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

a) SIll b) cos c) tan

ff1
..3

@cot

,,2. ~ b~
L..: a.,.+-

/0:::. tfr':/~"'::;'I

. L'~(~\:. 3;'

e) sec

1. For the right triangle shown, which trigonometric function
applied to e gives a result of 3 ?

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

a) ~ @ ~ cj ~ d) ~ e) +s
a) -2.00

@ 0.23
e) 2.72

3. Solve for x to two decimal places if 7 =3 + 4(e3X-1).

'I= 1-( e.3~/)
?:'f.

I=:z.e -(
e"3 'f. :::- .;l..

3 t = L-xJ2.)

1-:; ~ (z.)/~

b) 0.00
d) 1.50

...:- 0, z.3

{

x-I, x::s;3
4. If I(x) = 2 1 3x +-, <x

x

for the function g graphed on the right,

and g-I is the inverse J
1

}

a) 0 @I

5. Use the graph on the right to find !~~ I(x)g(x)/E. ~~);o/!fJst
d) - 6. e) does not exist ~J. .

b) 2 c) -I

find I(g-I(I».

=- i(L) =c2-/=I
e) 4.5

x.

-1

a) 2 CD-I c) -2
f

I ( ) Xl .

~
I . "k.1.

6. Use the same graph on the right to find hm ~ .= ~ (I.):;:. J-
x--t2 g(x) 1-~2.t~-&'

a) -1/2 b) 0 @-2 d) I e) doesnotexi =-.:J-.-'

't
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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. d-

( P has an x coordinateof ,,/3 radiansandQ is ~on the x-axis.)

1 .[j -3 "f Q=~a)- b) - ~_. 3 -;:2 2 C)V 7~

3.[j.[j mt=~::: ()- ~!f)=- 3- : -¥!fd)_8 e) - A') n ~ O'f(_:z1f~ ~ ;--- 3 7-
z- (, = - 3/7"'-

8. Whichof the followingstatementsimpliesthata functionf hasa horizontalasymptote?
a) limf(x) = 00 tb)' limf(x) =2 c) limf(x) =0 d) limf(x) = -00 e) limf(x) =0

x "" l..::JIx "" x 4 x 4 x o

b) 0 @I d) 2 e) 3
"f{

X, x < 1

9. If f(x) = 2, x = 1 , then

X2, 1< x

a) does not exist

;y
limf(x) is which of the following?
x I

10. Let f(t) measure the temperature COF) of a cup of

coffee at time t (min). If f(2) = 120 °F and

.f'(2) = -5 °F / min, a linear approximation of the
temperature of the coffee at time 2.2 min is:

f

120 ~. -0' 6(p)~f4'.{~)A-t
't'.1t=.? .:: l..Zo+{-~J.)

= IIr "/=,
-t;

do :J...1-

11.

b) 115°F

@II9°F

If f is the function graphed on
the left, then the function
graphed on the right could be:

c) 125 ofa) lOO°F

d) 121°F

y'

-, 1. ,1. I :1- 1.

G-f(X)-I b)-2f(x-I)

1

c) f(x)
d) - 2f(x) e) f-1(x+I)

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

Which of the following is largest? ~ / /'J1l=~('/)-t!

a) 1'(1) @1'(2) c)1'(3) -[. -' '\ 0/-:<

d) ("(4) </(4); 1(2) y , . )<0 ~ , ~ 3 ~

2~~
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13. Use your calculator to sketch the graphs for y =XS + X3 + 2 and y =COS(X2)+ x and

determine the point of intersection accurate to one decimal place.

a) (0, 0 ) b) (-2.1 , 0 ) c) (3.3,.4) @(-1.1 ,-.7) e) d.n.e.

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

{

(x + 1)2, x ~ 0

f(x)= cos(x), 0<x<1C12 ?

x - 1C1 2, 1C12 S; x

a) - 1 b) 0 c) 1

d) 1C12 @ none
-/ ~ 1-

15. If the table on the right gives the velocity
of a car at various times, find the
average acceleration of the car over the
time interval [ 1, 3 ].

a) 21 @12

M<-o.wL= d"(~)-Iffj;.~ =12
3 -I ;L.

c) 20 d) 11 e) 33

16. Find the number c predicted by the Mean Value Theorem for f(x) = X2 on [ -1 ,2].
f

{[e);#l-1~-
.2.t=. 4-1 .:..z. -,L

~ -(-I) ~

C!.::. Yz-

a) -1

~ 1:2
d) 2
e) none

.!l 1.00
(S» 1.25

c) -2
,d) 2
e) none

17. Use Newton's Method with initial approximation Xl =2 to find X2' the second

approximation to a root for the equation x2 -1 =0 . I

1~ = Y-I - jL(,)(.{.~tIJ
'" ~ - D.J(l.)/ "6 '(zJ

=- ~ -0 !;/1
::::. I,LS-

-/./t J='/..>:"1

f(l<) '" .Jj.
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18. Air is pumped into a spherical balloon

