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X f(x) f'(x) f'(x) ()
0 3 -2 2 -3
1 5 -7 -2
2 -7 2 -5 3 oy
Sl Selected values of a function f and its first three derivatives are indicated in

the table above. What is the third-degree Taylor polynomial for fabout §=27"
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7.

The graph of f(x) is shown above. Which graph below is most likely to be

f(x)?

(B)




9.  If h is the function defined by h(x) = 3* ~5x + 4, what is the equation of
the tangent line to the function when h'(x) = —2?

a) y=—2x—4 b) y=—-2(x—5) c) y=—2x
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10. Consider . ——— and Z . Based on the Liebnitz
n=1 3n n=0 n*+1

Alternating Series Test, which of the following statements is true?
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x g(x) g'(x)
1 2 3
4 5 i

12, Let g(x) be a function defined and continuous on the closed interval [0, 4].

If f4g(x)dx =11, then f4xg'(x)dx =
1
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(E) -33
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44. Let h(x)=1+ f tf(t) dton x €[—4, 4] Letthe graph of be comprised of
0

one semicircle and two line segments as shown below.

Then h(—4) =
@ 341 b) 1-m c) 3—-7
d) 3-2m e) 4-2m
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14.  The graph of the function f(x) is shown above. If h(x)= f () dt, on

what interval is A(x) increasing and concave up?
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16.  Letf'(x) =e*™cosx and f "(x) = "™ (cosx ~sinx), Which of the
following statements is true?
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a) JSlx)is increasing on 2 and concave up on 4
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18.  As SI begins the New Learning Commons Project Campaign, they find they
need to raise $200 million dollars. They hope to raise the money so that they can
retire the debt in five years. The rate at which donations F, in millions of dollars
per month, needs to receive in order to realize the goal in 5 years would be

F
expressed by (2—F = 1.842F (5() - I) One rule of thumb for capital campaigns is
t

that you should have half the money to complete the project before you begin—
which means that F(0) = 100.
Which of the following statements is true?

(A) The growth rate of the fund is greatest at the start

200

(B) The solution equation to the logistic growth is f = T
1+ —1.842¢

| SOERRZEEN
(C)  lim B(t) =200 e
| Sagie ]

) \. All these are true

Two of these are true




x | fx) ()] glx) | g'(x)
2 4 3 4 | 2
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19.  Selected values of £, g, and their derivatives are indicated in the table above.
Let B(x) =f(\/;) -g(x) . What is the value of B'(4)?

(a) 8 () 10 @ 34 (d) 44
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- 4 ()<< (3) (W)
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21. A particle moves along the unknown polar curve above from Point A to

Point B. Which of the following statements must be true at Point M?

dc
@ Z,& o
dt dt T de
dy dr
®) —<— T
dx dr
(c) E<E T

(d) All three are true

(¢)  None of these three are true




22.  For some function f(x), assume tllle first t{lree non—lzero terms of the
laurin polynomial of x- f(x) =x — —x?+ —x3— ——x* Whi
Maclaurin polynomial of x - f(x) = x 5 x ) x 120 x”. Which of the

following is f(x)? a3
-— ) X e a— - I
X§C>°§<—§< (‘*;X vt’;;:\\( 2=t
@ COSy/ X
b) eosuz |- }j— A ‘uf
XCOSy/ x 2_[4"4_'1“” ) =
c) siny/ x = - = R T
4 —singx
e) =,




23. The area o@f the graph 9above) of the polar equation r = 2sin(36)
is given by which of the following expressions?
T L,
@ 4 f 3 5in%(30) do b) 2 f 3 5in(36) d6
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X f'(x)
-1.0 2
-0.5 4

0 3
0.5 1
1.0 0
1.5 -3
2.0 -6

24.  The table above gives selected values for the derivative of a function gon
the interval —=1<x <2. If g(—1) = — 2 and Euler’s method with a step-size of 0.5
is used to approximate g(0), what is the resulting approximation?

