflection?

+ 0 - + 0+
f(x)
a 0 b

\ inflectior point at x =aand x =0

»
»

N
1

22. Thegraph of f ', thederivativeof f ,istheline shown in thefigureabove. If f(0) =5, then f (1) =

1

t(1)=f(0)+f(1)=5+ ¢ (x)=5+{)r)6)=8

0

—

2x)sn (x? ' = (2x)sin(x°)

dexs . 3 .0
23— t7)dt ==
dxgQ sn(t) g

24. Let f bethefunction 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 point wherex = - 1?

-4=7(x+1
f'(x)=12x?- 5 and f ' (- 1) =12-5=7 y-4= x+1)
(-0)=4(-1-5(-1)+3=-4+5+3=4 > y-4=Tx+7
f y=7x+11

25. A particle moves along the x-axis so that at time t 3 Oits position isgiven by x(t) = 2t® - 21t + 72t - 53. At
what time t is the particle at rest?

v(t) =6t - 42t +72=0
t?- 7t+12=0

(t- 4)t-3)=0

t=4 or t=3
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26. Wheat is the slope of the tangent to the curve 3y? - 2x* =6- 2xyat the point (3, 2)?

%-- ax=0+(- 2y +(- 2 )&"(;ig
2?;—;’3- 12=-4+(- 6)%2
188 0_g dy_8_4
edX g dx 18 9
27. Let f bethefunction defined by f(x) = x> +x. If g(x) = f "*(x) and g(2)=1, what is the value of g (2)?
fg(x)] = £[f (x)|
f[g() X
flolx)]" g '(x)=1
1 1 1
'2 = = ==
5= g ® = e TR 3
f'(x)=3x2+1 sof'(1)=3+1=4

28. Let g be atwice-differentiable function with g’ (x)>0 and g'’ (x)>0 for all real numbers x, such that g(4)=12
and g(5)=18. Of the following, which is a possible value for g(6)?

X1 9(X) [ gXx) | g"(X) D- 6>0s0 that g’ (x)>0

4112 D>6

2 15 6D 56 O-18=D\ U-18>6
) Os24 \ E

76. A particle moves along the x-axis so that at any time t 3 0, its velocity isgiven by v(t) =3+ 4.1c0s(0.9t).
What is the acceleration of the particle at timet = 4?

a(t)=v(t)=(- 41)gn(0.9t):(0.9)
a(4)= (- 4.1)dn(3.6)40.9) =1.633

CALCULATOR: MATH 8, 3+4.1cos(.9t), x, 4 = 1.633 G
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77. Theregions A, B, and C in the figure above are bounded by the graph of the function f and the x-axis.
If the area of each region is 2, what is the value of (‘i(f(x) +1)dx?

c‘i(f(x) +1)dx = Z‘j(x)+ Z‘;dx =- 2+x[,=-2+3- (-3)=4

-3 3

78. Theradius of acircle isincreasing a constant rate of 0.2 meters per second. What is the rate of increasein
the area of the circle at the instant when the circumference of the circleis 20p ?

— 2
C=2p r=20p gA_pr ]
I
=10 2 =2p r— =2p (10)(0.2) =4
r & - 2P 1 =20 (10)(0.2) =4p

79. For which of the following does Ii(l;)rl1 f(X) exist?
I [l
/_\gK /’
] |
I T

4 4 4

Llim f (x) = 3
I1.lim f(x) =4

X® 4

l11.lim f (x) = DNE\
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80. Thefunction f iscontinuousfor - 2 £ X £ 1and differentiable for- 2 < x<1.
Iff(-2)=-5and f (1) =4, which of the following statements could be false?

(A)Thereexistsc, where - 2<c<1,suchthat f(c)=0. (true

(B)There exists ¢, where - 2<c<1,suchthat f'(c)=0. (false)

(C)There exists ¢, where - 2<c<1, suchthat f (c)=3. (True)

(D)There existsc, where - 2<c<1,suchthat f'(c) =3. (True)

(E)There existsc, where - 2£ X£1, suchthat f(c)3 f(x)foral x ontheclosedinterval- 2£ x£1. (True,
Mean Value Theorem)

Slope = u:g =3 (Mean Vdue Theorem)
1-(-2) 3

81. Let f bethe function with derivative given by f '(xX) =sin(x > +1). How many relative extremadoes f have
on the interval 2<x<4?

