NAME: SOLUT /01 S ALPHA NUMBER:

INSTRUCTOR: SECTION:

CALCULUS I (SM121,SM121A,SM131) FINAL EXAMINATION  Page1 of 10
0755-1055 Friday 7 December 2007 SHOW ALL WORK IN 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 PERMITTED FOR THIS SECTION.

1. For the right triangle shown, which trigonometric function J7e g

applied to @ gives a result of 3 ?

/0= G+ b => b=

3 cot(e) =3/

a) sin b) cos ¢) tan cot e) sec

2. Which is the graph of a function f with f'>0 and f"<0 ?

=

2) __/ (v) ’ 0) I\

3. Solve for x to two decimal places if 7 =3 + 4(e™*

ey A
a) -2.00 b) 0.00 = ﬁ{,{c
<D 023 d) 1.50 G
e 272 e
3% = £nia)

A= ,éo([z)/g = 0.23

x—1, x<3
4. If 7{x)= x2+l

X

and ¢! is the inverse
&% g

for the function g graphed on the right, find f(g™'(1)).
(2)=2-)=|

a) 0 b) 2 o) -1 1 e) 4.5

5. Use the graph on the right to find 11m f(x)g(x)/ %5 (JX*D/(/_-J/

=2/2=-/
a) 2 @ 1 c) -2 d) -6 e) doesnot exist

6. Use the same graph on the right to find lim——= /(x) _/64( (XJ

=2 g(X) YA é ‘&
a) -1/2 b) 0 @~2 d) 1 ¢) does not exist — -2,
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7. The graph for y = cos(x) is shown on the right.
Find the slope of the line through points P and Q.
( P has an x coordinate of 7 /3 radians and Q is
on the x-axis.)

V3 -8

a) 5 b) 7 -77;
e N
87 Fia

8. Which of the following statements implies that a function f has a horizontal asymptote ?

Q) lim/(@) = QIm/@=2  limfx)=0 lm/@)=—c o lmfx)=0

x, x<l] g’ 3

9. If f(x)=42, x=1 , then limlf(x) is which of the following?

2

o =
a) does not exist b) 0 @1 d) 2 e) 3 /,
10. Let f(¢) measure the temperature (°F) of a cup of e 2
ffee at time t (min). If f(2)=120°F and
coffee at time (rr‘nn) : f2) . 'an e+ \]‘>\ g( (z)A't
f'(2) =-5 °F /min, a linear approximation of the 1201‘{
temperature of the coffee at time 2.2 min is: At"z
=119 °F
a) 100°F b) 115°F ¢) 125°F i Z.L -
d) 121°F 119"F
I o7 If f is the function graphed on Y
° b ‘ the left, then the function }
e s, graphed on the right could be: ' > X
/@1 D -2G-D ) &) -2/ &) /7 (x+1)

12. For the function f whose graph is shown on the right,

Which of the following is largest?
2y f'm (e 010

@ -1
oy olBO
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13. Use your calculator to sketch the graphs for y = x* + x* +2 and y = cos(x?) + x and
determine the point of intersection accurate to one decimal place.

a) (0,0) b)(-21,0) ¢)(3.3,.4) (-1.1,-.?) e) dne.

14. At what value of x is the function f discontinuous if

(x+1)?, x<0 19
f(x)=<cos(x), O<x<x/2 7 %
x-xl2, nl/2<x J’\
a) -1 b) 0 o) 1 _'} 7 Af
d #n/2 none
15. If the table on the right gives the velocity t(sec) 0] 1]2]3]|4
of a car at various times, find the v(fs) 0] 9120 l33 52

average acceleration of the car over the

time interval [ 1,3 ]. ave speel = )90 _ 33-9 _,,
: = E=IN
a) 21 12 )20 d)11 )33

16. Find the number ¢ predicted by the Mean Value Theorem for f(x)=x”> on[-1,2].

f——
a) -l t { ©)= {U_f“l
172 i
% %Y
< Sl =5 =L
e) none & ) .,?'("5 3
a=A

17. Use Newton’s Method with initial approximation x, =2 to find x,, the second

approximation to a root for the equation x> —=1=0.

a) 1.00 (x)= £=1 £ = [;G

1.25 ey - (z)/ (z)
c) -2 X)) = .
d) 2 = /‘l/

‘e) none = /,2.5'
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18. Air is pumped into a spherical balloon

(V= %n’ﬁ ). Find the rate of change

3
of the volume with respect to time at V(,—t = _i )
the moment when the radius is 2m = WL{) 2
and increasing at 0.1 m/s . a“/@} - 4 T (/H\f)) ;44(({)
—_— ot
a) 0.1 m'/s x 4#(2«92: o)

1.67 m*/s = 1T,

c) 167 m’/s
d) 167 m/s

e) 4m m’l/s

19. Find an equation for the line tangent
to the curve given implicitly by
xy + y* = =2 at the point (3, -1).

a) y=x = oz/‘bﬂ('ﬂ' e
d) J;;x+4 ﬂ:% 7l J
e) none of / )

the above ji, [ U*(‘]

20. Find F(x), the antiderivative of ; )(3 S
f(x)=6x*-2sin(x), if F(0)=4. Fou = bF 472 talf)+(

3 T
Ho) :':-'f = 0 +z%o))+¢

a) F(x)=12x-2cos(x)+6 RPN 0=,

b) F(x)=12x-2cos(x)+4
@ F(x)=2x> +2cos(x)+2 /:UJ = ‘;.xb-{’,z_ tn(x)+ 2
d) F(x)=2x"+2cos(x)+4

e) none of the above
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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. The graph of a function f is shown on the right.

a) Explain why £ has an inverse function /™.
Becower f1a 1-1 ( o Lea

b) What is the domain and range of f™'?

rzv-w.«'/t\ = ['.;l} !] -Is
£ L !,5.'] ;

c) Sketch the graph of /™' on the same axes with f,
d) Sketch the graph of 1/ f (the reciprocal of f)
on the same axes with f .

