MATH F251X

MIDTERM # 1 (V-2)

FALL 2017

Your Name

Your Signature

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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(8 points)  Find dy/dz when 22 + 3zy — y2 — —5.
2x + By + BXy’—,zw’: O
3*&”83 \f = A% —3y
Y(% -2y) = ~AX ~3Y

)

= —RX —33
3x —2.\3

‘07: XX +3Y j
L Ay 3%

(8 points) Giveny = (cosz)® find y/'.
X
Iy =} (5x)
Iny = x In(wsx)

1L W= o) N
”3 In (105%) + X‘.;s_x(‘S x)

‘372 (h (wsX) — % £anX) W\

%w: L\V\L wWSK) — ,\_D\V\*w (Co%X)x
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(8 points)
(a) Find the linearization of f(z) = v9 + 22 ata = 4.
? =) z\-VY .
£7(x> 7 (3+x5)775 2% | L) = Loy« () (x—a)

— = 5T Yy (x—a)

NT+x* B
Fl4) = Yo = Y% = 54 Y X — o
P = G5 = 5 = \”/5>< ~ % |
(b) Use linear approximation to estimate the value of f(z) at a = 4.1.
F(40) = L (4.1) Lt
- L'/5 (4-1) + Ve 78
= 0.8 (41 + 1.3
= %.2% +1.9

= l 03 {
(8 points)  Find the absolute maximum and minimum of the function f(z) = %x?’ — 322 +8x—1
on the interval 0 < z < 3.

f’(x):: XZ‘QXf% Aso\nre min Q—LDB:’\
0 — (xv ’Z)(X’L'L) Q\%O\\/\\‘@ WMo ’FQIF); \_’/%

X=2 s n [0,3]
Test CrifCal H 4 esd points
W

fay= % — 12+ —1

— 9/;—[-%)
*F(@):l/g(’[l)—gj]_\_zq )
= 9-4

= &
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(16 points)  Evaluate the following limits.
2 H 2 % (o}
(a) lim :E \IW\ LD)
=01 —cosx ¥d0 SinX
H | ,7-_ (o
= B)
%) 0 oS X
= 2
I
lim t“+4 —
t—0 cost 20
74
® Jim (@) = X
X3

\et Y= )((L \vw]f %(-

Linx _ \iw» _/L
%D 0 )

fw
XA X

- 0
‘H\US i = \'W\ —_ Of;j
\)xvp\o Wy 0 awg e W= \J
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E (10 points)

An 11 foot ladder is resting against the wall. The bottom is initially 9 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.

VA
N

X

(b) How fast is the top of the ladder moving up the wall 2 seconds after we start pushing? Give your
answer using appropriate units.

hnow X /dp=—

Womk  O8/ak wwaan 7 %ec have pas OF 44 =5 H=X
X7'+\1"’; 7] Zxﬁ*lﬂ%bhzo
5 ry= 1] 5(-N + 146 Mg =0
25 4" = 1| Vg Mg = S

1_
ety e St e
=J96
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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).
(b) f(0)=4
(©) Jim f(z)=5
(d) f'(x) < 0 on the interval (—oo, 1); f/(z) > 0 on the interval (1, c0)
(e) f"(x) > 0on the interval (—oc, 3); f”(z) > 0 on the interval (3, co)

A
\ /N
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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 ;o —18 w4z +3)
f(x) = +2, f(x>—m7 f(l')—m-

(a) Find the domain.

X£ £2 or | (0,30 (3,303 ,0) |
(b) Determine the intervals on which the function is increasing,/ decreasing.
LO=0 @ %=0, £Ax) vndef @ £S5
@ e 6
&y 3 & o ® 3 O
£ is inc on (~o, -2) v (-3,0) £ is dec On CO,3)U(?>,00)\

(c) Find the local maximum /minimum values of the tunction. It something doesn’t exist, you must
explicitly state this and justify your answer.

Ll0)=7 5 & loca) mnx

Hyve 15 no cal mia as £ IS undp fned
at X= Z2

(d) Find the intervals of concavity.

LUX) undet @ X= =3
@ S) &

-3 5

F concave up on (-0,-3) ul3 ;) ')fFCO”CW@ down (3 =)

(e) Find the inflection points. If there aren’t any, you must explicitly state this and justify your answer.

Theve are no inf1e chon POIV\\’S S e ovﬂ:j
pacs " AL Slgn ocLur where s
und efned.
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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

$1200?
x C = S‘ZX‘\'Z-?.\/
Y v 43: ]200 — by
Y= 200 —% %
X

A= Xy

Y= 300— 2% 200

2 3

= 200 — \O0O
— _ T
A= 5OO>< 3’/2>< = | 200 £+
A= 200 — Y X o
O= 300 — Y X
q/lx = 300
X = 3€IDLZ/Q>

K: 9% QA—&

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

Mte A'()=-9% <o. Tavs A 05
loncave dowme + we havt a. max

ot y=200, b
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(7 points)  In this problem we are going to use Newton’s method to estimate v/5 using the
function f(z) = 22 — 5.

(a) State an appropriate initial value x; for use in applying Newton’s method. Justify your answer.
we krow F(2)=— ond £(B)=4 Iy e 15
a Zeww in (1)%). (hove X =2.5

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

(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).
/A
= x5
Y= X — £ 7(X)= X
£7X) £ =2

P



