MATH F251X MIDTERM # 1 (V-2)

FALL 2017

Your Name

Your Signature

Beth Zivoes

Instructor Name End Time
Problem Total Points Score
1 8
2 10
3 18
4 18
5 10
6 8
7 8
8 6
9 10
10 4
Extra Credit (5)
Total 100

e This test is closed notes and closed book.

¢ You may not use a calculator.

¢ In order to receive full credit, you must show your work. Be wary of doing computations in your
head. Instead, write out your computations on the exam paper.

e PLACE A BOX AROUND ’ YOUR FINAL ANSWER ‘ to each question where appropriate.

e If you need more room, use the backs of the pages and indicate to the reader that you have done

SO.

e Raise your hand if you have a question.
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(8 points)

For the function f(x) whose graph is given below, state the value of each quantity if it exists.

@) lim f(z) :ﬁ d f(1) = _"t_ (g) lim f(z) = DNE
-

T——3" _ Q'
(b) lim f(z)= () lim, fla) =& (h) f(4):i

z——371
(c) 3131_>H11f( ):_b_ (f) hm f(x L

(10 points) A graph of the function f(x) is displayed below.

(a) (6 points) From the graph of f, state the numbers at which f is discontinuous and why.

RE X= -3 05 Y, ko0 7 £0D
At X=- o H,\) io wde Bned /DNE
P i a5 lim BN DNE

(b) (4 points) From the graph of f, state the numbers at which f fails to be differentiable and why:.

At ¥= -9, -4 o & 19 NoY onhnuos.,
B =\ ws § hag @ wrver | ws p.
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(18 points)  Evaluate the following limits. Justify your answers with words and/ or any relevent
algebra. Be sure to use proper notation, as points will be deducted for not doing so.

(a) lim B \‘W\ X[y+9)
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(18 points)  Evaluate the following limits. Justify your answers with words and/ or any relevent
algebra. Be sure to use proper notation, as points will be deducted for not doing so.
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3 x>2
36 ~ _find lir% f(x) or explain why this limit does not exist.
‘1’—2‘ T—

(10 points)  Given f(x) = {

2 — b

i £OO = i nce  lim Fix L €00,
Y1~ vor X-2| 9 &:v{»f )+ X372°
= l 6(X'2-) ¢ N
Xw;\l' T \X\_)vv; OO dots nov  exis.
=lwm (-
X321 ( ‘b)
= ~3
lim £f0O = 2
Y3t
E(8points)

Using complete sentences, use the Interemdiate Value Theorem to show that there is a root of the
equation e’ = 5 — 2z in the interval (0, 2).

Nk, €¥= 5-2X 5 eguialent o X +1x-5 = 0.

Lek B0 = € +1x-5. Noke Wk 00 s o

W inevs  fanchon on (0,2).

Koo flo) = 472 0)-9=-4 <O and

D= 4449 = ¢4\ 0.

Hwnce Flo) <0 md F)I7D we ¥Now Awox
HAO=0 for come ¢ n o).
s e 0()\\(@\,\ epuaton has o oot i (0,1)
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(8 points)  Match the graph of each function (a) - (d) with the graph of its derivative I-VIII. Please
put your answers in the blanks provided below the graphs.

\ )

\J

b.) d.)

(a) Graph (a)’s derivative is given by

(b) Graph (b)’s derivative is given by

\

/‘
(c) Graph (c)’s derivative is given by )L

VI

(d) Graph (d)’s derivative is given by

A NEN

IV. V.

:

VL

VIL \4 VIIL
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(6 points)

Given f(z) = ; the derivative of f(z) is given by f'(z) = —%. Using this derivative find the
equation of the tangent line to f(z) when x = 1. Give your final answer in slope-intercept form.
Pink £()= 2/ =2 or ()2) WA = —ax .
dlope ;M= P= 24 = - A= — DX _‘_ﬂ

Y=Y = M XX

Y- = —&(X~—1)

@ (10 points)
(a) (2 points) State the limit definition of the derivative of the function f(z).
] : —
P50 = Jim Tl#0) = 0
ha0 h

(b) (8 points)
Given f(x) = v/5z, find f'(z) using the definition. No credit will be given for answers found
using derivative short-cut formulas

1) = lim VI (X4 h) “@

h->0

h
= lipe (\(5x+ 5h ——\]_Sjc)(\/@(-fgk ’t‘\[—‘;)()
"o h ({Bx+5h +VSx )

= lm DX+5h —GX
o h (Bxrgn +15x)

= |im 2h —
0 h (I5x+en '+ 5 )
- 5
= lm
ho 5% + 5 T {SXx
= 5
Sx  +SX
=1 5
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(4 points)  The number of bacteria after ¢ hours in a controlled laboratory setting is given by the
function n = f(t) where n is the number of bacteria and ¢ is measured in hours.

(a) Suppose f’(2) = 100. What are the units of the derivative?
PP

e, ynivs are number of bacterin /how or
nomber 05 bacleria Pev hour.

(b) In the context of this situation, explain what f’(2) = 100 means using complete sentences.

At t=2 hours e popul aHo~ oF bacteria
(5 growing ab o rate of 100 badeviz per hoyr.

(5 points)

4
Prove that lin% 2% cos — = 0. You must clearly explain your work and cite any relevent theorems
T xr
for full credit.

L’
Noke -1 & wS< <1
ks X is posifive, -x" < XLLOS(—”;) < X,

NOtice Q;wo () =0 ond \Lw%\oxt-_(),

Thos in oS (%)=0 by +he syueeze
X0

the O)re m .