(V = ~" r3). Find the rate of change
3

of the volume with respect to time at
the moment when the radius is 2m

and increasing at 0.1 mIs.

a) 0.1 m3Is

@ 1.6" m3Is
c) 16" m3/s
d) 16" mIs

e) 4" m2/s

7 DEC 2007

Vc:t);:: t-r&C-tJ)~
l

JV(tJ ==- In- (1#))!dfJ
rJj: , ~,P

=1- ffUdJl- I '141-)

::: I. t..,,-/'ttI/4

19. Find an equation for the line tangent
to the curve given implicitly by
xy + y2 =-2 at thepoint( 3 , -1 ).

a) y = x

b) y =-x

@ y=x-4
d) y = x + 4
e) none of

the above

~k
1-'J: = ~(i- - to) ~~ ~ I.

0. - '{-I\ '"A (1- -3) 0 XI-'J (.,..,)~ 11Jj=: .rkL
1 .\ I ;...!- =14 ( '5/-1) ! '3-..;1.

L [ 1"1+11~ ] ~ ~ [-2-] / ~ j rt:::. I (t-3)
cJ..f Q U, 2- I==.0 0/ ~ +j)l r dO-

] --1-- /j1 =-i-1
0 a'U-J - (] CJ

20. Find F(x), the antiderivative of

I(x) = 6X2 - 2 sin(x), if F(O) = 4.

a) F(x) = 12x - 2cos(x) + 6
b) F(x) =12x - 2cos(x) + 4

@ F(x) = 2x3 + 2cos(x) + 2
d) F(x) = 2x3 + 2cos(x) + 4

e) none of the above

~

FCt.) = !!!- + 2 ~('f..~+-~
3 I

hE) =-t =- () TZrO))+C!..

y =-.2 +-~ ~ ~ ==-L

F('fJ -=- .;;..t ~+-;l. ~('t) + 2.
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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 I is shown on the right.

a) Explain why I has an inverse function 1-1 .
13~J A 1-/ (~.irA ~

~~ ~ ~T-U
b) What is the domain and range of I-I?

~

t~
_'=-[-.).),] ~

~ -'~ [1}31 .
c) Sketch the rap of I-Ion the same axes with I.
d) Sketch the graph of 1/1 (the reciprocal of I)

on the same axes with I .

y 't"?.

'I
x

~2 -, J

-I

-l

-:3

22. Sketch the graph of a single function (on the axes below) which satisfies all of the following:
(a) lim/(x)=O; (b) 1'(-2)=1; (c) 1'(-1)=0; .

x-+- 3

(d) lim I(x) = 1;
x-+0 -

(g) 1'(2) = -1;

(e) lim I(x) =00;
x-+ 0 +

(h) lim/(x) =-1.
x-+oo II

I
I

~

-f -3 -/-"Z--

-I

-].

(f) lim/(x) =1;
x-+2

(i) lim I(x) =00
x-+-oo

y.

1. 7-
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23. a) Find an expression for the slope of the secant
line for the function I drawn on the right.

- ~(1+l) -t{~J;tIl~- A

~f!~J 6~~4J)

b) Write the limit definition for I'(X)
1

and use it to find/'(x) forI(x) = - .x

1- 1+-1,

~

I #.

m-
il' -1 L

(t) = ~ 1.~...)- (JJ = ~ 11-A. 1-

J ~ 0 ..( 1'>'0 ~

I~Y:;~.L
)-= ~ r 1C'i+~)

J o .4

,k40

-x c L.,.

')((i.f-,() . X j. ~ 0

- ,
1-(1-1-1.)

= - /-
"/..2..

=~

1.
24. The graph of the derivative

I I is shown.

a) Sketch the graph of I"
on the axesprovided.

~

;/

b) Use information from the
graphs of I I and I"
(i.e. their signs)
to sketch a possible graph
for a continuous function I .
Assume that 1(0) = 0 .

Label all relative maximums, 4
minimums, and inflection
points.

y

.("

I
- --

rx
- - - - ---

2. -z.. -t

'/~t-

->

f

-if 'X
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can be modeled using a right
circular cylinder. What is the
rate of change with respect to
time of the volume of the tree
at the moment when the radius

is 3 ft and increasing at a rate
of 0.2 ftlyear and the height is
15 ft and increasing at a rate of
2.0 ftlyear. ( Recall that for a
cylinder, V(t) = 1Z"(r(t»2. (h(t)) ).
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fl.

