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CALCULATORS ALLOWED—SHOW ALL WORK ON THIS TEST

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

1. The curve on the left below shows part of the graph of a function f(z) = (aZ®, The value of a is:

a) -5 b) 2 )3 (a5 e) 50
LI R I
L= 2 cal
Ca a=5g

(3,50)

1.2) 15

2. Far the triangle shown above right, the value of csc @ equals:
a) 17/8 b) 8/17 ) 17/5 d) 5/17 e) 15/8

3. If InA =6 and In B = 2, then In(v/A/B®) equals: ;
a) 9 b) 3 c)0 €) None of these

W(VR/R*) = tWA-3mB= & -3.9:- -3
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4. The graph below left shows y = f(x) and that below right shows y = g(x). The function g(z) equais
o) £(22) b) /@)/2 ) 2/(@) & fa~2)

2\ 9 1/2, d i Fd 4 .
N2
5. Let
—z, ifx <0 -0=0
_ ) a? ifo<z<1; 2 -
fla)y = z-1, f1<x<2 > | I

1, if2<z > 2-V=|

Then f is continuous at the x-values: ’
a) O only b) 1 only c) 2 only d)Oand1 e) 0 and 2

6. Suppose the graph of f is as shown in the diagram above. Then

lim f(z) =

z—1+

b) 0 ol d)2 - ¢) Does not exist
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The table below is to be used for problems 7 and 8. It shows the position z(t) (measured in miles) of a
car at a time ¢ (measured in minutes).
t | o 10 20 30 40 50
=@) | 12 22 30 37 4 46

7. The average speed of the car (in miles per hour) between ¢ = 10 a‘ dt =40 is:

a) 20 b) 30 c) 37 ¢) None of these
o -2z 20 mi 4o wen
46—/0 ~  3Dwim P

8. A reasonable estimate for the instantaneous speed (in miles per hour) of the car at time ¢ = 50 is:
a) 4 b) 10 @ d) 42 e) 46

4L -4z 4 m
So~4o0 = 10 mm 24 hph

The table below is to be used for problems 9, 10, and 11. Assume that the functions f and g are
differentiable on the interval [0,10].

z| 1 2 3 4
@ | =2 0 2 3
| 38 2 -2 4
g(x) | -1 5 4 -3
g (x) 4 7 -3 2

0. (fog@® = Dra(>)= F)=3
a)l . b) 2 94 o5

PO (-3 =4 (B =12

10 (fogy@= (502N 9'(3) =
b) 0 c)6 Cd12 e) Undefined

1 (fof @)= $) i'C°>3-‘r Fragiy = (D27 (-2(4) = ~/4

a) —16 c) —6 d)eé ¢) Undefined

g_’l;l;; sslope of the linlo; )ta;nsg;a{l; to the curvtion v+ 4xzé )—-la;; : 1 at the poin:;) (I%foln)eiif these
Bywo\y +"f><d7 + “4ydx — 3% =D
5‘\/"( dy + Y% 0L7 = 2%dw Y Y Ax
5114y + H-zdy= 34 dx-q-1dx
(3 017 = todx

nga E/B
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13. Which of the following is an equation of the line tangent to the curve

3
v= (x+1)?

at the point (0,0)? =
a)y=13z b)y = -2z c)y=-Tz e)y =8z

‘j): f::\;‘( [(xr™ (30— (3% 2 (=) = —ll:' [ 1203~ (o)@z)(%)} =3

14. For the graph of the function shown above, which of the following is true?

8) />0, f">0 b) £/ >0, f' <0
d)ff<0,f'<0 ¢) None of these

15. Suppose ¢"(3) > 0. Which of the following must be true?
I. The graph of g is concave up where z = 3.

IL. g has a local maximum at z = 3.

IIL. g has a local minimum at z = 3.

IV. ¢ is increasing at x = 3.
a) I, II, and IV b) I, I1I, and IV c¢)land IV d) I and 11 e) I only

16. Suppose g”(3) > 0. Which of the following must be false?
I. The graph of g is concave up where z = 3.

II. g has a local maximum at z = 3.

IIL. g has a local minimum at « == 3.

IV. ¢ is increasing at »

2) I only @ ¢) Il only d) IV only ¢) None of these
17. The function h(z) = &% — z — 7 on the interval [0, 3] has a local minimum at which z-yalue? ==

a)0 b) 1 c)2 d) 3 ¢) None of these.

\,\\ (F) 2% -1 =0 h\(%):_ S /o(’_a.‘ masc
Xz /2

1!

-\ [oca\ Woux

W (o)

A\
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18. The function f(x) = 22 — z — 7 on the interval [0, 3] has an absolute maximum at which a-value?
a)0 b) 1 c) 2 m ¢) None of these.

T (o) —7 fo="% - -1

19. If 3 + 4 + 522 is the second-order Taylor polynomial for the function g(z) centered at zo = 0, then

4" (0) equals:
a)2)eq ) b) 3 o) 4 45

20. Which of the following are indeterminate forms?

L 9 11 1 IIL. 0°° IV. 1
0 oo

a) I and 111 b) land IV ¢) LI, and IV d)L, 111, and IV e} All of them.

