MA 16500
FINAL EXAM INSTRUCTIONS
VERSION 01
DECEMBER 16, 2014

Your name Your TA’s name
Student ID # Section # and recitation time
1. You must use a #2 pencil on the scantron sheet {answer sheet).

2.

10.

11.

Check that the cover of your guestion booklet is GREEN and that it has VERSION 01
on the top. Write 01 in the TEST/QUIZ NUMBER boxes and blacken in the appropriate
spaces below.

. On the scantron sheet, fill in youwr TA's name (NOT the lecturer’s name) and the

course number.

Fill in your NAME and PURDUE ID NUMBER, and blacken in the appropriate spaces.

. Fill in the four-digit SECTION NUMBER.

. Sign the scantron sheet.

Blacken your choice of the correct answer in the spaces provided for each of the questions
1-25. Do all your work on the question sheets. Show your work on the question sheets.
Although no partial credit will be given, any disputes about grades or grading will be
scttled by examining your written work on the question sheets.

. There are 25 questions, each worth 8 points. The maximum possible score is

8 x 25 = 200 points.

NO calculators, electronic device, books, or papers are allowed. Use the hack of the test
pages for scrap paper.

After you finish the exam, turn in BOTH the scantron sheets and the exam booklets.

If you finish the exam hefore 12:25, you may leave the room after turning in the scantron

sheets and the exam booklets. If you don’t finish before 12:25, vou should REMAIN SEATED

until your TA comes and collects your scantron sheets and exam booklets.



Fxam Policies

b3

Students must take pre-assigned seats and/or follow TAs’ seating instructions.
Students may not open the exam until instructed to do so.
No student may leave in the first 20 min or in the last 5 min of the exam.

Students late for more than 20 min will not be allowed to take the exam; they will
have to contact their lecturer within one day for permission to take a make-up exam.

After time is called, the students have to put down all writing instruments and remain
in their seats, while the TAs will collect the scantrons and the exams,

Any violation of the above rules may result in score of zero.

Rules Regarding Academic Dishonesty

1.

You are not allowed to seek or obtain any kind of help from anyone to answer questions
on the exam. If you have questions, consult only your instructor.

You are not allowed to lock at the exam of another student. You may not compare
answers with anyone else or consult another student until after you have finished your
exam, handed it in to your instructor and left the room.

You may not consult notes, bocoks, calculators. You may not handle cell phones or
cameras, or any electronic devices until after you have finished your exam, handed it
in to your instructor and left the room.

Anyone who viclates these instructions will have committed an act of academic dis-
Lonesty. Penalties for academic dishonesty can be very severe and may include an F
in the course. All cascs of academic dishonesty will be reported immediately to the
Office of the Dean of Students.

I have read and understand the exam policies and the rules regarding the academic dishonesty
stated above:

STUDENT NAME:

STUDENT SIGNATURE:




Questions

1. Find the domain of definition for the function f(z) = In(z* — 6z + 8).

A (2,4)

|
B. (—o0,4)

C. (4, 00)

D, (2,4) U (2,00)
E

c{=00,2) U (4, 00}

2. Suppose f(z) and g(x) are differentiable functions with f'(3) = 5 and ¢'(3) = 2.

Evaluate the Hmit .
o )~ 1)
mn —————.
-3 g(z) — g(3)

8 balot e

O aw

8

The limit does not exist.

2



3. Evaluate
:L.Z
cosx — 1+ %

lim
r—0 il
1
A5
q
B.3
13
C. 3
D. L
- 34
E. The limit does not exist.

4. Which of the following is the derivative of e2+5032%) gt ¢ =0 ?

= U Qw
e e | I C o B W
m



5. Let f(z) be the function defined by
3a-2L2 i 5 <0
flz) = 2 if z=0
dbcos(2z) if z >0

Find the values of a and b such that the function is continuous over (—oo, c0).