- 0+0-0+0-
| | | | |
I I 1 I 1

2 4

|Graph f’(x) oncalculator. \ f has4 relative extrema |

82. The rate of change of the altitude of a hot-air balloonisgivenby r(t) =t*- 4t* +6for 0 £ x £8. Which of
the following expressions gives the change in altitude of the balloon during the time the atitude is decreasing?

351

Graphr(t). r(t) <Owhen 1.572<t<3.514 Therefore changein altitude = Q5724r(t)dt

83. The velocity, in ft/sec, of a particle moving along the x-axis is given by the functionv(t) = €' +t€' . What is

the average velocity of the particle fromtimet=0totimet = 3?
3

1%
— (j-:'t +te' » 20.086
3 0
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84. A pizza, heated to atemperature of 350 degrees Fahrenheit (°F ), istaken out of an oven and placed in a

75°F room at timet = 0 minutes. The temperature of the pizzais changing at arate of - 110e ** degrees
Fahrenheit per minute. To the nearest degree, what is the temperature of the pizza at time t = 5 minutes?

P __q10e0

at
dp = - 110e *“"dt

5

P=0 110e **"dt = - 237.783
0

350- 237.783 » 112°

85. If atrapezoidal sum over-approximates (‘Sf(x) dx , and aright Riemann sum under-approximateséf(x)dx ,
which of the following could be the graph of y =f(x) ?

b LD s
— b LD e
— b LD
Lol S W I o
Ll S R I W

a

L2 1234 | g2 1234 (C)01234 (D) 1234 (E)f?1:a.34

86. The base of a solid isthe region in the first quadrant bounded by the y-axis, the graph of y = tan ™! x,, the

horizontal line y= 3, and the vertical line x= 1. For this solid, each cross section perpendicular to x-axisis a
square. What is the volume of the solid?

gtan“x - 3)? = 6.612

X

87. Thefunction f has first derivative given byf '(x) = 1 - - What is the xcoordinate of the inflection
+ X +X

point of the graph of f ?

ae 0
Graph f '’ (x) by using Math 8, %: X, X. Calculate zeros. Zero isat 0.473
1+Xx+X

@
Since inflection point is change of concavity, f *’(x) changes from positive to negative at x = 0.473

88. On the closed interval [2,4], which of the following could be the graph of afunction f with the property

1 4
that —— @ f(t) dt =1?
750 (®)

Thisisthe Average “y” Vaue Theorem. Which graph has an average “y” value of 1?

C isthe correct answer because the area under the curve from 2to 4 is:

1 1 & 1.
1>Q><—+1><2><—:2:Qf(t)dt and —" 2=1
2 2 4-2
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89. Let f beadifferentiable functionwith f (2) =3and f'(2) =- 5, and let g be the function defined by
g(x) = xf(x) . Which of the following is an equation of the line tangent to the graph of g at point where x= 2?
x | 9(x) g (x)=f(x)+ x (x)
212276 g(2)=1(2)+ = (2)
=3+2(-5)=-7
y-6=-7(x-2)

90. For al x in closed interval [2, 5], the function f has a positive first derivative and a negative second
derivative. Which of the following could be atable of values for f ?

f (x) >0 foronly A and B. Now look t f*’(x) to determine if answer is A or B.
(A) (B)
X[ ) [ F'X) | f"(X) X f(x) f'x) | " (X
2 7
21 7
31 9 > 3 11 4
a0 12 3 1 4 14 3 -1
5[ 16| 4 | 1 > 16 2 -1

91. A particle moves aong the x-axis so that at any timet > 0, its acceleration is given by a(t) =In(1+ 2"). If
the velocity of the particleis 2 at timet = 1, then velocity of the particle a timet=2is

v(t)= plt) = gnlL+2')

2
v(2) =v, + gnli+2')=2+1.346=3346\ E
1

92. Let g be the function given by g(x) = stin(tz)dt for- 1£ X £ 3. On which of the following intervalsis g

decreasing?
g'(x)=sn(x?)
20 ——+—"—|
-1 1772 2507 3




