MATH F251X MIDTERM # 1 (V-3)

FALL 2017

Your Name

Your Signature

Sb'M‘honS

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.

@ tm f0=22 @ ey - ® im s =2
® tim s =L © lm fz)=22 ® )= 3
(©) lim, f(z)=DNE (® lim f(z) =22

(10 points) A graph of the function f(x) is displayed below.
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(a) (6 points) From the graph of f, state the numbers at which f is discontinuous and why.

X=-\: \im - 1)
x;_l_su\ o0 X=4 : F(4) DNE

X=3: ’EL?W; -‘:b():q;é'l: £(3)

(b) (4 points) From the graph of f, state the numbers at which f fails to be differentiable and why:.
X=- ) 3,4 : £ is pet continuous

x=z|: £ has a cornev
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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.

(@) lim 212 lige X222) i X

=>-22% =3z — 10 -x-> -2 (X-S)(X-\-Z) - X->-2 xX-5

-2-5

= =2

Z
7

] 7—562 ?.
(b) il—%ln(urac) = l"‘(_l-—-l—- = In (9 =[ln3
—_ 9 z

I ochwrvebnat all the
pieces of His Lundhion

are con¥inueus whenx=). So T
am allbowed 4o do Hhis,




MATH F251X MIDTERM # 1 (V-3) FALL 2017

(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.

—Vz
@ G = oo
As x apprbackgs x Hrom abow, ‘\F( appmad\es -2
3
and (‘-l—x) opproaches O but is alwans neja.—l-iv(‘ Se

the guetient is unbsunded and positive.

2
(b) m 22706 _ lim (') “"-x
v=y v—4 Tyxay x2ello
= lim ("‘*Y“**

x4 \ %" "

: = )) Y-x= =(x-4).
|im —(XH)(X-W

_';(—'u-l %-‘D(Hoxz)
_ lim -y -8 |-

—

Xx9q Tex: b | 32

© tim T2 i J4+25',<(° R

z——oc0 2+ 3

w_ XB

x\n\- xw\ =
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(10 points)

Given f(z) = {i_g vz find 1i1113 f(z) or explain why this limit does not exist.
3| —
Ahswey :
’
lime £00) dots nst exigt becaunse
X223

lim 3=3#[-3= imm £06<) .

3 Hotw do T Know Hhis”
hm —QC%): I'IW\ 3x-9 _ i m 3<>(°3) - lina -3=-3
x> 3" ¥53" |x-3]l ¥x»37 —(x-3) X737

"
(F x is less +han 3, then X-3<0. Se lX-3l=—(,(_3).
E (8 points)

Using completesentences, use the Interemdiate Value Theorem to show that there is a root of the
equation 2e” = 1 4 8z in the interval (0, 1).

Let £6)=26%-8% -| which s continuous. Observe +hat
£l0)=2e%-p-1=2-|=170 and $()=2e-8|-2:-9<0, S

the Intermediate. Value Theorem tells us Hhat Hhere is some ¢.value in
(0,) where £(e)=0. So ¢ isa Sslution +othe 610\0*;""'

* cmciat Par+$ O'F a Correc‘(' answer.
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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 V ‘

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

(c) Graph (c)’s derivative is given by I

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

I. AV WF ﬁi
N

w Mo T a IV

VIL VIIL
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(6 points)

1
Given f(x) = % the derivative of f(z) is given by f'(z) = —m—g. Using this derivative find the

equation of the tangent line to f(z) when x = 2. Give your final answer in slope-intercept form.

F@)= 322, 8@)= L= pont(2,2); slepe m=-2

Y-2 =-2(x-2)

answer: AJ:ZX +0k

@ (10 points)
(a) (2 points) State the limit definition of the derivative of the function f(z).
IiW\ ‘c()(-l'"\\‘ -?(X\
h->o h

(b) (8 points)
Given f(x) = V/7z, find f’(z) using the definition. No credit will be given for answers found
using derivative short-cut formulas

P60 i NFOR) = V3

h-»o h
= lim VIFh -3 (Frn +3x )
e TR ([ )

= lim Fya Hh -x
hso W({Feth W)

— lim +h
hso \f\(m*'m)
- lim + 3 ks

= hvo {FaTh T (=T | 2VFx
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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'(10) = —300. What are the units of the derivative?
PP

wnids £'0)= units§  bacteria

wnids X hours

(b) In the context of this situation, explain what f’(10) = —300 means using complete sentences.
After 1D hours, the population of bacteria is de creasing
at & rate of 306 bacteria pey hour.

(5 points)
1
Prove that lirr%) 22sin = = 0. You must clearly explain your work and cite any relevent theorems
T— xr
for full credit.

Le-f -C(X\: xZ and 66{): —xz.
Then %o all Xz) —xzé ;(2 sin (7'{‘) éXZ.
So, aP?)'j;nj +he S'iueeze_ﬂworem) we find

2 2 . 2
lim -x 24 lima X s, (’;) < \1w~ X .

X = 0 X2 0 x20
2.
Thus o <4 lim )45"‘(;') < 0.
X0

. 2
So llw\ )(Sin(%>:;0.
X2 o



