MATH F251X

MIDTERM # 1 (V-3)

FALL 2017

Your Name

Your Signature

Solutions

Instructor Name End Time
Problem Total Points Score

1 8
2 8
3 8
4 8
5 16
6 10
7 10
8 15
9 10
10 7

Total 100

e The total time allowed for this exam is 60 minutes.

e This test is closed notes and closed book.

¢ You may not use a calculator.

e 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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(a) Find the linearization of f(z) = /7 + z2 ata = 3.

VoL (1) @) 7 ponk(34)
= _X__ -l-umy,n{: line: Aj-qzqéé(_s)
Tt AnSIey:
m:.("(3)=,3__._%_ Iﬁ:%(x-3)+‘7‘ or
++1 LLx) = % ()(-3>+L' |

ADAF+9 =4

(b) Use linear approximation to estimate the value of f(z) ata = 3.1.
Use +he -I»ﬁnj:, line +oestimata
+he funclian.

PG LG = 2(G1-3) =<o.45)(o.b +H

1[41.045 l

(8 points)  Find the absolute maximum and minimum of the function f(z) = $23 + 222 — 122+ 1
on the interval 0 < z < 3.
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(16 points)  Evaluate the following limits.
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E (10 points) A 9 foot ladder is resting against the wall. The bottom is initially 8 feet away from
the wall and is being pushed towards the wall at a rate of 1 ft/sec.

(a) Sketch and label a diagram modeling the situation described above.

G laddwr
4 X _ |
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4 ¥ slarts ot =8
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(b) How fast is the top of the ladder moving up the wall 4 seconds after we start pushing? Give your
answer using appropriate units.

W! wa'\t _é WhC" {:L{
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(10 points)  Sketch the graph of a function f(z) that satisfies all of the given conditions.
(@) The domain of f(x) is (—o0, 00).

®) f0)=3  (0,3) on 4raph

=| 15&aHA on the left .
© Jim_f@)=1 b

(d) f'(x) > 0 on the interval (—o0, 1); f/(z) < 0 on the interval (1, c0)
(e) f"(x) > 0on the interval (—oo, —2); f”(x) < 0 on the interval (—2, 00)
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(15 points)  Use the information below to answer questions about the function f(z). Make sure
you answer the question!

2P b 2 v 203z 4 1)
f(z) = + 3, f(x)—m, f (x)—m

x2—1

(a) Find the domain.
(- 20, -1) vl-1,) v(\,20)

(b) Determine the intervals on which the function is increasing/decreasing.

£'20 wheh =0 put rwﬁ;;y‘\. A
F' undef when X:tl,‘/ in & £ s mcveas'mj on (‘“)'DU(’M’)
++ %*"‘.0’ —f'- ’.‘_54_' S.'b’\ Uv OY‘A dlcuds'lnj on (0)“ U(l\”) .

| ! { L4 /
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(c) Find the local maximum/minimum values of the function. If something doesn’t exist, you must
explicitly state this and justify your answer.

locl Mmayimum of £(o)=3.
no local minmum. on,s one c,n-haul number.

(d) Find the intervals of concavity. - W NS :
ne w AR
£"z0 never LS 4™ £ g coneave up oN Co,-) u(i,00)
f " wn dJ-Q'ch at )(:rl and cohcaV down on (-l,l),
4+ t--- f-«»—\r«\- (_s,'ah O](s
— ? T f

-l [
(e) Find the inflection points. If there aren’t any, you must explicitly state this and justify your answer.
P Y,y plicitly justify y
No inkledion peints.
Where Hhre c,muv'rly chnnys) £60 is undefined.
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E (10 points) A rectangular plot of land is to be fenced in using two kinds of fencing. Two opposite
sides will use heavy-duty fencing selling for $3 a foot, while the remaining two sides will use
standard fencing selling for $2 a foot.

(a) What are the dimensions of the rectangular plot of greatest area that can be fenced in at a cost of
$360?

keavj ‘A“{‘] gﬂ: Mayimize 4"30:’4 -
Gmthj .
J I A 3 P/"j n
% Use costinfo: {;,y

$3,0= B3-2¢ +b2-2x
J —~—
So 3‘0:634—45{. Se gj iLz;i!: 60‘%)('

Write ana)A) 25 & fundtion of
\DA"LE' variable' 5
Am?x.uo-gxywx%x . domain X7 0-

A’Mz(po-%x =0 ; Se x= %%";6’5.

T 1545) = LD~ £ (49)=30.
'j ° ¥ dw'ﬁ
Answer : 45 ¢t by 304t wohere Hhe 30-#-9de 15 heavy .

(b) Use the First or Second Derivative Test to justify your conclusion in Part (a).

A"(¥)= ’5340. Ss AGX) is concare down ot )(5"’5) +he ea[g
cridiaal Po‘m‘l‘. Thus, AGD has & mayimum ab =4
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(7 points)  In this problem we are going to use Newton’s method to estimate v/8 using the
function f(z) = 22 — 8.

(a) State an appropriate initial value x; for use in applying Newton’s method. Justify your answer.

Since 2:4<8, x=2 istos small, Since 3297 3, X=3isto
biﬁ. So I chosse an x-value bt"wun#\w, Sﬁj X=2.5.

(b) Sketch the function and illustrate the idea behind Newton’s Method using starting point z; = —1.

4a
£6o0)= xz'ﬁ

(c) Suppose you are given an initial value of x; = —1. Find the next estimate x2 given by Newton’s
method for a root of the function f(z).
£,

le%h‘S Formula : )(M; Xn— -F—/(_Yr:\' -
X, z
SQ XZZX| ‘f’?_ - x‘ _(XD-g

£ o) i Zx,

MSth X, :-I) we oolain:
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XZ:(-D*' 200 = -7 I 2-



