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Take your time to read the entire paper before you begin to write, and read each question
carefully. Make a note of the questions that you feel confident you can do, and then do those
first: you do not have to proceed through the paper in the order given.

e You have 80 minutes to complete this exam. You can use the back of the pages to write
your solutions.

e This is a closed book exam, and no notes of any kind are allowed. The use of cell phones,
pagers or any text storage or communication device is not permitted.

e Only the Faculty approved TI-30 calculator is allowed.

e The correct answer requires justification written legibly and logically: you must convince
me that you know why your solution is correct. Answer these questions in the space
provided. Use the backs of pages if necessary.

e Where it is possible to check your work, do so.

e Good Luck!
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Question 1. [6 points] Compute the derivatives of the following functions. Do NOT simplify.

(a) f(z)=In (eS””2 (x + 2)3).

K SE 3 52 2
Ba1= [ 10% ¢ o4 7 Gexe)
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Question 2. Consider the DTDS ;4 = 0.5(3vt)2 + hx; where h is a nonnegative parameter.

(a) [2 points] Find an equilibrium point of the system as a function of h.
2% %
% Lk % "#0 %

1;}\5 X o x'=2(1-h)

Answer: z* = &()-)\)

(b) [1 point] Determine the interval for h where z* is positive. Remember that h > 0.

2(-h) y0 == (-h)yo= 1Yh

Answer: 0 é )\ g

(c) [2 points] Define the function P(h) = ha* where z* is the equilibrium in part (a). Find
h that maximizes P(h) on the interval in part (b).

Fh)=2h(-h) = 1 (h-k) — Pz)\),a(]-ik)s
— h= 0.5 VPOV
0.5 0.5 «— MAxL Valve
o| o
I | O

Answer: h = O : ;
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Question 3. Consider the function f(z) = cos(z) — z.

(a) [2 points] Explain why this function has a zero (or root) in the interval [0, 7/2].

Cos—x I8 Conkinvovs on [o,Ms] and

f(o)f_— -0 >0 %(%)z*&fg——%:%‘ Uh\nj

Tntyrmedioke Valve ﬂm Ay hat o rost
belpjeen 0 and /’E/‘

(b) [2 points] Use the Rolle’s Theorem to show that f has only one root in the interval

(0,7/2).

gu)n)ovfe that £ s Fwe reolr o and ),
‘ﬁwn ﬁ(a)zf(b)-so\ ’D:L Ro/}zf)s 77:»2 1);1/7//}54
7}\/\/% ¢ exitlt belween w and b ot

{
f(C):O — ~gEVl£ = — g:ﬂ.C:—l

But Whis can’t higpan on (0, Iy,
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Question 4. Consider the DTDS

1+ z?
1+.’L't,

Tip1 = t=0,1,2,....

(a) [1 point] The updating function of this DTDS is f(z) = I+ X

(b) [2 points] The only positive equilibrium point is z* = ,
2
* . 2 9
X | 4+ X * ¥ * *
L= i+x,€ S A S L
+

(c) [2 points] According to the derivative test, is the steady state stable or unstable?

. /
Answer: Q‘}a)p/e, f(x)-_-,— ax(1+2) - (i+x)
( +2)*
/ , /_
Zi- :lp\ =+ JEo)d — 1 s elable

(d) [1 point] Starting from zo = 2 calculate z1, T, 73. Answer: | L;= }é?) Xa= i Li 9\ ) '7L~3= I+ 25

A

3 3 | +1.67F
A
%= ._};i.’_ﬂiﬁg‘l’)’
3 14142
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Question 5. Consider the function f(z) = ze™® on the interval [0, 00). Follow these steps to
graph the function.

