MATH 100 (A01-A05 sections),
Midterm # 2. — October 17th, 2013
Time: 2h

Trivia: On October 17th 1983, Gerard Debreu won the Nobel Memorial Prize in
Economic Sciences for applying mathematical rigor to the fundamental theory of supply
and demand in economics.
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Questions | Score | Out of
2 to 12 22
13 3
14 ' 3
15 8
16 4
Total 40

e The only calculators we allow on any examination is the Sharp EL-510R, RN, or RNB.

e This test consists of 15 questions (numbered 2 through 16) and has 14 pages (including this
cover). Questions 2 through 12 are multiple-choice. Enter your final answer in the bubble
sheet and mark them in this paper as well. Questions 13 through 16 are long-answer.
You need to show your work for all answers, as we may disallow any answer which
is not properly justified.

e For the multiple-choice questions, select the numerical answer closest to yours. If the answer
is equidistant from two nearest choices, select the largest of the two choices.

e Before starting your test enter your name, student number, and section number on this page
and on the bubble sheet. On the name field on your bubble sheet, enter your last
name (use empty space for —), followed by one blank space, followed by your first
name, followed by nothing else.

e At the end of your test, turn in both this booklet and the bubble sheet.

e Enter “A” as your answer to Question 1 now.



1. Enter “A” as your answer to Question 1 now.

2. [2 points] Consider the function f(z) = 2.5z° — 6z + 7.3. Calculate f'(2).

(A)—12;,  (B)-3  (O)0 (D) 2; @4;
(F) 6; (G) 8 (H) 10; (I) 12; (J) 14

Answer: 4 or (E)
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£(2)=5.2-6 ="

3. [2 points] Consider the function f(z) = 2 ;

A)-4 ®B-3 ©-z O-L EO
(F) L (G) 2 (H) 3; O+ (J) 5

Answer: 4 or (I)
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4. [2 points] When observations begin at ¢ = 0, a cell culture has 1200 cells and continues to grow
according to the function p(¢) = 1200e’, where p is the number of cells and ¢ is measured in

days.
On the interval [0,4], when is the growth rate of the number of cells the greatest?

(A) 0; (B) L; (C) 2 (D) 3; ® 4
(F) 5; (G)6;  (H)10;  (I)1,200;  (J) 65,500;

Answer: at time ¢ =4 or (E)
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5. [2 points] Find the slope of the tangent line to the graph of y = cotz at the point with z-
coordinate 7 /4.
(A) —2.0; (B) —1.5; (C) —1.0; (D) —0.5; (E) 0.0;
(F) 0.5; (G) 1.0; (H) 1.5 (I) 2.0; (J) 2.5

Answer: —2or (A)
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6. [2 points] Calculate % s

| eVe® ev®
(A) &5, B) (Vz+ 1) (O) (Vz+1)e’® (D) T R 5
. eVa+l eVat+l eVEtl 6‘/_+1
(F) vae'®, (G )f+1 (H )2(\/_+1) 20z ) vz

Answer: (I

Let ul(x)=4+x+l , y=¢e’

} . /
p, ] » boa ) e s K £ !
By the chan yull,

7. [2 points] What is the value of the z-coordinate of the point at which the tangent line to the
graph of f(z) = In(z + 1)®**? is horizontal?

(A) —=1.00;  (B) —0.65  (C)—0.35 (D) —0.15;  (E)0;
(F) 0.15; (G) 0.35; (H) 0.65; (1) 1.00;

(J) This function does not have a horizontal tangent line.
Answer: —0.6321 or (B)
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8. [2 points] What is the maximum value of the function F(z) = =z — gaz?’ on the interval [—1, 3]?

2
A)—20;  (B)—15  (C)—10; (D) —0.5  (E)0.0;
F);0.5; (G) 1.0 (H) 1.5; (D) 2.0; (J) No maximum value.
Answer: 0.3849 (when x = 2/4/3) or (F) _ \ J \
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9. [2 points] A surface ship is moving in a straight line at 20 km/hr. At the same time, an air
balloon maintains a position directly above the ship while rising at an angle that is 15° above
horizontal. How fast is the balloon’s altitude increasing?