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

@) lim £(x)=0; () f(-D)=1; © f'-D=0;
@ lim £(x)=1; () lim f(x)=w; () limf(x)=1;
(8 f'@=-1; (h) lim £(x) = @) lim f(x)=e

1]
|
|
1

rz
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23. a) Find an expression for the slope of the secant A
line for the function f drawn on the right. ) e—é’"”‘-/ 6 (x+0)
E(xu{,) -g(xj ("Jﬁ” f
M gee =
/k t t >
¥ A+h

b)  Write the limit definition for f'(x)

1
and use it to find f'(x) for f(x) =— .
X

{W loo Jocb)-foo - Lo TK 7
Lo P LV Ao

L |

A—»o

W (1) A

Ao

o,
A Ao
/&‘ = | -

A (A+A) 4

S~

f

N

i !)
2 ( x+h)
A

24. The graph of the derivative
/' is shown.

a) Sketch the graph of f"
on the axes provided.

b) Use information from the
graphs of /' and f"
(i.e. their signs)
to sketch a possible graph

for a continuous function f .

Assume that £(0)=

Label all relative maximums,

minimums, and inflection
points.

A

1+-++'1ki—-- —— = m =

_*_L

SN

.F

—_—— = =

+ + = T

\’x

__--"-

-
. :
~
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25) Assume that the trunk of a tree
can be modeled using a right
circular cylinder. What is the
rate of change with respect to

Ve = T(Ad) - AD
time of the volume of the tree dl/(t) = ﬂ'[&/l(f‘j/ﬁ[t—) ,é(ﬁ 4—{/1((')) Ef:)]
at the moment when the radius

is 3 ft and increasing at a rate ) 3
of 0.2 ft/year and the height is = ?7[&( g ft ) (Z“f )é’fft +éf¢) (2 ft ]
15 ft and increasing at a rate of

2.0 ft/year. ( Recall that for a =TT [_ ;8? + 13 ﬁ
cylinder, V(t) = z(r(t))* - (h(2)) ). taﬂ ‘J’L

= 3T f/‘(r

26) Anaquarium is to be built in the
shape of a rectangular box with

no top. The length of the aquarium ) 3,

must to be twice the width and the
surface area must be 36 ft* of material.
What is the maximum volume that the &KX
aquarium can hold?

machw(r V= @x)(x)(Z]) = .zxa,

2L + alxy) +2(2/
e ef?’ ri

L-,?x
oszg_-sc-—«b/; B2 =-%-3’-‘-

= V= ax (;( 5)= /JX-:?:;(S/' xe(o, ﬁ)
\/ =/2-2K =0 = = 4.,/" )‘(’/
V 'ii)(/ & LD = L= V" ,(4 ﬁﬁ/rwwn

= /= af - _ ol -2 - ffjft

e
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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. Find — %= Y for the following functions. (Do not simplify your answers)
X

@ y=(x+3)’sin(dx) ; 2{':- (3 m@xﬂ@oaj er(4%) 4

-2 y 2
G L ) - K el
tan(x ) / 3 75_&2 2)

(b) y=

-%

(c) y:ﬁrctan(\/;)) / gl.-_: ﬁ@;_ j X

D y=a® A j= A)ﬂ J(/Zn{;dwa [”Af“*“
i ' 7 5 Cl?/ = X [sx/Q(x +x* [

28. (a) Find an equation for the line tangent to the parabola y =x? —x atthe point (1,0).

- o (1-1)
g’]x; JX-ISI‘-L
= = (x- 15—-2( =

(b) Sketch a graph of the parabola and its
tangent line from (a) on the given axes.

= o= x (1) e
= Sl Ve X=9, =1 .
(c) Find an equation for, and sketch
(on the axes above) the normal
(perpendicular) line to the parabola
atthepomt(l,O).(-) i '_/(;(-1)
-0 = /n(J_ ypri) = £

3 g: sl )

(d) Find any other points where the normal
line intersects the parabola

T S ey o i = (1)
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29. Use f' and f" to graph f(x)=x’-3x*. Label all relative maximums and minimums
and inflection points. .
i

(x)= }Ls- 3?(;3 .’il()f"z’)

A‘Wﬁ THERS O N W e
-t 0ot 2 5 ¢4

30. Find the following limits. Show all work.
4

/
(a) Eimsm(/;x) Ll R i {"“@"") ANEL. 1. NS
x=0 xyo | 1.—‘)0 ’%./ ‘1_70 _z_

(b) lim

I

0w o D b % bl L)
40

@) limxin(x) = (L)(o) =