A azé,bzl
B.a=3}, b=2
C.a-%,bzl
D. a %, b=é—
E.a=4% b=2

6. Find a formula for the inverse of the function

3z 42
fley = b ——:: 4]
A fHz) = g:fg
B. M) = 222
C. f~Hz)= —'ff;—l
D. fi=) =25
E. [~ (z) = — 342



7. Find the equation of the tangent line to the curve defined by the equation
sin{zy) — 2y = —mz® 4+ 1
at the point {z,y) = (1, §).
Ay—mz+5=0
B. 2y~mz+5=0
C. dy — 27z — 2 =90
D 2y+mx—2n =0

y

e

cy—mz—5=0

8. Consider the function y = In | sec bz + tan 5z|.

Compute its derivative %

A. sechz
| sec bz

Hsecbx

o o w

5| see 5z

% sec e tan Sz-+25 sec? 5z
soe 5r+-Lan S

=

+



9. Compute

lira 22° + 1t — 3z
zoe 3p + 2/t + S

5o aw s

8 rob— pofls cajoe Ca

10. Use the linear approximation of the function f{z) = lnz at a = e to estimate the number
11 2.9.

A D1
29—¢

2.9
0.083

2.9—e¢
£

m U 0w



11. Find the absohite maximum e and absolute minimum & of the function
flx) =sinz + cosz
on the closed interval [0, 7/3]

A a=+/2, b= V3

2
B.a=+v2, b=
B C VN N
Ca=82 b=1
D. a=%8 h=/2

12. Find the interval where the function f{z) = 2% — 2z + 1 takes the value 4,

using the Intermediate Value Thecrem.
A (-3,-2)
—2

B. (~2,-1)
C. (=1,0)
D.
E

el

(0,1)
. (1,2)



13. Lvaluate

= O QW

1. ( x ) =2
1111 -
z—2+ \2

14. We have a differentiable function y = f(z) over {—o0, 00) such that

(a) f/(1)=0, and
(b) f(x) = x%(x + 1)*(xz — 1)%

Choose the right statement from below.

A

=

f(1) is a local maximum of the function y = f{x).

B. f(1) is a local minimum of the function y = f(z).
C.
D

. ‘We cannot tell if f{1) is a local maximum or local minimum of the function y = f{(z)

F(1) is neither a local maximum nor a local minimum of the function y = f(x).

from the given information only.

(1, f(1)} is an inflection point of the graph of the function y = f(z).



15. Compute the limit

0

o awe»
o

=
—

16. Compute the limit

Yoo e

A g g

lim e'™"*,

= ()"

lim i 9 3 ’
Fi—r 00 =1 I 1

10

Eﬁliw



17. Water is poured into a conical paper cup at a rate of 3 cm®/s. Suppose that the cup is
12 cm tall and the top has a radins 6 em. How fast is the water level rising when the
water is 6 cm deep?

L
A y-em/s

s-cm /s

Qo

Z-cm/s

“

lem/s

&

cm/s

18. A box with square base and open top is required to have a volume of 8 m?>.

Find the base length which minimizes the surface area of the box.

A 218 m
B. 243 m
C. %m

D 272 m

1.
311'1

e

11



2

19. Compute the area between the graph of the function y = 2% cos(z*) and the z-axis

over the interval —(%)US <z < (%)1’;3-

Az
B. 0
C. =
. 3
E. x

20. The number of bacteria in a cell culture is initially observed to be 200. Two hours later
the number is 300. Asswmning that the bacteria grow exponentially, how many hours after
the initial observation does the number of bacterial become equal to 500 7

A log 6+-log 2
' log 2

log &
B. log 3

C 2(log 5+log 2}
log 3+log 2

lop 5—log 2}
D logd—log2

n log2
E log(2)

12



21. Choose the one which describes best the graph of the function

flz) = xf_ 5 over the interval {—o0, 00).

13



-
22, Compute Ef‘; jﬂ ot

A e

OO w
[
_-]&J
Eyd
Loy

.1'."I

: B
3zt — 2a?e

b 3 A
3% — 2ze”

=1

23. A parabola witl: y-axis as its axis and vertex at the origin passes through the point {8, 8).
Which of the following is the focus of the parabola ?

A {0.0)
B. (4,0)
. (0.4)
D. {2,0)
E. (0,2)



24. An ellipse has vertices {(+3 + 1,2} and foci (£1 + 1,2). Which of the following is the
equation of the ellipse?

(=12 | {u=2)® _
A =+ 44—-" =1

B @7 =
S 3
C ﬂ.}.@’;ﬁ:l
) 4]
D. & 4y -2 =1

[

(z — 1)2 + (y—92)2 —1

25. Which of the following is an asymptote of the hyperbola
dz? — 9yt + 16x + 18y +43 =07

A Jy+2e+1=0

B. 4y —8z-5=0
C. by+dz—-7=0
D 4dy—5z+3=0
E bdx+3y~6=0

15