(a) [1 point] The domain of f is [Ua °”)

- X
(b) [2 points] The derivative of f is f' = € ( I ~x)

[/ , -X - -%
(M=€¢ _o%e = €& (-2

(c) [2 points] The critical point(s) of f are i

/ -
Z)=0 —> € (I-1)=0 —= x=|

(d) [3 points] The function is increasing on the interval ( 0yl )

The function is decreasing on the interval ( | ? N)
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o |
J
Pyl T _
Pl

-%
(e) [2 points] The second derivative of f is " = € ( L—2)

Al
, -%L L - 2 ﬁ
/)(i)== -e (-x)-¢ =e (-ltx-l)=¢& (-2+¥%)

(f) [3 points| The function is concave upward on the interval ( 2) "")

The function is concave downward on the interval (e,2)
o 2

/'2,9 — 0 +

Aol M U

(g) [1 point] The point(s) of inflection of f are 2.

/(17 c)uw?zs C’om"avibr ab x=2.
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(h) [3 points| The graph of f for z € [0, 5] is

MAT1330 D Test II - Ver. 0

0334

L i

I
Ji

2oy- &' =037

,f(a)-_- :ze_i: 0.2F
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Take your time to read the entire paper before you begin to write, and read each question
carefully. Make a note of the questions that you feel confident you can do, and then do those
first: you do not have to proceed through the paper in the order given.

e You have 80 minutes to complete this exam. You can use the back of the pages to write
your solutions.

e This is a closed book exam, and no notes of any kind are allowed. The use of cell phones,
pagers or any text storage or communication device is not permitted.

e Only the Faculty approved TI-30 calculator is allowed.
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Question 1. [6 points] Compute the derivatives of the following functions. Do NOT simplify.

(a) f(z) =In (e (z +2)*).

_ 3 3

2 4 -
[lfsxle 1(;1+2)q+ em(‘i(iﬂ);)]

! I
A= —

e (%+lf
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Question 2. Consider the DTDS z;y; = 0.25(x;)? + hx; where h is a nonnegative parameter.

(a) [2 points| Find an equilibrium point of the system as a function of h.
* * 2 % %x; 0 *

X = -éj; (I-h)=40-h)

Answer: z* = | A ('-)\)

(b) [1 point] Determine the interval for A where z* is positive. Remember that h > 0.

4-h)yo0 = k¢

Answer: 0\4 L\ é ‘

(c) [2 points] Define the function P(h) = hz* where z* is the equilibrium in part (a). Find
h that maximizes P(h) on the interval in part (b).

F())): q;x(i-)\):n.‘()\_)ll)

, h | P
P()\)u’ﬂ(‘l-l)\)zo — h= o0 0??«-— max
0O O
| |o

Answer: h = 0' 2

Page 3



Student # MAT1330 D Test IT - Ver. I

Question 3. Consider the function f(z) = cos(z) — .

(a) [2 points] Explain why this function has a zero (or root) in the interval [0, /2].

(b) [2 points] Use the Rolle’s Theorem to show that f has only one root in the interval
(0,7/2).
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Question 4. Consider the DTDS

2+ 21
i+ X

(a) [1 point] The updating function of this DTDS is f(z) =

(b) [2 points] The only positive equilibrium point is z* = €A

2

&yt %zt e #

L1 o e oyt e Loy
I+ X

(c) [2 points] According to the derivative test, is the steady state stable or unstable?

Answer: Qi"&)))ﬁ ;f( 1)= Q% (i-’l—l—) 9«-}-1’7

(H—X)

—(2%4) [2-6
i< (l + l) ) 9

:é\’- @) <1 —
Y S’fa})}é

(d) [1 point] Starting from zo = 2 calculate z,, T2, T3. Answer: X= 2 )y K= A Ly= P\

2+ 4 6
xi': = =9\ ) 1239\7 13:-—'1

I+ 2 3
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Question 5. Consider the function f(x) = ze™® on the interval [0, 00). Follow these steps to
graph the function.

(a) [1 point] The domain of f is

(b) [2 points] The derivative of f is f' =

(c) [2 points] The critical point(s) of f are

(d) [3 points] The function is increasing on the interval

The function is decreasing on the interval
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(e) [2 points] The second derivative of f is f” =

(f) [3 points| The function is concave upward on the interval

The function is concave downward on the interval

(g) [1 point] The point(s) of inflection of f are
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(h) [3 points] The graph of f for z € [0, 5] is
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Take your time to read the entire paper before you begin to write, and read each question
carefully. Make a note of the questions that you feel confident you can do, and then do those
first: you do not have to proceed through the paper in the order given.