PART TWO: Longer answers (50%). Work the following ten problems. They are not multiple choice.
Show all work and your answers on this test paper.

21. a) Find an equation of the straight line containing the points (4,1) and (~3, 5).

. 5 -4
M“‘ —_— -7




NAME: ALPHA:
INSTRUCTOR: SECTION:

CALCULUS I FINAL EXAM SM121, SM121A, SM131 Page 6 of 9
07585-1055 Saturday 10 December 2005

CALCULATORS ALLOWED-—SHOW ALL WORK ON THIS TEST

22. A water trough is made such that each cross-section is a triangle (see picture). The depth of the trough
is 3 feet and the width at the top is 4 feet. The trough is 10 feet long, Water is poured into the trough at
a rate of 1 ft° per nunute How fast is the water level rising when the water is 1 foot from the top of the
trough?

23. Cesium-131 has a half-life of 9.69 days. Initially, 2 sample of cesium is found to contain 200 grams of
cesium-131.

a) Find a formula for the amount of cesium-131 remaining t days after the initial time. lwt

A= 200(7¥/¢1) Vogo = .roze T " 07s3

b) Find an inverse for the above formula and explain what it mea:
A ~t/4.69 b
zoo & t= —260 Inz

{w C‘zoo = —é‘t‘;’q nz 'hvw; b whieh aoud yechus A
¢) How much cesium-131 will remain 6 days after the initial time?

200 (274140 = 13020689 |

d) How many days after the initial time will the amount of cesium-131 be 5 grams?

“ d) _
.-E._,-C, qll QS/Z Elbg‘} 0\0\\15\

=
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24. Sketch the graph of a single function satisfying all the following conditions:

Jim f@) =3, f(-2)=-3, lim f()=0, lim f@)=2,

lim f(z) =00, lim f(z)=-2, lim f(z)=oo.
TR
1

25. A cube made of an unknown substance is known to have a mass of 300 grams. The edge of the cube

is measured to be 10 cm with a possible error of .03 cm. Use differentials to estimate the corresponding
error in the calculated density of the cube.

= m _ 2
P %" e

- — 100 =
A-f’ -—g“f O\Q_,

26. A closed rectangular box with a square base and a volume of 12 ft3 is to be constructed using two
different types of material. The top is made of a metal costing $2 per square foot and the remainder is made
of wood costing $1 per square foot. Find the dimensions of the box which minimize the total cost.

3(17; o} 2 X+ X Lnyic
Y C= 3%+ “xy

2
x 7~ g =%
C=> 3xa Ix(5.)= 3% L%
C‘:’ 697(— L(’;&:'L’O
3
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27. For the function f(z) = 5a2°% — 62° ~ 15x* + 10:
a) Find the intervals on which f is increasing or decreasing on [—3, 3].
t'%lz=o o x= - [ 0,2

$') = 30%%-20x4-¢ox® = O

2 . =D
30X (x*-%-2) ﬂ_’a:dii CwC i Ime
. -z 4 3

3 (x-2)Ix+Y =
3ox> (x-2)Ix+9 =0 -3~ &

b) Identify the local maxima and local minima on {--3, 3].
o\ maxima at | (=3, 3@;3) [pca) minima at
(o,l0

g2)
himum values taken by the function on [-3,3]?

¢) What are the absolute maxim

[ 3648 vin —102

28. Let f(z) =In(x +1).
a) Find the third-order Taylor polynomial T3 for f centered at zp = 0.

Py E0G)Y QG

A
0 b () o) O/o) = O
L | V=
_ /AN 3
2 vy 2y =~ % ¥ - ixH Ex
- Y
2 2 273_’ - /3
E (xt1)’

b) Use this to approximate the value of In(0.8).
I 2, L 3
.-2_._..2—(‘___2> +'5C,?,

\w C1—.2) = ~
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29. a) State the limit definition of derivative.
\ : g( wAn) — ‘C( x)
S} (x) = [y h
K29

b) Use the limit definition of derivative to find f'(x) if f(z) = 222 — Tz ~ 2.

\ * C2xN =70ty ~2) - [ ex®-7x-2])
h20 h

2% Uxhy Th'= 7% 20 4 UL KEAK | |\ (L/x r2h _—7)

= M
32 0 h W=

= Yy -1

30. Let f(z) = cosx —x3. Use three steps of Newton’s method to estimate a value ¢ such that f(c) = 0.
Start with the initial guess &g = 1. Use at least 5 decimal places of precision in your calculations.

Rl = (osx-x3 i = —simm—3x2
N Y T FR) Y
o l ~ . 4970 ~3g4147 0.<¢033

056053 — oys3s -3.0459) 0-¥65C€

l
%1
0-%6S¥8 — o033 ~3.0ATT b.§e?

2



