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INSTRUCTOR: SECTION:

CALCULUS I (SM121, SM121A, SM131) FINAL EXAMINATION  Page 1 of 10

0755-1055 Monday 15 December 2008 SHOW ALL WORK ON THIS TEST PACKAGE

Tear off the last sheet of this exam. It contains problems 27, 28, 29, 30. Do these problems first
WITHOUT YOUR CALCULATOR. When you are finished with these 4 problems, return the
sheet to your instructor, take out you calculator, and complete the rest of the exam.

PART ONE: MULTIPLE CHOICE (50%). The first 20 problems are multiple-choice. Fill in the
best answer on your Scantron bubble sheet. Write your name, alpha number, instructor and
section on this test and your bubble sheet and bubble in your alpha number. There is no extra
penalty for wrong answers on the multiple choice. Show all your scratch work on this test.

CALCULATORS ARE PERMITTED FOR THIS MULTIPLE CHOICE SECTION.

1. For the right triangle shown, which trigonometric
function applied to €@ gives a result of lg ? 31
€

a) sin b) cos ¢) tan d) cot

2. For the triangle in problem #1, the angle @ (in radians) is closest to which of the following?

G (1)

b) 0.50 <) ib d 739 200 _ 44

3. If log,(x)=2 and log_ (¥)=3,find log, (x*/y).= & [‘ga(]{) -13“*(3 J= oda)-3=1L

a) 0 c) 2 d) 3 e) 4

4. If f(x)=x*+1and g istheinverse

for the function g graphed on the right, find f(g (1))
(3_ - ;ﬁ' [= \g\

a) 1 b) 2 ¢) 3 d) 4

Lh

The graph for y = In(x) is sketched on the right.
Find the slope of the line through points P and Q.
( P has an x coordinate of I and Q has an x
coordinate of e.)

1 o
a) = by 1

d)e e) e—1
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2
1 > 5|
6. 6ind. 2B o) Sl 1160 = {Sm(:rx), B 6)‘; b ask(x)
| it i
3 -1 o 1 = A7) =0

d) n/2 e) none

7. If f isafunction with f(1) =3 and /(1) = 2, then the tangent line to the graph of y = f(x)
at the point corresponding to x =1 has a y intercept equal to :

Ql m(x-K.)
a) -1 b) 0 ¢) 2/3 2%~ f) o7
e) m/2 4 = 2f-2¢3 = K+
8. If f is a function whose graph is shown on the right, 47
which of the following could be the graph for /' ? 1

s

-
i)
[
"
g
[
N
W

9. If the graph of /' is shown on the Y £
right, then the graph of f has a local M

maximum at what x value? Vi 2 z 4 N X
a) 1 b2 3 d) 4 > ke
) ) £ J;j’/_o /‘f(

10. If the graph of /' is shown in problem #9, then /" is maximum at; v

b2 3 d) 4 e) 5

11. Find the slope of the line tangent i . "
to the curve given implicitly by _:/%. [7( -—J ] a

x'y—-y’ =3 atthepoint (2, 1).

a) |1 oM

b) -l L0

0) 4 ’Lﬁie*:'gj{é%—“— =2k

e) none of the above :’k _ vo?—)(g; { - 'J—Ci-jﬁf5 B ”7‘
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Use the graphs of the functions f and g on >

the right to solve problems #12 and #13.

/ /
12. If h(x) = f(x)/g(x), find K1) = /é(u 1 -gm 30
o)
I A I
@ - _L\'@) _ "ﬂ,/—g)

d 6 e) d.ne. (LD =t

13, If k(x) = f(g(x)), find kK'(1).= %QM' 0

= 134!
2) -3 b) | 9 a3 = HP G
e) dne. = (“4)(~3) = %,

14. Find the rate of change of the volume of a

cube with respect to time at the moment X

when the edge length (x)of the cube is 2m { A B g
g : X —_— = 32X

and is increasing at a rate of 0.1 m/s . AA 5=

a) 0.1 m’/s b) 8m’is ¢ 08 m'/s

d
&) 08 m/s - B g e

15. The Mean Value Theorem states that for the function \L
f graphed on the right there is at least one number ¢ o _i
in the interval [a,b] = [-2,2 ] where : ///-" -
fl(e)= f6) - /(@) . Based on the graph, which of L I \
b-a ’ . ¢ |\
the following numbers is the best extimate for ¢ ? T, .\ ‘H
-