@ -1 g2 =2 = (os)=-1

(b) -05 I PNIAS
© 0 ‘3"‘:“9(‘<+~4‘7)'73[0)' /
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Which of the following must be true about fx)= f 35 dx o
0 ifx
1/
f(x) is convergent. Z Ly 3x 5]
> DO o

f(x) is divergent because lim f(x) does not exist.
x—0t

f(x) is divergent because lim f' (x) does not exist.

x— o0

f(x) is divergent because neither lim f(x)nor lim f(x) exist.
x—0t x— 00

none of the above.
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1. The function f is defined on the interval x € [—4, 4] and has the graph

shown below.
4
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Graph of f
Which of the following is true? () —1(3)
. Jx)—=f(3
a) limf(x) =3 b) lim————— =dne
x=2 x=3 xX=3

c) 5+ lim f(x)=£(2) @ lim f(x)=2

x—2- x>




2. One innovative approach to global warming is to capture carbon dioxide that
is created as a byproduct of producing concrete and storing the CO in the
sandstone in depleted natural gas fields. At a particular site on a Tlrticular day, the

Tt
CO:3 is injected into the sandstone at a rate of I(t) = 121 sin['_t2 . The CO2

65

stabilizes the ground and forces remaining natural gas upward where it can be

7T
extracted at a rate of E(t) =50 — 50cos ?t . I(z) and E(¢) are measured in metric

tons per hour and ¢ is measured in hours where 0 <t < 8. Which of the following

8
best describes the equation 7{0) + f [I(x) - E(x)] dx?
0
(a)  The total change of gas stores in the sandstone during these eight days.

@ The total amount of gas stored in the sandstone at the end of Day Eight.
&
(c)  The average rate of the stored gas during these eight days.

(d)  The average amount of gas stored per day during these eight days.




o Disparagingly referred to as Toilet to Tap, Orange County’s GWRS

(Groundwater Replenishment System) has converted 400 billion gallons of raw sewage into
drinkable water over the past fifteen years. That is about 25,000 gallons every eight hours. The
process occurs in three phases: microfiltration, reverse osmosis, and ultraviolet disinfection. Let

us assume that N/ ( t ) and P (t ), in gallons per hour, are the rates at which non-potable water
enters and the potable (drinkable) water exits the ultraviolet disinfection process. Further, let us

assume that V' (t ) and P (t ) are modeled by the equations

N(z) =3750 - 3000cos[ %xlﬁ]

and

P(1) = 1125,/ 8x — x>

fort € [0, 8] hours. The average number of gallons of potable water per hour that exit the

system is | : &

a)  171.951 ,_L g P(’k\ |
& Nd e

b)  1375.609 -

@ 3534.292

d)  3706.243




4. Identify is the first mistake (if any) in this process:

dy
— =2 2
XCOS“y

Step 1: (seczy)dy =2xdx

Step 2: f (seczy)dy = f 2xdx

Step 3: tany =x2+ ¢

Step 4: y = tan_@+ c>

a) Step 1 b) Step 2 c) Step 3

@tep 4 e) No Mistake

5 The first derivative of the function g(x) is defined by

) 20xsin(1 —2x) B < 3
x)= or0<x<3.
B x2+4

On which of the following intervals is g(x) increasing?

x€(0, 05 U(2071, 3) ¢ ,\Q" >0

b) x€(05, 2.071) DZc — SICO
o) x€(0, 0256)U(1.354, 2.827) Coms UP __3‘ { SCRAS 16
d) x€(0256, 1.354)U(2.827, 3) o o - 3’ b EC NS

e)  None of these




6. A particle travels along a straight line with a velocity of v(¢) =3¢ ! sin(2¢)
meters per second. What is the average displacement, in meters per second per
second, of the particle during the time interval 0 < ¢ <2 seconds?