V{!:)= -,r(}(tJt.1(t-J

dal(i) =7TLcJJ(;fJNt).k~+{lt(t)t-lLt;)]
rP: ~

~1T[~{~t)(:Z-t)Usr)+-erJ(J-~)]
S 1-

1

't

= 1f L 18ff + 18*
= 3~r tit

26) An aquarium is to be built in the
shape of a rectangular box with
no top. The length of the aquarium
must to be twice the width and the
surface area must be 36 ft2of material.
What is the maximum volume that the
aquarium can hold?

J..;<

~~. v' =et){tX'J) = .2t}

~ <-1;1.)r2~/J) = 3'
~ 12:

- 0 - 3L -~X2. C, 1-
c2y..2.of-(t~ == 3~ ~ .A1- =- ---

() if C:>X X. 3

~ V'" "" x"'{f-f) 0: /:<t- : /; 1- E (o, v'IB)

VI = 1~-';X2.=;o~ 1-= ~16 X
I It' )

V = -f'lt2t!i: L.O ~ ~= tIh ~ -t;L~

~ V= l:l,/- -~ '1.3/ = I;) {; -.L ,,; -= yvtJ,t 3
~ X=-~ ~ ~
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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 dy for the following functions. (Do not simplify your answers.)
dx I 'f . S-

(0) Y ~ (x+3)' sin(4x) i j =- S{f+"!» ,4<Ac(4i.) +(1.+3) thNt)-1
-% ~ 2-

3r I 1. 't.- 3~ &.) - "t.~ .4-f<, ('I.)
(b) y = vx . Aj = 3

tan(x) / 0 ~C~)

I 1 I -~

(c) Y = arctan(-E» j j ~ ...,' :i. ~

.,' I [
.)..1 ~ I ]

(d) y = xx) I h~):: 4 i ~ x.3k1J =» ~ ~::; 3 t. M~'I.)-J-1.'7j:

} J- ~ 'i= /[3i~(x)+'/:-]
28. (a) Findan equationfor the linetangentto theparabolay =x2 - x at the point ( 1 ,0).

-11- 0 =- ~(t - ,.)
~:::; At'} =.). 't.-I J - =L

0 1-=-1 1'/.-/

::::5) a-=- I ('I.-I) =:; X-I
(b) Sketch a graph of the parabola and its

tangent line from (a) on the given axes.

"1-;;;'(:. t =- X("£-/)
0 ~ ~ J:; '(;Q) '/.,=1.

(c) Find an equation for, and sketch
(on the axes above) the normal
(perpendicular) line to the parabola

at the point ( 1 , 0 ). \ - I - )
:J-0 = /11l.j.(1--I) =- J.- (f I

~ d= -1+-1
(d) Find any other points where the normal

line intersects the parabola

~3 ""z. -,

.'-

"Z..
1.- t., ;:: --1.,+/

1.>-=1~ ,,:= -1-)/ ~ ~rr= (-1/"')

~
3~i.
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29. Use f' and fIt to graph f(x) = X3- 3X2. Label all relative maximums and minimums

and inflection points. I d 1~
j 3 -' .2 )
'Q{~): 1-- 3'/ = )1.(,/-3

~'U\ :. S x."-I.~"" 3]<.(1--~)

{C~)=- tt-L =" dX-I)

71t
~

16
' -/-or+t- 0 --- 0 +- +-+-

I I 1 1 I I f--/ 0 I z. 3 if

~1i' ~
1> D -/ 0 I, 2. ~ 1

~

1- t

- - - 0 -- - 0 r-t-+

I I , I I I

-I 0 1 Z. 3 i
-!J -2- -\ J.. If 'J-X

!

L~rcf)

~~

30. Find the following limits. Show all work.

/f'J I . I

( ) I' sin(2x) (JI! 11. (~'l.l; - II._a 1m - ~ - ~
x---+O X N /

~(') . 1--"'10 -/'--

~ ~ {2-}.) -, ..2.-~

1.- 0 L

(b) 1. sin(2x) 0
1m ..::;. -::z..O

x---+O X + 1 .L

& Li-St:J=LJ 1)000
1--' 0 i -"Y()

(d) ~i~ x In(x) == f!-){ 0) -::::-()

-Q/O

0 -dO / I

7'/' ti-li\ L 1((c) lim xln(x) =
x---+O+ +

'It.
-

of--"l 0
'I.-'0 - 'IXz.'\,c>Q