16. Use your calculator to sketch the graphs for y=¢ ™ and y = x’ + x* -1 and determine the
x — coordinate of the point of intersection accurate to two decimal places.

a) -020 o 115 & 272 e) dne
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L/ [ o) =
17. Find gx——u;ﬂsin(r)drj_ X 4«6{%)&)—{(”

3 3 3

a) cos(x?) b) x?sin(x) c) ;sin{x) d) f;-cos(x} e) ~-‘i—cos(x)
3 3 3
; 4 ; . b
18. Determine Lf(x)dx for the function -
whose graph on the right consists of 3 line segments. z-/;" e Ar3 +H. K5 1S =5
2|3 s
a) 2 b) 3 c) 5 Y s
d 6 e) 8 @ - TR &,\_{ 5
2 .\"\_‘
-14
19. If the table on the right gives the velocity t(sec) | 0] 1] 21 3] 4
of a car at various times, find the v(fus) [ 0] 511531 151
average acceleration (ft/s %) of the car over the
time interval [ 1, 3 ]. _
S = M(M “_*_fj..v-{z M;):._.—-y—ﬁ
' At 3 i
95 (D1 926 &3l sl i
=/3 /'4‘

20. Use the table in problem #19 to approximate the distance traveled (ft) over the time interval
[0, 4]byusing M, , the midpoint method using two subintervals.

a) 13 b) 26 ¢ 51 e) 102 M; ,,.{)(j_)éqt«rf«f('sflaf

of = 5(3) +(
! /|| e bl B TE T’;',’
| l_.'
L i__ﬁ i
s e t
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Part Two. Longer Answers (50%). These are not multiple choice. Again, SHOW ALL YOUR
WORK ON THESE TEST PAGES. CALCULATORS PERMITTED FOR ALL

PROBLEMS EXCEPT 27, 28, 29, 30.

21

a

b) Explam why f has an inverse function /'

The graph of a function f is shown on the right (two line segments).

y
Write the formula for y = f(x) as a piece-wise defined function. o PR
‘lc'—’-—; (Ht&
g ST 1 i |
6{ 2%+ o+4syf &> /
o

_5,.,, endleiie [Ma@

Hﬂ@ﬁ) AB L H""é

Sketch the graph of /™' on the same axes with /. o _3}

d) Sketch the graphof y=-/f(x)+2
on the same axes with f .

22. Sketch the graph of a single function (on the axes below) which satisfies all of the following:

a) lim f(x)=0; b) lim f(x)=1; o) lim f(x)=-

d f'(-1)=0; e) l_i}gl_f(x)zﬂoo; f) xlilgl+f(x)=

g) limf(x)=3; hy lim f(x)=1; i) lim f(x)=co
TII_FIS/"\
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23. a) Write the limit definition for f'(x).

5(x}~ 'ZA«L %(K*L {(#

Ao [/ A

b)  Use the limit definition to show that for f(x)=x?+3x, f'(x)=2x+3.

\g(’m ﬁm t—ﬁ{ +3(M] [ 4+34]
L s d ok ek A,

ﬁ—"o
/é_ﬁ /([;;Lf-/{*b] = iz
Ao %

24. A plane flying horizontally at an altitude of 3 mi and a speed
of 500 mi/hr passes directly over a radar station. Find the rate
at which the distance from the plane to the station is increasing 3mL Zz
when the plane is 5 mi from the station.