(a) -3.112
(b) -0.307 \ 2
@; 0.684 5 J y (el
(S
(d) 0.766
7. Two cars start moving from the same point. One travels south at 28 mi/h
and the other travels west at 70 mi/h. At what rate is the distance between the
cards increasing 5 hours later? X = 3D
(@) 75.42mi/h < 20 e
NG ~ Yo
(b)  75.49 mi/h N 25 MeN Y
& S
(c) 76.4mih
@) 7539 mi/h % +»for -
() 75.38 mi/h 4 % o
tlycd — AT
7S /jc:/ E % oL
dr

(zsv) () +2<(19) F 376, 9017



8. A particle travels parametrically throughout the x-y plane for time 0 < £ < 10
- Its velocity in the x-direction is given by the graph shown on the left. Its velocity

in the y-direction has given values in the table on the right

5 t y'(@)
() gseconds) gm/sec)
N\
. 2 -10
° \./ﬁf ‘ 5 2
7 10
R - e 10 6

Graph of x\(¢) in in/sec Selected values of y’(t)

The speed of the particle at # =5 seconds is

b)  2.000 @ 2.828

a) 0 d)  5.656

\C'(S =3
)= -2 S :f(*zﬁ«z“ - s

5’(:’3? va



t
10

+

9.  Letf(x) and g(x) be linear differentiable functions defines by the graphs

above. If 2(x) = g , What is the value of £'( 5) ?
J(x)
{ B / . .p
@) —g h (€N = £/s>3 (<) _jm!(o
-2
(b) —14—3 Gﬂ (s)]
13 < 3.5 )=\ (‘/9\
() 1 -
- 1 (553
d e =
5 49 = "_'}/2/ B \/‘_1

—

CH*




[ r(x)ax=-3 [rx)ax =5
=2, 1

flg(x)dx= -2 _[lg(x)dx=4

-2 5

5
10.  Based on the information above, f [2g(x) +3f (x) ]dx =
1

a) 9 b -1 @ 7 d 9 e) 23

. 'Z.{Sﬁ -T%;S:ﬁ :2(;‘6>1—3((>

X
11. Let Q be the region bounded by y =xcos™ 1(5), and x =0.

2,
— ‘ \ L

Find the volume of the solid with base Q and cross-sections perpendicular to the x-
axis which are isosceles right triangles with one leg in Q.

(a) 0.705 0.718 (c) 1.410 (d) 1.436
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12. Which of the following statements is true about the series Z ?

n=13"+n

(A) The series is divergent by the Divergence Test F

L\M y éi+f\

L

)
T —
(B) The series is divergent by the Ratio Test N DR %\’M v Z 2 l:

=% . | . = 3 S %

(C) ) The series is convergent by direct comparison to Z . s > —
n=13 3 50N
< 5

(D) The series is convergent by direct comparison to Z —
n=1 n




13.  The velocity vector of a particle is moving in the xy plane is given by

I

— ’ 2+
(tcos( 2 )’ 2l >, and the position at time t =11is (3, —1). The position at
time t =0 is

a)  (~0.469, —1.074) X (£)=32 +j1 CDS% de - 25y
@ (2.521, —2.074) l

(©) (0.999, 1.155)

d (—0.959, 1.155)

() (2.041, —2.074)

14. If g'(x) =xe™, which of the following is the power series expansion of
g(x)?

| 2 3
1 1 1 Lo ’- X <
— 2 _3__4 _5 - “‘k—.f/—‘-'—..—-—.-r.___‘
a) x—x"+—x P +24x +... j k( 2 75
5, 1 30
b)  2x=3x2+23—Sxt+ —xS+... S .
) TRt ook BE- 2
1 1 1 , ‘J\ l 253
2 . 34 A 5,4 __ 6 = _ S
c) x x+2x o +24x e j J - . _g_,

= 1 | 1 1 1
—x2— —x3+ —xt- x+ x0+ ...
2 3 8 30 144




x f(x) f(x) ") f"(x) F(x)
0 3 -2 2 -3

1 5 -7 3 -2 4

2 -7 2 -5 3 -8

15.  Selected values of a function f(x) and its first four derivatives are indicated
in the table above. Assumm% that the third-degree Taylor polynomial about x=2

is used to approximate J (1.1) and that f(x) is an alternating series, the maximum

error is.
(A) 0.10935 @ 0.21870
(C) 0.32805 (D) 0.4374

f____(__z q) . é“(fi‘)(—(
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