You have 80 minutes to complete this exam. You can use the back of the pages to write
your solutions.

This is a closed book exam, and no notes of any kind are allowed. The use of cell phones,
pagers or any text storage or communication device is not permitted.

Only the Faculty approved TI-30 calculator is allowed.

The correct answer requires justification written legibly and logically: you must convince
me that you know why your solution is correct. Answer these questions in the space
provided. Use the backs of pages if necessary.

Where it is possible to check your work, do so.

Good Luck!
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Question 1.

(a) f(z)=1n

f(x

f'(z)

(b) g(z) =

3(7(, =__. (?WL%

MAT1330 D Test II - Ver. 11

Q1 Q2 Q3 Q4 Q5 Total

/6 /7 /4 /6 /17 /40

[6 points] Compute the derivatives of the following functions. Do NOT simplify.

(¢ (@ +2).

320 3 s 2
[1015 (2+2) +& (3(x+3))
(X+l

sin(z2).

(ws% )(2%)
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Question 2. Consider the DTDS z;,; = 0.2(2;)? + hx, where h is a nonnegative parameter.

(a) [2 points] Find an equilibrium point of the system as a function of h.
: T ST ¥ ¥

— ' 5(l-h)

Answer: x* = ‘7(’ —}l)

(b) [l point] Determine the interval for h where z* is positive. Remember that h > 0.

50-h)3>0 —w h{|

Answer: 0 < )'\ g )

(c) [2 points] Define the function P(h) = hz* where z* is the equilibrium in part (a). Find
h that maximizes P(h) on the interval in part (b).

Fihy=sh(1-h) = 5 (h-1*)
h | P(H)

}32)\),;:;’(1-9\)\):0 —_— )\=O-5 0.5 L;’L_b’a.—/“\a?(
O 0
I | O

Uy

Answer: h = 0.
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Question 3. Consider the function f(z) = cos(z) — x.

(a) [2 points] Explain why this function has a zero (or root) in the interval [0, 7/2].

(b) [2 points] Use the Rolle’s Theorem to show that f has only one root in the interval
(0,7/2).
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Question 4. Consider the DTDS

3+a?
= t=20,1,2,....
Tep1 1+ .Tt, 07 ) “
3+Z
(a) [1 point] The updating function of this DTDS is f(z) =| T

(b) [2 points] The only positive equilibrium point is z* = 3
2

. *

* 34% VR , 2

X = - x> x+x*='3~1—x’('__~.bx&=‘3
I+ X

(c) [2 points] According to the derivative test, is the steady state stable or unstable?

Answer: g'hl)?/ﬁ /(f%)z 9\7(-'(“'1') — (3"\- X,)‘)
(i+2)*
o 4(4) = (349 — ; ]
f(g):__ (4) Ll(l +1) =24)£,,2 = ;i -~ )/[(3)]<l

(d) [1 point] Starting from zo = 2 calculate x1, o, 3. Answer: :L, = 2~339 X2 = 9\6’3) xg’-" 2.66

3 ; +2.33% -
Xi: +Lt = ‘} :2»33 15’1:& = 9\-53
I+ 2 3 | +2.33

«
13=3+1=53 _9.6L
I+2.53
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Question 5. Consider the function f(x) = ze™® on the interval [0, 00). Follow these steps to
graph the function.

(a) [1 point] The domain of f is

(b) [2 points] The derivative of f is f' =

(c) [2 points| The critical point(s) of f are

(d) [3 points] The function is increasing on the interval

The function is decreasing on the interval
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(e) [2 points] The second derivative of f is f” =

(f) [3 points|] The function is concave upward on the interval

The function is concave downward on the interval

(g) [1 point] The point(s) of inflection of f are
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(h) [3 points] The graph of f for z € [0, 5] is
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