STATI0M

N
jé'(-' (+3= &
%Xéﬁ- + O “:,‘;{‘Z_{-&-{—
. e
fe o Ao i [ropm wlezemd)



NAME: ALPHA NUMBER:

INSTRUCTOR: SECTION: _
CALCULUS I FINAL EXAMINATION 15 DEC 2008 Page 7 of 10
25. A farmer wants to enclose a rectangular area of 15,000 square feet,
and then divide it into 2 pens with fencing parallel to one of the sides. m,
What dimensions will minimize the cost of the fence?
L &

Mm‘/é/. mﬁmL 2 :ax+33,
P S ﬁégr: /5000 aéf =, ét:_/%oo__o PC;)'“' ;-44”009&*:0

/ = 44 0D
/D—*—‘~ 3}44'30//[ = 2 + B(fs’oao = 4 ﬁfi"
X
- D g = A2500
Frx)y = ax + 45000 | oKy W=
X = X: /50 ¢

. whid 0 L4
(N= ?"0/00%3 ZR

= X=/%D #, ﬁ:/{mfé{ gxw-/r“‘-‘

26. A can of soda is taken from a refrigerator and placed on a table in a room of temperature
70°F at time t =0. Let /() measure the temperature (° F) of the soda as a function of

time t (mins). In all of the following questions, make sure that you give the units.

) What does £(0) =40 mean? (& Zus H-=0 @u:“g v O ZL, % Yo' F

Lo~

b) What does £(10)=60 mean? ~°~ / Tt=wo s

¢) What is the average rate of change of the temperature over the time interval [0, 10] ?

xS (A I SIS
10="0 1o
d) What does £'(10) = 0.5 mean?

The iniaTonnsras b A tetomina bo 0.5 F /7.
e) Use the information in (b) and (d) to approximéte f(12). y
| - foo) + 4@ (re)

12) \
D Find lim /(). = 70" F (1T 75@ _Deo+lsiz) =¢1°F

8) Sketch the graph for y = f(r).
(°F)

0
6o T

.l w R W)

10
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PAGE 8 IS BLANK AND CAN BE USED AS SCRATCH PAPER.
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CALCULATORS NOT PERMITTED FOR 27, 28, 29, 30.

27. a) Evaluate the following definite integral showing all of your steps:

j (617 + 61 + 6) dt @% +5%+c.f_/ (;(J)f—aa)m@] [ )+5(‘)"“(’]

C@;—/zwz -(-2+3- -¢)
= fo-(-5) = #§

b) A particle moves vertically with acceleration a(f) = 3e’ +cos(f) + . Find its velocity v(r)
and position s(¢) if v(0) =3 and s(0)=4.

At = fﬁ(_‘_’.v»—u{‘f‘j*'r)oéf_ = 3e,+/-m(ﬁ+t/+-d
Mol = 3 = %%@J%#Q = (=0
o At = s+ (H x‘/‘/ .
o (¢ +§/+¢
4 = Jécﬁ 1"4-4-*@3‘ %_ )z{f{":: 5C- 7

Alo) = %— 3/%?/@1/%C _

4= a¢ :a:(_’lg @ ﬂggx—m@J*ZmL

28. Find % for the following functions. (Do not simplify your answers.)

Z 3 —_—
) y=(x=2) cos(5x) ; f% _ 3(x-2) Leofs1) H{ P2l

b) ij = )‘,# ) ( B 2('4’&2{’)_)/(62;( s

22
/ 3
/ < S + z ‘
¢) y=tan(3x)+tan"'(3x) ; % = MZSXJ 5 / He K)
,, £ £ ,5'_1_

T g s L g = SkAAG)TX
d) J":Xx:. J i—»[ﬁng]: “K_ﬁf\()ﬂ]:&é é'g, - (24)1— X
| bs
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29. Use f' and /" tograph f(x)=x‘-2x’. Label all relative maximums and minimums

’i‘B/

and inflection points.

[)

|
/ {2 ¥y
_ﬁiﬁ}: A=y = A (x 2'] I
53 2 2/
J?'.f;j:‘/)('éﬂ'izxé‘x 3) f

(S

\

l‘.‘—‘t
I
bt
-1_

-‘_

==

|
%)
T
f

T
+
4

",
TS 879 oS

\\

.

t~
|

3
e
—<

.
30. Find the following limits. Show all work.
d i ;:0’131 =2 -3
.'0 o0 )
om0 Grfe G L IHE
Fs form @0 v
) /