(A) 0.5 km/h; (B) 1.0 km/h; (C) 1.5 km/h; (D) 2.0 km/h; (E) 2.5 km/h;
(F) 3.0 km/h; (G) 3.5 km/h; (H) 4.0 km/h; (@) 5.0 km/k; (J) 6.0 km/h
Answer: 5.36 km/h or (I)
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10. /2 points] Find the equation of the line tangent to the graph of z* 4+ zy =¢° +5 at (2,1).

8 25 1
(A)y——§x+3 (B)y:—§x+2; Cly=4z—T, @ysz—Q;
8 7 1 |
E)y=gz—3 (F) y = 5; G y=—4z+9  H)y=—bzr+1L
(Dy=1L (J) None of the above;
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11. /2 points] Here is the graph of a function g:
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Estimate 9 (1 — 2z) when z = 2.

A)-& B -4 (©-z O-L (B0
(F) 1, (G) 2 @ 4, D §; (J) Undefined.
Answer: (H)or4 y
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12. [2 points] The equation z = 3 cos = has one of the solutions a number between 1 and 2. What

is the second digit after the period of the exact
(For example, if the solution were 1.9837248...,

solution?
then you should choose “8” as your answer.)

Hint: One way to solve this question is to use Newton’s method.

(A) 0
(F) 5

Answer:

(B) 1

; 2;
(G) 6

7;

(D) 3;
(1) 8;

(C%

Zero @{}fa # (,5 a £ olution + te

(E) 4;
(J) 9.
(H). The correct solution is 1.17012..
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13. /3 points] Below is the graph of a function f:

You do not need to justify your answer for this question.



14. [3 points] Consider the function g(x) = sinz.
Using the definition of deriwative as a limit, calculate ¢'(z).

1,0 0, - sin (X+h) = Sin (X)
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You might find one of the following formula useful:

cos(2A) = cos® A —sin® A = 2cos®? A — 1 = 1 — 2sin® 4;
sin(2A4) = 2sin A cos A

cos(A + B) = cos Acos B F sin Asin B,
s (A+ B) =sinAcos B+ cos Asin B

cos®? A = 0.5 x (1 + cos(24));
sin? A = 0.5 * (1 — cos(24))



15. /8 points]. In each of the following questions, we ask you to give us one example of a function
f satisfying a certain property. There are many different correct answers to each question

(including some easy ones). Write your final answer to each question in the box and
sketch its graph in the space underneath.

(a) Give us a function f that is continuous at every real number, such that f'(2) = 1.

Your answer: f(z) =

4

(b) Give us a function f that is defined at every real number, which has a horizontal tangent
line at x = —1.

Your answer: f(z)= |

L =



(c) Give us a function f that is defined at every real number, which has a vertical tangent
line at x = 1.

.V
Your answer: f(r) = {/X’” \> .
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d) Give us a function that is continuous at €every real number, which does not have a
tangent line at x = 0.

Your answer: f(z) = ); \{;
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16. [4 points] The ladder is pushed against the wall, so that the top of a ladder slides up a vertical
wall at a rate of 0.3 m/s. At the moment when the bottom of the ladder is 3 m from the wall,

it slides towards the wall at a rate of 0.4 m/s. -
How long is the ladder? '

Answer: 5 meters \
fecgor as :‘

}
&l

S

| ak e —EL o '
- 4t °F v The
.\ i /P
{% J to 4T Ko delel
[# 4 ,“I/
D! . ANE W
2x ZX 4+ Ly
AT
(his folds Lo
LN P (o "7 [ L{\{/ﬂ ¢ 4
2-3:(-0.
N\

i A ) “
| - [
}- bt = A



[BLANK]



